MYHUIIUTIATBHOE O10/KeTHOE 00111e00pa30BaTeIbHOE YUPEkKACHUE TOPOJICKOTr0 OKpyra TonbsaTTu

«IIkoJs1a Ne 46 ”MeHM NEPBOTO IJIABHOT0 KOHCTPYKTOpPa
Boukckoro aBTomoomibuHoro 3asoaa B.C. Co1oBbeBa»

PACCMOTPEHO

Ha 3acefanuu MO yuutenei
TYMaHHUTapHOTO IIUKJIA
PyxoBoautens MO
0.C.MunoxoBa
IIporokon Ne 1 ot 29.08.2023

COI'TACOBAHO YTBEPX/IEHO
Ha He,uaFOFI/IquKOM COBECTC HpI/IKaSOM JUPEKTOpA

nporokon Nel or 30.08.2023r N, 156 o/m or 01.09.2023 r.
3amecTutens aupekropa mo MP B JLA. UYy6enko
0O.B. IBaHoBa S

C=RU, O=MBY LWW«kona
Ned6, CN="YybeHko
3 I—l Jlapnca AHaTonbeBHa,
anpekrtop",
E=school46@edu.tgl.ru
00 8e 1e e6 6d c9 d4 ff
52
2024.09.02
15:13:23+04'00'

PABOYAS ITPOT'PAMMA

y4eOHoro npeamera «@u3nkKa»

st ooydarommmxcst ¢ THP 7-9 kimaccon

ToabsaTTH, 2023



PabGouasi nporpamMmma cocraBJ/jieHa Ha 0cHOBe De1epajibHOr0 rocy1apCcTBEHHOI0
00pa30BaTeJbLHOI0 CTAHAAPTA OCHOBHOTI0 001ero oopazosanus (PI'OC O0OO0O) odyuarommuxcs ¢
OB3, aganTUpOBAHHOH OCHOBHOI1 0011€00pa30BaTeJIbHON MPOrPaMMbI OCHOBHOI'0 0011{ero
oOpasoBanus odyuawmmxcs ¢ THP
Ilnanupyemblie pe3yabTaThl 0CBOCHUA Y4eOHOTr0 npeaMera «Puzukay.

1) bopMupoBaHue mpenCcTaBICHHUH 0 3aKOHOMEPHOM CBS3H U TO3HABAEMOCTH SBJICHUN
IpUPOJBI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHMS; O CUCTEMOOOpa3yromiel posid GU3NKHU IS pa3BUTHS

JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHil; HAy4YHOIO MUPOBO33pEHUs KaK pe3ylibTaTa
M3yUYEHHs] OCHOB CTPOCHUS MaTepuu M (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

2) ¢hopMupoBaHH€ MTEPBOHAYAIBHBIX MTPEICTABICHHUM 0 PU3NYECKON CYIIHOCTH SBJICHUMN
IPUPOJIBI (MEXAaHUYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX ), BU/IaX MaTEpUH (BELIECTBO
U TI0J1€), IBUKEHHUHU KaK CIIoco0e CyIIeCTBOBAHUS MaTEPUU; YCBOCHUE OCHOBHBIX UCH MEXaHHKH,
aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHUHU BEIIECTBA, HIIEMEHTOB JIEKTPOJANHAMHUKHN U KBAHTOBOM
(bU3MKY; OBIIAJICHUE MTOHITUIHBIM aniapaToM U CUMBOJIUYECKUM SI3bIKOM (PU3UKU;

3) npuoOpeTeHne onbITa IPUMEHEHUSI HAYYHBIX METOJIOB IMO3HAHMS, HAOIIOIEHUS (PU3HUECKUX
SIBIIGHUH, TPOBEJACHUS OTBITOB, MPOCTHIX AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN, MPSMBIX U KOCBEHHBIX
M3MEPEHUH C UCTIOIb30BaHUEM aHAIOTOBBIX U IIM(PPOBBIX N3MEPUTENBHBIX MPHUOOPOB; TOHUMAHUE
HEn30€KHOCTH MOTPEITHOCTEH TF00BIX U3MEPEHHIA;

4) nonnmanue GU3NIECKUX OCHOB U MPHHIIUIIOB JEWCTBUS (pabOThl) MAlllMH M MEXaHU3MOB,
CPEICTB MEepPEABMKECHUS U CBSA3H, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOIOTHYECKIX
MIPOIIECCOB, BIHMSIHUS UX HA OKPYXKAIOIIYIO CPEly; OCO3HAaHUE BO3ZMOKHBIX MPHYUH TEXHOTEHHBIX U
AKOJIOTMUYECKUX KaTacTpod;

5) oco3HaHne HEOOXOMMOCTH TPUMEHEHHS JOCTIKEHUH (PU3UKH U TEXHOJIOTUHN JIIs
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

6) oBlaZieHNEe OCHOBAMHU O€30IaCHOI'O UCIIOJIb30BAaHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX
ANEKTPUYECKUX U MATHUTHBIX TOJIEH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX MOHU3HUPYIOIINX M3IyYeHUH BO H30€KaHHE UX BPETHOTO BO3ACHCTBUS Ha
OKPYKAIOIIYIO CPEy U OpraHU3M YeJIOBEKa;

7) pa3BUTHE YMEHUS TUIAHUPOBATH B TTOBCEHEBHOM KU3HU CBOM JICHCTBHUS C MPUMEHEHUEM
MOJTyYEHHBIX 3HAHUI 3aKOHOB MEXaHUKH, SJIEKTPOJUHAMUKH, TEPMOAMHAMUKHU U TEIUIOBBIX SABJICHUN
C LIETIbI0 cOepexKeHMsl 30POBbSI;

8) popMupoBaHue MpeaCTaBICHUN O HEPALMOHAIBHOM UCIOJIb30BAHNHU MPUPOIHBIX PECYPCOB
Y DHEPTUH, 3arPsS3HEHUN OKPY)KAIOIIeH Cpe/Ibl KaK CIIEJICTBHE HECOBEPIICHCTBA MAIIINH U
MEXaHU3MOB;

9) st 00y4arIMMXCs ¢ OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbS: BJIaICHHE OCHOBHBIMU
JOCTYIHBIMU METOJIaMH HayYHOT'O TIO3HAHUS, UCIIOIb3YEMBIMU B (DU3UKE: HAOIIOIEHUE, OTTUCAHHE,
U3MEepeHNe, SKCIIEPUMEHT; YMEHHE 00padaThIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATh
3aBUCUMOCTh MEX1Y (PU3HMUECKUMH BETMUYUHAMHU, OOBICHATH MOJIyYE€HHbIE PE3yIbTaThl U JAeaTh
BBIBOJIBI;

10) muis oOyyaromuxcs ¢ OrpaHMUYEHHBIMH BO3MOKHOCTSIMU 3/10pOBBS: BIIJICHUE TOCTYITHBIMU
METOJaMHU CaMOCTOSITEIIFHOTO TUIAHUPOBAHUS U TIPOBEJCHUS (PU3NIECKUX IKCIIEPUMEHTOB, OITUCAHUS
U aHaJM3a MOJIyYeHHON U3MEepHUTEIbHON HH(OPMAIIIH, ONIPEIeIEHHUS TOCTOBEPHOCTH MOJIyYE€HHOTO
pe3ynbTara;

11) nuist cnenbIX U CabOBUIAIIMX 00yUYarOIIMXCS: BIaleHUE MTPaBUIIaMU 3aITUCH (PU3MUECKUX
dhopmyn penbedHO-TOUEUHOM cucTeMbl 0003HaueHuH JI. bpaits.

BbInycKHHUK HAy4YuTCS:

—co0roaaTh npaBuia 6€30MacCHOCTH U OXpaHbl TpyZa Ipu padboTe ¢ yueOHBIM U Ja00paTOPHBIM
000pynOBaHUEM;

~TIOHUMATh CMBICT OCHOBHBIX (DM3WYECKHX TEPMHUHOB: (hu3mdecKkoe Telo, (Gu3ndeckoe sBJICHNE,
¢duznyeckas BeJIMYMHA, €TUHHUIIBI U3MEPEHHUS;

— pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TMOMONIH (U3UIECKAX METOJIOB;
aHAJIM3UPOBATh OTAEIbHBIE ATAIlbl MPOBEIEHHUS HCCICIOBAaHUA U HHTEPIPETHPOBATH PE3YIbTATHI
HaOJIIOIEHUI U OIBLITOB;

— CTaBUTh OMBITHI MO MCCIEIOBAHUIO (PU3MUECKUX SBICHUA MM (PU3UUYECKUX CBOUCTB Tell Oe3
WCIIOIB30BaHUS TPSMBIX HM3MEPEHHH; Tpu 3ToM (GopMymupoBaTh mpodsemMy/3agady ydeOHOTO



IKCIIEPUMEHTA; COOMpATh YCTAaHOBKY W3 TNIPEMIJIOKEHHOTO OOOpYIOBaHHS; TMPOBOAUTH OMNBIT |
(hopMyIUpOBATh BEIBOJIBI.

— Ilpumevanne. Ilpu mnpoBeneHWHM UCCICAOBaHHUS (DUINUECKUX SBJICHUH HW3MEPUTEIbHBIE
mpUOOPHI UCIIOJIB3YIOTCS JIUIITh KaK JAaTYMKU U3MEPEHUsS (PU3UYECKUX BEIWYWH. 3alHMCU TMOKA3aHHMA
MPSIMBIX U3MEPEHUH B ATOM cilydae He TpeOyeTcs.

~TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUN HAYYHOU WH(OpMAIINK;

—~TIPOBOJIUTH TPSMBIE H3MEpPEHUs] (U3MUYECKUX BEJIMYMH: BPEMs, pacCTOSHUE, Macca Teda,
o0BeM, cuila, TeMIeparypa, atMochepHoe naBlieHHE, BIAKHOCTh BO3/yXa, HAMPSIKEHHUE, CHJIA TOKa,
paauanuoHHbIi (OH (C MCIOIB30BAHUEM JIO3MMETPA); MPU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO
M3MEPEHHS U UCIIOJIb30BaTh MPOCTEUILINE METOIBI OLEHKH MTOIPEIIHOCTEN U3MEPEHUI.

— Ilpumeuanue. Jlrobas ydeOHas mporpamma JOJDKHA 0O€CIeurMBaTh OBJIAJACHHE MPSMBIMHU
U3MEPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3MUECKUX BEITUIUH.

—IIPOBOJIUTh WCCJICJIOBAHKME 3aBUCUMOCTEH (DPU3MYECKUX BEIMYWH C HMCIOJIB30BAHHEM IPSIMBIX
U3MEpPEHUIl: TMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJbTAaThl MONYyUYECHHOU
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaOIHUI] M TpadUKOB, JIeJIaTh BBIBOJABI MO pe3yjbTaTaM
HCCIICIOBAHUS;

—TIIPOBOJIUTh KOCBEHHBIE H3MEPECHHS (DU3UUYCCKUX BEIWYWH: TMPU BBIMOTHECHUU H3MEPCHHUI
coOOMpaTh JKCICPUMCHTAIBHYIO YCTaHOBKY, CJEIyS MPEIJIOKEHHOW WHCTPYKIIMH, BBIYUCIIATH
3HAQUEHHE BEJIWYMHBI U AHAIM3UPOBATH IOJYYEHHBIE PE3YJbTAThl C YYE€TOM 3aJaHHOM TOYHOCTHU
U3MEPEHMU;

— QHAJIM3UPOBATh CUTYallMM [PAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaThb B HUX
MPOSIBIICHUE HM3YYCHHBIX (PU3UYCCKUX SIBICHUM WM 3aKOHOMEPHOCTEH W TPHUMEHSATHh WUMEIOIIHECS
3HAHHUA IJI9 UX OOBSICHEHUS,

~TIOHMMATh TIPUHIUIIBI JEHCTBHUS MAaIIUH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBUS HX
0€3011aCHOTO HCIIOIL30BaHHUsA B IIOBCEAHEBHON KU3HHU;

~HUCIIOJIb30BaTh MPU BBIMOJHEHUM YYEOHBIX 3a/lad HAY4YHO-TIOMYJISIPHYIO JIMTEpaTypy O
(bu3nUYeCcKUX SIBICHUAX, CIIPABOYHBIC MaTepuabl, pecypchl IHTepHeT.

MexaHuuecKue siBJIeHUS

BbINyCKHUK HAy4YHUTCH:

—pacrno3HaBaTh MEXaHUUYECKHE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIONITUXCSI 3HAHUM OCHOBHBIE
CBOWCTBA WJIM YCIIOBUSl NPOTEKAHUSI ITUX SIBICHUW: PAaBHOMEPHOE M HEPABHOMEPHOE [BHKEHUE,
PaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEMHOE JIBUXKEHHE, OTHOCHTEIBHOCTh MEXAHHUYECKOIO
IBUKEHMs, CBOOOJIHOE TaJieHWe TeJl, PAaBHOMEPHOE JBIKEHHE II0 OKPY)XHOCTH, HHEpIus,
B3aWMO/ICVCTBUE TEJ, PEaKTUBHOE JIBUKEHHUE, TIEpeIada JaBJICHUS TBEPbIMU TEIaMU, )KUJIKOCTIMH U
razamu, atMochepHoe IaBieHue, MIaBaHue Tel, PABHOBECHE TBEP/IbIX TeJ, MMEIOIINX 3aKPETIICHHYIO
OChb BpallleHus, KonedaTebHOE IBIKEHUE, Pe30HAHC, BOJTHOBOE JIBIKEHHUE (3BYK);

— OMUCBHIBAaTh M3yYEHHBIE CBOWMCTBA TEI W MEXAHUYECKHUE SIBICHHS, UCIONB3YS (PU3MUECKHE
BEJIMYUHBI: MYTh, MIEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MEPHO] OOpaleHus], Macca Tefa, MIOTHOCTh
BEIIECTBA, CHJIa (CWJa TSDKECTH, CHJIa YIPYTrOCTH, CWUJia TPEHHUs), JaBJIEHUE, HMITYJIbC Tea,
KHHETUYeCKasi DHeprusl, MOTEHIMAIbHAS dHEPTUs, MEXaHW4YecKasi paboTa, MeXaHN4eCcKass MOIIHOCTb,
KIIJI mpu coBepiieHnn pabOTHl C UCHOJBb30BAaHUEM MIPOCTOTO MEXaHWU3Ma, CUJia TPEHHS, aMIUIUTY/A,
MepHoJl M YacToTa KoNeOaHWid, UIMHA BOJHBI U CKOPOCTh €€ PacCHpOCTPaHEHUs; MPH OMUCAHUU
MPaBUILHO TPAKTOBATh (DU3WUYECKUM CMBICI WCIIOIB3YEMBIX BEITUYMH, UX OOO3HAYEHUS W €IMHHIIBI
U3MEpEeHUs, HaXOAUTh (HOPMYINBI, CBS3BIBAIONIME MAHHYIO (H3UYECKYI0 BEIUYUHY C JPYTHMH
BEJIMYMHAMU, BEIYHCIIATH 3HAYCHUE (PU3HUECKOU BETUYNHBI;

— aHAIIM3UPOBATh CBOMCTBA Tell, MEXaHMYECKHE SBICHUS M MPOIECCHI, UCMONB3Ys (PU3NIECKUE
3aKOHBI: 3aKOH COXPAHEHHS! SHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIMI CYNEPHO3UIIUU CHJT
(HaxoxzaeHue paBHozeicTByromieit cuisl), I, IT u 11l 3akonsr HetoToHA, 3aKOH COXpaHeHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpU TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKECHUE;

—pa3nuvaTh OCHOBHBIC MPHU3HAKM H3YYEHHBIX (U3MYECKUX MOJCNICH: MaTepHallbHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

—pemath 3aJadd, MCIOJIBb3ys (PU3NUecKre 3aKOHBI (3aKOH COXPAaHEHHsS SHEPrUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NpUHIUN cynepno3unuu cui, I, II u III 3akons! HeroTOHA, 3aKOH COXpaHeHus
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HUMITyJIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u Gopmyiibl, CBsA3bIBatoNe HU3NICCKUC
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, INIOTHOCTh BELIECTBA, CUJIA, 1aBJICHUE, UMITYJIbC
TeNa, KUHETHYeCKas HHEprus, MOTEHLMAaNbHas 3HEPrusi, MeXaHudeckas paboTa, MexaHHYecKas
momHocTh, KIIJI mpocroro mexaHu3ma, cuja TpPEHHUS CKOJBXKEHUSA, KOX(PQPHUIMEHT TpeHus,
aMIUIUTY/a, MEePHOJ M 4YacToTa KoyieOaHMM, JUIMHA BOJIHBI U CKOPOCTb €€ PacIpOCTpaHEHHs): Ha
OCHOBE aHaJIM3a YCJIOBHUS 3a/la4M 3alHChIBATh KPAaTKOE YCIOBHUE, BBIACIATH (PU3NYECKHE BETUYMHBI,
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEeLICHUs, IPOBOAUTL PAacueThl U OLCHUBATH PEAJBbHOCTh
MOJTyYEHHOT0 3HaYCHHS (PU3NIECKON BETUUNHBI.

TenJioBble sBJICHUA

BbinmyckHUK HayuHTCs:

—pacno3HaBaTh TEIUIOBBIE SIBICHUS U OOBACHATh Ha 0a3e MMEIOLIMXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBUS TPOTEKAaHUS OTHX sBiIeHu: auddysus, m3MeHeHne oObeMa Ten NpU
HarpeBaHuu (OXJIAXJEHUM), OOJbIIAs CHKUMAEMOCTb TIa30B, Majlas CXKUMAEMOCTb >KHUIKOCTEH U
TBEpPAbIX TEJ; TEIUIOBOE PABHOBECUE, MCIIAPEHHUE, KOHJEHCAlMsl, IUIaBICHHUE, KpUCTAJIM3aLus,
KUIIEHHE, BIAKHOCTh BO3yXa, Pa3JIM4YHbIe CLIOCOOBI TeIUIoNnepe1aun (TeIonpoOBOJHOCTh, KOHBEKIIMS,
U3JIy4YEHUE), arperaTHble COCTOSIHUS BEILLECTBA, MOTJIOLIEHUE SHEPTUHU MPU UCHAPEHUU KUIKOCTH U
BbIJICJIEHUE €€ TIPU KOHJICHCALIUH 11apa, 3aBUCUMOCTb TEMIIepaTypbl KUIIEHUS OT J1aBJICHHUS;

— ONKCHIBATh HM3YUYEHHBIE CBONCTBA TEJI U TEIUIOBBIE SBJICHMS, HCIIONIB3Yyd (pU3nueckue
BEJIMYMHBI: KOJUYECTBO TEIUIOThI, BHYTPEHHSS SHEPIUs, TemIeparypa, yAeldbHas TEIIOEMKOCTb
BELIECTBA, yJeibHasl TEIJIOTA IUIABJICHUS, y/EiIbHAs TEIJIoTa NapooOpa3oBaHUs, yIelbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOX(QQHUIMEHT MOJE3HOr0 JEHCTBUSA TEIUIOBOI'O JIBUTATENs; NPHU ONHUCAHUU
MPaBUIHHO TPAKTOBATh (PM3WUYECKHIA CMBICI HMCIOIB3YEMBIX BEJIWYHMH, UX 0003HAUYEHUS U €IUHHIIBI
U3MEPEHUs, HaxXOJUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTMMHU
BEIIMYMHAMH, BBIYHUCIISITH 3HAYCHNE (PH3UUECKON BEITMYMHBI;

— aHaJM3UpPOBaTh CBOICTBAa TeJ, TEIUJIOBBIC SBIEHUS U IPOLIECCH, HCIOJb3YS OCHOBHBIE
10JIO’KEHHSI @aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

—Ppa3auyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (HU3MUECKUX MOJENeH CTPOECHUS TIa30B,
KHUJKOCTEN U TBEPIBIX TEI;

~IPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCHOJIb30BAHUSA (PU3MUECKUX 3HAHMHA O TEIUIOBBIX
SIBJICHUSX;

— pematk 3a7a4yM, UCIOJb3Ysl 3aKOH COXPAHEHUS 3HEPTHH B TEIUIOBBIX Ipoleccax U (GopMyIbl,
CBsI3bIBaIOIIME (PU3HUECKHE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATYPA, yeIbHAas TEMIOEMKOCTb
BEIIIECTBA, yJeJIbHAs TEIUIOTa IUIaBJICHMS, YAeIbHas TEIUIoTa MapooOpa3oBaHUs, yJelbHas TensoTa
CrOpaHus TOIUIMBA, KO3(PPHUIMEHT MOJIE3HOr0 AECUCTBUS TEIJIOBOIO JIBUraTelis): Ha OCHOBE aHallM3a
YCIOBHS 33aJayM 3allUCBIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3MUECKHE BEIMYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOOUMBbIE JUIsI €€ pEUIeHHs, NIPOBOJUTH pacyeThl M OLEHMBATh pPEATbHOCTh
MOJIyYEHHOT'0 3HaU€HHUs (PU3HUECKOI BEIINYNHBI.

JIEKTpPHYeCKHEe 1 MATHUTHBIC SIBJICHUS

BbinmyckHUK HayumMTCS:

— pacmo3HaBaTh AJIEKTPOMArHUTHBIE SIBIEHUS M OOBACHATH Ha OCHOBE HMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ATHX SIBJICHUN: 3JIEKTpU3alUs TeJl, B3aUMOJECHCTBHE
3apsi/I0B, DIEKTPUUYECKUNA TOK U €ro AeUCTBUS (TEIUIOBOE, XMMUYECKOe, MarHUTHOE), B3aUMOJICHCTBHE
MarHMToB, AJIEKTPOMAarHUTHAs UHAYKLHSA, JEHCTBHE MAarHUTHOTO IOl Ha MPOBOJHUK C TOKOM M Ha
JABUKYIIYIOCS 3apsUKEHHYIO 4YacTUIly, JEHCTBHE 3JEKTPUYECKOrO MOJIs Ha 3apsDKEHHYIO YacTHILY,
AJIEKTPOMAarHUTHBIE BOJHBI, MPSIMOJIMHEHHOE pAaclpoCTpaHEHHE CBETa, OTPaXKEHHE U MpPEeIOoMIICHHE
CBETa, JUCIEPCUS CBETA.

—COCTaBJISITh CXEMbl JJIGKTPUYECKUX Ieneld ¢ MOCHeoBaTEeIbHbIM U  MapajlielbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3iuyas YCIOBHbIE O0O3HAUEHHs HJIEMEHTOB OJJIEKTPHUUYECKUX LeneH
(MCTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTaT, JJaMIIOUKa, aMIEPMETP, BOIBTMETP).

— MCIIOJIB30BaTh OINTHYECKUE CXEMBI JUIsI TOCTPOCHHS M300pakeHUH B IJIOCKOM 3epKajie U
coOuparote TuH3e.

— ONIUCHIBATh M3YYEHHBIC CBOIMCTBA TEJ U 3JEKTPOMATHUTHBIC SIBICHUS, UCTIONB3Ys (U3NUECKUE
BEIMYMHBL: JJEKTPUYECKUN 3apsij, CHa TOKA, DJIEKTPUYECKOE HANpsIKEHHE, IIIEKTPHUECKOe
COIIPOTHBIICHUE, Y/AEIbHOE CONPOTUBICHUE BEIIECTBA, PadOTa 3JIEKTPHUUECKOrO TOJsI, MOIIHOCTbH
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TOKa, (POKYCHOE PacCTOSIHUE U ONTHYECKas CHUJa JIMH3bI, CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETA; NpPU OMHCAHUM BEPHO TPAKTOBATh (PM3NYECKUN CMBICH HCIIOJIB3YEMbIX
BEIMYMH, UX OOO3HAYEHMS U €JUHMLBI M3MEPEHUs; HAXOOUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(bU3NYECKyIO BETUYMHY C IPYTUMHU BEIUYHMHAMHU.

— QHAJIN3UPOBATh CBOMCTBA TEJ, DJJICKTPOMArHUTHBIE SBJICHUS M IPOLECCHI, HCIOJIb3Ys
¢bu3nuecKue 3aKOHBI: 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsjaa, 3akoH OMa Juid ydacTKa LemH,
3akoH J[xoyinsa-JIeHna, 3aKOH NPSAMOJIMHENHOIO PaclpOCTPAHEHUS CBETAa, 3aKOH OTPAKECHUS CBETA,
3aKOH MpPEJIOMJICHHS CBETa; INPH 3TOM pas3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTEMaTHYECKOE BBIPAXKCHHUE.

—~TPUBOJIUTH  TPUMEpPBl  MPAKTHYECKOTO  HCHOJB30BaHMSA  (U3MYECKHX  3HAHUH O
JJIEKTPOMAarHUTHBIX SIBJICHUSX

—pemarte 3a1aud, UCHOJb3yd (U3MYecKue 3aKoHbl (3akoH Oma JuIg y4acTKa ILenu, 3aKOH
Jbxoynsa-JIeHna, 3aKOH IPSIMOJMHEHMHOIO PaclpOCTPAaHEHUS CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH
MPEJIOMIICHUS CBETa) U (OPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BETMUUHBI (CHJIAa TOKA, SJIEKTPUIECKOE
HampsDKEHUEe, JJIEKTPUUYECKOE CONPOTUBIIEHHE, YIEJIbHOE COIpPOTHBIEHHE BeIECTBa, padboTa
ANIEKTPUYECKOTO IOJIS, MOIIHOCTh TOKA, (DOKYCHOE PAacCTOSIHUE M ONTHYECKas CHJA JIMH3BI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacToTa cBeTa, (OpMylibl pacyera 3JIEKTPHUUYECKOTrO
COIPOTHBIIEHUS IPU IOCJIEIOBATEIbHOM U IMapajIeIbHOM COECIUHEHHH IPOBOJHUKOB): Ha OCHOBE
aHaJIM3a yCJOBUs 3aJlaui 3alHUChIBATh KPATKOE YCIOBHE, BBIIENATh (PU3MUECKHE BETUUYHHBI, 3aKOHBI U
dbopmynbl, HEOOXOOWMBIE JUISI €€ pEUICHHs, NIPOBOJUTH pacyeThl M OICHHWBATh pPEATbHOCTH
IIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKOI BETMUNHBI.

KBanToBbIe siBJIeHUS

BbInyCKHUK HAay4YUTCH:

—pacrio3HaBaTh KBAHTOBBIE SIBJIEHUS M OOBSACHATH HA OCHOBE MMEIOILMXCS 3HAHUI OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHA IPOTEKAaHUS OTUX SBJICHUHM: €CTECTBEHHAasd M  HCKYCCTBEHHAs
PaZo0aKTUBHOCTb, O-, 3- U Y-U31y4eHMs], BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa U3JIy4eHHUsl aTOMA;

— OIIUCBIBATh M3YyYCHHbIC KBAHTOBBIE SIBJICHUS, UCHONb3Yys (DU3MUECKHE BEIMYMHBI: MacCOBOE
4HCII0, 3apsA70BOE 4YMCIIO, MEpPHOJ IoJlypacnana, dHeprus (OTOHOB; IPU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHHUS U €IUHMIIBI U3MEpPEHMUS;
HaXOJUTh (OPMYJIbl, CBS3bIBAIOIINE JaHHYIO (DU3MUECKYI0 BEJIWYUHY C JPYrUMH BeIMYHMHAMU,
BBIUUCIIATH 3HaU€HUE (PU3NYECKON BEIIMUHHBI,

— aHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, MCHOJB3YS (PU3MUYECKHE 3aKOHBI M IOCTYJIAThl: 3aKOH
COXPAHEHHUs DHEPIHM, 3aKOH COXPAHEHMs IIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHS MacCOBOTO
4HCJIa, 3aKOHOMEPHOCTH M3IIy4EHHUs M IMOIJIOIIEHUS CBETa aTOMOM, IIPH 3TOM Pa3jan4aTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

—pa3nyaTh OCHOBHBIE NPU3HAKH IUIAHETAPHOM MOJENIN aToMa, HyKJIOHHON MOJENH aTOMHOTO
A1pa;

—~IPUBOJUTH IPHUMEPHl NPOSABIEHUS B NPUPOAE M  IPAKTUYECKOTO  HCIOJIb30BAaHUSA
PaZMOaKTUBHOCTH, EPHBIX U TEPMOSACPHBIX PEAKIIMM, CHEKTPAIbHOTO aHATIN3a.

DJIeMeHTBI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:

—yKa3plBaThb Ha3BaHus IuUIaHeT COJHEYHOM CHUCTEMBl, pas3audaTb OCHOBHBIE IIPHU3HAKH
CYTOYHOT'O BpalleHUs 3Be3/1HOro Heba, nBuxkeHus JIynsl, CoIHIIA U IITAHET OTHOCUTENILHO 3BE311;

— IOHMMATh PAa3JIMUUs MEXIY FeJINOLEHTPUUIECKON U TE€OLIEHTPUYECKON CHCTEMaMH MUPa;

Conep:xanune yueOHoro npeamera «®@usnka» B 7-9 kiaccax.

®uznyeckoe 00pa3oBaHHWE B OCHOBHOM MIKOJIE JOJDKHO obOecreuuTh (OpMUPOBAHUE Y
o0yyJaroImuxcs NpeACcTaBIeHUH 0 HayYHOU KapTUHE MUpPa — BAXKHOTO pecypca HaydyHO-TEXHUYECKOTO
porpecca, O3HAKOMIJIEHHE OOydaromuxcsd ¢ (U3MUECKUMH M aCTPOHOMHYECKUMH SIBICHUSIMU,
OCHOBHBIMM TPHHLIMNAMH pabOThl MEXaHH3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOHCTB M MpHOOPOB,
pa3BUTHE KOMIIETEHIINI B PELIEHNN MHKEHEPHO-TEXHUUECKUX U HAYYHO-UCCIIE0BATEILCKUX 3a/1a4.

OcBoenne yuebHOro mnpeamera «@Pu3MKa» HAMpPaBIEHO HA pa3BUTHE Yy OOy4arOIIUXCS
IIPEICTaBICHUNA O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYLICCTBOBAHUS U JBH)KCHUS MAaTEPUH, HA OCBOCHHE
00yJaromuMHcs OOIMX 3aKOHOB U 3aKOHOMEPHOCTEW MPUPOJHBIX SBICHHUN, CO3/IaHHE YCIOBUU IS
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(GbopMUpOBaHUSI  HHTEIUICKTYaJbHBIX, TBOPYECKUX, IPAXKJAHCKHX, KOMMYHUKAIIUOHHBIX,
MHPOPMALIMOHHBIX KoMIeTeHIMH. OOydJaromuecss OBIAICIOT HAyYHBIMH METOJAMH  PELICHHS
pPa3IMYHBIX TEOPETHYECKMX U MPaKTUYECKHX 3aJad, YMEHUsSMH (OpPMYIHpOBaTh THUIIOTE3BI,
KOHCTPYHMPOBATh, IPOBOJAUTH dKCIIEPUMEHTBI, OLICHUBATh U aHAJIM3UPOBATH I1OJyYCHHbIC PE3YJIbTaThI,
COIIOCTABJIATh UX C 0ObEKTUBHBIMU PEATUSIMH JKU3HHU.

VYuebnbiii mpeamer «®Pu3nKa» CrocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONUXCS YMEHHN
0e30MacHO  HKCIOJIb30BaTh JlabopaTopHOe O0OpyIOBaHHE, MPOBOAUTH €CTECTBEHHO-HAYUHbIE
HCCIIEA0BAHUSA U DKCIIEPUMEHTHI, aHAIM3UPOBATh IOJYYCHHBIE PE3YNIbTAThl, PEACTABIIATL U HAYYHO
apryMEHTUPOBATh MOJY4YE€HHbBIE BBIBOJIBI.

Nzyuenne mnpenmera «®Pusuka» B uacTw (GOpMUpOBaHHS Yy OOYyYarOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHMSI OOIICHAYYHbIX METOAOB (HaONIOJCHHUE, HW3MEpPEHHUE, OJKCIEPHUMEHT,
MOJICIIMPOBAaHNE), OCBOCHHUS NPAKTUYECKOTO TNPUMEHEHUS HAYYHBIX 3HAHUA (U3UKA B HKU3HU
OCHOBAHO Ha MEXKIIPEIMETHBIX CBs3sX ¢ mpeameramu: «Matemarukay, «HbopmaTukay, «Xumus»,
«buonorus», «l'eorpadus», «Oxonorus», «OCHOBBI 0€30MACHOCTH  KU3HEACATEIBHOCTHY,
«Hcropus», «Jluteparypa» u ap.

Owusnka 1 HPU3NIECKHE METOIbI U3YIECHUS TIPUPO/IBI

O®uzuka — Hayka o mpupone. Dusmueckue Tena u sBiueHUs. HaOmroneHue u omnucaHue
¢busnveckux siBieHUH. OU3nUecKuil sSKcriepuMeHT. MoaenupoBaHue BICHUNH U 0OBEKTOB MTPUPO/IBL.

®usnueckue BEIMYMHBI W UX U3MepeHue. TOYHOCTP M TOrPEeIIHOCTh HU3MEPEHHI.
MexayHapoaHas cuctemMa eIMHMLI.

®u3nueckue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3uka U TexHukKa. HayuyHblil MeToj MO3HAHMS.
Poine ¢pu3uku B GopMHUPOBAaHUH €CTECTBEHHOHAYYHOU TPAMOTHOCTH.

Mexanudeckue sIBICHUS

Mexanudeckoe JBIKEHHE. MarepuanbHas ToYKa Kak MOJAENb (U3UYECKOTo  Tena.
OTHOCUTENBHOCTh ~ MEXaHW4ecKoro JBwkeHus. Cucrema orcuera.@uU3NUeCKUE  BEIUYUHBI,
HEOOXOAWMBIC MJISi ONMCAHWSA JBW)KEHUS M B3aUMOCBSI3b MEXAYy HHMHU (TyTh, IE€pEeMEIICHUE,
CKOPOCTb, YCKOpPEHHE, BpeMs [ABWKEeHHs). PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOIMHEHHOE
nBrkeHrne. PaBHoMepHOe nBHKeHHE IO OKpyKHOCTH. IlepBblil 3axkoH HproToHa m mHepuumsa.Macca
tena. [lmotHocts BemectBa. Cuna. Egunuuel cunbl. Bropoii 3akon Herotona. Tperuit 3akoH
Herotona. CBo6oHoe nagenue ten. Cuna TshkecT. 3aKOH BCEMUPHOTO TsAroTeHus. Cuina ynpyrocTu.
3akoH I'yka. Bec tena. HeBecomocTs. CBS3p MEXIy CHION TSKECTH M Maccoi Tena. JmHamomerp.
PaBHogeiicTBytomas cuna. Cuia Tpenus. Tpenue ckoibxenus. Tpenue nokos. TpeHue B npupoje u
TEXHUKE.

Nmnynec. 3aKkOH COXpaHEHHs MMITylbca. PeakTuBHOE ABMKeHHE. MexaHuueckas padora.
MomHocts. OHeprus. IloTeHnuansHas W KuHeTudeckas dSHeprus. lIpeBpamieHune ogHOro BHAa
MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS MOJHON MEXAHUYECKOU SHEPIHUH.

IIpocTble MEXaHU3MBI. Y CIOBUSL PAaBHOBECHUS TBEPIOIO TEJIA, UMEIOLIEr0 3aKPEIUIEHHYI0 OCh
nBrkeHus. MoMeHT cunbl. LlenTp Tspkectu Tena. Peruar. PaBHoBecue cun Ha peiuare. Poryaru B
TexHUKe, ObiTy W mnpupone. IlonBukHble M HemoaBWXKHbIE Oyioku. PaBeHcTBO pabor mnpu
UCIOJIb30BAHUU MPOCTBIX MEXaHU3MOB («30JI0TO€ MPaBHIO MeXaHUKHY). KoaduuueHT momaeznoro
JNEUCTBUS MEXaHU3Ma.

JaBnenue TtBepAbIX Ted. EnuHuinbl mamepeHus aasieHus. CrocoObl M3MEHEHHS IaBIICHHS.
JaBnenne xuakoctedl m ra3oB 3akoH [lackans. [laBieHue *KUIKOCTM Ha JHO W CTEHKH COCY[a.
Coobmatomuecst cocynbl. Bec Bo3nyxa. ATmocdepHoe naBienue. H3mepenue armocdepHOro
nasnenus. OneiT Toppudennu. bapomerp-anepous. ATMocepHOe TaBIeHNE HAa PAa3IMUYHBIX BBICOTAX.
I'mapaBnrueckue MexaHu3Mbl (Tpecc, Hacoc). JlaBieHue KUAKOCTH U ra3a Ha MOTPY)KEHHOE B HHUX
Teno. ApxuMmenosa cuia. [naBanue ten u cynoB Bo3ayxomnnaBanue.

Mexanuueckue konebGanus. Ilepuon, wacrtota, ammuuTyaa Kosnebanuid. Pe3onanc.
Mexannyeckne BOJHBI B OJHOPOJHBIX cpenax. /[nmHa BoOJHBL 3BYK Kak MEXaHMYECKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TeroBble ABICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYNBl. TemIoBOoe JBUKEHHE AaTOMOB M MOJEKYI.
Hubdy3us B razax, KUIKOCTSIX M TBEPABIX Telax. bpoyHOBckoe aBmxkeHue. B3anmopeiicTBue
(IpUTSKEHNE U OTTAIKUBAHUE) MOJEKYJ. ArperaTHble COCTOSIHUS BellecTBa. Paznuuue B CTpOEHUU
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TBEPJBIX TEJ, )KUJIKOCTEH U ra3o0B.

TemoBoe paBHOBecue. TemmepaTypa. CBs3b TEMIEPATYpbl CO CKOPOCTBIO XaOTHUYECKOTO
IBUKEHHsI 4YacTull. BHyTpeHHsas sHeprus. Pabora u Temsomnepenaya Kak CIOCOObI HM3MEHEHHS
BHYTpEeHHEH »Hepruu tena. TemnonpoBoaHocTs. Konsekuus. M3nydenue. [Ipumeps! Temnonepenayn
B IIpUpoAe U TexHuke. KoinuecTBo TennoTsl. Y ienbHas TeIIOEMKOCTh. Y IebHas TEIJIOTa CropaHus
TOIUIMBA. 3aKOH COXPAHEHMsI U IPEBPAILLEHUS SHEPrUM B MEXAHUYECKMX M TEIUIOBBIX IPOLIECCaX.
[InaBneHue U OTBEpAEBAHME KPUCTAUIMYECKHX Tel. YJenbHas TeroTa IuiaBieHus. Mcnapenue u
KoHJeHcauus. [loraouienre sHeprum Npy UCHapeHuy >KUJIKOCTH U BBIACIECHUE €€ IIPU KOHJEHCAIUU
napa. Kunenue. 3aBUCHMOCTh TeMIEpaTypbl KHUIEHHS OT JaBJICHHs. YJelbHass TEIJIoTa
napooOpazoBaHus M KOHAEHcanud. BraxHocTs Bo3ayxa. Pabota ra3a mpu  pacIIupeHUH.
[IpeoOpa3oBanus »HEPruM B TEIUIOBBIX MalllMHAX (mapoBasi TypOWHA, IBUTATEIhb BHYTPEHHETO
Cropanus, peakTuBHbIA nBuratens). KIIJ[ TemmoBoii MammHBL DKOJOTHYECKHE MPOOIEMBI
WCIIOJIb30BaHUSI TEILIOBBIX MAILHH.

DNEeKTPOMAarHUTHbIE SIBICHUS

OnekTtpuzaius  (GU3MUECKHX Tell. B3ammopneilcTBue 3apshkeHHBIX Tel.  J[Ba  pona
ANEKTPUYECKUX 3apsI0B. JeTuMOCTh 3JEKTPUUYECKOTO 3apsiaa. DJIEMEHTapHbIN JIEKTPUUECKUM 3apsi .
3aKOH COXpaHEHMsl JJIEKTPUYECKOro 3apsna. [IpoBOJHMKHM, MONYNPOBOJAHMKKA U  HU30JISTOPHI
ANEKTPUYECTBA. DIEKTPOCKOI. DJIEKTPUUYCCKOE IMOJIe KaK OCOObId BHJ Marepuu. HampsokeHHOCTH
AJEKTPUYECKOTo Mouisl. [[eficTBHe 3JEeKTpUYECKOro IMOJjs Ha 3jeKTpudeckue 3apsansl. Konaencarop.
DHeprus MEeKTPUUYECKOro MoJIsl KOHJEHcaTopa.

DNeKTpUUYeCcKUil TOK. FICTOUHUKH 3IEKTPUYECKOro TOKA. DIEKTPUYECKAsl 1IENb U €€ COCTAaBHbIE
yactu. HampaBieHue u aeicTBusl 3ieKTpuueckoro Toka. Hocurenu s1aeKTpUUEcKHX 3apsiioB B
Merauiax. Cuiia Toka. DIEKTPUUYECKOe HaNpsHKEHUE. DIEKTPUUECKOE CONMPOTUBICHUE TPOBOIHUKOB.
Enunuib conpoTuBIeHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampspkeHus. 3akoH Oma g yyacTka Lenu. Y JIeJIbHOe
conporusneHue. Peocratel. [locnenoBarenbHOe coenMHEHME NPOBOAHUKOB. [lapamnensHoe
COEJIMHEHHE MPOBOAHUKOB.

PabGora »snexkTpuyeckoro mojis MO MEPEMELICHUIO 3JIEKTPUYECKHUX 3apsaoB. MolHOCTh
NIEKTPUYECKOro ToKa. HarpeBaHne mpoBOIHUKOB 3JIEKTPUYECKMM TOKOM. 3akoH J[xoyns - JleHna.
DneKTpuuecKrue HarpeBaTelIbHbIE U OCBETUTENbHBIE TPHOopbl. KopoTkoe 3aMbIkaHue.

MaruutHoe none. MHAyKnus MarHUTHOro mnois. MarHuTHoe mnosie Toka. OmbIT Opcrena.
MarautHoe 1oJsie TOCTOSIHHBIX MAarHUTOB. MarHuTHoe nose 3emiid. DJIeKTpOMarHuT. MarHutHoe
I10JI€ KaTyIIKU ¢ TOKOM. [IpuMenenune anekTpomarHuToB. JlelicTBHEe MarHUTHOTO MOJISI HA TIPOBOJHUK
C TOKOM M JBHXKYULIYIOCS 3apsikeHHYIo yacTully. Cuna Ammnepa u cuna JlopeHna. D1aeKkTpoaBUraTeb.
SIBnenue anekTpoMarHnTHOW MHAYKIMs. Onbitel Mapanes.

OnekTpoMarHuTHele kojeOanus. KonebaTenbHblil KOHTYp. Dnekrporeneparop. [lepeMeHHbIi
ToK. Tpanchopmartop. [lepenaya rnekTprudecKkoil SHEPTUU Ha PACCTOSIHUE. DIIEKTPOMArHUTHBIE BOJIHBI
U UX cBOMCTBA. [IpMHIMIIBI paTuOCBA3H U TENEBUACHUS. BIUsSHUE 2IIEKTPOMArHUTHBIX M3JIy4EHUH Ha
KUBBIE OPTraHU3MBI.

CBer — onektpomarHutHas BosHa. Ckopocth cBera. McTouHMKM cBeTa. 3aKOH
MPSMOJIMHEMHOTO PacnpoCTpaHEHUE CBeTAa. 3aKOH OTpakeHHs cBera. [lmockoe 3epkano. 3akoH
nperomieHust cBera. JIuH3pl. DOKycHOE paccTOsSHHE M OINTHYECKas cuiia JuH3bL. M300pakeHue
npenMera B 3epkaie U JuH3e. OnTtuueckue npubopsl. ['ma3 xak onTuueckas cucrema. Jlucnepcus
cera. IHTepdepenuns u nudpakuus cBeTa.

KBaHTOBBIC SIBIEHUS

Crpoenue aromoB. IlnanerapHas Mozenp aroma. KBaHTOBBI XapakTep NOIVIOUICHMS U
HCIYCKaHUs CBETa aToMaMu. JInHelJaTsie CIeKTPHI.

OmnsiThl Pesepdopna.

CocraB aromHOro sapa. IIpoTOH, HEUTpPOH W 3IEKTPOH. 3aKOH OWHINTEHHA O
NPONOPIMOHAIBHOCTH Macchl M 3Hepruu. Jlepekr macc M IHeprus CBA3M AaTOMHBIX SJEp.
PannoaktuBHocTh. [lepuon momypacnana. Anbda-usnydenue. bera-uznydenue. ['amma-usnydenue.
Anepubie peakunu. Mcrounuku sHeprum ConHuoa M 3Be3l. SnepHas sHepreTuka. JKOJIOTHYECKUE
po0eMbl pabOThHl aTOMHBIX JJIEKTpocTaHIUU. Jlo3umeTpusi. BiusiHue paanoakTUBHBIX H3Ty4eHUN
HAa >KUBBIEC OPTAaHU3MBI.



Ctpoenue u »Boonus BeenenHoit

['eonieHTpHUYecKast U reTMOLIEHTPUYECKask CUCTEMbI Mupa. Pu3ndeckas Npupoia HeOECHBIX Tel
Conneunoii cucteMsl. [Ipoucxoxaenue ConHeuHoi cucteMbl. Pusnyeckas npupoaa CosiHIa U 3BE31I.
Crpoenue Beenennoit. OBomonust Beenennoii. ['unoresa bonbuioro B3psiBa.

[TpumepHBIe TeMBbI 1a00PATOPHBIX U MPAKTHYECKUX padboOT

JlaGopaTtopHble paboOTHl (HE3aBUCHMMO OT TEMAaTUYECKOH MPHUHAIICKHOCTH) ACTATCA
CJIETYIOIINE TUIIBI:

[TpoBenenue MpsIMBIX U3MEPEHUH (PU3UUECKUX BEITUYNH

Pacyer mo mosydeHHBIM pe3yibTaTaM MPSMBIX HW3MEPEHUN 3aBHCHUMOIO OT HUX MapameTpa
(KOCBEHHbBIE U3MEPEHMUS).

Habmroienue siBneHU U MOCTaHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHApYKEHHUIO
(akTOpOB, BIMUAIONINX HAa MPOTEKAHUE JAHHBIX SIBICHHH.

HccnenoBanune 3aBUCUMOCTH OJHOM (PU3WYECKOW BEIUYUHBI OT JAPYTrod C IpeacTaBiIeHUEM
pe3yabTaToOB B BUJE rpadyka mim TaOaHIIb.

[IpoBepka 3amaHHBIX MPEANOIOKEHUH (MpsiMble U3MEpeHHs] (QU3NYECKHX BEIUYUH U
CpaBHEHHUE 33JJaHHBIX COOTHOIIEHUN MEX/1y HUMH).

3HaKOMCTBO C TEXHUYECKUMU YCTPOMCTBAMU U UX KOHCTPYHPOBAHUE.

JIrobast pabouast mporpamMMa JOJDKHA HPEIyCMaTpUBATh BBITOJHEHHE JTAOOPAaTOPHBIX padboT
BCEX YKa3aHHBIX TUMOB. BbIOOp TeMaTWku M yucia paboT KaKIOro TUIA 3aBHCHT OT OCOOCHHOCTEMH
paboueii mporpamMmel 1 YMK.

[TpoBeneHmne NPAMBIX U3MEPEHHUH (PU3NUECKUX BETHUUNH

N3mepenne pasMeposB Tell.

H3mepenne pazMepoB MajbIX Tell.

N3mepenue maccsl Tena.

H3mepenune oobemMa Tena.

W3mepenue cCuibl.

H3mepenne BpeMeHu npoliecca, nepruoaa KojaeOaHuu.

N3mepenne temnepaTypsl.

W3mepenue naBieHus Bo3lyxa B OaJUIOHE 10/ HOPILHEM.

W3mepeHue cuibl TOKa U €ro peryjinpoBaHuE.

W3mepeHune HanpsKeHUs..

W3mepeHue yrioB najeHus U NpeaoMIIeHHs.

N3mepenue GpoKycCHOro pacCTOSIHUS JIUH3bI.

W3mepenne paaroakTUBHOTO (oHA.

Pacyer mo mosiydeHHBIM pe3ynbTaTaM MPSMBIX W3MEPEHUH 3aBHUCHMOTO OT HHMX IapaMmerpa
(KOCBEHHBIE U3MEPEHMUS)

W3mepeHue MiIoTHOCTH BEILECTBA TBEPOTO Tea.

Onpenenenne k03 uuneHTa TpeHUs! CKOIbKEHHS.

Omnpenenenne KecTKOCTU IPY>KUHBI.

OmnpeneneHne BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOLIEH HAa IOTPYKEHHOE B )KMJIKOCTD TEJIO.

OnpeneneHre MOMEHTA CHIIBI.

N3MepeHne ckopocT PaBHOMEPHOTO ABUKEHHUS.

N3Mepenne cpenHeil CKOPOCTH JBHKECHUS.

N3mepeHne yCKOpeHNsl paBHOYCKOPEHHOTO IBHKEHUS.

Ornpenenenne padOThl U MOIIHOCTH.

Onpeznenenue 4acToThl KosleOaHUN Tpy3a Ha MPYKUHE U HUTH.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTH.

OmnpeneneHne KOJIMYECTBA TEILIOTHI.

OnpeneneHne yaeabHOW TEIIOEMKOCTH.

N3mepenue paboThl U MOLTHOCTH 3JIEKTPHUUECKOTO TOKA.

N3mepenne conpoTUBICHUS.

OmnpeneneHne ONTUUECKON CUIIBI JIUH3BI.

HccnenoBanne 3aBUCHMMOCTH BBITAIKHUBAIOIICH CHIIBI OT O0OBbeMa TOTPYKEHHOW YacTH OT
IJIOTHOCTH HUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH M MAcChl Tea.
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HccenenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
IIOLIA/IH.

HabGnronenue sBIeHWI W MOCTAaHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) MO OOHAPY>KEHHIO
(aKTOpOB, BIMUAIOIINX HA MPOTEKAHUE JAHHBIX SIBICHHUIM

Habmroienue 3aBUCUMOCTH mepuoia KojaeOaHui rpy3a Ha HUTH OT JJIMHBI U HE3aBUCHUMOCTHU
OT MaccChl.

Habmtoienue 3aBucuMoCTy neproja KojaebaHuii rpy3a Ha MPYKUHE OT MacChl U )KECTKOCTH.

Haburonenne 3aBUCHMOCTH JaBJIEHMSI ra3a 0T 00beMa U TEMIIEPATYPBI.

Habmtoienue 3aBUCMMOCTH TEMIIEPATyphbl OCTHIBAOIIEH BOJIBI OT BPEMEHHU.

HccnenoBaHue sBJIEHUS B3aUMOJCHCTBHSI KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUH.

HabumtoieHune siBIeHMs OTpaKE€HUs U NIPEIOMIICHUS CBETA.

Habmroienue siBieHus QUCepcuu.

OO6HapysxeHne 3aBUCHMOCTH COIIPOTUBIIEHUS IIPOBOJAHMKA OT €TI0 MapaMETPOB U BEILIECTBA.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B )KUJIKOCTH OT 00beMa MOrpy>KEHHOM YacTH.

HccnenoBanne 3aBHCUMOCTH OIHOW (PM3MUECKOW BEIMYUHBI OT JIPYTOil C MpeAcTaBICHUEM
pE3yNbTaToB B BUAE Ipaduka uiu TaOIuIIbL.

HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBHXKEHHH 0e€3
Ha4aJbHOW CKOPOCTH.

HccnenoBanue 3aBUCMMOCTH CKOPOCTH OT BPEMEHHU U ITYTH MPHU PAaBHOYCKOPEHHOM JIBUKEHUU.

HccnenoBanue 3aBUCUMOCTY CUJIbI TPEHUS OT CHJIbI JaBJICHMUSL.

HccnenoBanue 3aBUCUMOCTH ie(pOpMaIiK IPYKUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTY IIEpro/a KojeOaHU Tpy3a Ha HUTHU OT JJIMHBI.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui rpy3a Ha IpYKHHE OT KECTKOCTH U MacCHhl.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 IPOBOAHMK OT HANPSKEHUSI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 JIAMIIOUKY OT HAPSHKEHUSL.

HccnenoBanue 3aBUCMMOCTH yTJIa MIPETOMIIEHUS OT yTJja MaJeHusl.

[TpoBepka 3agaHHBIX MPEANONOKEHUH (TpsIMble H3MEpPEeHUs (U3UUYECKUX BEIMYUH U
CpaBHEHHUE 3aJJaHHBIX COOTHOIIEHUN Mex a1y HUMH). [IpoBepka runores

[TpoBepka rumore3sl O JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA >XKUAKOCTH B TpyOKe OT
TEMIIEPATYPHI.

ITpoBepka runore3sl O HPSIMON INPONOPLUHOHAIBHOCTH CKOPOCTH INPU PaBHOYCKOPEHHOM
JBUKEHUH TPOUJICHHOMY ITYTH.

ITpoBepka runoressl: MpH MOCIEI0BATENBHO BKIIOYEHHBIX JIAMIIOUYKH M IIPOBOJIHUKA WIIU JABYX
MIPOBOJIHUKOB HANPSKEHUS CKJIa/IbIBATh HENb3s (MOXKHO).

[TpoBepka nmpaBuiia CI0KEHHsI TOKOB Ha IBYX NapauIeIbHO BKIFOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU U UX KOHCTPYHUPOBAaHUE

KoHcTpynpoBanme HaKJIOHHOM MIIOCKOCTH ¢ 3a1aHHbIM 3HaueHueM KII/I.

KoHcTpynpoBanue apeoMeTpa U HUCIIbITAHUE €r0 PabOTHI.

COopka 31eKTpUYECKOil LIeTTH U U3MEPEHHE CUIIBI TOKA B €€ Pa3InYHbIX y4acTKaXx.

COopKka 37eKTpOMarHuTa U UCIbITAaHUE €Tr0 JICHCTBHUS.

W3ydeHue 1eKTpUYecKoro IBUraTesisi HOCTOSSHHOTO TOKa (Ha MOJIETH).

KoHcTpyrpoBaHue 21€KTpOABUTATENS.

KoncTpyrnpoBanue Mozenu Teieckona.

KoHcTpyrpoBanue MOJENN J0JKU € 33JaHHON TPY30II0AbEMHOCTHIO.

OreHka cBOEro 3peHus U o00p OYKOB.

KoHcTpynpoBaHue NpocTENIIEr0 reHepaTopa.

W3ydeHue cBOCTB U300pakeHUs B JIMH3AX.

7 kiace
(68 uacos, 2 yaca B HeZIETIO)
I. BBenenue (4 uaca)
[Ipeamer u metoabl GU3KMKU. DKCIIEPUMEHTAIbHBIA METOX M3Y4eHHUs mpupoasl. M3mepeHune (u3nuecKkux

BCJINYHH. HOI‘peHIHOCTL HU3MCPCHU. O606H_IGHI/IG PE3YJIbTATOB I3KCIICPHUMCHTA. Ha6J’IIO,Z[€HI/I€ HpOCTefILHPIX
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SBJICHUH M TPOLIECCOB MPHPOIBI C TIOMOIIBIO OPraHOB YYBCTB (3peHHs, CilyXa, ocsi3aHus). Mcmonb3oBaHHE
MPOCTENIINX U3MEPHUTENBHBIX MPHOOPOB. CxeMaTHueckoe n300pakeHrne OMBITOB. MeTOAbl MOTy4YeHHs 3HaHUI
B (usuke. OU3HMKA U TEXHUKA.

®ponTtanbHas naboparopHas padboTa.

1.0mpenenenre MEHHI AeTIEHUS N3MEPUTEITHHOTO MMPUOopa.

I1. llepBoHavaJbHbIE CBEICHUSI O CTPOEHUM BellecTBa. (6 4acos.)

['umoTe3a o AHMCKpEeTHOM CTpOeHMHM BemiecTBa. Monekynsl. HempepblBHOCTE M XaOTUYHOCTH JIBUKEHHSA
gactuil BemiectBa. [uddysms. bpoyHoBckoe nppmkeHue. Mopenn rasza, XHAKOCTH W TBEPAOTO Teja.
B3auMopeiicTBue uacTull BeUlecTBA. B3aMMHOE NPUTSDKEHHE W OTTAJIKMBAHUE MOJEKYJI. TpH COCTOSIHUS
BELIECTBA.

®OpoHTanapHas 1abopaTtopHas padbora.

2.M3mepenne pa3MepoB MaIbIX Tell.

I11. BzaumopeiicTBue Tes. (23 yaca)

MexaHndeckoe IBIKEHHE. PaBHOMepHOE M He paBHOMepHOe nBmkeHue. CkopocTs. Pacder myTn u BpeMeHH
newkeHus. Tpaektopus. IlpsMonuneliHoe nBuxeHue. Bzaumopeiicteue Ten. MHepums. Macca. TT10THOCTD.
N3mepenne Maccel Tena Ha Becax. Pacuer macchl u oObema mo ero miotHoctd. Cwiia. Cuibl B TIpUpoOE:
TATOTEHUS, TSDKECTH, TPeHHUs, ypyrocTu. 3akoH 'yka. Bec tena. CBs3p MeX Iy CUIION TSKECTH U Maccoi Tena.
HuaamomeTtp. CiiokeHrE ABYX CHII, HAIIPABIIEHHBIX 1O OAHOM mpsimoid. Tpenue. Ynpyras gedopmanusi.
DponmanvHoble 1abopamopHvle padomot.

3.M3mepenne Macchl Tella Ha PhIYaKHbIX BECaX.

4. M3mepenne oobeMa Tena.

5.0mpenenenre IOTHOCTH TBEPIOTO BEILECTBA.

6.I'panyupoBanue Npy>KUHBI U U3MEPEHHUE CUJT TUHAMOMETPOM.

IV [1aBJjieHue TBepabIX TeJl, JKHAKOCTEH 1 ra3os. (21 yac)

Harnenue. OnbiT Toppuuein. bapomerp-anepous. ATMochepHOe AaBJICHUE HA Pa3IMYHBIX BBICOTAX. 3aKOH
[Nackans. CrocoObl yBenmueHUs W yMeEHbIeHHs naBieHus. [laBmenue raza. Bec Bosmyxa. Bosmymmas
obomouka. Usmepenne atmocdepHoro maBmenus. Manometpsl. [loprrHeBoi#t skuakocTHEI Hacoc. [lepemada
OaBJICHUA TBECPAbLIMU TCJIaMH, ) KUAKOCTAMHU, Ira3aMU. ﬂeﬁCTBHC JKUOKOCTH U I'a3da Ha IOIrpy>XCHHOC B HUX TCJIO.
Pacuer pmaBieHMs KHMIOKOCTH Ha JTHO W CTeHKH cocyzaa. CooOmaromme cocyabl. ApXUMeENoBa CHIIA.
I'uppaenuyeckuit npecc. [1naBanue Ten. [1naBanue cynos. Bo3gyxomnnaBanue.

®dponrtanbHas 1adoparopHas padoTa.

7.01mpenenenre BRITATKABAIONICH CHJIBI, ICHCTBYIONICH HA TTOTPY>KEHHOE B KHJIKOCTh TEJO.

8.BrIicHEeHHE yCIOBUM IIaBaHUS TENA B KUJKOCTH.

V. PaGora u MomHocTh. JHeprus. (14 yacos.)

Pabora. MomHocts. Oueprusi. Kunernueckas sHeprus. lloreHnuanbHas sSHeprus. 3akOH COXpaHEHHS
MexaHnnyeckoi sHepruu. Ilpocteie mexanusmbl. KIIJ| mexanusmoB. Peruar. PaBHOBecue cui Ha pbluare.
MowmeHT cuibl. Peruarn B TexHuke, ObiTy U mpupoge. IIpuMeHeHHe 3akoHa paBHOBECHs phlyara K OJIOKY.
PaBeHcTBO paboT NpHU UCHOIB30BAHMH NPOCTHIX MEXaHU3MOB. «30JI0TOE MPABUIIO» MEXaHUKH.

®dponrtanbHas 1adoparopHas padboTa.

9.BrIsicHeHHe yCcOBHsI paBHOBECHS pblyara.

10.0Omnpenenenue KIIJ] npu nogbeme no HaKJIOHHON IUNIOCKOCTH.

8 kuacc

(68 uacos, 2 yaca B HeZIEIIO)
I. TensioBble siBJIeHus (25 4yacoB)
Bayrpennss sHeprus. TemnoBoe aBmwxkeHue. Temmeparypa. Termomepenada. HeobpaTtumocTs mporiecca
terutonepenadd. CBs3b TeMIIEpaTyphl BEIIECTBA C XaOTUUYECKUM JBIKEHUEM ero yacTuil. CriocoObl H3MEHEHHUS
BHYTpeHHel »Hepruu. TermonpoBoaHocTs. KonmdecTBO TeIUIOTHL. YienbHas TEIIOEMKOCTh. KOHBEKIHA.
Wznydenue. 3aKoH COXpaHEHHsI DHEPIHU B TEILUIOBBIX Ipolieccax. [InaBieHne W KpucTau3anms. Y aenbHas
Tewiora IuiaBieHus. ['paduk mnaBneHuss W oTBepleBaHusA. llpeoOpazoBaHue B3HEPruM MPHU H3MEHEHUSX
arperaTHOro COCTOSIHMA BemlecTBa. lcmapeHne W KOHAEHcauus. YenbHas TemioTa MmapooOpa3oBaHUs U
KoHAeHcanmu. Paborta mapa u rasza mpu pacmupennu. Kumenune xuakoctu. Brnaxknocts Bo3ayxa. Termsobie
JIBUTATENN. DHEPIUs TOIUIMBA. Y IebHAS TEIUIOTa CTOPaHusI.
Arperathsle coctosiHus. [IpeobpasoBanue snepruu B TermioBsx nsuratensx. KI1J] remmoBoro apuraresns.
OpoHTanpHas labopaTopHas pabora.
2.CpaBHEHUE KOJIMYECTB TEIUIOTHI IPY CMELIMBAHUY BO/bI Pa3HOM TeMIIEpaTypBhl.
3.3mepenHue yaensHON TEIIOEMKOCTH TBEPAOTO Tea.
I1. DyiekTpUYecKHe sIBJEHHUSA U 3JIEKTPOMATrHUTHBbIE siBJIeHUs (34 yaca)
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OnekTpu3anus Teia. DIEeKTpudecKui 3apsa. BzaumopeiictBue 3apsinoB. J[Ba BHIa 3JEKTPUUYECKOTO 3apsija.
JMCKpeTHOCTh  DINEKTPUYECKOTO  3apsaa. OJNEeKTPOH. 3aKOH COXpPAaHEHHWS DIIEKTPHUYECKOTOo  3apsfa.
DIeKTpruIecKoe moje. ieKTpockon. CTpoeHne aToMoB. OO0BsICHEHNUE dIIEKTPUICCKUX sBICHUH. [IpoBOTHUKY 1
HENPOBOJHUKH AJIEKTpHUECTBa. [leficTBHE AIEKTPHUUECKOTO MO Ha SJIEKTPUUECKUE 3apsi/Ibl.

[TocTOSIHHBIN DIEKTPUISCKUN TOK. MICTOUHWKH 3ITEKTPHUIECKOTO TOKa. HocuTenw cBOOOTHBIX 3IEKTPHUICCKUX
3apsA0B B METaUIaX, )KUAKOCTAX M Ta3ax. DIEKTPHUYECKas IeTb U ee cocTaBHble YacTh. Cmiia Toka. EquHnIe!
cwibl Toka. Ammepmerp. M3mepenue cunbl Toka. Hampsbkenuwe. Enuuunbl HampsbkeHus. BonbTmerp.
W3mepenne HanpsxeHUs.. 3aBUCUMOCTD CHJIBI TOKA OT HAIPSDKCHHUSL.

Conporusnenne. Emumaunier comporuBieHms. 3akoH Owma aims ydacTKa JJEKTpUYecKkod memu. Pacuer
CONPOTHUBJICHUSI IPOBOJHUKOB. YJAeIbHOE conpoTuBieHue. Ilpumepsl Ha pacyeT CONPOTHUBICHUSA
MIPOBOJHUKOB, CHJIBI TOKa M HampsbkeHus. Peocrtatsl. [locnemoBaTenbHoe M MapaliieIbHOE COEIWHEHHE
MPOBOJHUKOB. JIeMCTBUS SJEKTPUUECKOTO TOKA

3akon [Ixoynsa-Jlenma. Pabora snmexTprdeckoro Toka. MOIIHOCTD 3MEKTPUYECKOTO TOKa. EXWHUIBI paboThI
JNEKTPUYECKOTO  TOKa,  MpHUMEHseMble Ha  nOpakThke.  CYeTymK  JJEKTPUYECKOW  3HEpruu.
OnekTpoHarpeBaTeNbHble TPHOOPBL. Pacder snekTposHepruu, mMoTpedssseMol OBITOBBIMH MPHOOpaMHU.
HarpeBanue npoBOAHUKOB AJIEKTPUUECKUM TOKOM. KONMUYeCTBO TEMNOTHI, BBIAECISIEMOE IPOBOJHUKOM C TOKOM.
Jlamna nakanuBanus. KopoTtkoe 3ambikanue. [Ipenoxpanutenu. MarautHoe nosie. MarHUTHOE 10Jie IPSIMOTO
TOKa. MaruuTHele JHMHUHA. MarauTHOe IoJje KaTylIKhu C TOKOM. QHCKTpOMaFHI/ITBI U HUX THPHUMCHCHHA.
[TocTostHHble MarHuThbl. MarHuTHOE IOJIE TOCTOSIHHBIX MAarHutoB. MarnutHoe mnone 3emun. /[leiicTBue
MAarHUTHOTrO HOJIS1 HA MPOBOJHUK C TOKOM. DJIEKTPUUECKHUI IBUTaTENb.

Dponmanvuvle 1adopamopHvle padomal.

4.Coopka 31IeKTpUIeCKON IeTH U I3MEPEHNE CHITBI TOKA B €€ Pa3lIMYHbIX y4acTKaX.

5.M3MepeHne HapsDKEHUS Ha Pa3JIMUHbIX y4acTKAX NIEKTPUYECKOH LIETIH.

6.PerynmnpoBanue CUIIbI TOKA PEOCTATOM.

7.M3MepeHue coNpoTUBICHUS IPOBOJHUKA [IPU IIOMOIIY aMIIEPMETPa U BOJIBTMETPA.

8.M3aMepenne MOITHOCTH 1 pabOTHI TOKA B AIIEKTPHUIECKO JTaMIIe.

9. Coopxka piIeKTpoOMarauTa U UCIBITAaHUE €TO IeUCTBHUS.

10. M3yuenwne 31eKTpUIEeCKOTo ABUTATENs IOCTOSIHHOTO TOKA (Ha MOJIEIH).

I11. CBetoBbIe siBiaeHus. (9 yacoB)
Hcrounuku csera.
[IpsimonuHeliHOe pacnpocTpaHeHHe, OTpakeHHue M mpenomiieHue cBeTa. Jlyd. 3akoH OTpaxkeHHs CBeTa.
[Mnockoe 3epkaio. Jlunza. OnTuyeckas cuia TuH3bL. M300paxeHnue napaemoe nuH30i. M3mMepenune (hokycHoro
paccrosiHus coOupatomieit TnH3bl. Ontruyeckue npudopsl. 11a3 u 3penue. Ouky.
Dponmanvusvie 1adbopamopHsie padomol.
11.M3y4yeHne 3akOHOB OTPaKEHUsI CBETA
12.HabnroneHne sSBICHUS IPETIOMIICHHS CBETa
13.Ilony4yenne n300pakeHuUs IPU TTOMOIIHU JIMH3BI,
Peseps -2uac
9 knacc

(102 gacoB, 3 yaca B HE/IENIO)
I. 3akoHbl B3anMoeiicTBUS U ABHKeHHS TeJl. (344yacoB)
Marepuanbras Touka. Tpaektopus. Ckopocts. [lepememnenne. Cuctema orcuera. Onpeenenre KOOpAHHATEI
IBIDKyHiero tena. ['padukyd 3aBHCMMOCTM KHHEMATHYEeCKHX BEJIMYMH OT BpeMeHH. [IpsMonuHeiiHOe
paBHOYCKOpeHHOe JBMKeHne. CKOpOCTh paBHOYCKOPEHHOIO JBMKEHHUs. [lepeMerienne npyu paBHOyCKOPEHHOM
nBkeHnH. OnpesiesieHne KOOpIMHATHI JBIKYIIero Tena. [ paduku 3aBUCHMOCTH KHWHEMATHUECKUX BEITHYHH
OT BpeMeHH. Y ckopeHue. OTHOCUTENFHOCTh MEXaHWIECKOT 0 ABIKEHUs. VIHepIuaipHas cucTemMa OTcueTa.
IlepBoiii 3akoH Hetotona. Bropoii 3akon Hprorona. Tperuii 3akoH HbioToHa. CBoOomHoe maneHue 3akoH
Bcemupnoro tsarorenus. KpuponuHeitHoe IBHXE€HHE [[BH)KEHHE 10 OKPY>KHOCTH. VICKYCCTBEHHBIE CIIyTHHKHU
3emmu. Pakerel. Mmmynbc. 3akoH cOXpaHeHHs HUMIyJIbca. PeakTUBHOe [BIXEeHHE. J[BrkeHuwe Tena
OpOLICHHOI0 BEPTUKAIBHO BBepX. J[BrkeHWe Tena OpOLIEHHOTO MOJ YIJIOM K TOpPHU30HTY. [IBKeHHe Tena
OpOLICHHOI'0 TOPU30HTANILHO. Y CKOpEHHE CBOOOIHOrO NaieHusl Ha 3eMJie U IPYTUX IUIaHeTax.
Dponmanwvusvie 1adbopamopHsie padonol.
1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHHS 0€3 HauaJIbHOH CKOPOCTH.
2.M3MepeHue yCKOpeHUs: CBOOOTHOTO TIa/ICHUSI.
I1. Mexanuveckue KoJie0aHusi U BOJIHBI. 3BYK. (16 yacoB)
Mexannueckue konebanus. Ammiuryna. [lepuon, yacrora. CBo6oaHbIe Konebanus. KonebarenbpHble CHCTEMBI.
MasTHuK. 3aBUCUMOCTb IIEpHOJia U YaCTOThl HUTSIHOTO MasTHHUKA OT JUIMHBI HUTH. [IpeBpalieHue 3Hepruu npu
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KoJeOaTebHOM JBIDKEHHU. 3aTyXamlue KosieOaHus. BriHyKaeHHBIE KoieObaHus. MexaHHUecKHe BOJHBL
Jimna Bomubl. [IpomonbHble W momnepeyHsle BOMHBL. CKOPOCTh pachpocTpaHEeHHs BOJHBEL 3BYK. Bricora u
TeMOp 3ByKa. ' poMKkocTh 3ByKa/ Pacrpoctpanenue 3Byka. CkopocTh 3ByKa. OTpaskeHue 3ByKa. 9X0. Pe3oHaHc.
®dponransHas nadboparopHas padboTa.

3.UccnenoBanne 3aBHCHMOCTHY TIEPHUO/Ia U YaCTOTHI CBOOOHBIX KOJIeOaHW MaTeEMaTHIECKOTO MAasiTHUKA OT €ro
JUTAHBL.

I1]l. DnekTpoMarHuTHbIE siBJIeHHs. (264acoB)

JleiicTBe MarHWUTHOTO TIOJIA Ha JIIEKTpUYECKHe 3apsAnsl. |'paduueckoe m300pa’keHHE MArHUTHOTO TIOJSL.
Hampapnenmne Toka 1 HampaBleHHE ero MarHuTHOro noist. OOHapyKeHHe MarHUTHOTO TIOJIS 1T0 €ro JIHCTBHIO
Ha dJeKTpudecKkuid Tok. IlpaBuiio neBoit pyku. MarHUTHBIA MOTOK. DJIEKTPOMArHUTHas UHAYKIUS. SIBieHue
ANEKTPOMArHUTHOM HHAYKIWH. [lonydeHne mepeMeHHOTo AIEKTPUIECKOTO TOKA.

OnexTpoMarHuTHoe Tmoje. HeomHOpomHOE W HEOAHOPOAHOE TONe. B3anMOCBSI3b JIEKTPHUECKOTO U
MarHMTHOrO MoJiel. DJIeKTpOMarHuTHbIE  BOJHBI. CKOpPOCTH pPacHpOCTPaHEHMs AJIEKTPOMArHUTHBIX BOJH.
OnexTpoaBUraTens. JnekrporeHepaTop. CBET — 3JeKTpOMarHuTHas BOJIHA.

®poHTanbHas labopaTtopHas padora.

4. M3y4yenne SBICHUS AIEKTPOMATHUTHON HHTYKITHH.

I V. Ctpoenne atroma u atomuoro siapa (19 uyacos)

PagnoaktuBHOCTE. Anb(da-, Oerra- um TamMa-m3nydeHue. OIBITBI 10 PacCeMBAaHUIO anb(ha-4acTuI.
[Tnanerapuas mozens atoMa. AToMHOe sapo. [IpOTOHHO-HEUTpOHHAsT MOJIENb sijipa. MeTobl HaOMIOICHUS U
perucTpauru yacTull. PaguoakTUBHBIE NMpeBpalleHus. DKCIepUMEeHTaIbHbIe METObI. 3apsa sapa. MaccoBoe
gucno siapa. Snmepreie peaknun. [lemenue m cuuTe3 spep. CoxpaHeHHe 3apsga W MacCOBOTO YHCTA IPH
siIepHBIX peakuusax. OTKpbITHE NPOTOHA U HEUTpOHA. S aepHbIe CHUIIBI. DHEPrus CBA3M YaCTULl B SIApE.

Oueprus cBsizu. [ledext macc. Beinenenne sHepruu npu AeIeHUH U CHHTE3e siaep. Vcnonb3oBaHue sAepHOi
sHeprun. [lo3umerpus. SAnepusiit peakrop. [IpeoOpazoBanne BHyTpeHHEeH 3HEpruu sfaep B IJIEKTPUUECKYIO
SHeprur. AToMHas sHepreTuka. TepMmosaepHsle peakuuu. buonorunueckoe AeiicTBre paguanuu.

®dponransHas 1adoparopHas padboTa.

5.W3yyenue neneHus sapa aromMa ypaHna o GpoTtorpaguu TPEKOB.

6./3y4eHne TpeKoB 3apsKEHHBIX YACTHIL ITO TOTOBBIM (OTOTpadusiM.

V. Ctpoenne u 3Boaouusi Beesiennoii (7 yaco)

Cocras, cTpoenue u npoucxoxaeaue ComHeuHoi cucremsl. bonbmme Tena ComHedHON cCucTeMBI. Mabie Tena
Conneunoit cuctemsl. Ctpoenue, uzitydenue u sBonronus Connua u 38e31. CTpoeHue U 3BooLus BeeneHHo.

TemaTuyeckoe nJaHupoBaHue no pusuke 7-9 KIaACCHI.

7 kaace
Ne Tema KounvecTBo yacos
padoueii
NMPOrpamMMmblI
1 | Beeaenue. 44,
2 | IlepBoHayanbHbIe CBEACHUS O CTPOCHHUH BEILIECTBA. 6 4.
3 | BzaumoeiicTBue Tei 23 4.
4 | JlaBiieHrE TBEPABIX TEN, )KUAKOCTEN U ra30B. 2] u.
5 | PaboTta 1 MOIITHOCTB. DHEPTHs. 14 4.
Bcero: 68 yacos
8 kiace
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1 | TenoBbIe SIBICHUS 23y

2 | DNeKTpUYECKUE SIBICHUS 294

3 | DeKTpOMarHuTHBIC SBIICHUS Sq

4 | CBeTOBBIC SIBJICHUS 104

5 | UtoroBast KoHTpoOJIbHAs paboTa lu

Bcero: 68uacos

1 | 3akoHBI B3aUMOIEUCTBUSA U IBUKEHUS TEI 34y

2 | Mexanudeckue KojaeOaHus U BOJTHBL. 3BYK. 164

3 | DIeKTpOMarHuTHOE IoJe 264

4 | CtpoeHue aroMa ¥ aTOMHOTO si/ipa 194

5 | UtoroBast KOHTpOJIbHASI paboTa 14

6 | Crpoenue u sBomtonus Beenennou 64
102 yaca
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