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1. IInanupyemble pe3yJIbTaThl H3yYeHHs Y4eOHOI 0 MpeMeTa

B nporpamme no ¢usmuke ans 7- 9 ki1accoB OCHOBHOM IIKOJIbI, COCTABJIEHHONH Ha OCHOBE
(beneparbHOrO TOCYIapCTBEHHOTO 00pa30BaTENIFHOTO CTAHJApTa, OIMpPENeNIeHbl TPEeOOBaHUS K
pe3ysbpTaTaM OCBOCHHUSI 00pa30BaTeIbHON POTrPaMMBbl OCHOBHOTO O0IIEro 0Opa3oBaHusI.

JINYHOCTHBIMH pe3yJbTaTaMu 00y4deHus: (PU3NKE B OCHOBHOMH IITKOJIE SIBIISTFOTCSI:

C(bOpMHpOBaHHOCTB IMO3HABATCJIBHBIX HWHTCPECOB, HHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH ydarmxcs;
yOEXKJEHHOCTh B BO3MOXKHOCTH TIO3HAHMUS MPHUPOJABI, B HEOOXOAMMOCTH Pa3yMHOTO
HUCIIOJIb30BaHU I[OCTI/I}KGHI/II\/’I HAayKH U TEXHOJIOTHH JJIsL nanLHeﬁmero Pa3BUTHA YCTTOBCYECKOT'O
O6IHCCTBa, YBAXXCHHUEC K TBOpHAM HAYKW M TCXHUKH, OTHOLICHHUEC K (1)I/I3I/IKG KaK J3JICMCHTY
o011e4eoBeuecKoi KyabTyphl;
CaMOCTOSITEIBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUM;
T'OTOBHOCTHh K BI)I60py KU3HCHHOI'O IIYTH B COOTBCTCTBHU C COOCTBEHHBIMHA HHTCPECaMUu U
BO3MOKHOCTSIMHU;
MOTHUBaIUA O6p330BaT€HBHOI>'I ACATCIIBHOCTH HIIKOJIBHHUKOB Ha OCHOBE JIMYHOCTHO
OpPUEHTHPOBAHHOTO TTOAX0/12;
(¢bopMHpOBaHHE IEHHOCTHOTO OTHOIIEHMSI JAPYr K JPYry, YUYHUTEIIO, aBTOpaM OTKPHITUH U
M300peTeHUH, pe3ybTaTaM 00yJICHHUS.
MertanpeaMeTHBIMH pe3yJbTaTaMM 00y4eHUs! (U3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:
OBJIQZICHUE HaBBIKAMHU CaMOCTOSATENILHOTO MPHOOPETEHNSI HOBBIX 3HAHUM, OpraHu3aluy yueOHOH
JeATeNbHOCTH, IOCTAHOBKHU LieJIeH, INIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH Pe3yIbTaTOB CBOEH
NeATeNbHOCTH, YMEHUSIMU MIPEIBUAETh BO3MOXKHBIE PE3Y/IbTaThl CBOUX J1EHCTBUIA;
[IOHMMAaHHUE Pa3IMYuil MEXIy HCXOAHBIMH (paKTaMHU M THUIOTE3aMM JUIsl UX OOBSCHEHH,
TEOPETHUECKUMH MOJEISIMUA U peallbHbIMU 00bEKTaMU, OBJIa/ICHUE YHUBEPCAJIbHBIMU y4EOHBIMU
NEeUCTBUSAMH Ha NPUMEpax TUnoTe3 JUlisi OObsICHEHHs U3BECTHBIX (DAKTOB U SKCIEPUMEHTAIBLHON
IIPOBEPKHM BBIJBUIAEMBIX THUIIOTE3, Pa3padOTKU TEOPETUYECKUX MOJeNell MpoleccoB WU
SIBJICHU;
¢dbopMupoBaHHE YMEHUIl BOCIPUHMMATh, IepepabaThlBaTh U IPEIbSBIATE HH(MOPMALUIO B
CIIOBECHOHM, O0Opa3HOW, CHUMBOJMYECKOM (QopMax, aHalnu3upoBaTb U IepepadaTbIBaTh
MOJIy4EHHYI0 MH(OPMALIMIO B COOTBETCTBUM C MOCTABJIEHHBIMHU 33Ja4aMMU, BBIJIEIAThH OCHOBHOE
CoJiepKaHWe MPOYMTAHHOI'O TEKCTa, HAXOAWUTh B HEM OTBEThl Ha IOCTABJIEHHbIE BOIPOCHI U
u3JaraTh €ro;
IpUOOpEeTeHNEe OIbITa CaMOCTOSATEJILHOTO IIOWUCKA, aHanmu3a U oTOopa wuHbopManmuu ¢
UCIOJb30BAHUEM DPA3JIMYHBIX HCTOYHMKOB M HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUH [UIs
peleHus o3HaBaTesIbHbIX 337124,
pa3BUTHE MOHOJOTMYECKOH M JAMAJIOTMYEeCKOM pedHd, YMEHHUs BBbIpaXXaTb CBOM MBICIH H
CIOCOOHOCTH BBICIYIINBAaTh COOECeHHKA, MOHMMATh €ro TOYKY 3pEHMs, NMPU3HABaTh IPAaBO
JPYyroro 4ejaoBeka Ha MHOE MHEHHUE;
OCBOEHHME TPHUEMOB JEHCTBUH B HECTAaHAAPTHBIX CHUTYallUsX, OBJIAZICHUE HSBPUCTUUYECKUMHU
METOJIaMH peLIeHHs TPooIIeM;
¢dopmMupoBaHue YMEHUH pabOTaTh B TPYIIE C BHIMOJIHEHUEM DPA3JIMYHBIX COLMAJIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IVIABI M YOCXKIEHHSI, BECTH JTUCKYCCHIO.

O0muMM  mpeAMeTHBIMHU pe3yJbTaTaMu o0ydeHUs: (u3MKe B OCHOBHOHM IIKOJE
SBIISIFOTCSI:

1. popmupoBaHue npencTaBIeHUs O 3aKOHOMEPHOI CBSI3U M MO3HAHUM SIBICHUM MPUPOIBI,
00 OOBEKTHBHOCTH HAYYHOTO 3HAHMSA; O CHUCTEMOOOpasymoueil posin (UKW A pa3BUTHUS



JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTM O HAyYHOM MUPOBO33PEHUN KaK pe3ysibTaTa
M3yUYEHHsI OCHOB CTPOCHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

2. GopMupoBaHUE MEPBOHAYATBHBIX MPEIACTABICHUN O (PU3UYECKON CYINTHOCTU SBICHUI
npuUpoasl (MEXaHHMUYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BHAAX MAaTepHU
(BemrecTBO W TOJE), ABWKEHHM KaK CIIOCOOE CYIIECTBOBAHMHM MAaTEPHUU; YCBOCHHE OCHOBHBIX
uJae MEXaHHKH, AaTOMHO-MOJIEKYJSIPHOIO YY€HHS O CTPOEHHHM BEILLECTBA, 3JIEMEHTOB
DIIEKTPOJMHAMUKA W  KBAHTOBOM  ()M3UKHM; OBJQJCHUE TOHATHHHBIM  almapaToM u
CHUMBOJIMYECKUM SI3BIKOM (PHU3HKH;

3. mpuoOpereHHe OMbITA MPUMEHEHHS HAYYHBIX METOJOB TIO3HAHUS, HAOIIOACHUS
(GU3NYEeCKUX SBICHUH, MPOCTHIX SKCIIEPUMEHTAIBHBIX U CIECJOBAHUH, MPSIMBIX U KOCBEHHBIX
W3MEPEHUH C WCHOJb30BAHWEM AHAIOTOBBIX M HU(PPOBBIX H3MEPHUTEIBHBIX MPUOOPOB;
MMOHMMaHHe Hen30€KHOCTH MOrPEeTHOCTEN JIF0OBIX U3MEPEHMUI;

4. noHnMaHue (U3MYECKUX OCHOB M TPUHUUIOB JAeWcTBUA (paboThl) MalIMH U
MEXaHU3MOB, CpPEJCTB TIEPEIBIKCHUS W CBS3M, OBITOBBIX MPHOOPOB, MPOMBIIIJICHHBIX
TEXHOJIOTUYECKHUX IPOILIECCOB, BIMSHUE MX Ha OKPYXKAIOLIYIO Cpely; OCO3HAaHHE BO3MOXKHBIX
MIPUYMH TEXHOTEHHBIX U 9KOJOTHYECKHUX KaTacTpod;

5. oco3HaHME HEOOXOAMMOCTU TNPUMEHEHMS IOCTMXKEHMH (U3MKM U TEXHOJOTMM AJis
paIOHAIBLHOTO MPUPOAOTIONB30BAHNUS;

6. OBJa/leHue OCHOBAaMHU OE€30IMaCHOTO HCIOJIb30BaHMSI €CTECTBEHHBIX M MCKYCCTBEHHBIX
AIIEKTPUYECKHX M MArHUTHBIX TIOJIEH, AJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX H
UCKYCCTBEHHBIX HMOHU3HUPYIOUIUX H3JydeHUN BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKPY’KAIOILYIO CPEly U OpTaHU3M YEJIOBEKa;

7. pa3zBUTHE YMEHUS IUIAHUPOBATh B MIOBCEAHEBHOM )KH3HU CBOU JEMCTBUS C IPUMEHEHUEM
MIOJIy4EHHBIX 3HAHUI 3aKOHOB MEXAHUKH, SJIEKTPOJUHAMUKU, TEPMOJMHAMMKHM M TEIJIOBBIX
SBJICHUH C 11eIbI0 COEpEekKEHUs 37J0POBbS;

8. (QopMupoBaHME MPEACTaBIECHUS O HEPALMOHAIBLHOM MCIIOJIb30BaHUM IPHPOHBIX
PECYPCOB M BHEPruM, O 3arpsi3HEHUM OKpYXarollled cpellbl Kak CIEACTBUU HECOBEPLIEHCTBA
MAIlIMH 1 MEXaHU3MOB;

9. ocosnanue  3HAUUMOCMU  NONYHYAEMbIX 3HAHUL  (PaHHASA — npouauzayus U
npogopuenmayus WKOIbHUKOE C Y4emom 60CMPeDOBAHHbIX 8 MOM Yucle U HA PeSUOHATbHOM
PblHKE mpyoa npou3eo0cms u npogeccuti).

Y4YeHUK HAYYUTCS:

* coOmoaTh NpaBuiaa O€30MACHOCTU M OXpaHbl Tpyda NMpH paboTe ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYIOBAHUEM;

* IIOHUMAaTh CMBICI OCHOBHBIX (PU3MUYECKHMX TEPMHUHOB: (U3NYECKOE TEOo,
¢bu3nyeckoe siBieHue, (PU3NUecKas BeIUYMHA, €TUHULIBI H3MEPEHUS;

* pacro3HaBaTb HPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (U3NUYECKUX
METO/IOB; aHAJIU3UPOBaTh OTJEJbHbIC 3Talbl MPOBEACHUS MCCIECIOBAHUNA U UHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUHN U OTIBITOB;

* CTaBUTb OMBITHI 110 UCCIEIOBAHUIO (PU3MUECKUX SIBICHUHN MM (PU3MUECKUX CBOMCTB
Ten 0Oe3 HCHOJb30BAHUS NPAMBIX H3MEPEHUi; mpu 3ToM (QOpMYIHMpOBaTh IpobieMy/3anady
y4eOHOTO 3KCIIEpUMEHTa; cOOUpaTh YCTAaHOBKY W3 NMPEIOKEHHOT0 000pyI0BaHUS; TPOBOIUThH
onbIT U (opmynupoBarh BbIBOABL. (IIpy mpoBeneHuu uccienoBaHus (U3NUECKUX SIBICHUH
U3MEpUTENbHbBIE TPUOOPHI UCIIOJIB3YIOTCS JIUIIb KaK JaTYUKU U3MEepeHHs (U3NUECKUX BEIUYHH,
3aIMMCH MOKa3aHUM MPsIMBIX U3MEPEHHH B 3TOM cilydae He TpeOyeTcs.)

* IOHUMATh POJIb SKCIIEPUMEHTA B MOJYYEHUN Hay4YHOU HH(pOpManuy;

* NIPOBOJIUTH MpPsAMbIE U3MEPEHHs (PU3NYECKUX BEJIMUYMH: BpeMs, PacCTOsSHHUE, Macca
Tena, 00beM, CHJla, TEeMIIepaTypa, aTMOc(hepHOe JaBieHHE, BIAXKHOCTh BO3JlyXa, HalpshKEHUe,
cujia TOKa, paJualuoHHBIA (OoH (C Hcmoib30BaHMEM jo3uMmeTpa). Ilpu 3TOM BBIOMpATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHHSI M UCIIOIb30BaTh MPOCTEUIINE METOAbI OLIEHKHU MOTPEeIIHOCTEMH
u3MepeHuil. (Jlrobas ywyeOHas mnporpamMma JODKHA oOOecleduBaTh OBJIAJCHHE IPSIMBIMH
U3MEPEHUSMH BCEX MEePEUUCIICHHBIX (PU3NYECKUX BETUYMH);



* IPOBOJIMTH UCCIICAOBAHKE 3aBUCUMOCTEH (PU3UUECKUX BEITMYUH C HCIIOJIb30BAaHUEM
NPSMBIX W3MEPEHHI: TPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIyYEHHOU 3aBUCUMOCTH (PM3WYECKUX BEIMYUH B BHJIE TAOIUI U IPpaUKOB, ENaTh BBHIBOIBI
10 pe3yNbTaTaM HUCCIICI0BAHUS;

* MPOBOJUTH KOCBEHHBIC H3MEPEHUS (PU3NYCCKUX BEIMYUH: IPHU BBIIOJHEHUU
M3MEpPEeHUH cOoOMpaTh SKCIEPUMEHTABHYIO YCTaHOBKY, CIEIys MPEIOKEHHONW HWHCTPYKIIWH,
BBIYHCIISATh 3HAYCHHUE BEIMYMHBI U aHATM3UPOBATH MOJydEeHHBIC PE3YIbTaThl C YUETOM 33JaHHON
TOYHOCTH U3MEPEHUH;

* aHAJIM3UPOBATh CHTYAIlMH IPAKTUKO-OPUCHTHPOBAHHOIO XapakTepa, y3HAaBaTh B
HUX TPOSBICHUE H3YYCHHBIX (U3NYCCKUX SBICHUN WU 3aKOHOMEPHOCTEH W TIPUMEHSTH
MMEIOIIUECS 3HAHUS JIJIST UX OOBSCHEHUS;

* TIOHUMATh TPHUHIIMIEI JCHCTBUS MaIlWH, TPUOOPOB M TEXHUYECCKUX YCTPOUCTB,
YCITIOBHSI HX O€301TaCHOTO MCIIOJIB30BaHUS B TOBCEHEBHOM JKU3HU;

* YICTIOJIH30BaTh MIPH BBIITOJIHEHUHU YUEOHBIX 33/1a4 HAYYHO-TIOMYJISPHYIO JIATEPATYPY
0 (pu3MYeCKHX ABJICHUSIX, CIIPABOYHBIC MaTepHAIIBI, pecypchl IHTEpHET.

Y4YeHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

* OCO3HABaTh IEHHOCTh HAYYHBIX HCCIICIOBAaHWH, POJb (U3UKKH B PACHIMPEHHUU
MpeCcTaBIeHU 00 OKPYKAIOIIEM MHUPE H €€ BKIIAJ B yAydlIeHHE KauyecTBa KU3HMU,

* WCIIOJIb30BaTh TPHEMBI TIOCTPOCHUS (U3MYECKUX MOJEJeH, TMOHWCKa U
(OPMYITMPOBKH JIOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 W TEOPETUYCCKUX BBIBOJIOB HAa OCHOBE
SMIUPHYECKH YCTAHOBJICHHBIX ()aKTOB;

* CpaBHUBATh TOYHOCTH HW3MEPCHHS (PH3NYCCKUX BEIMYUH 110 BEIHYMHE WX
OTHOCHUTEIILHOU IMOTPEITHOCTH P MPOBEIACHUH TIPSIMBIX H3MEPEHUI;

* CaMOCTOATEIHHO MPOBOAUTH KOCBEHHbIE U3MEPEHUS U UCCIEAOBaHUS (PU3MUECKUX
BEJIMYMH C UCMOJIb30BAaHUEM PA3JINYHBIX CIIOCOO0B M3MepeHus (PU3NUecKUX BETUYHH, BHIOUPATh
CpelICcTBa M3MEPEHHsS C y4eTOM HEOOXOJMMON TOYHOCTH H3MEPEHHH, 0OOCHOBBIBaTH BBHIOOD
criocoba M3MepeHus, aJeKBATHOIO MOCTABJICHHOM 3aJaye, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH
MOJIy4YE€HHBIX PE3yJbTaTOB;

* BOCHpPUHUMATh MH(OpMALNIO (U3UUECKOTO COAEPKAHUS B HAYUHO-IOMYJISIPHOM
JUTepaType M CpPEICTBAX MAcCCOBOM HMH(POpPMAIMM, KPUTUYECKH OLEHUBATH IOJTYYEHHYIO
nH(pOpPMaLIHIO, aHATU3UPYS €€ COJIeP KaHNE U JaHHbIe 00 UCTOYHUKE HH(OPMALIUK;

* co3JaBaThb COOCTBEHHbIE NHCHbMEHHBIC U YCTHBIE COOOLIECHUS O (QHU3MUYECKUX
SIBJICHUAX HAa OCHOBE HECKOJIbKMX HCTOYHUKOB HHGOpPMAIMH, COMPOBOXKIATh BBICTYIUICHHE
Mpe3eHTalNeH, yYUThIBass 0COOEHHOCTH ayJUTOPUH CBEPCTHUKOB.

MexaHn4yeckue siBJICHUS

Y4YeHUuK HAy4YuTCH:

- pacmo3HaBaThb MEXaHHUYECKUE SIBIICHUS M OOBACHATH HAa OCHOBE MMEIOIIMXCA 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS ITUX SIBJICHUI: PAaBHOMEPHOE U HEPAaBHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE IBM)KEHHE, OTHOCUTEIHHOCTH
MEXaHUYECKOTO JIBIKEHUS, CBOOOIHOE MaJIeHHE Tell, pABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH,
WHEPIIHs, B3aUMO/ICHCTBUE TEJl, PEAKTHUBHOE JIBIKEHUE, NIepelada IaBlIeHUs! TBEPAbIMU TeJIaMH,
KUAKOCTAMU M TazaMu, aTMoc(epHOe NaBlieHHe, IUIaBaHUE TEJ, PaBHOBECHE TBEPABIX TeT,
MMEIOIUX 3aKpeIIEHHYI0 OCh BpallleHUs, KojeOaTelbHOE JBIKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

- OTHCHIBATh M3yYCHHBIE CBOWMCTBA TN M MEXaHWYECKHE SBICHUS, HUCIOJB3YS (pusmueckue
BEITUYMHBI: MyTh, IMEPEMENICHHEe, CKOPOCTh, YCKOpEHHWE, TMepuoja oOpalieHus, macca Tena,
IJIOTHOCTH BEIIECTBA, CUja (CHUJia TSHKECTH, CUJia YIIPYrOCTH, CUJla TPEHHUs), JaBJICHUE, UMITYIIhC
Tena, KWHETUYecKasl SHEpTrusi, MOTeHIMAIbHAs dHEPrus, MexaHudeckas paboTa, MeXaHHUYECKas
MotHocTh, KIIJ mpu coBepiieHMH paboOThl C HCIOJIH30BAHHEM IMPOCTOTO MEXaHW3Ma, CHJia
TPeHMsI, AaMIUTUTYAd, TEPUOJ M YacToTa KojeOaHuM, [JMHA BOJHBI U CKOPOCTh €€
pacipoCTpaHeHUs; TPU ONMMCAHUU MPABUIHHO TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMbIX




BEJIMYUH, UX 0003HAYCHUS U €AMHUIBI U3MEPEHHUS, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIIHE TAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMHU BEJTMUYUHAMU, BBIYUCIISTH 3HaYCHNE (PHU3UUECKOM BETMUUHBI;

- aHaAIU3MpOBaTh CBOMCTBA TEJ, MEXAaHUYECKHE SBJICHHUA W IPOLECCH, HCIOJIb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPHHIUI
CYIIEPIIO3UIINU CHII (HaXOXIeHue paBHoaercTByroten cuiel), I, I1 u 111 3akonst HetoToHa, 3aK0oH
COXpaHEHHUsl MMITyJbca, 3aKkoH ['yka, 3akoH Ilackains, 3akoH Apxumena; MpU 3TOM pas3jinyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €T0 MAaTEeMaTHUECKOE BBIPAKECHUE;

- pasznuyYaTh OCHOBHBIC NMPHU3HAKK M3YYCHHBIX (U3NYECKUX MOJEINCH: MarepuaibHas TOUKa,
MHEpLHAIIbHAS CUCTEMA OTCUETA,

- pemiath 3ajadyd, UCHOJb3ysd (U3UYECKUE 3aKOHBI (3aKOH COXPAaHEHUS SHEPruu, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cyneprnosunuu cuwi, I, II u III 3akonsl HeroToHa, 3akoH
COXpaHEHHUs HMIlyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (QOpPMYIbI,
CBS3BIBAIOIIME (PU3NYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHME, Macca Tela, MJIOTHOCTb
BEIIECTBA, CHUJIA, JaBJIEHUE, UMITYJIbC Teja, KHHETHYecKas SHEeprus, NOTEHLHaJIbHasl 3HEPIHUs,
MexaHuyeckas paboTa, mMexaHuyeckass mouHocth, KII/[ mpocroro mexaHumsma, cuiia TpeHUs
CKOJIbJKEHUS, KOAPPUIIUEHT TPEHUsl, aMIUIUTY a, IEPUOJ U YacTOTa KoJeOaHUH, JJTMHA BOJHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHs): Ha OCHOBE aHalIM3a YCJIOBHUS 3a/laud 3alHUChIBATHh KpPaTKOE
yCIIOBHE, BBIIACNATh (U3NYECKUE BEJIIMYMHBI, 3aKOHBI U (OPMYJbl, HEOOXOIUMBbIE IS €€
pelIeHts, TPOBOJIUTh PacUyeThl U OLIEHUBATh PEAIbHOCTH IMOJIyYEHHOTO 3HAueHUs (pU3ndecKon
BEJTUYHHBI.

Y4YeHUuK NoJy4YuT BO3MOKHOCTh HAYUMThCS

- WCIIOJIb30BAaTh 3HAHUS O MEXAHMYECKUX SBJIEHUSX B TIOBCETHEBHOM IKH3HH JUIf
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOPaMU U TEXHUUYECKUMH YCTPOICTBaMHU, JUIs
COXpaHEHHUs 370POBbS U COONIIOICHUS HOPM KOJIOTHYECKOTO MOBEJEHUS B OKpYXKarollel cpee;
IPUBOANUTH HPUMEPHI MPAKTUYECKOTO MCIOJIb30BaHUA (PU3NYECKUX 3HAHUH O MEXaHHYECKHX
ABJICHUSX M (PU3MUECKHX 3aKOHAX; MPUMEPbl HCIOJIb30BAHHUSA BO300HOBISEMBIX HMCTOYHHUKOB
SHEPIrUH; KOJOTUYECKUX MOCIEICTBUM HCCIEI0BAaHUI KOCMUYECKOTO IPOCTPAHCTB;

- pa3nuy4aTh rpaHULBl IPUMEHUMOCTH (GU3NUECKUX 3aKOHOB, IOHMMAaTh BCEOOIIUI XapaKTep
(yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAaHEHHMs MEXaHHUYECKOM 3HEpruu, 3aKOH COXPAHEHUS
HMIIYJIbCA, 3aKOH BCEMUPHOIO TATOTEHMsI) U OTPAHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

- HAXOJUTh aJICKBaTHYIO IIPEUIOKEHHON 3a/1aue (pu3nyecKyro MoJienb, pa3peniaTts npoodaemy
KaK Ha OCHOBE HUMEIOUIMXCS 3HAHMM II0 MEXaHUKE C MCIOJIb30BAHMEM MAaTEMaTHYECKOTO
anmapara, TaK 1 IIp1 IOMOIIY METOJ0B OLICHKHU.

TenJioBble sIBJICHUSA

Y4eHHK HAYy4YUTCH:

- pacrmo3HaBaTh TEIUIOBBIE SBJICHUS M OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBMS NPOTEKAHUs ATUX sBIeHUM: auddys3us, u3meHeHne odbeMa Tel Mpu
HarpeBaHuu (OXJIAXKJCHUM), OOJblIasi C)KUMAEMOCTh Ia30B, Majias CXUMAEMOCTb XKHJKOCTEH U
TBEPABIX TEN; TEIUIOBOE PABHOBECUE, UCIIAPEHME, KOHACHCALUs, IIaBICHUE, KPUCTAIUIM3ALNs,
KUIIEHUE, BIAXHOCTh BO3/yXa, pa3jMyHble CIOCOOBI Temonepesaud (TerIonpoBOAHOCTD,
KOHBEKIUS, M3JIydeHHE), arperaTtHbple COCTOSIHUS BELIeCTBA, IMOIJIOIIEHUE D3HEPruu Npu
VCIIAPEHUU JKUJKOCTH WM BBIIEJICHHME €€ NMPH KOHJEHCALMM Iapa, 3aBUCUMOCTb TEMIIEpPaTyphl
KHUIIEHUS OT JaBJICHMUSI,

- ONKCHIBaTh HM3y4YEHHBbIE CBOICTBA TeNl M TEIUIOBBIC SIBICHHs, HCIOJbB3YS (QU3HUECKHUE
BEJIMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSS HEPIUs, TEMIIEPATypa, yIENbHAs TEIIIOEMKOCTh
BEIIECTBA, yAelbHAas TEIUIOTa IUIABJIEHUS, YJAeJbHAas TEIUIOTa MapooOpa3oBaHMs, yJelbHas
TEIJIOTa CrOPaHMsl TOILIMBA, KO3()(UIIMEHT NOJAEHCTBUS TEIJIOBOTO IBUTATEINS; IPU OMUCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, WX OO0O3HAYECHUS U
€IMHUIIBl U3MEPEHUs], HaXOAUTh (OPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEUYHHY C
JIPYrUMH BeTMYMHAMM, BBIYUCIATH 3HAYCHUE (PU3NUECKOI BETUUNHBL;



- AHAJIM3UPOBATH CBOWMCTBA TEJ, TEIUIOBBIE SBJICHUS W IPOLECCHI, HCMOJIb3Yys OCHOBHBIE
MOJIO)KEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOCHUU BEIIECTBA W 3aKOH COXPAaHEHHUS
SHEPIuu;

- pa3nuyYaTh OCHOBHBIC TNPU3HAKH HW3YYEHHBIX (U3NYECKUX MOJICICH CTPOCHHUS Ta30B,
YKUJIKOCTEN U TBEPJIBIX TEII,

- TPHUBOJUTH MPHUMEPHI MPAKTUYCCKOTO HCIOJIB30BaHUS (PU3NUCCKUX 3HAHWKA O TEIIOBBIX
SIBJICHUSIX;

- peuarh 3aJayd, MCIOJb3yS 3aKOH COXPAHEHUS SHEPrMU B TEIUIOBBIX IIPOLECCAX U
(bopMyIbl, CBSI3BIBAIONIME (DU3WYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTBI, TEeMIIepaTypa,
yAenbHas TEIUIOEMKOCTh BEUIECTBA, YJIEIbHAs TEIUIOTA IUIABJIEHUA, YAEJIbHAs TEIJIOTa
mapooOpa3oBaHus, yaeIbHAs TEIIOTa CTOPaHHS TOIUIMBA, KO3()(PHUIIMEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOTO JBUTATEJNsI): HA OCHOBE aHaJIM3a YCIOBUS 3aJaud 3alUCHIBATh KPATKOE YCIOBHUE,
BBIJICJISITh (PU3WYECKUE BEJIMYMHBI, 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIC IJIsi €€ PEeIICHUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHHOCTD MOTYYCHHOTO 3HaUeHUs (PU3NIECKON BETUUHHBI.

Y4YeHUK NOJYYUT BO3MOKHOCTh HAYUMTHCH:

- UCTOJIb30BaTh 3HAHUS O TETUIOBBIX SIBJICHHUSIX B IMOBCEIHEBHOW KU3HM ISl O0OecreueHus
0€30MacHOCTH MPHU 00paIIeHUH C TPUOOPaMU M TEXHUUYECKHUMHU YCTPOMCTBAMHU, JIJISi COXPAHECHHS
3I0POBBS U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIICH cpefie; MPUBOINTD
MIPUMEPHI SKOJIOTUYECKUX TOCIEICTBUN pabOThl IBUTATEIEH BHYTPEHHETO0 CTOPAHMUS, TEMIOBBIX
Y TUJIPODIICKTPOCTAHIIHIM;

- pa3nuyaTh TPaHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIHI XapaKTep
dbyHIaMEHTATBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpPaHEHHUs SHEPTUHU B TEIUIOBBIX MPOIECCcax)
Y OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

- HaXO/UTh aJIEKBATHYIO MPEI0KEHHOM 3aaue (pu3nuecKyro MoJesb, pa3pemaTsh IpodaemMy
KAaK Ha OCHOBE UMEIOIIMXCS 3HAHUM O TEIUIOBBIX SIBJEHUSAX C UCHOJb30BAHUEM MAaTEMAaTUYECKOTO
anmapara, TaK ¥ IpH IIOMOIIM METOJIOB OLICHKH.

DJieKTpUYeCKHe U MATHUTHBIC SBJICHUS

Y4YeHUK HAYYUTCSH:

- pacro3HaBaTh 3JIEKTPOMArHUTHbIC SBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHWM
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKaHUS JTUX SBJICHUW: 3JEKTpU3ALMSA  Tel,
B3aUMO/JICHCTBUE 3apsAOB, DSJCKTPUUECKUNW TOK U €ro JAeHCTBUA (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMO/JICHICTBUE MAarHUTOB, AJIEKTPOMArHUTHAs MHIYKIHS, AEHCTBUE MarHUTHOTO
MoJsl HAa TMPOBOJAHMK C TOKOM M Ha JBWXKYILYIOCS 3apsDKEHHYHO YacTUIly, JIEWCTBUE
ANEKTPUYECKOTO IOJISI HA 3apsDKEHHYH YacTHILy, 3JE€KTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHENHOE
pacpoCTpaHEHHE CBETA, OTPAKEHHE U MTPEIIOMIIEHUE CBETA, JUCIIEPCHS CBETA.

- COCTaBIISITb CXEMbl DJIEKTPUYECKHUX LIeNell ¢ NOCIeI0BAaTEIbHBIM U MapajlIeIbHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB JJIEKTPUUECKUX Lenei
(MCTOYHMK TOKA, KITFOY, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMETD).

- HCIIOJIb30BAaTh ONTHUYECKUE CXEMbI JJIi MOCTPOCHUS M300pakKeHWH B TUIOCKOM 3epKajie U
coOuparoliei JuH3e.

- ONUCHIBaTh HW3YyYCHHBIE CBOWCTBA TEJI M JIIEKTPOMATrHUTHBIE SIBJICHMS, MCIOJIb3Ys
¢dbusznuecKkne BENUYHMHBI: JJIEKTPUYECKHI 3apsja, cuila TOKa, JJEKTPHUYECKOe HampsiKeHue,
AIIEKTPUYECKOE COMPOTUBIIECHHUE, YACIbHOE COMPOTHUBIICEHUE BEIECTBA, padOTa IEKTPUUECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHUE W OMNTHYeCKas Cuia JHH3bI, CKOPOCTh
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTA CBETA; IPU ONMCAHUM BEPHO TPAKTOBATH
(bu3MUYeCKUi CMBICI HCIMONB3YEMBIX BENUYMH, MX OOO3HAYCHHsS W EIWHMIIBI W3MEPEHHS;
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETMUMHY C APYTUMU BETHYHMHAMHU.

- AQHAJIM3UPOBATH CBOWCTBA TEJ, JJICKTPOMArHUTHBIC SIBICHUS U MPOLIECCHI, HCIOJIb3YS
(bu3nuecKre 3aKOHBI: 3aKOH COXPAaHEHUS ANEKTPUIECKOTO 3apsiia, 3akoH OMa JJis yyacTKa IenH,
3akoH JDxoynsa-JleHna, 3aKOH NPSMOJIMHEWHOIO pacIpOCTPAHEHUS CBETA, 3aKOH OTPaKECHUS
CBETa, 3aKOH MPEJIOMJICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA H
€ro MaTeMaTU4YECKOE BBIPAKEHUE.




-  TPUBOJUTH TPUMEpPHl TMPAKTUYECKOTO HCIOJIb30BaHUS (U3MUYECKUX 3HAHUHA O
AJIEKTPOMATrHUTHBIX SIBJICHUSX.

- pemaTh 3a/Ja4M, UCTONB3Yys (U3MYEecKue 3aKOHbI (3akoH Oma uis y4dacTKa LeNH, 3aKOH
JIxoynsa-JIeHna, 3aKkOH NPSAMOJIMHEWHOIO PACIPOCTPAHEHHUSI CBETA, 3aKOH OTPa)XCHUsI CBETAa,
3aKOH MpPEJIOMJICHUsI CBeTa) M (OPMYIIbI, CBSI3bIBAIOLINE (DU3UYECKUE BEIMYMHBI (CHJIA TOKa,
AJIEKTPUYECKOE HAIPsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHUE, YAEIbHOE CONPOTHBIICHUE
BEIIECTBA, pPad0OTa AMEKTPUIECKOTO MOJISl, MOIITHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYIIBI
pacuera 3JeKTPUUECKOro COPOTUBIICHUS IIPU MOCIIE0BATEIBHOM U MapajljieIbHOM COETUHEHUU
IIPOBOJJHMKOB): Ha OCHOBE aHajJM3a YCIOBHUS 3aJaud 3allMChiBaTh KPAaTKOE YCIOBUE, BBIICIATH
¢u3nveckue BETUYMHBI, 3aKOHBI U (HOpMYNbI, HEOOXOAMMBIC IJsl €€ PElICHHs, MPOBOAUTH
pacueTsl U OLIEHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs] PU3NYECKOMN BEINUMHBI.

Y4YeHuK noy4uT BO3MOKHOCTh HAYUYMThCS:

- HCIOJIb30BaTh 3HaHUS 00 3JIEKTPOMArHUTHBIX SIBJICHHUSX B INOBCEIHEBHOW XU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpAIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPaHEHHUS 37J0POBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MOBEJEHMS B OKpYXAIOIIel cpene;
MIPUBOUTH IPUMEPHI BIUSHUS AIEKTPOMArHUTHBIX U3JIYYCHHUI Ha )KUBBIE OPTaHU3MBI;

- pa3nuuaTh FPAHULIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIMM XapakTep
(yH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsi/ia) U OTpaHHMYEHHOCTD
WCIIOJIb30BAaHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S ydacTka 1emnu, 3akoH Jxoymnsa-Jlenna u ap.);

- HCIIOJIb30BAaTh MPUEMBI MOCTPOCHUS (U3UYECKUX Mojejel, moucka u (OpMYyIHPOBKH
JI0Ka3aTeNIbCTB BBIABUHYTHIX THUIOTE€3 M TEOPETHUYECKUX BBIBOJOB HA OCHOBE 3MIIMPUUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

- HaXO/UTh aJIEKBATHYIO MPEI0KEHHOM 3aaue (pu3nuecKyro MoJesb, pa3pemaTsh IpodaemMy
KaK Ha OCHOBE HUMEIOMIMXCS 3HAHUN 00 SJIEKTPOMArHUTHBIX SIBICHUSIX C HCIOJb30BAHHUEM
MaTeMaTHUYeCKOro anmnapara, Tak 1 IpHu MOMOIIU METOJOB OIICHKH.

KBaHTOBbIC SIBJICHUSA

Y4YeHUK HAYYUTCSH:

- pacro3HaBaTh KBAaHTOBbIE SIBJICHUS U OOBSACHATH HA OCHOBE UMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHMSI MPOTEKAaHUs OTUX SBJICHHUI: €CTECTBEHHAass U HCKYCCTBEHHAs
PaMo0aKTUBHOCTh, O-, - M Y-WU3Ty4YeHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa M3JIy4eHUs
aToMma;

- OMKCHIBATh U3YUYCHHBIC KBAHTOBBIEC SBJICHUS, UCTIOJb3Yad (PU3NUYECKUE BETUUUHBI: MaCCOBOE
YHCII0, 3apsI0BOE YMCIIO, MEPHOJ] Moypacnaia, SHeprusi (POTOHOB; MPH ONMKUCAHUU MPABHIBHO
TpakToBaTh (DU3MUECKUN CMBICT UCHOJIB3YEMbIX BEIMYMH, HMX OOO3HAYEHHS U EIUHUIIbI
W3MEpEeHUs; HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME MAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

- aHaJTU3UPOBATH KBAHTOBBIC SIBJICHMUSI, UCIOIB3YS (PU3NYECKHE 3aKOHBI U MOCTYIAThl: 3aKOH
COXpaHEHHUs DSHEPruu, 3aKOH COXPAaHEHHUs OJIEKTPUYECKOTo 3apsiia, 3aKOH COXPaHCHHUS
MaccoBOTO YHCJa, 3aKOHOMEPHOCTH U3JIY4YeHHs] M TIOTJIOIIEHHUS CBETa aTOMOM, IPH 3TOM
pa3nuyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

- paznuMyaTh OCHOBHBIE NPHU3HAKM I[IJJAHETAPHOM MOJIEIM AaToMa, HYKJIOHHOM MoOJAeNnu
aTOMHOTO S1/1pa;

- TMPUBOJUTH NPUMEPHl NPOSABICHUS B MNPUPOAE U MNPAKTUYECKOIO HCIOIb30BAHUS
PaaOaKTUBHOCTH, SIIEPHBIX U TEPMOSIEPHBIX PEAKIUNA, CIEKTPAIbHOTO aHAIM3a.

Y4eHNK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

- UCTIOJIL30BaTh MOJIyYeHHBIC 3HAHUS B MOBCEIHEBHOM KMU3HU MPHU 00pallleHruu ¢ MpudopaMu
Y TEXHUYECKUMHU YCTPOUCTBAMHU (CYETUNK MOHUBUPYIOIIUX YACTHII, TO3UMETP), U COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHUS HOPM 3KOJIOTUYECKOTO TMOBEACHUS B OKPYKAIOLIEH cpenie;

- COOTHOCHUTH SHEPTHIO CBA3H aTOMHBIX AJIep C 1e(PEKTOM MacChl;

- TPUBOAMUTH TPHUMEPHI BIUSHUS PATAOAKTUBHBIX H3IYYCHHUNM Ha KUBBIE OPTaHU3MBI,
MMOHUMATh MPUHIUII ACHCTBUS TO3UMETPA U PA3IMUYaTh YCIOBHS €r0 UCIOJIb30BaHUS;



n

- IOHHUMATh JOKOJIOTHYCCKHC HpO6JI€MbI, BO3HUKAKOIIIHUEC HpI/I HCIIOJB30BAHUMU ATOMHBIX
BHGKTpOCTaHHHﬁ, " IIyTH peH.IeHI/IH 9TUX HpOGHGM, HepCHeKTI/IBBI HCIIOJIB30BAHUS praBﬂﬁeMoro
TEPMOSIJIEPHOTO CHHTE3a.

DJ1eMEeHTBI aCTPOHOMHH

Y4YeHUK HAYYHTCS:

- y'KaBI)IBaTI) Ha3BaHUA IIJIAHCT COJ’IHG‘IHOI;'I CUCTEMBHI, pa3anaTb OCHOBHBIC HpI/ISHaKI/I
CYTOYHOIO BpallleHus 3Be3gHoro HeOa, aBrkeHus JIynel, CojHIA M IUIAHET OTHOCUTENIBHO
3BE3/;

IIOHUMATh pa3JII/I‘-II/I$[ Me>1<11y FGHHOHGHTPH‘ICCKOﬁ n FCOHGHTqueCKOﬁ cucreMmamMu MI/Ipa,

Y4YeHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS:

- YKa?:I)IBaTI) O6HII/IG CBOﬁCTBa " OTJINYHA I1IJIaHCT 3€MHOI>'I prTIHI)I U INIAHET-TUT'aHTOB, MaJIbIX
ten ConHeyHOM cucTeMbl M OOJBIIMX IIJIAHET; MOJb30BaThCS KApTOW 3BE3HOrO Heda mpu
HaAOIIOACHUAX 3BE3IHOIO Heba;

- pa3nuuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3[ (pa3Mep, LBET, TeMIIepaTypa) COOTHOCHUTh
I[BET 3BE3IbI C €€ TEMIIEPATyPOii;

- pasnnanb THUITIOTE3EI O HpOI/ICXO)KIleHI/II/I COHHG‘IHOﬁ CUCTCMBI.

2. Coaep:xxanue yueoHoro npeaMmera «@u3uka

7 kJaacc

1. BBenenue (4 4)

Uto wusywaer ¢Qusuka. Dusmveckue sBiaeHus. HaOmromeHWs, OMBITB, HW3MEPECHHUS.
[TorpemHocTn n3Mepennii. Pu3nka U TEXHUKA.

@ponmanvuas nabopamopuas paboma
W3mepenue pu3nUECKUX BETUUHH C yuemom abCcontomHou no2peuHoCcmu.

Yuenuk nayuumecesa:

[IpeameTHBIMU pe3yapTaTaMU U3yYEHUS] TEMBI SIBIISIOTCS:

* OHMMaHHe (PU3NYECKUX TEPMUHOB: TEJO, BEIIECTBO, MaTEPUSI.

* yMEHHE TMPOBOJUTH HAOMIOACHUS (DUINYECKUX SBJICHUH; U3MEpATh (HU3UUECKUE
BEJINYMHBI: PACCTOSHUE, IPOMEKYTOK BPEMEHHU, TEMIIEPATYPY;

* BIJAQJICHUE SKCHEPUMEHTAIbHBIMM METOJAMH MCCIENOBAaHUSA IPU OIPEACICHUU LIEHbI
neneHust npudopa U MOrpeuIHOCTH U3MEPEHHUS,

* [IOHMMAaHHE POJIU YYEHBIX Halleill CTpaHbl B pa3BUTHE COBPEMEHHOI (PU3UKU U BIUSHHE
Ha TEXHUYECKUH U COLMAIbHBIN ITPOrpecc.

Yuenuk nonyuum eo3zmorrcnocmo nayuumoca:

2. IlepBoHaYa/ibHbIE CBEJIECHHUS 0 CTPOEHHH BelecTBa (6 4)

Mounekynbl. Juddysus. JBuxenue moisekyn. bpoyHoBckoe nBuxkenue. Ilputsokenue u
OTTAJKWBAaHWE MOJEKYN. Pa3inuHble COCTOSHUS BEIIeCTBA UM HMX OOBSICHEHHE Ha OCHOBE
MOJIEKYJIIPHO-KMHETHUECKUX MTPEACTABICHUII.

@poumanvras nabopamopuas paboma
N3mepenue pasMmepoB MabIxX TeIl.

B3aumopneiicrBue tea (21 4)

Mexanuueckoe paBukeHue. PaBHomepHoe aBmxeHue. Ilyrb. Ckopocts. HuHeprus.
B3aumopenicteue ten. Macca tena. M3mepeHue maccbl Tena ¢ IMOMOLIBIO BecOB. [InmoTHOCTH
BemecTBa. SBneHue Tiarotenus. Cuna Tsokectn. Cuina, Bo3HUKaromas npu jaedopmarmu. Bec
mena. CBsA3b MEXIY CHIION TSKECTH M MacCOM.

Ynpyras nebopmanus. 3akon ['yka.

Hunamomertp. I'padpuueckoe nzobpakenue cuibl. CroxxeHue Cuil, AEUCTBYIOIIMX 110 OJIHOU
IIPSIMOM.

Llenmp masicecmu mena.

Tpenue. Cuna Tpenus. TpeHUE CKONBKEHUS, KaUeHUs!, TOKos. [loammnHuKy.

@Dponmanvrsie nabopamophsie pabomoi



3. U3yuenue 3asucumocmu nymu om 6peMeHu Npu HNPAMOIUHEUHOM PAGHOMEPHOM
osudicenuu. Mzmepenue ckopocmu.
3. V3MepeHHe MacChl Tea Ha PHIYa)KHBIX BECax.
4. W3mepenne oObeMa TBEPIOTO TeTa.
5. M3mepeHue mIOTHOCTH TBEPJOTO Tea.
4. VccnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT YIJIMHEHUs TNpY>KUHBI. M3mepenue
KECTKOCTU NPy uHbI( ['pagynpoBaHue npyXKUHbBI U U3MEPEHUE CHII TUHAMOMETPOM).
5. Hccnedosanue 3agucumocmu Cuibl mpeHusi CKOJIbI*CEHUs O CUbl
HOpMAbHO20 OasneHus. (Bvlsicnenue 3asucumocmu cuivl mpeHus
CKONbICEHUsL ~ Om  NAOWAOU  CONPUKOCHOGEHUs — mel U
npudcumarouelt Cuibl)

4. JlaBjieHUe TBEPAbIX TeJl, JKUAKOCTeH 1 ra3oB (22 v)

JaBnenue. [laBnenue tBepabix Tei. JlaBnenue raza. OObsCHEHHUE AABJICHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KHUHETHYECKUX NpeacTaBieHnil. 3akoH [lackans. JlaBneHue B )KUAKOCTU U Tase.
Cooo6marommuecs cocyasl. Lmo3sl. ['mapasmuueckuii mpecc. ['uapaBnuueckuii TOpmMo3.

Atmocheprnoe  maBiaenue. Onwit  Toppuuemmu.  bapomerp-anepoun.  M3menenue
aTMocdepHOro aBieHus ¢ BbicoToil. Manometp. Hacoc.

ApxuMenioBa cuia. Y cioBuA miiaBanus teil. Boanslil Tpancnopt. Bo3ayxomnnaBanue.

@poumanvrele 1abopamopHvle pabomol

9. U3mepeHwue naBJICHHS TBEPAOTO Tella Ha OTOPY.
10. 3mepeHue BBITAIKUBAOINIEH CHIIBI, TCHCTBYIOMICH HA MOTPYKEHHOE B KHUIKOCTh TEIIO.
11. BeisicHeHue yCIIOBHI TUIABaHUS TEJa B )KUIKOCTH.

5. Pa6ora u momHoCTh. JHeprus (12 v)

PabGoTta cumbl, ACHCTBYIOIIEH IO HAMpPAaBJICHUIO IBIKEHUS Tenma. MomHocThk. [IpocTeie
MEXaHHM3Mbl. Y CIIOBUSI paBHOBECUA pblyara. MOMeHT cuiibl. PaBHOBecCHE Tella ¢ 3aKpeIUICHHOM
OCBIO BpanieHus. Bunpl paBHOBECHS.

«3onotoe mpaBuwiio» mexanuku. KIIJ[ mexanusma.

[loreHunaneHass SHEpPrust MOJHATOIO Tejla, CKATOW MNpYyXKuHbl. KuHeTnueckas sHeprus
JIBIOKyHIerocs tena. I[lpeBpailieHue OJHOTO BHJAa MEXAaHUYECKOW SHEpruM B APYroil. 3akoH
COXpaHEHUs MOJTHOM MEXaHUYECKOM SHEPrun. DHEPIHs PeK U BeTpa.

@ponmanvhvle 1ab0pamopmvie pabomol

12. BoisicHeHue yCIOBHsI paBHOBECHS pblyara.

13. Usmepenue KIIJI mpu nmogabeMe Tesa 1o HAKJIOHHOH TIIIOCKOCTH.

14. Onpenienenne HEHTPA TAKECTH MJIOCKON TUIACTUHBI.

Pe3epBHOe BpeMmst (3 1)

8 kaacc

1. TemioBbie siBjieHud (12 4)

TennoBoe nmwxenue. Tepmomerp. CBsi3b TEMIEPATYpPHI TEJA CO CKOPOCTBHIO JBMXKEHHS €r0O
MosieKyln. BuyTpeHHsisi sHeprus. [IBa cmocoba u3MeHEHHs BHYTpEHHEH sHepruu: pabora u
Teronepenaya. Buapl remonepenayu.

KonnuecTBo TemioTel. YaenbHas TEMIOEMKOCTh BELIECTBA. YJENbHAs TEIUIOTa CrOPAHMS
TOIJIMBA.

3aKOH COXpaHEHUs! YHEPTUM B MEXaHUYECKUX M TETUIOBBIX MPOLECCaX.

®poHTaNbHBIE TA00PATOPHBIE PAOOTHI

2. HWccnenoBanue U3MEHEHUS CO BpEMEHEM TEMIIEPATyphl OCTHIBAIOIIEH BOIBI.

3. CpaBHEHHE KOJMYECTB TEIUIOTHI IPU CMEIIMBAHUH BOJBI Pa3HON TEMIEpaTyphl.

4. VI3mepeHue yaenbHOU TETIOEMKOCTH TBEPAOTO Tela.

2. N3meHeHme arperaTHbIx coctosinuii Bemecrna (10 u)

[InaBnenue u oTBepAeBaHue Ten. TeMiepaTypa MIaBieHus. Y 1eJdbHas TEII0Ta MJIaBJICHUS.

Ucnapenne u koHzaeHcauus. OTHOCUTENbHAs BIAXHOCTh BO3JyXa U €€ H3MEPEHHE.
ITcuxpomerp.



Kunenue. Temneparypa kumneHus. 3aBUCUMOCTh TEMIIEPATYpbl KHUIIEHHUS OT JaBJICHUS.
VY aenpHas TemioTa napooopa3oBaHus.

OObsicHEeHME W3MEHEHUH arperaTHhIX COCTOSIHHI BEIECTBA HA OCHOBE MOJICKYIISIPHO-
KMHETUYECKUX IPEICTaBICHUMN.

[IpeoOpa3oBanmsi SHEPruM B TEIUIOBBIX MallWHAX. J[BUrarenb BHYTPEHHETO CrOpaHUS.
[TapoBasi TypOuHa. XOJNOMWIBHUK. ODKOJOTHYCCKHE MPOOIEMBI HCIIOIB30BAHMS TEIUIOBBIX
MaIIKH.

®dponTasbHAs 1abopaTropHas padboTa

4. VI3mepeHHE OTHOCUTENIbHOM BJIaXKHOCTH BO3yXa.

3. Daexktpuyeckue siBjieHus (28 4)

Onektpuzaiusi Tel. J[Ba poaa anekTpuueckux 3apsAnoB. [IpoBOAHHMKH, IUANEKTPUKUA H
MOJIYIPOBOAHUKH. B3aumoieficTBue 3apsKeHHBIX Tell. DIEKTPUUECKOe MoJie. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3aps/a.

JIUCKpPETHOCTH AIIEKTPUUECKOTO 3apsiaa. DnekTpoH. CTpoeHHEe aTOMOB.

DNEeKTpUYeCKUii TOK. ['albBaHUYECKUE DJIEMEHTHI. AKKYMYJIATOPBI. DJIEKTpUUECKas IICTIb.
DNeKTpUYECKU TOK B MeTautax. Hocurenu sinekTpudeckux 3apsiioB B MOJIYITPOBOJHUKAX, Ta3ax
U pacTBOpax eKTpoauToB. [lomynpoBoagHukoBbie Tprbopsl. Criia Toka. AMIIepMeTp.

DneKTpruYecKoe HanpshkeHue. BombTMeTp.

DNEKTPUUYECKOE COMIPOTUBIICHHE.

3akoH OMa JUIsl y9acTKa JIEKTPUIECKON LEIH.

VnensHoe conportusiieHne. Peocrarsl. llocienoBartenbHoe M mapayyieNbHOE COEAMHEHMS
MIPOBOTHUKOB.

Pabora m momHOCTH TOKA. KOMWMYECTBO TEIIIOTHI, BBIAEISAEMOE MPOBOJHHUKOM C TOKOM.
CueTynk IMeKTpUYecKoil 3Hepruu. Jlamma HakanuBaHUSA. DJIEKTPO-HarpeBaTEIbHBIC MPHOOPHI.
Pacuer snextpos’nepruu, notpedasieMoi OLITOBRIMU 31eKTponiprbopamu. KopoTkoe 3amMbIkaHUeE.
[InaBkue mpenoxXpaHUTENH.

®dpoHTaNBHBIE JTA00PATOPHBIE PAOOTHI

5. CoOopka >IeKTpUUECKOM IENN U U3MEpPEHHE CUITbI TOKA B €€ Pa3IMYHbIX yyacTKax.

6. M3mepeHue HanpsDKEHUS HA PA3IUYHBIX y4acTKaX dJIEKTPUUYECKOM LIeTH.

7. PerynupoBaHue CHIIBI TOKAa PEOCTATOM.

8. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa B MPOBOJAHHMKE OT HANpPSOKEHHUS HA €ro KOHIaX
[IPH MIOCTOSTHHOM COIPOTUBJICHUH. VI3MepeHne conpoTHBICHHSI TPOBOJHHKA.

9. WMsmepenue pabOThI U MOIIHOCTH JIEKTPUUYECKOTO TOKA.

4. JaeKTpoMarHuTHbIe siBJeHus (5 4)

MaruutHoe TMoJie TOKa. JJEKTPOMAarHUThbl W HX MpuMeHeHue. [locTosiHHbIE MAarHUTHI.
Maruutnoe mnone 3emnu. JleficTBHe MarHUTHOTO TMOJsI Ha TMPOBOAHHK C  TOKOM.
DnexTpoaBurarens. JJuHaMuK 1 MUKPO(OH.

®poHTaNIbHBIE TA00PATOPHBIE PAOOTHI

10. COopka 3eKTpoMaruuTa u UCIbITAaHUE €r0 JeHCTBHSL.

11. Mi3ydeHue 31eKTpUIECKOTro JIBUTATENsl HOCTOSTHHOT'O TOKa (Ha MOJIEIH).

5. CBeroBbie siBjenus (11 4)

Hcrounuku cBera. [IpsMonuHeiiHOEe paclipoCTpaHEHUE CBETA.

OTtpaxxenus cBera. 3akoH oTpaxkeHus. [lnockoe 3epkaio.

[Ipenomiienue cBera.

Jlunza. doxkycHoe paccTosiHue JHH3BL llocTpoeHue wu300pakeHH, JaBaeMbIX TOHKON
nuH30#. OnTudeckas cuiia JIUH3bL. [ 71a3 kak ontuyeckas cucremMa. OnTu4eckue mpuoophl.

®poHTaNBbHBIE TA00PATOPHBIE PAOOTHI

12. UccrnienoBaHue 3aBUCUMOCTH yTJia OTPaXKEHHS OT yTJia aJeHUs CBETa.

13. MccrnenoBanue 3aBUCUMOCTH YTJia IPETOMIICHUS OT yIJia MaJieHus CBETa.

14. VI3mepenue GoKycHOTO paccTosiHUs coduparomieit muH3bl. [lonyuenue nzobpaxeHuil.

PesepBHoe Bpems (2 1)

9 kJacc



MEXAHUYECKHUE SABJIEHUSA (54 u.)
1. 3akoHbl B3anMoaeiicTBHs M IBUKeHHs Tes (39 4.)

Marepuanbnas touka. Cucrema otrcuera. [lepemenienue. CKOpOCTh NPSIMOJIUHEHHOTO
paBHOMEpHOTO JBIKEHMS. [IpsiMosiMHEHOE PaBHOYCKOPEHHOE JABMKEHHE: MTIHOBEHHAS
CKOPOCTh, YCKOPCHHE, IepeMeleHue. ['paguiku 3aBUCUMOCTH KHHEMATHYCCKHX BEIUYHH OT
BPEMEHH MPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JBUKEHUU.

OTHOCUTENBHOCTh MEXaHUUECKOTO JIBIDKEHHUS. | €0leHTpUUecKast U IreJUOLeHTPUYECKast
cucteMbl Mupa. MHepunaneHas cuctema orcyera. IlepBelil, Bropol u TpeTuil 3aKkoHbl Hpl0TOHA.
CBobOomHoe maneHue. HeBecomMocTh. 3aKOH BCEMUPHOTO TATOTEHUS. VICKYCCTBEHHBIC CITYyTHUKH
3emu.

Nmmnynbe. 3akoH coXpaHeHHs UMITyJibca. PeakTHBHOE JBUYKEHUE.
®poHTaNIbHBIE J1a00PAaTOPHBIE PAOOTHI:

* HccnenoBanue paBHOYCKOPEHHOTO JBMKEHMSI 0€3 HaualbHOM CKOPOCTH.

* H3mepenue yckopeHHsI CBOOOTHOTO MaJICHHUSL.

2. Mexanuyeckue kojiedanus u BoJHbIL. 3BYyK (15 1)

Konebarenbnoe neumxenue. Konebanus rpy3a Ha mnpyxuHe. CBoOOJHBIE KOJIEOaHMUS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTY/1a, IEPUOJ, YacTOTa KOJeOaHUH.

[IpeBpaiienue »Hepruv MpuU KojaeOaTeIbHOM JBUKEHHH. 3aTyxalollhe KoJieOaHUs.
Boinyxaennsie konebanus. Pesonanc.

Pacnipoctpanenue kosebanuii B ynpyrux cpenax. Ilomepeunbie u MpoI0IbHBIE BOJHBL
Jnuaa BomHBL CBs3b JIMHBI BOJHBI CO CKOPOCTBIO €€ PACIpPOCTPAHCHHS] W TEPUOJIOM
(dacToToit).

3ByKOBbIe BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp M TPOMKOCTB 3BYyKa. DX0. 3BYKOBOM
pe30HaHC.

®dpoHTaNBHBIE JTA00PATOPHBIE PAOOTHI:

* HccnenoBanue 3aBUCMMOCTH TEPUOJAa M YACTOTHI CBOOOITHBIX KOJEOAHUN HUTSIHOTO
MasiTHUKA OT JUIMHBI €r0 HUTH.

DJIEKTPOMATHUTHBIE ABJIEHUA (21 4.)

3. DJaekTpoMarHuTHoe moJie (214)

OaHOPOIHOE U HEOJHOPOIHOE MarHUTHOE MOJI€.

Hanpasnenue Toka 1 HampaBJieHUE JIMHUN ero MarHuTHoro nouis. [IpaBuio OypaBuuka.

OO6napyxeHue MarauTHoro mnoJist. [IpaBuso eBoi pyku.

Nunykuus MarHuTHOTO 11osis. MarauTHblid oToK. OnbiTel @apanes. DIeKTpoMarHiuTHas
unaykuusa. Hampasnenue unaykinuonHoro toka. [Ipasuno Jlenna. SIBnenne caMOMHAYKIUH.

[lepemennniii TOk. ['eHeparop mnepemeHHoro Toka. IIpeoOpa3oBaHus »HEPruM B
anekrporeneparopax. Tpanchopmarop. [lepeaaua snekTpruueckoil JHEPTUH Ha PACCTOSTHUE.

DNEeKTpOMarHUTHOE TMoJje. DJIEKTPOMarHUTHbIE BOJHBL. CKOPOCTH pacmpoCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. BiMsiHUE 31€KTPOMArHUTHRIX U3YYeHUN Ha KUBBIE OPraHU3MBI.

Konpnencarop. Konebatenbubiii koHTyp. I[lomydyeHue 51€KTpOMArHMTHBIX KOJICOAHHIA.
[IpuHIUMIBI PaTUOCBSI3U U TEICBUICHHUS.

DOnekrpoMarHuTHas mnpupoja cBera. [Ipenomnenue cBera. [lokazatens mpenomieHUs.
HMucnepcus cBera. Tunbl ontuueckux cnekTpoB. llorjoiieHrne n ucnyckaHue CBETa aTOMamH.
[IpoucxoxaeHue JIMHENYaThIX CIIEKTPOB.

®poHTaNbHBIE J1a00paTOPHBIE PAOOTHI:

* l3yueHue SABIECHUS AIEKTPOMArHUTHON UHAYKLIUH.
KBAHTOBBIE ABJIEHUA (21 u4.)
4. CTpoeHue aToMa M aTOMHOrO0 sApa (21 4)

PannoakTHBHOCTh KaK CBUIETENHCTBO CJIOXKHOTO CTPOEHHUS aTOMOB. Ajbda-, Oeta- u
raMMa-u3JIy4deHHusl.

Omnsitel Pesepdopaa. [TnanerapHas moaens aroma. OnTuueckue crekTpsl. [lormomenne
Y UCITYyCKaHHUE CBETa aTOMAMHM.



PagnoakTuBHBIE NpeBpalieHuss aTOMHBIX sjaep. CoxpaHeHHE 3apsiioBOTO U MaccOBOIO
4KCeJl IPU AJIEPHBIX PEAKIIUIX.

Mertoapl HAOMIOCHHUS U PETHCTPALIMHU YACTHUIL B SIIEPHOH (PU3HKeE.

[IpoToHHO-HENUTpOHHAsT MoOAENb sApa. DU3NYECKUH CMBICI 3apsJI0BOIO M MacCOBOTO
yucesl. OHEpPrusi CBsI3M aTOMHBIX snep. Snepuele peakumu. lLlenmnas peakuusa. SnepHas
SHEpreTHKa. OKOJIOrMYecKue mpoOseMbl pabOThl aTOMHBIX 3JeKTpocTraHuui. Jlozumerpus.
[lepuon nosypacnazna. 3aKkoH paJlOaKTUBHOTO pacnajia. BiusHue paguoakTUBHBIX U3Iy4E€HUN
Ha >KMBbIe opranu3mbl. TepmosinepHas peakuus. Mcrounuku sueprun CosHIa U 3BE3I.

@poHTaNbHBIE J1A00PATOPHBIE PAOOTHI:

* l3yyeHue TpEeKOB 3apsDKEHHBIX YACTHIL IO TOTOBBIM (poTOrpadusim.

* 3yuenwue aeneHus siapa aroma ypaHa 1o Gportorpapuu TpeKoB.

5. DJieMeHTBI acTpoHOMuUHM (54)

[Tnanersr ConHeuHol cuctembl. OCHOBHBIE MPU3HAKU CYTOYHOTO BpaIlleHHsI 3B€3/IHOTO Heba,
nsukeHust JIynpl, CosHIIA U TIJITAHET OTHOCUTENBHO 3B€3/1. Paznuuns Mexay reMoLeHTPUUecKOi
U TeOLEeHTpUUEecKoil cucreMaMu Mupa. OOuiue cBOMCTBAa U OTJIMYMS IUIAHET 3€MHOM IpynImbl U
IJIaHET-TUraHToB; MaybiX Teld CoJIHeYHOW crucTeMbl U OOJIBIINX IJIAaHET; MOJIb30BaThCs KapTOn
3BE3/IHOTO HeOa pu HAOIIOCHUSAX 3BE3JHOTO Heba.

PesepsHoe Bpems (14)

3.TemaTnueckoe MIIAHMPOBAHHUE

7 kJaacc
B Tom unciie
Ne KoauvecTBo
LI Tema 4aCOB ypoku | ya0. KOHTP.
paboThl | paboOTHI

1 Beenenue 4 3 1
2 [lepBoHauanbpHBIC CBeACHUS O | 6 5 1

CTPOCHHU BEIIECTBA
3 BsaumonetictBue Ten 21 13 6 2
4 JlaBiieHue TBEPIBIX Ten, | 22 18 3 1

KHUJIKOCTEH U ra30B
5 PaboTa u momHOCTE. DHEprus. | 12 8 3 1
6 PesepBHOE Bpemst 3 3

HUTOT0 68 50 14 4

8 kaacc
Ne | Tema KoauvecrBo | B Tom unciie
ILII. 4acoB YpOKHU 71a6.pab.. | KOHTp.pad.
1 TennoBbie SBJICHUS 12 9 2 1
2 N3menenue arperatHeix | 10 8 1 1
COCTOSIHMM BELIECTBA
3 ONEKTPUUYECKUE SIBICHUS 28 21 5 2
4 ONEKTPOMAarHUTHBIE SIBJICHUS 5 4 1
5 CBeTOBBIC SIBICHUS 11 9 1 1
6 PesepBHOE Bpems 2 2
Uroro 68 53 10 5




9 kJjacce

Ne Tema KounuyecrBo | B Tom yuncie

ILIL. 4acoB YPOKH 71a6.pad. KOHTp.pao.

1 B3akoHBI B3aUMOJICHCTBUS U | 38 34 2 2
TIBUKCHHUS TEJT

2 Mexanndyeckue Kosiebanus u | 15 13 1 1
BOJIHBI. 3BYK

3 DIEKTPOMArHUTHOE TI0JIe 22 20 1 1

4 Ctpoenne atoma u atoMuoro | 20 17 2 1
sypa

5 DJeMEeHTBl aCTPOHOMHH 6 6

6 Peseps 1 1
Hroro 102 91 6 5




