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|. MIOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke g /-9 KiIaccoB ypOBHS OCHOBHOIO oOIIero oOpa3oBaHUs

(mamee — Ilporpamma) coctaBieHa Ha ocHoBe (DyHIAMEHTAIBLHOTO SApa COACPIKAHUSA OOIIEro

oOpa3zoBanus U TpeGoBaHMI K pe3ylbTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBl

OCHOBHOTO 00mero o0pa3oBaHMs, NPEACTABICHHBIX B (QenepaIbHOM TroCyIapCTBEHHOM

00pa30BaTEeIbHOM CTaHJAapTe€ OCHOBHOI'O OOIIEro oOpa3oBaHUs BTOPOrO IOKOJEHMs, Ha OCHOBE

aBropckoi mporpammsl A.B. Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK, peKOMeHIOBaHHOI

MunucrepcTBOM oOpa3zoBanus U Hayku Poccuiickoit denepanuu.

I{enu u 3ana4u IpoOrpaMmsl

YCBOGHME y4YaIlUMUCS CMBICIa OCHOBHBIX MOHATUN M 3aKOHOB (DU3MKH, B3aUMOCBSA3H MEX]ly HUMH;

(dbopMHpOBaHHE CHUCTEMbl HAYYHBIX 3HAHMWA O MpHPoOJE, e¢ (yHIAMEHTAIbHBIX 3aKOHAX JJIs
MOCTPOSHMS ITPECTABICHHS O (PU3MUECKON KapTUHE MUPA;

cHCTEeMaTH3alus 3HAaHUH O MHOrooOpa3uu OOBEKTOB W SIBJICHHUH MPHUPOJBI, O 3aKOHOMEPHOCTSIX
IPOLECCOB M O 3aKOHaX (U3MKM I OCO3HaHMsSI BO3MOXHOCTH Pa3yMHOTO HCIOJIb30BAHUS
JOCTUKEHUM HayKH B 1ajibHEHIIEM Pa3BUTUH LIMBUIN3ALINN;

(bopmHpoBaHUEe YOEKACHHOCTU B ITO3HABAEMOCTH OKPYXKAIOIIEro MHpa U JIOCTOBEPHOCTH HAYUHBIX
METOJIOB €r0 U3yUYEHUS;

OpraHu3aIMsl 3KOJIOTHYECKOT0 MBIIICHUS U [IEHHOCTHOIO OTHOLIEHUS K IPUPOJIE;

pa3BUTHE NTO3HABATEJIbHBIX UHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN yyaluxcs, a TaKkKe UHTepeca K
paclIMpeHuIo U yriIyOJaeHUIo (pU3MYecKUX 3HaHUH U BbIOOpa (PU3HMKU KaK MPO(QUIBHOTO MIpeaIMeTa.

3HaKOMCTBO Y4YalllUXCs C METOJOM Hay4yHOTO IMO3HAHMSA U METOJaMHU HCCIeNOBaHUS OOBEKTOB U
SIBJICHUH IPUPOBI;

nprOOpEeTeHUE yJaIIMMUCS 3HaHUH 0 MEXaHMUYECKUX, TETUIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX
SBJICHUSIX, PU3MUECKUX BEIMUMHAX, XaPAKTEPUIYIOIIUX ITH ABJICHUS;

¢bopMHpOBaHHE y ydalIUXcsd YMEHMH HaON0JaTh MNPUPOAHBIC SBJICHHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble pabOThl U HKCIEPUMEHTAbHbIE UCCIEIOBaHUS C MCIIOJb30BAaHHUEM H3MEPUTEIIBHBIX
prOOPOB, IMHUPOKO MPUMEHSEMBIX B TPAKTUUYECKON KU3HU;

OBJI/ICHUE YYalIUMUCA TaKUMH OOIIECHAyYHBIMH MOHATUSMH, KaK IPHUPOJHOE SBJIECHHUE,
SMIUPUYECKH YCTAHOBJICHHBIN (akT, mnpodiema, TUnoTe3a, TEOPEeTUYECKHI BBIBOJ, pE3yJbTaT
9KCIIEPUMEHTAILHON ITPOBEPKU;

MOHMMAaHHUE y4YallUMHCS OTJIMYMI HAayYHBIX JAHHBIX OT HENPOBEPEHHOW MH(pOpMallUH, IIEHHOCTH
HAyKHU JJIS1 YJIOBJIETBOPEHHUS OBITOBBIX, TPOM3BOICTBEHHBIX U KYJIbTYPHBIX NOTPEOHOCTEH YenoBeka.

W3MeHeHus, BHECEHHBIE B pa0OUyI0 IpOrpaMMy U UX 0OOCHOBAHHUE.
Asropckas nporpamma A.B. Ilepsimkuna, H.B. ®@unonosuy, E.M. I'yTHuk paccunrana Ha

210 gacoB, UCXO/sI U3 KOJTMYECTBA YIeOHBIX HeIeb — 35, 10 2 Yaca B HECN0 B KAKIOM Kiracce. B

9 knacce cornacHo 0azucHOMy ydeOHOMY miiaHy 34 Hexaenu, pabouas mporpaMMa paccyuraHa Ha 68

YacoB.

Ha3zBanue yueOHO-METOINYECKOTO KOMILIEKTA.

VYMK «®n3uka. 7 knacey

1. ®usuka. 7 knacc. Yuebnuk (aBtop A. B. [lepblkun).

2. dusuka. Meronnueckoe nocobue. 7 knace (aBropsl E. M. I'ythuk, E. B. Pribakosa).

3. ®uswmka. [lunakruaeckue Matepuansl. 7 kiaace (aBropbl A. E. Mapon, E. A. Mapon).

6. ®usuka. COopHUK BOmpocoB u 3anad. 7—9 kmaccel (aBTopel A. E. Mapon, C. B. [To3zoiickuii, E.

A. Mapomn).

7. DNEeKTPOHHOE MPUIIOKEHUE K YIEOHHKY.

YMK «®usuka. 8 kimace»

1. ®usuka. 8 knacc. Yueonuk (aBrop A. B. Ilepbimkun).

2. ®usuka. Meroauueckoe mnocodue. 8 kmacc (aBtopsl E. M. I'yrauk, E. B. PribakoBa, E. B.
[[Taponuna).

3. ®usuka. Jlunaktuueckue Matepuansl. 8 kiace (aBtopsl A. E. Mapon, E. A. Mapon).



4. ®usuka. CoopHUK BompocoB U 3aaad. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. Ilo3oiickuii, E.
A. Mapon).
6. DIIEKTPOHHOE PUIIOKECHHUE K YUCOHUKY.

YMK «@Pu3uka. 9 knace»

1. ®usuka. 9 knacc. Yuebnuk (aBTopsl A. B. Ilepsimkun, E. M. ['yTHHK).

2. ®usuka. Tematnueckoe mianupoBanue. 9 kinace (aBrop E. M. I'yTHUK).

3. ®usuka. [lunakruueckue matepuansl. 9 kinacc (aBTopsl A. E. Mapon, E. A. Mapon).

4. ®usuka. CoopHUK BompocoB u 3amad. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. Ilo3oiickuii, E.
A. Mapon).

6. DIIEKTPOHHOE PUIIOKCHHUE K YUSOHUKY.

KomnnuecTBo yueOHBIX 4acoB IO KJlaccaM.

CornacHo 6asucHOMY y4eOHOMY IUIaHy pabodasi mporpamma paccuntana Ha 208
gacoB. B 7, 8 xitaccax Ha 70 gacoB, B 9 xiracce — Ha 68 Jacos.

@opMbl  OpraHW3alMKM  y4eOHOTO Tpolecca M HMX COYEeTaHWe, a TaKxKe

npeobagatonirie GopmMbl TEKYIIEro KOHTPOJIA.

OcHoBHOU (hopmoli opraHuzaiuu y4eOHOro mpoiiecca siBisercs ypok. [IpeoGmanatoriue
(GOpMBI KOHTPOJISI — KOHTPOJIbHEIE U JaboparopHbie paboTel. B yueOHMKax 7 - 9 kmaccoB A.B.
[lepbimikuHA MpeACTaBIEHBI ONMUCAHUS JIa0opaTOpPHBIX paboT. KoHTpoiabHbIE pabOThI MPEICTaBICHbI
B /lunaktnueckux Marepuanax k yuyeOHuky A.B. Ilepeinkuna asropoB A.E. Mapon, E.A. Mapos.
PaGoueit mporpammoii mpenycMoTpeHo mpoBeaeHue B 7, 8 kiaccax iaboparopHbeix pabor — 11; B 9
KJacce 1abopatopHbix padoT — 9. KoHTpoNbHBIX paboT, BKIIFOYAsi HTOTOBYIO KOHTPOJIBHYIO paboTy B
7, 8, 9 xnaccax — 1o 6.

Il. IJTAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOI'O IIPEIMETA

[Iporpamma obecrieunBaeT IOCTIDKEHHE CIEAYIOMIUX pPE3YyJIbTaTOB OCBOCHHS 00pa3oBaTeIbHON
IIpOrpamMMbl OCHOBHOTO 00I1ero 00pa30BaHUs:
JIUYHOCHbLE:
* c(OPMUPOBAHHOCTH TIO3HABATENBHBIX MHTEPECOB HA OCHOBE PAa3BUTHUS MHTEIICKTYaJIbHBIX U TBOPUECKHX
CIIOCOOHOCTEH ydaluxcs;
* yOSXKAEHHOCTh B 3aKOHOMEPHO CBSI3M 1 TIO3HABAEMOCTH SIBIICHUH TIPUPOJIbI, B 00BEKTUBHOCTH HAYYHOTO
3HaHUS, B HEOOXOIMMOCTH pA3yMHOTO WCIIONB30BAHUSI JOCTIDKEHUH HAYKW W TEXHOJOTHH JUIS
JaTTbHEHIIIET0 Pa3BUTHSI YEIOBEYECKOTO OOIIECTBA, YBAKCHUE K TBOPIIAM HAYKH M TEXHHKH, OTHOLICHUE K
(bu3KKe KaK JIEMEHTY 00Ie4eI0BEeUYECKON KYJIbTYpBhI;
* CAMOCTOSITEJIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;
* Pa3BUTOCTh TEOPETHUYECKOTO MBIIIICHUS Ha OCHOBE (OPMHUPOBAHMS YMEHHH YCTAaHABIWBATh (DaKTHI,
pa3nnyath MPUYUHBI M CIEACTBUS, CTPOUTh MOJETH M BBIABUTaTh THUIOTE3bl, OTHICKUBATh H
dopMynmHpoBaTh TOKA3aTENbCTBA JTHX THUIOTE3, BBIBOJUTh W3 OKCIIEPHUMEHTAIBHBIX (DAKTOB W
TEOPETUYECKUX MOojeNel pru3nyeckre 3aKOHbI;
* TOTOBHOCTh K BBIOOPY JKH3HEHHOTO TIYTH B COOTBETCTBUHM C COOCTBEHHBIMH HHTEpECAaMH U
BO3MOXKHOCTSIMH;
* MOTHBAIUSI O00pa30BATEIBHON JIEATEIHEHOCTH INKOJBHUKOB HAa OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
MOJX0/13;
* MPHOOPETEHNE IIEHHOCTHBIX OTHOIICHUH APYT K IPYTY, K YIUTEINI0, aBTOPaM OTKPBITHI U H300pETEHH, K
pe3ynbTaTtaM 00ydeHusl.
Memanpeomemubie:

* OBJIAZICHUE HAaBBIKAMH CaMOCTOSITEJIBHOTO TPUOOPETEHHs HOBBIX 3HAHUM, OpraHM3alUN Y4eOHOMH
NeSITETbHOCTH, TIOCTAHOBKM IIeJIeH, IIJIAaHWPOBAHMS, CAMOKOHTPOJSI M OIICHKH pPe3yJbTaTOB CBOCH
NesITeIbHOCTH, YMEHHEM IPEBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JICHCTBUI;
* MIOHUMaHKE Pa3THINi MEXITy HCXOTHBIMU (PaKTaMH U THIIOTE3aMH JUIS UX OOBSICHEHHS, TECOPETUICCKUMHU
MOJIENISIMU U PeaTbHBIMH 00BEKTaMHU; OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMH JEHCTBUSMHU Ha TpUMepax
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BBIJIBI)KEHUS TUIIOTE3 AJIs1 O0OBSICHEHHUS U3BECTHBIX (PaKTOB M SKCIIEPUMEHTAILHOM MPOBEPKU ITUX THIIOTES,
pa3paboOTKU TEOPETUIESCKUX MOJIENICH MPOLIECCOB WITU SBJICHMIA;
* chopMHpPOBAaHHOCT, YMEHHIl BOCHpPUHHMMATh, IiepepadaThiBaTh U MPEIbSABIAThH HHGOPMALUIO B
CIIOBECHOH, 0Opa3HOH, CHMBOJMYECKOH (opMax, aHAIM3UPOBAaTh M IepepadaThiBaTh IOIyYECHHYIO
uH(GOpMAIIMI0O B COOTBETCTBHUM C TIOCTAaBJICHHBIMU 3a/ladyaMH, BBIJCNIATH OCHOBHOE COJIep)KaHUe
MPOYNUTAHHOTO TEKCTA U HAXOJUTh B HEM OTBETHI HA BOIIPOCHI;
* IPUOOPETEHNE OIbITA CaMOCTOSITEILHOTO TOUCKA, aHallu3a U 0TOopa MHQOPMAIMK C UCHOJIb30BAaHUEM
Pa3TUYHBIX UCTOYHUKOB M HOBBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH JIJIsl pEIICHUS MO3HABATEIBHBIX 33/1a4;
* Pa3BUTOCTh MOHOJIOTHYECKON M AHATIOTUYECKONW PEeYHd, YMEHHS BBIPAXKATh CBOU MBICIHM M CIIOCOOHOCTHU
BBICITYIIIMBATh COOECEHNKA, IOHUMATh €r0 TOYKY 3pPCHHsI, IPU3HABAThH MPABO JIPYroro 4esioBeKa Ha MHOE
MHEHHE;
* KOMMYHHKAaTUBHbICE YMEHHUS JOKJIAJbIBATh O PE3yJIbTaTax CBOEr0 HCCIEAOBaHUS, Y4acTBOBATH B
JUCKYCCHH, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, UCIOJIb30BaTh CIIPABOYHYIO JIMTEPATYPY U JAPYTHUE
UCTOYHUKY UHPOPMAITUH;
* OCBOEHHE MPUEMOB JEHCTBUM B HECTAHIAPTHBIX CUTYalUsX, OBJIAJCHUE 3BPUCTHUYECKUMHU METOAAMHU
petieHus rnpoodiem;
* popmupoBanue ymeHuid paboTaTh B TPYyMONE C BBINOJIHEHUEM pPA3IUYHBIX COIUATBHBIX POJIEH,
MPEJICTaBISITh U OTCTaUBaTh CBOM B3IJISABI U yOEXKIEHUS, BECTH TUCKYCCHIO.

npeomemmole.
* 3HaHMUSI O MPHUPOJE BAKHEUIINX (UBNYECKUX SIBICHUI OKPYXKAIOIIEr0o MUPAa U MOHUMAaHHE CMbICIA
(bu3HYEeCKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUYEHHBIX SIBJICHUM;
* YMEHHS MOJIb30BAThCSI METOIAMU HAYYHOTO MCCIIEIOBAHUS SIBJICHUI MPUPOJIbI, TPOBOAUTH HAOIIOICHUS,
MJIAHUPOBATh U BBINIOJIHATH DKCHEPUMEHTHI, 00padaThiBaTh pe3yJabTaThl HM3MEPEHUHM, MPEICTaBISAThH
pe3yNbTaThl U3MEPEHUN ¢ TOMOIIbIO Tabmul, rpadukoB u GopMyl, 0OHAPYKUBATH 3aBUCUMOCTU MEKIY
(GU3MYECKUMHU BETMYMHAMU, OOBACHSITH MOJYyUYECHHBIE PE3yAbTAThl U JI€TaTh BBIBOBI, OIICHUBATH TPAHUIIBI
MOTPEUTHOCTEN pe3yIbTaTOB U3MEPEHUI;
* IOHUMAaHUE U CIOCOOHOCTh OOBSCHATH Takue (PU3NUYECKHE SBJICHHS, KaK CBOOOJHOE TMaJCHHE TeT,
KoJie0aHUsl HUTSHOTO W TPYKUHHOTO MAasTHHKOB, aTMOc()epHOE NaBlieHUe, MiaaBaHue Ten, auddysus,
OoJipIas CKMMAaEeMOCTh Ta30B, MaJlasi COKMMAEMOCTh KHUAKOCTEH M TBEPIBIX TEJ, MPOLIECCH UCTIAPEHUs U
IJIaBJICHUSI BEILECTB, OXJIAXKICHUE XKUAKOCTH NPHU HCHAPEHUH, U3MEHEHUWE BHYTPEHHEH SHEpruu Teja B
pe3yabpTaTe Teruionepeaadyd Wi paOoThl BHEIIHUX CHJI, JJICKTPU3alUs TeJ, HarpeBaHWe IMPOBOJIHUKOB
3JIEKTPUYECKUM TOKOM, JJIEKTPOMAarHUTHAsT HMHAYKLHS, OTPAXE€HUE M TPEIOMIICHHE CBETa, JUCIEpPCUs
CBETa, BOSHUKHOBEHHE JTUHEHYATOTO CTIIEKTpa U3-TyUeHUS,
* YMEHUE HM3MEPATh PACCTOSIHUE, MPOMEKYTOK BPEMEHHU, CKOPOCTh, YCKOPEHHUE, MacCy, CUIy, UMIIYJbC,
paboTy CHIIbI, MOIITHOCTh, KHHETHYECKYIO SHEPTHIO, MOTEHIIUATBHYIO YPHEPTHI0, TEMIIEPATYPy, KOJTUIYECTBO
TEIJIOTHI, YACNbHYIO TEIUIOEMKOCTh BELIECTBA, YICIbHYIO TEIUIOTY IUJIaBJICHHUS BEIIECTBA, BIIAXKHOCTH
BO3/lyXa, CHIIYy JIEKTPUUYECKOTO TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUYECKUI 3apsi, JJIEeKTPUIECKOoe
COTMPOTHUBIIEHUE, (OKYCHOE PACCTOSTHUE COOMPAIOIIEH JIMH3BI, ONTUYECKYIO CUTY JIMH3BI,
* BJIAZICHHE SKCIIEPUMEHTAIbHBIMM METO/JaMU HCCIIEIOBAaHUS B IPOLECCE CAMOCTOATEIbHOTO W3YUYEHHS
3aBUCUMOCTH MPONJEHHOTO IMYTH OT BPEMEHHU, YJJIMHEHUS NPYKUHBI OT TMPUIOKEHHOW CHIIbI, CHUJIBI
TSOKECTH OT MAacChl TeJla, CHJIBI TPEHUS CKOJIBKEHHSI OT IUIOMAAH COMPHKOCHOBEHUS TEN W CHIIBI
HOPMAJTBHOTO JABJICHUs, CHIIBI ApXuMeaa OT 00béMa BRITECHEHHOU BOJIBI, MEPUO/Ia KOJIeOaHH MasTHUKA
OT €ro JUTMHBI, 00bEMa raza OT JaBJICHUS MPH MMOCTOSIHHOW TeMIepaType, CUJIbl TOKa Ha yJacTKe IEMH OT
3JIEKTPUYECKOTO HAMPSKEHUs, 3JIEKTPUUECKOTO COMPOTHUBICHUS MPOBOJHUKA OT €ro JJIMHBI, MIIONIaAN
MOTIEPEYHOT0 CEUEHUs M MaTepuaia, HalmpaBiIeHUs MHIYKIIMOHHOTO TOKa OT YCJIOBUU €Tr0 BO30YXKICHUS,
yIila OTpa)KEHUs OT yIJia MaJIeHUsl CBETa;
* IOHUMAaHKUE CMBICIIa OCHOBHBIX (DU3UYECKUX 3aKOHOB: 3aKOHOB JUHAMUKH HbIOTOHA, 3aKOHA BCEMUPHOTO
TArOTeHUs1, 3aKOHOB [lackans u Apxumesna, 3aKOHa COXPaHEHUsI UMITYJbCa, 3aKOHA COXPAHEHUsl SHEPTUH,
3aKOHA COXPaHEHUs AJEKTPUYECKOro 3apsaa, 3akoHa OMa Juisi ydacTka 1enw, 3akona /xoyns—IJIenna —
Y YMEHHUE NPUMEHSTh UX HA MPAKTHUKE;
* yMEHHS MPUMEHATh TEOPETUYECKHE 3HAHUA MO (U3MKE Ha MpaAKTUKe, peuarh (QU3MUecKHue 3ajauu C
HCIIOJIb30BAHUEM TMOTYYEHHBIX 3HAaHUH;



* BJIaZICHHE Pa3HOOOPA3HBIMU CIIOCOOAMHU BBITIOJTHEHUS PACUETOB JIIsl HAXOXKJIEHUSI HEM3BECTHOM BETMUMHbI
B COOTBETCTBHH C YCJIOBUSMH ITOCTABICHHOM 3a/1a4i HA OCHOBAaHUH MCIIOJIb30BAHUS 3aKOHOB (DPH3UKH;

* IOHMMaHHE MPUHIUNA JACHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX YCTPOMHCTB, C KOTOPBIMU KaXKIbIi
YeJIOBEK MOCTOSIHHO BCTPEYAETCs B MIOBCEAHEBHOM KM3HHU, a TaK)Ke CIIOCOO0B obecrieueHus: Oe30MacHOCTH
IIPYU UX UCIIOJIb30BAHNH;

* YMEHHE IPUMEHSATH MOJIYyUEHHbIE 3HAHUS AJI1 OOBSICHEHHS IPUHIUIIA IEHCTBUS BXKHEUIINX TEXHUUECKUX
YCTPOMCTB;

* YMEHHME MCIIOJIb30BaTh IOJYyUEHHBIC 3HAHMS, YMEHHS W HaBBIKM I PEIICHUs IMPAKTHUYECKUX 3ajad
IIOBCEHEBHOM KU3HU, oOecrieueHus: 0€30IaCHOCTU CBOEH KU3HU, PALlMOHAIBHOTO NIPUPOJIONIOJIB30BAHMS U
OXpaHbI OKPYKarOLIEH CPEIbI.

1. COAEP’)KAHUE YYEBHOI'O IPEIMETA

7 kaacc (70 4, 24 B HeeJII0)

BBenenue (4 4)

®dusuka — Hayka o npupoje. Pusndeckue spiaeHus. Puznueckue cpoiictsa Ten. Habmonenue u onucanue
¢usnyeckux sBieHuil. Pusznyeckue BeMUUYUHBI. M3MepeHMs (U3MUECKUX BEIMYUH: JJIMHBI, BPEMEHH,
temneparypbl. ®Pusndeckue npubopsl. MexayHapoaHass cUCTEMa €IUHMIL. TOYHOCTb M IOTPELIHOCTb
n3Mepennil. ®U3nKa v TEXHUKA.

OPOHTAJIbHAA JIABOPATOPHAS PABOTA
1. Onpenenenue 1eHbI AeNIEHUs U3MEPUTEILHOTO MpUdopa

[IpenMeTHbIMU pe3ylbTaTaMU O0YUYEHHS 110 JAHHOM TeMe SBISIOTCS:

— MOHUMaHue PU3MUECKUX TEPMUHOB: TEJIO0, BEIIECTBO, MAaTEPHSI;

— yYMEHHE TIPOBOAUTH HAOMIOAEHUS PU3NUECKUX SBICHUI;, U3MEPATh (PU3UUECKUE BEIMYMHBI: PACCTOSHHE,
MIPOMEXKYTOK BPEMEHH, TEMIIEPATYPY,

— BJIAQJCHHUE JKCIIEPUMEHTAJIBHBIMA METOJAMH HUCCIENOBAHUS IPHU ONPENCIICHUN LEHBbI JCJIECHUS IIKAJIbI
Mpudopa U Mo- TPEIIHOCTH U3MEPEHUS,

— TIOHMMaHWE€ pOJIM YYEHBIX Halleld CTpaHbl B Pa3BUTUU CO- BpPEMEHHOW (M3UKM W BIUSHUUA Ha
TEXHUYECKHUIN U COLIMATIBHBIN TPOrpecce.

IlepBoHauya/IbHbIE CBeIEHUSI 0 CTPOEHUHU BenecTBa (6 1)

Crpoenue BemiecTBa. ONBITHL, JOKa3bIBAIOIIME aTOMHOE CTPOCHHE BEIIECTBA. T€MIOBOE ABUKEHUE ATOMOB U
Mosiekys. bpoyHoBckoe nBmwxkenue. Juddy3us B razax, KUAKOCTIX M TBEPABIX Teiax. Bizaumopeicreue
YaCTHI[ BEUIECTBA. ATrperarHble COCTOSIHUS BellecTBa. Moaenn CTpoeHUs! TBEPABIX TEN, JKUJIKOCTEU U ra3oB.
OObsicHEeHWe CBOWCTB Ta30B, JKUJIKOCTEH M TBEPJbIX TEI HAa OCHOBE MOJICKYISIPHO-KUHETHUYECKUX
MPEICTABICHUN.

OPOHTAJIBHA S JIABOPATOPHASA PABOTA
2. Onpenenenue pa3MepoB MajlbIX TEIl.

[IpenMeTHBIME pe3ysIbTaTaMU O0yUYSHUS TI0 JAHHON TeME SIBIISIOTCS:
— TIOHMMaHHUe U CTIOCOOHOCTh OOBACHATH (hr3nueckue sBieHus: auddysus, 6onbias CKUMaEMOCTh Ta30B,
MaJtasi COKUMaeMOCTh KHUJIKOCTEH U TBEPBIX TEJ;
— BIIQJICHUE YKCIIEPUMEHTAILHBIMA METOJIaMHU UCCIIEAOBAHUS MIPH OMPEICIICHUN Pa3MEPOB MaIIbIX TE,
— T[IOHUMaHWE MPUYHH OpPOYHOBCKOTO JBW)KCHHS, CMayMBaHUS W HECMAYUBAHUS TCI, pa3judds B
MOJIEKYJISIPHOM CTPOCHUU TBEPJBIX TEJN, KHUIKOCTEH U ra3oB;
— yMeHue noJib30Bathess CU v mepeBOIUTh €MHMIIBI U3MEPEHUs (PU3HUSCKUX BEIIMYUH B KPATHBIC
U TOJbHBIE €TUHHIIEL;
— YMEHHE WCIIOJIb30BaTh ITOJIYYCHHBIC 3HAHWUS B IIOBCCJHCBHOW >KM3HH (OBIT, HSKOJIOTHS, OXpaHa
OKpY>KaloIlen cpebl).



B3aumoneiicrBus tea (23 u)

Mexanunyeckoe apuxenue. Tpaekrtopusa. I[lyrs. PaBHo- MepHOe u HepaBHOMEpHOE ABHKEHUE. CKOpPOCTb.
I'pacdvky 3aBUCHMOCTH TYTH W MOAYJSI CKOPOCTH OT BpeMeHH IBrkeHUs. Muepuus. MHEpTHOCTH Tel.
B3anmopeiictBue ten. Macca tena. 3mepenue maccel Tena. [lnotHocTs BemectBa. Cuna. Cuiia TSKECTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. CBsi3b MEXy CHIION TsbKeCTH M Maccod Tena. Cuiia TSKeCTH Ha
apyrux 1aHerax. Junamomerp. CrnokeHHe JABYX ~CWJI, HalpaBiI€HHBIX IO OJHOM  HIPSMOIl.
PaBHopeiicTByromas nByx cwi. Cuna Tperus. @usndeckas mpupojia HebecHbIX Tesl COTHEYHOU CUCTEMBI.

OPOHTAJIBHBIE TABOPATOPHBIE PABOThI

3. V3mepenue Macchl Tella Ha PhIYayKHbIX BECax.

4. N3mepenue oobema Tena.

5. OnpenesneHue IIOTHOCTH TBEPIOTO Tela.

6. I'panyupoBanue NpyXUHBI U U3MEPEHUE CHII TUHAMOMETPOM.
7. I3mepeHue CHIbl TPEHHUS C TIOMOIIBIO AUHAMOMETA.

[IpenmeTHbIMU pe3ysibTaTaMu O0yUEHHS 110 TAHHOH TeMe SIBIISTIOTCS:

— TMOHHUMAaHHUE U CIIOCOOHOCTh OOBSICHATH (PU3NYCCKHUE SIBJICHHS: MEXaHHYCCKOE JIBHIKEHUE, PABHOMEPHOE U
HEPaBHOMEPHOE JBM)KCHUE, MHEPIIUS, BCEMHUPHOE TATOTCHUE;

— YMEHHUE U3MEPATh CKOPOCTh, Maccy, CHIIY, BEC, CHITy TPCHHUS CKOJIBKCHHUS, CUITy TPCHUS KaueHHUsI, 00beM,
IUIOTHOCTH Te- J1a, PABHOJCHCTBYIONIYIO JIBYX CHJI, ACHCTBYIONIMX HAa TEJIO W HANPABICHHBIX B OJHY H B
MIPOTHUBOIOJI0KHBIE CTOPOHBI;

— BIIQJICHUE SKCIICPUMEHTAIBHBIMH  METOJAMH HKCCIICJIOBAaHUS 3aBHUCHMOCTH: TPONICHHOTO MYTH OT
BPEMECHHU, YUIMHCHUS TIPY>KUHBI OT MPHIIOKEHHON CHJIBI, CUJIBI TSDKECTH TEJa OT €ro MacChl, CHIIbI TPCHUS
CKOJIB)KEHUS OT TUTOIIA/IA COPUKOCHOBEHUS TEJI U CHIIBI HOPMAJILHOTO JIaBJICHHS;

— MOHUMAaHHE CMBICIIA OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TATOTEHUS, 3aK0OH ['yKa;

— BJIQJICHUE CITIOCOOAMU BBITIOJIHEHUSI PACUYCTOB MPH HAXOXKJICHUHM: CKOPOCTH (CpeIHEH CKOpPOCTH), MYTH,
BPEMEHH, CHUJBl TSDHKECTH, Beca TeJa, IUIOTHOCTH Tela, o00beMa, MacChl, CHJIBl yIPYTrOCTH,
PAaBHOJEHCTBYIOIIEH ABYX CHJI, HAIIPABJICHHBIX 110 OJHOW MPSMOM;

— YMEHHE HaXOJIUTh CBSI3b MEXAYy (PU3NYECKUMHU BEIMUYMHAMU: CHIJION TSDKECTH M MacCoil Tena, CKOPOCTH CO
BPEMEHEM U ITyTEeM, TUIOTHOCTH TeJIa C €r0 MacCOoi M 00bEMOM, CHUJION TSKECTH U BECOM TeJa;

— YMEHHeE MepeBOIUTh PU3NYECKUE BENUYNHBI U3 HecucTeMHbIX B CU 1 Ha000poT;

— TMOHWUMAaHHWE TPUHIIUTIOB JCWCTBHUS JTWHAMOMETPA, BECOB, BCTPEYAIOIINXCS B MOBCEIHECBHON >KH3HH, H
croco6oB obecrieueHust 0€30MaCHOCTH MPU UX UCIOIB30BAHUU;

— YMEHHE WCIOIb30BaTh IIOJIYYCHHBIC 3HAHWUS B TIOBCEAHCBHOW JKM3HHM (OBIT, DKOJIOTHS, OXpaHa
OKpY>KaroIen Cpebl).

JlaBJjieHue TBepPABIX TeJl, AKUAKOCTeH 1 ra3oB (21 4)

JHaBnenue. JlaBnenne tBepabix Ten. JlaBnenne raza. OObsCHEHHE NTaBJICHUS ra3a Ha OCHOBE MOJIEKYJISIPHO-
KMHETHYeCKuX TmpeacrtaBieHuid. llepemaua paBneHuss ra3zamMu M KUAKOCTAMM. 3akoH [lackams.
Coobmarommecst cocyasl. AtmocepHoe naBieHue. MeToabpl H3MEpPEHHs aTMOCHEpPHOTO JIaBJICHUSI.
bapomerp, MaHoMeTp, MOpPIIHEBON >KMIKOCTHBIM Hacoc. 3aKOH Apxumena. YCJIOBHS TIUIaBaHUs Tel.
BosnyxomaBanue.

O®POHTAJIBHBIE JIABOPATOPHBIE PABOThI
8. OnpeneneHne BBITAIKABAIOIIEH CHIIbI, IENCTBYIOIIEH Ha MOIPYKEHHOE B JKUIAKOCTb TEJO.
9. BeIsicHEHME YCIOBUH TUIaBaHUS Tea B )KUIKOCTH.

[TpenMeTHBIMU pe3yJbTaTaMH OOYUYCHHSI 110 JTAHHOM TeMe SBIISIOTCS:
— TMOHUMAaHUE M CHOCOOHOCTh OOBSICHITH (PU3MYECKUE SBJICHHS: aTMoc(hepHOe NaBICHHE, aBICHHE
JKHUJIKOCTEH, Ta30B W TBEPABIX TEJ, IJIaBAaHUE TEJ, BO3JYXOIUIABAHHUE, PACIIOJIOKECHUE YPOBHS KUIKOCTH B
COOOIIAIONTUXCS COCYNaX, CYIIECTBOBAHWUE BO3AYLIHOW 000J0YKKM 3eMIlt0; CHOCOOBI yMEHBIICHUS U
YBEJTMUCHUS JTaBIICHUS;



— yMEHHE HM3MEpATb: aTMoc(epHOe MaBJIICHHWE, aBJICHHE XUIKOCTH HAa THO W CTEHKH COCyZa, CHUITY
Apxumena;

— BJIQJICHHE DKCIIEPUMEHTAIBLHBIMU METOJaMHU HCCICAOBAHUS 3aBUCUMOCTH: CHJIbI ApxuMena oT oObeMa
BBITECHEHHON TEJIOM BOJIbI, YCJIOBHH IUIaBaHMS TeJa B YKUJIKOCTU OT JACUCTBUS CHJIBI TSDKECTH U CHIIBI
Apxumena;

— TIOHMMaHHWE CMBICIIAa OCHOBHBIX (DM3MUYECKUX 3aKOHOB M YMEHHE NMPHUMEHSATH UX Ha MPAKTHKE: 3aKOH
[Tackans, 3akon Apxumena;

— MOHMMAaHUE MPUHIIMIIOB JIEUCTBUS OapoMeTpa-aHepor1a, MAHOMETPA, MOPIIHEBOTO KUIKOCTHOT'O HAcoca,
THAPABIMYECKOTO Mpecca U Croco0oB obecrieueHrst 0€30MacHOCTH IPH UX UCIIOIb30BaHNH,

— BJIQJICHHUE CIIOCO0AMU BBHITIOJTHEHUS PacyeTOB ISl HAXOXKCHUS: JaBJICHUS, JaBJICHUS KUIKOCTU HA JHO U
CTEHKH COCYy/a, CUJIbI ApXHUMella B COOTBETCTBUU C MOCTABJICHHOMN 3a/laueii Ha OCHOBAaHUHM WCIIOJIb30BaHUS
3aKOHOB (pH3HKH;

— YyMEHHE WHCIOJIb30BaTh TIOJYYCHHBIC 3HAHUS B IIOBCETHEBHOW JKM3HU (DPKOJIOTHS, OBIT, OXpaHa
OKPY>KaIOIEH Cpebl).

Pa6ora u momHoCcTh. JHeprus (13 u)

Mexanuueckas pabora. MomrHocts. [IpocThie MexaHu3Mbl. MOMEHT CUJIBI. Y CJIOBUS PaBHOBECHUS phluara.
«3omotoe npaBuio» MexaHuku. Buasl paBHoBecusa. Koaddunuent noneznoro aeiicrsust (KIII). Dueprus.
[TorenmanpHas u KUHETHYECKAs F3HEpTUs. [IpeBpalenne sHeprum.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI
10. BeisicHeHue ycioBHs paBHOBECHSI pblyara.
11. Onpenenenue KIIJ[ npu noabeme Tesia IO HAKJIOHHOM IMJIOCKOCTH.

[IpenMeTHpIMU pe3ysibTaTaMU O0yUYEHUS O JaHHON TEME SBIISIOTCS:

— TIOHUMaHHME M CHOCOOHOCTh OOBACHATH (PU3MUYECKHE SBJICHUS: paBHOBECHE TeJ, MPEBPAIIEHUE OJHOTO
BHUJIa MEXAHUYECKON YHEPTUH B IPYroi;

— yMEHHEe H3MEpATh: MEXaHWYecKylo paboTy, MOIIHOCTb, IJIeu0 cuibl, MoMmeHT cuibl, KIIJI,
MOTEHIIMATBHYIO M KHHETUYECKYIO SHEPTHIO;

— BJIQJICHHUE SKCIIEPUMEHTAIIBHBIMA METOJaMU UCCIIEI0BAHUS MPU ONPENEIECHUN COOTHOLIEHUS CUII U TIIEY,
JUIsL pAaBHOBECHSI pbluara;

— MOHUMAaHHE CMBICIIa OCHOBHOTO (PHM3UYECKOTO 3aKOHA: 3aKOH COXPAHEHHSI SHEPTUU;

— NOHMMaHUE€ NPUHIUIOB JEHCTBUS pblyara, 0J0Ka, HAKIOHHOM IUIOCKOCTH M CIIOCOOOB oOecnedeHus
0€30IaCHOCTH IIPU UX UCIIOJIb30BaHUH;

— BJIQJICHHE CHOCO0aMU BBIMOJIHEHMS] PacueToB JUIsl HAXOXKICHMS: MEXaHHMYECKOM paboThl, MOIIHOCTH,
YCIIOBHSI paBHOBECHSI CHJI Ha pbiuare, MomeHTa cuiibl, KI1/], kuHeTnueckol u moTeHIManbHON SHEPTHUH;

— YMEHHE HCNOJb30BaTh IIOJIyY€HHbIE 3HAaHWSA B TOBCEAHEBHOW JKHU3HHM (PKOJIOTHsA, OBIT, OXpaHa
OKpY>KaloIlle Cpebl).

Pe3eps (moBTopenue) 3 4

8 ku1acc (70 4, 2 4y B HeeJ110)

TermoBble siBjaeHus (23 1)

TennoBoe naBwxkenue. TemnoBoe paBHoBecwe. Temmnepatypa. BuyTpennss oHeprus. Pabora wu
temonepenada. TemonpoBoaHocTh. KonBeknusa. WM3mydenune. KonumydecTBo TEmmoOTh. Y aeiabHas
TEIJIOEMKOCTh. Pacder KkosiMdecTBa TEMJIOTHI IMPH TEIUIOOOMEHE. 3aKOH COXpPAaHEHHsS W MpPEBpallCHHS
SHEPrUM B MEXAHWYECKUX U TEIUIOBBIX Mporeccax. [InaBieHue u oTBepJeBaHUE KPUCTAIIUYECKHX Tell.
VYnenpHas Teruiota nnasneHusd. Mcnapenne m xonpaeHcanus. Kunenwe. BnaxHocTs Bo3myxa. VYaenbHas
Teriota mnapooOpazoBanusa. OOBSCHEHHWE W3MEHEHHS arperaTHOro COCTOSIHHUS BEIIeCTBA Ha OCHOBE
MOJICKYJISIPHO-KMHETHUECKUX MpecTaBienuil. [[peoOpazoBaHue sHEpruM B TEIJIOBBIX MalllMHaX. J[Burarens
BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ[ TemmoBoro npuraresns. DKOJOTHYECKHE TMPOOIEMBI
WCII0JIb30BAaHHUS TEIUIOBBIX MAIIMH.



OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. CpaBHEHUE KOJIUYECTB TETUIOTHI P CMEUIMBAHUM BOJIbI pa3HOU TEMIIEPATYPHI.
2. 3mepenue yaenbHON TEIIIOEMKOCTH TBEPIOTO Tea.

3. 3MmepeHue BIaXXHOCTH BO3AyXa.

[IpenmeTHBIMU pe3ynbTaTaMHu 00yUEHHS [0 JAaHHOM TeMe SBISIOTCS:

— TIIOHMMaHME U CIIOCOOHOCTb OOBACHATH (PU3MUECKUE SABJICHMS: KOHBEKLUS, H3JIyueHHE,
TETUIONPOBOAHOCTh, M3MEHEHUE BHYTPEHHEW DHEPruM Tela B pe3ysbTaTe TeIulonepenadd M paboTbl
BHEIIHUX CWJI, HcHapeHue (KOHJAEHCallMs) M IUIaBleHue (OTBEpAEBAHME) BEILIECTBA, OXJIAXKAECHUE
KUJKOCTHU IIPU UCIIAPEHUH, KUIIEHUE, BBIIIJICHUE POCHI;

— YMEHHE HU3MEpATh: TEMIIEPAaTypy, KOJMYECTBO TEIUIOTHI, YIENbHYIO TEINIOEMKOCTh BEILECTBA,
YAEIBHYIO TEIIOTY IIIaBJICHUS BEIECTBA, BIAXXHOCTh BO3yXa;

— BJAJEHUE OKCIEPUMEHTAJIbHBIMU METOJIlaMU  HCCJIECIOBaHUA: 3aBUCHUMOCTH OTHOCHUTEIIBHON
BJI&YKHOCTH BO3]1yXa OT JABJICHUS BOJSHOTIO Iapa, COACPKALIErocs B BO3AYXE IIPU TaHHOW TEMIIEPATypE;
JIaBJICHUs HACBIILIEHHOTO BOJSHOTO apa; OIPEIEICHNs YAEIbHOU TEIUIOEMKOCTH BEILIECTBA;

— NOHHMMAHME NPHUHIMIIOB JIEHWCTBUS KOHICHCALMOHHOTO M BOJIOCHOTO THIPOMETPOB, IICUXPOMETPA,
JIBUraTelsl BHYTPEHHEr0 CrOpaHus, MapoBoi TypOUHBI U cl1ocoO0B oOecrieueHHs 6e3- OacHOCTU MPH UX
HCIIOJIb30BAHUY;

— IIOHMMAaHHE CMBICJIa 3aKOHA COXPAHEHHMsI U NPEBPALLCHUS DHEPIHMM B MEXAHWYECKHX W TEIIOBBIX
IpoLeccax U yMEHHE IPUMEHATD €ro Ha IPAaKTHKE;

— OBJIQZICHHE CHOCO0aMH BBIIOJHEHHUS pACUeTOB [UIA HAXOXKICHUS: YACTbHOH TETIOEMKOCTH,
KOJINYECTBA TEIUIOThI, HEOOXOAUMOIro Ul HarpeBaHMs Tela WM BBIIEISEMOTO MM IPH OXJIAXKICHHH,
YACJIBHON TEIUIOTHI CTOPAHMS TOILUIMBA, YAEIbHON TEIUIO ThI IUIABJICHUS, BIAKHOCTH BO31yXa, yIEIbHOU
TEIUIOTHI MapooOpa3oBanus u koHaeHcauu, KI1/[ Tennosoro neurarens;

— YyMEHHE WCIIONb30BaTh TOJTYYECHHBbIC 3HAHUS B TIOBCEJHEBHOW JXU3HU (9KOJIOTHS, OBIT, OXpaHa
OKPY>KaIOILEN CPEbl).

JleKTpUYecKHre sBJIeHHus (29 4)

Onektpuzanus Ten. [[Ba poaa sneKTpuyecKux 3apsaaoB. BzaumoneiictBue 3apsikeHHbIX Tell. [IpoBogHUKH,
JTUAJEKTPUKU U TOIYNPOBOAHUKH. DJIEKTPUYECKOE IoJie. 3aKOH COXPaHEHUs AJIEKTPUUYECKOIro 3apsia.
JlenuMocTh dIeKTpUuYecKkoro 3apsiga. OnekTpoH. CTpoeHuwe aToma. DiekTpuueckui Tok. [leiicTBue
ANEKTPUYECKOTO TIOJIsl Ha dIEKTpruueckue 3apsiabl. McToununku Toka. DnexTpuueckas 1enb. Cuia Toka.
DNEeKTPUYECKOe HampsDKEHUEe. OIJIEKTPUUECKOe COMpoTHBiICHHE. 3akoH Oma Juisi ydacTka IeMu.
[TocnenoBarenbHOEe U MapajuleIbHOE COCTUHEHHE NMPOBOAHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUUYECKOTO
toka. 3akoH Jlxxoyns—IJlenna. Konaencarop. IlpaBuna 6e3omnacHoctu mpu paboTe ¢ a1eKTponpudopamu.

O®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopKa IeKTPUUECKOM LIeNH U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMUHBIX Y4aCTKaX.
5. 3mepeHre HanpsKeHHs Ha Pa3JIMYHbIX Y9aCTKaX 3JIEKTPUYECKOMN LEMH.

6. PerynupoBaHue CHUIIbl TOKA PEOCTATOM.

7. I3mepeHune CopoTUBIIEHUS ITPOBOIHNKA MPH TOMOIIM aMIIEPMETPa U BOJIBTMETPA.
8. MI3mepeHne MOLTHOCTH U PabOTHI TOKA B AJIEKTPUUYECKON JIaMIIe.

[IpenMeTHBIMU pe3ylbTaTaMU O0yUYEHUS 10 JAHHON TeME SBIISIOTCS:

— TIOHUMaHHU€ M CIOCOOHOCTh OOBSACHATH (DU3WUYECKUE SBICHUSA: JJICKTPH3AIUAS TEJ, HarpeBaHHe
MPOBOJHUKOB JJIEKTPUUYECKUM TOKOM, JJIEKTPUUYECKUN TOK B METAJUIAX, JJIEKTPUYECKUE SIBJICHUS C
MO3UIMN CTPOEHHUS aTOMa, ICHUCTBHS JIEKTPUUECKOTO TOKA;

— YMEHHE U3MEPATH: CUILY DJIEKTPUUYECKOTO TOKA, IEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUECKUN 3apsl,
3IIEKTPUYECKOE COMTPOTUBIIEHNUE;

— BJIAJICHUE DKCIIEPUMEHTAJIbHBIMA METOJIaMH HCCIJICIOBAHUS 3aBUCUMOCTHU: CUJIbI TOKA HA Yy4YacTKe
IIEMHA OT JJIEKTPUYECKOTO HAIMPSIKEHUS, DJIEKTPUYECKOTO COMPOTHUBIICHUS IMPOBOJHUKA OT €ro JIJIAHBI,
IUTIONIAAX IONEPEYHOTO CEYEHUS U MaTEpHUaa;



— TNOHMMaHHUE CMBICIIa OCHOBHBIX (PM3MYECKHX 3aKOHOB M YMEHHE NMPHUMEHSTh WX Ha MPAKTHKE: 3aKOH
COXpaHEHHMS IEKTPUUECKOTO 3apsina, 3akoH Oma i yyacTka 1ent, 3akoH /xoyns—Ilenna;

— TOHMMaHHWE TIPUHIUIA JEHCTBUS 3JEKTPOCKOMA, JIICKTPOMETpa, TalbBaHHMUYECKOTO JJIEMEHTa,
aKKyMyJsITopa, (hOHapuKa, peocraTa, KOHAEHCATOpa, JIaMIIbl HaKaJUBaHUS U CIIOCOOOB oOecredeHus
0€301acHOCTH TP UX UCIIOJIb30BAHUH;

— BIIQJICHUE CHoco0aMH BBIMIOJHEHHUS PAcUyeTOB JJIsl HAXOXKICHUS: CHJIBI TOKA, HAMPSDKCHUS,
CONPOTHUBIICHHUS] TpPU TapaLICIbHOM M IOCJIEAOBATEIFHOM COCIUHEHHUH HPOBOJHUKOB, YAEIHHOTO
COIMPOTUBJICHHA HTPOBOJHHKA, pa6OTBI U MOIIHOCTHU DJSJICKTPHUYCCKOI'O TOKa, KOJMYCCTBA TCIJIOTHI,
BBIJICIISIEMOTO0 TPOBOJHUKOM C TOKOM, E€MKOCTH KOHJEHCATopa, paOOThl AIIEKTPUYECKOTO IO
KOH/JICHCATOPa, SHEPTUU KOH/IEHCATOPA;

— YMEHHE HCIIOJb30BaTh IOJyYCHHBIC 3HAHUS B ITOBCEAHEBHON M3HM (9KOJOTHs, OBIT, OXpaHa
OKpY’Karolllel Ccpe/ibl, TEXHUKA 0€3011aCHOCTH).

DJIeKTPOMArHUTHBIE siBJIeHUA (5 4)

OmneIiT OpcTena. MarautHoe nosie. MarHuTHOE 1oJie IpsIMOro TOKa. MarHMTHOE MOJie KaTYIIKUA C TOKOM.
[TocTostHubie MarHuThl. MarHuTHOE TI0J€ TIOCTOSIHHBIX MAarHuTOB. MarHuTtHOoe Toyie 3eMIIH.
B3aumopeiictBue mMarHutoB. J[eiCTBME MAarHUTHOIO MOJsi Ha HPOBOJHUK C TOKOM. ODJEKTPUYECKUH
JBUTATEb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

9. COopka 37EKTPOMArHiTa U UCIIBITAHUE €TO JACHCTBUA.

10. M3yueHwue JIeKTPHUUECKOTO JBUTATENs TIOCTOSTHHOTO TOKA
(Ha mozienm).

[IpeameTHpIME pe3yabTaTaMu 00YUYEHUS 110 TAHHOU TEME SBJISIFOTCS:

— TMOHUMAaHUE U CIOCOOHOCTh OOBSICHATH (M3MUYECKHE SBICHUS: HaMarHMYEHHOCTh JKeie3a M CTalu,
B3aUMOJICVICTBHUE MAarHWTOB, B3aMMOJICHCTBHME MPOBOJHMKA C TOKOM W MAarHUTHOW CTPEJIKH, JEWCTBUE
MAarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM;

— BIJIAJICHUE DKCIEPUMEHTAIBHBIMU METOJAMHU HCCIIEIOBAaHUSA 3aBUCMMOCTH MAarHUTHOTO JEHCTBUS
KaTyILIKH OT CUJIbI TOKA B LIETIH;

— YMEHHE WCIIOIb30BaTh TOJYyUYCHHbIE 3HAHUS B TOBCEAHEBHOW JKWM3HHU (DKOJIOTHS, OBIT, OXpaHa
OKpY>Karolen cpepl, TEXHUKa 0€30MacHOCTH).

CaetoBble siByenus (10 4)

Wctounuku cpera. [IpsmonuneiiHoe pacnpocTpaHeHue cBeTa. Buaumoe nasuxenue csetuil. OTpaxeHue
cBeTa. 3aKOH oTpaxeHus cBera. [lmockoe 3epkano. Ilpenomnenue cBera. 3akOH IMPEIOMIIEHUS CBETA.
JIunsel. @oKycHOE paccTossHUE JUH3BL. OnTudeckas cuiia JUH3bL. M300paxenus, faBaemble TUH30M. ['11a3
Kak onTuyeckas cucrema. Onrudeckue npudopsl.

OPOHTAIJIbBHA JIABOPATOPHAS PABOTA
11. lony4yenue n306paxeHus Mpu MTOMOIIU JTHH3BI.

[IpenMeTHbIMU pe3ysibTaTaMU 00yUYEHUS 110 JaHHON TeMe SBIISIOTCS:

— TIOHUMaHHE M CHOCOOHOCTh OOBACHATH (PpU3MUECKHE SBICHUS: NPSIMOJIMHEWHOE pPacHpOCTpaHEHHE
CBETa, 00pa30BaHME TEHU U MOIYTEHHU, OTPAXKEHUE U ITPETIOMIIEHUE CBETA;

— YMEHHUE U3MEePATh (POKYCHOE PAcCTOSHUE COOMpAIOILEH TMH3bI, ONITHYECKYIO CUITY JINH3BI;

— BIIaJICHUE DJKCIEPUMEHTAJIbHBIMU METOJAMU HCCIIEOBAaHUS 3aBHCHUMOCTH: HM300pa)XeHHUs OT
PacroJIOKEHUS JIaMIIbl Ha Pa3IMUHBIX PACCTOSIHUAX OT JIMH3BI, YIJIa OTPaKEHUs OT yIjla MaJeHus CBeTa
Ha 3epKao;

— IMOHMMaHHUE CMbICTIa OCHOBHBIX (PU3MUYECKUX 3aKOHOB M YMEHHE MPUMEHSATh MX Ha MPAaKTUKE: 3aKOH
OTpa)KECHHUs CBETA,

3aKOH IIPEJIOMJIEHUS CBETA, 3aKOH MPSAMOJIMHENHOIO PaclpoOCTPaHEHUSI CBETA;



— paznuyath (POKyC JMH3bI, MHUMBINA (OKyC U (POKYCHOE pacCTOSHHE JIMH3BI, ONTHYECKYIO CHUIIY JIMH3bI
U ONTHYECKYIO OChb JIMH3bI, COOHMPAIONIYI0 M pPACCEHBAIOIIYIO JIMH3BI, HM300paKCHUs, TaBacMble
cobOuparoiel 1 pacCeMBaIOIICH JTUH30M;

— YyMEHHE HCIOJIb30BaTh TMOJYYE€HHbIE 3HAHUS B TOBCEJHEBHOW JXU3HU (9KOJIOTHS, OBIT, OXpaHa
OKpY>KaroIlen Cpeibl).

Peseps (moBTOpenue) 3 4

9 kaacc (68 4, 3u B He/e110)

3aKkoHbI B3aNMOeCTBHS U ABHKeHHs TeJl (23 4)

MarepuanbHast Touka. Cuctema orcueta. Ilepememenne. CkopocTh NPSMOIMHEHHOTO PaBHOMEPHOIO
nBukeHus. [IpsMonuHeilHOe pPaBHOYCKOPEHHOE JBM)KEHHME: MIHOBEHHAs CKOPOCTb, YCKOPEHHE,
nepemereHre. I'paguku 3aBUCUMOCTH KMHEMAaTHUYECKUX BEIMYMH OT BPEMEHHM IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBMXKEHHH. OTHOCUTEIIBHOCTb MEXAHWYECKOro JABMKEHMs. | eolleHTpuueckas u
reJIMOLEHTpUYecKasl cucTeMbl Mupa. MHepruanbHas cuctema orcyera. 3akoHbl HbroToHa. CBOOOIHOE
nagenue. HesecomocTh. 3akoH BceMupHOro TaroreHus. [MckyccTBeHHble CIyTHUKHM 3emiu.| Mmmynbe.
3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBUYKEHUE.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI
1. UccnenoBanne paBHOYCKOPEHHOTO IBXKCHHS 0€3 Ha4aIbHONH CKOPOCTH.
2. VI3amepenue yckopeHusi CBOOOHOTO MaCHHUS.

[IpenMeTHpIMU pe3ysibTaTaMU O0yUYEHUS 10 JaHHON TEME SBIISIOTCS:

— TIOHUMaHHE M CHOCOOHOCTh ONKCHIBATH W OOBACHATh (PU3MYECKUE SIBICHHS: MOCTYMATEIHLHOE
JIBUKCHHWE, CMEHA JHS M HOYM Ha 3emiie, CBOOOJHOE TaJCHWE TEJ, HEBECOMOCTh, JBIDKCHHE IIO
OKPY’KHOCTH C IMOCTOSIHHOM 10 MOJIYJTIO CKOPOCTHIO;

— 3HAaHHE U CIIOCOOHOCTH JaBaTb onpeneneHI/m/oanaHI/m (1)I/I3I/I'-ICCKI/IX HOHATHI: OTHOCHTEILHOCTDH
JIBUKCHHUSI, TEOLEHTPUYECKAsh M TeIMOIEHTPUYECKas CHCTEMbl MUpPA; [MepBasi KOCMHYECKas CKOPOCTh],
PCAKTUBHOC JBUIKCHUC, (1)I/I3I/I‘-I€CKI/IX MOHeﬂeﬁ: MarcepHrajibHasd TOYKa, CHUCTEMa OTCYUECTA, (1)H3H‘-I€CKI/IX
BEJIMYUH: MEepEMEIeHNE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO TBUKEHHSI, MTHOBEHHAsI CKOPOCTh U
YCKOPEHHE MPU PABHOYCKOPEHHOM MPSIMOJMHENHOM IBH)KEHUHU, CKOPOCTh WU LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHUE MPU PABHOMEPHOM JABMKEHUHU TeJA MO OKPYKHOCTH, UMITYIIBC;

— IIOHUMAHHUE CMBbICIIa OCHOBHBIX (1)I/I31/I‘~I€CKI/IX 3aKOHOB: 3aKOHBI HI)I-OTOHa, 3aKOH BCCMHUPHOTO
TATOTEHUS, 3aKOH COXpPaHEHHUs UMIYJIbCa, 3aKOH COXPAHEHHsI SHEPrUU M YMEHHE MPUMEHSITh UX Ha
IIPAKTUKE;

— yMEHHE MPUBOJAUTH MTPUMEPHI TEXHHUECKUX YCTPONUCTB U KUBBIX OPraHU3MOB, B OCHOBE MEPEeMEIECHHUS
KOTOPBIX JIC)KUT HIPUHIHII PCAKTHBHOT'O ABMXKCHUA, 3HAHUC U YMCHUC 00BSACHSTH YCTPOfICTBO n )IefICTBHe
KOCMHUYECKHX PaKeT-HOCUTEICH;

— yYMEHHUE HM3MEpATh: MIHOBEHHYIO CKOPOCTb M YCKOPEHHME IIPH PAaBHOYCKOPEHHOM HPSIMOJIMHEMHOM
JBUKEHHUH, IEHTPOCTPEMUTENHHOE YCKOPEHHE MTPH PABHOMEPHOM JIBHYKEHUU TI0 OKPYKHOCTH;

— YMCHHC HCIIOJIb30BaTh IIOJYUCHHBIC 3HAHUA B HOBCGHHGBHOI\/'I KNU3HU (6BIT, OKOJIOTHA, OXpaHa
OKpY>KaloIlen cpebl).

Mexann4yeckue Koj1e0aHus M BOJIHBI. 3BYK (12 u)

Konebarenproe newkenue. Konebanms rpy3a Ha mpyxuHe. CBoOomHbie koneOanus. KonebarembHas
cucremMa. MaATHUK. AMIUIMTYJa, TEpUoJ], YacToTa Kosnebanuid. [['apmoHHMueckue KosebaHus].
[IpeBpamenre S>HepruM TpHU KoJeOATETHHOM JBW)KCHHH. 3aTyxaromue KoyeOaHus. BuIHyXIeHHBIC
konebanus. Pezonanc. Pacnpoctpanenue koneOanuii B ynpyrux cpenax. [lonmepednsie U mpojojibHbIE
BOJIHBI. J{1rHa BOJHBI. CBS3b AJTMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPAHEHUS U IEPUOAOM (4acTOTOM).
3BykoBble BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp M TpOMKOCTh 3ByKa. DX0. 3BYKOBOH PpE30HAHC.
[MaTepdepennius 3ByKa)].

OPOHTAJIbHAS IABOPATOPHAS PABOTA
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3. HUccnenoBanne 3aBUCMMOCTH TIEPHOJIa W YAaCTOTHI CBOOOJHBIX KOJICOAHWN MasTHHKA OT JJIMHBI €T0
HUTH.

[IpenmeTHbIMU pe3ynbTaTaMu 00yUEHHS 10 JAaHHOM TeMe SBISIOTCS:

— TIOHMMaHUWE M CIOCOOHOCTh ONKCHIBATE U OOBACHATH (PU3MYECKHE SBICHHSA: KOJIEOaHUS
MaTEeMaTHYECKOT0 M MPYKUHHOTO MasTHUKOB, PE30HAHC (B TOM YHCJIE€ 3BYKOBOI ), MEXaHUYECKUE BOJHHI,
JUTMHA BOJIHBI, OTPaXEHHUE 3BYKa, HXO;

— 3HaHUE M CIOCOOHOCTH JaBaTh ONpeAeieHUs (U3NYECKUX TOHSATHH: CBOOOAHBIE KOJIeOaHHUs,
KosiebaTenbHas CHCTEMa, MAsTHUK, 3aTyXaroIlue KojaeOaHus, BRIHYXKICHHbIE KOIEeOaHus, 3BYK U YCIOBUS
€ro pacrnpocTpaHeHus; GU3NUECKUX BEIUYMH: aMIUTUTY/AA, IEPUOJl U 4acToTa KoJebaHui, coOCcTBeHHAS
4acTO- Ta KOJIeOaTeNbHOM CHCTEMBI, BBICOTA, [TeMOp], TPOMKOCTB 3BYKa, CKOPOCTh 3BYKa; (PH3MUYECKUX
MOJIEeTIeH: [rapMOHUYECKHE KOJeOaHUs |, MAaTeMaTUYECKUH MasSTHUK;

— BIIQJICHUE OSKCIIEPUMEHTAIFHBIME METOJAaMH HCCIIEJOBAaHMS 3aBHCUMOCTH MEpHOAAa M YaCTOTHI
KoJIeOaHWH MasiTHUKA OT JIJTMHBI €0 HUTH.

DJyieKTpOMarHuTHoe noJe (16 4)

OpHOpogHOE M HEOJHOPOJAHOE MarHUTHOE Mosie. HampaBieHwe Toka W HalpaBlIeHUE IJIMHUN €ro
MarautHoro mons. IlpaBuno OypaBumka. OOHapykeHue MarHuTHOro mons. [IpaBuio neBol pyKH.
Nunykuus marHutHOro mosisi. MaruutHeii otok. OmnbiTel Dapajnes. DieKTpoMarHUTHAsT WHIYKITUS.
Hanpasnenue unaykuuonHoro toka. [IpaBuno Jlenna. fBnenue camounnmykiuu. IlepeMeHHBIN TOK.
I'eneparop mepemeHHoro Ttoka. IlpeoOpa3oBaHusi SHeprum B dIIEKTporeHeparopax. TpaHcdopmarop.
[lepenaya >MEeKTPUYECKONW SHEPrUU HaA PACCTOSHUE. DJIEKTPOMArHUTHOE TMOJiE. DJIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTh PAaCTIPOCTPAHCHUS AJIEKTPOMATHUTHBIX BOJIH. BiMsiHUE 3JIEKTPOMAarHUTHBIX U3ITyYeHUM
Ha >kuBbIe opranu3mbl. KonebatenbHblil KoHTYp. [lomyuenue snekTpoMarHuTHBIX Kojaebanuid. [IpuHuuIe!
panguocBsizu u TeneBuneHusd. [arepdepenius ceera.| DnekrpoMarauTHas npupoja cseta. [Ipenomiienue
ceta. [lokazarens npenomnenus. Jucnepcus cBera. Lseta ten. [Cnekrporpad u cnektpockorn.| Tursl
ONTHYECKUX CHeKTpoB. [CrnekTpanbHbiii aHanu3.] [lornomeHne W HCHycKaHUWE CBETa aTOMaMH.
[IpoucxoxaeHue IMHENYaThIX CIIEKTPOB.

OPOHTAJIBHBIE TABOPATOPHBIE PABOTHI
4. VI3ydeHue sBICHUS 3JIEKTPOMAarHUTHON MHIYKITHH.
5. HabGmioneHue CrionHoro ¥ TMHEHYaToro CIeKTPOB UCITYCKaHUSI.

[IpenMeTHBIMU pe3ylbTaTaMU O0yUYEHUS 0 JAaHHON TeMe SBIISIOTCS:

— TIOHUMaHHWE U CIOCOOHOCTh OMHCHIBATH U  OOBICHATH (PU3WUYECKUE  SBICHUS/TIPOIECCHI:
3J€KTPOMArHUTHAsT UHAYKLIHS, CAMOWHIYKLHS, MPEIOMIICHUE CBETa, JUCIEPCHUsl CBETA, MOTJIOIICHUE M
WCITyCKaHHE CBETa aTOMaMH, BOSHUKHOBEHHE JIMHEHYATHIX CIIEKTPOB UCITYCKAHUSI M TTOTJIOIICHUS;

— 3HaHWE W CIOCOOHOCTh JaBaTh OMpEACNCHUs/ONMHCcaHus (PU3UUYECKUX MOHITHI: MAarHUTHOE TMOIe,
JUHAA MarHUTHOW WHIAYKIIMH, OJHOPOJAHOE M HEOJHOPOJAHOEC MArHUTHOE I0JIe, MAarHUTHBIA TOTOK,
MEPEMEHHBIN  JJIEKTPUUECKHII  TOK,  DJIEKTPOMAarHUTHOE  T1OJ€, O3JEKTPOMAarHUTHbIE  BOJIHBI,
JJIEKTPOMArHUTHBIE KOJIeOaHUs, PaAUOCBSI3b, BUIUMBIN CBeT; (U3MUYECKUX BEIUYMH: MarHUTHas
WHIYKIHSI, UHAYKTUBHOCTbD, TIEPHO, YaCTOTA U aMILTUTY/a JIEKTPOMArHUTHBIX KOJIeOaHUH, ToKa3aTenu
MPEIOMJICHHUS CBETA,

— 3HaHue (QOPMYIHPOBOK, MOHUMAHHE CMBICIA U YMEHHE MPUMEHSATh 3aKOH MPETOMIICHUS CBETa H
npaBuiio JIeHIia, KBaHTOBBIX TTOCTYJIaTOB bopa;

— 3HAaHUME HaA3HAYEHHUs, YCTPOMCTBA W  NpPUHIMNA JEUCTBUS  TEXHMUECKUX  YCTPOWCTB:
AJIEKTPOMEXaHMUECKUI WHIYKIIMOHHBIN T€HEPATOp MEPEMEHHOTO TOKa, TpaHchopmaTop, KojieOaTeIbHbIN
KOHTYP, IETEKTOP, CIIEKTPOCKOI, CIIeKTporpad;

— [moHMMaHME CyTH METOAa CIEKTPAIIbHOTO aHAJIM3a U €r0 BO3MOKHOCTEH .

Crtpoenue atoma u aToMHOr0 siipa (11 4)
Pa,Z[I/IoaKTI/IBHOCTB KaK CBUACTCIBLCTBO CJIOKHOI'O CTPOCHUA aTOMOB. AJIL(ba-, 6eTa- U raMMa-u3jayucHUsA.
Omeitel  Pesepdopna. SAnepnas momens aroma. PamnoakTuBHBIE TIPEBpalleHHs AaTOMHBIX sIJIEP.
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CoxpaHeHue 3apsioBOTO U MacCOBOIO YHUCEN NPHU SANEPHBIX PEAKIHAX. DKCIEPUMEHTAIbHBIE METOJBI
uccinenoBanuss 4actul. IIpoToHHO-HENTpOHHas Mojenb sAapa. PU3NYECKHM CMBICI 3apsJ0BOrO H
MmaccoBoro umcen. M3oromnsl. [IpaBuna cMemmenus ans anbda- 1 O0eta-pacnana MpH sIEpHbIX peakLusX.
OHeprus cBsa3M uacTull B sanpe. Jlemenue spep ypana. llemnas peakums. SlnepHas sHeprerTuka.
Okosornyeckue mpodiemMbl paboOThl aTOMHBIX 3iekTpocTtanuuil. Jlosumerpus. Ilepuon momypacnana.
3aKkOH paJMOAaKTUBHOIO pacnaaa. BiusHue paavoOakTHBHBIX W3JyYEHUH HA JKHUBBIE OPraHU3MBI.
Tepmosinepnas peakuus. Mctounukn sHepruu CoaHa U 3B€37.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

6. l3mepenne ecTeCTBEHHOTO PAJHAllMOHHOTO (JOHA TO3UMETPOM.

7. U3ydenue aeneHus siapa aroMa ypana 1o ¢pororpaduu TpeKoB.

8. Ouenka nepuo/a rnoyrypacrajga HaxosIuXcs B BO3AyXe MPOIYyKTOB pacia/ia raza pajoHa.
9. N3yueHue TpeKoB 3apsyKEHHBIX YaCTHUIL TI0 TOTOBBIM (hoTorpadusim.

[IpenMeTHbIMU pe3ybTaTaMU O0YUYESHHS 110 JAHHON TeMe SBIISIOTCS:

— TIOHUMaHHE M CHOCOOHOCTH OIMUCHIBATHh U OOBSICHATH (U3UYECKUE SBICHHS: PATUOAKTHBHOCTD,
MOHHU3UPYIOLINE U3ITYICHHUS;

— 3HaHHE M CIOCOOHOCTH J1aBaTh OMPECIICHUs/ONUCaHNs (PU3NYECKUX TMOHSATHI: PaJu0aKTUBHOCTH,
anbda-, 6era- ¥ raMMa-4acTUIbL, (PU3UISCKUX MOJIEIICH: MO CTPOCHHS aTOMOB,

npennoxenusie J. Tomconom u D. PesepdopmoM; mpOTOHHO-HEUTPOHHAST MOZENIb aTOMHOTO Spa,
MOJIENIb TIpoIlecca JeNIeHHs Aapa aroMa ypaHa; (U3WYECKUX BEJIMYMH: IMOTJIOMICHHAs 033 W3JIy4eHUS,
K03 (HULIMEHT KauecTBa, YKBUBAJICHTHAS /1032, IEPUO/I MTOJIypacaa;

— YMEHHE MPUBOJIUTH IPUMEPHI U OOBSACHATH YCTPOUCTBO M MPUHITHUI JICHCTBUS TEXHUICCKUX YCTPOMCTB
U YCTaHOBOK: cueTuuk ['eifrepa, xamepa BuibcoHa, my3bIppbKOBasi Kamepa, SIEPHBIA peakTop Ha
MEJUICHHBIX HEUTPOHAX;

— YMEHHUE U3MEPSATh: MOIHOCTh J103bl PAJUOAKTUBHOTO U3- JIyYCHHsI OBITOBBIM TO3UMETPOM;

— 3HaHWe (HOPMYJIHPOBOK, TIOHUMAHUE CMBICTIa U YMEHHE MPHUMEHSTh: 3aKOH COXPAHEHHS MacCOBOTO
4Kclia, 3aKOH COXpaHEHUs 3apsia, 3aKOH PaJuOaKTUBHOTO pacma/ia, MPaBUiIo CMEIICHHUS,

— BJAJIEHUE SKCIEPUMEHTAIFHBIMH METOJaMHU HCCIEOBAaHUS B MPOIECCe M3YUEHHsS] 3aBUCHMOCTH
MOIIIHOCTH U3JTy4€HUsl MPOJAYKTOB paciaja paJoHa OT BpEMEHHU;

— MOHUMaHHE CYTH SKCIIEPUMEHTAIFHBIX METOJIOB UCCIICAOBAHMS YaCTHII;

— YyMEHHE HCIOJIb30BaTh IMOJYYE€HHbIE 3HAHUS B TOBCEJIHEBHOW »U3HU (OBIT, DKOJOTHs, OXpaHa
OKpY’KarolIel cpesibl, TEXHUKa O€30MacHOCTH U JIp.

MMOHMUMAaHUE CYTH YKCIIEPUMEHTAIbHBIX METOJOB UCCIIEIOBAaHUS YaCTHII;

Crtpoenue u 3Bosawonus Beesennoi (5 u)

CocraB, crpoenne u mnpoucxoxjaeHue ConHeyHoil cuctembl. I[lmanetsl u manble Tena ConHedyHOU
cuctembl. CTpoenue, uznydenue u sostonust Conaia u 38e31. CTpoeHue 1 3Bosonus BeeneHHoil.

[IpenqmeTHBIMU pe3yibTaTaMu OOYUEHHS 110 TAHHOH TeMe SIBIISIOTCS:

— TIpeJCTaBJICHUE O COCTaBe, CTPOCHUH, IPOUCXOXKICHUU U Bo3pacTe COTHEUHOM CUCTEMBI;

— yMEHHE NMPUMEHSTh PU3NUECKUE 3aKOHBI [T O0OBSICHEHUS IBHKEHUS TutaHeT COTHEYHON CHCTEMBI;

— 3HaTh, YTO CYLIECTBEHHBIMU MapaMeTpaMH, OTIMYAIOIIMMU 3BE3/bI OT IJIAHET, ABJSAIOTCS UX MAcChl U
WCTOYHHUKH YHEPTUH (TEPMOSIIEPHBIC PEaKIINY B HEPAX 3BE31 U PAJHMOAKTHBHBIE B HEApaX IUIAHET);

— CpaBHUBaTh (hpU3MYECKHE U OpOUTAIbHBIC MApPAMETPhI TUIAHET 3€MHOM I'PYIIIBI ¢ COOTBETCTBYIOIIMMU
napaMeTpamMu IUTAHET-TUTaHTOB U HAXOJUTh B HUX O0IIee U Pa3InIHOE;

— 00BsacHATH cyTh 3¢ dekra X. [lomnepa; hpopMyarpoBaTh U 00BICHATH CyTh 3aKOHa . Xa00ua, 3HaTh,
YTO 3TOT 3aKOH SIBWICS SKCIIEPUMEHTAIbHBIM MOATBEPKACHUEM MOJENIHM HecTalMOHapHOH BceneHHO,
OTKpbITOH A. A. @puiMaHOM.

Pe3epBHoe Bpemsi 1 4
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IV. TEMATHYECKOE ILTAHUPOBAHHWE C OIPEJIEJEHUEM OCHOBHBIX BUIOB YUYEBHOM JIEATEJIbHOCTH
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1. | Brenenue OOBACHATH, ONUCHIBATL (PU3MUECKUE SBICHUS, OTINYATh PU3MIECKHUE SBICHUS OT XAMUYECKHUX; TIPOBOIUTE HAOIIOICHUS
(GU3MUECKUX SBJICHUH, AHAJIM3MPOBATL M KIACCU(DUIMPOBATH UX, PAa3IA4aTh METOAbI H3YYEeHHS (HU3UKH, M3MEPSTH
PACCTOSIHUS, MPOMEKYTKH BPEMEHH, TEMIIEPATYPY, ONPENENSTh LEHY IEJEHHS INKANBl M3 MEPUTENLHOTO [MIMHIPA;
4/4 1/1 | ompexenste 00BbEM JKUIKOCTH C MOMOIIBIO U3MEPUTEILHOTO [IMIMHIPA; TIEPEBOIUTEL 3HAYCHHUS (PU3MUECKUX BEIMYUH B
CH, onpenensTs MOrpemHOCTh H3MEPEHHS, 3alUCHIBATE PE3YIbTAT U3MEPEHHS C YUETOM MOTPEIIHOCTH, aHAIM3HUPOBATEH
pe3yNbTaThl 110 ONPENEICHUI0 IEHBl JEJCHUsS H3MEPUTENBHOr0 Npubopa, JAenarth BHIBOIBL, paboTarth B TPYIIIE,
OMPENENAT, MECTO (UMK KaK HAYKH, JEIaTh BBIBOJbI O PA3BUTHU (U3MUECKOM HAYKH U €€ JOCTUIKEHUSX; COCTABIATH
IUIAH IPE3EHTAIUY
2. | lepBoHayanbHBIE OOBSCHATH OMBITH, TOATBEPKAAIONINE MOJEKYISPHOE CTPOSHHE BEIIECTBA, OPOYHOBCKOE JBUKEHHE, OOBICHATH:
CBEJICHHS O OCHOBHBIE CBOHCTBA MONEKY, (usnuecKue ABICHUS HA OCHOBE 3HAHHH O CTPOCHHH BEIICCTBA, NPEJICTABIIATE PE3YIILTATHI
U3MEPEHHH B BUJE TAaOIMIL; BBINONHATH HCCIENOBATENBCKUIM SKCIEPHUMEHT 110 OMPEIEIECHHUI0 Pa3MEPOB MAIBIX Tell,
CTPOCHHUH BEIIECTBA 6/6 1/1 _
JIeNaTh BBIBOJBI;, paboTaTh B TPYIIIE, AHATIU3MPOBATH PE3YJILTATHl OIBITOB M0 JBIKEHUIO MOJNEKYd U auddysuu,
IPOBOUTEL DKCIIEPUMEHT MO OOHAPYKEHUIO IEHCTBHS CHJI MOJIEKYJISPHOTO TPUTSIKEHHS W OTTAIKMBAHUS, JEJIaTh
BBIBOJIBI, IPUBOJIUTL MPUMEPHI PAKTHIECKOTO MCTIOJI30BAHMS CBONCTB BEIIECTB B PA3IMYHbIX aTPETATHBIX COCTOSHUSIX.
3. | B3aumoeiicTBre OnpenensTs TPAacKTOPUIO IBWKEHUs TENa; IMEPEBOAUTH OCHOBHYIO EIMHHIYY IYyTH B KM, MM, CM, IIM; pa3jH4arh
Tell PaBHOMEPHOE ¥ HEPABHO- MEPHOE [BWKEHHWE; [OKA3bIBATh OTHOCHUTEILHOCTH IBWDKEHUS TeJla;, HCIOIb30BaTh
MEXIIPEMETHEIE CBSI3H (DM3UKH, Teorpa(uM, MaTEMaTHKH; IPOBOAWTH JKCIEPHUMEHT IO H3YYEHHIO MEXaHHYECKOTO
IBYDKEHUS, CPABHUBATE OTIBITHBIE JAHHBIE, I€IATh BEIBOBI, PACCUMTHIBATE CKOPOCTH TEJA PH PABHOMEPHOM M CPETHIOKO
CKOPOCTB IIPH HE- PABHOMEPHOM JIBMKEHWH; BHIPAKATH CKOPOCTH B KM/4, M/C; IPHBOIATH IIPUMEDPHI IPOSIBIICHAS SIBJICHHS
UHEPIUH B OBITY; OOBICHSTH ABJICHUE MHEPIUH, IPUBOIUTH TIPUMEPBI B3aUMOJIEHCTBHS TEll, TIPUBOIAIIETO K H3MEHEHHIO
23/23 2/2 5/5 | ux ckopoctu, B3emmBarh Teno Ha yu4eOHBIX BECAMH C MX MOMOIIBIO ONPEENSThH MAacCy Tea, ONPEAENATh TIOTHOCT

BelecTBa, Vcronap30BaTh 3HAHUS U3 Kypca MAaTEeMAaTHKHU W (PU3HWKH MIPH pacyeTe MacChl Teja, ero INIOTHOCTH WK 00beMa;
rpaduveckd, B MacImTabe M300paXkaTh CHIIy U TOYKY €€ IPUIIOKEHUsS, MPUBOJIUTH MPUMEPHI MPOSBICHUS TATOTCHUS B
OKpPYKAaIOIIeM MHUpPE; HAaXOIHWTh TOYKY IPHIIOKEHHUS W yKa3bIBaTh HAINPABIICHHE CHJIBI TSHKECTH, padOTaTh ¢ TEKCTOM
y4ueOHUKa, CHCTEMATH3UPOBaTh U 0000IaTh CBEJICHUS O SIBJICHUHU TATOTEHUS U JeNIaTh BBIBOJBI, rpadUuecku n300pakaTh
CHJIBI YIPYTOCTH, BE€Ca U TPEHUS, MOKA3bIBaTh TOUKY MPWJIOKEHHUS W HAIMpPABIEHUE WX JCHCTBUS; OOBSCHATH MPUIHHBI
BO3HHMKHOBEHHs, TPAIYHUPOBATh MPYKUHY JUHAMOMETPA, PACCUMTHIBATH PABHOJCHUCTBYIONIYIO JBYX CHJI, OOBSCHSTH




BJIMSIHUEC CUJIbI TPCHUA B 6I>ITy " TCXHUKE, IPUMCHATH 3HAHUSA K PCHICHUIO 3a/1a4

JlaBiieHne TBEPIbIX
TeJ, JKUJIKOCTEH U
ra3oB

21/21

2/2

212

BbrumcnaTh AaBieHUe 10 M3BECTHBIM Macce M 00beMy; MEepeBOAUTh OCHOBHbIE eqUHUIBI AaBieHus B Klla, rlla; Mna,
MPOBOJIUTD UCCIIEI0BATENBCKUI SKCIIEPUMEHT I10 ONPEEIICHUIO 3aBUCHMOCTH JaBJICHUS OT JEHCTBYIOIIEH CHIIBI U J€1aTh
BBIBOJIBI, OTJIMYATH T'a3bl [0 UX CBOMCTBAM OT TBEPJBIX TEJ U KHUJIKOCTEH; OOBACHATH JIaBJICHHE ra3a Ha CTEHKH COCYy/a Ha
OCHOBE TEOPHH CTPOCHHUS BEIECTBA; OOBSICHATH NPUYMHY IEpelayd TaBJICHUS JKUJIKOCTHIO MJIM T'a30M BO BCE CTOPOHBI
OJJMHAKOBO, pabOTaTh C TEKCTOM y4eOHHKA; COCTABIATH IUIaH IPOBEICHHS OIBITOB, PEIIaTh 3aladyd HA PacyeT JaBICHHS
JKUAKOCTH Ha IHO U CTEHKH COCYZA, NPUBOAUTH IPHMEPHI COOOIIAIOLIUXCS COCYHOB B OBITY, IIPOBOTHUTH OIBITHI II0
0oOHapyXeHHI0 aTMOC(HEpHOTO IaBICHHUSA, M3MCHEHUIO aTMOC(EpPHOTO MaBIICHHUS C BBICOTOHW, M3MEPSTh aTMOC(EpHOE
JaBJIeHHE C IIOMOLIBI0 OapoMeTpa-aHepoHzaa, JABJICHHE C MOMOINBI0 MaHOMETpa, NPHBOJUTH IIPHMEPHI IPHUMEHEHUS
MOPIIHEBOTO JKUIKOCTHOTO HAcOCa M THAPABINYECKOTO Npecca, PaCCYUTHIBATh CHIIy ApXHMela; yKa3blBaTh NPHYHMHBI, OT
KOTOPBIX 3aBHCHT CHJIa ApXMMeJa, ONPEAeNATh BHITAIKHBAIOLIYIO CHITY, OOBSCHATH NPUYMHBI IUIABAHHS TEJ, YCIOBHS
TJIaBaHUs CyaoOB, IPUMCHATH 3HAHUA U3 KypCa MAaTCMAaTUKH, reorpaq)ym Ipu pCIICHUM 3aJ1a4

Pabora 1 MoImHOCTH
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Bhruncnars MexaHHdecKyio paboTy, ONpeieNsiTh YCIOBHUS, HEOOXOAMMBIE Ul COBEpIICHHS MEXaHWYeCKOW paboThl,
BBIUUCIIATH MOIIHOCTh 10 M3BECTHOH paboTe, aHAIU3UPOBATh MOIUIHOCTH PAa3INYHBIX NPUOOPOB, IPOBOIUTH
HCCJICIOBAaHUsI MOIIHOCTH TEXHUYECKUX YCTPOMCTB, H€laTb BBbIBOJbI, NPUMEHATH YCIOBUS DPABHOBECUSA phluara B
IIPAKTUYECKUX LENAX, IPUBOJUTH NPUMEPHI, WUIIOCTPUPYIOIIME, KAK MOMEHT CHJIBI XapaKTepU3yeT NEHCTBUE CHUIIBL,
3aBUCAIIEE M OT MOIYJSA CHIBl, U OT €€ Iuleda, IPOBEPSITh HA OIBITE IMPABUIO MOMEHTOB; IIPUBOIUTH IHIPUMEPHI
NPUMEHEHNSI He- TOABM)KHOTO M TIOJBIDKHOTO OJIOKOB Ha IPAKTHKE; HAXOJUTh IEHTP TSDKECTH IIOCKOTO Tea;
YCTaHaBIIMBaTh BUJ PABHOBECHS 110 U3MEHEHUIO MOJI0XKEHUS LIEHTPA TSHKECTHU Tella; ONBITHBIM IIyTEM YCTAHABIUBATH, YTO
nose3Hast paboTa, BBITIOJIHEHHAS € [I0- MOIIBIO IPOCTOTO MEXaHMW3Ma, MEHbIIE MOTHOW; aHamm3upoBats KITJ| pasmuaHbix
MEXaHN3MOB; paboTaTh B IpyIe, NMPUBOJUTH NPUMEPHI Tel, 00IaaloOMNX MOTEHIMAIEHON, KHHETHUECKOH >HEprueH;
MPHUBOAUTH NPUMEPBI: MPEBPALIECHUS SJHEPTHUH U3 OJHOTO BUJA B APYroi

IToBTOpEeHUE
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TenoBsle SBICHUS
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Pa3znnyars TeruloBele SBICHMS, IPUBOIAUTH IIPUMEPHl IPEBPALICHUs] SHEPIMU IPU IMOABEME Tela, IIPU €ro INaJeHuw,
MEePEeYHCIIATh CHOCOOBI W3MEHEHHs BHYTPEHHEH SHEPTHH; NMPOBOAWTEH OIBITHI 10 M3MEHEHHIO BHYTPEHHEW HSHEPTHUH,
OOBSICHATH TEIJIOBBIE SIBIICHUSI HAa OCHOBE MOJICKYJSIPHO-KMHETHYECKOH TEOpWH; TPOBOIWTH HCCIIEI0BATEIbCKHUNA
OKCIIEPUMEHT II0 TEIUIONPOBOAHOCTH PA3JIMYHBIX BELICCTB U JEJaTh BBIBOJBI, AHAIU3UPOBATH, KAK HA IIPAKTUKE
YUUTBHIBAIOTCS pa3jIMuHbIe BBl TEIUIONEpeIadl; CpaBHUBATh BUJBI TEIUIONEpenadn, paboTaTh ¢ TEKCTOM YydeOHHKa,
OOBACHATH (M3MUYECKUH CMBICH YJENbHOM TEIJIOEMKOCTH BEIECTBA; IPHBOJIUTH NPUMEPH! NMPHUMEHEHUs Ha IPaKTHKE
3HaHMH O PA3INYHON TEIJIOEMKOCTH BEIECTB, PACCUUTHIBATH KOJMUYECTBO TEIUIOTHI, HEOOXOUMOE [UIsl HarpeBaHus Tena
WIN BBIJENSIEMOE MM TIPH OXJIQKAEHUH, OOBSICHATH IOJyYEHHBIE PE3YJIBTAThl, INPEACTaBIATh MX B BHUJIE TaOJMIL
OTIPEIETATh SKCIEPUMEHTAIBLHO YJENbHYIO TEIUIOEMKOCTb BEIECTBA M CPaBHMBATh €€ C TAOJMYHBIM 3HAUYCHHEM;
OOBSICHATH (PU3MYECKUH CMBICT YAETbHON TEIIOTHI CTOpaHWsA TOIUIMBA W PACCUUTHIBATH €€; NMPUBOJUTH IPUMEPHI
9KOJIOTMYECKU YMCTOIO TOILIMBA, IPUMEPHI, NOATBEPKIAIOLIME 3aKOH COXPAHEHUSI MEXAaHUUYECKON 3HEPIUM; NPUMEHSATh




3HaHMS K PEIICHHWIO 3a/1a4, OTJMYATh arperaTtHble COCTOSHMS BEIIECTBA M OOBSCHATH OCOOEHHOCTH MOJIEKYJISPHOTO
CTPOEGHUS Ta30B, JKUIKOCTEH! W TBEpHABIX TeJ; PAacCUUTHIBATh KOJIWYECTBO TEIUIOTH, BBLAEISAIOIIErOCS MpH
KPHUCTAJUTU3aLUH, MOJIy4aTh HEOOXOIMMBbIC JaHHbIE M3 TaONHUI; OOBACHATH NMOHW)KEHHE TEMIIEpaTypbl *KUAKOCTH HPHU
WCTIApEHHH; PACCUUTHIBATH KOJMYECTBO TEILIOTHI, HEOOXOAMMOE /sl MPEeBpallieHUs] B Map KUAKOCTU JIOOOH Macchl;
paccUnTHIBaTh KOJMYECTBO TEILIOTHI, MOJy4YeHHOE (OTAAHHOE) TEJIOM, YACIBHYIO TEIJIOTY IapooOpa3oBaHMs, U3MEPSTh
BJI2&XKHOCTh BO3JyXa; paboTaTh B IpymIe, OOBACHATh MPUHIMI paboThl U ycTpoicTBo JIBC; 00BACHATH yCTpOICTBO U
MIPHUHINI PaboTH MapoBoi TypOHHEI, cpaBHUBaTh KI1J] pa3nigHBIX MaIlMH M MEXaHU3MOB

DJIEKTpUYECKUE
SIBJICHUS
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BeicTynaTh ¢ IOKJIAIOM HIN CIYLIAaTh JOKJIAAbl, OOBSCHATH B3AaUMOACHCTBHE 3apsDKEHHBIX TNl M CYLIECTBOBAHHE IBYX
POJIOB ANMEKTPUUIECKUX 3apAa0B, 00HAPYKUBATH HAIICKTPU30BAaHHBIE TEIIA, JCKTPUUECKOE TT0JIe; 0OBACHATE onbIT Modde
- MmmkeHa; 00bICHATh 00pa30BaHUE IIOJIOKUTENBHBIX M OTPHLATEIBHBIX HOHOB; IPUMEHATh MEKIIPEAMETHBIC CBSI3H
XUMHU B QU3HUKA U1 OOBSICHEHHS CTPOCHHS aToMa; OOBSCHSATH JICKTPH3AIMIO TEJ IPH CONPUKOCHOBEHUH; HA OCHOBE
3HaHUHA CTPOCHUs aTtoMa OOBICHATH CYLIECTBOBAaHHE IPOBOJHHKOB, MOJYIPOBOJHHKOB M JHAJICKTPUKOB; HMPHUBOIUTH
NpUMepBl MPUMEHEHHs IPOBOAHHUKOB, ITOJYIPOBOAHMKOB W IHAJICKTPUKOB B TEXHHUKE, NPAKTHYECKOTO HPUMCHCHHS
HOJIyIIPOBOJHUKOBOTO JIHMOMA; COOMpATh 3JIEKTPHUYECKYIO Iellb; OOBACHATH OCOOCHHOCTH 3IEKTPHYECKOr0 TOKa B
METaJl1aX, Ha3Ha4YCHHUC HCTOYHHKA TOKa B SHCKT'pI/I‘IeCKOﬁ nenuv, MpUBOAUTH MPUMEPBI XUMHYCCKOIO M TEIIJIOBOTO
HeﬁCTBHH QJICKTPHUUYCCKOTO TOKa M HMX HMCHOJB30BaHUSA B TEXHHUKC, OOBACHITH TCIJIOBOC, XUMHYCCKOC W MarHMTHOC
JICWCTBHSI TOKA; PAcCUMTHIBATH 1O (OpMyJe CHIYy TOKA; BBIpaKaTh CHJIY TOKa B Pa3IMYHBIX €IUHUIIAX, BKIIOYATh
AMIICPMETP B LECIIb, ONPEACIATh HEHY ACICHUA aMIIEpMETpa U raJibBaHOMETpa, NPEACTABJIATE PE3YyJIbTAThI 1/13MepeH1/1171 B
BUJie TaOJIUL;, MPUBOJAMTH NPHUMEpPHI MPUMEHEHHs MOCIIEI0BATENHLHOTO, MapajlleIb-HOr0O M CMELIAHHOTO COCIUHEHUH
NPOBOJIHUKOB, NPHUMEHATh 3HAHUS K PEIICHUIO 3aJa4, PACCUHTHIBATH PabOTy M MOIIHOCTH IJICKTPHYESCKOTO TOKa,
BBIp@XaTh paboTy TOKa B KBTed; n3MepATh MOIIHOCTh M pabOTy TOKa B JIaMIIe, UCIIOJIB3YsS aMIIEPMETp, BOJIBT- METP,
4achl; OOBSACHATH HArpPEeBaHUE IPOBOJHMKOB C TOKOM C IMO3MIMH MOJICKYJSIPHOTO CTPOCHHS BEIIECTBA; PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI, BBIAEIAEMOE IMPOBOJHHKOM C TOKOM IO 3akoHy Jlxoyns-JleHua, OOBSICHATH Ha3HAYCHUS
KOHJ/ICHCATOPOB B TEXHMKE;, NMPUMEHATh 3HAHMSA K DEIICHHIO 3a/1a4, PacCUUTBHIBATH JJIEKTPOSMKOCTh KOHIEHCATopa,
paboTy, KOTOPYIO COBEpIIAeT MEKTPUIECKOE MOJIe KOHJIEHCATOpa, SJHEPTUIO KOHICHCATOPa

DNeKTpOMarHuTHBIE
SIBIICHUS
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BBISBIATE CBA3b MEXIY 3JIEKTPUUYECKMM TOKOM U MAarHUTHBIM IIOJIEM, IPUBOJUTH IPUMEPbl MArHUTHBIX SIBJICHUM,
Ha3bIBaTh CIOCOOBI YCHUJIGHHS MArHUTHOTO JEHCTBHA KATyIIKH C TOKOM; IPHBOIUTH MPHUMEpPHI HCIIOIB30BAHUS
3JIEKTPOMArHUTOB B TEXHUKE U OBITY; pab0TaTh B IPpyMIe, OOBICHATh BOSHUKHOBEHNE MAarHUTHBIX Oyph, HAMarHUYNBaHHE
’Kejesza; NPUMEHSTh 3HAHHWS K PEUICHUIO 3a/ad, OOBACHATh NPHHIUI JEHCTBHS DIIEKTPOABHIaTellss M 00JacTH ero
[IPUMEHEHHUS; IEPEUUCIIATh IPEUMYIIECTBA MIEKTPOJABUraTeNIeH 110 CPABHEHUIO C TEILIOBBIMHU JBUTaTENIIMU, ONPEACIIATh
OCHOBHBIE JIETATIN 3JIEKTPUUECKOTO JIBUTATEINS MOCTOSHHOTO TOKa; paboTaTh B TPYIINE, MOTydaTh KapTUHBI MarHUTHOTO
T0JIs TIOJIOCOBOT'O 1 JIyrooOpa3HOro MarHUTOB; MPUMEHSITh 3HAHMS K PELICHUIO 3a7a4

CBETOBbBIE ABJICHUS

10/10

1/1
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OOBsicHATD 00pa3oBaHHE TEHH W TIOJIYTEHH; INPOBOAWTH HCCIIENOBATEIbCKUN SKCHEPUMEHT IO IOJIYYEHHIO TeHH M
MOJYTE€HH, HaXOANUTH [losipHyIo 3Be31y B co3Be3anu bombiroit MenBeuibl; HCTIONB3Ys MOJBHXKHYIO KapTy 3BE3HOTO
Heba, ONpeNeNATh MOJ0KEHHE TUIAHET, IPOBOJUTH HCCIIEA0BATENECKUH SKCIIEPUMEHT M0 W3YyYEHUIO 3aBHCHMOCTH yIiia
OTpaXXEHUsI CBEeTa OT yrua majeHus. [IpUMeHSTh 3aKOH OTPaXEHHsl CBETa IIPU IOCTPOCHUH N300pAXKEHUSI B IUIOCKOM
3epKaje; CTPOWUTh M300paKeHWE TOYKHM B IUIOCKOM 3epkaie, paboTraTb ¢ TEKCTOM Y4ueOHHKa; IPOBOJHUTH
MCCIIEIOBATEIbCKUI IKCIIEPUMEHT I10 NMPEJOMIICHHIO CBETA NPH Iepexojie Jiyda U3 BO3JIyXa B BOAY, JAENaTh BBIBOJBI,
pasnuyaTth JIMH3EI 110 BHENTHEMY BHUY; CTPOUTH M300pakeHHs, NaBaeMble JIMH30M (paccemBaroliei, coOuparomei) ais
cinydaeB: F> f; 2F< f; F< f <2F; paznmuaTe MHUMOE U AEHCTBUTEIHHOE N300paXKECHNUS, M3MEPATH (POKYCHOE PACCTOSHHUE
ONTHYECKYIO CWJIy JIMH3bl; IPUMEHSITh 3HAHWSI K PELICHHUIO 3a/lad Ha MOCTPOSHHE M300pa)KEeHHM, /1aBaeMbIX IJIOCKHM




3epKaJIOM U JIHH30M, OOBSICHATH BOCIPUSITHE H300paKEHHUS II1a30M YEIOBEKa; MPHUMEHSATh MEKIIPEIMETHBIC CBA3U QU3HKU
U GHONOTHH A7 OOBSCHEHHUS BOCTIPUATHS U300pakeHus1. [[pUMEHATh 3HAHUS K PEIICHHUIO 3a/1a4, CTPOUTh H300pakeHUE B
¢doroanmapare
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HaGmonats 1 onmchIBaTh NPSMOJIMHEHHOE U PABHOMEPHOE JIBIDKCHHE TEJICKKU C KallelIbHUIEH, 3aITHUChIBATh (DOPMYJIBL:
JUTSL HAXOXKICHUS MPOEKIUH W MOJYJIsl BEKTOpA IEPEMEIICHUS Tea, U1 BBIYHCICHUA KOOPIUHATHI ABIKYIIETOCS Tela B
mo00# 3aJaHHBIE MOMEHT BPEMEHH, OOBSCHATh (M3MUYSCKUII CMBICH IOHSATHI: MTHOBEHHAs CKOpPOCTB, YCKOpPEHHE;
MPUBOAUTH IPUMEPHl PAaBHOYCKOPEHHOTO JIBM)KEHUS; pELIaTh pacueTHble M KadeCTBEHHBIC 3aJayd C IPUMEHEHHEM
yKa3aHHBIX (Op- My, BBIUUCISATH MOJAYJb BEKTOpa MEPEeMELICHHs], COBEPILIEHHOTO MPSIMOJIMHEHHO M PaBHOYCKOPEHHO
JBIDKYIIUMCS TEJIOM 3a N-F0 CEKyHIYy OT Hauajia JBIXKCHUS, 10 MOJYJIO IEepEeMEIleHHs, COBEpPIICHHOro MM 3a k-fo
CeKYH]ly, IPEACTABIATh PE3yJbTaThl M3MEPEHUH M BBIYMCICHUH B BHJE TAaONUIl M rpaMKoB; MO IpaduKy ONpPEAEsTh
CKOpPOCTh, YCKOPEHHE B 3a- TaHHBIIf MOMEHT BpeMeHH; paboTaTh B TpyIe, HabI0AaTh U OIMMCHIBATH ABMKCHUE MasiTHUKA
B JIByX CHCTEMax OTcYeTa, OAHA M3 KOTOPHIX CBS3aHAa C 3E€MJICH, a Apyras C JICHTOW, ABMXKYIIEWCS pPaBHOMEPHO
OTHOCHTEJIPHO 3€MJIM; HAOJI0OAaTh TPOSBICHWE WHEPLIUH; INPHBOAWUTH IPHUMEPHI MPOSBICHUS HHEPLUH; pelaTh
KaueCTBEHHbIC 33/1a4M HA NPHMEHEHHE IIepBOro 3akoHa HploToHa, 3amuchiBaTh BTOpPOH 3akoH HploTOHa B BEKTOpPHOU
(opme, B IPOEKIMAX HA OCh; PELIATh pacyeTHbIC M KaUECTBCHHBIC 33/1a4d Ha NMPUMEHEHHE TOTO 3aKOHA. 3aliChIBATh
TpeTui 3akoH HploTOHa B BHAE (OpMyIbl; penraTth pacyeTHbIC M Ka4eCTBEHHBIC 3aJaudl HA IPHMEHEHHE 3TOTO 3aKOHa,
HaOII0aTh NaJIeHNe OJHHUX M TeX )K€ Tell B BO3JYXE U B pa3peXKeHHOM IPOCTPAHCTBE; JIeJIaTh BBIBOZ O JBIKCHHUH TEJ C
OJIMHAKOBBIM YCKOPEHHEM IIpH JACHCTBUM Ha HHUX TOJBKO CHIIbI TshKecTH. HaOmronath ONBITHI, CBHAETENLCTBYIOLIME O
COCTOSIHUM HEBECOMOCTH TeJ; CHeNaTh BBIBOJX 00 YCIIOBHAX, MIPH KOTOPBIX TeJla HAXOIATCA B COCTOSTHUM HEBECOMOCTH;
HU3MEpPATh YCKOpPEHHE CBOOOMHOTO MaaeHHs; paboTaTh B Tpymie. 3aluchIBaTh 3aKOH BCEMHPHOTO TATOTEHHS B BHE
MaTeMaTHYeCKOr0 YpaBHEHHSI, U3 3aKOHA BCEMUPHOT'O TATOTEHUs BHIBOAUTH popmyny g = GM3/(r2), Ha3bIBaTh yCIOBHS,
IpU KOTOPBIX TeJla MABIKYTCS NPSAMOJIMHEHHO WM KPUBOJMHEWHO; BBIYMCIATHE MOIYJIh IIEHTPOCTPEMHTEIBHOTO
YCKOPEHHMs, CIyIaTh OTY4ET O pe3yiabTaTax BBIIOIHEHUS 3aJaHUA-TIPOCKTa «DKCIHEPUMEHTANIbHOE IOATBEPKACHUE
CIPaBEUIMBOCTH YCIIOBHSI KPUBOJIMHEHHOTO JIBIDKCHHUS TEN»; aBaTh ONpEIeNICHNEe MMITyJIbCa Tela, 3HATh €ro eIUHHUILY;
OOBSACHSTH, KaKas CHCTEMa Tell Ha3bIBAETCS 3aMKHYTOH, MPUBOJIUTH NPUMEPHI 3aMKHYTOW CHCTEMBI; 3aIICHIBATh 3aKOH
COXpaHEHMs MMITYJIbCa, PEIaTh pacyeTHbIE M KaUeCTBEHHbIE 331a4y Ha NPUMEHEHHE 3aKOHA COXPAaHEHHUS SHEPTUH

Mexanuueckne
KOJIeOaHUS Y BOJIHBI.
3ByK
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NPUBOANTH TPHMEpPHI KOJIEOAHMH; ONMUCHIBATH AMHAMUKY CBOOOJHBIX KoJ€OaHWH NPYKHHHOTO M MaTeMaTH4ecKOro
MasiTHUKOB, M3MEPATH KECTKOCTb NPYXHMHBI MM PE3MHOBOrO IHYpA, 3allMCHIBATh (OPMYITy B3aMMOCBS3HM IepHOAa U
Y4acTOTHl KOJIEOAHMIA; MPOBOANTH SKCHEPUMEHTAIBHOE HCCIIEAOBAaHUE 3aBHCHUMOCTH ITI€pHOJia KOJIEeOaHUH MpPY>KUHHOI'O
MasTHHKAa oT m ¥ k. IIpoBomuTh MccienoBaHusl 3aBUCUMOCTH NEepHosa (YacTOThl) KoyieOaHUH MasTHHKA OT JJIMHBI €ro
HUTH; TPEJICTABIATh PE3YIbTAaThl U3MEPEHUI M BBIUHCICHUN B BHJE TAOMHUI], paboTaTh B TPyIIe; OOBSICHATh NPUINHY
3aTyXaHus CBOOOIHBIX KOJIeOaHWH; HA3bIBATh YCIOBHE CYIIECTBOBAHHS He3aTyXarommux kosebanuil. OOBICHATE, B 4eM
3aKJIFOYAETCsl ABJICHHE PE30HAHCAa, NPUBOIUTH IPHUMEPHl MOJE3HBIX M BPEOHBIX MPOSBICHHA pE30HAHCA W IIYTH
YCTpaHEHHUS TOCIEAHMX. Pa3nuyaTth NONEpedYHble W MPOAOJIBHBIE BOJHBI, HA3bIBATh XapPaKTEPU3YIOUIHUE BOJIHEI
(hu3nveckne BenMUMHBI. Ha3bpIBaTh qMama3oH 9acTOT 3BYKOBBIX BOJIH; IIPUBOANTE 0OOCHOBAHMS TOTO, UYTO 3BYK SBISETCS
MPOAOJIEHONM BOJIHOW; HA OCHOBAHUU YBHMJEHHBIX ONBITOB BBIABUTaTh TMIOTE3bl OTHOCHTEIBHO 3aBUCHMOCTH BBICOTEHI




TOHA OT 4YaCTOThbI, @ TPOM- KOCTH — OT aMILUIMTYAbI KoJIeOaHUI UCTOYHMKA 3BYKa, O6’LHCHHTL, MOo4YeMy B ra3ax CKOpOCTb
3BYKa BO3PACTACT C MOBLINICHUEM TCMIICPATYPHI. HpI/IMeHHTL 3HaHU K pCHICHUIO 3a7a4. OOBACHATH Ha6HIOI[aeMI>II>II OIIBIT
10 BO36y)KHeHI/I}O KoJieOaHuit OAHOT'0 KaMEpPTOHA 3BYKOM, HCITYCKACMBIM JIPYTI'M KaMCPTOHOM TaKO# e 4aCTOTHI

SHGKTpOMaI‘HI/ITHOG
I10JIC
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Jlenate BBIBO/BI O 3aMKHYTOCTHM MarHUTHBIX JIMHHH M 00 OCNabJeHUM TOJIS C yOaJeHHUEM OT MPOBOJAHUKOB C TOKOM,
OIpeNieNATh HalpaBlIeHHE 3JIEKTPHUUECKOro TOKa B NMPOBOAHUKAX U HAaNpaBJICHUE JIMHUM MarHuTHOro mnois. IlpumeHsTs
MPaBUJIO JICBOH PYyKH; OMNpEAEsATh HalpaBlIeHHE CHIIBIL, ACHCTBYIOIIEH Ha AJIEKTPUYECKUM 3apsj, IBIDKYLIUiicd B
MarHuTHOM IOJIe; ONpPENeJIATh 3HAK 3apsia U HalpaBlIeHHE ABHKEHUS YacTUIBl ONHCHIBATh 3aBUCHUMOCTbh MarHUTHOTO
MOTOKA OT WHAYKIIMH MAarHUTHOTO TOJIS, MPOHMU3BIBAIOIIETO IIOMAAb KOHTYPA M OT €r0 OPHEHTAINH II0 OTHOLICHUIO K
JVHUSIM MarHATHOHN MHIyKnuu. HaOmonaTe M OMHCHIBATH OMBITHI, MOATBEPKIAIONINE TOSBICHHE 3IEKTPUIECKOTO OIS
NP W3MEHEHWM MAarHUTHOTO MOJS, JeNaTh BBIBOABL [IpOBOAWTH HMCCIEAOBATENBCKUI SKCIEPUMEHT IO H3yYEHHUIO
SIBJICHUS JICKTPOMArHUTHONH WHAYKIWMHU; AHAJIU3MPOBATh PE3YJIbTAThl 3KCIICPUMEHTAa M JelaTh BBIBOIBI; paboTaTth B
rpymmne, o0bACHITh (U3MUECKYIO CyTh npaBmia JleHna u GpopMyIHpoBaTh €ro; MPUMEHATh NpaBuio JIeHna u mpaBHio
MpaBOH PYKHU UL ONPEENICHNS HAlpaBJICHNS! HHAYKINOHHOTO Toka. Habmonate n oOBSICHATD SIBICHHE CAMOMHIYKIHH.
Paccka3piBaTe 00 ycTpoiicTBe M NpHUHIMIE [IeHCTBHA IeHepaTopa IMEPEeMEHHOI0 TOKAa; PacCKa3blBaTh O HA3HAUYCHUH,
YCTPOMCTBE M NMPHHIMIIE ACHCTBUS TpaHchopMaTopa U ero npuMeHeHuu. HaOironaTh ONBIT 1O U3JIyYEHUIO U IpUEMY
JIEKTPOMArHUTHBIX BOJIH; OMHCHIBATh PA3IH4YUs MEXIY BHUXPEBBIM NIEKTPUYECKUM M 3JIEKTPOCTATHUECKUM MOJSIMH,
HaOmoaaTh CBOOOJHBIE JJIEKTPOMAarHUTHBIE KoJieOaHHMs B KoieOaTeIbHOM KOHType; peliaTh 3ajadu Ha Qopmyiy
ToMcoHa, paccka3bplBaTh O MPHHOMIAX PAAUOCBSI3M M TEICBUACHHUS, Ha3bIBaTh pPa3jIHYHbBIE JIHANA30HBEI
AJIEKTPOMAarHUTHBIX BOJIH, OOBSICHATH CYTh M JIaBaTh ONpE/elieHue sBJIeHUs Aucnepcud. Habmronate pasnoxenue 6enoro
CBETA B CHEKTP IIPU €ro NPOXOXKICHHUHM CKBO3b NPU3MY M MOIydCHHE OCJIOro CBETa IMyTEM CIIOXKEHHS CIIEKTPAIbHBIX
I[BETOB C II0- MOIIBIO JMH3BI; HAOIIOAATH CIUIOIIHOM M JIMHEHYAThle CHEKTPHI MCIYCKaHWS; OOBSICHATH M3IydeHHE U
TIOTJIOIIEHHUE CBETa ATOMAMHU

Crtpoenue aToma u
aTOMHOTO si/ipa
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OmnmceiBaTh onBITH Pesepdopaa: mo oOHApYKEHUIO CII0KHOTO COCTaBa PaHOAKTHBHOTO U3IYYCHUS U TI0 UCCIICTOBAaHHIO
C TIOMOIIBIO PACCESTHUS (.-4acTHUI] cTpoeHHsI aToMa. OOBIICHATH CYTh 3aKOHOB COXPAHEHHUS MacCOBOTO YHCIIA U 3apsa IpH
PaAMOAKTUBHBIX NPEBpAIICHUAX; NPUMEHATh 3THU 3aKOHBl IPU 3alMCH YPABHEHHM SIOEpHBIX peakuuid. M3mepsrsb
MOIITHOCTh JI03bI PaJUAI[HOHHOTO (pOHA O3MMETPOM; CPABHHBATH MMOJYUYCHHBIH PE3yIbTAT ¢ HAMOOJBIIUM OMYCTUMBIM
JUTsL 4eJoBeKa 3HaueHueM; paboTaTh B IpyIIe, MPUMEHITh 3aKOHBI COXPAHEHHS MacCOBOTO YWCIIA W 3apsijia JUIs 3alHucu
ypaBHEHHH siAEpHBIX peakinuid. OOBACHATh (PUINUECKUIl CMBICIT TOHSATHUN: MAacCOBO€ M 3aps0BOE YHUCHA, OOBSICHSTH
(bu3rueckuii CMBICI TTOHSITHIA: SHEPTHUS CBsI3H, AedekT Macc. ONMUCHIBATH MPOIIECC JSICHUS sIJIpa aToMa ypaHa; OOBICHITh
(bu3rueckuii CMBICI IOHATHH: TIeTHAs peakivs, KpUTHIeCKash Macca; pacCKa3blBaTh O HA3HAYCHHH SIIEPHOTO PEakTopa Ha
MEJUICHHBIX HEUTPOHAX, €ro yCTPOWCTBE W MPHUHIIMIE ACHCTBHSI, HAa3bIBaTh MpeumyiiecTBa u HepoctaTku ADC mepen
JIPYTHMU BUIAaMH, dJIEeKTpocTaHnuii. Ha3piBaTh (pu3HYecKkre BEIMYMHBL TOTIONICHHAS 11033 U3Iy4eHUs, KoddduiueHt
Ka4yecTBa, IKBUBAJICHTHAS J103a, IEPUO]I MTOIypacaaa; MPeICTaBIATh Pe3yIbTaThl H3MEPCHUH B BHJC TaOJHIl; OIICHUBATH
o rpaduKy Nepro]] MoJTypaciaja MpoAyKTOB paciajia pajoHa;

Crpoenue u
3BOJIIOIIUA
Bcenennoi
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HasbiBath rpymmbsl 00beKTOB, BXOAAIMX B COJHEYHYIO CHCTEMY, NPUBOJUTH IPUMEPHI M3MEHEHUS BHJIa 3BE3IHOTO Heba
B TEUCHHE CYTOK, CPaBHUBATDH IUIAHETHI 3€MHOI T'PYMIIBI; IUIAHETHI-TUTAHTHI; aHATU3KPOBaTh (GoTorpaduu Minn criaiasl
wiaHeT. OOBSACHATH PU3NYECKUE MTPOLECCHI, Mpoucxo e B Hepax ColHIa U 3Be3/1; Ha3bIBaTh IPUYMHBEI 00pa3oBaHUs
nsareH Ha CoyHIE; AEMOHCTPHPOBATh MPE3EHTAlMH, YYacTBOBaTb B OOCYXJCHHWH INPE3CHTAllMil; 3aliChIBaTh 3aKOH
Xab0ua, onvChIBATh TPU MOJETN HECTAIMOHAPHOH Beenennoi, mpenoxenHsie puaMaHoM

[ToBTOpEeHUE
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