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HOACHUTEJBHASA 3AITMCKA.

Pabouas mporpamma o ¢usuke 11 7-9 K1accoB OCHOBHOM IITKOJIBI pa3pab0TaHa B COOTBETCTBUH:

1. ®enpepanbhbrii 3akoH oT 29.12.2012 Ne 273-D3 (pex. ot 31.07.2020) «O6 obpazoBanuu B
Poccwuiickoit @enepannuy» (¢ u3M. u A01., Beryn. B cuiry ¢ 01.09.2020).

2. [Ilacmoptr HammoHanmpHOTO TIpoekTa «OOpa3oBanue» (yTB. mpe3uauymom CoBeTa mnpu
IIpesunenre PD 1o crparern4eckoMy pasBUTHIO U HALMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. TocymapctBennass mporpamma Poccuiickoit ®enepanuu «Pa3Butue oOpa3zoBanus» (yTB.
[Tocranosnenuem IlpaBurensctBa PO or 26.12.2017 Ne 1642 (pexn. or 22.02.2021) «O6
YTBEPXKICHUU  TOCYNApCTBEHHOM mporpaMMbl  Poccuiickoir  ®enepanuu  «Pa3Butue
o0pa3oBaHU.

4. Tlpodeccuonanbubiii cranmapt «llemaror (memaroruyeckast JesITEILHOCTh B JOUIKOJIBHOM,
HAa4YaJlbHOM O0O0IIeM, OCHOBHOM OOIIeM, CpeqHeM o0meM o0pa3oBaHHH), (BOCIUTATEIb,
yuutens)» (pen. ot 16.06.2019) (Ilpukaz MunucrepcTBa Tpyaa U conMaibHOM 3auuTel PO ot
18 okTs16pst 2013 1. Ne 544H, ¢ n3BMeHEeHUsIMU, BHECEHHBIMH TTPUKa30M MUHHCTEPCTBA TpyIa U
comzanuthel PO ot 25.12.2014 No 11151 n ot 5.08.2016 1. Ne 422H).

5. Meroanueckue peKOMEHIANHY 0 CO3IaHHIO0 U (YHKIIMOHHPOBAHUIO B 00II€00pa30BaTENbHBIX
OpTaHU3aIMIX, PACIIOI0KEHHBIX B CEIbCKONH MECTHOCTH M MAJIBIX TOPO/IaX, IEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampabiieHHOcTel («Touka pocray)
(YTBepxkaeHsl pacropsbkeHneM MuHucTepcTBa npocsemenust Poceuiickoit denepanuu ot 12
stuBapst 2021 r. Ne P-6)

6. Meroauueckue peKOMEHIANU 10 CO3/IaHUI0 M (PYHKIMOHUPOBAHUIO JIETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0Oasze 00meo0Opa3oBaTeNbHBIX OpraHu3auuii (yTB. pacHOpsDKEHHEM
MunucrepcTBa npocsetienus Poccuiickoit deneparmu ot 12.01.2021 Ne P-4).

7. Ilporpamma ocHOBHOTO 001Iero oopazoanus. dusuka. 7 - 9 kimaccel (aBTOpsl: A.B.
[Mepeimkus, H.B. ®unonosuy, E.M. I'yrauk). @usuka. 7-9 knaccel: paboure mporpaMmmsi /
coct. @50 E.H. Tuxonona - 5-e uzn., nepepad.-M.: [Ipoda, 2015. — 400c.

Pabouast mporpamMma 1mo MareMaTUKe COCTaBJICHa B COOTBETCTBHH C OCHOBHOM 00pa3oBaTelbHON

MIporpaMMoOi OCHOBHOTO 00111eT0 00pa3oBanus, yueOHbIM uianoM MBOY «TaceeBckast COILI No2y.

[IporpamMma ompezenser colep:kaHue U CTPYKTYpy yd4eOHOro marepualia, MocaeI0BaTelbHOCTh
ero U3yudeHust, myTH (OPMUPOBAHMS CUCTEMbI 3HAHHUH, YMEHUN U CIIOCOOOB JEATEIBHOCTH, Pa3BUTHS,
BOCIIUTAHUS U COLMATU3ALNY YUAIIUXCS.

Ha 6a3e mentpa «Touka pocra» obecriednBaeTcsi peaiau3anus 00pa3oBaTeIbHBIX IMPOrpaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOW HaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENHCTBA B chepe oOpa3zoBaHus U ¢ y4€ToM pekomeHaaruii denepaibHOTO
oreparopa yueOHoro npeamera «Ou3ukay.

ObpazoBatenbHasi mporpaMMma Mo3BOJISIET HHTETPUPOBATH pean3yeMble 3/1eCh MOAXO0AbI, CTPYKTYpPY U
coJiepKaHue MPU OpraHu3aIuu ooydeHus ¢pusuke B 7/—9 kiaccax.
Hcnons3zoBanne o0opynoBanus mneHTpa «Touka pocray mpu peanm3anuu nanaoi PIT mo3Bosser
CO3/1aTh YCIJIOBUS:
* IS pacIIMPEHUs COIEePKaHMs IIKOJIBHOTO (PM3HUUECKOro 00pa3oBaHMs;



* 7S IOBBINICHUS TIO3HABATEIILHOW aKTUBHOCTH O0YYarOIINXCS B €CTECTBEHHO-HAYYHOU 00J1acTu;
* JUIl Ppa3BUTHUS JUYHOCTH peOCHKa B Tporecce o0OydeHus (Qu3MKe, €ro CrocoOHOCTEH,
(bopMHpPOBaHHUS U YIOBJIETBOPEHHS COLIMATIBLHO 3HAUNMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1 paboThl ¢ OJAapEHHBIMU MIKOJIBHUKAMM, OPTaHU3AIMM MX PAa3BUTUS B Pa3IMYHBIX 00IACTAX
00pa3oBaTeNbHON, TBOPYECKOM EATEIBHOCTH.

[Tpumenss udpoBbie 1a0OPATOPUH HA YpOKax (PM3MKH, yYallMecs: CMOTYT BBIMOJIHUTH MHOXKECTBO
1a00paTOPHBIX PadOT U FIKCIEPUMEHTOB TI0 IPOTPaMME OCHOBHOM IIKOJIBI.



[Ipenyiaraemast mporpaMmma peanu3yercs C IOMOIIbI0 Y4eOHO-MeToIn4ecKuX KoMIUIeKToB (Y MK).

VMK 11 KaXka0oro Kjiacca BKIIOYAET:

VY4eOHHK, 3aJaYHUK, METOIMYECKAE MaTepPHUAJIbl IJIsl YUUTEINS, CAMOCTOSTENIbHBIE M KOHTPOJIbHBIC
paboTHI,

TeTpab I 1a00paTOPHBIX padoT;

[TnanupyroTcs cnemyromniue GopMbl OpraHu3aly yaeOHOro Iporiecca:

¢bpoHTaNIbHBIC; KOJUIEKTUBHBIC; TPYMIOBbIE; padoTa B Mape; HWHIUBHUAYaJbHBIC.
B npenonaBanuu nmpeamera OyayT UCHOIb30BAThCs CIEAYIOIINE TEXHOIOTHMH U METO/IBI:

JMYHOCTHO-OPUEHTUPOBAHHOE O0yUCHHUE;

npobseMHOe 00ydeHHE;

muddepeHnmpoBaHHOe 00yUEHHUE;

TEXHOJIOTUU 00yUYeHHSI Ha OCHOBE pEIlICHU 3aa4;

METObl MHAUBUAYAIBHOTO O0Y4YEHHUS;

OcobeHHOE 3HaYeHHE B NpENnojJaBaHUM (PU3MKM UMEET IMIKOJIbHBIA (PU3MUECKUI SKCIIEPUMEHT, B
KOTOPBI BXOIAT JEMOHCTPALMOHHBIA SKCIIEPUMEHT U CaMOCTOSTEIbHbIE J1a0OpaTOpHbIE PAOOTEHI
yUaIIuxcsi Ha OCHOBE ITU(POBOY 1abopaTopuu.

[enpro n3yueHus: GU3UKH B OCHOBHOM IITKOJIC SIBISIETCSI:
1) B HampaBJeHWH JUYHOCTHOTO PAa3BUTHH BOCITUTAHUE TOTOBHOCTU OOYYAFOIIMXCS K
CaMOPa3BUTHUIO U caMOOOPa30BAHUIO HA OCHOBE MOTUBAIMH K O0YUEHHUIO U O3HAHMIO;

-(opMupoBaHUE IIEHHOCTH 37I0POBOT0 U 0€30macHOro o0pasa >KU3HH, MPABUI WHAMBUIYATBHOTO U
KOJIJIEKTUBHOTO 0€30M1acCHOrO IMOBEJEHHMS B YPE3BbIYANHBIX CHUTYALUAX, YIPOXKAIOIIMUX KU3HH H
3JI0pOBBIO JIFOIEH, ITpaBWJI ITOBEACHUS Ha TPAHCIIOPTE U HA AOpOrax.

-BOCIIMTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM TMO3HATh MPHUPOIY, HEOOXOAWMOCTH pPa3yMHOIO
UCIIOJIb30BaHUS JOCTVDOKCHUM HAayKM M TEXHOJIOTMH I JAJIBHEUIIETO Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

-pa3BUTHE YBa)KEHUS K TBOPLIAM HAYKU M TEXHUKU; OTHOILIEHUS K (PU3MKE KaK K SJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBI;

2) B MeTanpeAMeTHOM HANIPaBJIeHHH

OCBOEHHE 3HAHHH O MEXAHWYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;
BEIMYMHAX, XapaKTCPU3YIOUIMX OTH SABJICHUSA; 3aKOHAX, KOTOPBIM OHHM IOIYHUHSAIOTCS; METONax
HAyYHOTO TO3HAHUS NPHUPOJAbI U (HOPMHUPOBAHMA HA 3TOM OCHOBE MPEACTABICHUH O (U3NUECKOM
KapTUHE MUPA;

OBJIAJICHUE YMEHUSMHU IPOBOJIUTH HAOIIOACHUS NPHUPOIHBIX SIBJICHUH, OMHUCHIBaTH M 0000IIATH
pe3yabTaThl HAOJMIOACHUH, WCHOIB30BaTh MPOCThIE HW3MEPUTENbHBIE MPUOOPHI JUISL W3YyYEHUS
(Gbu3n4ecKux SBJICHUMN; MPENCTABIATh PE3yJbTaThl HAOMIOJEHMN WIM M3MEpPEHMH B BUAE TaOJull,
rpaMKOB U BBIABIATH HA 3TOM OCHOBE SMIMPUYECKHE 3aBUCUMOCTH; IPUMEHSTh OTY4YE€HHbIC 3HAHUS
e OOBSICHEHUS DPAa3HOOOpPA3HbIX MPUPOJHBIX SABJICHUM M MPOLECCOB, NPUHIMIOB ACHCTBUS
BOXHEUIINX TEXHUYECKUX YCTPOMUCTB, JUIS pereHus (pu3nyeckux 3aaay;

pa3sBUTHE II03HABATEIIbHBIX HHTEPECOB, HHTEIUIEKTYAJbHBIX U TBOPYECKMX CIIOCOOHOCTEH B
mporiecce pemeHus (U3MYECKUX 3a7ad M BBIIOJIHEHUS OSKCIEPUMEHTAJIBHBIX HCCIIEIOBAHMA;
CIIOCOOHOCTH K CaMOCTOSITEIIbHOMY IMPHOOPETEHUIO HOBBIX 3HAHWUU 1O (PU3MKE B COOTBETCTBUH C
KU3HEHHBIMU OTPEOHOCTSIMH U UHTEPECAMU;

- HCIOJb30BaThb  KOMIBIOTEPHBIE TEXHOJIOTMM A pelIeHUus  HMH(MOPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aj7a4, B TOM YHWCIIE: BBHIYMCIICHUE, HAlMCAaHHE IHCEM, COYMHEHU,
JOKJIa/10B, pedepaToB, CO3JaHNE IPE3EHTALMH U JIp.;

IlnanupyemMsble pe3yabTaThl 0CBOEHHS Y4eOHOr0 npeamera « Du3nkKa.
JIMYHOCTHBIMH pe3yJbTaTaMu o0ydeHus (pu3uKe B 7-9 Kitaccax SIBISIOTCS:
L4 Cq)OpMI/IpOBaHHOCTB MMO3HABATCJIIbHBIX UHTCPCCOB, UHTCIIJICKTYAJIbHBIX U TBOPUCCKHUX
CIOCOOHOCTEH yuarumxcs;

e yOEXIEHHOCTb B BO3MOXHOCTH TIO3HAHUS MPHUPOABI, B HEOOXOAUMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUSl  JIOCTHDKEHUH HAayKd W TEXHOJIOTUH JJs  JalbHEWIIero pa3BUTHUS



YeJI0BeYeCcKoro o0ecTBa, yBaKeHHE K TBOPLIAM HAyKH M TEXHUKH, OTHOIIEHUE K (PU3UKE KaK
3JIEMEHTY 00I1eYeNIOBEYECKON KYJIbTYpPHI;

CaMOCTOSITENIFHOCTh B TPUOOPETEHNH HOBBIX 3HAHUH U MPAKTHUECKUX YMEHUII;

TOTOBHOCTb K BBIOOPY KHU3HEHHOTO ITYTH B COOTBETCTBUH C COOCTBEHHBIMU UHTEPECAMU U
BO3MOXHOCTSIMH;

MOTHBALUS 00Pa30BaTEIbHOM JEATEIFHOCTH IIKOJFHIKOB HA OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO MOX0/1a;

dopMupoBaHNE IEHHOCTHBIX OTHOIIECHUH PYT K APYTY, YIUTEII0, aBTOPAaM OTKPBITHH U
M300peTeHMH, pe3ybTaTaM 00ydeHUSI.

MeTanpeaMeTHbIMH pe3yJbTaTaMu o0ydeHus pusnke B 7-9 Kinaccax sIBISIOTCS:

OBJIAJICHUE HAaBBIKAMU CAMOCTOSITEILHOTO TMPUOOPETCHHUS] HOBBIX 3HAHHWM, OpraHU3aIluu
yueOHOI JeATeIbHOCTH, IOCTAHOBKHM IeJiel, IUTAHUPOBAHUS, CAaMOKOHTPOJII M OLIEHKH
pE3yNbTaTOB CBOEH NEATEIHHOCTH, YMEHHUSMHU IMPEABUACTH BO3MOXKHBIC PE3yJIbTaThl CBOMX
JIEUCTBUN;

MOHMMAaHUE Pa3IUYMi MEXIy HCXOAHBIMU (PaKTaMM W THIOTE3aMU s UX OOBSCHEHUS,
TEOPETUYECCKIUMH MOJICISIMH M pealbHbIMU OOBEKTaMHU, OBJAJCHUE YHHUBEPCATbHBIMU
yu4eOHBIMU JCUCTBUSAMH Ha MPUMEpPax THUNOTe3 i OOBSCHEHHS W3BECTHBIX (DAKTOB U
JKCIIEPUMEHTAIILHOM MPOBEPKU BBIIBUTAEMBIX TUIIOTE3, pa3pabOoTKU TEOPETUUYECKUX MOenei
MPOLECCOB WUJIU SBJIEHU;

dbopMupoBaHUEe YMEHHMH BOCIHPHHHMATh, NepepadaThiBaTh U NPEIbSIBIATH MHPOpPMAIUIO B
CIIOBECHOW, 00pa3HO#, CcHMBONIHYECKOH ¢opMax, aHAIM3UPOBaTh U TepepadaThIBaTh
MOJYYEHHYI0 HMH(POPMAIIMI0O B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJauaMH, BBIJICISTH
OCHOBHOE COJIep’KaHHE€ MPOUYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl HA IOCTAaBJICHHBIE
BOTIPOCHI ¥ M3J1araTh €ro;

NpPUOOPETEHUE ONbITa CAMOCTOSTETHLHOTO TIOMCKA, aHanmw3a W oTOopa uHOpMAIUU C
WCIIOJIb30BAHMUEM DPA3IMYHBIX HCTOYHUKOB W HOBBIX WH(OPMAIMOHHBIX TEXHOJOTHUN IS
pelIeHUs MO3HABATENbHBIX 33/1a4;

pa3BUTHE MOHOJOTUYECKOM M [HMAJOTMYecKOM pEeuYd, YMEHHUS BbIpakaThb CBOM MBICIH U
CIIOCOOHOCTH BBICITYIIMBATh COOECEIHNKA, IOHUMATh €ro TOYKY 3pEHHs, MPU3HABATH MPAaBO
JPYroro 4ejioBeKka Ha HHOE MHEHHE;

OCBOEHHUE IPUEMOB JICUCTBUI B HECTAaHAAPTHBIX CUTYAIUIX, OBJIaJICHHE SBPUCTHUECKUMHU
METO/IaMH peIIeHUs TPodIeMm;

dbopMupoBaHUE yMEHU PabOTATh B IPYIIIE C BHITOJIHEHHUEM PA3IMIHBIX COIIMABLHBIX POJICH,
MPEJICTABIISITh U OTCTAWBATh CBOM B3TJISBI M YOCIKICHUS, BECTH JTUCKYCCHIO.

IIpeaMeTHBIMHU pe3yabTaTaMu 00yueHHs (pu3uke B 7-9 kiaccax ABJIAOTCH:

dbopMUpOBaHUE MPEACTABICHUH O 3aKOHOMEPHOM CBSI3U U MIO3HABAEMOCTH SIBIICHUH TIPUPOJIBI,
00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O CHCTEMOOOpa3yroIier ponu (GU3UKA IS Pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAyK, TEXHHUKA U TEXHOJOTWMH; HAy4HOrO MHPOBO33PEHHS KakK
pe3ynbTara u3y4eHuss OCHOB CTPOSHUS MaTepUH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
3HAHUS O TPUPO/JIE BAXKHEUIINX (PU3HUECKUX SIBICHUN OKPY)KAIOIIET0 MUPa ¥ IIOHUMaHKE
CMbICa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YYECHHBIX SBJICHUII;

dbopMUpOBaHHE TEPBOHAYATIBHBIX MPEACTABICHUN O (U3MYECKONH CYIIHOCTH  SIBICHUIA
npUpoabl (MEXaHWYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX), BHUJAX MaTepuu
(BEIIeCTBO U TOJIE), ABIKEHUU KaK CIOCOOE CYIIECTBOBAHUS MATEPUU; YCBOCHHWE OCHOBHBIX
el MEXaHWKH, AaTOMHO-MOJIEKYJSIDHOTO YYEHUS O CTPOCHHMHM BEIECTBa, 3JIEMEHTOB
JMEKTPOAMHAMUKN M KBAaHTOBOW (DM3MKHU; OBJIAJeHUE TMOHATUHHBIM almaparoM U
CUMBOIIMYECKUM SI3BIKOM (PU3UKH,

YMEHHMSI I0JIB30BaThCSl METOJaMU HAy4YHOI'O HMCCIIEJOBAaHMs SBJICHUN NPUPOJIbI, IIPOBOAUTH
HAOMIO/IeHUs, TUIAHUPOBAaTh M BBIMOJHATH OSKCIEPUMEHTHI, 00pabaThiBaTh pPE3yJbTaThl
U3MEpPEHUH, PEICTaBIATh PE3YJIbTAThl U3MEPEHUH C ITOMONIbIO Ta0uIuI, rpaduKkoB U GopMyI,
0oOHapyXHUBaTh 3aBHCHUMOCTH MEXAYy (U3MUECKMMH BEIUYMHAMH, OOBICHATH NOJyYEHHBIE
pe3yJIbTaThl U JEN1aTh BBIBOJbI, OLIEHMUBATh T'PaHUILIbl IOTPELIHOCTEN pe3yNbTaTOB U3MEPEHMUI;

YMEHUS IPUMEHSTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE Ha MPAKTUKE, peraTh Gpusnyeckue
3a/1a4M Ha IPUMEHEHHUE NTOTYyYEHHBIX 3HAaHUM;



o YMCHUSA W HABBIKU NPHUMCHATH IMOJIYYCHHBIC 3HAHUSA JIA O6’b$ICHeHI/I$I IMPUHIUIIOB HeﬁCTBHH
BOKHEUIINX TEXHUYECKUX yCTPOMCTB, (pabOTh) MallMH W MEXaHWU3MOB, CPEJICTB
MNEpCABNIKCHUA U CBA3H, GBITOBBIX HpI/I60pOB, IMPOMBIINIJICHHBIX TEXHOJOTMYCCKUX ITPOLICCCOB,
pelIeHnus TPaKTHYECKUX 3a7ad MMOBCETHEBHOW >KU3HH, OOecreueHuss Oe30MmacHOCTH CBOEH
KHU3HHU, DPAIMOHAIBHOTO MPHPOJOINONIB30BAHUS U OXPaHbl OKPY)KAIOWIEH Cpebl; BIMSHUS
TEXHUYECKHUX YCTPOUCTB Ha OKPYKAIOMIYIO CPEY;

® OCO3HAaHHWE BO3MOXXHBIX MPHYUH TEXHOTEHHBIX U 3KOJIOTHYECKHX KaTacTpod.

® OCO3HAaHHE HEOOXOJUMOCTH MPUMEHEHUS JOCTHKEHUH (PU3UKH U TEXHOJIOTUN IS
paLMOHAIBLHOTO IPUPOAOIIOIBE30BAHMNS;

® OBJAJCHHEC OCHOBAaMH 0O€30MacHOTO WCIIOJIb30BAaHMUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
SJICKTPUYCCKUX U MArHUTHBIX HOHCﬁ, SJICKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
UCKYCCTBEHHBIX MOHU3UPYIOMINX HW3IYYCHUH BO M30€KaHWE WX BPEIHOTO BO3JCHCTBHS Ha
OKPYKAIONIYIO CPENly U OpPTaHU3M YEIIOBEKa;

e (QopmupoBaHue yOexJIeHHUs B 3aKOHOMEPHOW CBSI3U U MO3HABAEMOCTH SIBJIEHUH MPHUPOJIBL, B
O00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOM IEHHOCTH HAayKH B Pa3BUTHUU MaTEpUAIBHOU U
JIyXOBHOH KYJIbTYPBI JIFOJICH;

® pa3BUTHE TEOPETHUYECKOIO MBIIUIEHHS Ha OCHOBE (DOPMUPOBAHMS YMEHHMH yCTaHaBIMBaTh
(axThl, pa3auyaTh NPUUUHBI U CIEJCTBUS, CTPOUTh MOZEIHN U BBIIBUraTh T'MIIOTE3HI,

®  OTBICKMBATh U (POPMYITUPOBATH JJOKA3ATEIHCTBA BBIIBUHYTHIX THIIOTE3, BEIBOJUTDH U3
HKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX MOJETeH (hrU3nYecKre 3aKOHbI;

® pa3BUTHE YMEHHUs IUIAHUPOBATh B IOBCEAHEBHOHM XM3HU CBOM JECHCTBUSA C NPHUMEHEHUEM
NOJYYCHHBIX 3HAHMH 3aKOHOB MEXAaHUKH, 3JEKTPOJUHAMUKH, TEPMOJUHAMUKU M TEIUIOBBIX
SIBIICHUH C 1IeTIbI0 COEpEkKEHNUs 37J0POBbS;

e (QopmupoBaHUE MPEJCTABICHUN O HEPALMOHAIBHOM HCIOJIb30BAHUU NIPUPOJHBIX PECYPCOB U
SHEpPIruM, 3arpsi3HEHUM OKpPY)KAIoUIeW Ccpelbl KaK CJIEJCTBHE HECOBEPILIEHCTBA MAIIMH M
MEXaHU3MOB.

® KOMMYHHKATHUBHBIE YMEHUS: JJOKJIA/bIBATh O PE3YJIbTaTaX CBOErO UCCIIEA0BaHMsI, yUaCTBOBATh
B JUCKYCCHH, KPaTKO M TOYHO OTBEYATh HA BOMPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY
U Ipyrue UCTOYHUKH UHPOpMALIUK.

BbINyCKHHUK HAY4YUTCS:

coOmoaaTh npaBuia 0€30MaCHOCTH M OXpaHbl TpyAa Npu pabore ¢ y4eOHBIM U J1a0OpPaTOPHBIM
o0opyI0BaHUEM;

MIOHMMAaTh CMBICI OCHOBHBIX (DM3MYECKMX TEPMHMHOB: (PU3MUECKOE TeN0, (PU3NYECKOE SBICHHE,
¢busnyeckas BeIUYNHA, €IUHUIIBI U3MEPEHHUS;

pacro3HaBaTh MpOOJIEMBI, KOTOpbIE MOXHO pEIIUTh IMPU IOMOIM (PU3NYECKUX METOJO0B;
aHAJM3UPOBaTh OTJENbHBIE 3Tallbl IMPOBEACHUS MCCIEIOBAaHUH M MHTEPIPETUPOBATh PE3YJIbTATHI
HaOJIIOICHUI U OIIBITOB;

CTaBUTh ONBITHl 110 HCCICAOBAHUIO (DU3MUYECKUX SIBJICHUM WM (PU3HMUECKUX CBOMCTB Tenl 0e3
WCTOJBb30BAHUS TIPSAMBIX HM3MEpPEHHit; MpH 3TOM (QOpMYIHpOBaTh MpolieMy/3afady y4eOHOTo
HKCHEPUMEHTa; CcOoOMUpaTh YCTAaHOBKY HU3 TPEAJIOKEHHOTO O0O0OpYNOBaHMS;, NPOBOJUTH OIBIT H
(bopMyIHpOBATH BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBeneHUH HcciaenoBaHUsA (PU3MUECKUX SBICHUNA HW3MEPHUTEIbHbIE MPUOOPHI
UCTOJB3YIOTCS JIMIIb KaK JAaTYMKH M3MEpeHHs] (U3NYECKUX BEIMYMH. 3aliCH MOKa3aHWU TMPSMBIX
U3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.

MOHUMAaTbh POJIb HKCIIEPUMEHTA B IIOJYYEHUN HAYYHON MH(pOpMaLny;

IIPOBOJIUTH MpPSIMbIE U3MEPEHUs (PU3NYECKHUX BEIUYMH: BpEMs, PACCTOSHUE, Macca Tena, 00beM,
cujla, TeMmIepaTypa, aTMOoc(GepHOe [aBJIEHHE, BIAXKHOCTb BO3AyXa, HANpsDKEHUE, CUJIa TOKa,
paguanuoHHbI (HOH (C MCIOJIB30BAaHWEM JO3UMETpPA); MPH 3TOM BBIOMpATh ONTUMAJBHBIN CIOCOO
MU3MEPEHMS U UCIIO0JIb30BATh IPOCTEHIINE METObI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. Jlobas ydeOHas mnporpaMMa JOJDKHA OOECIEYMBATH OBJAJCHHE IPSIMBIMHU
M3MEPEHUSIMH BCEX NEPEUNCICHHBIX (U3NYECKUX BETHUYHUH.

MIPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTEH (U3MYECKMX BEJIMYMH C HCIHOJIH30BAHUEM MPSIMBIX
M3MEPEHUI: P 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOTYyYCHHOMH



3aBUCUMOCTHN (1)I/I3I/I‘-I€CKI/IX BCJIIMYHUH B BUIC TaGJ'II/IL[ n Fpaq)I/IKOB, ACJIaTb BBIBOJBI IO PC3YyJIbTaTaM
UCCIIEIOBAHMUS;

MIPOBOANTH KOCBEHHbIE M3MepeHusl GU3NUYECKUX BEUYHMH: NPHU BBHIIOJHEHUH U3MEPEHUI coOupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysd TMPEVIOKECHHON WHCTPYKUUHU, BBIUKCIATH 3HAYCHHE
BEJIMYUHBI U aHAJTU3UPOBATH MTOJIYYEHHBIE PE3YIIbTAThI C YUETOM 3aJaHHONW TOYHOCTU U3MEPEHUN;

aHAIM3UPOBATh CUTYallMU IIPAKTHKO-OPUEHTHPOBAHHOIO XapaKTepa, Y3HABaTh B HUX IIPOSABIICHHUE
W3YYCHHBIX (U3NYECKUX SBJICHHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh WMEIOLIUECS 3HAHUS TS UX
OOBSACHCHHS;

MOHUMATh MPUHIUIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€301MacHOTO UCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

WCIIOJIb30BaTh IPU BHIMIOJHEHUH Y4E€OHBIX 3a7a4 HAyYHO-TOMYJISIPHYIO JINTEPATypy O (HPU3HUUECKUX
SBJICHUSX, CIIPABOYHBIE MaTepuaisl, pecypcel IHTEpHET.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUTHCS:

OCO3HaBaTh IICHHOCTb HAYYHBIX HCCIIECAOBAaHUH, pOJib (U3UKU B PACHIMPEHUU TPEACTABICHUN 00
OKpY’KaloIlleM MUpPE U €€ BKJIaJ B YJIy4llIEHUE KauecTBa KU3HH;

UCTOJb30BAaTh NPUEMBl TOCTPOCHHsS (PHU3MUECKUX Mojenel, noucka u  (OPMYITHPOBKH
JIOKAQ3aTEeNIbCTB  BBIABUHYTBIX THUIIOTE3 U TEOPETUYECKUX BBIBOJAOB HA OCHOBE OSMIHPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHUBATL TOYHOCTb HU3MCPCHUA (bHSH‘-IGCKHX BEJIMYMH II0 BEJIUYHMHE HX OTHOCUTEIHLHOU
IIOIPELIHOCTH IIPU NPOBEACHUU IIPSIMBIX U3MEPEHUN;

CaMOCTOSITENIbHO MPOBOAWTH KOCBEHHBIE HM3MEPEHHUS U HCCIEeNOBaHUS (PU3MYECKUX BEIUYUH C
WCIOJIb30BAaHUEM DA3JIMYHBIX CIOCOO0B M3MEpeHHs] (PU3NYECKUX BEIUYMH, BbIOWpaTh CpeACTBa
M3MEPEHHS C Y4ETOM HEOOXOIUMON TOYHOCTH U3MEPEHHH, 000CHOBBIBATh BHIOOP CIIOCO0A M3MEPEHUS,
aJICKBATHOI'O IIOCTaBJICHHOH 3aJ1a4y€e, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH IOJYUYEHHBIX PE3YIIbTATOB;

BOCIIPUHUMATh HHPOPMALIKIO (PU3HUECKOTO COlepKaHMsl B HAYYHO-TIOMYJIIPHON JTUTEpaType U
CpeAcTBax MaccoBOM MH(pOpMAIMH, KPUTUYECKU OLIEHUBATH MOJIYYCHHYIO HH(POPMALIUIO, aHATH3UPYS
ee coJiepKaHue U JaHHbIe 00 HCTOUYHUKE MH(OpMAITHH;

co3gaBaThb CO6CTB€HHBI€ NMHUCbMCHHBIC U YCTHBIC COO6H_I€HI/I$I 0 (1)I/I3I/I‘-I€CKI/IX ABJICHHUSAX HA OCHOBC
HECKOJIbKUX HMCTOYHUKOB MH(OPMAIIMH, COMPOBOXKIATh BBICTYIJICHHE NMPE3EeHTAIMel, YyUUThIBas
O0COOCHHOCTH ayJANTOPHH CBEPCTHUKOB.

Mexannuyeckue siBJIeHHUS
BbINyCKHUK HAYYHTCS:

pacro3HaBaTb MCXAaHHUYCCKUC SABJICHUSA U O6’b$ICH$ITB Ha OCHOBC€ HMMCHOIIUXCA 3HAHUI OCHOBHEIC
CBOIiCTBa WU YCJIOBUSA MPOTCKAHUSA ITUX SIBJICHUMN: PaBHOMCPHOC W HCPABHOMCPHOC JBUKCHUC,
PaBHOMEpPHOE M DPABHOYCKOPEHHOE NPSAMOJMHEWHOE ABM)KEHHE, OTHOCUTEIBHOCTh MEXaHHYECKOTO
IBUKEHMs, CBOOOJHOE TMaJeHHe TeJl, pPaBHOMEPHOE [BIKEHHE [0 OKPYKHOCTH, HHEpIus,
B3aHMO,Z[€I>'ICTBI/Ie TCJI, pCAKTUBHOC ABUXXCHUC, IICPCAava AaBJIICHUA TBCPAbBIMH TCIIAMH, KUJAKOCTAMU U
razamu, aTMOC(bepHOG AAaBJICHUC, MJIaBAaHUC TCJI, pPaBHOBCCUC TBCPIALIX TCJI, UMCIOIIUX 3aKPCIIJICHHYIO
OChb BpallleHus1, Koyie0aTeIbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIDKEHUE (3BYK);

OIMUCBbIBATh H3YYCHHBLIC CBOHMICTBA Tel M MeXaHHYECKHE SABJICHUA, MUCIIOJIb3Ys (bH3quCKI/I€
BEJIMYMHBI: MYyTh, MIEPEMEIICHNE, CKOPOCTh, YCKOpEHHE, Nepruol oOpalieHus, Macca Tela, MIOTHOCTh
BellecTBa, cuiia (Cuia TSOKECTH, CHUJla YIPYTOCTH, CHJIa TPEHHs), NaBiIeHHE, HMIIYJIbC Tea,
KMHETUYECKasi SHEprus, MOTeHIMAIbHAs SHEPTusi, MeXaHuueckas paboTa, MeXxaHH4ecKas MOIIHOCTb,
KILJ] mpu coBepuieHun paboThl ¢ UCHOIB30BAaHUEM MPOCTOrO0 MEXaHU3Ma, CHJIa TPEHUS, aMIUIUTYAA,
MepHoJ] U YacToTa KojeOaHWW, JUIMHA BOJHBI M CKOPOCTH €€ PAaCIpOCTPAHEHUS; MPHU OMHCAHUU
MMpaBUJILHO TPAKTOBATH q)HSHHGCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCIMYHH, UX 0603Ha‘-IGHI/I$I U €OUHUIBI
U3MEpEeHUs, HaXOAUTh (OPMYIIbI, CBS3bIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIUYHHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NUECKON BETHUNHBI,

AHAJIU3UPOBATH CBOIICTBa TCJI, MCXAHUYCCKUC ABJICHHUA U MPOLICCChI, HCIIOJIb3Yys (bH3quCKI/Ie
3aKOHBI: 3aKOH COXpPAHEHUS HHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHLHUII CYNEpPHO3ULIUU CHII
(maxoxnaeHue paBHojelcTBytomel cuibl), I, II u 111 3akonsr HeroToHa, 3aK0OH COXpaHEHUS UMITYJIbCA,
3akoH ['yka, 3akoH [lackamns, 3akoH ApXuMmena; NMPU 3TOM pa3audaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M €T0 MaTeMaTUYECKOE BhIPaKCHIE,

pa3nuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (U3WYECKHX MOJeNeil: MarepuaibHas TOYKa,
MHEepLHATIbHAs CUCTEMAa OTCUETA,



pemaTh 3a/1auu, UCIONb3ysl (PU3NUECKUEe 3aKOHbI (3aKOH COXpPAHEHHUs YHEPTUH, 3aKOH BCEMHPHOTO
TArOTEHUs, NpUHIUN cynepno3unuu cui, I, I u I 3akonsl HeroTOHA, 3aKOH COXpaHEHUsS UMITYJIbCA,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) U (GopMyibl, CBS3bIBAIOIINE (PU3UYECKHE BETUYHUHBI
(myTh, CKOpPOCTb, YCKOpEHHE, Macca Teja, IUNIOTHOCTh BEIIECTBA, CWIIA, JABJICHHUE, MMITYJIbC Tea,
KUHETHYECKasl YHEeprus, MOTeHIMAIbHAs YHEPTUs, MEeXaHu4eckas paboTa, MEXaHW4YecKas MOIIHOCTb,
KIIJI mpocToro MexaHu3ma, cujia TPEHUs! CKOJbKEHUS, KOAPQHUIUEHT TPEeHus, aMIUIUTY/a, IepUoJ U
yacToTa KojeOaHWil, ATMHA BOJHBI U CKOPOCTh €€ PAacHpOCTPaHEHUs): HAa OCHOBE aHAJIM3a YCIOBUS
3aJjaud 3alKChIBaTh KPATKOE YCJIOBHE, BBIACHATh (PU3MUECKUE BEIUYMHBI, 3aKOHBI M (DOPMYIIBL,
HEOOXOAMMBIE JUIsl €€ pELIeHUs, MPOBOAUTh pPACUYEThl M OLIEHUBAaTh PEAIbHOCTh IOJYYEHHOIO
3Ha4YeHUs1 PU3NIECKOI BETHUUHBI.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHThCH:

UCIOJb30BaTh 3HAHUS O MEXAaHWYECKHUX SIBJICHHUAX B TOBCEIHEBHOW JKM3HU JUIA OOecredeHus
0€30macHOCTH NpH OOpaIIeHWH ¢ NpUOOpaMM M TEXHUYECKUMH YCTPOMCTBAMH, ISl COXpPaHEHMS
3JI0pOBbsI U COOJIIOACHUS HOPM 3KOJOIMUYECKOrOo IIOBEJEHHS B OKpYXarolled cpele; NPUBOIUTH
IPUMEPbl NPAKTUYECKOIO HCIOJIb30BAHUSA (PU3MUECKUX 3HAHUH O MEXaHUYECKHUX SBICHUSAX H
¢u3NYeCKUX 3aKOHAX; NPUMEpPbl HUCIOJb30BAHUS BO30OHOBISIEMBIX HMCTOYHHKOB OSHEPIUU;
9KOJIOTUYECKUX IIOCIECACTBUN UCCIEA0BAHUSA KOCMUYECKOIO IIPOCTPAHCTB;

pa3nuyaTth TPaHULBI TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOOLIMH XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAHEHUsT MEXaHHYECKOW SHEPrHH, 3aKOH COXpPaHEHHS
UMIIYJ1bCa, 3aKOH BCEMHUPHOIO TATOTEHMS) U OrPAaHMYEHHOCTb HCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB
(3akon ['yka, Apxumena u nip.);

HaXOJUTh aJIeKBaTHYIO MPEUI0KEHHON 3aaue (GU3NYECKYI0 MOJIENb, pa3peliaTh IpodaeMy Kak Ha
OCHOBE UMEIOIUXCS 3HAHUU 110 MEXAHUKE C MCIOJIb30BAaHUEM MATEMAaTUYECKOI0 ammapara, Tak U Ipu
IIOMOILA METOJ0B OLIEHKH.

TenjioBbie SIBJICHU A
BbInyCKHUK HAYYHUTCS:

pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBSCHATh Ha 0a3e MMEIOLIUXCS 3HAHUI OCHOBHBIE CBOWMCTBA
WIA YCJIOBUS TMPOTEKaHWs 3THX sABICHHN: auddy3us, u3MeHeHHe oObeMa TeJl NMpPU HarpeBaHUH
(oxnmaxxaeHun), OoJpIIas CXKMMAEMOCTh Ta30B, Majlas CKUMAEMOCTh JKHUIKOCTEH M TBEPABIX TEIl;
TEIIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHICHCALINs, IUIABICHUE, KPUCTAIUIN3ALUs, KUIICHUE, BIaXKHOCTh
BO3/yXa, pa3jMuyHble CHOCOOBI Termonepesadyn (TEIIONPOBOAHOCTh, KOHBEKLUSA, H3IydEHHUE),
arperatHble COCTOSHUS BELIECTBA, MOMIOLICHUE YHEPTUU IIPU MCIIAPEHUH KUAKOCTH U BBIICIICHUE €€
IIpY KOHJIEHCAIMH 1apa, 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUSI OT AABJICHUS;

OIUCBIBATh M3YyYECHHbIE CBOICTBA TEJI U TEIIOBBIE SIBICHHS, UCHOJb3Yd (PU3MUECKHE BEITUYUHBL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA DHEpPrus, TEMIIepaTypa, YyAelIbHas TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJICHHUS, yIeNbHas TEIUIOTa MapooOpa3oBaHuUs, yIeNbHas TEIUIOTa CrOpaHHS
TOIUTMBA, KOX(PQHUIMEHT IOJIE3HOr0 JICHCTBUS TEIJIOBOTO JBUTATENs; NPU OIMUCAHUU TMPABUIIBHO
TPAKTOBaTh (PU3MUYECKHH CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHMs U E€JUHMIBI U3MEpPEHUs,
HaxoAuTh (HOpMyJbl, CBA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIUUCIIATh 3HaUEHHE (PU3NUECKON BETNUYHHBI,

aHAJIN3MPOBATh CBOWCTBA TeEJI, TEIUIOBBIC SIBICHUS MU IPOLIECCHI, UCIOJIB3YSI OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOEHUH BEILECTBA U 3aKOH COXPAHECHUS SHEPIUU;

pa3nuyaTth OCHOBHBIC NMPU3HAKU W3YUYEHHBIX (PU3MUECKUX MOJENEH CTPOCHHUS ra30B, KHUIKOCTEH U
TBEPABIX TEI;

IPUBOAUTH PUMEPHI TPAKTUYECKOTO UCTIONB30BAaHUS (PU3HMUECKUX 3HAHUH O TEIUIOBBIX SIBICHUSX;

pelaTh 3a/1auu, UCIOJIb3ysl 3aKOH COXPAaHEHMs SHEPTUU B TEIUIOBBIX IIpolieccax U pOpMyJibl,
CBSI3bIBAOIIME (DU3MUYECKHE BEIUYMHBI (KOJMYECTBO TEIJIOTHI, TEMIEpATypa, yAeIbHas TEIIOEMKOCTb
BEIIECTBA, y/eIbHAs TEIUIOTA IUIABJICHMS, yJeJbHas TEIIoTa MapooOpa3oBaHus, yAeldbHas TEIUIOTa
CropaHusl TOIIMBA, KOI()(UIMEHT MOJE3HOrO JEHCTBUS TEIJIOBOIO JBUraTells): Ha OCHOBE aHalIM3a
YCIIOBMSI 3aJaud 3alUChIBaTh KpPAaTKOE YCIOBME, BBIJACIATh (PU3NYECKHUE BEIMYMHBI, 3aKOHBl U
¢dopmynbl, HEOOXOIUMBIE Ui €€ pelIeHHs, NPOBOAMTH pacueTbl W OICHHWBATh PEATbHOCTD
MOJTyYEHHOTO 3HAYCHHS (PU3MUECKON BEIIMUMHBI.

BbInyCKHUK OJYYHT BO3MOKHOCTH HAYYHUTHCS:

UCTOJb30BAaTh 3HAHMS O TEIUIOBBIX SIBICHUSX B IIOBCEIHEBHOW KHM3HH [UId OOECIeYeHHS
0€30MacHOCTH TNpH OOpaIIeHWH C NpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, I COXpaHEHHUs
3JI0POBbSI U COOJIOZICHUSI HOPM HKOJIOTHUECKOTO MOBEIEHUS B OKPYKAIOUICH Cpefie; MPUBOIUTD



MPUMEPHI SKOJIOTHYECKUX TOCIESACTBUN PabOThl JBHUTaTelleld BHYTPEHHETO CTOpPaHUs, TEIJIOBBIX H
TUIPOIJICKTPOCTAHIINM;

pasnuyath TPaHUIBl MPUMEHUMOCTH (U3MUECKHUX 3aKOHOB, IOHHMMATh BCEOOHIMH XapakTep
dbyHIaMEHTANBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpPAHEHHWs SHEPTHHM B TEIUIOBBIX MPOIIECCax) H
OTpaHUYEHHOCTh UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

HaXOJUTh aJCKBATHYIO MPEIJIOKEHHON 3a1aue PU3NIECKYI0 MOJIeTh, pa3pemaTh npodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUM O TEIUIOBBIX SIBJICHUSIX C MCIOJIH30BAaHMEM MAaTEeMaTHYECKOro arraparta,
TaK U MPH MOMOIIY METO/I0B OLIEHKH.

JJieKTpuYecKHe 1 MATHUTHBIE SIBJICHUS
BbInycKHUK HAYy4YHMTCS:

pacrno3HaBaTh 3J€KTPOMArHUTHBIC SIBICHUS U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHbBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUSl STUX SBICHUN: 3JIEKTpU3alUsl TeJ, B3aWMOJEHUCTBUE 3apsJIOB,
ANEKTPUUYECKUH TOK U €ro JEHCTBUS (TEIIOBOE, XUMUIECKOE, MATHUTHOE ), B3aUMO/ICHCTBUE
MarHiTOB, JJIEKTPOMArHUTHAS WHIYKIWS, ACWCTBUE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM U Ha
JBUKYITYIOCS 3apsXKEHHYIO YaCTHILY, AEHCTBUE AJIEKTPUUYECKOTO MOJISI Ha 3apsKEHHYIO YacTHUILY,
AIEKTPOMArHUTHBIE BOJHBI, MPSMOJIMHENHHOE pPAacCHpOCTPAHEHUE CBETa, OTPAKEHHE M MPEOMIICHUE
CBETa, JUCIEPCHs CBETA.

COCTaBJISITh CXEMBI AJIEKTPUUYECKUX LENeil ¢ MOCIe0BaTeNbHbBIM U MapalIeIbHBIM COeIMHEHUEM
AJIEMEHTOB, Pa3jiMyasi YCJIOBHBIE 0003HAYCHMS DJIEMEHTOB JJIEKTPUUYECKUX IleTel (MCTOYHHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOYKa, aMIIepMETP, BOJILTMETD).

UCIIOJIb30BaTh ONTHUYECKUE CXEMbI [UIsl TMOCTPOCHUS H300pakeHWH B IUIOCKOM 3epKaie u
coOuparoleit JuH3e.

OIMCHIBAaTh N3YUYECHHbIE CBOMCTBA TEJ U AJIEKTPOMATrHUTHBIE SIBJICHUS, UCTIONb3Yys HU3NUECKUE
BEJIMYMHBL: JJIGKTPUYECKUH 3apsij, Cuila TOKa, OJJIEKTPUYECKOE HaMpsDKEHHE, JIIEKTPUYECKOoe
COIPOTHUBIICHUE, YACILHOE COIPOTUBIICHHE BEIIECTBA, pab0Ta NMEKTPHUIECKOTO MOJIsl, MOIITHOCTH TOKA,
(hOKyCHOE pacCTOSTHUE M ONTUYECKAas CHJIA JIMH3BI, CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JJTUHA BOJHBI
M YacToTa CBETA; MPU OMUCAHUH BEPHO TPAKTOBATH (U3NYECKUIN CMBICI MCIOIb3YEMbIX BETUUYHH, X
0003HAYECHUSI U €IMHUIBI U3MEPEHUS; HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO GU3UUECKYIO
BEJIMYUHY C IPYTUMHU BEITUIHMHAMH.

aHaAJIM3UPOBATh CBOICTBA TeEIl, 3JIEKTPOMArHUTHbIE SBJICHUS U MPOLECCHI, UCTOIb3Ys (hU3HUECKUe
3aKOHBI: 3aKOH COXpaHEHMsI DJIEKTPUUECKOro 3apsia, 3akoH Oma s ydacTka Lemnu, 3akoH JIxoyns-
Jlenma, 3akoH MNPSAMOJIIMHEHHOTO pPACIPOCTPAHEHHs] CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIPEIOMIICHUSI CBETA; TP ATOM pa3indarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0 MAaTEMATHUECKOE
BBIpa)KECHHE.

MPUBOJUTH MPUMEPHI IPAKTHUECKOTO UCOIb30BaHUS GU3NUECKUX 3HAHUN O AIEKTPOMArHUTHBIX
SIBIICHUSX

pelarh 3aJa4yu, UCHOb3ys (u3nueckre 3akoHbl (3akoH Oma A ydacTka Ienu, 3akoH JIxoyrs-
Jlenma, 3akoH MNPSAMOJIMHEHHOTO pPACIPOCTPAHEHMs] CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIPEIOMIICHUSI CBETa) U (POPMYIIBI, CBS3BIBAONINE (PU3NUCCKUE BEIIMYMHBI (CHUIa TOKA, IEKTPHUECKOE
HampsDKeHUEe, DJIIEKTPUYECKOE COMPOTHBIICHUE, YJEIbHOE COMPOTHUBIICHWE BeIIecTBa, paboTa
ANEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKA, (DOKYCHOE PAacCTOSIHHE U ONTUYECKas CUJIa JUH3bI, CKOPOCTh
ANIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBeTa, (OpPMYINbl pacueTa 3JIEKTPUYECKOTO
COINPOTHUBIICHUS MPHU TOCIETOBATEILHOM U MapajyieIbHOM COEIUHEHHH MPOBOIHHUKOB): HAa OCHOBE
aHaJlM3a yCIOBHS 3a/1ayMl 3alHChIBATh KPATKOE YCIOBUE, BBIACIATH (PU3HMUECKUE BETUIMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOMUMBIC [JIsI €€ PEIICHUs, IMPOBOJUTh pacuyeThl U OICHUBATh PEATbHOCTH
MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITHMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

MCIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBICHUSX B MIOBCETHEBHOW XKM3HU ISl 00eCTIeUeHUS
0€30MacHOCTH TpU OOpalleHHH C TMPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU, ISl COXPAHCHHUS
3I0pOBbSI U COOJIFOJICHUST HOPM DKOJIOTUYECKOTO MOBEACHHUS B OKPYXAIOMICH cpene; NMPHUBOIUTH
MPUMEPHI BIUSHUS HIEKTPOMArHUTHBIX U3JIYY€HUN Ha )KUBbIE OPraHU3MBbI;

pasnuyath TpaHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOOUIMIl XapakTep
(yHIIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS OJJICKTPUUYECKOTO 3apsiia) M OrpaHUYCHHOCTh
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3aKkoH OMa A1 yyacTka 1en#, 3akoH /[xoyns-Jlenua u ap.);



UCIIOJIb30BaTh MPHEMBbl MOCTPOCHMsS] (U3NYECKUX Mojened, mnoucka U  (OpMYyIUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBIX THUIIOTE3 M TEOPETUYECKHUX BHIBOJIOB HA OCHOBE SMIIHUPHYECKH
YCTaHOBJICHHBIX (DAaKTOB;

HaXOJUTh aJeKBATHYIO MPEATIOKEHHON 3aaue GU3HUECKYI0 MOJIEIb, pa3peliaTh mpodieMy Kak Ha
OCHOBE MUMEIOIINXCS 3HAHUM 00 3JEKTPOMArHUTHBIX SBJICHUSX C HUCIIOJIb30BAHUEM MaTEeMaTHUYECKOIo
anmnapara, Tak ¥ Ipu MOMOIIIA METOA0B OLIEHKH.

KBanToBBIC siBJIeHMS
BbInyCKHUK HAY4YUTCSA:

pacrno3HaBaThb KBAaHTOBBIE SIBICHUSI U OOBSACHATH HAa OCHOBE HMEIOIIUXCS 3HAHUI OCHOBHBIE
CBOMCTBa WJIM YyCIOBUS TPOTEKaHUsT HSTUX SBJICHUH: €CTECTBEHHass M  HCKYCCTBEHHAas
PaMOaKTUBHOCTb, O-, - U Y-U3JIy4eHHUs, BOSHUKHOBEHUE IMHEHYATOTO CIIEKTPa U3TYyUCHHS aTOMa;

OTHCHIBAaTh U3yYCHHbIE KBAHTOBBIC SIBJICHMSI, UCIIONB3YS (PU3NYECKUE BEIMYMHBI: MAaCCOBOE YHUCIIO,
3aps0BOE YHCIIO0, TIEPUOJ TOJIypachaaa, dHeprusi (OTOHOB; MPHU ONUCAHUU TPABUIBLHO TPAKTOBATH
(U3HYECKUN CMBICT UCIIOJIb3yEeMbIX BEIMUWH, UX 0003HAUCHUS U SUHUIIBI H3MEPECHHUS; HAXOIUTh

(bopMyIbl, CBA3BIBAIOIIME MAaHHYIO (PU3MUECKYIO BEIMYMHY C JIPYITMMHU BEITUYMHAMH, BBIYHCISATDH
3HaYeHUe PU3NYECKON BETUUNHBL;

AHAJIM3UPOBATH KBAHTOBBIC ABJICHUSA, HUCIOJb3Ys q)HBI/I‘IeCKI/IG 3aKOHbI M TIIOCTYJIATBI: 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH COXPAHEHHUS JJIEKTPUYECKOrO 3apsjia, 3aKOH COXPAHEHHSI MacCOBOTO
qKclia, 3aKOHOMEPHOCTH U3JIYyUYEHHUS U TMOTJIOLIEHHUS CBETa aTOMOM, IPH 3TOM Pa3iInyaTh CIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M €70 MAaTEMaTUYECKOE BBIPAKEHUE;

pa3ianyaTh OCHOBHBIE MPU3HAKYU TUIAHETAPHON MOJIETIHN aToMa, HyKJIIOHHOW MOJENU aTOMHOTO Spa;

MIPUBOJIUTH IIPUMEPHI IMIPOSBICHUSA B IIPUPOJE U MPAKTUYECKOTO UCITOIb30BAHUS PAJUOAKTUBHOCTH,
SIEPHBIX U TEPMOSAIEPHBIX PEAKIUI, CIEKTPAIbHOIO AHAJIA3A.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUThCS:

UCIOJIb30BaTh MOJYYEHHBIC 3HAHHUS B IMOBCETHEBHOM JKM3HM NpU OOpalleHuu ¢ npudopamu U
TEXHUYECKMMH YCTPONCTBAMHM (CUETYMK HOHM3MPYIOIIMX YacTHL, JO3UMETP), IS COXPaHECHMUS
3JI0POBBS U COOJIIOJICHUSI HOPM IKOJIOTUYECKOTO IMOBECHHS B OKPYXKAIOIIEH cpeie;

COOTHOCHUTD S3HCPIHUIO CBA3U aTOMHBIX AACP C ,Z[Gq)eKTOM MacCcChI,

MPUBOJUTH MPHUMEPHI BIMSIHHUS PAaTUOAKTUBHBIX W3TYyYEHUI Ha KUBbIE€ OPraHU3MbI; MOHUMATh
MMPUHIHAIT ,Z[GflCTBHH AO3UMCETPA U pa3jiIndaTh YCJIOBHA €TO UCIIOJIb30BAHU,

MOHUMATh  JKOJIOTUYECKHE MpOoOJeMbl, BO3HUKAIOIIME TMPU  HCIOJIB30BAHUM  aTOMHBIX
AJIEKTPOCTAHLIMH, M TYTH PELICHUS 3TUX MpoOIeM, MEPCHEKTUBBI HCIOIB30BAaHMS YIPABISEMOIO
TEPMOSIICPHOIO CUHTE3A.

JJIeMeHThI aCTPOHOMUM
BbInyCKHUK HAYYMTCSH:

YKa3bIBaTh HA3BAHUSA IIIAHCT CoinHeyHon CHUCTCMbI; pa3jindyaTb OCHOBHBLIC MPU3HAKU CYTOYHOTO
BpallleHus 3Be3AHOr0 Heba, nBrxeHus JIynol, CoHIa U MJIaHET OTHOCUTENLHO 3BE3/1;

MOHUMATb Pa3INUUs MEXTY TeTHOLIEHTPUYECKON U TeOLIEHTPUUECKON CCTEMaMu MHUPa;

BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUThCS:

YKa3bIBaATh O6H_II/I€ CBOMCTBA U OTJIMYMUS IUIAHET 3€MHOU IpYNIIbI U TJIAHCT-TUTAHTOB; MaJIbIX TCII
ConHeyHoM cucTeMbl M OONBIINX MJIAHET; MOJIb30BAaThCS KapTOM 3BE3IHOr0 HeOa Mpu HAOIIOIEHUSIX
3BE3HOro HeOa;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LIBET, TeMIlepaTypa) COOTHOCHTH LIBET
3BE3Ibl C €€ TEMIIEPATYpPOit;

pa3nauyath TMIOTE3bI O MPOUCXOKIeHUH COTHEUHOM CUCTEMBI.

Conep:xxaHue y4eOHOI0 npeamera
(mpakTHYyecKasi YacTh y4eOHOI0 coJiep:KaHMs NMpeAMeTa YCHJIeHa MaTepHaIbHO-

TeXHHn4Yeckoi 0a3oil neHTpa «Touka pocTa», HCIOAb3yeMOro AJs peajanu3alnu

o0pa3oBaTeIbHBIX MPOrPaMM B PAaMKaX NpenogaBaHusi (PU3UKH)



Pu3uka 1 GU3HYEeCKHe MeTOAbI H3YYEeHHUS PUPOALI

dusnka — Hayka o npupojae. Habmronenue u onrcanue puzndeckux sBieHuil. Gusndeckue
npuOopel. PuzndecKue BEIUINHBI U X U3MepeHue. [lorpemnocTn n3sMepeHuii.
MexnyHnaponnas cucrema equHul. Hayunsiii Meros mo3Hanvs. GU3n4ecKuil S3KCIIEPUMEHT U
¢dusnueckas teopusi. Hayka u TexHuka.

JlemMoHcTpanum (¢ ucnojib3oBaHueM ooopynoBanus «Touka pocray)

Hab6mronenue dus3ndeckux sBICHUA: CBOOOTHOTO MAJCHUS TEJI, KOJCOaHUI MassTHUKA, TPUTSHKCHUE
CTAaJIbHOI'O mapa MarHuToM, CBCYCHHUEC HUTHU BHGKTqueCKOﬁ JIAMIIBI. cI)I/IBI/I‘-IGCKI/IC HpI/I60pI>I.
JlabopaTopHpie pad0Thl M ONBITEI (C MCIIOJIb30BaHUEeM 000pyaoBaHus «Touka pocTay)
OmnpeneneHne 1eHbl IeTICHUS IIKaIbl K3MEPUTEITHLHOTO TTprOopa.

N3Mepenne niIuHbI.

N3mepenue o6beMa JKUIKOCTH U TBEPIOTO Tena. Vi3MepeHue TeMieparypsl.

MexanuuecKkue siBJIeHUS

Kunemaruka Jlnnamuka
3aKOHBI COXPAHEHUS UMITYJIbCa K MEXaHUYECKOH dHeprur MexaHnuecKkne KoueOaHusl M BOJTHBI
Mexanunueckoe nBmxeHre. OTHOCUTENBHOCTH ABIKEeHHs. Cuctema orcuera. TpaekTopus. [TyTs.

[Ipsamonuneiinoe paBHOMepHOE nBuxkeHHe.  CKOpPOCTh paBHOMEPHOTO
HpHMOHHHGﬁHOFO ABUKCHUA. MeTOI[I:I HU3MCPCHUA PACCTOSIHUS, BPpCMCHU U CKOPOCTH.
HepaBHomepHoe  naBukeHwe.  MrHOBEHHasi CKOpPOCTb. Yckopenue. PaBHOyCcKOpeHHOE
neuxkenne. CBoOOHOE MaieHne Tell. [ pauiku 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

PaBHOMepHOE BHKEHUE IO OKpYKHOCTH. [lepuon u yacTtora oOpalieHus.

SBnenue unepuuu. Ilepssiii 3akoH Herorona. Macca Tena. I1noTHOCTS BelecTsa.

Meroas! n3MEPEHUS MacChl U MJIOTHOCTH.

Bsaumopeiictsue ten. Cuina. [IpaBuio cioxeHus CHIL

Cuna ynpyroctu. Metoasl U3BMEPEHUS CUJIBL.

Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.

Cuna 1sxecTd. 3aKOH BCEMUPHOTO TAroTeHusl. VickyccTBeHHbIE ClIyTHUKM 3emin. Bec tena.
HeBecomocTs. ['eonienTprueckas u remoleHTpuueckast cucremMbl mupa. Cua TpeHus.
MoMeHT cuiibl. Y cltoBUs paBHOBeCHs pbiuara. L{eHTp TsokecTu Tena. Y clIoBUSl paBHOBECHS TEN.
Nmnynbce. 3aK0H coxpaHEHUsI UMITyJbca. PeakTHBHOE ABUKEHHUE.

Pabora. MomHocts.  Kunetnueckas JHEPrus. [TorennuansHas SHEprus

B3aMMOJCHCTBYIOINX TEJ. 3aKOH COXPAHEHUsI MEXaHNYeCKOM sHepruu. IIpocTeie MeXaHU3MBI.
Koadduuuent noneznoro neictus. MeTosl USMEPEHHSI SHEPTUU, paOOTHI K MOLTHOCTH.
Hasnenue. AtmocdepHoe aaBiaeHre. MeTo bl u3MepeHus aaBieHus. 3akoH [lackas.
IMuapaBnuueckre MamuHbl. 3aK0H ApxuMesa. Y clIoBUE TIaBaHus Tel. MexaHn4decKue KojeOaHusl.
[Tepuon, yactora u aMruTyaa konebanuid. [lepuon konedaHmit MaTEMaTHIECKOTO U TIPYKUHHOTO
MasiTHUKOB.

Mexanuyeckue BOIHBIL. J[JTMHA BOJIHBI. 3BYK.

Jemvoncrpanyu (¢ HCIOJIb30BAHMEM  000pyAOBaHMS «Touka pocTtay)
PaBHOMEpHOE IPSIMOJIMHENHOE nBukeHue.  OTHOCHUTENBHOCTh  JBUKECHMSL.

PaBHOYCKOpEHHOE NBH)KEHUE.

Harmpasnenue ckopocTy Ipu paBHOMEPHOM JABUKECHUU 110 OKPYXKHOCTH. SIBJICHUE UHEPLIUH.
B3aumopencrsue te.

3aBUCUMOCTB CUJIBI YIPYTOCTHU OT JIe(OopMaLUu IPYKUHBI.

Cnosxenue cun. Cuna tpenus. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.
HesecomocTs.

3aKOH COXpaHEHHS UMITyJIbca. PEakTUBHOE IBUKEHUE.

V3MeHeHne sHepruu Tena npy coBepiieHun padotel. [IpeBpaiieHuss MeXaHUUECKOM SHEPrUn U3
OJTHOU (OPMBI B IPYTYIO.



3aBUCUMOCTb JIaBJIEHUS TBEPJOrO TEJIa Ha ONOPY OT JEHCTBYIOIIEH CHIIBI U IIJIOLIAN OTIOPHI.
OO6HapyxeHue atMoc(hepHOro JaBIeHUs.

W3mepenue atmoc(hepHOro aBieHuss 6apOMETPOM - AaHEPOUIOM.

3akoHn [lackais.

I'mppaBnuueckuit mpecc.

3akoH Apxumesna.

[IpocTeie MEXaHU3MBI.

Mexanunueckue KoneoaHus.

MexaHn4YeCKre BOJIHBI.

3BYKOBBIE KOJICOAHUS.

VYcnoBus paciipocTpaHEeHUs 3ByKa.

JlaGopaTopHbie padoThI M ONLITEI (¢ HCMOAb30BaHHeM 06opynoBaHus «Touka pocTtay)
W3mepeHne ckopocT paBHOMEPHOI'O IBUKEHHUS.

N3yueHne 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PABHOMEPHOM M PABHOYCKOPEHHOM JIBH>KECHUH
N3Mmepenne yckopeHus NpsIMOJIMHEHHOTO pABHOYCKOPEHHOTO IBUKEHUS. M3MepeHne Macchl.
N3MepeHnne ni10THOCTH TBEPAOTO TEIIA.

N3mepenne mIOTHOCTH JKHUJIKOCTH.

N3mepenne cuitbl JMHaMOMETPOM.

CiioxeHue cuil, HampaBJIECHHbBIX BJIOJb OJHOU MPSIMOIA.

CnoxxeHue cujl, HalpaBJICHHBIX MO YTIIOM.

HccnepoBanue 3aBUCUMOCTH CHJIBI TSDKECTH OT MacChl Tela.

HccnepoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT YJUIMHEHHUS NIPYKUHBL. MI3MepeHne )kecTKoCTH
MPY>KUHBI.

WccnenoBanue cuiibl TpeHUsI CKoOJbxkeHUs. M3mepenne koaduirenta TpeHus CKOIbKEHUS.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.

HaxoxieHne neHTpa TSKECTH IIOCKOTro Tefa.

Boruucnenne KI1JI HakIOHHOM IJIOCKOCTH.

N3mepenne KHHETUYECKON YHEPTUU TeIa.

W3mMepeHnne n3aMeHeH sl MOTEHIIMAIbHOM YHEPTUU TETIA.

N3mepenne MOIHOCTH.

N3mepenne apXxume0BOM CUJIBI.

N3yuenue yciioBui njiaBaHus Tel.

N3ydenne 3aBUCUMOCTH MEPUO/Ia KOJICOaHH MasiTHUKA OT IJTUHBI HUTH.

N3mepenune yckopeHust CBOOOHOTO MaJeHHS ¢ TOMOIIBIO MAasTHUKA.

N3ydenne 3aBUCUMOCTH TIeproja KojaebaHuii Tpy3a Ha MPYKUHE OT MacChI TPpy3a.
BrllTyCKHMK HayduTes:

®*  pacro3HaBaTh MEXAaHUYECKHE SIBJICHUS M OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIC
CBOMCTBA WM YCIOBUS MPOTEKAaHUs OSTUX SBICHUN: PABHOMEPHOE W PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBM)KEHHE, CBOOOJHOE MaJieHue Tell, HEBECOMOCTh, PAaBHOMEPHOE JIBU)KEHHUE I10
OKPY’KHOCTH, MHEpLUS, B3aUMOJECICTBUE TeJl, ITepeaayda JaBICHNS TBEPABIMH TEIAMM, KUAKOCTIMU
U razamu, atMochepHOe NaBlieHUE, TUIABAaHWE TEJ, PaBHOBECHE TBEPIBIX Tel, KojebaTenbHOe

ABHUIKCHUC, PC30HAHC, BOJTHOBOC IBUKCHHC,

®*  ONHCHIBATh HM3yYEHHBIC CBOWCTBA TEN W MEXAaHWYECKUE SIBIICHUS, HCIONB3Ys (HU3UYECKHE
BEJIMYUHBL: NyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJIOTHOCTh BEIIECTBA, CUJA, JABICHHUE,
UMITyJIbC Te€la, KUHETHYecKas »OSHEprusi, MOTEHI[MalbHasg »JSHEprus, MexaHudeckas paborta,
MexaHnueckast MmomHocTh, KIIJ[ mpoctoro mexannsma, cuiia TpeHUsl, aMILIUTY/1a, IEPUOJL U YaCTOTa
KoJeOaHui, JUIMHA BOJHBI U CKOPOCTh €€ pacpOCTPAHCHUS;, TIPU OMUCAHUH TIPABUIBLHO TPAKTOBATh
(bu3MYECKUN CMBICT HCIOJIb3YEeMbIX BETUYHH, UX 0003HAYCHHS M €IUHUIIBI H3MEPECHUS, HAXOIUTh

(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUNHY C IPYTUMHU BEIMYMHAMU;

b AHAJIU3UPOBATh CBOMCTBaA TCJI, MCXAaHUYCCKUC SBJIICHUA W IPOLUECCHI, UCIIOJIb3Yys (bI/ISI/I‘IeCKI/Ie

3aKOHbI U NPUHIOUIIBI: 3aKOH COXPAaHCHHA SHCPIruU, 3aKOH BCCMHUPHOTO TATOTCHHA,



paBHoaencTByromas cuia, I, II u III 3axonsl HeroTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOH I'yka,
3akoH Ilackans, 3akoH Apxumerna; Ipu 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U €ro
MaTEeMaTHUYECKOE BBIPAKEHHE; * Pa3IMuaTh OCHOBHbBIC IPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEINEH:

MaTcepHraibHad TOUKA, HHCPLUAJIbHAA CUCTCMaA OTC‘IéTa;

®*  pemarh 3aJauyd, HCIOJB3YS (PU3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHs SHEPruH, 3aKOH
BCEMUPHOI'O TAroTeHus, npuHuun cynepnosunuu cwi, |, Il u Il 3akonsr Helorona, 3akoH
COXpaHEHHUs UMIYJIbca, 3aKoH ['yka, 3akoH Ilackais, 3akoH Apxumena) u (GopmMyJibl, CBSA3BIBAIONINE
¢bu3nyueckue BeIMYMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEUIeCTBa, CHUJIa,
JaBlieHHE, UMITYJIbC TeJla, KHHETUYECKask SHEPT s, MOTCeHIUAIbHAS YHEPIUs, MEeXaHu4eckas padora,
MexaHnyeckass MomHocThs, KIIJ[ mpocToro mexanusma, cuila TPEHHUS CKOJBXEHUS, aMIUIUTYA,
MEpUOJT U YacTOTa KoeOaHUi, AITMHA BOJIHBI M CKOPOCTh €€ paclpoCTpaHEHHs): Ha OCHOBE aHaJIM3a
YCIIOBHS 33J]aul BBIACTATH (PU3NYECKHE BEIWYHHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€ pelieHus, U
MMPOBOAUTH PACUETHI.

Buinycknux nonyuyum 603modicHocms Hayuumscsi:

®  UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 68 NOBCEOHEBHOU JHCU3HU 0.1 0becnedeHus
bezonachocmu npu obpawjenuy ¢ npuOOpaMU U MexHU4eCKUMU YCmpoucmeamu, Ojisi COXPAHeHUs.
300p08b3L U COONIOOEHUSL HOPM IKOLOSUUECKO20 NOBEOCHUS 8 OKpYICcarowell cpeoe;

b npueodumb npumepvl npaKkmu4ecKkoco ucnojlb306aHusl d)uS‘MLlGCKMX BHAHUU O MEeXaHUu¥ecKux
ABGNEeHUAX U @LIS’MUQCKMX 3AKOHAX, UCNOJIb306AHUA 60300HOBNACMBIX UCHOYHUKOS IHepcuu,
IKOJIO2UYECKUX NOCAeOCMEULL UCCTEO08AHUS KOCMUYECKO20 npocmpancmea,

*  pazuuamv cpaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeobWUll Xapakmep
@dyHOaAMEHMANbHBIX 3AKOHO8 (3aKOH COXPAHEHUs MeXAHU4ecKoU JHepeull, 3aKOH COXPAHEHUs
UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U O2PAHUYEHHOCHb UCNONb308AHUS YACMHBIX 3AKOHO8
(3axonu I'yka, 3axkon Apxumeda u op.);

®*  npuémam noucka u QopmynuposKu 00KA3AmMenbCms GblOGUHYMbBIX UNOME3 U MeopemuyecKux
8bI60008 HA OCHO8E IMNUPUYECKU YCMAHOBIEHHBIX (DaKmos, * HAX00UmMb A0eK8AMHYIO
NpeoJloNCeHHOll 3a0aue u3UYecKyro MoOelb, paspeulams npodIemMy Ha OCHO8e UMEIOWUXCS SHAHUL
nO Mexamuke ¢ UCNONb30BAHUEM MAMEMAmuyecKko20 annapama, OYeHU8ams pedaibHOCHb
NONYYeHHO20 3HAYEHUs PUULECKOL eNUYUHDL.
MouJgexyasipaasi GU3MKa M TEPMOJAMHAMMKA

CrtpoeHue u cBoiicTBa BelIeCTB TeIIOBbIE SIBICHUS

Crtpoenue BeniecTBa. TemnoBoe ABUKEHUE aTOMOB M MOJIeKy. BpoyHOBCKOe ABUKEHUE.
Huddysus. BzanmonelicTBue yactuil BemecTBa. Mojenn CTpOSHHS Ta30B, )KUJIKOCTEH U TBEPIBIX
Tea U 0O0BSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ITUX MOJIEJIEH.

TennoBoe auxkenue. TemmoBoe paBHoBecue. Temneparypa u ee uamepenue. CBsizb TEMIIEPATYPhI
CO CpellHEel CKOPOCTHIO TEIJIOBOTO Xa0THUECKOTO IBIKEHUS YacTull. BHyTpenHsis sHeprus. Pabota
U Terionepeaya Kak crnocoObl N3MEHEHUs BHYTpEHHEN sHepruu Teia. Buel Tenionepenayn:
TETJIONPOBOIHOCTh, KOHBEKIIUS, N3iydeHune. KonnuecTBo TernoThl. Y ieabHas TeMI0EMKOCTb.
3aKOH COXpaHEHUsl YHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Ncnapenne n konaeHcanus. Hacelmennslil nap. Bnaxxnocts Bo3nyxa. Kunenue. 3aBucumoctb
TeMIIepaTypbl KUIEHUs OT JaBieHus. [InaBnenue u kpucraumsanus. Y aenbHas TemoTa
TUTABJICHUS M TApo00pa3oBaHus. Y IeibHas TEIJI0Ta CropaHus. PacueT konmndecTBa TEIIOTHI IPU
TEIrI000MeHe.

[Tpuniuns! paboTs! TEIUIOBBIX ABUraTeneii. [laposas TypOuna. [IBUraTens BHyTPEHHETO CTOpaHUsl.
PeakruBneli npurarens. K11/ TemmoBoro asurarens.

OObsicHEeHHEe YCTPONCTBA U MIPUHITUIA JECHCTBUS XOJIOAMIHHUKA.

[IpeoOpa3oBanus >HEPrUU B TEIUIOBBIX MalIMHAX. JKOJIOTHYECKHE MPOOIeMbl

WCIIOJIb30BAaHHUSI TEIVIOBBIX MAILIUH.



[leMoHcTpanum (¢ ucnosib3oBanueM odopynosanus «Touka pocra») CxuMaeMoCTh ra3os.
Juddysus B razax u KuIKOCTAX. MoJelb Xa0TUYECKOT 0 IBUXKEHUS MOoJIeKy1. Moeinb
OpOYHOBCKOTO JIBHKCHUSI.

Coxpanenue o0beMa JKUAKOCTH MTPH U3MEHeHUH GopMbl cocyaa. CrernyieHrne CBUHIIOBBIX
UWIMHAPOB. [IpyuHIUI 1EelCTBUS TEPMOMETPA.

V3MeHeHMne BHYTpEHHEH HEPruy Tea U COBEPIICHUH PadOThI U MU TeIIoNepeaaye.
TemnonpoBoIHOCTH pa3IMUHBIX MaTepraloB. KOHBEKIMS B KUAKOCTAX U ra3ax. Temnonepeaaua
IIyTEM HU3JIy4YCHUS.

CpaBHeHUE yAEIbHBIX TEIUIOEMKOCTEN pa3IMUHbIX BellecTB. SIBieHne ucnapenus. Kunenue Boasl.
ITocTosIHCTBO TeMIlepaTypbl KUIIEHUS )KUIKOCTH. SIBJIEHNUS IUIaBJICHUS U KPUCTAJIN3ALNH.
N3mepenue BIaXHOCTH BO3/1yXa IICUXPOMETPOM WJIM TUTPOMETPOM. Y CTPONCTBO YETHIPEXTAKTHOTO
JBUTaTeNsl BHYTPEHHETO CropaHus. Y CTPOHCTBO NapOBOi TYpOHHBI

JlabopaTopHbie paGoThl ¥ ONBITHI (¢ HCIOJIb30BaHNEM 000py10BaHns «Touka pocray)
HccnenoBanne H3MEHEHHsI CO BPEMEHEM TEMIIEPATyphl OCTBIBAIOLIEH BOABI. M3ydeHue sABiieHus
TeriooOMeHa. M3mMepeHne yaenbHOM TeII0eMKOCTH BellecTBa. M3MepeHne BIaKHOCTH BO3TyXa.
HccnenoBanue 3aBUCUMOCTH 00beMa ra3a oT JaBJICHHs IIPU IOCTOSHHON TeMIieparype. BoImyckHuK
HAy4YUTCS:

®  pacrno3HaBaTh TEIUIOBBIC SABJICHHUS U OOBSCHITH HA OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOWCTBA WM YCJOBUS NPOTEKAHUs 3TUX SBICHUN: nudp@y3us, u3MeHeHHe o0bEMa Ten MpH
HarpeBaHuu (OXJIAKICHUM), OOJbINAs CKUMAEMOCTh Ta3oB, Majas CKHMAaEeMOCTh >KUIKOCTEH H
TBEPABIX TeJ; TEIUIOBOE DPABHOBECUE, HCIAPCHHUE, KOHACHCALMS, IUIABJICHHUE, KPUCTAIIU3ALIMS,

KHUIICHUEC, BJIAXXHOCTh BO3AYyXa, pa3JIMYHBIC CII0COOBI TCILIONEpCaAIN;

b OIMMCBIBATh HM3YUYCHHBIC CBOIMCTBA TEI M TEIJIOBBIC SABJICHUSA, MHCIIOJIB3YyA q)HSI/I‘ICCKI/Ie
BCJIIMYHHBI: KOJIMYCCTBO TCIIJIOTBI, BHYTPCHHAA OJHEPrud, TEMIICparypa, yACIbHas TEMI0EMKOCTD
BCIICCTBA, YJACJIbHAA TCIJIOTA IIJIABJICHUA U nap006pa3OBaHH;1, YAcCibHad TCIUJIOTa CropaHus
TOIIJIMBA, KOE)(bq)I/ILII/ICHT ITOJIC3HOT'O HeﬁCTBHH TCIIJIOBOI'O0 ABUTATCIIA; IPU OMUCAHUU ITPABUIIBHO
TPAKTOBAThH q)HSHHGCKI/Iﬁ CMBICJT UCTIOJIb3YCMbIX BCIIMYHH, UX 0003HauCHUS U CANHUIBI U3BMCPCHUA,

HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTHMHU BEIMYMHAMU;

®*  aHAJIM3UPOBATh CBOWCTBA TeJl, TEIJIOBBIC SIBJICHUS U MPOILECCHI, UCIIONb3Yys 3aKOH COXPaHEHUS
SHEPTHUH; Pa3INYaTh CJIOBECHYIO (OPMYIHNPOBKY 3aKOHA M €70 MaTEMaTHUECKOE BhIPAKECHHE;

®*  pa3nIuyaTh OCHOBHBIE MPU3HAKHU MOJIEJICH CTPOEHUS Ia30B, KUAKOCTEN U TBEPBIX TeEll;

®*  pemaTh 3a7a4d, UCIOIB3YS 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX Mpoleccax, (OPMYIIbI,
CBSI3bIBAIOIINE (PU3MUECKUE BETMUMHBI (KOJMYECTBO TEIIOTHI, BHYTPEHHSS SHEPTHS, TEMIIeparypa,
yIenbHasl TEIUIOEMKOCTh BEIIECTBa, YACTbHAs TEIUIOTa TUIABJICHUS W MapooOpa3oBaHMs, yIEIbHAs
TEIUIOTA CTOPAaHUS TOTUTNBA, KOA()(MUIIUEHT MOJIE3HOTO JACHCTBHS TEIIJIOBOTO JBHUTATENs): HA OCHOBE
aHaM3a yCJOBUS 3a/la4M BBIACIATH (U3NYECKHE BEIHMYUHBI U (POPMYIBI, HEOOXOAMMBIC s €€
pEIIeHNs, ¥ IPOBOUTH PACUETHI.

Buinycknux noxyuum 603M0HCHOCHb HAYYUMbCA.!

®  UCNONBL306AMb 3HAHUA O MENIOBbIX SBNEHUAX 6 NOBCEOHEBHOU JCU3HU O 0becnedeHus:
bezonacHocmu npu 0bpawjeHuu ¢ NpUOOPaAMU U MEXHUYECKUMU YCMPOUCMEamu, Osi COXPAHEHUs.
300p08bs U COONOOEHUSI HOPM IKOLOUUECKO20 NOBEOeHUs 6 OKpyycarowel cpeoe;, NPUsoOUmbs
npumMepvl  IKOAO0SUYECKUX NOocaedcmeull pabomul Osucamenell eHympenuneeo ceopanus ({BC),
MEeNnI0BbIX U 2UOPOINEKMPOCMAHYULL,

*  npusooumsb npumepvl NPAKMUYECKO20 UCHOIb30BAHUS (DUIUYECKUX 3HAHULL O Meniosblx

ABNEeHUAX,

b pasaudams cpanuybl npuUMeHumocmu cjms’u%cxux 3dKOHO6B8, NOHUMANb 606051/1/;1/[12 xapakmep
gbyH()aMeHmaﬂbelx quS’MlleCKI/DC 3dKOHO6 (S’CZKOH COXPAHEHUSL IHepcUU 6 menjloevblx npoueccax) u



02PAHUYEHHOCMb  UCNONb308AHUS YACMHBIX 3AKOHO8, * NPUEMAM NOUCKA U DOPMYIUPOBKU
00KA3amMenbCme 6bl0BUHYMBIX 2SUNOME3 U MEeOPEemuyecKux 6bl60008 HA OCHOBE AMNUPUYECKU
VCMAHOBNIEHHBIX (aKmMos8; ®* HAXO0UMb A0EK8AMHYIO NPeONONCeHHOU 3a0aye u3uiecKyro Mooeb,
paspewiams npobiemy Ha OCHOBE UMEIOWUXCS 3HAHULL O MENIO8bIX ABNIEHUAX C UCHOIb308AHUEM
MamemMamuyecko20 annapama u OYeHUsamsv pedlbHOCMb NOIYYEHHO20 3HAYEHUS QU3UYECKOll
BENUYUHDI.

3J1eKTpnqec1me U MarHuTHbIC ABJICHUSA

DneKTpuUecKue BIeHUST MarHuTHBIC SIBICHUS DJIEKTPOMArHUTHBIC KOJIeOaHUsI U BOJTHBI
OnTuyeckue SBICHUS
DJieKTpu3anus Teil. DJIeKTpUIeCKuil 3apsa. JIBa BU1a aleKTpUUECKUX 3apsa10B. BzaumoeiictBue
3apsA/10B. 3aKOH COXPAHEHUs dJIEKTPUUYECKOrO 3aps/ia.
DiekTpuyeckoe noJjie. JlecTBue 3IeKTpUIeCcKOro Mo Ha dJIEKTpUYeckue 3apaabl. [I[poBogHuKH,
JTUAJIEKTPUKH U MTOTYIPOBOJIHUKHU.
[TocToAHHBIN ANEKTPUYECKUM TOK. ICTOYHMKH MOCTOSSHHOTO TOKA. JIeHCTBHS 3JIEKTPUUYECKOTO TOKA.
Cuna toka. Hanpskenue. DIIeKTpUUYECKOe CONPOTUBIIEHUE. DIEKTpUYecKas 1enb. 3akoH Oma [yis
y4acTKa 3iekTpudeckoil nenu. [locnenoBarenbHoe 1 napayiesIbHOE COEAMHEHUS IPOBOJHUKOB.
PaboTa 1 MOITHOCTBH 3JIEKTPUUECKOro Toka. 3akoH Jxoynsa-Jlenma. Hocutenu snekTpudeckux
3aps/10B B METaJUIAX.
OmneIT Opcrena. MaruuTHoe mosie Toka. BzaumoecTBie nNoCTOSSHHBIX MarHuTOB. MarHuTHoOE 1ose
3eMiu. DJIeKTpOMarHut. /[elicTBMe MarHUTHOTO TOJIsl HA TPOBOAHUK ¢ TOKOM. Cuia Amrmepa.
DNEeKTPOABUTaTENb. DIIEKTPOMATHUTHOE PEJIE.

DneKTpOMarHuTHasI UHIYKIUA. OnbITb ®Dapanes. IIpaBuio Jlenna.
DJIEKTPOTreHEPATOP.
[Tepemennsiit Tok. Tpanchopmarop. [lepenada sneKTpuyecKoi YHEPTUN HA PACCTOSTHHE.
DJNeKTpOMarHuTHbIE KoJieOaHus. DIEKTPOMAarHUTHbBIE BOJIHBI U MX CBOHCTBAa. CKOPOCTH
pacnpoCTpaHEHHUs ANEKTPOMATHUTHBIX BOJH. [ [pMHIIMIIBI paANiOCBS3H U TEJIEBUICHMUS.
CBer - aneKkTpoMarHuTHas BojiHa. BiusiHMe 37€KTPOMarHUTHBIX U3y4YE€HUN HA KUBBIE OPTraHU3MBI.
[Ipsamonuneiinoe pactipocTpaHeHue cBera. OTpakeHUe U MPETOMIICHUE CBETa. 3aKOH OTPaKEHUS
cseTta. [1nockoe 3epkaino. JIunza. dokycHoe paccTosiHre TUH3BL. OnTHYecKas cuia JuH3bl. ['11a3 kak
onTHyeckas cuctema. Onruueckue mpudopsl. Jlucmnepcus cera.

[JdemMoncTpanuu (c HCIO0Jb30BAHUEM odopynoBanus «Touka pocTay)

DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsAI0B. Y CTPOMCTBO U IEMCTBUE SIIEKTPOCKOIIA.
[IpoBOHUKY U U30JIATOPBI. DIIEKTpU3alUA yepe3 BiausiHue [lepeHoc anexkTpuueckoro 3apsa ¢
OJIHOTO TeJa Ha Apyroe 3aKOH COXPaHEHUs AIEKTPUIECKOTO 3apsijia. Ucrounuku

MOCTOSAHHOTO ToKa. (CoCTaBlE€HHE JICKTPUUYECKOM 1ienu. 3MepeHne cuiibl ToKa
aMIepMeTPOM.

HaGntoneHne nocTosHCTBA CUIIbI TOKA HAa Pa3HBIX Y4aCTKaX HEPAa3BETBICHHOM IEKTPUUECKON
LIETIH.

N3mepenue cuiibl TOKa B Pa3BETBIICHHOU JJIEKTPUYECKON Lienu. M3Mepenue HanpsikeHus
BOJIbTMETPOM.

W3y4yeHne 3aBUCHMOCTH 3JIEKTPHYECKOTO CONTPOTUBIICHHS ITPOBOAHMUKA OT €r0 AJIMHBI, IUIOIAIU
IIOIIEPEYHOI0 CEYEHUS U MaTepraia. Y IelbHOe conpoTusieHue. Peocrar u marasux
CONPOTHUBIICHHI.

N3mepenne HanpsKEHUE B TOCIEA0BATEIbHON AJIEKTPUUYECKOM 1Ien. 3aBUCUMOCTb CHJIBI TOKA OT
HaIpsDKEHUS Ha y4acTKe 3J1eKTpuueckoil nenu. OnsIT Opcrena. MarHuTHoe noJje ToKa.
JlericTBHE MarHUTHOTO IOJIs HA IPOBOJAHUK C TOKOM. Y CTPOMCTBO JIEKTPOABUIaTE.
OnexTpoMaruuTHasg uaaykuus. IIpasuiio Jlenna.

CamMouHIyKIIHS.

ITonyyenue nepeMEeHHOr0 TOKa IPU BPAICHUU BUTKA B MArHUTHOM I10JI€.

YeTpolicTBO reHeparopa MOCTOSSHHOTO TOKA.

YcTpoiicTBO reHeparopa nepeMeHHOro ToKa.

YcrpoiicTBo TpaHchopmaropa.

Ilepenayda IeKTPUYECKOM SHEPIUH.



DNEeKTpOMarHuTHbIC KOJIeOaHusl.

CBolicTBa 3J1EKTPOMarHUTHBIX BOJIH.

[Tpuniun aeiicTBus MUKpO(OHA U TPOMKOTOBOPUTEIIS.

[IpuHLUIIBL paIUOCBS3H.

HcTounuku cera.

[IpssMOnMHENHOE pacIIPOCTPAHEHUE CBETA.

3aKOH OTpPa)KEHMsI CBETA.

N300pakeHne B IIIOCKOM 3€pKaJie.

[Ipenomnenue cBera.

Xox mydeit B coOmparomiei JTnH3e.

XoJ s1ydel B pacCeuBaroOLICH JINH3E.

[Tony4yenue n300paKeHUH C MOMOIIBIO JINH3.

[TpuHIMI AEHCTBUS MPOSKIIMOHHOTO arapaTa 1 (poroamnmnapara.

Mopens riasa.

Jucniepcust 6e10ro ceera.

[Tonmy4yenue 6e10r0 cBeTa MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

JlabopaTopHbie padoThI M ONBITHI (C HCIOJb30BaHHEeM 000pyaoBaHus «Touka pocray)
HabmntoneHune 31eKTpu4ecKoro B3auMoaeicTBrs Tes1 COOpKa AIEKTPHUECKON IIeTIH U U3MEPEHNE
CWJIBI TOKA U HaIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B IPOBOJHUKE OT HANPSKEHUS HA €r0 KOHIAX Mpu
IIOCTOSIHHOM COIPOTHBIICHHH.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B 2JIEKTPUYECKOH LIETIH OT CONPOTHUBIICHUS IPU
ITOCTOSIHHOM HAIIPSKCHUU.

N3ydeHne nocaenoBaTenbHOro COCAMHEHNS TPOBOAHUKOB

N3ydeHne napayuieabHOro COEAMHEHNSI TPOBOAHHUKOB

N3mepenue conpoTUBIEHHE IPU OMOLIN aMIIEPMETPA U BOJIBTMETPA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTI0 CONPOTUBIIEHUS IPOBOIHUKA OT €r0 JUIMHBI, IJIOIAAH
MIONIEPEYHOI0 CEYCHMsI U MaTepuaia. Y eJIbHOE CONPOTUBIIEHHE. MI3MepeHre paboThl 1 MOLTHOCTH
ANEKTPUYECKOro ToKa. M3yueHne B3auMOAeCTBYS TIOCTOSHHBIX MarHUTOB.

HccnenoBanue MarHUTHOTO MOJISA IPSIMOTO IMTPOBOJHMKA M KaTYHIKU ¢ TOKOM. MccnenoBanne
SBJICHUSI HAMarHWYUBaHUA )keie3a. Mzydenne npuHnnna AecTBys 2JEKTPOMarHUTHOTO pelie.
N3yueHue neiCTBUS MarHUTHOT'O 10JIs HA IPOBOAHMK C TOKOM. V3yueHue npuHIuna 1eiCcTBUs
anekTpoasurarens. V3ydeHue sBiIeHUs 2JIEKTPOMATHUTHON MHAYKIMH. M3ydeHne npuHnuna
neiictBus Tpancopmaropa. M3yuenue sBIeHUs pacripoCTpaHEHHS CBETA.

HccnenoBanue 3aBUCMMOCTH yTJla OTPaKEHUsI OT yIJIa MaieHus cBeTa. Mi3ydyeHnue cBOMCTB
n300pakeHus B TUIOCKOM 3epkajie. VccregoBanue 3aBUCUMOCTH yTJIa TPEJIOMIICHUS OT yriia
nageHus ceera. Mzmepenue hoKycHOTO paccTosiHus coOuparomeit TuH3bl. [lomydeHnne
M300pakeHMi ¢ ITOMOIIBIO COOMPAIOIIECH TUH3BI.

HaOmtoneHue siBieHus TMCIEPCUH CBETa.

BbIyCKHUK Hay4UTCS:

b pacrio3HaBaTh JJICKTPOMArHUTHBIC ABJICHHUA U OOBSCHATh Ha OCHOBE HMCIOIINXCA 3HAHUM

OCHOBHBIC CBOMCTBA HIIH YCJI0BUSA NPOTCKAHUA 3THX SIBJICHUM: QJICKTpHU3anus TCII, BSaHMOHCﬁCTBHG

3apsAa0B, Harp€BaHUE IIPOBOAHHKA C TOKOM, BSaHMOHeﬁCTBHC MAar"duToB, OJJICKTPOMAarHuTHasd

MHIYKIMS, 1eHCTBUE MAarHUTHOTO TOJI Ha MMPOBOJHUK C TOKOM, MPSAMOJIMHEHHOE paclpoCTpaHEeHNE

CBCTa, OTPAXXCHUC U ITPCIOMIICHUC CBETA, JUCIICPCHU CBCTA,

b OIMMCBIBATh U3YUCHHBLIC CBOMCTBA TeN U OJICKTPOMArduTHBIC ABJICHHSA, UCIIOJIb3Ys (bmnqecm/le

BCINYUHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3apsaa, CHJIa TOKa, OSJICKTPUUYCCKOC HAMPSXKCHUC, BJIICKTPUYCCKOC

COINPOTHUBIICHUE, YJEIbHOE CONMPOTHBICHHE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKa, (POKYCHOE
paccTosiHUEe U ONTUYECKAasi CHJIAa JTIUWH3BI; TIPH ONMHUCAHUU MIPABUIIBHO TPAKTOBATH (PU3UYECCKUN CMBICT
UCIOJIb3YEMBIX BEJIMYMH, HX OO0O3HAYEHUS U €IWHULBI HM3MEPEHHUs; YKa3blBaTh (HOPMYIIbI,

CBSI3BIBAIOIIME TAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMH BEJIMYUHAMM;



®*  aHaNM3MpPOBATh CBOWCTBA TE€Jd, HJIEKTPOMArHUTHBIE SIBIEHUS M MPOLECCHl, HCIONb3Ys
¢u3nvecKre 3aKOHbI: 3aKOH COXPaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH Oma Juis ydJacTka Iery,
3akoH /[xoyns—JleHna, 3aKoH NpsSIMOJIMHEHHOTO pacIpOCTPAaHEHUs CBETA, 3aKOH OTPa)KEHHUS CBETA,
3aKOH MPEJIOMIIEHUS CBETa; MPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M €ro
MaTEeMaTHYeCKO€E BbIPa)KEHUE;

®*  pewaTh 33Jayd, HUCMONB3ys (u3mueckue 3aKoHbl (3akoH Oma Uid ydacTKa IeNH, 3aKOH
Jbxoyns—JleHna, 3aK0H NPSAMOJIMHENHOTO pacIIPOCTPAaHEHUs CBETA, 3aKOH OTPa)KEHUs CBETA, 3aKOH
NpejoMIICeHUs CBeTa) U (GOpMyNbl, CBsS3bIBaOLIMEe (PU3MUECKUEe BETMYMHBI (CHJa TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, MIEKTPUYECKOE CONPOTUBIIEHUE, YEIbHOE COIPOTUBIICHUE BEIIECTBA,
paboTa ToKa, MOLTHOCTh TOKa, (POKYCHOE pacCTOSTHUE U ONTUYECKasi CHJIA JIMH3bI, (HOpMYJIIbl pacuéra
ANEKTPUYECKOTO COMPOTHBIICHHUS] TMPH IOCJIENOBATEIbHOM U  MapajuleIbHOM  COEIWHEHUU
MIPOBOJHHUKOB); HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4Ml BbIIEIATH (GU3HUECKUE BETUYUHBI U (POPMYJIBL,
HeoOXoIuMBble A €€ pelIeHUs, U TMPOBOIUTH PACUETHL. BbiNyCKHUK HOLYYUM B03MO’CHOCHb

HAYy4umoscCs.

®  UCNONB306AMb 3HAHUA 00 DIEKMPOMACHUMHBIX AGNEHUAX 6 NOBCEOHEeBHOU JHCUZHU OJiA
obecneuenus besonacHocmu npu oopawjeHuu ¢ npudopamu U MexHUYecKUMU ycmpoucmeamu, s
coxpaneHus 300p08bsl U COONIOOEHUS HOPM IKOTOSULECKO20 NOBEOEHUs 8 OKpYcaloujeli cpeoe;

® npueodumb npumepbol npakmuieckoco UCno1b306aHUA qbu3ultea<ux SHAHUL o
INNEKMPOMACHUNIHBIX ABNEHUAX,

*  paziuuame 2paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWUll Xapakmep
@DyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs 3IeKMPU4ecKoeo 3apsaoa) u 02paHudeHHOCHb
UCNONIb3068AHUS YACMHBIX 3aKOHO8 (3akoH Oma 015 yyacmka yenu, 3akon /[ocoyna—J/lenya u op.);

*  npuémam nocmpoenusi Gusuueckux mooenell, NOUCKA U OPMYIUPOSKU OOKA3AMENbCME
BLLOGUHYMBIX 2UNOME3 U MEOPEMUUECKUX 6blB0008 HA OCHOBE IMNUPUHECKU YCMAHOGNIEHHbIX
Gaxmos;

®  HAX0O0UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aue QuU3UUECKYI0 MOOelb, pa3peuams npooiemy
Ha OCHOBe UMEIWUXCA 3HAHUU 00 JJeKMPOMACHUMHbBIX — SGNeHUAX C  UCNOIb308AHUEM
MAmMemMamuyecko2o annapama u OYeHU8ams pedaibHOCMb NOJYYEHHO20 3HAYeHUs Qu3uuecKoll
BeIUYUHDL.

KBaHTOBBIC IBJICHUSA

Omnertel Pe3epdopnaa. [nanerapuas moaens atoma. JInHelHyaTbie ONTUYECKUE CIIEKTPHI.
[Tornomnienue u ucnyckanue ceera aromamu. CoctaB aTOMHOTO si/ipa. 3apsiIOBOE M MACCOBOE YHCIIA.
SAnepHble cubl. DHEPTHs CBSA3M aTOMHBIX sifiep. PamnoaktuBHOCTh. Anb(a-, 6eTa - u ramma-
M3IIydeHusi. MeToibl perucTpaiuu SAepHbIX U3Ty4YEeHUH.

Snepubie peakunu. Jlenenune u cuntes saep. Ucrounuku sneprun ConHua u 38e34. SnepHas
SHEPreTHKA.

Jo3umeTpusi. BnusiHue paiioakTUBHBIX W3JIYYEHHI Ha )KUBBIE OPraHU3Mbl. DKOJIOTMYECKHE
po0JIeMbI padOTHl AaTOMHBIX AJIEKTPOCTAHIIHN.

Hemonctpannu Monaens onbita Pesepdopna. Habmronenue TpekoB yacTuil B kamepe Bunbcona.
YcTpolcTBO M ACMCTBUE CUETYMKA HOHU3UPYIOIINX YACTHII.

JlaGopaTopHble paboThl ¥ onbITHl HabmoieHne TMHEeHYaThIX CIEKTPOB U3ITyYCHHUS.

N3mepenue ecTecTBEHHOTO pau0AKTUBHOTO (POHA TO3UMETPOM.

BbInycKkHUK Hay4YHUTCS:

® pacrio3HaBaTh KBAHTOBBIC SIBICHUS H OOBACHATHL HAa OCHOBE HMCIONIUXCS 3HAHWM OCHOBHEIC

CBOMCTBA MU yCiioBUd HOPOTCKAHHUA OTHUX SIBJICHUM: €CTECTBCHHaAs U HNCKYCCTBCHHAA

PaaAO0aKTUBHOCTh, BOSBHUKHOBCHUC JIMHEHNYaToro CIICKTpa U3JIYYCHH,



® ONMCHIBaTh H3YYEHHBIC KBAaHTOBBIE SBJICHUS, WCHOJIb3yd (PU3MUYECKHE BEIUYMHBI: CKOPOCTb
JJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, NIEPUOJ MOJypacaaa; pU ONUCAHUU
NpPaBUIBHO TPAKTOBATh (PU3UYECKUH CMBICH HCIOJNb3YEMBbIX BEIMYUH, WX O0003HAUECHUS U

€AVHMIIBI M3MEPEHUS; YKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIINE NAaHHYIO (U3MUYECKYIO0 BEJIHMYHUHY C

ApyrumMu

BCJIIMYMHaMU, BBIYUCIIATH 3HAYCHUC (bHBH‘IGCKOﬁ BCIIMYHHBI,

¢ aHAIU3UPOBATh KBAHTOBBIC SIBICHHUS, HCIIOJIb3Ys (bHSH‘IeCKI/IC 3aKOHBI M IIOCTYJIAaThl: 3aKOH
COXpPAaHCHUA SHCPIrUr, 3aKOH COXPAHCHUSA JJICKTPUICCKOI'0 3apdaad, 3aKOH COXpaHCHHUA MAaCCOBOTI'O
qucia, 3aKOHOMCPHOCTH U3JTYUYCHUS U IMOTJIOIICHHA CBETA aTOMOM;

® pa3nu4aTh OCHOBHBIE NMPHU3HAKHM IJIAHETAPHOM MOJENU aToMa, HYKJIOHHOW MOJENH aTOMHOTO
Anpa;

® IPUBOAMTHL TPUMEPHl MPOSBICHHUS B TPUPOJE U  NPAKTHUECKOTO  HCIOJIb30BAHMUS
PaAMOAKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX PEAKIIHMA, TMHEWYATHIX CIIEKTPOB.

Bbll’lyCKHuK noOJiyvyum 603MOINCHOCNb HAYHUNbCA.!

® UCNONIBL306AMb NOLYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCU3HU NpU obpawjeHuu ¢ npubopamu
(cuemuuk UOHUBUPYIOWUX YACTUY, O03UMemp), OJisl COXPAHEHUSL 300P06bs U COONO0EHUsL HOPM
9KONI02UYECKO20 NOBEOCHUSL 8 OKPYICaAtOuell cpeoe;

® COOMHOCUMb IHEPSUID CBA3U AMOMHBIX ;Z()ep C 0€d)€KmOM MAacceol,

® NPUBOOUMb NPUMEPLL BIUAHUS PAOUOAKIMUBHBIX USLYYEHUN HA JICUBbLE OP2AHU3MbL, NOHUMAMb
NPUHYUN OetCMBUsL 003UMempa,

® nonumams JKoJjlocudecKue np06ﬂesz, B03HUKawouwue npu Ucnoib306aHuUU AMmMoOMHbIX
3JZ€Kmp06’maHI4MI/7, u nymu pewernust smux I’lpO6JZ€M, nepcneKkmussbl UCnoab306aAHUA YNPABIAEMOO
mepMOﬂ()epﬂozo cuHmesd.

Crpoenue u 3BoJonus BeesieHHoM

I'eonieHTpHUUECKast ¥ TeTHOLCHTPHUECKas CUCTEMBbI Mupa. Pu3ndeckas Iprupoaa HeOEeCHBIX Tel
Conueunoii cuctemsl. [Iponcxoxnenne Conneunont Cucremsl. Pusznyeckas npupoaa CoyHIa u
3Be3l1. Ctpoenue Beenennoit. DBomtonus

Bcenennoii. JleMoHCTpalinu

AcTpoHOMHUYECKHE HAOTIOICHUSI.

3HAKOMCTBO C CO3BE3MSIMH M HAOIIOICHNE CYyTOYHOTO BpaIllEHUs 3BE3IHOTO Heba.
Ha6monenue nprxenus Jlyasl, CoHIIA U TUIAHET OTHOCUTEIHHO 3BE3I.
BbImycKHUK HayduTCS:

® pa3;jMyaTh OCHOBHBIC MPU3HAKU CYTOYHOT'O BpalleHUs 3BE31HOr0 Heba, aprkeHus Jlynsl, ConHna
U TUIAHET OTHOCUTEIBHO 3BE3]I;

® IOHUMATh pa3jInyus MCKIOY FGHHOHGHTpH‘IGCKOﬁ u FGOLIGHTpH‘-IGCKOfI CUCTCMaMH MHUDPaA.

Bbll’lyCKHuK noJjydunt 603MOHCHOCNTb HAYYUMbCAL!

® yKazvleamv oOwue C8OUCMEA U OMIUYUsL NIAHEN 3eMHOU 2PYNNbl U NIAHEeM-2USAHMO8, MALblX
men Conneunou cucmemvl U OOILUWIUX NIAAHEN, NOAb308AMbCS KAPMOU 36€30H020 Heba npu
HAOI00eHUAX 36E30H020 Heba,

® Paznuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa), COOMHOCUMb Yeem
36e30bl ¢ e€ memnepamypou,

® paznudams 2unomesvl 0 npoucxoo;cdeﬂuu Conneunoti cucmembol.

7 knace (70 yacoB, 2 yaca B HeJIeJII0)



Benenue (4 1)

Urto mzyuaet pusnka. usnueckue spieHus. HabmoaeHus, onbIThl, U3MEPECHHS.

du3uKa U TEXHUKA.

JlaGoparopHblie padoThI:

1. Ompenenenue 1eHbI IEIEHUS H3MEPUTEIHHOTO IIMIMHIIPA (C UCTIOIb30BAaHHEM 000PY10BaHHS
«Touka pocray).

IlepBoHa4ya/IbHBIE CBeIeHNsI O CTPOEHNH BemiecTBa (6 1)

Monexynsl 1 atoMbl. Auddysus. J[Buxenne monekyn. CBs3b TeMIepaTypsl TeJa cO CKOPOCTHIO
JBUKEHUS €ro MojeKyll. [IpuTskenne u OTTaIKuBaHHE MOJIEKYJI. Pa3inuHbIe COCTOSHUSA BELIECTBA
U X 00BSCHEHHE HA OCHOBE MOJICKYJISIPHO - KHHETUYECKUX MPEICTABICHHA.

JlabopaTopHbie padoThbI:

2. 3Mepenue pa3MepoB MalbIX Tel (C UCIOIb30BaHnEM 00opynoBaHus «Touka pocTay)
B3aumoneiicTBue Tea (22 u)

Mexanunueckoe nBmxenue. PaBHomepHoe Brxenue. CKOpocTb.

Nuepuusa. Bzaumonencreue ten. Muepuusa. Macca tena. Mi3mepeHnne Maccehl Tenna ¢ IOMOLIBIO
BecoB. [IlmoTHOCTH BeecTsa.

SIBnenue Tsarotenus. Cuna tshxectu. Cuita, BO3HUKaroImas npu nepopmanuu. Bec.

CBs13p MEXly CUJIOHN TSHDKECTU U MacCoi.

Yupyras nedopmarus tena. 3akoH ['yka.

Hunamomerp. ['padndeckoe n3odpaxenue cuibl. CIoxkeHue cuil, AUCTBYIONUX 110 OAHOMU MPSIMOH.
Tpenune. Cuna Tpenus. TpeHHe CKOJIbKEHUs, KaUeHUs, TOKosl. [[oIMmHuKH.

JlabopaTopHbie padoThbI:

3. M3mepeHue Macchl Tesla Ha Becax (C MCHOJIb30BaHHEM 000pyaoBanust «Touka pocTay)

4. Wsmepenne o6bema Tena (C MCMONb30BaHUEM 060pya0Banus «Touka poctay). 5. U3mepenue
IUIOTHOCTH TBEPJIOTO Tela (C UCIOob30BaHueM 00opynoBaHus «Touka pocTay).

6. T'pagympoBaHue NPYKUHBI U H3MEPEHUE CHIIBI C TOMOMLIBIO JUHAMOMETPA (C MCIONIb30BAHUEM
obopynoBanus «Touka pocray). JlaBjieHre TBEPABIX TeJl, JKUAKOCTEH 1 ra3os (21 4)
Hasnenue. JlaBnenue Bepasix Tel. JlaBnenue raza. O0bscHEHUE TaBIIEHUS T'a3a HA OCHOBE

MOJIEKYJIIPHO - KHHETUYECKUX NpeAcTaBiieHnil. 3akoH [Tackarns.
J/laBieHne B JKUAJIKOCTH " raze. Coobmaromuecs COCYIBL. [Inro3sL.

I'mppaBnuueckuii nmpecc.

Atmoctepnoe nasienue. OnsiT Toppuuennu. bapomerp-anepoua. 3menenne armocgepHoOro
JIaBJIeHUs ¢ BbIcOTOM. MaHnomeTtpsl. Hacoc.

ApxumenoBa cuna. YcnoBus TIJIaBaHUSA Tell. Bonansrit TpaHCHOPT.
BoznyxomnaBanue. JlabopaTopHbie

padoThI:

/. V3MepeHUe BHITAIKMBAIONIEH CUIIBI, IEHCTBYIONIEH HA MOTPYKEHHOE B JKMIKOCTH TENO (C
WCIIOIb30BaHUEM 000pymoBanus «Todka pocTay).

8. BblicHeHHe YCIOBMiIi IUIaBaHMS Tel B SKMAKOCTH (C MCHOIb30BaHUEM 00OPYIOBAHHUS

«Touka poctay).

Pa6ora nu MomHOCTB. JHeprusi(1S 4)

Pabota cuibl, neiicTByIoMmIEH 110 HATPABJICHUIO ABMKEHUS Tesia. MomHocTh. [IpocThie MexaHU3MBI.
VYcnoBue paBHOBecHs pbryara. MomMeHT cuiibl. PaBHOBECHE TeI ¢ 3aKPEIJIEHHOM OChIO BpalllCHUS.
Bunel paBHOBeCHS.

PaBeHCTBO paboT npu KUCIIONB30BaHUH MeXaHU3MOB. KoaddhunmeHT moiae3Horo aeicTBus.
[ToTeHuManpHas 3HEPIUs MOAHATOIO TEJa, CKATOM NpyXUHbI. KnHEeTHYeCKas S3HEpPIUsl
JBIOKYyIErocs tena. [IpeBpaiiieHne oJHOTO BUIa MEXaHUYECKOW YHEPTUM B APYroil. DJHEPrus peK u
BETpa.

JlaGoparopHblie padoThI:

9. BslscHeHHE yCIOBUA PABHOBECHS Phluara (¢ UCIOIb30BaHHEM 060pyI0BaHus « ToUKa pocTay).



10. Usmepenue KIIJI npu nogseMe Tesa Mo HAKJIOHHOH MIIOCKOCTHU (C HMCHOJB30BAHUEM

obopynoBanus «Touka poctay).

Pe3epBHoe Bpems - (34).

Yuammecsi 10J2KHbI YMeTh:

JaBaTh ONpeeTICHUE MOHATUN: (pu3MKa, TeJO, BEIIECTBO, MaTepus, BEIMYMHA, HAOIIOJCHHE,
OTBIT, M3MEPEHHE, MOTPEIIHOCTh, EIWHUIBI H3MEPEHHUs, H3MEepUTEIbHbIE NPHOOPHI, IIeHA
NEJIeHUS], SKCIEPUMEHTAIBHBIE U TEOPETUUECKNE METO/IbI U3YUYEHHUsI IPUPOJIbI, aTOM, MOJIEKYIa,
Kalwuisip, MEXaHWYeCKOoe JIBWKCHHME, TPAaeKTOpHs, CHCTeMa OTcueTa, rpaduk JBUKCHUS,
WHEPTHOCTh, B3aUMOJAEWCTBHE TeN, NPOCThie MeXaHu3Mbl; uddy3us, CcMadyMBaHUE,

HEeCMayuBaHKE, HHEPIIHS, HEBECOMOCTh, IEPETPYy3KH, CBOOOAHOE TMaJIeHNe, TUTaBaHuE;

JaBaTh OnpejeieHne (U3NYECKUM BEIHMYMHAM: CKOPOCTbh, MyTh, Macca, INIOTHOCTb, CHJIA, CHJIA
TSOKECTH, CWJIa YIPYrOCTH, CWJIa TPEHUs, Bec Tena, KOod(Q(UIUEHT TpeHus, Kod(pQUIMEeHT
KECTKOCTH, NaBJICHUE, apXuUMeloBa CHia, paboTa, MEXaHW4ecKas HHEprus, MOTCHLUAIbHAS

SHEprus, KNHETHYeCKasi SHEPrusi, MOIIHOCTh, KITJI, MOMEHT cuiibl;
OTIpEeCIIATH IIEHY JICJICHUS U OTPELIHOCTh MpHoopa;

MPaBUJIBHO MOJIb30BATHCS MEH3YPKOM, JIMHEHKOM;

U3MEpATH 00bEM Tela C MOMOIIBI0O MEH3YPKHU;

MPUBOJUTH IPUMEPHI PUINYECKUX SBICHHH, (PU3HMUECKOro Tella BEIIeCTBa;
dbopMynrpoBaTh OCHOBHBIE TIoNokeHuss MKT;

penaTh Ka4eCTBEHHBIE 3a]]a41 110 TEME;

110 Ta6JII/II_[aM HaXOIUThb TeMHepaTypy Hepexoz[a BEIIECTBA U3 OAHOI'O aneI‘aTHOFO COCTOAHHUA B
JIPyTOe;

INPpUBOAUTE NPUMEPLI CMAYHUBAOIIUX KW HCECMAYUBAIOMIHUX )I(PI,HKOCTeﬁ; HUCITIOJIB30BaAHUA
KalWJUIAPHOCTH,; BCHICCTBA B PA3JIMYHBIX arperaTHbIX COCTOSAHHAX, - OSKCICPHUMCHTAJIBHO

ONPEIENATh Pa3Mephl MAJIBIX TEIL.

3anuchIBaTh (POPMYIIBI CKOPOCTH, IIyTH, BPEMEHH ABM)KECHUS, INIOTHOCTH, MacChl U 00beMa Telna;
PaBHOJICMCTBYIOIICH CUJIbI; 3aKOHA ['yKa; Beca Tena, CUIIbl TSHKECTH;

MpaBUJILHO MMOJB30BATHCA BECaMU, TUHAMOMCTPOM;

H3MEPATH CUILY, Maccy;

10 YUCITY PACKPBITh PU3NYECKUIN CMBICI CKOPOCTH, INIOTHOCTH BEILIECTBA, )KECTKOCTH TEJa;
MNPpUBOJUTL IMPUMCPBI MaTepHaHBHOﬁ TOYKH, MOCTYMNATCIBbHOTO ABWXXCHUA; PA3JIMYHBIX BHUIOB

ABUIKCHUS; MPAKTUYCCKOI'O UCIIOJIb30BAHUS HHCPLIUH, BUIOB TPCHUS; IOAIIHUITHUKOB,

dbopmynupoBath 3akoHbl ['yka, Ilackans, Apxumena, «30J0To€ MPaBUIO» MEXAHHUKHU; YCIOBHE
paBHOBECHE pbluara, 3aKOH COXPaHEHUs YHEPTUH;

pemaTtb HpOCTGI\/'ILHI/Ie 3ala4yi Ha OINpCcACIICHUC [CHbI ICIICHUA Hpﬂ60pa U TOrpCIIHOCTHU
HU3MCPCHHA, KAUYCCTBCHHBLIC 3aJlaid Ha OGBHCHGHHG SABIICHUN C TOYKH 3pCHUA CTPOCHUA
BCIICCTBA. HA BBIACHCHUC MPHUYNH ABHUXKCHUS TCJIA, PACUCTHLIC 3a/la4X HAa 3aKOH FyKa, 3a4a4Yy Ha
pacyeTr Ccuil MPUPOIbI, pacueTHbIE 3aJayd Ha 3aKoH ApxuMena, IUIaBaHUE TeJ, Ha 3aKOH
COOOMIAIONTUXCS COCYIOB, HAa pacdeT padoThl, s3Hepruu, MmomtHocTH, KIIJI, MoMeHTa cui;, 3amaun

Ha TIPUMEHEHHUE YCIOBUSI pAaBHOBECHS phluara,

MPAaBUIIHLHO MOJIb30BATHCS MPUOOpaMU MAaHOMETPOM, 0aPOMETPOM;



- OOBSICHATH Ha3HAYEHHE, YCTPONUCTBO U IPUHIIMII ICUCTBUSA OApOMETPOB,
MaHOMETPOB, I'MIPaBIMYECKUX MAILIMH, HACOCOB U UX HCII0JIb30BAHUE;
- U3MEPSTh apXUMEJOBY CUITY;

- coOuparh ONBITHBIE YCTAHOBKH [UIS MPOBEIEHUS SKCIEPUMEHTA IO BBIACHEHHUIO YCIOBHS
paBHOBecus prruara, KIIJ] HakJIOHHOM IIIOCKOCTH;

- IPUBOAUTH IPUMEPHI IPAKTUUECKOrO IPUMEHEHHUS ITPOCTHIX MEXaHU3MOB.

8 kiacc (70 yacoB, 2 yaca B HeJIeJII0)

TemnoBbie aBaeHuA (25 1)

TennoBoe aBmxenue. Buyrpennss sneprusi. Pabora u Tersonepeaaya Kak cnocoObl H3MEHEHHS
BHYTPEHHEH SHEPIUHU Tena. Buasl Temonepenayu.

KonunuecTBo TemnoThl. Y AenbHas TEIIOEMKOCTb. Y Ae/IbHAs TEIIOTa CrOpaHus TOILUIMBA.
[InaBneHne u kpuctannusanusd. TeMeparypa riaBieHus. Y 1eabHasi TEII0Ta IIJIaBICHHUS.
Ncnapenue u koHaeHcanusa. OTHOCUTENbHAS BIaKHOCTb BO3/lyXa U €€ U3MEpPEHHUE.

Kunenue. TemmnepaTrypa kumneHus. Y AelbHas TEIUIOTa MapooOpa30BaHuUs.

OOBsicHeHHE U3MEHEHUH arperaTHbIX COCTOSHUI BellecTBa HA OCHOBE MOJIEKYJISPHO -
KMHETUYECKUX ITPEICTABICHHUMN.

IIpeBparieHus 3HEPTUU B MEXaHUYECKUX U TEIJIOBBIX ITPOLIECCaX.

JlBuraTens BHyTpeHHero cropanus. [Taposas TypOouna. JlabopaTtopHbie padoThi:

1 CpaBHeHnme KONMYECTB TEMIOTHl NPH CMELMIMBAHUM BOJBI PA3HOM TeMmepaTypsl (C
UCTOJIb30BaHUEM 000pynoBaHus «Touka pocTay).

2 W3MepeHue yaenbHOH TEMIOEMKOCTH TBEPAOTO Tela(C HCHOIb30BAHHEM O0OODPYIOBAHHMS
«Touka pocray).

3 H3MmepeHue BIaKHOCTH BO3/yXa (C MCIIOJIb30BaHKEM 000pynoBanus « Touka pocTay).

DJiekTpuuecKkue siBjaeHusi (27 ) Dinexrpusanus Tei1. [lBa poaa 3JeKTPHUCCKHUX 3apsI0B.
B3aumopeiicTBue 3apsiioB. DINEKTPUUECKOE TOJIE.

JIMCKpPETHOCTh AIIEKTPUYECKOTO 3apsja. DNEKTPOH. Crpoenue aTOMOB.
IToCTOSHHBIN 3JIEKTPUYECKUM TOK. ['anbBaHMYECKHE AIEMEHThI. AKKYMYJISITODBI.

DJIeKTpUYecKas 1elb. JIEKTPUUECKUN TOK B MeTaiuiax. Cuia Toka. AMIiepMeTp. DIEKTPUUECKOE
HanpspkeHue. BonbTMeTp. DnekTpudeckoe conpotusieHue. 3akod Oma Juist ydacTka
AJIEKTPUYECKOM LIETIH.

VY nenbHoe conpoTusiieHue. Peocratel. Buapl coenHeHN TPOBOIHUKOB.

PaboTta 1 MOIIHOCTH 3IEKTPUUECKOTO TOKa. KOIMYecTBO TEMIOTHI, BHIAENIIEMOE TPOBOJHUKOM C
TOKOM. CUeTUYUK 3JeKTpUUeCcKOoil sHepruu. Jlamna HakanuBaHus. DJIEKTpOHArpeBaTelIbHbIC
npuOopskl. Pacder anexkTposHepruu, motTpedseMon ObITOBBIMU AeKTponprubopamu. KopoTkoe
3aMbikaHue. [InaBkue npenoxpanureny. Jlaboparopusie padboThl

4 COGopka >IEKTPUYECKON nenu " U3MEPEHUE CHIIBI TOKa (C MCIIOJIb30BaHUEM
obopynoBanus «Touka poctay).

5 U3MepeHne HaNpsHKEHMs HA PA3IMYHBIX YYAaCTKAX IEMH (C UCIOJIb30BaHUEM 000PYI0BAHHUS
«Touka poctay).

6 PerynupoBaHMe CUIIbI TOKA PEOCTATOM (C UCIOJIB30BaHUEM 000pyn0BaHus «Touka pocTay).

[/ V3mepeHue CONpPOTHMBIEHHMS MPOBOJHUKA C MOMOIIBIO aMIIEPMETPa M BOJLTMETPA (C
WCIIOJIb30BaHueM 000pynoBanust «Touka pocTtay).

8 Wsmepenue paGotel u MOIIIHOCTA  3JIEKTPUYECKOTO TOKa (c ucnonb3oBaHUEM
obopynoBanus «Touka pocTay).



DJIeKTPOMArHUTHBIE sIBJIeHUs (64)

MarauTHO€ noJie TOKa. DJIEKTPOMarHuThl U uX npuMeHenue. [locrosaabie MarHuTbl. MarHuTHOE
noJie 3emn. JleiicTBre MarHUTHOTO 10JI HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTENb.
JlaGopaTropHblie padoThI

9 M3yueHune IIEKTPUIECKOTO IBUTATEIS TOCTOSIHHOTO TOKA.
CaeroBbie siBjeHus (9 )

Ncrounuku csera. [IpsimonuneitHoe pactipocTpanenue ceeta. OTpakeHue cBeTa. 3aKOHbI
oTpaxkeHus cBera. Ilnockoe 3epkaino. [Ipenomienne caera.
JInn3er. @OKYyCHOE pacCTOsTHUE M ONTHYECKas cuia JTUH3BL. [locTpoeHne n3o0pakeHuil, 1aBaeMbIX
TOHKOU MuH30M. OnTHdeckue mpuoopsl. JlabopaTopHbie padoThI:
10 IMomy4yeHnne n300pa>keHU ¢ ITOMOIILI0 COOMPAIOIIEH JTUH3HI (C UCTTOTH30BAHUEM
obopynoBanus «Touka pocTay).
IToBTOpeEHue - 3u.

Yuammuecs 1015KHBI yMeTh:

- 1aBaTh ONpE/ACJICHUE TMOHATUNA TEIJIOBOE JBMXKEHUE, TeIUIonepeaaya, TEeMIONnpOBOAHOCTD,
KOHBEKIIUS, W3Jy4eHHEe, arperaTHOE COCTOsSHHE, (a30BbI MEPEXOJ. AJICKTPUUECCKUN 3aps,
AIEKTPUIECKOE T0JI€, TPOBOJHUK U AMDIICKTPUK, XUMHUUYECKUMA AJIIEMEHT, aTOM U aTOMHOE SIpO,
MPOTOH, HEUTPOH, DJIEKTPUUYECKAs] CUJIA, MOH, 3JEKTPUYECKas LeNb U CXeMa. MarHUTHOE TOJIe,
MarHUTHBIE CHUJIOBBIE JTMHHH, 3JIEKTPOMAarHUTHOE I0JI€, ITOCTOSIHHBI MarHUT, MAarHUTHBIN TOJIOC,
TOYEUHBIH MCTOUYHUK CBETA, IMOJIE 3PEHUSI, aKKOMOJIAllUsl, 3epKajio, TeHb, 3aTMEHUE, ONTUYECKas

0Ch, POKYC, ONTHYECKUI LIEHTP, OIM30PYKOCTh U AaTbHO30PKOCTD;

- TaBaTh ompeaeNieHue (U3MUECKUM BEIUYMHAM: BHYTPEHHSISI DHEPTHs, KOJUYECTBO TETUIOTHI,
yIenbHas TEIJIOEMKOCTh BEIIEeCTBAa, yJelbHas TEIoTa CropaHusl TOIUIMBA, yHEibHas TEIioTa
napooOpa3oBaHus, yAedbHAs TeEIJIOTa IUIABJICHMS, TeMIepaTypa, TeMIeparypa KUIEeHus,
TeMIlepatypa IUIaBJIEHHUS, BIJIAXHOCTb, DJEKTPUUYECKHH 3apsij, CWiIa TOKa, HampshKeHUe,
COMPOTUBIICHUE, YIEIbHOE CONPOTUBJIEHHE, paboTa U MOUIHOCTh TOKAa, YIJbl MaJeHus,

OTpaKeHHUS, IPEeTOMIICHUS, OKYCHOE PacCTOSHUE, ONTUYECKAs CHUIA.
- (hopMyIHPOBATH 3aKOH COXPAHEHHSI SHEPTHH B TETUIOBBIX MPOIECCAX;
- peliaTtb HpOCTGﬁHIHG KauCCTBCHHBIC U paCUYCTHBIC 3a/1a41 Ha TCIIJIOBLIC SABJICHUSA
= 11O YUCJIYy AaThb IMOHATHUC q)HSH‘-IGCKOFO CMBbICJIa T3.6J'II/I‘-IHBIX JaHHBIX TCMBbI,
- paboTaTh C COOTBETCTBYIOIIUMH TAOJIUIIAMH;
- OTIPENeNATh IICHY ACTICHUS TEPMOMETPA;
- YMETh MOJIb30BATHCSI TEPMOMETPOM, KAIIOPUMETPOM, TICHXPOMETPOM;

- 00BACHATH Ha3HAUYCHHE, YCTPOUCTBO U npuHIUM AekictBus JIBC, ncuxpomMerpa; - pUBOIUTH
MPUMEPHI MPAKTUYECKOTO MCIOJIb30BAHUS 3aKOHOB Kypca M TEIJIOBBIX JIBUTATENICH.

- COCTaBJISITh MPOCTEUILINE AIEKTPUUECKUE LIEMTU U BBIYEPUMBATH UX CXEMBI;
- U3MEPSATH CHITY TOKA U HANPsDKEHUE, COTIPOTUBIICHUE;

- MOJIb30BAThCSI PEOCTATOM;

- HaXOAWTh YACIHHOE COMPOTUBIICHHE ITPOBOIHUKA IO TaOIHUIIE;

- OOBSCHATh Ha OCHOBE MOJIOKCHHUN SJICKTPOHHOW TEOPUU JJICKTPU3AIMIO TEJ, CYIIECTBOBAHUE
IIPOBOJHUKOB M JUIEKTPUKOB; HArpeBaHUs IPOBOIAHUKA JJIEKTPUYECKUM TOKOM; JEHCTBHE
ANIEKTpOHArpeBaTeNbHbIX MPUOOPOB; -OO0BACHATH NEHCTBUE 3JIEKTPOU3MEPUTEIHHBIX MPUOOPOB,
AJIEKTPOJIBUTATEINS; - PElIaTh 3a/aud ¢ NpuMeHeHueM 3akoHa Owma, [[xoyins-JIeHia, 3akoHOB



MOCTIeIOBATEIbHOTO M MapallIeIbHOTO COCJMHEHHUs MPOBOJHHUKOB U cienymomux ¢opmyn: R =
pl/S; A=Ult; P=UI; Q=I* Rt;

- (hopmynupoBaTh 3aKOHBI MPSIMOJIUHEHHOIO PACIPOCTPAHEHUS CBETA, OTPAKEHUS U MPEITOMIICHHUS
CBETA;

- HpaKTI/I‘-IeCKI/I HpI/IMeHHTB OCHOBHBIC ITOHSTHUA U 3aKOHBI IJIA O6’b$ICHeHI/I5I ,Z[eﬁCTBHH (bOToaHHapaTa,
rJ1a3a, O4KOB;

- [OJIy4aTh U300paxKeHHs MPeAMETa C TOMOIIbIO JIMH3BI U TJIOCKOTO 3€pKaJia; - CTPOUTD U
OTHCHIBATh U300paKEeHUs IIPEIMETA B IIJIOCKOM 3€pKajie U B TOHKOM JINH3E;

- p€liaTh Ka4CCTBCHHBIC U PACUCTHBIC 3a/la4 HAa 3aKOHBI OTPAXCHUA CBETA, HA PACUCT OIITHYECKOM
CHUJIBI JIUH3BI M ONITHYECKOM CHUJIBI CUCTEMBI JIMH3.

O kaace (102 gaca, 3 yaca B Hezel1I0)
3akonbl ABM:KeHHUs1 U B3anmoaeicTBus Tea (30 v)
MarepuanbHas Touka. Cucrema oTcyera.

[Tepememienue. CKOpOCTh NPSIMOJTMHENHOTO PABHOMEPHOTO ABMKEHUS. PABHOYCKOpEHHOE
IPSIMOJIMHENHOE IBUJKEHUE. MTHOBEHHAs! CKOPOCTh, YCKOPEHHE, TEPEMEILICHUE.

I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMUUH OT BPEMEHH ITPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBUKEHUHU.

OTHOCHUTENBHOCTh MEXAHUUECKOTO IBHIKEHUS.

Ilepsbiit 3akoH Hprorona. MHepunanbubie cucteMsl orcuera. Bropoi 3akoH Herotona. Tpernii
3akoH HproToHa.

CBobonHOe najieHne. 3aKOH BCEMUPHOTO TATOTeHUs. VICKycCTBEHHBIE CITYTHUKH 3€MITH.
Nmnynbc. 3akoH coxpaHeHUs uMIyiibca. Pakersl. JlabopaTopHbie padoTsI:

1. WccnenoBanne paBHOYCKOPEHHOTO JBHKEHHS 0€3 HAYAIBLHON CKOPOCTH (C HCIIOIB30BAHUEM
obopynoBanus «Touka poctay)

2. V3MmepeHune ycKopeHHs cBOOOIHOro NajgeHus (¢ MCIOJIb30BaHkeM 00opynoBanus «Touka
poctay).

Mexann4yeckue Koj1e0aHus U BOJHBbI. 3BYK (16 1)

Konebarensnoe neuxenue. Konebanus rpysa Ha npyxuHe. CBOOOAHbIE KOIeOaHUS.
Koneb6arenpnas cuctema. [lepuon, yactora m ammutyaa konedanwnii. [IpeBparienue sHeprun mpu
KosebaHusx. 3aryxarouiie konebanus. BeiHyXIeHHbIE KoJIeOaHMs.
PacnipocTpanenue konebanuii B ynpyrux cpenax. [lonepeunsie v mpo101bHbIC BOJIHBL. CBSI3b
JUTMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IEPHOOM.
3ByKoBbI€ BOJIHBI. CKOPOCTh 3ByKa. [ pOMKOCTB 3ByKa M BBICOTA TOHA. JXO.

JlabopaTopHbie padoThI:

3. UccnenoBanue 3aBUCUMOCTH MIEPUO/IAa U YACTOTHI CBOOOTHBIX KOJIEOAHUI MasiTHUKA OT €T0

JUTHHBI (C UCTIOJIb30BaHUEM 00opyaoBaHus «Touka poctay).
DJleKTPOMarHUTHbIE siBJIeHUs (204)

OnHOPOJHOE M HEOAHOPOJHOE MAarHUTHOE TOJIE.
Hanpasienue Toka U HanpaBJieHHUe TUHUM ero MarHuTHoro nosst. [lpaBuno OypaBuunka.
OOHapyxeHue MarHuTHOro 1oiist. [IpaBuio seBoii pyku.
NHaykiys MarHuTHOTO 1OJIsl. MarHUTHBINA MTOTOK. DJIEKTPOMArHuTHAsI MHTYKITHS.
I'eneparop nepemeHHoro Toka. [IpeoOpa3oBanue sHEPTUU B 3IEKTPOreHEPATOpax. IKOIOTHIECKHE
poOJIEMBI, CBA3aHHBIE C TEIUIOBBIMU M THAPORJIEKTPOCTAHIUAMH. DJIEKTPOMAarHUTHOE TIOJIE.
DneKTpOMarHuTHbIE BOIHBI. CKOPOCTh PacpoCTPaHEHUS dJIEKTPOMAarHUTHBIX BOJIH.
DneKTpOMarHuTHas IpUpoJia CBETA.

JlabGoparopHblie padoThbI:

4. VIzyueHue sBIE€HUS SJIEKTPOMAarHUTHON MHTYKIUH.



Crpoenne aroma 1 aTOMHOTO0 s1Apa (204) PagnoakTUBHOCTH KaK CBUJIETENILCTBO CII0KHOTO

CTpOEHUS aTOMOB. AJbda-, 6eTa - 1 TaMMa-u3JIy4eHHs..
Omnsitel Pesepdopaa. SAnepras Mmoaens atoma.
PanuoaxkTiBHBIE IpEBpallleHUs] aTOMHBIX sIIEP.
IIpOTOHHO - HEWUTPOHHAS MOJIENb s/ipa. 3apsAI0BOE U MAaCCOBOE YNCIO. S IEPHBIE pEaKLINH.
Henenune u cunres anep. CoxpaHeHue 3aps10BOr0 U MacCOBOIO YHMCEI IIPH SAEPHBIX PEAKIUAX.
OHeprus CBsA3M 4acTHUIl B siipe. Briaenenne sHepruu py aepHbIX peakiusax. M3myuenue 3Be3 1.
SAnepHast sHEpreTHKa. DKOJIOTHYECKUE TTPOOIEMBbI paOOTHI ATOMHBIX JIEKTPOCTAHIIH.
Metobl HaOIIOICHUS U PETUCTPALINH YacTHUI] B siAepHOl pusuke. Jlozumerpusi.

JlabGopaTropHblie padoThI:

5. U3ydenwne neneHus siapa aroMa ypana mo gororpadguu TpeKoB.
Ctpoenue u 3Boonns Beeennoii (7 1)

I'eonieHTpHUUeCcKas ¥ TeIHOLCHTPHUECKas CUCTEMBbI Mupa. Pu3ndeckas Iprupoaa HeOEeCHBIX Tel
Conueunoii cuctemsl. [Iponcxoxnenne Conneunont Cucremsl. Pusznyeckas npupoaa CoyHIa u
3Be3n. Ctpoenue Beenennoit. OBomonust BeeneHHoM.

IMoBTOpenue (9 u)

Yuyamuecs 10J2KHbI YMETH:

- 1aBaTh OIpPEICICHHUE OCHOBHBIX MOHSATUH OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUXKEHUS,
TPAeKTOpHs, MHEpIHUAIbHAs CHUCTEMa OTCUYETa, MCKYCCTBEHHBIM CIYTHHUK, 3aMKHYTas CHUCTEMA,
BHYTPEHHUE CHJIbI, MAaT€MAaTHYECKUI MAasATHUK, 3BYK, MarHMTHOE IIOJIEe, BHUXPEBOE IOJIE,
AJIEKTPOMArHUTHOE TOJIe, 3JIEKTPOMAarHUTHBIE BOJHBIL. allb(da-, 0eTa-, raMMa- U3IydeHHue, U30TOIl,
HYKJIOH, aTOMHO€ SIJpO, IPOTOH, HEUTPOH;

- IaBaTh omnpezesieHue (HU3MUYEeCKUX BEIUYMH: MepeMellleHre, TPOeKIHs BEKTOpa, MyTh, CKOPOCTb,
YCKOpEHHE, YCKOpEHHE CBOOOJHOTO MaJCHHS, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHa, CHIIa
TSDKECTH, Macca, BeC Teja, UMITYJIbC, IEPUO/I, YaCTOTa, aMILTUTY/a, TIEPUO/, YacToTa, ¢a3a, JJIMHa
BOJIHBI, CKOPOCTb BOJIHBI, MArHUTHAs! MHIYKIWS, MATHUTHBINA IOTOK, SHEPTHSI AJIEKTPOMATHUTHOTO

TI0JISL; PHEPTHs CBsI3U, Ae(PEeKT mMacc.

- OOBSCHATH CYIIHOCTh TEOLCHTPUYECKOW U TEITUOICHTPUYECKOM CHCTEMBI MHUpPa, - YMETh
00BsICHATH npoucxoxacHne CoTHeYHON cHCTEeMBI, CTpoeHHe Beenennoil, aBomonnio BeeneHHOH,
duzndeckyro mnpupony HeOecHbx Ten, CoNHIIA U 3BE3N; - yMeTh (POPMYIUPOBATH 3aKOHBI
HproToHa, 3aKOHBI COXpaHEHUS MMITYJIbCA; YpPABHEHUS KHUHEMATHUKH, 3aKOH BCEMHUPHOTO
TSATOTEHUS, 3aKOH COXPAaHEHUsS HWMIYJbCa, MNPUHUIUI OTHOCUTEIBHOCTH [‘anmuies, 3aKOHbI
rapMOHUYECKHUX KOJICOaHMM, TPaBUJIIO JIEBOK PYKH, 3aKOH JICKTPOMArHUTHOW WHIYKITUH, TIPABUIIO

JIeH1a, 3aKOH paJluOaKTUBHOIO pacnajia;

- 00BSACHATH MEXaHUYECKHE SIBICHUS;

- pemiath O3M U151 paBHOMEPHOTO ¥ PAaBHOIIEPEMEHHOT'O MTPSMOJIMHEHHOTO JIBUKECHHUS;

- hopmynHEpoBaTh 3aKOH ANMEKTPOMATHUTHON WHAYKIIMH, TIpaBuiio JIeHa,

- 0OBSCHATH MPEBpAILCHUE YHEPTUN IIPU KOJICOAHUSX; - T0JIb30BATHCSI MOJEISIMUA TEMBI JUISI
OO0BSICHEHUS SIBJICHU; - pewarb 3a7a4u IIEPBOTO YPOBHH.



TemaTHyeckoe IVIAHMPOBAHUE C YKA3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHUE
KaKJI0M TeMbl

7 kmacc (68 4acos)

Hara Hcnoab3oBanue
Ne Koxa-Bo
Tema ypoka o0opynoBaHus IEHTpa
n/n 4acoB
«Touka pocra»
4
TEMA 1: Beenenue
1 Yro nzydaet ¢puzuka. Habmonenus u 1
OTIBITHI.
2 du3nuecKue BeTUYUHBI. 1

[TorpemtHoCTs U3MEPEHUM.

3 Jlaboparopnas pabota Ne 1 «Onpenencuue 1 KommiekT nocyast u
I[EHBI JICIICHUS U3MEPHUTETHHOTO MIPUOOpar o0opymoBaHus AJist
YUEHUYECKUX OTIBITOB

4 ®du3uKa U TEXHUKA 1 KomnerotepHoe
obopymoBanue
TEMA 2: IlepBoHa4yajibHbIE CBeICHHUS O 6
CTPOEHUH BellecTBa.
5 Ctpoenue BenecTBa. MOJEKYIIbI. 1
6 Jlaboparopnas padota Ne 2 1 KommiekT nocyast u
«M3MepeHune pazMepoB MalbIX TEI» 000pynoBaHuUs IS
YYEHHUYECKUX OTIBITOB
7 Huddys3us B razax, KHUIKOCTIX U TBEPABIX 1 KomnerotepHoe
Tenax obopymoBanue C
BHJICOKaMEpOu st
JIeTaIbHOTO
paccMOTpeHHs
OTIbITa, BEIBEZICHHOTO Ha
JKpaH.
8 B3aumHoe nputsbkeHue U OTTaIKUBaHHE 1
MOJICKYJT
9 Tpu cocTosiHus BewecTBa. Pa3nuuus B 1
CTPOCHUU BEILECTB.
10 [ToBTOpHTENEHO-0000IIAOIIHI YPOK 11O 1 KommbrorepHoe
Teme «CBeZIeHHs O BEUIECTBE» o0opyaoBaHue

Hudposas




nabopaTopus
yueHUYecKas
(puzuka, xumus,
OunoJIorus):
[udposoit gaTunk
TEeMITepaTypbl
Kommuiekt nocynibl 1
000opyIOBaHUS TS

YUEHUYECKUX
OTIBITOB
TEMA 3: BzaumoaeiicTBue TeJl. 22
11 MexaHndeckoe IBUKCHUE. 1 KommbrorepHoe
PaBHOMepHOE 1 HEpaBHOMEPHOE obopymoBanue
JBUKECHHE C
BHJICOKaMEpOH ISl
JETALHOTO
paccMoTpeHus
OTIBITA, BBIBEICHHOTO
Ha KpaH.
12 Cxkopoctb. EquHuIBEI CKOPOCTH. 1
13 Pacuer nmyTu ¥ BpeMEHHU JBUKEHHUS. 1
14 SAsnenune unepuu. Pemenne 3amay. 1
15 Bsaumoneiictsue Tell. 1
16 Macca tena. EnuHANBI MacchL. 1
17 Jlaboparopnast pabota Ne 3 1 OGopynoBaHue aJis
«M3MepeHne Maccel Tella Ha BECAX» 11a00PaTOPHEIX
pabot u
YUEHUYECKUX OMBITOB
18 Jlaboparopnast pabota Ne 4 1 OGopynoBaHue aJis
«M3mepenue oobema Ten» 1a60paTOPHBIX
pabot u
YUEHUYECKUX OMBITOB
19 [ImoTHOCTE BelecTBa. 1
20 Jlaboparopnas padota Ne 5 1 O6opynoBanue st
«OrnpeneneHue MIOTHOCTH 1ab0paTOPHBIX
BElIECTBa TBEPAOIO TEIa» pabor
YUEHUYIECKUX
OTIBITOB
21 Pacyer Maccel 1 00beMa Tea MO €ro 1
IJIOTHOCTHU
22 O6o001ieHre MaTepuana mo Teme 1

«MexaHn4YecKoe IBHKCHHE, Macca,
ITIOTHOCTBY




23 KonTtpoabsHnas paGora mo teme 1
«MexaHUYeCKoOe IBHKEHHE.
Macca. IL10THOCTBH)
24 Cuna. fBnenue tarorenus. Cuna 1
TSDKECTH
25 Cuna ynpyroctu. 3akoH ['yka. 1
26 Bec Tena. Equnune! cunsl. CBsa3b 1
MEK1Y CUJIOM TSKECTH U MACCOU
Tena.
27 JuramomeTtp. JlabopaTopHas 1 ObopynoBaHue 11t
pabota Ne 6 «I"pamynpoBanue 1a00paTOPHBIX
MPYXUHBI U U3MEPECHHUE CHUIT pabot u
JTUHAMOMETPOM) YUEHUYECKUX OTBITOB
28 CroxeHue IByX CHII, 1 o0opyI0BaHuUE JUIS
HaIPaBJICHHBIX BIOJb OJTHOM 71a00pPaTOPHBIX
PSIMOIA pabot u
YYEHUYCCKUX OIBITOB
29 Cuna tpenus. TpeHrue CKOJIbKCHHUS. 1 obopymoBaHue aJist
Tpenue noxost. 1a00paTOPHBIX
pabot u
YYEHUYCCKUX OIBITOB
30 TpeHue B IpUPOJIC U TEXHHUKE. 1
ITogmunHuKH.
TEMA 4: JlaBieHHe TBepAbIX 21
TeJl, JKUAKOCTEe 1 ra3oB
31 JlaBnenune. EnuHUIB 1aBiacHUS. 1
32 CrocoObl I3MEHEHNS TaBJIEHUSI 1
33 JlaBiieHue rasa. 1
34 3akoH [lackans 1
35 JlaBlieHME B )KUJIKOCTH U Ta3e. 3aKOH 1 O6opynoBanue st
IMTackansa JIEMOHCTpAIUI
36 Pacuer maBieHus Ha JHO U CTEHKHA 1
cocyaa
37 Pemenue 3amad mo treme «J/laBnenue 1
B JKUJKOCTHU U Ta3e»
38 CooO0mraromiue cocyabl 1 O6opynoBaHue JIs
JIEMOHCTpALUH
39 Bec Bo3znyxa. ATMochepHoe 1 O6opynoBaHue JIs
JaBJIcHHUE JIEMOHCTpALUI
40 N3mepenne armocdepHoro 1
napieHus. OnsiT Toppuuesnim.
41 bapometp-anepouna. Armocdeproe 1

JAaBJICHUC HA PA3JIMYHBIX BBICOTAX.




42 Pemenne 3amay mo reme 1
«CooOmraromnyecs CoCy b

43 ManomeTpsl 1 OGopynoBaHue aJis

JIEMOHCTpAIUH

44 [TopiiHeBOM KUAKOCTHOW HACOC. 1
I'mapaBauueckuit mpecc.

45 JleticTBrE KUJIKOCTH 1 Ta3a Ha 1 OGopynoBaHue aJis
MOTPYKECHHOE B HUX TEJIO JIEMOHCTpAIIHMA

46 ApxumenoBa cuia.

47 IImaBanue Ter.

48 JlaboparopHuas pabota Ne 7 O6opynoBanue 11t
«OrmpeneneHue BbITATKHUBAONIEH 1a060paTOPHBIX
CHJIBI» pabot u

YUEHUYECKUX OTBITOB

49 JlaboparopHas pabota Ne 8 1 O6opynoBanue It
«BbIICHEHUE YCIIOBUI IUIABAHUS 1a00paTOPHBIX
TEI» pabot u

YUEHUYECKUX OTBITOB
50 KonTpoabHas pa6oTa mo Teme 1
«/laBJeHne TBEPABIX TeJl,
JKHJKOCTEH U ra3oB»
TEMA 5: PaGoTra ¥ MOLIIHOCTbD. 15
JHeprus.

51 Mexanunyeckas padora.

52 MOIIHOCTS.

53 Pemenue 3amay mo reme
«MexaHnueckas pabora u
MOIIIHOCTb

54 [Ipoctbie MexaHu3Mbl. Poryar. 1 OGopynoBaHue aJis
PaBHOBecue cuiT Ha phryare 1a060paTOPHBIX

pabot u
YYEHUYCCKUX OIBITOB

55 MOMEHT CHIIBI.

56 Prrdaru B TexHuke, ObITY U OGopynoBaHue aJis
PUPOJIE. 71a00paTOPHBIX
Jlaboparopnas pabota Ne 9 pabot u
«BrIsiCHEHUE YCIIOBHSI PABHOBECHS YYEHUYCCKUX OIBITOB
peryara»

57 «30J10TO€ MTPABUIIO MEXAHUKHU» 1 OGopynoBaHue aJis
PaBencTBo paboT npu 1a00paTOPHBIX
HCIIOJIb30BAHMH MEXAaHU3MOB paboT u

YUYCHHUYCCKUX OIIBITOB




58 Pemtenue 3amay mo reme «Y CI0BUS 1
PaBHOBECHSI pbIyara
59 KILJI. JTabopatopnas pabora Ne 10 1 O6opynoBanue 11t
«Omnpenenenue KII/ npu nogbeme 1a00paTOPHBIX
TeJa 10 HAKJIOHHOW TTOCKOCTH pabot u
YYEHHYECKUX OIBITOB
60 Kunernueckas v moreHMaIbHAas 1
SHEPTHUS.
61 [IpeBpatenue sHeprun. 3aKoH 1
COXpaHEHMSI SHEPTUU
62 Pemenue 3amgau nmo reme «Pabora, 1
MOIIHOCTh U SHEPTHS»
63 Pemenue 3amgau nmo reme «Pabora, 1
MOIIHOCTh U SHEPT U
64 KonTpoabHas paGoTa mo Teme 1
«JHeprus. Pabora n MOIIHOCTH)
65 HTorosoe noBropenue 3a kypc 7 1
KJiacca
66 I'omoBas KOHTpONIBbHAS paboTa 3a 1
Kypc 7 Kiiacca
67-68 HroroBoe nmoBTopenue 3a Kypc 7 2
KJlacca
8 kiacc (68 yacos)
Hcnoab3oBanue
000py10BaHMS LIEHTPA
Koua-Bo €CTeCTBCHHOHAYYHOM
Nen/ m Tema ypoka N
4acos U TeXHOJIOTHYeCKOi
HANpPaBJIEHHOCTEHl
«Touxka pocra»
TenJioBble ABJICHUSA
1 TexHuka 0e30MacHOCTH B KaOMHETe 1 [{udposas nadbopaTopust
¢dbu3uku. TernnoBoe IBUKEHHE. yueHnueckas (pusmxa,
TemmepaTypa XM, OMOJIOTHSA):
[{udposoii gaTank
TeMIepaTypbl
2 BryTtpennss sneprus. CrocoOsl 1 [{udposas nadbopaTopust

M3MEHEHUs BHYTPEHHEW SHEPTUU

yaeHndeckas (pusuka,
XUMUS, OUOJIOTHS):
[{udpoBoii qaTunk
TEeMIIEPATYPhI




Buel Terionepenayn.
TermmonpoBOgHOCTb.

000pyI0OBaHUE IS
1abopaTOPHBIX

PaboT U yUEHUYECKUX
OIIBITOB

4 Bunsl Terionepenaun. Konpekuus. 000pyIoOBaHUE IS
1abopaTOPHBIX
PaboT U yUEHUYIECKUX
OTIBITOB

S) Buns! Terutonepenaun M3inyuenue o0opynoBaHue AJis
1abopaTOPHBIX
PaboT U yUeHUYECKUX
OTIBITOB

6 KoarmdecTBo TEIIOTHI.

7 Y ienbHas TEMI0EMKOCTD.

8 Pacuer koJaMUecTBa TEMIOTHI.

Pemenue 3agau.

9 JlaGopaTopnast pabora Nel O6opynoBaHue st
«CpaBHeHHe KOJIMYECTB TCIUIOThI ITPHA Ha60paT0pHBIX
CMEIIIMBAHUU BOJABI Pa3HOU PaboT U yUEHUYECKUX
TEeMIIEPATypPh» OTIBITOB

10 Jlaboparopnas pabota Ne2 OO6opynoBaHue s
«3mepenne yaenpbHOoN TeII0EMKOCTH 1abopaTOPHBIX
TBEPAOTO TEJa. PaboT U yUEHUYECKUX

OTIBITOB

11 DHEprus TOIUIMBa. Y IeJbHas TEIIoTa
CTOpaHUS.

12 3aKOH COXpaHEHHS U MIPEBPALCHUS
OHEPTUU B MEXaHUYECKHUX U TETUIOBBIX
Mpoleccax.

13 Kontponbnas padota Ne 1 mo Teme:

«TerioBbIE SIBIICHUSIY.

14 ATrperaTHbIE COCTOSIHUSI BEIIIECTBA. [{udpoBoii gaTuuk
[1naBieHre U OTBEpACBAHUE TEMIIEPATYPhI
KPUCTATUYECKHX TEll.

15 ['paduk nuaBieHus u L{udposas
OTBEpACBAHUS KPUCTAJUTMUECKUX naboparopus
Ten. Y aelbHas TemioTa yaeHn4deckas ((pusuka,
T[JIaBJICHUS XUMUS, OUOJIOTHS):

[{udpoBoii qaTunk
TEeMIIEPATYPhI
16 KontponbHas padota Ne 2 o teme:

«Harpesanue u 1miasieHue

KPpUCTAJNTUYCCKUX TCID).




17 Wcnapenue. [Tormomenne sHepruu O6opynoBaHue st
[IPU UCTIAPCHUHN YKUKOCTH H IeMOHCTparui
BBIJICIICHUE €€ TIPU KOHJICHCAIIH
napa.

18 Kunenue OOGopynoBaHue s

TEMOHCTpAIUi

19 Braxxnocts Bo3ayxa. Criocoosl eé OO6opynoBaHue s
onpeneneHus. Jlaboparopras padora 1abopaToOpHBIX
No3 «3mepenune BIaKHOCTH PaboT U yUEHUYECKUX
BO3IyXa» OIIBITOB

20 YV aenbHas TEIIoTa mapooopa3oBaHus
Y KOHJICHCAIUH.

22 PaboTa ra3a u rmapa npu paciimpeHuu.

JlBUTaTEeh BHYTPEHHETO CTOPaHUSI.

23 [TapoBas Typouna. KI1/] TeroBoro
TIBUTATEIIS.

25 Pemenue 3amay mo reme: «Pabora rasza
W TIapa MpH pacIIupeHUN».

26 KontponbHast padora Ne 3 o Teme:

«I3MeHEeHNE arperaTHbIX COCTOSHUN
BEIICCTBAY.
DJieKTpuYecKHe siBJIeHUsI

27 DNeKTpU3aIus Tel Mpu O6opynoBaHue st
COIPUKOCHOBEHUH. B3aumoencTeus IEMOHCTpALIUI
3apsSKCHHBIX TEI.

28 DIEKTPOCKON. DIIEKTPUUECKOE T10JIE O6opynoBaHue st

IEMOHCTpALIUI

29 JlemMMOCTb 3JICKTPHUYECKOTO 3apsiia. O6opynoBaHue st
DIEKTPOH IEMOHCTpALIUI

30 CtpoeHue aToMOB

31 OOBsICHEHNE AIEKTPUICCKUX o0opynoBaHue AJis
sBieHuit. [IpoBoqHMKH, 1abopaTOPHBIX
MOJTYITPOBOTHUKY U HETIPOBOTHUKA paboT M y4eHHYECKHX
PIIEKTPHYECTBA OTTBITOB

32 KontponbHast pabora Ne 4 o Teme
«Onektpuzanus tea. CtpoeHue
ATOMOBY.

33 DJICKTPHUCCKUN TOK. DJICKTpHUIECKas 00opyI0BaHuE IS
[IeNb ¥ €€ COCTABHbIE YaCTH. mabopaTopHBIX

paboT U YYCHHYECKUX
OIIBITOB
34 DIIEKTPUYECKHUI TOK B METAJIJIaX. 0o0opynoBaHue AJis

JlelicTBUSA 3JIEKTPUUYECKOTO TOKA.
Hanpasnenue Toka.

mabopaTOPHBIX
paboT M YICHHUUYECKUX
OIIBITOB




35

Cuia Toka. E,Z[I/IHI/II_IBI CHJIbI TOKaA.
Amnepmetp. M3mepeHue Cuiibl Toka.

36 JTaGoparopuas pabota Ned «COopka o0opymoBaHue ISt
PIEKTPUYECKOM LIETH U U3MEPEHUE 1abopaTOPHBIX
CHJIBI TOKA B €€ Pa3IMYHBIX paboT M YICHHUUYECKUX
y9acTKax». OIIBITOB

37 DIIEKTPUUECKOE HAIIPSIKEHHUE. 000pyI0BaHUE IS
Enunuiel HanpsokeHust. BoasTMerp. mabopaTOPHBIX
V3MepeHune HarpsoKeHUS. paboT M YICHHUUYECKUX
Jlaboparopuas pabota No5 OTTBITOB
«3MepeHne HanpsHKEeHUs Ha
Pa3IMYHBIX YYaCTKAX AIEKTPHUIECKOM
STIH.

38 3aBUCHUMOCTH CUJIBI TOKA OT 00opyI0BaHuE IS
HATPSHKCHUS. DJIEKTPHUECKOE TabopaTopHBIX
COITPOTUBJICHUC ITPOBOIHUKOB. pa60T A YYCHUYECKUX
EAMHUIIBI CONIPOTUBIICHUS. OIIBITOB

39 3axkoH OMa JJ1s ydacTKa IeTu. 000pyI0BaHUE IS

mabopaTOPHBIX
paboT M YICHHUUYECKUX
OIIBITOB

40 Pacyer conpoTHBICHUS
[MPOBOJHUKOB. Y I€JIbHOE
COIPOTHBIICHHE.

41 Peocratsl. JTabopaTopras pabota Ne6 o0opymoBaHUE ISt
«PerynmupoBaHue CHIIBI TOKA mabopaToOpHBIX
[peocTaToMy. paboT u

VIEHUYECKUX OMBITOB

42 Jlaboparopnas pabota Ne7 obopynoBaHue st
«3MepeHne ConpoTUBIICHUS mabopaToOpHBIX
MTPOBOHHKA TIPY TTOMOIIIH paboT u
aMIIepMeTpa U BOJBTMETPAy. YUEHUYECKUX OIBITOB

43 [locnenoBarenbHOE U MapaIeIbHOE o0opynoBaHue aJs
COCTUHEHHUE MPOBOTHUKOB. mabopaToOpHBIX

padoT u
VIEHUYECKUX OMBITOB
44 Pemenue 3amad 1o teme:
«[locemoBarensHOE U TAPATUIETHEHOE
COCTMHEHHUE MTPOBOTHIUKOBY.

45 PaboTa 351eKTpu4YecKoro Toka.

46 MOIIHOCTD 3JEKTPUUYECKOTO TOKA. o0opynoBaHue ajs
JTabopaTopnast pabota Ne§ mabopaToOpHBIX
«3MepeHre MOITHOCTH U paboThI paboT n
TOKA B DJIEKTPHUYECKOMN JIaMIIE». YUEHUYECKUX OMBITOB

47 Enuanma paboThl SJIEKTPUIECKOTO

TOKa, IPUMCHACMBIC Ha ITPAKTUKC.




48

Harpesanue
MMPOBOTHUKOB
PICKTPUICCKUM TOKOM.
3akoH J[xoyns - Jlenua

Konpaencarop
49 Jlamna HakaTMBaHUS.
DIEKTPUUECKHUE HATPEeBATEIbHbBIE
MPUOOPHI.
50 Kopotkoe 3ambikanue. [TnaBkue
[pPeIOXPaHUTEIH.
ol [ToBTOpEeHME TEMBI « DIEKTPUUECKHE
SIBIICHUSD?.
52 KonTponbHas padota Ne 5 mo Teme
(QIIEKTPUICCKHUEC SIBIICHUS.
DJIEKTPOMATrHUTHBIE SIBJICHUSI
53 MarguTtHoe nosie. MariuTHoe 1oJjie OO6opynoBaHue s
MpSAMOro Toka. MarHUTHbIC JTUHUM. IEMOHCTpAIUI
o4 MarHuTHOE MOJIE KaTYIIKH C TOKOM. OO6opynoBaHue s
DIEKTPOMArHUTHI ¥ UX IPUMECHECHHE. IEMOHCTpAIIHiA
55 TlocTogHHBIE MATHUTEL. MarHUTHOE 000pyI0BaHUE IS
10JIC TIOCTOSTHHBIX MAarHUTOB. mabopaToOpHBIX
pabot u
YUEHUYECKUX OTBITOB
56 MarsauTHoe moJjie 3eMJu.
57 JleficTBE MAarHUTHOTO ITOJIS Ha
MIPOBOJHHK C TOKOM.
DnekTpoaBurarelnb. JlabopaTopHas
pabota Ne 9 «3yuenue
AIICKTPUYCCKOTO JIBUTATEIIS
[MOCTOSIHHOTO TOKa.
58 KontponbHas padota Ne 6 o Teme:
«QIJIEKTPOMATHUTHBIC SIBJICHUS.
CBeToBbI€ SIBJICHUSA
59 VcTounuku cBera. Pacnipoctpanenue 000pyI0BaHUE IS
CcBeTa mabopaToOpHBIX
pabot u
YUIEHUYCCKUX OIBITOB
60 Buarmoe 1BHKEHHE CBETHII
61 OTpaxkeHHE cBeTa. 3aKOHBI 00opymoBaHue AJIst
OTpakKCHHS CBETa 1a0b0pPaTOPHBIX
pabot u
YYIEHUYCCKUX OIBITOB
62 [1nockoe 3epkano
63 [Tpemomitenne cBeTa. 3aKOH o00opymoBaHue AJist

MPECIOMJICHUSA CBETA

mabopaTOPHBIX
pabot u
YUYCHUYCCKUX OIILITOB




64 JIna3el. OnTudeckas cuiia JIUH3EL 1 o00opymoBaHue AJist
mabopaTOPHBIX
pabot u
YUEHUYECKUX OMBITOB
65 M300pakeHus1, TaBaeMbI€ JIMH30M. 1 OOGopynoBaHue aJis
JTabopaTopnast pabota Nel( mabopaTOPHBIX
66 ['11a3 u 3peHwme. 1
[ToBTOpHUTENBHO-0000IIAOIIHI YPOK
1o TeMe «CBETOBBIE SIBJICHUS
67 KontponbHast pabota Ne7 o teme 1
«CBETOBBIE SIBICHUSI»
68 [TpoMexyTouHast aTTeCTaIHS 1
9 kimace (1024aca)
Hara Hcnosab3oBanue
o0opynoBaHus
HeHTpa
Ne Koa-Bo .
Tema ypoka €CTeCTBEHHOHAYYHO
n/n 4acoB

M TEXHOJIOTrHYeCKOM
HANPABJIECHHOCTEH

«Touxka pocra»

3aKOoHBI B3aMMOIENCTBUS M IBHKEHUS TeJl

1. MarepuanbHas Touka. Cucrema
oTcyera.

2. [Tepemenienune
Omnpenenenne KOOpAUHATbHI
JBIDKYILETroCsl Tena.

4. [lepememnienue npu
PSAMOJIMHEITHOM PaBHOMEPHOM
JIBU)KEHUU.

5. Pemenue 3amau

6. [IpsimonuHENTHOE PAaBHOYCKOPEHHOE
JIBY)KEHUE.

Yckopenue.

7. CxopocTh MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOT'O IBM>KEHUSI.
I'padux ckopoctu

8. Pemenue rpaduueckux 3agau

9. | IlepemenieHue npu IPSIMOJTHHEHHOM

PaBHOYCKOPEHHOM JIBU)KEHUU

10. | Ilepemenienue Tena npu

MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBUKEHUH 0e3 HauyalbHON CKOPOCTH




11. | JJabGopaTtopnas padora Ne 1 1 o0opyznoBaHue AJis
«HccnenoBanre paBHOYCKOPEHHOTO 1a00PaTOPHBIX
IBUKEHUsI 0e3 HauaIbHOU CKOPOCTH paboT M ydeHHYEeCKHX

OTIBITOB

12. | Pemrenue 3amgau

13. | KonTponbhas padota Ne 1 1
«IIpAMonuHENHOE IBUKCHUEY

14. | OTHOCUTENBHOCTD ABUKEHUS.

15. | MHepumanbHbIe CUCTEMBI 1
orcuera. [1epBrlii 3aKk0H
Hprorona

16. | Bropoii 3akon HeroToHa 1

17. | Tpernii 3akon HproToHa 1

18. | CBoOoaHOE MazieHue Tei 1

19. | JIBmxenue tena, OpOLICHHOTO 1
BEpTUKAJIBHO BBepX. HeBecomocTs

20. | JIaGoparopHas pabota Ne 2 1 obopymoBaHue aJis
«3mepenne yckopeHusi CBOOOIHOTO 1a00paTOPHBIX
MAJCHS paboT ¥ YICHHUUYECKUX

OTIBITOB

21. | 3aKOH BCEMHPHOTO TATOTEHUS

22. | YckopeHue cBOOOIHOTO MaICHUs Ha
3emiie U Ipyrux HeOECHBIX Telax.

23. | IlpsmonuHeiiHoe U KpuBonuHeitHoe | 1
nBUkKeHue. J[BIKeHHe Tena 1o
OKPY>KHOCTH C TTIOCTOSIHHOM MO
MOJIYJIIO CKOPOCTBIO.

24. | Pemenne 3amau

25. | Ummynbc Tena. 3aKoH COXpaHEHUsI 1
UMITyJIbCa

26. | PeakTuBHOE ABMKEHUE. PakeTsl. 1

27. | BoiBoj 3aKOHA COXpaHCHUS 1

MEXaHUYECKOU SHEPTUH.
28. | Pemenue 3agay. [Tloaroroska x 1
KOHTPOJILHOM paboTe Nel
29. | KonrponbHas padora Ne 2 «3akonsr | 1
B3aMMO/ICHCTBUS U JBUKCHUS TEI»
30. | PaGora Hax ommOkaMu 1
Mexannyeckue K0ae0aHUsA M BOJIHBI, 3BYK,
31. | KonebarenpHOEe IBUKEHUE. 1 obopyoBaHue ISt
CBobopHbIe KONEOaHUS 71a00paTOPHBIX
paboT U YYCHHYECKUX
OTIBITOB




32.

BenuunHbI, XapaKkTepu3yoIIne
KOJIe0aTENbHOE IBUKEHNE

obopyoBaHue IS
1a00paTOPHBIX

paboT M YICHHUUYECKUX
OTIBITOB

33. | JlabopatopHas padora Ne 3 O6opynoBaHue JIs
«HccnenoBanue 3aBUCUMOCTH 1ab0paTOPHBIX
MEpUOJIa M YaCTOTHI CBOOOHBIX paboT M YICHHUUYECKUX
KoJIeOaHWI MasiTHUKA OT JUTUHBI €T0 OTIBITOB
HUTH»

34. | 3aryxarouue KoieOaHus.

BrinyxaeHHble KoneOaHus.

35. | Pe3onanc.

36. | PacnipocTpaneHue KojicOaHMi B
cpeae. BonHsl.

37. | JJmunHa BoiHBL. CKOPOCTH
pacmpocTpaHeHUs BOJH.

38. | Pemrenne 3amay.

39. | UcToyHMKY 3BYyKa. 3BYKOBBIC o0opyznoBaHue AJis
KoJIe0aHus 71a00paTOPHBIX

paboT U YYCHHYECKUX
OTIBITOB

40. | Bricora, (TeMOp) 1 TPOMKOCTbH 3ByKa

41. | PacnpocTpaHeHue 3ByKa. 3BYKOBBIC o0opyznoBaHue AJis
BOJIHBI 1a00paTOPHBIX

pabot

42. Pemenue 3amau. [ToaroroBka k

KOHTpOJIbHOU paboTe Ne3.
43. Kontponbras padota Ne 3

«MexaHu4eckue KojaeOaHus U BOJTHBI.

3BYK»
44, Pabora Hajx ommoOkamu.
45. OTtpaxkeHue 3Byka. 3BYKOBOH

pE30HaHC.
46. 3amuTa MUHU-TIPOEKTOB T10 TEME

«MexaHnueckue KoueOaHus U BOJIHBI.
3BYK»

DJIeKTPOMATHUTHOE T10JI€

47. MarnuTtHoe 11051 obopymoBaHue aJist
1a00paTOPHBIX
pabor u
YYCHHYECKUX OIMBITOB
48. HampaBnenue Toka u HarpaBlieHHUE

JIMHHUI €r0 MarHUTHOTO ITOJISI




49.

OO6HapyxeHrne MarHuTHOTO TIOJIS 10
€ro JICUCTBUIO Ha AJIEKTPUUECKUN
ToK. [IpaBuio neBoit pyku.

50. WNuaykuwst MarHUTHOTO TIOJIS.
MarHuTHbIN DOTOK
ol. Pemenue 3anau.
52. SBneHune ANeKTPOMAarHUTHON O6opynoBanue st
WHIYKIIHA JIEMOHCTpAIIHA
53. Jlaboparopnas padota Ne 4 obopymoBaHue aJist
«3ydenue siBaeHUs 1a00paTOPHBIX
ANEKTPOMArHUTHOM MHAYKLIUK» pabot u
YUEHUYECKUX OMBITOB
54, HamnpaBnenue HHIYKIIMOHHOTO TOKA.
IIpaBuio JleHna.
55. SIBneHne caMOUHTIYKIIUH.
56. [Tonyyenue u nepegava nepeMeHHOTO
ANEKTPUYECKOTO TOKA.
Tpancdopmarop
o7. DNEKTPOMarHuTHOE I0JIE.
DNEeKTPOMArHUTHBIE BOJTHBI

58. | Konebarenpusiii kouTyp. [Tonydenue
ANEKTPOMATrHUTHBIX KOJICOAHHIA

59. | IlpuHIMIIBI paiuOCBS3H U
TEJICBUICHHUS.

60. | DnexTpoMarHuTHas MPUPOJIA CBETA.

61. | IIpenomiuenue cBera. 00opy0BaHuUE JUIS
DOU3NYECKUN CMBICI TOKA3aTEIIs 1abopaTOPHBIX PaboT 1
npenomiieHus. Jucnepcus YUEHUYECKUX OMBITOB

62. | Llpera Tem.

63. | Tumbl onTHYECKUX CIIEKTPOB.

64. | IlornomieHue U UCITyCKaHUE CBETa
aTOMaMH.

65. | IlornomieHue U UCITyCKaHUE CBETa
aromamu. [Ipoucxoxaenune
JINHENYaThIX CIIEKTPOB.

66. | KonTponwsHas pabora Ned
«DIIEKTPOMATHUTHOE TIOJIE

CTpoeHye aToMa ¥ AaTOMHOIQ SIPA

67. | PagmoaxktuBHOCTE. MOIEIM aTOMOB

68. | PagmoakTHBHBIC IPEeBpaIICHUS

ATOMHBIX AA€P.




69. | DKCrepUMEHTAIBHBIEC METO,IbI KommerotepHoe
WCCIICIOBAHHSI YaCTHII. o0opyaoBaHue

70. | Pemenwue 3ama4 mo teme
«PanroakTuBHBIC TIPEBPALICHUS
aATOMHBIX sITIEP»

71. | OTkpeITHE IPOTOHA U HEUTPOHA.

72. | CocTtaB aTOMHOTO sijipa. SaepHbie
CHUIBL.

73. | DOueprus cBs3u. JledexT macc.

74. | Jlenenue siaep ypana. llemHas
peaxius.

75. | JJabopatopHast pabota Ne 5
«3yueHue neneHus sapa aroma
ypaHa 1o ¢otorpaduu TpeKoB»

76. | SlnepHblil peakTop. KomnrerorepHoe
[IpeoOpazoBanne BHyTpeHHEH obopyoBaHue
SHEPrUM aTOMHBIX SIIEp B
AIIEKTPUYECKYIO SHEPTUI0. ATOMHAs
JHEpreTuKa

77. | buonoruueckoe neicTBUE
paguanuu. 3aKoH
pPaZMOaKTUBHOTO pacmajaa

78. | TepmosinepHas peakius

79. | Pemenue 3amau. [Tonrotoska x
KOHTpOJbHOM padoTe Ne3. «Ctpoenue
aToMa M aTOMHOTO sIIpay

80. | KonTtponwsHas padota Ne 5
«CtpoeHue aToMa ¥ aTOMHOTO SIIIPay»

81. | PabGora Hazx ommoOKkamu.

82. | Pemenwue 3amau. [ToaroroBka
WUTOTOBOW KOHTPOJILHOM padoTe.

83. | Pemenwue 3amau. [ToaroroBka
WTOTOBOW KOHTPOJILHOM paboTe.

84. | Pemenue 3anay. [ToarotoBka x
WTOTOBOM KOHTPOJILHOM padoTe.

85. | Mrorosas koHTponbHAst paboTa

86. | PabGora Hax ommOKamu.

Crpoenne Beenennoii

87- | Cocras, cTpoeHHE U MPOUCXOXK/ICHNE KommbrorepHoe

88 | ConnHeuHoll cucTemMbl obopynoBaHue

89 | bonbmme mranetsl CoTHEYHON KommerotepHoe
CHCTEMBI o0opyaoBaHue

90 | Maupbie Tena COTHEUHOU CHCTEMBI KomnerorepHoe

obopynoBaHue




91- | CrpoeHue, U3TydCHHUE U SBOJIIOIMS | 2 KommbroTepHoe

92 | Connua u 3Be3x o0opyaoBaHue

93 | Crpoenue u 3Bomronust Beenennoit | 1 KommerorepHoe

obopyoBaHue

94 | IloBTopenue no Teme «CTpoeHue 1 KomnrerorepHoe
Bcenennoin» obopyoBaHue

95. | 3akiI04YMTENHHOE 3aHATHE TI0 TEME 1 KomnerotepHoe
«Ctpoenue Becenennoin» o0opynoBaHue

96 - | HToroBoe MOBTOpPEHHE 32 KypC 5

101 | ¢usuxm 7-9 kiaccos

102 | TlpomexyTouyHast aTTeCTaIUs 1

Hnmepnem-pecypcol:

1.bubnuoreka — Bce mo npeamety «®Pusnkay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuneoonsiTel Ha ypokax. — Pexxum mpocryma: http://fizika-class.narod.ru

3.Enunas xomtekiust iupoBIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum nocryna: http://school-
collection.edu.ru

4. lHTepecHble MaTepHaibl K ypokaM (PU3UKH IO TeMaM; TECTHI [0 TeMaM; HaTJISIHbIE TOCOOHS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Lludpossie oOpazoBarenbHbIe pecypchl. — Pesxxum gocryma: http://www.openclass.ru

6. DieKkTpoHHBIC YueOHUKH 110 (u3uke. — Pexxum nocryna: http://www.fizika.ru

Hugppopmayuonno-kommynukamueHnvle cpeocmaa:

1.Otkpeitas ¢pusuka 1.1 (CD).

2.KuBas pusuka. Yueono-meroanueckuit kommiekt (CD).

3.0t mutyra no nazepa 2.0 (CD).

4. bonpmas suuknoneaus Kupumna u Medoaus (Bce npeametsi) (CD).

5.Burpyansusie 1aboparopusie padboTsl mo ¢gusuke (CD).


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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