


HOACHUTEJBHASA 3AIINCKA.

LenTpbl 00pa3oBaHUsl €CTECTBEHHO-HAYYHOW HampaBiieHHOCTH «Todka pocray CO3IaHBI C LEJbIO
pa3BUTHsL y OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOW, MAaTeMaTH4ecKoW, HWH(OPMAMOHHON
IPaMOTHOCTH, (POPMUPOBAHHUS KPUTUYECKOTO M KPEATHBHOI'O MBIILIEHHS, COBEPIICHCTBOBAHUS
HABBIKOB E€CTECTBEHHO-HAYYHOW HANPABICHHOCTH, a TakXe JUId MPaKTHUYECKOH OTpadoTKU
yueOHOro Marepuaia rno yueOHbIM npenmeram «Puznkay.

Pabouas nporpamma o ¢usuke aist 7-9 K1accoB OCHOBHOM IIKOJIBI pa3pabOTaHa B COOTBETCTBUU:

1. ®enepanpHblii 3ak0oH OT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazoBaHnu B
Poccutickoii @eneparmmy (¢ U3M. U 0., BCTYM. B cuiy ¢ 01.09.2020).

2. Tlacmopr HaumoHampHOro mnpoekta «OOpasoBanue» (yTB. mpesupuymom CoBera mpu
Ilpesupente P® no crpaTerndeckoMy pa3BUTHI0 U HALIMOHAJBHBIM IPOEKTAM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. TocynmapctBennas mnporpamma Poccuiickoit @enepanun «Passutne oOpasoBaHust» (yTB.
ITocranoenennem IlpaButenscrBa PD ot 26.12.2017 Ne 1642 (pem. or 22.02.2021) «O06
VTBEPKACHUU  TOCYAApPCTBeHHON  mporpammbl  Poccuiickoli  @epepanuun  «PasBurue
oOpazoBaHUs.

4. TIpodeccuonanpHbiii cranmaapt «Ilemaror (memaroruyeckasi AESITENBHOCTh B JIOIIKOJBHOM,
HAuaJbHOM OO0IIeM, OCHOBHOM o0meM, cpenHeM oOmeMm oOpa3oBaHuM), (BOCIIHTATENb,
yuutenb)» (pen. ot 16.06.2019) (ITpuka3 MuHucTepcTBa TpyNa U COLHUAIBHOW 3aIiUThl PD
ot 18 oxtsabpst 2013 r. Ne 544H, ¢ U3MEHEHUSMH, BHECEHHBIMH TPHUKa30M MUHHCTEPCTBA
Tpyaa u corpamutsl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. No 422H).

5. Meroanyeckue peKOMEHIAINH 110 CO3JaHMI0 U (PYHKIMOHUPOBAHHUIO B 0011€00pa30BaTENbHbBIX
OpraHU3auusaX, pACMHOJOXKEHHBIX B CEJIbCKOW MECTHOCTH M MAaJbIX TIOpOAax, LEHTPOB
00pa30BaHUsl €CTECTBEHHO-HAYYHOH M TEXHOJOTHUECKOW HampasieHHocTel («Touka pocray)
(YTBepkneHbl pacrnopsbkeHueM MuHUCTEpCTBa mpocBemieHus Poccuiickoli  ®Depepanuun
ot 12 suBaps 2021 r. Ne P-6)

6. Meroauueckue peKOMEHAALNHU 0 CO3MAaHUI0 U (PYHKIHOHUPOBAHHMIO AETCKUX TEXHOMAPKOB
«KBantopuym» Ha 0a3e o00meoOpa3oBaTeIbHbIX OpraHu3anuii (yTB. PacHoOpsKeHUEM
Munncrepcrsa npocsetenns Poccutickoit @enepannu ot 12.01.2021 Ne P-4).

7. Tlporpamma ocHOBHOTO oOmmero ooOpasoBanus. Pumsuka. 7 - 9 kmaccel (aBropel: A.B.
[epeiukuna, HB. ®@unonosuy, EM. I'yrank). @usuka. 7-9 kmaccel: padodne mporpaMmer /
coct. @50 E H. TuxonoBa - 5-e u3n., nepepad.-M.: Ilpoda, 2015. — 400c.

[IporpamMma ompenenser coAep:kaHHe U CTPYKTYpy y4eOHOro marepuana, MmocieqoBaTebHOCTD
€ro u3yueHus, myTd (GOPMHUPOBAHUS CUCTEMbI 3HAHUN, YMEHUH U CIOCOOOB NeATEIbHOCTH, Pa3BHUTHS,
BOCIIMTAHHUA U COLIUANIN3AIUN YUallUXCs,

[Ipennaraemas mporpaMma peainu3yercsi C MOMOLIbI0 yueOHO-MeTonn4eckux KoMimiektos (YMK).

YMK n5is Ka>kI0ro KJ1acca BKJIKOYAeT:

L4 yv"Ie6HI/IKj 3aJaUHUK, MCTOOAUYCCKUEC MaTCpUaJibl AJId YUUTEIA, CAMOCTOATEIIBHBIC U KOHTPOJIbHBIC

paboTsl,
e TeTpanab AJisl Ta0OpPATOPHBIX padoT;
[TnarupyroTes cnenyromue GopMbl OpraHu3aui yueOHOro mporecca;
¢ (ppoHTANBHBIE;

KOJIJICKTUBHBIC,
[PYIIIOBLIE,
pabota B mape;
HHAWBUAOYAJbHBIC.

B npenogaBaHvu NpeamMeTa 6y,I[YT HCIOJIB30BATHCA CICAYOIUEC TEXHOJIOIMU U METOABL:
® JIMYHOCTHO-OPUEHTHPOBAHHOE O0y4YeHUE,
e mnpobieMHoe 00yUeHHeE;
e muddepeHIPOBaHHOE OOYUCHHE,
® TEeXHOJOruH OOY4eHHsI HA OCHOBE PELIEeHHUS 3a1a4,;



®  METOJbl HHAUBUAYAIBHOTO OOyUEHUS,
OcobeHHoe 3HaYeHNE B TIPENOJaBaHUU (PU3UKU MMEET IIKOJIbHBIA (PU3NIECKUN SKCIIEPHUMEHT, B
KOTOPBII BXOIAT IEMOHCTPALIMOHHBIN SKCIIEPUMEHT M CAMOCTOSTENbHBIE JJA0OPaTOPHbIE PadOTHI
y4YaIuxcsi Ha OCHOBe U poBoit taboparopum.



[enbro n3yueHust YU3NKU B OCHOBHOM IIKOJIE SIBJISIETCS
1) B HAMpaBJIeHUH JTUYHOCTHOTO PA3BUTHUS

- BOCMHTAHHWE TOTOBHOCTH OOYHAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa3OBaHHMIO HA OCHOBE
MOTUBAIIUH K O6yLIeHI/II'O U ITO3HAHUIO,

-(opMupoBaHue LEHHOCTH 340POBOro 1 0e30macHOro o0pasa >KU3HH, MPABHI WHANBUAYAJIbHOTO H
KOJUIGKTHBHOTO O€301MacHOrO MOBENEHHUs] B YPE3BBIYAMHBIX CUTYALUSX, YIPOXKAOIIUX JKU3HH HU
3IOPOBBIO JIFO/IEH, MPABUIT TIOBEIEHHSI HA TPAHCIIOPTE M HA JI0POTrax.

-BOCIUTaHNE YOEXKIEHHOCTH B BO3MOXKHOCTU TIIO3HaTh NPUPOAY, HEOOXOAUMOCTH Pa3yMHOTO
HUCITIOJIB30BAHUA I[OCTI/DKGHI/Iﬁ HayKu H TEXHOJIOTHH JJIA I[aJ'IbHefILHeFO Pa3BUTHUA YECIIOBECUCCKOIO
o01ecTna;

-Pa3BUTUC YBAXKCHHA K TBOpPLAM HAYKWM W TEXHUKH, OTHOLICHUA K (1)I/ISI/IK6 KaK K JSJIEMCHTY
o011e4e0BeYeCKON KYIbTYPBI,

2) B MeTanpeaIMeTHOM HANIPABJICHUH

OCBOE€HHE 3HaHWIl O MEXaHUYCCKUX, TECIJIOBBIX, JSJICKTPOMArHUTHBIX W KBAHTOBBIX SABJICHUAX,
BCIIMYHMHAX, XapPaKTCPUIYHOIIUX OSTU SHABJICHHSA, 3aKOHAX, KOTOPbIM OHU TIOAYHUHSANOTCA, METOHAxX
HAYYHOTO TO3HAHUS NPUPOAbI B (HOPMHUPOBAHHS Ha 3TOH OCHOBE MPENCTABIEHUH O (PU3NIECKOM
KapTHHE MHPA;

OBJIAACHUC YMEHUAMU MNPOBOAUTH Ha6J'II'OI[eHI/I$I MPUPOAHBIX ﬂBHeHHfI, ONMUCBIBATE H O606H_[aTb
pe3yabTraTtel HAONMIOACHWH, WCIIONB30BaTh MPOCTBIE H3MEPHUTENbHBbIE NPUOOPBI I  H3yYEHUS
bu3nUecKUX SIBICHHUN, MPENCTABIATh PE3yJbTaThl HAONMIONEHWH MM W3MEPEHUH B BUAE TaOMUI,
l"pa(bI/IKOB 7 BBISIBJISITH Ha DTOM OCHOBE SMIIUPHUICCKUEC 3aBUCUMOCTH, MPUMECHATDb MOJIYYCHHBIC 3HAHUA
i OOBSICHEHHS Pa3sHOOOPa3HBIX NPHPONHBIX SIBJICHWH W TPOIECCOB, NPUHIMIIOB JEHCTBHS
BOKHEHIINX TEXHUYECKUX YCTPOHCTB, AJIS pelIeHUsT (PU3NIECKHX 3a/1aY;

Pa3BUTHE TIO3HABATCJIBHBIX MWHTEPECOB, HWHTCIUICKTYAJbHBIX W TBOPYECKUX CHOCO6HOCT€I>1 B
npouecce peucHusd (1)I/ISI/II'IGCKI/IX 3ada4 W BbIIIOJHCHUA SKCICPUMCHTAJIbHBIX HCCJ'IGI[OBaHPIfI;
CMOCOOHOCTH K CaMOCTOSITEIbHOMY MPUOOPETEHUIO HOBBIX 3HAHUI MO (PHU3HKE B COOTBETCTBHH C
JKU3HCHHBIMU HOTpe6HOCT$IMI/I H UHTECPECaAMU,

- HUCIIOJIB30BATDb KOMITBIOTCPHBIC TEXHOJIOTHH JJIA peumicHuA I/IH(bOpMaL[I/IOHHbIX u
KOMMYHUKAIIUOHHBIX yLIe6HbIX 3agad, B TOM YHCJEC. BBIYHCICHHEC, HAIIMCAHHE ITHCEM, CO"IPIHGHPIfI,
IOKJIaJ0B, pedepaToB, CO3aaHue MPe3eHTALH U ap.;

IInanupyembie pe3yabTaThbl 0CBOeHHUsI yueOHOro npeamera «Duzukar.
JInuHOCTHBIMH pe3yabTaTamMu oOydeHus pusnke B 7-9 Kilaccax SIBISIOTCA:

¢ chOPMHUPOBAHHOCTh IIO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M  TBOPYECKHX
CHOCOOHOCTEH yJarmxcs,

e yOeXIEeHHOCTp B BO3MOXHOCTH TIO3HAHUS TMPHPOABI, B HEOOXOIUMOCTH Pa3yMHOIO
UCIIONBb30BAHNUA JOCTIKEHMM HAayKd W TEXHOJOTMH [Js  JajJbHEHINero  Pa3BUTHUSA
YeJI0BEUECKOro oOIeCcTBa, YBAXKEHNE K TBOPLIAM HAYKH U TEXHUKH, OTHOIIEHHE K (PU3HMKE KaK
3JIEMEHTY OOIIEeYeIOBEUECKON KYJIBTYPBI,

®  CaMOCTOATENIBLHOCTD B MPHOOPETEHNN HOBBIX 3HAHUH U MPAKTUIECKUX YMEHHIH;

® TOTOBHOCTHh K BBIOOPY JKH3HEHHOTO MyTH B COOTBETCTBUU C COOCTBEHHBIMH WHTEpPECAMHU H
BO3MOKHOCTSIMU,

e MOTHBaUUS OOpPa30OBaTENbHONW JEATENbHOCTH INKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPHUEHTUPOBAHHOIO MOAXOAA,

¢ (opMHpOBaHUE LIEHHOCTHBIX OTHOIIEHHUH APYT K APYTY, YUUTEINIO, aBTOPAM OTKPBITUH H
u300peTeHunil, pe3yibraTaM O0y4YeHUsl.

e MeranpeaMeTHBIMH pe3yJabTaTaMH 0OydeHus pusuke B 7-9 Kilaccax SBISIFOTCA:

® OBJAJCHHE HABBIKAMH CaMOCTOSITEJIBPHOIO TPHOOPETEHHsT HOBBIX 3HAHUH, OpraHU3aLNH
yueOHOH JIesATeNbHOCTH, ITOCTAHOBKM LEJieH, IJIAHUPOBAHUS, CAMOKOHTPOJS W OLCHKH
PEe3yJIbTaTOB CBOEH MEATENBHOCTH, YMEHUSIMU IPENBUAETb BO3MOXHBIE PE3yJbTaThl CBOUX
JIEUCTBUM;

® [OHMMAaHUE Pa3UYUH MEXKIy HCXOOHBIMH (PakTaMH W THIOTE3aMH sl UX OOBICHEHUS,
TEOPETHUYECKIMH MOJCSIMH M PEajbHbIMH OOBEKTaMH, OBJIAICHUE YHHUBEPCAIbHBIMU
yueOHBIMH JAEHCTBUSIMH Ha MpHMEpax TUIOTe3 [UIsI OOBSICHEHUS H3BECTHHIX (DAKTOB U
SKCIIEPUMEHTAIIbHON MPOBEPKH BBIABUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOIEIeH
MPOLIECCOB UJIU SIBJICHUM;

L4 OPMHPOBAHHUE YMEHNUI BOCIIPUHUMATE, IlepepadaThiBaTh U II CABABISITH UHPOPMALIUKO B
2



CIIOBECHOH, 00pa3HOH, CHMBOJMYECKOH (Qopmax, aHaIM3MpoBaTh U mnepepadaTbiBaTh
MOJIYUYCHHYHO I/IH(I)OpMaLII/II-O B COOTBCTCTBHMH C TIIOCTABJICHHBIMH 3adadaMH, BbIOCIIATH
OCHOBHO€ COHACPKAHUEC MNPOYUTAHHOTO TECKCTA, HAXOOWUTbL B HEM OTBECTHI Ha MOCTABJICHHLIC
BOIIPOCHI U U3J1araTh €ro;

NpUOOpPETEeHNE OIbITa CAaMOCTOATENBHOTO IIOMCKA, aHaim3a u ordopa wuHpOpPMALUH C
HUCIOJIb30BAHUEM Pa3JIMYHBIX HUCTOYHUKOB W HOBBIX I/IH(I)OpMaLII/IOHHbIX TEXHOJIOTUH JJIA
pPELICHNA MTO3HABATEIIbHBIX 3a4a1,

pa3BUTHUC MOHOJOTMYECKOH H HHaHOFquCKOﬁ peun, yYMEHUSA BbIpaXaTb CBOU MBICIU U
CHIOCOOHOCTH BBICJIYLINBATh COOECEHUKA, MOHUMATh €r0 TOYKY 3PEHHs, NMPU3HABATH MPABO
APYroro 4ejaoBeKa Ha HTHOE MHEHHE,

OCBOCHHE MNPHUEMOB I[efICTBHfI B HECTAHAAPTHBIX CUTyallUAX, OBJIAACHUEC SBPUCTUYCCKHUMU
METO/IaMH peIIeHUs PooIIeM,;

(dbopMUpOBaHHE YMEHHI padOTaTh B TPYIIIE C BBIMOJHEHUEM PA3JIMYHBIX COLMAIIBHBIX POJIEH,
NPpEACTABIIATD U OTCTAaUBAaTh CBOU B3IJIAAbI U Y66>KI[6HI/I$I, BECTU JUCKYCCHULO.

IIpenmeTHbIMHU pe3yjbTaTamMu 00yueHus gusnke B 7-9 Kjiaccax siBJISIIOTCA:

(bopMUpOBaHHE TIPECTABICHUNH O 3aKOHOMEPHOU CBS3M U MO3HABAEMOCTH SIBJICHUN MPUPOIBI,
00 OOBEKTHMBHOCTH HAYYHOIO 3HAHHS, O CHCTeMOoOOpasyromeid posu (U3UKU AN Pa3sBUTHUS
OPYTUX €CTeCTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH, HAy4HOTO MHPOBO33PEHHS Kak
pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHUS MaTePHH U (PYHAAMEHTAIbHBIX 3aKOHOB (DU3HKH;
3HaHUS O MPHUPONE BAKHEHIINX (PU3MUECKUX SIBICHUH OKPY)KAKOLIEro MHpPa U MOHUMAaHHE
cMbICNa (PU3UUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b H3YYECHHBIX SIBJICHUM,

(dbopMHUpPOBaHHE TIEPBOHAYANLHBIX TPEACTABICHUA O (U3MUECKONW CYIIHOCTH  SIBJICHUUN
npupoabl (MEXaHHYECKUX, TEIUIOBBIX, SJIEKTPOMATHUTHBIX W KBAaHTOBBIX), BHAAX MaTepHU
(BewwecTBo U 1oJie), IBIKEHUH KaK CIOCo0e CYIIeCTBOBAHMS MAaTEPUU; YCBOCHHE OCHOBHBIX
e MEXaHWKHM, AaTOMHO-MOJIEKYJIIPHOTO VUYEHHs O CTPOCHHUH BELIECTBA, 3JIEMEHTOB
SNEKTPOJUHAMUKH W KBAaHTOBOH (PM3MKHM, OBJaJ€HHE MOHATHHHBIM AamNapaTroM W
CHUMBOJIMYECKUM SI3BIKOM (DPU3HKH;

YMEHHUSI TIOJb30BATHCS METOAAMH HAyYHOTO HCCIIECHOBAHUS SIBJICHUI NPHUPOIbI, NMPOBOIUTH
HaOJMIOEHUS, TUJIAHUPOBAaTb M BBINOJHATH SKCIIEPUMEHTHL, 00pabaThiBaTh pe3yJbTaThl
U3MEPEHUH, PENCTABIATh PE3YJIbTAThl U3MEPEHHI C MOMOIIBIO TabmuL, rpadukos u Gopmy,
OOHAapy’KUBaTh 3aBUCUMOCTH MEXAY (PU3UUECKUMHU BEIMYHMHAMH, OOBSICHATH IONTyYEHHBIE
PE3yIbTAThI M AETAaTh BBIBOABI, OLIEHUBATH MPAHHIIBI IOTPEIIHOCTEH PE3yJIbTaTOB U3MEPEHUN;
YMEHHUS MPUMEHSATh TEOPETUYECKHE 3HAHUS MO (PU3MKE HA TMPAKTUKE, peuath (PU3MUEcKue
3a/1a4y Ha MPUMEHEHHE MOJTYYEeHHbIX 3HAHH,

YMEHHUSI U HaBBIKM MPUMEHSATb MOJYYCHHbIC 3HAHUS ISl OOBSICHEHUS NPUHLMIIOB IEHCTBHS
BAKHEHIINX TEXHUYECKHX YCTPOHCTB, (paboThl) MalIMH ¥ MEXaHM3MOB, CPEICTB
NEPEABIDKEHUsT W CBsI3M, OBITOBBIX NPUOOPOB, MPOMBIIIICHHBIX  TEXHOJOTMYECKHX
NPOIIECCOB, pPEIIeHHWs MPAKTHYECKUX 3a7Jad TOBCEAHEBHOH  KM3HH,  oOecredeHus
0€30MacHOCTH CBOEH JKM3HH, PALlHOHAIBHOTO MPHUPOIONONIb30BAHUS M OXPAaHbl OKPYIKArOIIeH
Cpenbl;, BIUSHUSI TEXHUYECKUX YCTPOHCTB Ha OKPYIKAIOIIYIO CPEeny;

OCO3HAHME BO3MOXKHBIX MPUYNH TEXHOTEHHBIX H 3KOJOTHMYECKUX KaTacTpod.

OCO3HAHHE HEOOXOAMMOCTH TPUMEHEHUs AOCTIDKEHHH (U3MKM W TEXHOJOTHH  AJis
PaLMOHAIIBHOTO TPUPOIONOIb30BAHUS,

OBJIQJICHUE OCHOBaMH O€30MacHOr0 UCIONb30BAHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
3JIEKTPUYECKUX U MACHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHM3HPYIOIIUX H3JIyuYeHHH BO H30eKkaHWE HX BPEIHOrO BO3IEHCTBHSA
Ha OKPY’KaIOLIYIO CpeNy U OPraHu3M YellOBEKa,

dbopmMupoBaHne yOSKAEHHUS B 3aKOHOMEPHOW CBSI3H W TO3HABAEMOCTH SIBJICHUH NPHPOIBI, B
OOBEKTHBHOCTH HAYYHOT'O 3HAHMS, B BBICOKOH IEHHOCTH HAyKH B Pa3BUTHH MAaTEPHAIBHOU H
IOYXOBHOM KyJIBTYPBI JIFOEH;

pPa3BUTHE TEOPETHYECKOrO MBILIUIEHUS] Ha OCHOBE (POPMHUPOBAHHMS YMEHHMH yCTAHABIUBATH
(baxThl, pa3nUYaTh NPUYUHBI U CJIEACTBUS, CTPOUTb MOJEIH M BBIIBUraThb THITOTE3HI,



OTBICKMBAaTh U (POPMyIHpPOBATH JOKA3aTEJIbCTBA BBIIBHHYTHIX THIIOTE3, BBIBOAUTH U3
SKCIEPUMEHTANBHBIX (DAKTOB U TEOPETUIECKUX MoAeel Gpusndeckue 3aKOHbI,

¢ PpPa3BUTHUC YMCHUS IUJIAHUPOBATH B HOBCGHHGBHOﬁ JKU3HHU CBOU I[efICTBI/ISI C TIPUMECHCHUEM

MOJIyUYEHHBIX 3HAHUHM 3aKOHOB MEXAHUKHU, DJIEKTPOAMHAMUKH, TEPMOIWHAMUKU M TEIJIOBBIX
SIBJICHUH C LIeJIbI0 COePEeXEHNUs! 310POBL;

e (opMupOBaHUE MPENCTABICHUI O HEPALIOHAIBHOM HCIOJB30BAHUN MPUPOAHBIX PECYPCOB U

SHEPrUM, 3arpsi3HEHUU OKPYXKAIOIIEH Cpenbl Kak CIENCTBHE HECOBEPIICHCTBA MAIIUH U
MEXaHU3MOB.

¢ KOMMYHHUKATUBHBIC YMCHHS. AOKJIAABIBATE O PE3YJIbTAaTaX CBOCTO UCCICAOBAHUSA, YHaCTBOBATH

B IMCKYCCHH, KPaTKO U TOYHO OTBEYAThb Ha BOMPOCHI, UCIOIb30BATh CIPABOYHYK) JIUTEPATYPY
U IpyTre UCTOUHUKN HH(OPMALHHL.

BpINyCKHUK HAYYHTCSH:

e coOmonmaTe mnpaBuiIa OE30MACHOCTH M OXpaHbl Tpyda npu pabore ¢ y4eOHbIM U
71a00paTOPHBIM OOOPYIOBAHUEM,

® [IOHUMAaThb CMbBICI OCHOBHBIX (DU3UUECKHX TEPMHUHOB. (u3udeckoe Teso, (usnyeckoe
siBJieHUe, (PU3NUECcKasi BEJIMYMHA, €IUHHULIbI H3MEPEHUS,

® pacro3HaBaThb MPOOJEMbl, KOTOPbIE MOKHO PELIMTb MPU MOMOIIM (PU3UYECKHX METOIOB;
aHAJM3MPOBATh OTHENbHBIE HTAmbl MPOBEAEHHS HWCCIACJOBAHHI U HHTEPIPETHPOBATH
pe3ysbTaThl HAOJMIOJCHUI U OTbITOB;

® CTaBUTH OIBITHI MO MCCIEAOBAHUIO (DU3NUECKUX SBJICHUI WM (PU3MUECKUX CBOHCTB Tes Oe3
UCIMOJIb30BAHUST TPSIMBIX HM3MEpeHHil; mpu 3ToM (QopMyaupoBaTh mpobiemy/3amady
y4eOHOTr0 SKCIepUMEHTa, COOMpaTh YCTAHOBKY W3 MPENJIOKEHHOrOo O0OpYAOBaHUS,
MPOBOAUTH OIMBIT UPOPMYJTHPOBATH BHIBObI.

[Ipumeuanne. Ilpu nposeneHnn uccienoBaHUsl (PU3NYECKUX SIBJICHUN W3MEPHUTEIbHbIE MPUOOPHI

UCTIOJIB3YVEOTCST JIUIIb KaK AATYUKH W3MEpeHHs] (PU3MUYECKUX BEJUYMH. 3alUCH TMOKA3aHWUN MPSMBIX
U3MEPEHUH B 3TOM ciiydae He Tpedyercs.

MIOHUMATD POJIb SKCIIEPUMEHTA B ITOJIyY€HUH HAYYHOH HH(pOpMaLnY;
NPOBOIUTH MPSIMbIE U3MEPEHUs] (PU3NYECKUX BEIWYHMH. BPEMsi, PACCTOSIHHE, Macca Tena, 00beM,
CHJla, TeMIleparypa, arMoc(epHOe NaBJICHHE, BIIAXKHOCTh BO3MyXa, HANPSDKEHHE, CHJIA TOKa,
panuanoHHbIH (GOH (C UCIIONB30BAHUEM AO3UMETPA); IIPH 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCO0
WU3MEPEHUS U UCIIOJIb30BATh MPOCTEMIINE METOIbI OLICHKH NOTPELIHOCTEH U3MEPEHUI.
IIpumeuanne. JlroOast ydeOHas mnporpaMMa JAOJDKHA OOECNeunBaTh OBJAICHUE MPSMBIMU
U3MEPEHUSMH BCEX MEPEUNCIECHHBIX (PU3NIECKIX BEIUYHH.
NPOBOIUTH HCCIENOBAHHE 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAHHUEM MPSIMBIX
U3MEPEHUH: NPU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAaThl IOTyYEHHON
3aBUCHMOCTH (PU3NYECKHUX BEIMYHH B BHJE TaOINL U rpadpuKOB, AeNaTh BBIBOMBI IO PE3YJIbTaTaM
UCCIIEIOBAHMS,
NPOBOIUTh KOCBEHHBIE H3MEPEHUS (PH3MUECKUX BEJIMYUH. MpPHU BBIMOJHEHHH H3MEPEHHI
coOupaTh HKCMEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPENJIOKEHHOH WHCTPYKLHH, BBIYHCIATH
3HAYCHHE BEJMYMHBI M aHAJM3HPOBATDH MOJYYEHHBIE PE3YJIbTAThl C YUETOM 3alaHHOW TOYHOCTH
U3MEPECHUN,
aHAJIU3UPOBATh CUTYaLUU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE
U3yYEHHBIX (PU3NYECKHUX SBICHUH WM 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIINEC 3HAHUS AJIS
UX 0OBbSCHEHHSI,
MOHMMATh TPUHIMIIBI JIEHCTBUA MAIIHH, NMPHOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHUS HX
6€e30IacHOro MCIOJIb30BAHMS B TOBCETHEBHOHN JKU3HH,
UCTOJNB30BAaTh MPH BBIMOJIHEHUH Yy4YeOHBIX 3a1ad HAyYHO-TIOMYJBSIPHYIO JINTEPaTypy O
(U3NIECKHX SIBICHUSX, CIIPABOYHBIE MaTepHAIIbl, pecypchl IHTEepHeT.

BbInyCKHHK NOJIYYHT BO3MOKHOCTD HAYYUTBCS:
OCO3HaBaTh LIEHHOCTb HAyYHBIX MCCIIEIOBAHUH, POJb (PU3UKU B PACLUIMPEHUH NPEACTABICHUN 00
OKpY’KaroIIeM MHUpe U €€ BKJIaJ B YIy4IIEeHHE Ka4eCTBa )KU3HH;
UCTIONB30BAaTh TPHUEMBl TIOCTPOCHUS (U3NYECKHX MOAeNeld, mnoucka u  (QOpPMyIHPOBKH
NOKa3aTeIbCTB BBIIBUHYTHIX THIIOT€3 M TEOPETHUECKUX BBIBOJJOB HAa OCHOBE SMITHPHYECKH
YCTaHOBJIEHHBIX (DAKTOB,



CpaBHUBATb TOYHOCTH HU3MEPCHUA (1)I/ISI/ILIGCKI/IX BEIMYMH TIO0 BEJIWYHMHE HX OTHOCHTEJBHOI
MOTPELIHOCTH NPU NPOBEACHUU NPSAMBIX U3MEPEHUI,

CaAMOCTOATECIIBHO MPOBOAUTE KOCBCHHBIC U3MEPCHHUA U HUCCICIOBAHUA (1)I/ISI/I"IGCKI/IX BCJIUYHUH C
UCTIOJIB30BAHUEM PA3IMYHBIX CHOCOOOB M3MEpeHMs1 (U3NYECKHX BEJUYMH, BBIOMPATb CPEICTBa
U3MEPEHUsI C Y4eTOM HeoOXOOUMOW TOYHOCTH HM3MEPEeHMi, OOOCHOBBIBATH BBIOOP criocoba
HU3MEPCHUS, aICKBATHOT'O MOCTaBJIEHHOI 3aga4ve, NpOBOANTDb OLICHKY JOCTOBCPHOCTU MOJIYUCHHDBIX
Pe3yJIbTaTOB;

BOCIIPUHUMATh MH(POpMALUIO (PU3NIECKOrO COACPIKAHUS B HAYYHO-TIOMYJIIPHOH JIUTEpaType U
CpeAcTBaX MAacCOBOH WH(pOpPMALMK, KPUTHYECKH OLCHUBATh IMOJYYEHHYI) HH(GOPMALHIO,
aHAU3UPYsI €€ COAEepKAHNEe U JaHHbIe 00 UCTOYHMKE HH)OPMALUH;

cO31aBaThb COOCTBEHHBIE MMHCHMEHHBIE U YCTHBIC COO6H_[6HI/I$[ (6] (1)I/ISI/I"IGCKI/IX SIBJICHHUAX HA OCHOBE
HECKOJBbKHUX HMCTOYHHKOB PIH(l)OpMaL[I/II/I, COIPOBOXAATh BBICTYIJICHUEC HpeSeHTaL{Heﬁ, YUUTBIBAA
0COOEHHOCTH ayAUTOPUH CBEPCTHHKOB.

MexaHn4yeckue siBJeHHs

BbInyCKHUK HAYYHTCH:

® pacrno3HaBaTb MEXAaHUYECKHE SIBJICHUS M OOBSICHATh HAa OCHOBE HMEIOINMXCS 3HAHUM
OCHOBHbIE CBOWCTBAa WJM YCJIOBUSA TPOTEKAHMsI OTUX SBJIEHUI: paBHOMEpPHOE W
HEPaBHOMEPHOE ABUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJUHENHOE IBUXXEHUE,
OTHOCHUTEJIbHOCTh MEXAaHWUYECKOTO IBHKEHMs, CBOOOAHOE TaaeHUe T, PaBHOMEPHOE
IOBUXKEHHE II0 OKPY)KHOCTH, HWHEpLHs, B3aUMOJEWCTBHUE TeJ, PEaKTUBHOE [BI)KEHMUE,
nepenavya JaBICHUS TBEPABIMH TeJIaMH, KHIKOCTSIMU U Ta3aMH, aTMOC(epHOe AaBlICHHE,
MJIaBaHUE TeJ, PABHOBECHUE TBEPABIX TeJ, HMMEIUIUX 3aKPEIUICHHYI0 OChb BpPAlLECHMUS,
kosiebarenbHOe ABMKEHUE, PE3OHAHC, BOJTHOBOE ABM)KEHUE (3BYK);

® ONHCHIBATb M3YYEHHBIE CBOWMCTBA TNl U MEXAHUUYECKHE SIBJICHUS, HCIONB3Ys (Ppu3ndeckue
BEJINYHMHBL. MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Meproa oOpalleHus, Macca Tena,
IUIOTHOCTh BEIIECTBA, CHja (CHJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHs), NaBJCHHUE,
UMITYJIbC Te€J1a, KUHETUYeCKas SHEPrusl, NMOTEHIHaJIbHAs SHEPrusi, MexaHuueckass padora,
Mexanndeckass MomHocTh, KIIJ] mpu coBepmenuu paboThl ¢ HCMOIB30BAHHEM IPOCTOTO
MEXaHU3Ma, CHJIa TPEHUs, aMIUIMTY[a, MEePHOA U YacToTa KoyseOaHWH, JUIMHA BOJHBI H
CKOPOCTB €€ PacIpOCTPAHEHUs; IPH ONMHCAHUH MPABUIBHO TPAKTOBATH (PH3UUECKUH CMBICT
UCTIONB3YEMBIX BEJIMYHMH, X OOO3HAYEHHs M €IUHUIbI U3MEPEHHUs, HaXOIUTb (HOPMYJIbI,
CBSI3bIBAIOINUE MAHHYI (PU3MYECKYI0 BEJIWYMHY C APYTUMH BEIMYWHAMHE, BBIYUCISATH
3HaYeHUEe (PU3UYECKON BEJTUYHHBI,

® AHAJIM3MPOBATH CBOWCTBA TEJ, MEXAaHHMUYECKHUE SIBIICHUS U IMPOLIECCHI, UCIIONb3Ys (PU3NIECKHE
3aKOHBI. 3aKOH COXpPAHEHUs JHEpPruM, 3aKOH BCEMHUPHOIO TATOTEHHs, MPUHLUI
cyrneprno3unuu cuil (Haxoxaenune pasHonedcTByommen cuibl), I, 11 u 111 3akonsr HetoToHa,
3aKOH COXpaHEHHUs HMITyJbca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, mpu 3TOM
pa3InYaTh CIOBECHYIO (POPMYyIHPOBKY3aKOHA U €r0 MaTEMATHIYECKOE BBIPAKEHHUE,

® pa3nM4yaTh OCHOBHBIE NMPH3HAKH M3YYEHHBIX (PH3HUECKHX MOJeNell: MaTepuanbHas TOYKa,
MHEepLUalbHasl CUCTEMA OTCUETA,

e pemarh 3a7a4d, HCIONB3ys (PU3NYECKHE 3aKOHbI (3aKOH COXPaHEHHs] HEPTUH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHumn cynepnosunuu cui, I, I u III 3axkonsl HeroTOHA, 3aKOH
COXpaHEHHsT WMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmybl,
CBsI3bIBatOINME (PU3NIECKUE BEITHMUUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca TeJla, TNIOTHOCTD
BELIECTBA, CUJIA, NABJIEHUE, UMITYJIbC T€Jd, KHHETUYECKast SHEPIHsl, TOTEHUHAIbHAS SHEPTHUs,
MexaHu4JecKkas padora, MexaHndeckast MOmHocTb, KI1/] mpocToro Mexannusma, cuia TpeHus
CKOJIbJKEHUS, KO3(PPUIIMEHT TpPEHUs, aMIUIMTyJa, TEPUOA M 4YacToTa KOneOaHWH, IJIMHA
BOJIHBI 1 CKOPOCTb €€ PaclpOCTPaHEHHsI): Ha OCHOBE aHAJIN3a YCJIOBHUS 3a7a4H 3aIHChIBATDH
KPaTKOEe YCJIOBHUE, BBIIEIATh (PU3NYECKHE BEJIUYHHBI, 3aKOHBI U (POpPMyJIbI, HEOOXOAUMBIE
I ee peLIeHUs], MPOBOAUTH pacueTbl M OLIEHUBAThb PEaJbHOCTb IOJYUYEHHOI'O 3HAa4YeHUs
(U3MUECKON BETUYUHBL

BbinycKHHK MOJIYYMT BO3MOKHOCTb HAYYHUTHCS:

® HCIOJB30BATh 3HAHUS O MEXAHUYECKUX SIBIEHHUSIX B MOBCEIHEBHOMN JKU3HU AJIST OOECTIeUEeHUs
Oe3omacHOCTH MpH OOpalleHuu ¢ NpudopaMd W TEXHUYECKUMH YCTPOHCTBAMH, ISt
COXPAHEHHs 3[IOPOBbsI U COOJIONEHUS HOPM SKOJIOTHUECKOTO TOBENEHHUS B OKPYXKAroIen
cpene; MPUBOIUTH NMPUMEPHI MPAKTHUECKOTO HCIONB30BAHMUS (PU3HMUECKUX 3HAHHHA O



MEXAHNYECCKHUX SIBJICHUAX u (I)I/ISI/ILIGCKI/IX 3aK0OHax; MMPUMEPLBI HUCIIOJIBb30BaHUA
BO30OHOB/ISIEMBIX HCTOYHHKOB SHEPruH, JSKOJOTHUYCCKUX HOCJ'IGI[CTBI/Iﬁ HUccCjaeaoBaHusA
KOCMHUYCCKOI'O MPOCTPAHCTB,

® pa3nMYyaTh rPAHUIBl TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHUMATh BCEOOIIMA XapakTep
(yHOaMEHTANbHBIX 3aKOHOB (3aKOH COXPaHEHWs] MEXaHWYEeCKOH OHEepPruu, 3aKOH
COXPAHEHHs UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHs) U OTPAaHUYEHHOCTh UCIIONIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

® HAXOIWTb afEeKBATHYIO NPEIOKEHHON 3a1aue pU3NIecKy0 MOJelb, pa3penars npodaemy
KaK Ha OCHOBE HMMEIOLINXCS 3HAHUI 1O MEXaHHKE C HMCIOJIb30BAHHEM MaTeMaTHYE€CKOTO
amrapara, Tak U Ipy ITOMOIITH METOJIOB OLICHKH.

TensoBbie ABJICHHS
BbInyCKHHK HAY4HUTCSH:
pacro3HaBaTh TEIJIOBbIC SBJICHHS M OOBACHATH Ha 0a3e MMEIOLINXCsl 3HAHII OCHOBHBIE CBOICTBA
WIN YCJIOBHUS TPOTEKaHMs STHX siBeHUi: auddysus, u3MeHeHue oObemMa Tel NMPU HarpeBaHHU
(oxnmaxxnernn), OONbINAsl CXKUMAaeMOCTh Fa30B, MaJiasi CXKUMAeMOCTb KHIKOCTEH W TBEPABIX TEJ,
TEIUIOBOE PABHOBECHE, HCIAPEHUE, KOHICHCALWs, IUIABJICHHE, KPUCTAJUIM3ALMS, KHIICHHUE,
BJIAXHOCTb BO3MyXa, Pa3jM4YHBbIE CIOCOOBI Teruonepenadyu (TErIoNnpOBOJHOCTb, KOHBEKIIHS,
U3JIy4E€HHUE), arperaTHble COCTOSTHHSI BEIIECTBA, TOTJIOUICHUE SHEPTHH PU UCTIAPEHUH JKUAKOCTH
U BbIJIEJICHUE €€ MPU KOHACHCALMH Mapa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS,
OIMUCHIBATb M3y4YEHHBIE CBOMCTBA TEJ M TEIUIOBbIE SIBJICHUS, UCIONB3Ys (PU3MYECKUe BETUUHHBI
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPIHs, TEMIIEPATypa, yIeNbHAas TEINIOEMKOCTb BEIECTBA,
yoeJabHAs TEIUIOTa IUIABJICHUS, VYAENbHAas TEIUIoTa NapooOpa3oBaHus, YAENbHAas TeIuioTa
CrOpaHusl TOIUIMBA, KO3()(QHULMEHT MONE3HOro NEHCTBHUS TEIUIOBOTO JBUTATENs; MPH OMHCAHUH
NPaBUJIbHO TPAKTOBAaTh (HU3UYECKHI CMBICA HCIONB3yeMbIX BEJMYMH, WX OOO3HAuYeHHs U
eIMHULIbI U3MEPEHHs, HaXOAUTb (OPMYJIbI, CBS3BIBAIOLINE NAHHYIO (PU3UYECKYIO BEJIHYHHY C
APYTUMH BeJTMYHUHAMH, BBIYUCISITh 3HAUSHHE (PU3HYECKOH BETUYUHBI,
aHAJM3MUPOBATh CBOHCTBA TEJI, TETNIOBBIE SIBJICHUS M MPOLIECCHI, UCIIOb3yst OCHOBHBIE MOJIOKEHHS
aATOMHO-MOJIEKYJISIPHOTO YUEHUS O CTPOCHUH BELIECTBA M 3aKOH COXPAHEHHUS SHEPTUH,
pasznuyuaTh OCHOBHBIEC MPU3HAKU M3YUEHHBIX (PU3MUECKUX MOJENEH CTPOSHHUS Ta30B, KUIKOCTEH U
TBEPIbIX T,
NPUBOAUTDL MPUMEPbl MPAKTUYECKOTO HCIONB30BAHUS (PU3MYECKUX 3HAHHH O TEIJIOBBIX
SIBJICHUSIX; pellaTh 3aJa4H, HCIIONB3ys 3aKOH COXPAHEHHS SHEPrHH B TEIUIOBBIX MpoLeccax H
bopMyIHL,
CBSI3BIBAIOINME (PU3NYECKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, TEMIIEPaTypa, YAeIbHas
TEIUIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTa TUIABJICHMS, YAEJIbHasl TEIUIoTa NmapooOpa3oBaHMs,
yoedabHAs TEIUIOTa CrOpaHusl TOIUIMBA, KO3(PPHUIMEHT TOJE3HOro MEHCTBHUS — TEIUIOBOTO
IBUTATENSI). Ha OCHOBE AaHAJIN3a YCJIOBUS 3a/a4dl 3aIllMCBhIBATH KPATKOE YCIIOBHE, BBIACINSATH
(usnuecKkre BENUYWHBI, 3aKOHBI U (HOPMYyJbL, HEOOXOAMMBIE Ui €€ peIleHHs, MPOBOAHUTH
pacyeTsl ¥ OLIEHUBATh PEAIbHOCTD TOJIYYEHHOTO 3HAUCHUS (PU3NIECKON BEITMUNHBL
BbInycKHHK MOJYyYHT BO3MOKHOCTD HAYYHTHCS:
® HCIOJB30BATh 3HAHMS O TEIUIOBBIX SIBJICHUSX B TMOBCEAHEBHOW JKM3HU Ui OOecredeHus
Oe3omacHOCTH TpH oOOpalleHuu ¢ TNpuOOpaMHU W TEXHHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COONIONIEHHS] HOPM 3KOJIOTHUECKOTO TMOBENEHHs] B OKPY KAIOIIEH
cpeae; TPUBOOUTH TPUMEPHl SKOJOTMYECKHX IOCHENCTBHI pabOTBl  ABHTraTesnei
BHYTPEHHETO CrOPaHMs, TETUIOBBIX UTHAPO3JIEKTPOCTAHLIUI,
® pasgMyaTh PAHMLBI MPUMEHUMOCTH (PUSHUECKHX 3aKOHOB, OHMMATh BCEOOIIUIT XapakTep
(dyHAaMeHTaNbHBIX (U3UYECKHX 3aKOHOB (3aKOH COXPAHEHHS SHEPTMU B TEIMJIOBBIX
nporeccax) ¥ OrpaHUYEHHOCTb UCTIOIB30BAHHUS YACTHBIX 3aKOHOB;
® HaXOAWTb aIEKBATHYIO MPEIIOKEHHON 3anade (PU3MUECKYI0 MOJEINb, pa3pemarsb mpodaemMy
KaK Ha OCHOBE HWMEIOINMXCA 3HAHUH O TEMJIOBbIX SBJCHUSIX C HCIOJIb30BAHUEM
MaTeMaTHYECKOTO anmnapara, Tak ¥ IMPH MOMOIIH METOIOB OLICHKH.



BJICKTpI/I'leCKI/Ie H MATHHUTHBIC ABJICHHUS

BpINyCKHUK HAYYHTCS:

pacrio3HaBaTh HJIEKTPOMATHUTHBIE SIBJICHUS U OOBSACHSITh Ha OCHOBE MMEIOLIMXCS 3HAHWUN
OCHOBHbIE CBOWMCTBa MJIM YCIOBUS MPOTEKaHUs OTUX SBIEHUI: 3JEeKTpU3aLus Ted,
B3aUMOJICHCTBHE 3apSAOB, HJIEKTPUUECKUI TOK M €ro NEHCTBHs (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE), B3aUMOJEHCTBME MArHUTOB, JJICKTPOMArHUTHAs WHAYKLUS, JeicTBHE
MarHMTHOI'O MOJIsI Ha MPOBOAHMK C TOKOM M Ha ABHXKYLIYIOCS 3apsKEHHYKO 4YacTHUILy,
NEeNCTBUE HJIEKTPUYECKOTO IOJIsl HAa 3apsDKEHHYI0 YacTHULY,3JIEKTPOMAarHUTHBIE BOJIHBI,
NPSIMOJIMHENHOE paclpOCTpaHEHUE CBETa, OTPaKEHUE U TPeIOMJIEHHE CBETa, MUCIEPCUs
CBeTa.

COCTaBJISITb CXEMbI JJIEKTPUYECKUX Liereld C IOCNeNOBaTeNbHbIM U MapajlielbHbIM
COCAMHEHHEM 3JIEMEHTOB, Pa3Jindasl yCJIOBHble OOO3HAYEHHUS 3JIEMEHTOB 3JIEKTPHUYECKUX
nenel (MCTOYHUK TOKA, KIIKOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIEPMETP, BOJIBTMETP).
UCTIOJIB30BATh ONTHYECKUE CXEMBbI ISl TIOCTPOSHHMs M300paKeHUI B IJIOCKOM 3epKaje |
coOuparoreii JTuH3e.

ONMCHIBATD M3y4YEHHbIE CBOMCTBA Te€l U DSJEKTPOMArHUTHbIE SIBJICHUs, HCIOJb3Ys
bu3nvecKkre BENUYMHBL SJISKTPUYECKHHA 3apsl, CHJIA TOKA, JIEKTPUUYECKOE HAIpPSDKEHHE,
SJIEKTPUYECKOE  CONMPOTUBJICHUE,  yAEJIbHOE  CONPOTHBIEHHE  BemecTsa, pabora
3JIEKTPUYECKOTO IOJIS, MOIHOCTh TOKA, (POKYCHOE PACCTOSHUE M ONTHYECKAasl CHjla JIMH3HI,
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U 4acTOTA CBETA, NPHU OMHMCAHHUU BEPHO
TPAaKTOBaTh (PU3UUECKUH CMBICN HCIONB3YEMbIX BEJIWYHMH, UX OOO3HAUEHHUs] W EIUHHIIBI
U3MEPEHUs, HaXOAWTb (POPMYJIBI, CBA3BIBAIOLINE [AHHYI (H3HUUECKYI0 BEJIHYUHY C
OPYTUMU BEJMYMHAMU.

aHANIU3UPOBATh CBOICTBA TeJ, 3JEKTPOMArHUTHbIE SBJIEHUS U IPOLIECCHl, HCIONb3Ys
(u3nYeCKre 3aKOHBI. 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsiaa, 3akoH Oma sl y4acTka
uenu, 3akoH JDxoyins- JleHna, 3akOH NPSMOJMHEWHOrO PacHpOCTPAHEHMs! CBETA, 3aKOH
OTpaXeHUsT CBETAa, 3aKOH MpEJOMJIEHMs] CBeTa, IPH OTOM pas3jndaTb CJIOBECHYIO
(OpMyIHPOBKY 3aKOHA M €0 MaTEMATHYECKOE BhIPAKEHUE.

NPUBOAUTH  TPHMEPbl MPAKTHYECKOTO  HCMOJB30BaHUSA  (PH3MUECKHMX  3HAHMH O
BJIEKTPOMArHUTHBIX SIBJICHUSAX

pemarb 3amayy, UCHOJB3Ys (Qu3nueckue 3akoHbl (3akoH Oma 1iist yyacTKa LenH, 3aKOH
JLxoynsa- JleHua, 3aKOH MPSIMOJIMHENHOrO paclpoOCTPaHEHMs CBETa, 3aKOH OTPaKEHUs
CBETA, 3aKOH MPEJIOMJICHUS CBeTa) U (OPMYJIbI, CBS3bIBAOIUE (PU3UYECKUE BETUYUHBI
(cuma TOKa, JJIEKTPHYECKOE HANMpPSDKEHUE, 3JIEKTPHUUECKOE COIMPOTHBIEHHE, YISNbHOE
COINPOTHUBJICHHE BEIeCTBa, paboTa BSJIEKTPUYECKOrO IIOJIs, MOLIHOCTh TOKa, (OKYCHOE
paccTOsHUE U ONTUYECKAs CUJIa JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHbBI U
4acToTa cBeTa, POPMYJIBI pacdera 3JIEKTPHUECKOTr0 CONPOTHBIICHHS MPH MOCIEI0BATEIbHOM
U TapajulelbHOM COCIUHEHWH TMPOBOIHMKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3aladd
3aIHUChIBATh KPATKOE YCJOBHE, BBIACNATh (U3NYECKHE BEIMYUHBI, 3aKOHBI U (POPMYIIBIL,
HEOOXOIUMBIE Uil €€ pEeIleHHs, IPOBOAUTh pacdyeTbl W  OLEHHBATb PEAJbHOCTH
MOJIYYEHHOTO 3HaUeHHsT (PU3NIECKON BETHMUNHBL

BbIHyCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYUYHTHCHA:

UCIMOJIb30BATh 3HAHUS OO0 3JIEKTPOMATHUTHBIX SIBICHHUSX B TOBCEIHEBHOW >KH3HU ISt
obecrieueHnsi Oe30mMacHOCTH TpU  oOpamieHMH ¢ TOpudbopaMu W TEXHUYECKHIMHU
yCcTpoiicTBaMM, [Jisi COXPAHEHUs] 370pOBbs M COOJIOJCHHMS HOPM  3KOJOTMYECKOro
NOBEACHHUsSI B OKPY’KAKOLIEH Cpene, MPUBOAUTH MPHUMEPbl BIUSHUS 3JIEKTPOMATHUTHBIX
U3JTy4eHH Ha )KUBbIE OPTraHU3MBI,

pasznuuaTh rpaHULbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIMH XapakTep
(yHIaMEHTATbHBIX  3aKOHOB  (3aKOH  COXPAHEHHUS  JJIGKTPUYECKOrO  3apsnma) |
OrPaHMYEHHOCTh MCIOJb30BAHHS YaCTHBIX 3aKOHOB (3akoH OMa i ydacTKa LieMH, 3aKOH
Jxxoyns-Jlenua u np.);

UCIMOJIb30BATh MPUEMbl MOCTPOEHHUs (PU3MUYECKHX MOAesel, Mmoucka U (OpMyJTHUPOBKH
JI0KA3aTeJIbCTB BbIABUHYTHIX T'MIIOTE3 M TEOPETUYECKUX BBIBOJOB Ha OCHOBE 3MITUPUYECKH
YCTaHOBJIEHHBIX (DAKTOB,

HAaXOJHTb aJCKBATHYIO MPEIIOKEHHON 3ana4e (PU3NUECKYI0 MOJENb, pa3peliarh npodiemy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI 00 3JIEKTPOMATHUTHBIX SIBJIEHHAX C HCIOJIb30BAHHUEM
MaTEeMaTHYECKOrO anmapara, Tak U NPy MOMOLIH METOAOB OLICHKH.



KBanToBbie siB1eHusI
BbInyCKHUK HAYy4YHTCS:

pacro3HaBaTh KBAHTOBBIC SIBJICHHS M OOBACHATH HA OCHOBE HMMEIOLINXCS 3HAHUH OCHOBHBIE
CBOMCTBAa MJM YCIOBHUSl TPOTEKAHUS JTUX SBIEHUIl. €CTECTBEHHas U HCKYyCCTBEHHas
PanuOaKTUBHOCTb, OG-, - U Y-M3JIyUYeHHs, BO3HHUKHOBEHHE JIMHEHYATOro CHEKTPa H3IyUSHHS
aToma,
ONHUCHIBATh HM3YYCHHbIC KBAHTOBBIC SIBJICHUS, WCMONB3ysd (PU3MUECKHE BEIHMYHMHBL MacCOBOE
YHCIIO, 3apsA0BOE YHCIO, TEPUO IMONypacnana, SHeprus (OTOHOB; NMPU OMUCAHUU MPABHIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIIOJNB3YEMbIX BEJIHYMH, HX OOO3HAYEHUS W EIUHHIIBI
U3MEPEHUs, HaXOAUTb (OPMYJbI, CBA3BIBAIOIIME NAHHYI (PU3NYECKYIO BEIUYUHY C IPYTHMHU
BEJINYMHAMH, BBIYUCIIATD 3HAYCHNE (PU3MUECKON BEJTHMUUHBI,
aHAJM3UPOBATh KBAHTOBBIC SIBJICHUS, HWCHOJB3Yys (U3MUYECKHE 3aKOHbI M IOCTYJIAThl. 3aKOH
COXPaHEHHUsl SHEPTHH, 3aKOH COXPaHEHUsl 3JIEKTPUUECKOrO 3aps/ia, 3aKOH COXPaHEHHs1 MacCOBOIO
4licla, 3aKOHOMEPHOCTH U3Jy4eHHs U TIOIJIOLIEHHS CBeTa aTOMOM, IpPH 3TOM pa3iuyaTh
CJIOBECHYIO (hOPMYJIPOBKY 3aKOHA U €r0 MAaTEMAaTUIECKOE BBIPAKEHHE,
pasnuyaTh OCHOBHBbIE NPU3HAKU IJIAHETAPHOM MOJENM aTOMa, HYKJIOHHONH MOJENHU aTOMHOIO
sipa, TPUBOAUTHL NPUMEPbl NPOSBIEHUS B MPUPOAE U MPAKTHUECKOTO MCIOJIb30BAHUS
PaaMOaKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEeAKLINi, CIIEKTPaJIbHOrO aHaIN3a.

BbinycKHHUK MOJYYHUT BO3MOKHOCTh HAYYHTBCSI:

UCTIOJIB30BATh TOJYYEHHBbIC 3HAHUS B MOBCEOHEBHOHN JKM3HU NpU oOpameHnu ¢ mpudbopamMu U
TEXHUYECKHIMH yCTPOHCTBAMHU (CUETUHMK HMOHM3HMPYIOLINX YaCTHUL, TO3UMETp), JJsl COXPAHEHUs
3I0pOBBSI U COOJTFOICHUST HOPM 3KOJIOIMYECKOTO TIOBEACHHUS B OKpYy KaroIel cpene;
COOTHOCHTD SHEPTHIO CBS3H aTOMHBIX SiZep C 1e(hEKTOM MacChl,
NPUBOAUTHL MPUMEPHl BIUSHUS PAaJUOAKTHBHBIX H3JYy4EHUN Ha >KUBblE OPTaHU3MbI, ITOHUMATb
NPUHLINI ASUCTBUS JO3UMETPA U pa3inyaTh YCIOBUS €ro HCIOJIb30BaHUS;
NOHUMATh JKOJIOTUYECKHE TPOoOJIeMbl, BO3ZHUKAKOIINE TPU  HCIOIb30BAHUH  ATOMHBIX
3NEKTPOCTAHIMN, W MYTH PEIICHUs] 3TUX MpoOJieM, MePCIEeKTHBBI UCIIOJIB30BAHUS YIIPABIISEMOTO
TEPMOSIZIEPHOTO CUHTE3a.

DJleMeHTBI ACTPOHOMHH

BbInyCKHHK HAY4HUTCS:

e yKkas3plBaTb Ha3BaHMs IUIaHeT COJNIHEYHONW CHCTEeMbl, pa3indaTb OCHOBHbIE NpPHU3HAKU
CYTOYHOTO BpaleHus 3Be3aHoro Heba, nerkeHus Jlyasl, CONHLIA U TUIAHET OTHOCHTEIBHO
3BE31,

® [IOHUMATb Pa3JINUUSA MEXIY MEJMOLEHTPUUECKON U reOLeHTPUYECKON CUCTEMaMU MUPA,;

BbInycKHHK MOJIYYMT BO3MOKHOCTb HAYYHUTHCS:

yKa3bIBaTh OOIIHME CBOHCTBA W OTJIMYHS IJIAHET 36MHOM IPYIIBI U IUIAHET-TUTAHTOB; MAJIBIX TEJl
Conneunoil cuctembl W OONBIIMX IUIAHET, TOJB30BATHCS KapTOH 3Be3gHOro Heba mpH
HaOJIIOIEHUSX 3BE€3IHOTO HEDA;

pa3nIu4aTh OCHOBHBIE XapaKTEPUCTHUKU 3Be3] (pasMep, LBET, TEeMIIEeparypa) COOTHOCHTH IIBET
3BE3/IbI C €€ TEMIIEPATyPOI,

pa3anyaTh TUNOTE3bl O MPOUCXokAeHNH COTHEUHON CUCTEMBI.



Conepxanue yueoHoro npegmera «®Pusuka» B 7-9 kiaccax.

7 kyace
(68 yacos, 2 yaca B HEZEIIO)
I. Beenenue (4 uaca)

IIpenmer u Meronbl (U3MKH. DKCIEPUMEHTATBHBIA METON H3y4YeHHs mnpupoasl. H3mepenue
¢usnueckux BenmuuuH. llorpemnocts wu3Mmepenms. O000meHHE pPe3yJbTaTOB 3KCIEPHUMEHTA.
Habnronenne mpocTedmmux SIBJIEHHH W MPOLIECCOB MPHPOIBI C MOMOIIBI) OPTaHOB YYBCTB (3pPEHMS,
ciyxa, ocsi3aHus). Mcnonp3oBaHue TPOCTEHINNX M3MEPHUTENbHBIX MNpuOopoB. C(CxemaTudeckoe
n300pakeHHe OMbITOB. MeTONbI MoNTy4eHHs 3HaHUH B pu3uke. PU3nKa 1 TEXHUKA.

®ponTtanbHas nabopartopHas padora.

1. OnipenenenHue eHbl AeIeHUs H3MEPUTENLHOTO pudopa.

II. llepBoHayanbHBIE CBeJEeHHSsI 0 CTPOEHUH BelecTBa. (6 4acos.)

I'mnore3a o nuckpeTHOM cCTpoeHuHu BeliecTBa. Monekynel. HenpepblBHOCTE U XaOTHYHOCTD
OBWKEHUsT dacThn Bemectsa. Juddysus. bpoyHoBckoe nBmkenme. Mopenu rasa, JKUIKOCTH U
TBepAOro Tena. Bs3aumopnelicTBue dYacTull BelecTBa. B3anMHOe NpUTSKEHHE U OTTaJKUBaHUE
MoJiekyJl. Tpu cocTosiHUS BelecTsa.

®ponTanbHas nadoparopHas padora.

2 W3mepeHue pasMepoB MaibIX Tl
II1. BzaumoneiicrBue Teu. (23 yaca)

Mexannueckoe nsikeHue. PaBHomMepHOe U He paBHOMepHoe nBuxkeHue. CxopocTs. Pacder mytu u
BpeMeHU JBHkeHus. Tpaektopusa. Ilpsamonuneiinoe nsuxkeHue. Bsaumopencrsue ten. HMuepuus.
Macca. ITnotHocts. M3mMepenne macchl Tena Ha Becax. Pacuer Maccel 1 oObemMa Mo €ro MIOTHOCTH.
Cuna. Cunel B nmpupone: TAMOTEHUs, TSKECTH, TpeHus, ynpyroctu. 3akoH I'yka. Bec tenma. Cssspb
MEXy CHUJION TsDKeCTH U Maccol Tena. JluHamomerp. CloskeHue OBYX CHUJI, HAallPaBJIEHHbIX MO OJHOM
npsimoii. Tpenue. Ynpyras nedopmanms.

Oponmavusle 1abopamophsie pabomot.

3.M3mMepenune Macchl Tela Ha PhIYaKHBIX BECAX.

4 U3mepenne obbema Tena.

5.0npenesnenue MJIOTHOCTU TBEPIOTO BEIIECTBA.

6 I'pagyrupoBaHue Mpy>KUHBI U U3MEPEHHUE CUIT TUHAMOMETPOM.

IV laBienne TBepaBIX TeJ, dKUAKOCTEH 1 ra3os. (21 1ac)

Hasnenue. Onbir Toppuuennu. bapomerp-anepoun. ATMocepHOe NaBIeHHE HAa PA3IUYHBIX BBICOTAX.
3akon Ilackansa. CrocoObl yBenmW4eHHsT W yMeHbIIEHUs naBieHus. JlaBineHue raza. Bec Bosmyxa.
Boznymnas odonouka. M3mepenne armochepHoro napneHus. ManomeTpsl. [TopIrHEBOM KUIKOCTHBIN
Hacoc. [lepenaua naBneHus TBEPAbIMU TEJIaMHU, )KUIKOCTSMH, razaMu. JIeficTBue JKUAKOCTH U rasa Ha
NOTPY’KEHHOE B HHUX TeJo. Pacuer naBieHUs *KUIKOCTH Ha JAHO M cTeHKH cocyna. CooOmaromue
cocyabl. Apxumenosa cuia. lungpaBnuueckuil nmnpecc. IlnaBanme Ten. IlnaBanue cynos.
BosngyxonnasaHnue.

®ponTtanbHas nabopartopHas padora.

7.0npeneneHue BHITAIKUBAIOIICH CHIIBI, JEUCTBYIOLIEH HA MOTPYKEHHOE B JKUIKOCTh TEJIO.
8.BrIsiCHEHHE yCIIOBUMN IJIABAHMSI TENA B XKUAKOCTH.

V. Pa6ora u MmomHOCTb. JHeprus. (14 yacos.)

Pabora. Momuocte. DHeprus. Kunernueckas sHeprus. IloreHnmanbHast sHeprust. 3aKOH COXPaHEHUs
Mexanndeckon sHepruu. IIpocteie mexanusmbl. KIIJI mexanusmos. Peryar. PaBHOBecue cunm Ha
peraare. MomeHT cuibl. Peryarm B TexHuke, ObiTy W mpupoze. llpuMeHeHne 3akoHa paBHOBECHS
peraara kK 0;0ky. PaBeHCTBO padoOT MpH MCHOIB30BAHUHU MPOCTBIX MEXAHU3MOB. «30JI0TOE MPABHIION»
MEXaHUKH.

®ponTanbHas tabopaTopHas padora.

9. BrisicHeHHe ycIoBUsI paBHOBECHS phlvara.

10. Onpenenenue KII/] npu nogbeMe no HaKJIOHHOMN MJIOCKOCTH.

8 kuacce

(68 yacos, 2 yaca B HEZEJIO)

I. TennoBbie siBeHus1 (25 yacos)

Buytpennsiss sHeprus. TemmoBoe naBwkenune. Temmneparypa. Teruonepenada. HeobpatumocTtsb



npouecca terjonepenadn. Cpsi3b TeMIepaTyphl BELIECTBA C XAOTUYECKUM ABHKEHHEM €ro YacTHILI.
CrocoObl m3MeHeHusi BHyTpeHHel sHepruu. TeronpoogHocTs. KomudecTBo TemoTel. Y aenbHast
teroeMkocTb. KonBekuus. H3nyudeHue. 3akOH COXpaHEHHs HHEPruM B TEIUJIOBBIX IMpOLECCax.
[TnaBneHne U KpuctajuM3anus. Y aelnpHas TEIUIOTa IJiaBineHus. | paduk riaBIeHUus U OTBEPIAEBAHUSL
[Ipeobpa3oBanne >HEPrHM MNPH HM3MEHEHUSIX arperaTHoro COCTOsIHMS BellecTsa. lcmapenwe u
KOHJIEHCAMsA. Y[eNbHas TelyioTa mnapooOpa3oBaHus U KOHAeHcanuu. Pabora mapa um rasa mpu
paciupenun. Kunenue skugkoctu. BrakHocts Bo3ayxa. Temnosble aBuratrenu. JHeprus TOIUIMBA.
VY nenpHas TenjaoTa CropaHus.

Arperatable coctostHusi. [IpeoOpasoBanue sHepruu B TeruioBbIx asuraressix. KIIJ[ Termmosoro
JBUTATETIS.

®ponTtanbHas nabopartopHas padora.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IIPH CMEIINBAHUM BOJbI Pa3HON TEMIIEpPaTyphl.

3.U3mepenue ynenbHON TEMJIOEMKOCTH TBEPAOIO Tena.

II. DaexTpUyecKue ABJIEHHUS H DJIeKTPOMATHUTHBIE siBJeHus (34 yaca)

DneKkTpu3auus TeJl. DNeKTpudecKuil 3apsin. B3ammonerictBue 3apsimoB. JIBa BHIa 3JIEKTPUUYECKOTO
3apsAna. JIMCKpeTHOCTb 3JIEKTPUYECKOTO 3apsfa. ODJEKTPOH. 3aKOH COXPaHEHMs 3JIEKTPUYECKOTro
3apsma. OyekTpudeckoe mone. Jnektpockorn. Ctpoenme aToMoB. OOBsICHEHHE BJIEKTPHUYECKUX
saBiaeHud. IIpOBONHMKM UM HENPOBOJHMKU JJIEKTPpUUECTBA. JleHCTBHE JJIEKTPUYECKOrO MOJs Ha
sJIeKTpudeckue 3apsAnbl. IIOCTOSHHBIA OSIEKTpUYECKM TOK. VCTOYHMKH 3JIEKTPUYECKOro TOKA.
Hocurenn cBOOONHBIX 3JIEKTPHUECKUX 3apsiIOB B METAJUIAX, JKUAKOCTSX U razax. DJEeKTpHUecKast LeTb
u ee cocraBHble yacTu. Cuna Toka. EnuHunel cunel Toka. Ammnepmerp. M3mepeHue cuibl TOKa.
Hanpsoxenune. Enqunuie! Hanpsiokenus. Bonstmerp. M3mepenue HampspkeHHs. 3aBUCUMOCTD CHIIBI TOKA
OT HaIpPsDKEHUS.

Conporusnenue. Enununel conporusnenus. 3akoH Oma ans ydyacTka djekTpuueckoi uenu. Pacuer
COTPOTUBJIEHUS] IIPOBOAHHUKOB. YJlelbHOE compoTuBieHue. lIpuMepbl Ha pacueT CONPOTHUBIIECHUS
MIPOBOJHUKOB, CUJIBI TOKA U HanpsikeHus. Peoctatel. IlocnenosarenbHoe U napaielbHOEe COEIUHEHNE
MPOBOAHUKOB. JIeHCTBUSA 3IEKTPUUECKOTO TOKA

3akon Jlxoyns-Jlenna. Pabora snekTpudeckoro Toka. MOITHOCTh 3JIEKTPHUYECKOTO TOKAa. EMuHUIBI
paboTHI 3NEKTPUYECKOTO TOKA, MPUMEHseMble Ha MpakTHke. CUETYHUK SJIEKTPUYECKOH 3HEPTUU.
DnexTpoHarpeBaTesbHble TPUOOPBI. Pacyer anekTposHepruun, noTpedasieMoll ObITOBBIMU NIPUOOpaMu.
HarpeBanue npoBoAHUKOB 3JIEKTpUUECKUM TOKOM. KoIn4ecTBO TEIIOThI, BblAEAsIEMOE TPOBOAHUKOM
¢ TokoM. Jlamna HakanmuBanus. Koporkoe 3ambikanue. Ilpenoxpanurenu. MarHutHOE mnoOJe.
MarnutHoe nojie MNpsiMOro Toka. MarHutHele JMHMM. MarHutHoe Imojie KaTylUIKd C TOKOM.
OnexkTpoMarHuTel M ux npuMmeHeHus. IlocTosHHble MarHUTB. MarHuTHOE TMOJ€ IMOCTOSIHHBIX
MarHuToB. MarHutHoe mone 3emau. [leficTBue MarHUTHOrO MOJsl Ha IPOBOAHMK C TOKOM.
DJNEKTPUYECKUI IBUTATENb.

Oponmasnvusle 1a00pamopusle pabonsl.

4.COopka 3JeKTPUIECKON LIeMH U U3MEPEHNE CUJIbI TOKA B €€ PA3JINYHBIX YHACTKAX.

5. U3mepenne HanpsKeHHs Ha Pa3/IMYHBIX y4aCTKaX 3JIEKTPUYECKON LEMH.

6. PeryiupoBaHue CUJIbl TOKAa PEOCTaTOM.

7. U3mepeHue conpoTUBIEHNs] IPOBOAHMKA MPHU MOMOIIU aMIIEpMeTpa U BOJIBTMETPA.

8. M3mepeHne MOITHOCTH 1 padOTHI TOKA B SJIEKTPUIECKOH JIaMIIe.

9. COopKa 3JIEKTPOMArHUTA U HCIIBITAHUE €T0 IeHCTBHSL.

10. M3yueHne 3JeKTPUIECKOro IBUTATEINS IIOCTOSTHHOTO TOKA (Ha MOZETIH).

II1. CBeTtoBble aBjeHus. (9 4acoB)

Hcrounuku ceera.

IIpsiMonuHeliHOe pacnpoCTpaHEHue, OTpakeHHWe U MpelomyieHue cBeta. Jlyd. 3akoH oTpakeHus
ceera. Ilmockoe 3epkanmo. Jlunza. Onrtudeckas cuia JuH3BL M300pakeHne naBaeMoe JIMH3OM.
Usmepenne QokycHOro paccrostHus cobuparomed nuH3bl. Ontudeckue npudopsl. 1'nma3 u 3peHue.
Ouxwn.

Dponmavusie 1abopamophsie pabomot.

11 M3y4ueHne 3aKkOHOB OTPAKEHUs CBETA

12 HabmroeHue siBiIeHUS IPETIOMIICHUS CBETa

13 ITonyueHue u300pakeHus MPU MOMOIIH JIHH3bIL.

Peseps -2uac



9 kjace

(68 uacos, 2 yaca B HEZIEIO)

I. 3axonsbl B3aumopeiicTBUs M ABHKeHUs TeJl. (25 yacoB)

MarepuanpHas Touka. Tpaextopus. Cxopocts. Ilepememenue. Cucrema otcuera. OmnpeneneHue
KOOPIMHATBl JBIKyIIEero Tena. l'paduku 3aBUCHMOCTM KHHEMATHYECKHX BEJIMYHMH OT BpPEMEHM.
IIpsimMonuHeliHoe  paBHOyCKOpeHHOe  nBukeHue. (CKOpOCTb  pPaBHOYCKOPEHHOIO  JABM)KEHMSL.
IlepemelieHne npu paBHOYCKOPEHHOM JBIDKeHMH. OnpeneneHue KOOpAWHATBI ABIKYILNEro TeJa.
I'paduku 3aBUCMMOCTH KHHEMATHUYECKHX BEJIMYMH OT BpeMeHH. YCKopeHune. OTHOCHUTENbHOCTh
MeXaHU4YEeCKOro ABrxeHus. MHepiuanbHas cucremMa orcuera.

ITepsoiii 3akoH HbtoToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Hetorona. CBobomHOe maneHue
3akoH BcemupHoro Tarorenus. KpuBonuHeiiHoe nBikeHHe JIBUXKEHHME IO  OKPY>KHOCTH.
UckyccTBennble cryTHUKU 3emiu. Paxersl. Mmnynbc. 3akoH coxpaHeHus ummyJibca. PeakTuBHOe
nBIKeHUe. J[BrokeHHne Tenma OpOIIEHHOrO BEPTHUKAIBHO BBEpX. JIBMKeHHE Tena OpOLIEHHOTO MOJ
yIJOM K TOPU3OHTY. [[BMkeHHe Tena OpOIIEHHOro TOPU30HTAIBHO. Y CKOpEeHHe CBOOOMHOTO MafeHUs
Ha 3emJie U APYTUX MJIaHEeTax.

Dpoumasvusie 1adbopamopusie pabonl.

1. UccnenoBaHue paBHOYCKOPEHHOTO IBIXKEHUS O€3 Ha4albHOH CKOPOCTH.

2 UsmepeHue yCKOpeHHs: CBOOOTHOTO MaIeHUsI.

II. Mexanuyeckue Kos1e0aHus U BOJHBI. 3BYK. (10 yacoB)

Mexannueckue konebanusa. Amruntyna. Ilepuon, wactora. CBobonueie konebanus. KonebarenpHble
cucteMbl. MasTHUK. 3aBUCHUMOCTb MEpHOJa M 4YacTOThl HUTAHONO MAasTHHKAa OT MAJIMHBI HUTH.
[IpeBpammenue sHeprum npu KoueOaTENbHOM ABIDKEHHH. 3aTyXawomue KojeOaHus. BbIHyKneHHbIE
konebanus. Mexannueckne BOJHBL J[nmmnHa BomHBL IlponmonpHele M momnepednsie BOJIHBL CKOPOCTH
pacripocTpaHeHHst BOJMHBL 3BYK. BeicoTa u TemMOp 3Byka. I pomkocTs 3Byka/ Pacmpocrpanenue 3Byka.
Cxopoctb 3Byka. OTpaskeHue 3ByKa. 9x0. Pe3oHaHC.

®ponTtanbHas nabopartopHas padora.

3.MccnenoBaHne 3aBUCUMOCTH MEPUOJAa W HACTOThI CBOOOAHBIX KOJNEOAaHWH MaTeMaTH4YEeCKOTO
MAasiTHUKA OT €O JJIUHBL

III. DnexkTpomarautHbie aBjieHus. (174acos)

JlelicTBUE MArHUTHOTO TOJIST HA AJIEKTpHUYecKue 3apsiabl. I paduueckoe nzodpakeHne MarHUTHOTO
noJisi. Hanpasnerne Toka U HampaBJIeHUe ero MarHuTHOTo noiisi. OOHapykeHHe MAarHUTHOTO TOJIS 110
€ro JeHCTBUIO Ha 3JiekTpudeckuil Tok. I1paBuio neBoil pyku. MarHuTHBINH NOTOK. DIEKTPOMarHUTHas
UHAYKLIUs. SBleHNe 3/1eKTpOMarHuTHON HHAyKUuU. [lonydeHne nepeMeHHOro 3J1eKTPUYECKOro TOKa.
OnextpoMarHuTHoe nosne. HeopHopogHoe 1 HeomHOpoAHOE mnose. B3auMOCBs3b 3IEKTPUYECKOTO U
MarHUTHOIO NoJeil. DleKTpoMarHuTHele  BOJHBL CKOPOCTb pacHpOCTPaHEHUs 3JIEKTPOMarHUTHBIX
BOJIH. DJIEKTPOJABUTATEND. DIeKTporeHepatop. CBeT — 3JIEKTPOMarHuTHAsL BOJTHA.

®ponTtanbHas nabopartopHas padora.

4. I3yueHue sBIeHUs 3JIEKTPOMArHUTHOW MHAYKLIUU.

I V. Crpoenue atroma u atomuoro siapa (11 1acos)

PannoaktuBHOCTE. Anba-, OerTta- U ramMma-m3snyueHre. OTBITBI MO PACCEMBAHHUIO aNb(a-vyacTHLI.
IInanerapHas mozenb aroma. ATomMHOe sApo. IIpoToHHO-HENTpoHHast Monenb snapa. MeTosl
HaOJIIOEHUST U PETHCTPALlM YacTULl. PaJiOaKTHBHbIE MPEBpPAIICHUS. JKCIEPUMEHTAIbHBIE METOMBI.
3apsin sigpa. MaccoBoe uucio sigpa. Anepueie peakunu. Jlenenue u cuares sinep. CoxpaHeHue 3apsiaa
U MaccoBOI'O 4YMCla MPHU SAAEpHBbIX peakuusx. OTKpeITHE NMPOTOHA W HEWTpOHA. fnepHble CUJIBL
DHeprus CBA3M YacCTHL] B AIpE.

Oueprus ces3u. Jedext macc. Brinenenune sHepruu npu IeJIeHUU U cuHTe3e siaep. Mcmonb3oBaHue
snepHoi sneprun. Jlosumerpus. AnepHblii peaktop. IIpeodpasoBanne BHyTpeHHEN 3HEpruu saep B
3JIEKTPUUECKYIO 3HEpPruio. AToOMHas sHepreTuka. TepMmosinepHble peakiuu. buosjoruueckoe nencTaue
panuanuu.

V. Ctpoenue u 3Boaouns Becenennoii (S 1yacos)

CocraB, ctpoeHue u npoucxoxaeHue ConHeuHon cuctembl. bonbimne Tena CONHEYHONH CHCTEMBL
Mansbie Tena Conaeunoii cuctemel. Ctpoenue, usnyuenne u 3somonust Conana u 38e3n. CTpoeHue u
sBonoLus BeeneHHoM.






TemaTH4yecKoe IVIAHHPOBAHHE
7 knacc

ImarmpyemMbie pe3yabTaTHI OCBOEHIA OCHOBHOII 00pa30BaTeIHLHOM MPOTPAMMBI
0CHOBHOTO 0011ero o6pa3oBanus (B cooTBeTcTBHH ¢ ®I'OC)

Yungepcanbunie yuedunie feiictpus (YY /1)

U TEMIIEPATYPHL
TEIa»

JESITCITBHOCTD C YUH-
TENEM H CBEPCTHHKA-
MH; paboTaTh HHAMBH-
JyaIIbHO | B IPYIIIIE

Teua OcHoBHOe IeneBas Moramoe e Hcnoaw3oBanne
cojlepKaHHe YCTAHOBKA YPOKa TpeaveTnre pen ! 1€ oGopyroBanus
pesyAbTATLI: Jmanocrapie
Pe3yILTaThI peryJjsirusHblie,
KOMMYHHUKAaTHBHLIE, PEsyAbTATR!
IO3HaBaTe¢/IbHbIC
Pazaen 1. BBEJAEHUE (5 )
JlaGoparopuas | [lpasuna mosb- Hayunte m3me- Ymemn: m3mepsrs PerynarnsHsbIe: mia- CaMOCTOSITCIBHOCTD B Jlunetika, neHTa
pabora Ne 1 30BaHUS JTHHCH- PSITh IIHHY TPA JUTHHY TIPH TIOMOTITU HHUPOBATH CBOM CH- MPHOOPETCHHH HOBBIX MCPHAsI, U3MCPH-
KOM, U3MEPHU- TIOMOIIH JIMHCH- JTHHECHKH, 00BEM KHI- CTBHSI B COOTBETCTBHH 3HAHUH U MpaKkTHIE- TEIBHBIN ITH-
TCIBHBIM [VITHH- K, 00BEM JKHUT- KOCTH B COCY/IC TIPH C TIOCTABIICHHOU 3a/1a- CKHX YMCHHH JTHAHAP, TCPMO-
JpoM KOCTH ITPH TIO- TIOMOTI[H MCH3YPKH, YCH U YCITOBHSIMH €& METp, JaTIHK
(MEH3YPKO#) 1 MOIIU MCH3Y - TEMIICPATypy Tela peanm3anuy. TCMIICPATYPHI
TCPMOMETPOM. KH, TCMIICPATYPY TIPH TIOMOIIIH TCPMO- Io3naBaTenbHbIE:
3armch pe3yJib- TEIa TPH TTOMO- METPa; 3aMACEIBAT OCYILIECTBISITh (DHKCa-
TaTa U3MCPEHHUH, [ TCPMOMETPA, | PE3yJbTar B BuAe Tad- Luro uHpOpMAaLMH 00
Onpeaencuue 3aIUCHIBATE Pe- JUIEL, (GOPMYITHPO- OKPY’KaFOIICM MHPE C
TIOTPCITHOCTH 3YJBTATHL ¢ Y- BaThb BBIBOJ O BHITION- TTIOMOTITBIO HHCTPY-
U3MEPEHUI. TOM IIOTPELLHO- HEHHOU paboTe  aHa- menToB MKT.
JlaboparopHas CTH H3MEPEHUS JTU3UPOBATH KommyHukaTuBHble:
pabora Ne 1. IOy I€HHBIE PE3Y b~ OpraHU30BBIBATH
«HAzmepeHne TaThI yueOHOE COTPYIHHYE-
JUTHHBI, 00beMa CTBO U COBMCCTHYIO

! TemaTHueckoe MITAHUPOBAHKE COCTABIEHO B COOTBETCTBHH C paboueii mporpammoii k mirmn YMK «®msuka. 7—9 wiacesn H. C. Tlypemmesoii, H. E.

BaxeeBckoii.

























BCITHYHH,





















































































Pacuér
COTIPOTHBIICHHS
TIPOBO/THHKA.
Peocrater.
JlaGoparop-

V nenpHOE
COIMPOTHUBJICHUC
MPOBO/THHKA.
3aBUCUMOCTD
COMPOTHBJICHU
s

Cdopmuposarts
3HAHU O pacu€Te
CONPOTHUBIICHUS
MPOBOJHUKA.

3Hamep: onpeeicHue
V/ICTTBHOTO
COTIPOTHBIICHUSI
MPOBO/THHKA,;

CAVHULY U3MCPCHUA

Y ICTBHOTO COTIPOTHB-

PerynsituBHble:
IUTAHUPOBATH CBOH
JICHCTBHSL B
COOTBETCTBHH C
MOCTABJICHHOU
3a7a4eii u ycio-

CaMOCTOSATEILHOCTD B
MPHOOPETCHUH HOBBIX
3HAHHH H
TPAKTHICCKUX
YMEHUH

JaTurk ToKa,
peocTar, HCTOIHHK
TIUTAHAS, KOMILICKT
TPOBOJIOB, KITFOT






















MarautHOE mOIE
SICKTPHIECKOTO
TOKA

Omeit Ipcreaa.
B3aumocss3b
MATHATHBIX
TOJICH U

JIBIDKY ILUXCST
SMCKTPUUCCKUX
3apsiIoB.
MaruutHO€
moJie

Cdopmuposats
3HAHUSA O
MarHUTHOM
1oJIe
SNMEKTPUYECKOTO
TOKA.

Hayunts:
HPOBOJUTH
SKCTICPHU-

3Hamb: cuIoByIO
XapPaKTEPUCTUKY
MAarHMuTHOTO ITIOJIA,
OTIPEAEICHUE MOTY IS
HHIYKLHH
MarHUTHOTO TOJIS;, €€
€IMHULYY U3MEPEHMUSL.

PeryastusHsie:
VIHUTBIBAT
BBI/JIC/ICHHBIE
VIHUTETEM OPHEHTHPEL
JICHCTBUS B HOBOM
yueOHOM MaTeprane B
COTPY/JHHUUECTBE C
VIUATENEM.

Y0exaEHHOCTE
BO3MOKHOCTHU

MO3HAHUSI IPUPOABI

B

JdemMoHcTpanus
«3mepenne
MArdbuTHOI O
0.1 BOKPYT
MPOBOJHHKA C
TOKOM». JaTYHUK
MATrHUTHOTI'O
TIOJIA, IBA










JBmxecHme
TEJa IMOX
JEUCTBUEM
HECKOJIBKUX
CHIL
@OponTaabHEIE
J1a00paTOpHBIC
paboTs

JBrokeHue TC1a
IpU ACUCTBUU
CHJIBI TPCHUSL.

TopMO3HO¥ NyTb.

JBrxeHme
CBSI3aHHBIX TEII B
BEPTUKAJIBHOU
IUTOCKOCTH.
JBkenve
CBsI3aH-

Hayunts:
HCCIEN0BATh
3aBHCHAMOCTB
CHIIBI TPEHHS
CKOJBKEHHS OT
IIOINAIH
CONPHUKOCHOBEH
WS TET U CHITBI
HOPMAaJIbHOTO
JIaBIICHNS,
pHMe-

3Hamb: nousTHE
PAaBHOACUCTBYIOIIECH
CHITBIL, CHUTHI TPCHHSL
Ymems: pemars 3anaun
HA JBHKCHHC TEIA IO
JCUCTBUEM HECKOIBKHUX
cui

PeryastusHsie:
VUUTHIBATD
BBIJIC/ICHHBIE YIUTENEM
ODHEHTHPSHI ACHCTBUS B
HOBOM Y4€OHOM
Martepuaie B
COTPYIHUIECTBE

C YUHUTENEM.
Ilo3naBaTtesibHBIE:
ONpENENATh MOHSITHS,

CaMOCTOSTEIEHOCTD B
MPHOOPETCHHUH HOBBIX
3HAHHUH H
MPAKTHICCKUX
YMEHUH

®poHTAIBHAN
JadoparopHas
padora Ne 1
«H3yyenne
ABILKEHHS Teia
NpH JeliCTBHH
CHJIbI TPEHHS»!
J€PEBSIHHBIN
Opycok, Habop
IPy30B,






















INUHCOK JIUT TVYDbI K HHCM I1 YHA VICOHO-MCTOAHUYCCKOI HNCUCHH S
TB HCHHS U KTDOHHBIX BATCJIbHDBIX B

1. ®wuswmka. 9 xi.: yueb. s obmeobpazosar. yupexnenuit. / A B. I[1épenukun, E.M. I'yrhuk M.
Hpoda, 2019.

2. ®wuswuka. 8 ki.: yued. s obmeodpazosar. yupexnenuit. / A.B. [1épeiukun, E.M. I'yrHuk M.
Hpoda, 2019.

3. ®wusuka. 7 xi.: yued. nius odbmeobpasosar. yupexnenuil. / A B. I1épenukun, E.M. I'yrhuk M.
Hpoda, 2018.

4. ®wuswuka. 9 kiacc: noypouHsle TaHel o yueOHuky A.B. I1épeiukuna, E.M. I'yTHEK / aBT.-cOCT.
H.JI.llenareliuenko. — Bonrorpan: Yuurens, 2020. — 230 c.

5. ®wusuka. 8 knacc: noypoussle miansl no yueOuruky A.B. [1épeiuknna, E.M. I'yTHUK / aBT.-COCT.
H.JI.llenareiliuenko. — Bonrorpan: Yuurens, 2019. — 230 c.

6. ®uszuka. 7 Ki1acc: NOypouHble maHbl 1o yueOHuky A.B. [Tépeiukuna, E.M. I'yTHEK / aBT.-CcOCT.
H.JI.llenareliuenko. — Bonrorpan: Yuurens, 2018. — 271 c.

7. ®wuzuka: 3amaunuk: 9 — 11 ki.: Yued. mocobue st ob1meodpasosar. yued. 3aBeaeHuil. — M.
Hpoda, 1996. — 368 c.: un. — (3amaunuku «podur»).

8. ®wusmka. Tecter. 7 — 9 knaccer. Kabapauu O.@., Opyos B.A. YuebH. - MmeTon mocobue. — 4-e u3g.,
crepeorun. — M.: Jlpoda, 2000. — 96 c.: ui.

9. Ousuveckuil OSKCIMEPUMEHT B cpeAHel 1mkoje. Mexanuka. MonekyssipHas — (usuka.
Dnextponunamuka / [llaxmaes H M., Illunos B.®. — M.: [Ipocsemenue, 1989. — 255 ¢.: un. — (b-xa
yauTens Qu3nkn).

Humepnem-pecypcui:

1. bubnmoreka — Bce o npeamety «Pusuka». — Pexxum nocryna: http://www.proshkolu.ru

2 BuneoonsIThl Ha ypokax. — Peskxum nocryna: http:/fizika-class.narod.ru

3. Equnast xomnekuus nudpoBbIXx 00pa3oBaTeNbHBIX pecypcoB. — Peskum noctyma: http://school-
collection.edu.ru

4. lHTepecHble MaTepuaibl K ypokaMm (PM3MKH IO T€MaM, TEeCThl MO TeMaM, HarJIAHbIE MTOCOOHS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Lludposbie obpazoBarenbHble pecypchl. — Pexxnm moctyna: http://www.openclass.ru

6. DyekTpoHHbIE yueOHNKH No pm3uke. — Pexxum nocryna: http://www fizika.ru

Hupopmayuonno-kommynukamuesmvle cpeocmeda:

1. Otkperras pusuka 1.1 (CD).

2. XKupas pusuka. YaueOHo-meTonuueckuii komruiekt (CD).

3.0t utyra go jgazepa 2.0 (CD).

4 bonbimas sHuuknonenus Kupunna u Medonus (Bce npeamers) (CD).
5.Butpyanphabie nadbopatopssie padotsl o pusuke (CD).



