rocyJ1IapCTBEHHOE 010 KETHOE 00111e00pa3zoBarebHOe yupexaeHue Camapckoi
obnacTu cpenHss oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropojickoro okpyra [ToxBuctHeBo Camapckoii o6macTu

IIpoBepeno YTBepkaeHO
3am. nupektopa o YBP npukazom Ne254 - O]
Cemenona T.K. oT «30» aBrycra 2023 1.
(moznuck) (®UO)
«29» aBrycra 2023 r. HupekTop l"aiinanona B.P.
(moamuce) ((%(0)]
PABOYAS ITPOI'PAMMA

[Mpenmer (kypc) o dusuke (6a30BbIi YPOBECHB)

Kmacc 7-9

OO6m1ee KOJIMYECTBO YACOB IO yueOHOMY TuiaHy: 238 dacoB: B 7 kjacce — 68 yacoB
(2 gaca B Heneno), B 8 kiracce — 68 wacoB (2 waca B Hemeno), B 9 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

CocrasiieHa B COOTBETCTBUH ¢ DenepaibHOIM paboueii mporpamMmoii mo pusuke.
(HaMeHOBaHUE TpeIMeETa)

TONKA ‘,‘ POCTA (¢ HCMOJIb30BAHKEM 000PY/I0BAHNS IIEHTPA €CTECTBEHHOHAYYHO 1

TeXHOJIOTH4eCKoil HanpaBiaeHHOcTel «Touka pocray)

YueOHuKH:
e [leppiuikun M. M., UBanoB A. U. ®uszuka. 7 wiacc. ba3oBbiii ypoBeHb. - M.:
«IIpocsenienue», 2023.
e Ilepoimkun .M., UBanoB A.1. ®u3zuka. 8 kiacc.—M.: «IIpocsemienue», 2023.
e Ilepsimikun .M., I'yrauk E.M., lIBanoB A.U. [lerpoBa M.A. ®u3uka. 9 knacc.—
M.: «IIpocBemenuney, 2023.

Paccmotpena na 3acenanuu MO ECTECTBEHHO-MATEMATHUYECKOI'O HUKITA
(Ha3BaHME METOJUYECKOTO OObETUHECHHUS)
[TpoTtokon Nel oT « 28 aBrycra» 2023 r.

PykoBoautens MO T'oroxuna 1.H.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMI0 U3YYCHUS
bu3MKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COAEp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoOIIMM Ui €CTeCTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PHU3HUYSCKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOr0 METOo/a
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeIIojaracT OBJIQJICHUE
CIICYIOIMMH KOMITETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPIIPETUPOBATh JIaHHBIE W WCIIOJIb30BaTh HAy4YHBIE [IOKA3aTelbCTBA MJIS
MOJTyYEHUs BBIBOJIOB.

[lenrn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®DPusnka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIux
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOydYalolMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TO3HaHWSA W (OPMHUPOBAHUE
MCCJIEI0OBATEILCKOIO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKHU;
dbopMupoBaHUE TPEACTAaBICHUN O PO (U3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymend MnpopeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalibHEHIIEMy OOY4YEeHHIO B
HTOM HAIpaBJICHUU.

JlocTikeHne 3TUX Lened mnporpamMMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHHM OINUCHIBaTh W OOBACHITH (U3MUECKHE SIBICHUS C
UCITIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

OCBOCHHME METOJOB PELIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C MCMOJIb30BAHHEM
bU3HMYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMM HAOMIOMATh TPUPOJHBIC SBICHUS W BBITIOJHSITH OIIBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKCHUSIX (PU3MKH, aHAJIU3 M KPUTHUYECKOE
OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBS3aHHBIMH C
¢Gu3MKONW, W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MYeCcKO HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B Henenno).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YIUTEIb JIeTAeT BEIOOP MPOBEACHUS
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa AKCIEPUMEHTAIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



muuﬂ POCTA
IlenTp 00pa3oBaHMsl €CTECTBEHHOHAYYHOUM HANPABJIEHHOCTH
«Touka pocta» co3iaH c 1IeNbI0 Pa3BUTHS y 00YUAIOIINUXCS €CTECTBEHHOHAYYHOH,
MaTeMaTH4eCKOi, HHPOPMAITMOHHON TpaMOTHOCTH, (HOPMUPOBAHHS KPUTHYECKOTO
U KPEaTHUBHOT'O MBIILJICHHUS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYUHOU
HAIpPaBIEHHOCTH, a TAaKXKe JIJISl MPAKTUUYECKON OTPaOOTKH yueOHOro MaTepuana mo
ydueOHOMY npeaMeTry «DUu3HKa».

[Ipennaraemass mporpaMMa  CIOCOOCTBYET  Pa3BUTHUIO Yy  y4alIMXcCs
CaMOCTOATENILHOTO MBIIUICHUS, (OPMUPYET Y HHUX YMEHHUS CaMOCTOSATEIHHO
npuoOpeTaTh M TNPUMEHATHh IMOJYYEHHBbIE 3HAHUS Ha TNpakTuke. Pa3Butue u
dbopMHpoBaHUE BbIIIEYKa3aHHBIX YMEHHUM BO3MOXKHO 0J1aroiapsi CTUMYJIUPOBAHUIO
HAy4YHO -II03HABATEJIbHOTO UHTEPECA BO BPEMsI 3aHATHII.

CoBpeMEHHbBIE JKCHEPUMEHTANbHBIE HCCIENOBaHUS MO (U3HKE yXKe
HEBO3MOXXHO INPEJICTaBUTh ©0€3 HCIOJb30BAaHUS aHAJOIOBBIX M LHM(PPOBBIX
U3MEpUTENbHBIX MPuOOopoB. B deaepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM
cragaapre (PI'OC) mnpomucaHo, YTO OJHHUM W3 YHUBEPCAIbHBIX YYEOHBIX
nevcteuid (YY), mnpuoOperaemblx ydYallMMHCS, JIOJDKHO CTaThb YMEHHUE
«TIPOBENICHUS OTBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIEAOBAHUMN, MPSMBIX H
KOCBEHHBIX HW3MEPEHHM C HCIIOJIb30BAHMEM aHAJOTOBBIX M HU(PPOBBIX
U3MEPUTEILHBIX TPHUOOPOBY.

[Mupposeie maboparopur 1O (PU3MKE NPEICTABICHbl JaT4WKaMu JUIs
U3MEpPEHUs] M perucTpalyy pas3IuyHbIX [apaMmeTpoB, HHTepdeiicamu cOopa
JTAHHBIX u IpPOrpaMMHBIM o0ecrnieueHueM, BU3YAIU3UPYIOLIIM
HKCIIEPUMEHTabHbIE JaHHble Ha JKpaHe. [Ipm 3TOM HsKCHEepUMEHT ocTaércs
TPaJIULMOHHO HATypHbIM, HO TIOJYYE€HHbIE OKCIIEPUMEHTaJbHbIE JIaHHBIC
00pabaThIBaIOTCS W BBIBOASTCS HAa DKpaH B peajlbHOM MaciiTabe BpEeMEHU U B
panmoHaibHON Trpadudeckoil popme, B BUIE UYUCICHHBIX 3HAYCHHUH, AUArpamm,
rpacdukoB u Tabmaui. OCHOBHOE BHUMAaHWE YYalIUXCs MPU 3TOM KOHIICHTPUPYETCS
HE Ha cOOpPKE U HACTPOIKE IKCIIEPUMEHTATBHON YCTAHOBKH, a Ha MMPOCKTUPOBAHUH
pa3IMYHBIX BApUAHTOB TPOBEACHHS JKCIEPUMEHTA, HAKOIUIGHWH MaHHBIX, HX
aHallM3e W MHTEpPHpeTanud, (QOpMYIHMPOBKE BBIBOJOB. OKCIEPHUMEHT Kak
UCCIICIOBATENLCKUN METOA OOydYeHHUs YBEIWYMBACT IMO3HABATEIHHBIA HMHTEpEC
y4alquxcss K CaMOCTOSITEJIBHOM, TBOPYECKOM  JEATEIIBHOCTH. Baxno
copMupOBaTh y 00YYAIOIINXCSI HABBIKM CAMOCTOSITEIEHOW paOOThI C IIU(PPOBBIMH
JTATYNKAMU, TIPOBEICHUS U3MEPEHUHN (PU3NUECKUX BETMYMH U UX 00padOTKH.

Iupokwii crieKTp MUQPPOBHIX JATYUKOB TIO3BOJIAET YUAIIUMCS 3HAKOMHUTHCS C
napaMeTrpamMu (pU3NYECKOro SKCIIEPUMEHTa HE TOJbKO Ha KaueCTBEHHOM, HO U Ha
KoJaudyecTBeHHOM ypoBHe. C momomipio 1muGPOBON JTaOOpaTOPUA  MOMKHO
MPOBONTH JUIUTEIBHBIA JKCIEPUMEHT JaX€ B OTCYTCTBHM ASKCIIEPHUMEHTATOpA.
[Ipu sTOM H3MepsieMble NaHHbIE U PE3YJbTAaThl UX 00pabOTKM OTOOpa)karoTcs
HEIMOCPEJICTBEHHO Ha KpaHe KOMIIBIOTEpa.

B cocras nientpa «Touka poctay 1o ¢puszuke BXoaat 0a3oBas (00s13aTesibHas)

4aCTh U JOIMOJIHUTCIBHOC 060py,Z[OBaHI/IC.



ba3oBass dacTh cOCTOMT U3 LUPPOBBIX JAaTYUKOB M  KOMIUIEKTOB
COITYTCTBYIOLIMX 3JIEMEHTOB JJI1 ONBITOB IO MEXAaHUKE, MOJEKYJAPHON (U3HKE,
AIEKTPOAVUHAMUKE U ONTHKE.
ba3oBbiii  kOMIUIEKT oOopynoBanusi 1eHTpa «Touka poctay mno ¢usmke
IIPEICTABIICH CIEAYIOINUMH JaTYNKAMH:
-J{aTunk abCOJIFOTHOTO /1aBIICHUS.
-JlaT4MK MpPOU3BOIUT H3MEpPEHUsi AaOCOJIOTHOTO JaBieHUsS. YyBCTBUTEIIbHBIH
3JIEMEHT JaT4MKa BBINOJIHEH Ha 0a3e¢ MOHOJIUTHOIO KPEMHUEBOIO MbE30PE3UCTOPA
C BHEIPEHHOM TEH30PE3UCTUBHOU CTPYKTYPOM, KOTOpas IO3BOJISIET MCKIIIOYUTH
BO3MOYKHBIE TIOTPEIIHOCTU U JIOCTUTHYTh HEOOXOJMMON TOYHOCTH M3MeEpeHuil. B
KOMIUJIEKT J1aTYyuKa aOCONIOTHOTO JABJIEHUS BXOAMUT TMOKas repMeThdyHas TpyOka
JUISL IOAKJIFOUEHUS IITYIepa JaTuuKa K J1a00paTopHOMY 000PYOBaHHUIO.
-JlaTunk nonokeHus (MarHUTHBINA) JlaTuMK U3MepsAeT BPEMEHHBIE OTPE3KH MEXIY
MOMEHTAMHU MPOXOXKICHUS OOBEKTa PSIOM C OECKOHTAKTHBIMH JIETEKTOPAMHU.
beCKOHTAaKTHBIE JETEKTOPHI ABIIAKOTCA BBIHOCHBIMU U KPEIATCSA HA METAJUIMYECKON
WJIM MarHUTHOM NMOBEPXHOCTH. KOIMYECTBO OCEN M3MEPEHHUs JaTYMKa MOJ0KEHUS
paBHO 3, IUana3oH U3MEPEHUN no Kaxaou mu3 oce X, Y u Z cocrasisaer oT 0 1o
360 rpan.
KOMIUIEKT CONyTCTBYIOIIMX JIEMEHTOB JUI SKCIIEPUMEHTOB 110 MEXAaHUKE
-KOMIIIEKT COMYTCTBYIOMIMX JIEMEHTOB VIS SKCIIEPUMEHTOB 110 MOJIEKYJISIPHOU
busuke
-KOMIUIEKT COMYTCTBYIOMIUX JIEMEHTOB U1l SKCIIEPUMEHTOB 110
AIEKTPOANHAMUKE
-KOMILTEKT COMYTCTBYIOMMX AJIEMEHTOB JUISl IKCIIEPUMEHTOB IO ONTHKE
-J[aT4nK TOKA, MArHUTHOTO MOJIsA, TEMIIEPATYPHI.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHHE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu. (¢ UCHOJAb30BAHUEM HUPPOBOI0 W AHAJIOIOBOIO
o0opynoBanus neHrpa «Touka pocray)

MexaHn4ueckue, TEIIOBBIE, JIEKTPUUYECKAE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznueckre MNPUOOPHI U TpoLEAypa TMPSMBIX HW3MEPEHHH aHaJOTOBBIM M
U (POBBIM PUOOPOM.

Jlabopamopnuvie padomer u onvimwi. (¢ MCNOJb30BAHUEM HUPPOBOro M

aHAJI0roBOro odopyaoBanus ueHTpa «Touka pocra»)

Omnpenenenure 1EHbI IeTIECHUS MIKaJIbl U3MEPUTEILHOTO TPUbdOopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne temmnepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEPMOMETPA M AATUMKA
TEMIIEPaTyphI.

[IpoBeaeHne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: JAJBbHOCTh MOJIETA IIApPHUKA,
MYIIEHHOT'O0 TOPU30HTAJIBLHO, TeM 00JIblle, 4YeM OO0JIbIlIe BHICOTA ITyCKA.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBrkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.



Jlemoncmpayuu. (¢ WUCHOJb30BAHMEM HHMPOBOT0 H AHAJIOTOBOIO
o0opynoBanus neHtpa «Touka pocray)

Habmtoienne O6poyHOBCKOTO JIBHIKEHUSI.
Hao6monenne nuddysun.
HabnroneHue sBIICHUNA, OOBSICHSIOMUXCS MPUTHKEHUEM WIA OTTAJIKUBAaHHUEM
YacTHII BELIECTBA.

Jlabopamopnuvie pabomovt u onvimol. (¢ UCHOJIB30BAHHEM HHMPOBOTO U
aHAJIOTOBOT0 000pynoBaHus HeHTpa «Touka pocray)

OrueHka quaMeTpa aroMa METOJIOM PSAO0B (C UCIoyIb30BaHueM (oTorpaduii).

OnbITEl IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe IBW)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTna.

Cuna Kak XapakTepHUCTHKa B3anMoZeicTBUs Ten. Cuiia yrnpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUjia
TskecTd. CHIla TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cujla TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpayuu. (¢ ucnojgb30BaHneM UU(GPOBOr0 U AHAJIOTOBOIO
o0opynoBanus neHrpa «Touka pocray)

Hab6nronenne MexaHnuecKoro JIBIKCHUS TETa.
N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HaOmronenue siBfieHust HTHEPIIUH.
HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CnoxeHue Cuil, HallpaBJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnsie pabomst u onsimel. (¢ MCNOJAb30BaHUEM HUPPOBOTrO H
aHAJIOr0BOI0 000pynoBaHus HeHTPa «Touka pocray)



OnpeneneHne CKOPOCTH PaBHOMEPHOIO ABMKEHUS (IIapyKa B )KUJIKOCTU, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jlajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpycKa Wi IIapuKa Mo HAKJIOHHOM
IIJIOCKOCTH.

Ornpenenenue MI0OTHOCTH TBEPAOTO TENA.

OmnBITBI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (nedopMaiiuu) Ipy>KHUHbBI
OT NPUIJIOKEHHOM CHUJIBI.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHHUS OT BECA TeJa
Y XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYEHUS IaBiieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napagokc. Coolmaromuecs: cocyabl. [ uapaBiniecKue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEpHOTO J1aBJICHUS.

JlelicTBue XKUAKOCTH W ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hdemoncmpayuu. (¢ UCHONb30BaHHEM HUPPOBOI0 U AHAJIOIOBOIO
o0opynoBanusi meHTpa «Touka pocray)

3aBUCUMOCTbD JABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
CooOmarormecs CoCy/bl.
['mapaBauyueckuit mpecc.
[IposiBnenue necTBUsi aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT OOBEMA MOTrPYKEHHOM 4YacTH Tena M
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKHIKOCTH.
VYcioBue IUIaBaHUWS TEJI: IUIABAHUE WM TOTPYKEHUE TEII B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEW TEJIa U JKUJKOCTH.
Jlabopamopnuwvie padbomvt u onvimpl. (¢ UCIOJb30BAHMEM HUPPOBOrO U
aHAJIOr0BOI0 000pya0BaHus HeHTpa «Touyka pocray)

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT OObEéMa TMOTrpYKEHHOW B
JKUJIKOCTh YacTH Tela.



OnpeneneHue BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH HA TEJIO, MOTPYXKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIKMBAIOIIEH CHJIBI, JACHUCTBYIOIIEH HAa TEIO B
XKUIKOCTH, OT Macchl Tela.

OneITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOIICH CHJIBL, ACHUCTBYIOLIECH
Ha TEJIO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tella U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHME JIOAKHA M OIPEICIICHHUE €€
Ipy30I10AbEMHOCTH.

Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHMe mpaBuiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mpaBuwino» MexaHukd. KIIJ npocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W IOTEHUHWAIBHAS  DHEPTHS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu. (¢ UCHONb30BaHHEM HUPPOBOI0 H AHAJIOIOBOIO
o0opynoBanus neHrpa «Touka pocra»)

[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomst u onvimpl. (¢ MCNOJIb30BaHUEM HUPPOBOTrO H
aHAJIOroBOro 000opynoBaHus HeHTpa «Touka pocray)

Onpenenenue pabOTbl CHIIBI TPEHUS NPU PABHOMEPHOM JIBXKEHHMHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

HccenenoBanne ycioBUi paBHOBECHs pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3yueHne 3aKoHa COXpaHEHUsI MEXaHUYECKOU SHEPTHUH.
8 KIIACC

Pa3znea 6. TensioBblie siBJeHHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObSICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJICKYJISPHO--KUHETHYECKON TEOPHHU.
CmaurBaHuE U KaNWUISIPHBIE sABJCHUA. TenI0BOE paCIUPEHUE U CKATHE.



Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. BuyTtpeHnsisi sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEpPTHUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlnaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcaunus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUA OT aTMOC(HEpHOro
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble ABUTATENN U 3alUTA OKPYKAKOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MTPEBPAILECHUS YJHEPTUH B TETUIOBBIX ITPOLIECCAX.

Jemoncmpayuu. (¢ HUCIOJB30BAHHMEM UHM(POBOro W aHAJIOr0BOIO
o0opynoBanus neHrpa «Touka pocray)

Hab6mronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenue nuddysuu.
HaOmnronenue siBfieHni cMaurBaHUs M KalMWLISPHBIX SIBJICHUH.
Hab0mronenre TenioBoro pacimpeHus Ted.
N3mMeHeHne pAaBiaeHUsS Tra3a TIpH HU3MEHEHHM O0bEMAa M HArpeBaHUM WIIH
OXJIAKJICHHU.
[IpaBwiia u3MepeHus TeMIepaTypshl.
Bunae! Tenmonepenayu.
OxnaxIeHUe TIPU COBEPIIICHUN PaOOTHI.
HarpeBanue npu coBepiieHuH padboThl BHCITHUMH CHJIaAMHU.
CpaBHeHUE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmronenne xuneuus.
HaOmroienre mocTostHCTBA TeMIepaTyphl IPU TUIABICHUH.
Mopenn TemIOBBIX ABUTATEIICH.
Jlabopamopusie pabomost u onvimel. (¢ UCIOJb30BaHHMEeM HUPPOBOro u
aHAJIOTOBOI0 000pyaoBaHus HeHTpa «Touka pocTay)

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.

OneITHl IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOMW COJIM MJIU caxapa.

OmnbITEl 10 HAOJIIOJEHUIO TEMJIOBOI'O PACUIMPEHUs a30B, KUIKOCTEW U TBEPABIX
TeN.

Omnpenenenre AaBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.



OnwITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béMa H
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka TUMOTE3bl JTUHEHHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue u3MeHeHus: BHYTpEHHEN SHEPTUU TeJla B pe3yJibTare TeIuionepeiadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sIBICHHUS TEIJI0OOOMEHA MPU CMEUIMBAHUU XOJOAHOM M Topsuei
BOJIBI.

OnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOM MpPH TEINIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIUIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeHus.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paszgea 7. JiaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUYECKUIN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
o ydactka uenu. [locienoBarenbHOe M MApalJIENbHOE  COENMHEHUE
MIPOBO/IHUKOB.

PaGora u MONIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoyms—Jlenna.
DneKTpudecKre 1Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYEecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. J[€MICTBUE MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DNeKTpOoJBUraTellb MOCTOSIHHOTO ToKa. VICmoJib30BaHHME 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.



Oneitel @apanes. SABneHne neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEeKTPOCTAHIIMKU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu. (¢ ucnoib3oBaHueM HHPPOBOIO M AHAJIOIOBOIO
o0opynoBanus nentpa «Touka pocray)

DneKkTpu3anus Tel.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKHUIM TOK B KUJKOCTH.
["a30BbIi1 pa3psin.
N3mepeHue Cuilbl TOKa aMIIEPMETPOM.
N3mMepenue 3IeKTpUYECKOTO HAPSYKEHUS BOJIbTMETPOM.
Peocrar n MmarasuH conpoTHBIIEHUN.
B3anMmopelicTBrE NOCTOSTHHBIX MArHUTOB.
MoaenupoBanre HEBO3MOXKHOCTH Pa3CICHUS ITOJI0COB MATHUTA.
MoaenupoBaHrue MarHUTHBIX ITOJIEN MOCTOSTHHBIX MarHUTOB.
OmneIT Dpcrena.
MarauTtHoe 1oje Toka. DJICKTPOMArHUT.
JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.
DNEKTPOJIBUTaTENb MOCTOSHHOTO TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKLWH.
OmneiTel Qapanes.
3aBUCMMOCTh  HANpaBJICHUSI  MHAYKIIMOHHOTO TOKAa  OT  YCJIOBHM  €ro
BO3HUKHOBEHUSI.
DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnsie pabomst u onsimel. (¢ MCNOJAb30BaHUEM HUPPOBOrO H
aHAJIOr0BOr0 000pynoBaHus HeHTPa «Touka pocray)

OnbITH IO HAOTIOIEHUIO JICKTPU3AINH TEJ HHAYKITUEH U TIPU CONIPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO MOJIsl Ha MPOBOAHUKHU U TUAJICKTPUKH.
COopka 1 npoBepka pabOThI NEKTPUUYECKOH 1[EMU MOCTOSHHOTO TOKA.

W3mepenure u peryaupoBaHKie CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUS.



HccnenoBanne 3aBUCHMMOCTM  CHJIBI  TOKA, MAYLIErO 4Yepe3 pe3ucrop, OT
CONPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneIThl, JI€MOHCTPUPYIOIIME 3aBHCUMOCTb 3JIEKTPUYECKOTO COIMPOTHUBIICHHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU TONEPEYHOT0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEIOBATEIIBHOM COEINHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka nmpasuia I CHIIBI TOKA IIPHU MTApaJUIEIbHOM COCIMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnenoBaHue 3aBUCMMOCTH  CHJIBI  TOKA, MAYLIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHUTHOTO MOJISi MOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3ieIICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThl, AEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH CHJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIPaBJICHUS TOKA B KaTyLIKE.

N3yyeHue neicTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnBITHI 110 UCCIAEAOBAHUIO SIBICHMS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE

VU3MEHEHUM 3HAYCHMs U HAIIPaBJICHUs UHAYKIMOHHOIO TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKeHHE. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBr>keHue. HepaBHOMepHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEHOe JBHkeHue. (CBoOomHOE
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JInnerHasa u yriioBasi CKOPOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMD CyNIepIIO3ULMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlmwxenue ruranetr Bokpyr Connma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpI0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. IsMenenne umiyibea. UMiynbe cuitbl. 3aKOH COXPAaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu 1 padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO Hall
IIOBEPXHOCTBIO 3¢MiIM. [loTeHInanbHas SHeprust ckatoi npyxuHel. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUsS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu. (¢ HCHOJB30BAHHEM HH(POBOr0 W AHAJIOTOBOIO
o0opynoBanusi meHTpa «Touka pocray)

Halnronenne MexaHn4ecKoro ABUKEHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHME MYTEN U TPACKTOPUM ABUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPAa3HBIX TEJ OTCYETA.
N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JIBUKEHHS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
HaOmnronenue ABUKEHUsI TeJia M0 OKPYKHOCTH.
HaGmronenne MexaHWYECKUX SBJICHUW, TMPOUCXOISAIIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.
3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TEJa U JIEUCTBYIOIIENA HA HETO CUJIBI.
HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUM TEJL.
HN3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.
[Iepenaua uMiysnbca Ipu B3aUMOJACHCTBUU TEIL.
[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.
CoxpaHeHue UMITYJIbCa MPU HEYITPYTOM B3aUMOICHCTBUM.
CoxpaHeHre UMIyJbca MpU a0COTOTHO YIPYTrOM B3aUMOJIEHCTBUH.
Hab6nronenme peakTHBHOTO ABUKECHUS.
CoxpaHeHrne MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHME MEXAHUYECKOM OHHEpPruyM IMpU JBWKEHUM Tejla MOJ JIEUCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomst u onsimpl. (¢ MCNOJAb30BaHUEM HUPPOBOro H
aHAJIOr0BOI0 000pya0BaHus HeHTpa «Touka pocray)

KoHcTpynpoBanue TpakTa Juisi pa3roHa U JajbHEUIEro paBHOMEPHOIO JABMKEHUS
HIapyuKa WId TEJIEKKH.



Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUSI OpyCKa WM JBUKEHHSI [IapUKa I10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBMKEHUU IO HAKIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CM MPU PABHOYCKOPEHHOM [BIDKECHHH 0€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JABJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOJIbKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CWJIBI TPEHHUS NPU PABHOMEPHOM JBMKEHMM Tejla II0
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME I'py3a C HUCIOIb30BAHUEM
HEIMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXPaHEHHUsI SJHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPHO/I,
4acToTa, aMIUINTyaa. MatemMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCcKuXx BoOJH. IIpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa TOoHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu. (¢ UCHOAbL30BAHHMEM HH(POBOr0O U AaHAJIOTOBOIO
o0opynoBanus nenrpa «Touka pocray)

Habmoenue xonebanuii Tel moja JeHCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnronenue BRIHY X AEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHnue npo10ibHbIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habmoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnvie padomer u onvimsi. (¢ MCIOJb30BAHUEM HUPPOBOro M
aHAJIOr0BOr0 000pynoBaHus HeHTPa «Touka pocray)



Omnpenenenre 4acTOTHl U MEpUo/a KoieOaH! MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenre 4acTOThl U MepHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Nepruoa KoaeOaHuii MOABEIIEHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJEOAHUW NPYKUHHOTO MASTHHUKA OT
Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH Tepuoaa KojaeOaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a.
OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Mepuoja KojaeOaHuil MpyKMHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
N3mepenne ycKkopeHusi CBOOOIHOTO NaJeHHUS.

Pazgea 10. DineKTpoMardHuTHoe moJjie M 3JIeKTPOMATrHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  OJEKTpOMarHuTHble  BoiHBL.  CBolicTBa
JIEKTPOMAarHUTHBIX BOJH. lllkasa 3JI€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu. (¢ HUCHOJB30BAHHEM HH(POBOr0 W AHAJIOTOBOIO
o0opynoBanusi meHTpa «Touka pocray)

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padomer u onvimwi. (¢ MCIOJb30BAHNEM HUPPOBOrO M
aHAJIOTOBOI0 000pya0BaHusl HeHTPa «Touyka pocray)

N3yyeHue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO Tele(oHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJCIIb CBETAa. HUctounukn CBETAa. [IpsimonuHeHOE
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenune ceta. [mockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpPOCKOIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauyuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyuenune n300pakeHUi B TNIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

XoJ ayuyer B coOOMparolie JIMH3e.

XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.

[Tomryuenue n300pakeHUid ¢ TOMOIIBIO JIUH3.

[Tpuniun aeictBus ¢hoToanmapara, MUKPOCKONA U TEJIECKOIIA.

Monenb riasa.

PasnosxeHue 6enoro cBera B CHEKTP.

[Tomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopusie padbomvt u onvimpl. (¢ UCIOJIb30BAHMEM HUPPOBOrO M

aHAJIOroBOro 006opynoBanus neHTpa «Touka pocray)

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapaKTepucTUK U300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH yTJla MPEJOMIIEHUSI CBETOBOIO JIy4ya OT yIJIa HaJeHUs
Ha IPaHULIE «BO3AYX—CTEKIIO».

[Tony4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITH IO BOCIPUSITHIO I[BETA MPEAMETOB MPHU MX HAOIIOJCHUU 4Yepe3 1BETOBHIC
GbUIBTPEL.

Pa3pen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojaenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHnnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIAED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CoHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.

Jemoncmpayuu. (Cc HCIOJB30BAHHMEM LIH(POBOr0 W AaHAJIOTOBOIO
oOopynoBanusi neHTpa «Touka pocray)

CrexTpbl U3Ty4eHUS U TTOTJIONIEHUS.
CrexTpsl pa3IMyHbIX I'a30B.
CnekTp Bogopoa.



HabGnronenue tpekoB B kamMepe Buibcona.
PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Perucrtpanus uszinydyeHus: IPUPOJHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopnwvie pabomst u onvimpl. (¢ MCNOJAb30BaHUEM HUPPOBOro u
aHAJIOroBOro 000opynoBanus HeHTpa «Touka pocray)

HabnrofgeHue CrulonHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY MYTH (II0
dboTtorpadusim).

W3mepenne paaioakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOAYJIb TPEAHA3HAYEH JJI CHCTEMaTU3alun
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aM€Hy 10 (U3uKe s 00ydaroluxcs,
BBIOPABIIIKX ATOT yYEOHBIN MpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSASA TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yercs
32 CYET TOro, 4YTO OOy4YalllHecs BBINOJIHSAIOT 3aJaHusd, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUpOe U MOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
quCIie JUIsl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEP, IPAKTUIECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
HHEPTUU.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS HANpPABJICHO HA JOCTHKEHUE JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesymbrare w3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO 00miero oOpazoBanums y oOydaromierocs OyayT
c(OpPMHPOBAHBI CIEIYIOUIUE JIMYHOCTHBIE PE3YNIBTATHI B YACTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON (PU3NYECKON HAYKU;
— [IEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTMBHOMY Y4YaCTHUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHX NPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKH;
— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3THYECKUX IPUHLUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHPHUSTHE SCTETUYECKUX KadyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO IOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,
JAKOHUYHOCTH;
4) HIEeHHOCTH HAYYHOI'0 MO3HAHMSA:
— OCO3HaHMWE LIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHUM,
BAKHEHUILIEN COCTABJIIOLIEH KYJIbTYpPHI;
— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM 1eATEIbHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAIBHOT0 0JIATONOTy M
— OCO3HaHHE IIEHHOCTU 0€30IMacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTH MPaBUII
0e30MacHOro MOBEJIEHUS Ha TPAHCIOPTE, HA JOpOrax, C 3JEKTPUYECKUM U TEIUJIOBBIM OOOPY/IOBAaHHEM B JOMAIIHHX
YCIIOBHSIX;
— c(hOpMUPOBAHHOCTDH HABbIKA pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOIO K€ IpaBa y JpYyroro 4ejoBeKa;



6) Tpy10BOI0 BOCIIMTAHMS:

— aKTHUBHOE Y4YacCTHE B PEIICHUM NMPAKTUYECKUX 3a]lad (B paMKax CeMbH, 00pa30BaTENbHON OpraHU3alllM, ropojaa, Kpas)
TEXHOJIOTUYECKON U COLMAIbHON HANIPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NUECKUX 3HAHUI;

— MHTEpeC K MPaKTUYECKOMY M3YUCHHIO MPO(ECCHiA, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHEHTalusl Ha IPUMEHEHNE (PU3NYECKUX 3HAHUM JUIsl pEelIeHus 3aa4d B 00JIaCTH OKpYXKarolle cpejibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEICTBUM ISl OKPY’KAIOLIEN CPELbl;

— OCO3HaHUe TI00aIbHOI0 XapaKTepa dKOJIOTMUECKUX Ipo0JieM U IMyTeil X pelieHus;

8) ajanTanuu K U3MEHAOIUMCH YCI0BUAM COLUAIBHOM U NPUPOIHOM Cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU MPU BBIMOJHEHUH HCCIEAOBAHUM M MPOEKTOB (DU3MUYECKON HaANpaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTUX;

— IOBBILIEHNUE YPOBHS CBOEY KOMIIETEHTHOCTH Y€pe3 NPAKTUUYECKYIO JEATEIBHOCTD;

— NOTPEOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUM, B TOM 4yucie (HOPMYIUPOBATh UJEH, MOHATHSA, TUIIOTE3bI O (PUBHUECKHUX
00BEKTaxX U SBIICHUSX;

— OCO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acT (PU3UKH;

— IJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUM;

— CTpeMJICHHE aHAIM3UPOBaTh U BBISBIATH B3aUMOCBSI3M MPHUPOAbI, OOIIECTBA M 3KOHOMHUKH, B TOM YHUCJIE C
UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OIIEHKA CBOMX JIEUCTBHI € yUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BOSMOKHBIX INTO0ATBHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbpTaTe 0cBOEHHS MpOrpaMMbl 1o (PU3MKe Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus y 00yyaronierocst OyayT
cOpMHPOBAaHEI MeTaNpeMeTHbIE Pe3ybTAaThl, BKIIOUYAIONINE [MO3HABATEIbHBIE YHUBEPCAJIbHBIE Y4eOHBIC IEHCTBU,
KOMMYHUKaTHBHbIC YHUBEPCAIbHBIC YI€OHbIC ICUCTBHS, PETyJISITHBHBIC YHUBEPCAILHBIC YUCOHbIC HeHCTBHSI.

Ilo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble jornueckue gecTBUs:
BBISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS /171 0000IIEHHS U CPAaBHEHMS;
BBISIBJIAITh 3aKOHOMEPHOCTU M TPOTHUBOPEYMS] B pacCMaTpuUBaeMblX (haKkTaxX, aHHBIX U HAOMIOACHUSX, OTHOCSALIUXCS K
(bU3UYECKUM SBIICHUSM;
BBISBJISITh MPUYUHHO--CJICJCTBEHHBIC CBSI3M MNPU H3YYCHUU (DU3NUECKUX SIBICHUM M TIPOILIECCOB, JAENAaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTHBHBIX YMO3aKJIIOUCHUN, BBIJBUTATh THIOTE3bl O B3aUMOCBS3SIX (PU3MUECKHX
BEIINYWH;
CaMOCTOATENLHO BBIOMPATH CIOCO0 peleHus yueOHor Gu3nyeckoi 3a1aun (CpaBHEHHNE HECKOJIIBKUX BapHUAHTOB PEIICHUS,
BBIOOp HanbOoJIee MOAXOAIIETO C YYETOM CAMOCTOSATENIBHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:
MCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEN0BATENbCKUI HHCTPYMEHT O3HAHMS;
MPOBOJIUTH IO CaMOCTOSITEIbHO COCTAaBJICHHOMY IUJIaHY OIIBIT, HECJIOXHBIM (PU3UUYECKHM DKCIEPUMEHT, HEOOJBIIoe
uccleoBanne (GPU3n4ecKoro siBJICHNUS,
OIICHUBATh HA TPUMEHUMOCTh U JIOCTOBEPHOCTh UHPOPMAIIHIO, MTOJYYCHHYIO B XOJ€ UCCIEAOBAHUS WA SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (opMysHpoBaTh O0OOOIIEHHUS Y BBIBOABI IO pe3yjbTaTaM MPOBEACHHOTO HAOIIOCHUS, OIbITA,
UCCIIEIOBAHUS;
MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIee pa3BUTHE (PU3NUECKUX TPOIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHU 00 MX
Pa3BUTHUH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:
MPUMEHSTh PA3JIMYHbIE METObI, MHCTPYMEHTHI U 3allpOChl MPU TOWCKE M OTOOpE MH(POpPMAlUU WIH JAHHBIX C YIETOM
MPEIOKEHHON yaeOHOM (hM3UUECKOM 3a/1a4u;
aHAM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIIPETHPOBATH MH(POPMAITHIO PA3TUIHBIX BUOB U (JOPM MIPEICTABICHHUS,;
CaMOCTOATENLHO BBIOMPaTh ONTUMAJIbHYIO (OpMYy MpeacTaBieHUss MHGOPMAIMU U WUIIOCTPUPOBATH pelIaeMble 3aJauu
HECJIOKHBIMHU CXEMaMH, TMarpaMMamMu, HTHOU rpauKoi U MX KOMOMHALIUSAMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:



B XOJle OOCYXIeHHsI y4eOHOro Marepuaia, Pe3yJbTaToB JabOpaTOPHBIX PabOT W MPOEKTOB 3a7aBaTh BOIPOCH TIO
CYIIECTBY OOCYX)JaeMOM TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha pEIICHUE 3aJayd W TOJJICpKAHUE
01aroKenaTeaIbHOCTH OOIICHUS;

COIOCTAaBIISATh CBOM CYKJACHHS C CYXXIEHUAMH IPYrMX Y4YaCTHHUKOB Juajiora, OOHAapyXMBaTh pa3iMuue M CXOJICTBO
MMO3UIIHH;

BBIPaaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIIATh PE3YJIbTAThI BHIMOIHEHHOTO (PM3UYECKOTO OIbITa (PKCIIEPUMEHTA, UCCIEIOBAHUS, IPOEKTA);
MOHUMAaTh W WCMOJb30BaTh MNPEUMYIIECTBA KOMAaHAHOW M WHAMBUAYAJbHOM pPaOOThI NpHU PEIICHUU KOHKPETHOU
busndeckoi mpoOIeMbl;

MPUHUMATh L€ COBMECTHOHN [ESATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUA IO €€ MNOCTHKEHHIO: PacCHpeAesisiTh pOJH,
00CyX1aTh MPOIECCHl U PE3YJIbTaThl COBMECTHOU PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHSATH CBOKO YacTh PabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJibTaTa MO CBOEMY HAIPAaBJICHUIO U KOOPJIUHHUPYS CBOU
JEUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaga B OOIMNA TPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIILHO CGHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:
BBISIBJISITH MPOOJIEMbI B )KU3HEHHBIX U YUEOHBIX CUTYAIHUsIX, TPEOYIOIUX JIIs pelIeHns] PU3NUECKUX 3HAaHUH;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPHUHATUS PpElIeHUN (MHIMBHUIYaIbHOE, MPUHATHE PELICHUS B TPYIIE,
NPUHATUE PELICHUHN TPYIIION );
CaMOCTOSITENIFHO COCTAaBJISATh AITOPUTM pelleHUs: (PU3NUECKON 3a/auu WM TUIaHA HCCIIEOBAaHUS C YYETOM HMMEIOLIMXCS
pPEeCYpCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATH MIpeijlaraeéMble BApUaHThI PELLICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:
JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHHS],
OOBSICHATH MPUYHMHBI TOCTHKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB ACSITEILHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;



BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTH (B TOM YHMCIIE B XOJI BBIIOJHEHUS (PU3UUECKOTO MCCIEAOBAHUS HIIM MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIINXCSA CUTYallUl, YCTAHOBJICHHBIX OMMOOK, BOSHUKIIIUX TPYTHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh Cce0s Ha MECTO APYroro 4eloBeKa B XOJAE CIOpa WIM JUCKYCCHUM Ha Hay4YHYIO TEMY, INOHMMAaTb MOTHBBI,
HaMEpEHUS U JIOTUKY JPYyToro;

IIPU3HABATh CBOE MPABO HA OLIMOKY MpU pelIeHNH (U3NUECKUX 3a]a4 WIIA B YTBEPKIACHUSAX HA HAYYHBIE TEMBI H TAKOE K€

paBo JIpyroro.

MHNPEJIMETHBIE PE3YJIBTATBI

K konity oOydyenus B 7 KJjacce mpeJIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)kaTh C(OPMHUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:
WCITOJIB30BATh MOHATHUS: (PU3NUECKHE M XUMHYCCKHUE SBIICHUS, HAOIIOEHUE, IKCIIEPUMEHT, MOJICIb, THIIOTE3a, CAMHUIIBI
(bU3NYECKUX BEJIMYMH, aTOM, MOJICKyJIa, arperaTHbie COCTOSHHS BemiecTBa (TBEpHOE, JKUAKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe IBMKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJMHEHHOE), TPACKTOPHs, PaBHOICHCTBYIOIIAs CHIIA,
nedopmarus (yrpyras, IiacTHIecKas ), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
paznuyath sBiacHUS (Auddy3us, TEMIOBOE IBIKCHHWE YaCTHI[ BEIISCTBA, PAaBHOMEPHOE JBWKCHHE, HEPAaBHOMEPHOE
JBIDKEHUE, WHEPIHS, B3aMMOJICHCTBHE TEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHONW OChIO BpallleHUWs, Tepeaada
JaBIICHUS TBEPABIMH TeJaMH, KHUIKOCTIMH M Ta3amMu, arMochepHOE JaBJICHHE, IUIaBaHUE TeEJ, IPEBpaAIICHUS
MEXaHUYECKON SHEPTruM) MO ONMHUCAHUIO WX XaPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JIaHHOE
bu3nUecKoe SIBICHHUE;
pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NUYCCKHUX SIBJICHUH B OKPYXKAIOMEM MHUPE, B TOM 4ucie (GU3NICCKUE SIBJICHUS B
MIPUPOJIC: TPUMEPHI JABMIKSHUSI C PA3IMUHBIMH CKOPOCTSAMH B YKMBOM M HEKHUBOW IPHUPOJIC, NCHCTBHUE CHIIBI TPEHUS B
MIPUPOJIC M TEXHUKE, BIUSHUEC aTMOC(EPHOro JaBIICHHS Ha JKMBOW OpraHW3M, IUIaBaHHME PHIO, phIYaru B TEJIC YEJIOBEKa,
IPU ATOM TIEPEBOJIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NPHU3HAKH) (U3HMUECKUX
SIBJICHUU
OMHUCHIBATh M3YyYCHHBIE CBOMCTBA Tel M (U3UYECKHE SBJICHMS, HCIONB3Ys (PuU3MUecKrue BeIMYMHBI (Macca, 00BEM,
MJIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tejla, CHJIa TPSHUS,



naBieHue (TBEPAOro Tena, *KUAKOCTH, Ta3a), BBITAIKMBAIOIIAS CUJa, MEXaHUYecKas padoTa, MOIIHOCTh, IJIEHYO CHIIbI,
MOMEHT CHJIBI, KO3((UIUEHT MOJIE3HOTO [EHCTBUS MEXaHM3MOB, KWHETHYECKas M TOTEHIHUAlIbHAs DJHEPTUs), MpH
OTKCAaHUU MPABUIBLHO TPAKTOBATh PUINUECKUI CMBICI HCIIONb3YEMbIX BETUYMH, UX 0003HAUEHUS U €IUHUIIBI (PU3UIECKIX
BEJIMYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEJIMYMHY C IPYTUMU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHHUSI U MPOLIECCHI, UCIOJIb3Yys MpaBHIIa CIOXKEHUA CUJ (BIOJIb OJHOU
npsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (0J0Ka), «30JI0TOE MPABUIION»
MEXAaHUKH, 3aKOH COXpPaHEHHsS MEXaHMYECKON BSHEpruu, MNpu 3TOM J1aBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aIMChIBATh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (U3NYECKUE SBJICHMS, IPOLECCHl M CBOMCTBA TEJI, B TOM UYHCIE M B KOHTEKCTE CUTyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUUMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE U3 12
JOTUYECKUX IIaroB ¢ omnopod Ha 1—2 H3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBJICHUN, (U3UUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacu€THble 3aa4u B 1—2 nelcTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3MUECKHE BEIIMYMHBI: Ha
OCHOBE aHajM3a YCJIOBHUS 3aJauyM 3aliChiBaTh KPATKOE YCIIOBUE, MOJCTABIATh (PU3UUYECKUE BEIMYMHBI B (HOPMYJBI U
MIPOBOJUTH PAcU€Thl, HAXOAUThH CIPABOYHBIE JTaHHbBIE, HEOOXOAMMBIE JI1 PELICHMs 3a]ad, OLUEHUBATH PEATUCTUYHOCTh
MOJTY4YEeHHOU (PU3NUECKO BETUYUHBI;

pacmo3HaBaTh NMpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (U3MYECKUX METOJIOB, B OMHCAHUU HCCIICOBAHMS
BBIACIISTh IPOBEPSAEMOE MPEANOJIOKEHUE (TUIOTE3Y), pa3udyaTh U HHTEPIPETUPOBATH NOJYYEHHBINA pE3yJIbTaT, HAXOINUTh
OLLIMOKH B XOJI€ ONBITA, JIEaTh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

MPOBOJUTH OMBITHI O HAOIIOACHUIO (PUBNYECKUX SIBICHUMN WM (PU3NYECKUX CBOMCTB Tel: (hOPMYIUPOBAThH MIPOBEPSIEMbIE
IPEIOJIOKEHUs, COOUPAaTh YCTAHOBKY W3 NMPEIJIOKEHHOTO O0OpYyIOBaHUS, 3alUChIBATh XOJ OMNbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPsIMbIE U3MEPEHUsI PACCTOSHHUSA, BPEMEHHU, MAcChl Tela, 00bEMa, CHIIBI U TeMIIEpaTypbl C HCIOJIb30BaHUEM
aHAJIOTOBBIX U U(POBBIX MPUOOPOB, 3AMUCHIBATH MMOKa3aHUSI MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH
W3MEPEHNM;



IPOBOIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETMUMHBI OT JPYTOM C UCIOIB30BAaHUEM MPSMBIX U3MEPEHHI
(3aBHCHMOCTH IIyTH PAaBHOMEPHO IBHKYILETOCS Tella OT BPEMEHH JBUKEHUS Te€Ja, CUJIbl TPEHUS CKOJIBKEHHS OT Beca
Tena, KadecTBa 00pabOTKU MOBEPXHOCTEH TEJl M HE3aBUCHUMOCTH CUJIBI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHUS TEJ, CHUIIbI
YIOPYrOCTH OT YIJIMHEHMsI MPYXKUHBI, BBITAJIKUBAIOLIEH CHUJIBI OT 00bEMA NOTPYXKEHHOW 4YacTU Tejaa U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUHM IUIaBaHUS TET,
YCIIOBUI paBHOBECHUS pblyara u OJOKOB), y4acTBOBaTh B IJIAHUPOBAHUM Y4€OHOTO MCCIIEIOBAaHUA, COOMPaTh YCTAaHOBKY U
BBINIOJIHATh HM3MEPEHMS, CIEeAys MPEeIJIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl IMOJYYEHHON 3aBHCHMOCTHU
($u3NYECKUX BEIMYMH B BUJIE IPEJIOKEHHBIX Ta0JIUL U TpaUKOB, 1€JaTh BHIBOBI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;
IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIMUUH (IUIOTHOCTh BELECTBA KHUAKOCTU U TBEPAOIO Teja, CUJIa TPEHUS
CKOJIbYKEHUSI, 1aBJICHUE BO3/1yXa, BHITAJIKMBAIOIIASI CUJIA, IEHCTBYIOIIAs HAa MOTPYKEHHOE B KUAKOCTD TEJI0, KOAPPUIIUEHT
MOJIE3HOTO JIEWCTBHSI MPOCTBIX MEXAHU3MOB), CIENys NPEIJIOKEHHOM HWHCTPYKIMHU: MPU BBIIOJHEHUH HW3MEPEHUM
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMUMHBI;

COOJTI0IaTh TIPaBUJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIUIBI AEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOILAOIIUECS
COCYIbl, OapOMETp, pbluar, NOJBHKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepU30BaTh MPUHLHUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha UX omucaHus (B
TOM YHCJIE: TOAIUIUITHUKH, YCTPOMCTBO BOJOMPOBO/IA, TUAPABINYECKUN MPECC, MAHOMETP, BEICOTOMED, OPLUIHEBOM HACOC,
apeoMeTp), HCIIONIb3ysl 3HAaHUSA O CBOMCTBaX (U3MYECKUX SBJIEHUH M HeoOXoauMmble (U3HYECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPax) MPAKTUUYECKOTO HCHOJIb30BaHUS (DU3MYECKUX 3HAHUN B
MOBCEIHEBHOMN XU3HU NJisi oOecrieueHus] 0e30MacHOCTH MpU OOpaIllleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHUS 3[I0POBBS U COOJIIOJICHUSI HOPM PKOJIOTHYECKOTO MOBEACHUS B OKPY KaIoLIeH cpee;

OCYILECTBISATH OTOOP MCTOYHUKOB MH(popManuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM IOMCKOBBIM 3allpoOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CPaBHEHMs PA3IMYHBIX UCTOYHUKOB BBIAEIATH MH(GOpPMALMIO, KOTOpas SIBISIETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEJTOCTOBEPHO;



UCIIONIb30BaTh TPHU BBITIOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO--TIONYJSPHYIO JIUTEpaTypy (PHU3UUYECKOro COJepiKaHus,
CIpPaBOYHBIE MaTepUalbl, pecypchl cetu VHTepHeT, BlajgeTh npuéMamMu KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3OBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpPATKHE IUCBMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE 2—3 MCTOYHHUKOB HH(pOpMaIUH
(U3NYECKOTO COAEpKAHUS, B TOM 4HCIIe MyOIMYHO JeTaTh KpaTKhue COOOLIEHUS O pe3yJbTaTaxX MPOEKTOB MM Y4eOHBIX
UCCJIEIOBAHUM, TP 3TOM TPAMOTHO HMCIOJIb30BaTh M3YyYECHHBIM MOHSATHIHBIA ammapaTr Kypca (U3HKH, CONPOBOXKAAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;
IPU BBIIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEJOBAHUNM pacHpelessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C
NIOCTaBJICHHBIMU 3a/ladaMH, CJCAUTH 3a BBIIIOJIHEHUEM IUIaHA JCHCTBHIM, aJ€KBATHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTD IPYIIIbI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLUX.

K koHniy o0yuyeHus: B 8 kijiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD
y 00y4armuxcs YMEHUM:
VCIIOJIB30BATh IMOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHMKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMS
BEIIECTBA, KPUCTAINIMUECKUE U aMOP(HBIE TeJa, HACBIILIEHHBIA U HEHACBILIEHHBIN Nap, BIAXXHOCTh BO3yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOM JABUTaTElb, AIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, JIEKTPUUECKOE IMOJIe, MPOBOJIHUKHU U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;
paznuyaTth SIBJEHUs (TEIJIOBOE paclIMpeHHe U CKaThe, Terulonepeaayda, TeMIOBOE€ paBHOBECHE, CMaydWBaHUE,
KaWUISIpHbIE ~ SIBJICHUS, HWCIIAPEHWE, KOHACHCAlUs, IUIABJIIEHHE, KpuUcTauM3auus (OTBEpIEBAHUE), KHUIIEHUE,
Terionepenaya (TemIoONpOBOAHOCTb, KOHBEKIIHS, M3IYYEHUE), SJIEKTpU3AIUA T, B3aUMOJECHCTBUE 3aps/iOB, NEHCTBHUS
ANEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJIEUCTBE MAarHUTOB, ACHCTBME MArHUTHOTO MOJS Ha MPOBOIAHHUK C
TOKOM, AJIEKTPOMATrHUTHASE MHIYKIIHS) TI0 ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOITUX
JaHHOE (Pr3UUECKOe SIBJICHHUC,
pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPY)KAIOIIEM MHUpE, B TOM uncie GU3NYECKUe SIBICHUS B
IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIC SIBJICHHS B MPUPOJE, KPUCTAIBI B MpUpoJe, n3ityueHne CoJHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpU3bl, 00pa30BaHMUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKHE SIBJICHUS B aTMOC(epe,
AJIEKTPUYECTBO JKHUBBIX OPraHM3MOB, MarHUTHOE M0JIe 3eMJIM, Apei( MOIHOCOB, POJIb MAarHUTHOIO MOJS Ul KU3HU Ha



3emiie, MOJSIPHOE CUSHUE, MIPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1ayy B YUEOHYIO, BBIICIATH CyIIECTBEHHbIEC CBOMCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

ONKCHIBAaTh W3YYCHHBIC CBOMCTBA Tel M (PU3MUECKHE SBJICHMS, HCIONb3ysd (U3HUECKUE BEIUYUHBI (TEMIIEparypa,
BHYTPEHHSIS1 SHEPrusl, KOJIMUYECTBO TEIUIOTHI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, yI€IbHAs TEIUIOTA IUIABJICHUS, yIEIbHAs
TEIUIOTa IapooOpa3oBaHusl, YAENbHAs TEIUIOTa CrOPAaHHUS TOIUIMBA, KO3((ULIMEHT IOJE3HOrOo AEMCTBHS TEIIOBOM
MalluHbl, OTHOCUTEIbHAS BJIAKHOCTh BO3]yXa, JJIEKTPUUECKUN 3apsij, cuia TOKa, JJIEKTPUYECKOE HaIpsHKEHHE,
COIIPOTUBIICHUE IPOBOJHHMKA, YAEIBHOE CONPOTHBIIEHUE BEIIECTBA, padOTa M MOIIHOCTh JJIEKTPUUECKOTO TOKA), MPH
OINKCAaHUU MPaBUWIbHO TPAKTOBAaTh (PU3MYECKUN CMBICI MCIOJIb3YyEMbIX BEIMYMH, 0003HAYEHUSI U €AUHUIBI (PU3NUECKUX
BEJIMYMH, HAXOJAUTh (DOPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEJIMUMHAMU, CTPOUTDH rpadUuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHHUS U MPOLECCHI, UCHOJIb3Ys OCHOBHBIE TOJIOKEHHS MOJEKYJISPHO-
-KUHETUYECKONM TEOPUU CTPOEHHUS BEIIECTBA, MPUHIMUI CYNEPIO3ULUHA TMOoJed (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHUs 3apsa, 3akoH OMa I yJacTKa 1enu, 3akoH J[oyns—JIeHna, 3aKoOH COXpaHEHUs! SHEPTUH, IIPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BhIPAXKECHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJl, B TOM YUCJE U B KOHTEKCTE CUTYallUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISATH MPUUUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX MIaroB ¢ Omnopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiath pacuéTHbIe 3aa4u B 2—3 NEWUCTBUS, UCTIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBaIOIINE (PU3MUECKHE BEIIMYMHBI: Ha
OCHOBE aHaju3a YCIIOBHS 33Ja4d 3alMChIBaTh KPaTKOE YCJIOBHUE, BBISBIATH HEJNOCTATOK AAHHBIX IS PEIICHMS 3a7ayH,
BBIOMPATH 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIJIsl €€ pelIeHUs], TPOBOAUTH PACUETHI U CPABHUBATH MOJYYEHHOE 3HAUCHHE
(bu3MYECKO BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh NpPU TOMOIIM (U3MYECKUX METOJIOB, HCIOJIb3YS OIUCaHUE
VCCJIEIOBAHMUSI, BBIICISATH IPOBEPSEMOE MPEAIIOIOKEHUE, OLIEHUBATh MPAaBUIIBHOCTD MOPSAAKA MPOBEIECHUS UCCIIEI0BaHHUS,
JieaTh BbIBOJBI,

IPOBOANUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKUX SIBJICHUN WM (U3HYECKUX CBOMCTB TeNl (KANWJUIAPHBIE SIBICHHUS,
3aBHCHMOCTh JIaBJIEHUSI BO3JyXa OT €ro oObéMa, TemIepaTypbl, CKOPOCTH Mpollecca OCTbIBAHWS W HArpeBaHus IpU
U3IIyYeHHH OT L[BETA U3JIyYAIOLIEH (OrIonatonieil) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPHI KUIKOCTH



U IJOm@Au e TMOBEPXHOCTH, JJICKTpU3alMS TeJl M B3aUMOJICHCTBHE JIIEKTPUUYECKUX 3apsiioB, B3aHMMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3yalM3alldsl MAarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB, ACWCTBHS MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENs MOCTOSHHOTO TOKa): (hOpMyIHpOBaThH
pOBEpsSEeMbIe TPEINONIOKEHUS, COOMpaTh YCTAHOBKY M3 TMPEIJIOKEHHOTOo O0OpYJIOBaHUS, OINUCHIBATH XOJ OIbITA U
bopMyIMpOBaTH BHIBO/IBI,

BBITIOJHATh TPSMbIE W3MEPEHUs TeMIepaTypbl, OTHOCHUTEIHLHON BIIAXHOCTH BO3AyXa, CHJIBI TOKA, HANPSDKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB W JATYMKOB (M3MUYECKUX BEIMYMH, CPaBHUBATH PE3yJIbTaThl M3MEPEHHN C
y4€TOM 3a/1aHHOI a0COJIFOTHOM MOTrPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BEIMYMHBI OT JPYTrOM C UCIOIb30BAaHUEM MPSAMBIX U3MEPEHUI
(3aBUCUMOCTb COIIPOTUBJICHUS IPOBOJIHUKA OT €T0 JJIUHBI, IJIOLIAIA MONEPEYHOTO CEUEHUS U YACIBHOTO COMPOTUBIICHUS
BEIIECTBA MPOBOJHUKA, CHJIBI TOKAa, WAYIIETO uepe3 MPOBOAHHK, OT HAMpPsDKEHHUS HA TPOBOJHUKE, HCCIIECIOBAHHE
MOCIIEI0BATEIHHOTO U MApaJUIENTFHOTO COSAMHEHUN MPOBOJHUKOB): IIAHUPOBATH UCCIIEOBaHUE, COOUPATh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHHUs, CIenysl MPeJIOKEHHOMY IUIaHy, (UKCUPOBATh Pe3yJbTaThl MOJIYYEHHON 3aBHCHUMOCTH B BUJIE
TabJIUI ¥ TpauKOB, 1E1aTh BHIBOBI IO Pe3yJIbTaTaM MCCIEAOBaHUS;

IPOBOJANTH KOCBEHHBIC W3MEpPEeHHUS (U3NUECKUX BeNWYMH (yIelbHasg TEIIOEMKOCTh BEIIECTBAa, COMPOTHUBIICHUE
POBOJHMKA, paboTa M MOIMHOCTH AJICKTPUYECKOTO TOKA): IJIAHHUPOBATH M3MEPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAys MPENI0KEHHOW HHCTPYKIIMHU, U BBIYUCIIATH 3HAYCHNE BETNIHHBI;

COOJTI0IaTh TIPaBUIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAaHHUEM;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHCaHMS (B
TOM YHUCJIC: CUCTEMa OTOIJICHUS IOMOB, THTPOMETp, MapoBasi TypOMHa, aMIIEPMETP, BOJIBTMETP, CUETUHUK DICKTPUUECKON
DHEPrUU, JJIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTeNbHbIE  JJIEKTPONPUOOPHl  (MIPUMEPBI),  DIIEKTPUUECKHE
IPEeIOXPaHUTEH, JIEKTPOMArHUT, 3JEKTPOABUTATEIh MOCTOSHHOTO TOKA), UCHOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKHUX
SBJICHU U HEOOXOANMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBAa M M3MEPUTEIbHBbIE MPUOOPHI MO CXEMaM U CXEeMAaTHUYHBIM PUCYHKaM
(’KMJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOII, peocTar),
COCTABJISITh CXEMbI DJIEKTPUYECKUX IENed C MOCIeA0BaTeIbHBIM U MapajljIeIbHbIM COSIMHEHHEM 3JIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB AJIEKTPUUECKUX LICTICH;



MPUBOJUTHh TPUMEPHI (HAXOAUTh WH(POPMAIUIO O TMpPUMEpax) MPAKTHUUECKOTO HCIIOIb30BaHUS (U3MUECKUX 3HAHUWA B
MOBCEIHEBHOM XKM3HU AJIs1 0OecreyeHus: 6€30MacHOCTH MpU o0pallleHuu ¢ MpruOOpaMu U TEXHUUYECKUMHU YCTPONCTBaMH,
COXPaHEHUS 3/I0POBBS M COOJIIOICHHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KAIOILIEH cpee;
OCYUIIECTBJIATh MOUCK MHPOpMauu (HU3NIECKOTO cojiep:kanusi B MIHTepHeTe, HAa OCHOBE MMEIOIIMXCS 3HAHUWA U MYTEM
CpaBHEHUS TOTIOJHUTEIBHBIX HCTOYHUKOB BBIJCISATH HH(OPMAIUIO, KOTOPAs SBISETCA MPOTUBOPEUMBON UITU MOXKET OBITH
HEJIOCTOBEPHOM;
UCIIOJIB30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUil HAyYHO--TIONYJSIPHYIO JIUTEpaTypy (PHU3MYECKOro cojep:KaHus,
CIIPaBOYHBIE MaTepHalibl, pecypchl ceTu WHTepHeT, BiajieTh NMpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE NHCHMEHHBIE U KpATKHE YCTHBIE COOOIIeHus, 0000mas uHGOpPMAIMI0 U3 HECKOJIbKHUX
MCTOYHUKOB (PU3MUECKOTO COJAEpKaHUS, B TOM 4YHCIE NyOJUYHO MPEACTAaBIATh pPe3yJbTaThl IMPOEKTHON WU
UCCIIEIOBATENbCKOM JIESITEIBHOCTH, MPU 3TOM IPaMOTHO MCIOJB30BaTh U3YUEHHBIH MOHATUUHBIN anmapaTr Kypca Qpu3uku,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;
IIPU BBITIOJIHEHWN YY€OHBIX MPOEKTOB M MCCIIECIOBAHUN (PU3UUYECKUX IMPOIIECCOB PACIPEACNISITh 00I3aHHOCTH B TPYIIE B
COOTBETCTBHHU C IMOCTAaBJICHHBIMH 33JJa4aMHU, CJI€UTh 32 BHIIIOJIHEHUEM ILJIaHa ACHCTBUN U KOPPEKTUPOBATH €ro, aIEKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIAJ B JACATEILHOCTh I'PYIIbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOJCHCTBUE, MPOSBIISS
TOTOBHOCTH pa3peliarbh KOH(IUKTHI.

K koniy o0ydyeHust B 9 kijiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD
y 00yJarommxcst yMeHHUM:
UCIIOJIb30BaTh TOHSTHS: CHUCTEMa OTCYETa, MarTepuajgbHash TOYKa, TPACKTOPHs, OTHOCHTEIBHOCTh MEXaHUYECKOTrO
NBIWDKEeHUS, naedopmarus (ymnpyras, IUIACTHYECKas), TPEHHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3ku, LUEHTP TSHKECTH, aOCONMIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE
KOJIcOaHMS U BOJIHBI, 3BYK, MH(PPA3BYK U yIBTPA3BYK, IJCKTPOMATHUTHBIE BOJHBI, IIIKATa AIEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JaTbHO30PKOCTh, CIEKTPHI MCITYCKAHUS W TOTJIONICHUS, alb(a-, OeTa- U raMMa-u3JIy4eHus, H30TOIIbI,
sJiepHasi SHEPreTHKA;
pasznuyaTh sSBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEHHOE NBUXKEHHE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE
JIBUKEHHE, CBOOOJHOE MaJCHHUE TEJ, PABHOMEPHOE IBMIKEHHE IO OKPYKHOCTH, B3aHUMOJEHCTBHE Te€J, PEaKTUBHOE



JBUKCHHE, KOJIeOATeTbHOE JBIDKEHHE (3aTyXalollMe U BBIHY)KJIEHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JBHKCHHE,
OTpa’KeHUE 3BYKa, IPSIMOJIMHENHOE PACIPOCTPAHEHNE, OTPAXKEHHUE U IIPEIIOMIICHHE CBETA, MI0JTHOE BHYTPEHHEE OTPaKEHUE
CBETa, pa3joKeHHe OEeJIoro CBeTa B CIEKTP M CIIOXKEHHE CIEKTPaJbHBIX LBETOB, IUCIEPCHsS CBETA, E€CTECTBEHHAs
PaZMOaKTUBHOCTb, BOZHUKHOBEHUE JIMHENYATOIO CIEKTpa M3IY4YEHHs) IO OMNMCAHUIO UX XapaKTEpPHBbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (DU3UUECKUX SBJICHUN B OKPY’KAIOIIEM MUpPE (B TOM yucie (PU3UUECKUE SIBICHUS B
NpUPOAE: MPUIUBBI U OTJIUBBI, ABMKEHUE MIaHeT COJHEYHON CHUCTEMbl, PEAKTHBHOE JABMKEHUE >KUBBIX OPraHU3MOB,
BOCIIPUSTUE 3BYKOB KUBOTHBIMU, 3EMJIETPSICEHUE, CEICMUYECKUE BOJIHBI, [IyHAMH, 3XO0, [IBETA TEJI, ONITUYECKUE SIBICHUS B
npupojie, OHOJIOTrMYEecKoe JEHCTBUE BUAMMOIO, YIbBTPA(pUOJIETOBOIO U PEHTTEHOBCKOTO H3JIyYE€HUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (POH, KOCMUYECKHE JIyUd, PAIMOAKTUBHOE U3JIy4Y€HNUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAITUOAKTUBHBIX
U3JTy4eHU Ha OpraHu3M 4YeJIOBeKa), IPH ATOM MEPEBOAUTH NMPAKTHUECKYIO 3a/1a4y B YY€OHYIO, BBIIEISATh CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUM;

OIKCHIBaTh U3yUYEHHbIE CBOWCTBA TeJ U (PM3UUYECKUE SBJICHUS, UCTIOIb3Ysl (PU3HUECKHE BETMUMHBI (CPEIHSSI 1 MTHOBEHHAs
CKOPOCTb TeJa P HEPABHOMEPHOM JIBM)KCHUM, YCKOPEHHUE, ITEPEMELIEHUE, ITYTh, YIJI0OBasi CKOPOCTh, CHJIa TPEHMS, CHIIA
YIOPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJCHMs, BEC Tella, UMITYJIbC TeJld, UMITYJIbC CHUJIbI, MEXaHUYECKas
paboTa ¥ MOIIHOCTb, MOTEHLMAJIbHAS JHEPTUs Tejia, MOJHSITOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMAJIbHASI SHEPTUS
CoKaTOW MPY>KUHBI, KHHETUYECKasl SHEPIHs, OJIHA MEXaHUYECKasi SHEPTusl, EPUOJl U YacTOTa KoJieOaHMil, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa, IOKA3aTellb IMPEIOMIICHUS CpEAbl), NPHU ONUCAHWUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIUYUH, O003HAUYEHUS M €AUHHULBI (PU3UUYECKUX BEIMYMH, HAXOIUThH
(GbopMyJbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYI0 BEIUYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3UYECKHE SBICHHUS M MPOLECCHl, HUCIOJIb3Ys 3aKOH COXPAHEHUS DHEPIHH, 3aKOH
BCEMHMPHOT'O TATOTEHHUSI, IPUHLMUIT CYNEPHO3ULUN CUJI, IPUHLIUII OTHOCUTEIBHOCTH ['anmuiest, 3akoHbl HbrOTOHA, 3aKOH
COXpaHEHUsI UMITYJIbCA, 3aKOHBl OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOIO U MAacCOBOTO YHCEI
IpU SIEPHBIX PEAKLUMAX, IPU ITOM JaBaTh CJIOBECHYI (POPMYJIHMPOBKY 3aKOHA M 3aIllMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;



OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTyalllil MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BbISBISATh MPUIMHHO--CIICCTBEHHBIE CBA3H, CTPOUTH OOBICHEHNE U3 2—3 JTOTUYECKUX IIAaroB ¢ OMOpoil Ha 2—3
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

pemate pacu€THble 3a7aud (ONMMpAIOLIMECs] Ha CHUCTEMY U3 2-3 ypaBHEHUil), HCIONb3YysS 3aKOHbl U (OPMYJIBL,
CBsI3bIBAIOLIME (PU3MUYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/1ayd 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISTH
HEJOCTAIONINe WM W30BITOYHBIC JAaHHBIC, BHIOMPATH 3aKOHBI W (HOPMYINBI, HEOOXOAMMBIE IS PEIHICHHS, MPOBOIUTH
pacuéThl U OLICHUBATH PEATTMCTUYHOCTD MOTYYCHHOTO 3HAaYCHHs (PHU3UIECKON BEJIMYMHBI,

pacrno3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO PELIUTh MPU NOMOIIM (U3MYECKUX METOJOB, MCIONb3ys OINHMCAHUE
UCCJIEJOBaHMSI, BBIJIEISITh IPOBEPSIEMOE MPEATNOI0KEHUE, OLIEHUBATh NMPABUIBLHOCTD MOPSJIKA POBEACHUS UCCIIEOBAHMS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MPOBOJUTH ONBITH MO HAOMIOACHUIO (PU3NYECKUX SIBICHUWA WM (PU3NYECKUX CBOMCTB TN (M3y4YE€HHE BTOPOTO 3aKOHA
HploTOHA, 3aK0HA COXpAaHEHMs] DHEPrUH, 3aBUCHUMOCTH IMEpPHOJia KOJeOaHUl MpPYy>KMHHOTO MasiTHUKA OT Macchl rpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYAbl MajbIX KOJICOaHWH, MPSMOJMHEHHOE pPacHpOCTpaHEHUE CBETa,
pa3ioxeHue Oelloro CBeTa B CIEKTp, U3yYEeHHE CBOWCTB M300pakKeHHs B IJIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHUs
npeaMeTa B COOMparolieil JiMH3e, HaOJMIOJEHUE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3IYYEHHs): CaMOCTOSITEIBHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO HAO0Opa 000pYyOBaHUs, ONUCHIBATH X0/ OMNBITA U €r0 Pe3yJabTaThl, GOPMYIUPOBATH
BBIBO/IBI,

IPOBOAUTH TMpPHU HEOOXOIMMOCTH CEpPHUIO MPAMBIX W3MEpPEHUl, Ompenensis cpeAHee 3HAYeHUE H3MEPSIeMON BEIMYMHBI
(poxycHOE paccTOsIHHE COOMPAFOIIICH JIMH3BI), 000CHOBBIBAThH BHIOOP CIIOC00a M3MEPEHHS (M3MEPHUTEIILHOTO MPUO0pa);
MPOBONUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIWYUH C HCIIOJIB30BAHMEM MPSIMBIX HU3MEPEHUU (3aBUCHMOCTH
NyTH OT BPEMEHM NPHU PAaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HayaJlbHOM CKOpPOCTH, Mepuoja KojeOaHuii MaTeMaThu4ecKoro
MasiTHUKa OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUsS CBETA OT YyIJIa MaJeHUs U YIJa MPEJIOMIICHUS OT YIJia MaJeHus):
IUTAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEIEHO COOMPATh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThI MOJTYYEHHON 3aBUCUMOCTH
¢u3nyecKuX BEMYHUH B BHJI€ TaOIUI] ¥ rpapuKOB, J€NaTh BHIBOJIBI 110 PE3y/IbTaTaM UCCIEIOBAHMUS;

IPOBOJUTH KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CPEIHSs CKOPOCTh U YCKOPEHHUE Tela MpPU PaBHOYCKOPEHHOM
JBUKEHUM, YCKOPEHHE CBOOOJHOTO MAaJEHMs, )KECTKOCTh MPYKUHBI, KOI(PPUIMEHT TPEHUS CKONbKEHUS, MEXaHUYECKasl
paboTa ¥ MOIIHOCTb, YAaCTOTa M MEPUOJ KOJICOaHHM MATeMAaTHUYECKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIA



coOuparolel JUH3bl, paJuOaKTUBHBIA (DOH): IMIAHUPOBATH M3MEPEHUsS, COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIIIOJIHATh M3MEPEHUs, CIEeAys MPEJJIOKEHHON HWHCTPYKLMH, BBIUMCIATH 3HAUYEHHE BEIMYHMHBI W aHAJIM3HPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM IMOTPEIIHOCTH H3MEPEHUIA;

cOOJII01aTh MIpaBUiIa TEXHUKH 0€30MacCHOCTH MpH padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

paszinyaTh OCHOBHBIE NMPHU3HAKU HM3YUYEHHBIX (PU3MYECKUX MOJIEeNIeH: MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPAOE TEO,
TOYEYHBII HICTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHas MOJENIb aTOMa, HyKJIOHHAs MOJIEJIb AaTOMHOTO SIIpa;
XapaKTEepU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHHUYECKUX YCTPOMCTB C OMOPOM HAa UX OomUcaHus (B
TOM YHCJIE: CIIUJOMETP, AJATYUKU MOJIOKEHUS, PACCTOSTHUS U YCKOPEHMSI, paKeTa, 3X0JI0T, OUKH, IIEpUCKOI, (hoToammnapar,
ONTUYECKUE CBETOBOBI, CHEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCHoONb3ys 3HAHHMS O CBOMCTBaX (PU3MYECKHUX
SIBJIEHUI 1 HE0OX0IMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbBIE PUCYHKM M3YyUYEHHBIX TEXHUYECKUX YCTPONCTB, M3MEPUTEIbHBIX MPUOOPOB H
TEXHOJIOTUYECKHUX TMPOIECCOB NPH PEIICHUU YYEOHO--TPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbI ISl TOCTPOCHHS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIUH3E;

OPUBOJUTH MPUMEpPHI (HAXOAUTh MHGOPMALMIO O MpUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS (DU3MUECKUX 3HAHUU B
MOBCEIHEBHOMN XU3HU NJis1 oOecrieueHus] 0€30MacCHOCTH MpU OOpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMM,
COXpaHEHUS 3JI0POBbsI U COOIOACHHS HOPM DKOJIOTMYECKOT0 TTOBEACHMS B OKPYXKAIOILEH CpeJie;

OCYUIECTBJIATh MOUCK MHPOpManuu puanyeckoro coiep:kanusi B UHTepHeTe, caMoCcTOATENbHO (HOPMYIUPYS MOMCKOBBIN
3alpoc, HaXOAWTh IYyTH OMNPEIEICHUS JOCTOBEPHOCTH MOJIYYEHHOW HH(GOpPMAalMU Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUil HAy4YHO--TIONYJSIPHYIO JIMTEpaTypy (u3Mueckoro conaepxaHus,
CIIPABOYHBIE MaTepHalibl, pecypchbl ceTu WMHTepHET, BianeTh NpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBbIC NMHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE HH(OpPMAIMM U3 HECKOJbKUX HCTOYHHKOB
(bu3nYECKOro coaepkaHusl, MyOIMUHO MPEACTABIATh PE3YIbTaThl MPOSKTHOW MM UCCIIEA0BATEIbCKOM AeATEIbHOCTH, IPU
TOM TPAMOTHO HCIOJIb30BATh H3YYEHHBIM MMOHSATUMHBIN ammapaT H3ydyaemoro pasziena (U3MKU W COMPOBOXKIAThH
BBICTYTUJICHHE MTPE3EHTALUEN ¢ yUETOM OCOOEHHOCTEHN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3zgen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIEr0 MUPa
bu6mmorexa [IOK
11 Pusnka - HayKka 0 NpUpoze 2 0 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2
12 PH3UUCCKUE BEIHTHHEI 0 0 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBEICHUS] O CTPOEHHH BelllecTBa
bu6mmoreka [JOK
21 Crpoenne pemectsa . 0 . https://m.eds00.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 1 1
2.3 ArperatHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznea 3. /IBu:keHHe U B3aMMO/IeiicTBHE TeJ
bubmuoreka [JOK
3 0 1
31 MexaHu4ecKoe JABIKCHHE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4 0 1
3.2 MHepuus, Macea, IIOTHOCTS https://m.edso0.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Crna. Buger cun https://m.edso0.ru/7f416194
Hroro no pasaeny 21



https://m.edsoo.ru/7f416194
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Pasznea 4. /laBjienne TBEPABIX TeJl, )KMJAKOCTE U ra3oB

41 JHaBnenue. llepenaua naBineHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xukocTn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe aBicHHe 0 ! https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.eds00.ru/7f416194
Hroro no paszeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 PaGota u momHoCTE 3 ! https://m.edso00.ru/7f416194
bu6nmoreka [JOK
5.2 Hpocteie mexaru3Mb! > ! https://m.eds00.ru/7416194
bu6mmoreka [IOK
5.3 Mexanueckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro mo pasueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



https://m.edsoo.ru/7f416194
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8 KUIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThbI pecypesi
Pa3pgean 1. TensioBbIe IBJICHUSA
. bu6mmoreka [IOK
11 CTpoerue 1 CBOHCTBA BEMECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennonkie mponeccEr 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 28
Pa3nen 2. DjekTpuyeckue U MATHUTHBIE SIBJICHHUS
21 DJNeKTpUUYECKHe 3apsiabl. 3apsyKeHHbIE TeNa U 7 0 1 bu6nmoreka [JOK
' nX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [ToCTOSIHHBIN 2EKTPUUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarHHTHLIC ABICHHAA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 OneKTPOMArHHTHAS HETYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoJsinuecTBO yacoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThbI pecypesi
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHUYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 BsaumoneiicTsue e 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3axomrI coxpanenus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3nen 2. Mexanuyeckne KoJie0aAHUS ¥ BOJHBI
bu6mmorexa [IOK
7
2.1 Mexanmieciue konebanms 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1
2.2 MexanuiecKkue BOTHL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo paszaeny 15
Paspen 3. Di1eKTPOMArHMTHOE MOJIE€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 2 bubnnorexka [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA htts://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
6 0 3
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI https://m.edso0.ru/7f41a4a6
4.3 Pa3nosxenne 6eI0ro cBeTa B CIEKTP 3 0 2 bubanorexa [IOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€E IBJIeHUSA

5.1 Hcnyckanue U MOrJIOIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Egggﬁgg&%gﬁ% f412446
5.3 SnepHble peakuu 7 1 Egggﬁﬁ:&%gﬁiﬁMlM%
Hroro 1o pasueny 17
Pa3zgea 6. [loBTOPUTEIHHO-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuorexa [IOK
Kypca ¢pu3mku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHME . 7 KJIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
nugposbie
Ne Tema ypoka Koutpoabsubie | IIpakTnueckn
o/ yp Bcero 06 pot ¢ Pﬁ cerne oOpa3oBaTe/ibHbIE
a00ThI a00ThbI
p p pecypcsbl

1 ®dusuka — Hayka o npupoze. SBneHus
MIPUPO,IBI
Ou3nYECKUE SBJICHUS
dusnyuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIePATypPbl IPU MOMOIIIH KUJIKOCTHOTO 1
TEpMOMETPA U JaTYMKA TeMIiepaTypbl"”

5 Metoapl HayuHOro no3Hanusa. Onucanue bubmmnoreka HOK
(bU3UYECKUX SIBJICHUH C TTOMOIIIBI0 MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIbHOCTD MOJIETa MIapUKa, MYHIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbLIe, YeM OoJble
BBICOTA MMycKa"

v CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE bubmmnoreka HOK
JIACKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHUe YacTHI] BEUIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OmNbITHI 110 HAOIIOICHUIO 1
TEIJIOBOTO PACIIUPEHUS Ta30B)

10 ArperatHble COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O0006111EHIE IO pa3nen «IlepBoHAaUaNLHBIE bubmiorexa LJOK

P Y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEILIECTBA»
12 Mexanuueckoe aABuxeHue. PaBHoMepHoe u bubnmoreka [JOK

HEpPaBHOMEPHOE JIBIKEHUE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bu6nmmoreka [IOK

13 Cropocte. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JBUKCHUS Bubmorexa IIOK
\: p A https://m.edsoo.ru/ff0a0ae4
bu6nmmoreka [IOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN hitps://m.eds00.ru/ff0a0c10
ITnotHOCTE BerecTBa. Pacuer maccel 1 00beMa bubnunoreka LIOK
16 .
TeJIa 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabora «Ornpezaenenue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amad mo teme "[lmoTHOCTH bubnuoreka [{OK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnast padota «3yuenue
20 3aBUCUMOCTH pacTskeHHs (edopMariim)
MIPYXKUHBI OT IPHIOKCHHOHN CHITBI)
21 [[“IBnenue Tsarorenus. Cuia TSKeCTU
CBs13b MEX]y CHIION TSXKECTH U MacCou Tea.
22 Bec Tena PJ?II_HCHI/IG 3aga4 no teme "Cuia bubmorexa LOK
" 8 https://m.edsoo.ru/ff0al778
TSOKECTH
Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmuoreka [IOK
23 .
Du3nuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
24 Msuepenue cn. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJ, HalIpaBJIEHHBIX 110 OAHOMN bubnuorexa [IOK
26 . . .
npsMoil. PaBHOIEMCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelcTByIOMIAs

CHJI



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28 Cuiia TpeHus u e€ Bubl. TpeHue B Ipupoje u bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yueHnue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT bubmmoreka [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUJIBI
Pemrenue 3amau mo remam: «Bec Tenay,

31 «['papuueckoe nzobpakenue cun», «CUib», EH6J_IHOTeKa HOK
(PABHOJGHCTBYIOIAs CHITy https://m.edsoo.ru/ff0alde0
KonTponbHas padoTa no remam:

30 «MexaHnueckoe IBIKeHuey, «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIbI»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnorexa [JOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUSI ra3a OT bubmuoreka [IOK
00béMa, TeMIIepaTyphl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEJIAMH, bubmmoteka IIOK
JKHUIKOCTSIMH U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )KUAKOCTHU U ra3e, BbI3BAHHOE but6mmoreka [IOK
JICICTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bubnunorexa LIOK
JKHUIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

but6mmoreka [IOK

38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970

39 I'unpaBnuueckuii mpecc BH6J_H/IOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [1opiIHeBOM )KUIKOCTHBIN HACOC

41 ATtMmocdepa 3eMu U IPUUUHBI €€ bubnmoreka [JOK

CYILIECTBOBAHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1b9c
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bu6nmmoreka [IOK

42 Bec Bo3ayxa. ATmMocdepHoe naBieHre https://m.edsoo.ru/ff0azb5a
N3mepenue atmocdepHoro gaBienus. OnbIt bubmmoreka [JOK
43 _
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubnmnoreka HOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe qaBiieHHE bubanoreka [JOK
45 _
Ha pa3JIM4YHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amaq mo teme " AtmocdepHoe
napjeHue"
47 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B bubmmoreka [JOK
HUX TeJI0. ApXHMeI0Ba CUjla https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Ornpeaenenue
48 BLITaJI;KHBEIo epﬁ CHJTBI el"fcga el Ha TeJlo bubmnorexa LIOK
101 > 1L yronl ) https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHUJIKOCTh)»
Jlaboparopnast pabota mo teme «lccnenoBanue
49 3aBI/ICI:/IMO£)TI/I Bgca TeJla B BOJIE OT O6’bé1}\1/la bubmmorexa LHOK
. a https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH TEJIay»
bubmmoteka IIOK
50 Inapanue Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOJKU U
onpeeseHue €€ rpy30n0abEMHOCTH "
Pemenue 3anay mo Temam: «IlnaBanue cyaos.
52 Bos OHJ'IaI][SaHI/Ie» «/laBrenue TBe BIZ(HTGII Bubmorexa LOK
AYXOTY ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U Ta30B»
53 Kontponbras padota mo teme «/laBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bubnunoreka LIOK
>4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EquHUIBI MOIIIHOCTH Bubmorexa HOK

https://m.edsoo.ru/ff0a3f82
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Ypoxk-uccienoBanue "Pacuét MOIIHOCTH,

56 9 - ' 1 1
pa3BUBaeMOM IIPH MOIbEME 110 JIECTHULIE
57 IIpoctele Mexanu3msl. Perar. PaBHoBecHe cuil 1
Ha pblyare
Pelyaru B TeXHUKE, OBITY U IIPUPO/IC.
58 JIa6oparopHas padoTa «}{/ICCJIFZ: %BiHI/IG 1 0.5 Bubmzorexa HOK
patopHas p 4 ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Pemenue 3agau o Teme «Y clioBUsI paBHOBECHSI bu6nmorexa LIOK
59 1 _
pbryara https://m.edsoo.ru/ff0a48a6
KoaddummenT mone3noro neicTBus
60 Mmexanusma. JlaGoparopHas pabora 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTHY
61 Pemenue 3agau mo reme "PabGota, MOIIHOCT®, 1 bubnunoreka LIOK
KIT" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprusi. Kunernueckas u bubmuoreka [IOK
62 1 :
MOTEHIMAIbHASI YDHEPT Ul https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHECHHS MEXaHUYECKON dHEPrUu 1 bubmiorexa LJOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
64 "DKCIIepUMEHTAIBbHOE ONPECICHNE U3MEHEHUS 1 1
KMHETUYECKOM U MOTEHIMAIILHON YHEPTUN ITPU
CKaTBIBAaHWUM TeJia [0 HAaKJIIOHHOH IITOCKOCTH"
65 Kontponbras padota nmo teme «Pabora u 1
MOITHOCTb. DHEPTUs»
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bu6muoreka [JOK
"MexaHnueckoe aBmKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepHblii ypok. PaGota ¢ Tekctamu 1o teme 1 bu6muoreka [JOK
"JlaBieHue TBEPIBIX TEJN, JKUAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
PezepBHblit ypok. Pabota ¢ Tekctamu 1o Teme
68 n n 1
PaboTa. MoutHocTh. DHEprHst
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KUIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecxne 0BpasoBaTeNbHbIE
padoThbI padoThbl pecypesI
OCHOBHBIE TOJIOKEHHS MOJISKYJISIPHO-
1 KHHETUYCCKOW TEOPUHU U UX ogl)nfn)le bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Monenu TBEPAOTO, )KHIKOTO U Ta3000pa3HOTO bubmuorexa [JOK
3 . .
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBA Ha
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOpUH
5 Kpucrannnueckue u amop¢Hble Tena bubmorexa LIOK
b p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. bubnnoreka [JOK
[ToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubmuorexa [IOK
BHYTPEHHEHN SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Busl reruionepenauu bubmmorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "IIpakTuaeckoe
11 I/I(I:)HOJIL3OB('1;.HII)/IC "IL:ICHJIOBII:IX CBOMCTB BEILIECTB U 1 bubmiorexa HOK
N https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJISIX YHEPTOCOEPEIKCHUSI
12 KommuectBo Temnorel. Y neapHas bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 :
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTopHas pabora "VccienoBanue
14 HBJIeIfI/ISI TIE):HJIOCI))6MeHa npu CMi:[HJI/IBaHI/H/I Eubmorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer xonmyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOro UM IIPH
OXJIQXKICHUH
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
16 > " .
yACJIbHOMN TEIJIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAITNYECKUX 22[11 VYaenpHas TemioTa bubmorexa LIOK
p ghde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
yJIeJIbHOM TEIUIOTHI IUIABJICHHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
napooOpazoBaHMsl U KOHICHCALIUH. bubnuorexa [IOK
21 .
3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue gﬁocmemioﬁ%namiocm buGmorexa LIOK
peil N https://m.edsoo.ru/ff0a7628
BO3/1yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO31yXa
[TpuHIHIB paOOTHI TETIJIOBBIX JBUTATEICH.
24 [TapoBast TypOuHa. JIBuraresnb BHyTPEHHETO

CrOpaHwsI
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o5 KIIZ remmoBoro asurarens. TennoBele bubnmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c

2 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUU B
TEIUIOBBIX IpoIIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

27 "TeIl['IJ'IOBBIe SIBJIGHI/I}II) I/I3MeHeFI){1/Ie arperaTHbIX Bubmzorexa LIOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHM BEIIECTBA
KontponbHas padota nmo teme "TermnoBbie
28 sIBJIerHﬂ I/IsMé)HeHHe arperaTHbIX COCTOSHHMN Eubmorexa IIOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanys Ten. [[Ba posa aIeKTpUIecKux
3apsioB

30 Ypoxk-uccienoBanue "DaeKTpu3aus Tei
UHAYKIHMEW U IPU CONMPUKOCHOBEHUN"

31 B3auMogeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubmuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpruueckoe nose. HampsixkeHHOCTh

32 BHGKTTpI/ILIeCKOFO noss. I1 I/II:)HI_II/IH Eubmorexa IIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH YJISKTPUUECKHUX MTOJICH
33 Hocutenu snekrpuyueckux 3apsios.
DnemMeHTapHbIi 3apsa. CTpoeHue aToma

34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXpAHEHUS JICKTPUYECKOT0 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuorexa [IOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYSCKUN TOK, YCIIOBHS €T0

36 c eZI;BOBaHHﬂ I/ICTg‘{HI/IKI/I AIEKTPUUECKOTO bubmorexa LIOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS BIIEKTPUYECKOTO TOKA bubmmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O I10JIA Ha ITIPOBOJHUKH U
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JIADJICKTPUKH"

39 DIEeKTPUYECKHUM TOK B METAJIIAX, JKUJKOCTAX bubnmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1ierb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubnmoreka [JOK
41 n n 05 .
H3MepeHue u peryaupoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. Bonbtmerp.
42 JTa6o Ie)lTo Hast a6OIT)a "UsMepenue u ’ 0.5 bubmorexa LIOK
patoptas p ,];D ' https://m.edsoo.ru/ff0ade14
pEryIUpOBaHKE HAMIPSHKCHHUSI
CornpoTuBieHe IPOBOAHUKA. Y ACIIBHOE bubnuorexa [JOK
43 .
COIPOTHUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
44 3JIEKTPUYECKOTO CONMPOTUBIICHUS MPOBOIHUKA 1 bubnnoreka [JOK
OT €r0 JUIMHBI, TUIOLIA/IN ITOIIEPEYHOI0 https://m.edsoo.ru/ff0aa738
cedeHus U maTepuana”
3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUSL. bubnnoreka [JOK
45
3akon OMa J1st yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnast paborta "HccnenoBanue
16 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 1 bubnuotexa [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalpshKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE M ApATIICIHHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJIO)KEHUS HaMPsDKEHUN TTPU 1 bubnmnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTS CEIJ'II)I I;omlrol U mna anlienbiOM b 1 bubmiorexa HOK
p p \ https://m.edsoo.ru/ff0aadle
COEJIMHEHHH PE3UCTOPOB
50 Pemenue 3agad Ha npumMeHenue 3akoHa Oma bubnnoreka [HOK

AJI pa3JIM4HOro COCAMHCHUA IIPOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenencaue paboTsI 1 bubnnoreka [HOK
Y MOIIHOCTHU 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKUe e U TOTPEONTEN
53 3neKT§I/I%CKOI71 BHHepl"I/II/I B 61;,1Ty KopoTtkoe buGmuorexa LIOK
’ https://m.edsoo.ru/ff0ab660
3aMBIKaHUC B
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "DyeKTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U bubnuorexa [JOK
ux B3auMoaencTBusa. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECCKUN TOK"
KonTponbhas padota no teme
55 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea U bubnuorexa [JOK
ux B3auMoaercTBus. IlocToOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccnenosanue "M3yduenue nonei 1 bubnnoreka [JOK
MOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarHuTHOE 1moJie 3eMJiu U bu6mmorexa [IOK
€ro 3HadeHue Id )KU3HA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe mnojue
PETER bubnmoreka [JOK
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1ose https://m.edsoo.ru/ff0acld?
KaTYIIKH C TOKOM T '
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
P POM: y BuGnnorexa [IOK
60 JlaGopatopHnas pabota "M3yueHue nercTBUs 05 https://m.edsoo.ru/ff0ac74a
MarHMTHOI'O TOJIsl Ha MPOBOJHUK C TOKOM" T '
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue ariekTpoaBuraTeneii B
61 TEXHUYECKHUX YCTpOfICEBjX Y Ha TPAHCIIOPTE bubmmorexa LIOK
' https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabora "KoHcTpyupoBaHue u :
n3ydeHue paboThl dJIEKTpOABUTATENSA"
62 OmnbrTer @apanest. 3aKOH AIEKTPOMArHUTHON
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unaykiuu. [Ipasuio Jlenna

OnektporerepaTop. CriocoObl MOTyYeHUs

63 AJIEKTPUUYECKONW IHEPTUHU. DIEKTPOCTAHIIUH HA 1
BO300HOBJISIEMBIX UICTOYHHKAX YHEPTUU

64 [TonroroBka K KOHTPOJIBHON PabOTE MO TeMe 1
"DNEeKTpUYECKHUE U MAarHUTHBIE SIBJICHUS "

65 KonTponbhas padota no teme 1 bubnnorexa [HOK
"DJIeKTpUYECKUE U MATHUTHBIEC SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme bubnuorexa [JOK

66 n n 1 .

TenuoBsle sIBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHylit ypok. Pabora ¢ Tekctamu 1o Teme bubnuorexa [JOK

67 " 3 3 " 1 .

ITOCTOSIHHBIN 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145
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9 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudposeie
Tema ypoka
' Ma yp Beero Kourpoubnuble IIpakrunuyeckue 0Bpa30BATENBHBIE
padoTbI padoTbI pecypebi
1 Mexannueckoe IBuxkeHue. MatepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE 1 bubmnorexa LIOK
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHASI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBWKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JlaboparopHas pabota "Onpenenenue
7 CKO peHHﬂp Ten'f npu aBﬂopcio €HHOM 1 1 Eubmorexa IIOK
yerop pap o yeKop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH
8 CBoboaHoe najenue tei. OnbiTel [ammest 1
PaBHOMEpHOE JBHKEHUE TIO OKPYKHOCTH.
9 ITepwo 5 '-IaC"f[OTa obpa eHHs[pJ}i)IfI(HeﬁHaﬂ u 1 buGmorexa LIOK
PHOA PALICHIA. https://m.edso0.ru/ff0ae176
yII0Basi CKOPOCTH
10 [leHTpOCTpEMUTENTEHOE YCKOPEHHE 1
. bu6mmorexa [IOK
1
11 [Tepserit 3akon HeroToHa. BekTop cutbt https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. PaBHOIEHCTBYIOIIASA 1 bubnmoreka [JOK

cuJia

https://m.edsoo.ru/ff0ae72a
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bu6mmoreka [IOK

13 Tpetuii 3akon Hertotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3akon 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
JlabGopaTtopHast pabota «OrnpeneneHue bubnnoreka [JOK
17 .
J)KECTKOCTH MPY>KUHbBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cumna TpeHus» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnnoreka [JOK
Kod(duUIIMeHTa TPEHUS CKOIbKECHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna Tpenust"” https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK
TATOTEHUs. Y CKOpEeHHE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuxkeHne Tex BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas
cucrema). ['anaktuku"
24 Pemenne 3amau nmo teme "Criia TSOKECTH U bubmuorexa [JOK
3aKOH BCEMHUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckast ckopocTs. HeBecomocTs bubnnorexka [JOK
U IIEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIbHON TOUKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe bubnmoreka [JOK
26 . NS :
TBEPAOIO TENA C 3aKPETVIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuisl. LleHTp TsKeCTH
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Pentenue 3amaud mo teMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 LenTp Tsixxectn" https://m.edsoo.ru/ff0b02b4
[MonroroBka K KOHTPOJIBHON paboOTE MO TeMe
29 "Mﬂe;a?{;lecme ;;PI:KJ;I;II:ICHé)BaH;OEeﬁzTrHG bubunorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 Kontponbhas pabota no teme "MexaHudeckoe bubmmoreka [JOK
nBkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ffOb06ec
14 .U .
3 coxpanernmmymen. Yapyroe n neympyros Bu6mnoexa LIOK
P N Y 24 yHpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE
30 Pewenue 3anau no reme "3akoH cOXpaHEHUs bubnuorexa [JOK
umnyibca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/f0b0ag4
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnnoreka [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThbl
36 CHWJIBI TPEHUS TIPYU PABHOMEPHOM JIBH)KEHUU
TeJa MO0 TOPU30HTAITBHON ITOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPrUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABHKEHUE U €TO bubnmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnnorexka [HOK

Kosiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IIEpUoOJa
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACCHI
rpysa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre YHEPTUU TP MEXAHHUECKUX
KOJIEOaHUSIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIEPUO/A KOJIeOaHU NPYKUHHOTO
MasTHUKa»

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KojieOaHuii rpys3a,
MMOABCIICHHOI'O K HUTHU, OT MACCEI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boinabl. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IponosbHbIE 1
TIOTIEPEYHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHUYecKue BOJTHBI B
TBEpOM Tene. CelicMuuecKre BOJTHBI"

50

3By1(. PaCHpOCTpaHCHI/Ie " OTPAKCHUC 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pEe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
uH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"3aKkoHbI cOXpaHeHHs. MexaHnyecKue
K01e0aHus U BOJHEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTtponbHas paborta o teme "3akoHbI
coxpaHeHus. MexaHn4ecKue KoJeOaHus u
BOJIHBI"

56

DNIEKTPOMArHUTHOE MOJe. DIEKTPOMATHUTHbIE

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
Bbu6moreka [JOK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsocL)Iru [Ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBsI3HU" — :
VYpok-uccnenosanue "M3ydueHue cBOiCTB
bu6mmoreka [IOK
59 DJIEKTPOMArHUTHBIX BOIH € IIOMOIILIO
o 6I/IJII)I>HOFO renedona” B https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocThb bubnnoreka [JOK
cBera. BorHOBEIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6mmoreka [IOK
62 acrpocTpaHeHue cBera. 3atMeHus: CoJlHIa U
.I])_IYHIE p 1 https://m.edsoo.ru/ff0b3658
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
Bbubanoreka [IOK
63 3a/1a4 Ha IPUMECHEHHUE 3aKOHA OTPAKCHHUS ] 1
cera https://m.edsoo.ru/ff0b38c4
64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CcBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
Bbubaunoreka [IOK
65 Hcrnonp30BaHKe MOTHOTO BHYTPEHHETO https://m.e dsogru /Ff0b3c5e
OTPaKEHHUS B ONITHYECKHUX CBETOBOJAX — '
JlaboparopHas pabota "Hccrnenoanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJIieHHus Ha TpaHuIle "BO3ayX-
crexino""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubanoreka [JOK
68 JInna3el. OnTHYeCKas CHIa JIMH3EI 1

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX https://m.edsoo.ru/fOb44da
Jlab 6ota "OrmnpeneneHue
70 q)gK;EfIzigl;aaigfo:;;ﬁ I/IIE)IIJITII[/IHHGCI;I/(I)I‘?I CHJTBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoIien JUH3bI
71 Ypok-koHpeperuus "OnTudeckue JMH30BbIC bubnmoreka [JOK
npudopst” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHMTb 3peHue"
P 0 :
74 Huorona, Crowene enextpamm seros Bu6miorera LIOK
’ P H ' https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBeta
JlaGopatopHas pabota "OnbITh IO
75 Pa3oKEeHUI0 OEI0ro CBETa B CHEKTP U bubnuoreka [IOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!
qucnepcusi, tHTepdepeHuns U Audpaxius’"
77 OmnsiThl Pesepdopaa u rmuianerapHas MoJiesb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM. bubnuoreka [IOK
KBanTsl. JInHelyaTbie clieKTphl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnroneHue ciekTpoB bubnmnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PammoakTBHOCTE U €€ BUIIBI bubumorexa [IOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnas monens bubmorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIC TIpeBparieHus. M3oTombl bu6mmoreka [IOK
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https://m.edsoo.ru/ffOclal4

Perenue 3aga4d mo reme: "PagnoakTuBHBIE

bu6mmoreka [IOK

84 npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTiBHbBIC bubmmoreka [JOK
U3JIYYCHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
87 :
3apsI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprusi CB3U aTOMHBIX si7ep. CBsA3b Macchl U bubnnoreka [JOK
88 ]
SHEPIruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
Peakiuu cuntesa u nenenus saep. Mcrounuku bubnnoreka [JOK
90 N ]
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Vpok-koHpepenmus "AnepHas sHepreTuka.
91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DNEeKTPOMarHuTHOE MOJIE. bubnnorexka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbhas pabota no teme
93 "DNneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, o600meHNe. JlabopaTopHbIe bubnmoreka [JOK
94 n = " .
paboTsl o Kypcy "B3auMoaeiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, o006IcHue. Pemenue
95 aCIIeTII){LIX u KaqecHTlBeHHHX 3a/1ad4 1o TemMe bubmorexa LIOK
%’,’ " o https://m.edso0.ru/ff0c2572
TertoBble MPOLECCHI
[ToBTOpenue, 06o6meHue. Pemenue
P ’ III bubmuoreka [JOK
96 pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME

"KIIJI TermoBsIX aBurarenci"

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, 0600eHNE. Permenune

97 pacYeTHBIX U Ka4eCTBCHHBIX 33/1a4 110 TEME 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KIII 251eKTpoycTaHOBOK
98 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeroBble siBIeHUs" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu bubmmoreka [JOK
99 n n 1 .
110 TeMe "3aKOHbI COXPAHEHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
o teme "Konebanusi u BOiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuorexa [IOK
1o teme "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1
o Teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
dusuka: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHUK [leprimkun .M., UBanoB
A.N. AkmmonepHoe obmiectBo M3narenbctBo «IIpocsemenue» 2023

®usuka: 8- knacce: yueOHuk [leppikun .M., UBanos A.W. AkiimonepHoe
obmectBo U3narenberBo «lIpocsemenne» 2021

®uzuka: 9-i1 kiace: yueOHuk [lepeimkun .M., I'ythuk E.M., IBanoB A.1.,
ITerpoa M.A. AxunonepHoe o6miectBo U3narensctBo «IIpocsenienuey» 2022

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padboTsl. KoHTposibHBIE
3aganus. —Caparos: Jluueit, 2014.
Jlykammk B.1. COopHUK BOIIPOCOB U 3aj1a4 1o usuke. 7-9 ki — M.:
[Ipoceemenne, 2010. —192c.

Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U KOHTPOJIbHbBIE
paboTsl. —5-¢ u3nanue.- M.MJIEKCA, 2013.
«KontponsHo-u3mepurenbubie Mmatepuaibl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 knacc: yaueoHo-MeToanueckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.
[TaxmatoBa ,O.P. [lledep JAunarnoctuueckue padoTs -8 kiacc.- M. Jlpoda,
2019.
[leprimikuna, E.M. I'yrauk «®uszuka 9 kinace» / O.U. I'pomuesa. — M.:
N3 narenscTBO «OK3ameny, 2014.

Tectrl o ¢usuke. 9 kiace: k yueonuky A.B. Tlepsimkuna, E.M. T'ytank
«Duzuka 9 xnacey / O.U. I'pomrneBa. — M.: M3patenbetBo «k3ameny, 2010.
duzuka. 9 kimacc. TeMaTuueckne TECTOBBIE 3aaHUs U1 NOAroToBKU K [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SApocnasis: OOO
«Axanemus pazButus», 2014.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KJIACC

1 . bubnmmoreka — Bc€ o nmpeamery «Dusnkay. — Pexxum gocryna:
http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Eaunas KosuieKIus udpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB. — Pexkim
nocryma: http://school- collection.edu.ru

4, lutepecHbie MaTepHasbl K ypokaMm (DU3UKH 110 TEMaM; TECThI 110 TeMaM;
HarJsiAHbIe TTOcOOMs K ypokaM. — PexxuMm poctyma: http://class-fizika.narod.ru
5. lludpobie 0OpazoBaTeIbHbIE peCypChl. — Pexxum goctyna:



http://www.openclass.ru
6. DIeKTpOHHBIE YYeOHUKH 110 pusnke. — Pexxum nocryna:
http://www.fizika.ru

8 KJIIACC

1. bubmmoteka — Bc€ mo npeamery «dPusnka». — Pexxum noctymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru
3. Enunas komnekuus uudpoBsix 00pa3oBaTeIbHBIX peCcypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. NnTepecHble MaTepuallbl K ypokaM (U3UKU [0 TeMaM; TECTHI 10 TEMaM;
HarJsIHBIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTeabHbIE pecypcehl. — Pexum nocryna:
http://www.openclass.ru

6. DneKTpOHHBIE yUeOHUKH 10 (usmke. — Pexum nocryna:
http://www.fizika.ru

9 KJIIACC

1. BuzneoonsiThl Ha ypokax. — Pesxum mocrtyma: http://fizika-class.narod.ru

2. Enunas komiekuust udpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. NaTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TEMaM; TeCTHI IO TeMaM;
HarJIsIHBIC TTocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru
4. Iludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHKH TI0 Pu3uke. — Pexxum nocrymna:
http://www.fizika.ru

6.ductanimonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KIacc.
CeteBoe oOpa3zoBaTeapHOe coobiiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIN LEHTP UH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. NuTtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTs10ps» MaTepuaibl o PpU3MKe.
http://archive.lseptember.ru/fiz

11. Arumanuu pusndeckux o0beKToB. http://physics.nad.ru/

12. XKuBas usuka: oOydarorniasi mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

Ha 6a3e nentpa «Touka poctay I'BOY COIL Nel ropona

TOUKA & pOCTA o
A IToxBrucTHEBO 00€ECIEUNBAETCS peanu3anys 06p8.30BaT€JIBHOI/I



IPOrpaMMbl TEXHOJIOTUYECKON HAMIPABICHHOCTH 110 y4eOHOMY
npeamety «Duzukay.

O0opynoBaHne HEHTPA €CTECTBEHHOHAYYHOI U TEXHOJIOTMYEeCKOM
HanpasJieHHocTell «Touka Pocra»:

BecnipoBoanoit myneTraaTunk Releon Air «dusuka-5».

becripoBoiHON MyNBTHAATYMK BBINONHEH B BHUAE MIATGOPMBI C MHOTOKAHAIBHBIM
U3MEpUTEaIeM, KOTOPBI OJHOBPEMEHHO MOJyYaeT CUTHAIBl C Pa3IdYHBIX
BCTPOCHHBIX JaTUMUKOB, Pa3MEIIEHHBIX B €MHOM KOPITyCE YCTPOUCTBA.
becripoBoiHbIE MYNBTHIATYMKN MOAKIIOYAIOTCS K IUIAHIIETY WM KOMIIBIOTEPY
Hanpsamyto. [Ipu 3ToM HEeoOxoauma noaaepkKka padoTsl o npotokoiy Bluetooth low
energy (BLE) 4.1, 0e3 NONONHUTENBHBIX PErUCTPATOPOB JAAHHBIX C IOMOLIbIO
BXOJSIIEH B KOMIUIEKT (DJICIIKY .

Page0n

TexHUYECKHEe XapaKTEPUCTUKU MYJIbTHIATYNKA:
pa3psaHOCTh BeTpoeHHoM ALl — 12 6ut

MaKCHMaJibHas 9acToTa orudpoBku curaaiza — 100 kI
unTepdeiic noakmoueHus — Bluetooth low energy (BLE) 4.1
BCTpPOEHHAsS MaMATh 00béMoM 2 Kbaiit

HOMHHAIIbHOE HanpshkeHue 6atapen — 3,7 B

EMKOCTb BcTpoeHHOM Oatapern — 0,7 A - 9

KOJIMYECTBO BCTPOCHHBIX JATYMKOB — 6 IMIT.

C=RU, O=I'BOY COLWI N2 1
ropoaa NoxeucTHeBo,
CN=[upekTop B.P. NanHaHoBa,
E=school1l phv@samara.edu.ru
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