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MNOSCHUTEJBHASA 3AIIUCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHLEILINY MTpenoiaBaHus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCSI U OPraHU3AlMI0 HU3YUYCHHS
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmMa mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METoJa
MO3HAHU, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaBHBIX 3a7a4 (PU3MUEeCKOro o0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
JJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpeNiesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenbHBIX oOpraHuzanmusx Poccuiickoit @enepauuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

enu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KakK pe3yjbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POJHM (U3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHON C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

NpuUOOpEeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINNX paACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buszngecKux MOJICIIeH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOIATh MPUPOIHBIE SBICHUS U BBITIOIHATD OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaIuenn GU3NIEeCKOro COAEpKAHUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON ESITSIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYaJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

7 KIIACC
®Ou3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenHocTs u3mMepeHnit MexryHapoiHasi cCucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKHM HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAy4HBId METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIIbIO MOoIeel

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl U3MEPUTEIBHOTO Mprbdopa.

2. H3mepenue paccTosiHUN.

3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl MpH MNOMOIIMA >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. [lpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: JATbHOCTh MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHayaibHbIE CBeIEeHUsI 0 CTPOEHNH BelllecTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OTBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH M TBEPJIbIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue — siBIeHUN,  OOBSACHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHHIO TEIVIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. H3mepeHune CKOpOCTH NPSIMOIUHENHOTO IBHKECHUSI.
3. HaGmionenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM MIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MIPUII0KEHHON CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJ, }KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS Traza OT o0bema, Temmeparyphl. llepemada maBieHUsS
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BulTanmkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.

8. YcloBHE IUIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedctBus (maiee —
KII/I) mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpruu:
Teruionepesaya 1%} COBEpILIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEILIONPOBOJAHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenune nuddysun.

HabGnronenue siBjeHNi cMaunBaHUs U KallWJUISIPHBIX SIBJICHH.
HabnrogeHue TemioBoro paciupeHus Teul.

M3MeHeHue AaBieHUs ra3a IpU W3MEHEHUU OoObEMa M HArpeBaHUM WU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue Ipu COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepiieHnH paObOThl BHEIIHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OMNBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METATUIMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBbIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzammopelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEJIAMH).

OnekTtpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPIO3UIIUN IEKTPUUECKUX T0JIEH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJeKTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIEeCKOTr0 HAPsHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JIECHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJSi  TIOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOoe npsiMonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron u yvacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H Hprorona. Bropon 3axkonH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CyNEPHIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Criia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. M3menenne mmmyinbca. UMmynibe cuitbl. 3aKOH COXPaHEHUs
MMITyJibCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKuX SBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIIECH Ha HETro
CHUIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

[Tepenaua uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABIKCHUH Teja Mo/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa W JalIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEeHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.
Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OnpeneneHue YacTOThl W MepUoJa KOJEOAHMH MaTeMaTHUYECKOTO
MasiTHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJa KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JI€EMOHCTPUPYIOLME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgBeToOBbBIE SIBJICHUS.

JlyueBass  momenp  cBera.  Mcrounuku ~— cBera.  [IpsiMonmHerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. biIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Jlemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon ydeit B coOuparorei JIMH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6em0r0 CBETA IPH CIOXKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHJIBI COOMparouiei
JIMH3BI.

6. OIBITBI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. ONIBITBI O BOCIPHUSTHIO LIBETA NPEAMETOB NPH UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zeppopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIomeHne ceeta atoMoM. KBaHThI. JIMHEHUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. Cnektp BOAopoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIINX U3TYyUCHHI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAOINMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MTPEAHA3HAYEH IJI1 CUCTEMATHU3alu1
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETro Kypca (pU3MKH, a TakXkKe Ui NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I 0O0yyaromuxcs,
BBIOPABIIIKX ATOT yUYE€OHBIN MpeMeT.

[Ipy M3y4eHUH HAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yueHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAay4HBIX METOAOB HCCJIEIOBAHMS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
32 CU€T TOro, YTO OOYyYaIOIIWECs BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
duznyecKre SBICHUS B OKPY KAIOIIEH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAyYHBIE METOJIbI UCCIICTOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKHIX BBIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3INYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHHUS Ha
TPaHCIIOPTE, HA JOpOrax, C AJNEKTPUUYECKUM M TEIIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yeioBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
0o0JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu HX

pelieHus;

e 8) amanTanmum K HM3MEHSIIOIMIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOSHHS TpOTrpaMMBbl MO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydaromierocsi OyayT copMUpOoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4COHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpPCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
0000IIeHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4deOHOM (uiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe AeiiCTBUSA:

VICITOJIB30BATh BOIPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMaJbHYIO (OpPMY MpEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIEC HeCTBUS:

B XOJ€ OOCYXIEeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIaDOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HANpABJICHUIO ¥ KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
TpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (U3HUECKON 3a7aul WIIH
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI pELICHUM;
nienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJI€KBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOMINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya MOaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, atrMochepHoe JaBlieHHWEe, IUIAaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOJAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash M TMOTEHIHalIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3YeMbIX  BEIMYWH, UX
0003HAaUeHUS W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHMMH BEIMYHMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0Jo0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, NpPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JOTHYECKHX IIIAaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIN3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3MUECKHE
BEJIMYMHBI B (HOPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEHIIUTh NpPH MNOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJ[yYEHHBIH pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh M3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOMU
KU3HM JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CpPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACIHSTH
uH(pOpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH YUEOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JIUTEPATYpy  (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MIHTEpHeT, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKU (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO AeNaTh KpaTKue COOOIIEHUS O pe3yJibTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEeMIEepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3iuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJICHWE, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UH]TYKIIHS)
[0 OINHWCAHWI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHLa, 3aMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa30oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoaroCOB, pOJb MAarHUTHOTO MOJSA ISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TeIUloTa
IUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPsOKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTPOEHHS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 711 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI U
(dopMyIibl, CBsA3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCJIOBUS 3aadyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI pelIeHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUIsl €€ penieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUS, N€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU U3IYyYEHUH OT LBETa M3Iydaromen (MOrJIOMIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMNpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUN ¢ YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOrO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYNCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUN UM HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIesIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3WYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JTUTEPATypy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
CoIepKaHWsl, B TOM 4YHCJIE TYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCTLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3HMUCCKUX
MPOIIECCOB paclpeAeaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kiacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAHHUS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
M30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY)KJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpoCTpaHEHUE, OTPAKECHHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIICKTPA
U3ITYYCHHSI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 5XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE JIEWCTBHE BHUIMMOTO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyUYeHUNH Ha
OpraHu3M 4eJIOBeKa), MpHU ATOM MEPEBOJUTH IMPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (PU3WUCCKUE SBICHHS, HUCIIOIB3YS
dbu3nueckue BEIUYUHBI (CpEeIHSAS W MIHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, MEepeMeIleHUue, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUS, BEC Tejla, HMIYJbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPY>KWHBI, KUHETUYECKas DHEPrus, TOJHAs MEXaHWuecKas SHeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbl), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYUMHAMH,
CTPOUTH TpapUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHhle 3adaud (omMparolmuecss Ha cucreMy u3 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HaueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METOMIOB, HCIONB3YysI OMHCAHME WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(du3nUecKuX CBOMCTB Ten (KM3ydyeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAA KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KCHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  pe3yJbTaThl,
bopMyIHpPOBATH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeIHYUHBI ((OKYCHOE pACCTOSHUE
coOuparoieii  JTUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MepHoja
KoJie0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBeTa OT yrIia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNlbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja CcOoOMparollell JIMH3bl, paJAHOAaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nnuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (PHU3UYECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHMJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMaMu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHPOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (PU3HKd U CONPOBOXKAATH
BBICTYIUICHHE TpE3eHTallel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY KAIOLIEro MHUpa
bubmuoreka [JOK
1.1 ®dusuka - HayKa o one 2
VISHIEA = Hayka 0 pHpoX https:/m.edsoo.ru/7f416194
1.2 du3znyecKkne BeININHBI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa HOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHe Betlectsa https://m.edsoo.ru/7f416194
)9 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorekxa [IOK
2.3 ArperaTHbie COCTO eliecTBa 2
R ORI BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6mmoreka [JOK
3.1 MexaHudeckoe YKEHHE 3
RAmH AABHACHH https://m.edsoo.ru/7f416194
32 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [JOK




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

bu6mmoreka [JOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJlaMU, )KUJKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora n MoHOCTDh. JHeprus
bu6mmoreka [JOK
5.1 P 3 1
a60Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTLIE MEXAHHSMBI > https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEpIrus 4 1 Brbmorexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnble IIpakTHyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TeroBble siBjieHUs
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Bubmmorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
. 21 1
1.2 Tenobsie npoueccer > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DiieKTpHYecKHe H MATHUTHBIC SIBJICHUSA
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
) 7 X B3aUMOJIeHiCTBIE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. i 7 2 2
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [JOK
2. M 1 1.5
3 ATHUTHDIC ABIICHIA 6 https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
2.4 4
ICKTPOMArHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoabnble IIpakTHyeckue (mupp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexannueckue siBJeHUs
L1 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [JOK
) ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aumoneiictsue e 20 1 3 nonnotexa [
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbBI
bu6nmoreka [JOK
2.1 MexaHndeckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nommorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
11 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3IIEKTPOMATrHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuoreka [JOK
4. P 2
3 a3joxeHue 0enoro cBera B CIIEKTP 3 hitps://m.cdsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBanTOoBbI€e IBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bubmuoreka [JOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 A 7 1 1
ACPHEHIE peaktn https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
) Kypca Gpu3mnku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IHOYPOYHOE IINTAHUPOBAHHUE 7 KIIACC

KoanuectBo yacos 1 DJIeKTPOHHbIE
ara
Ne Kontpo IMpakrTu nugposbie
Tema ypoka usyde
n/n Bcero  JbHBIE qyeckKue oOpa3oBaTejibHbIE
HUSA
padoThbI padoThbI pecypchl

®usznka — HayKa 0 pUpoJie. SBICHUS TPUPO/IBI.

1 Y PupoL PHpOA 1 https://m.edso00.ru/3¢9¢9366
®usnyuecKue sBICHUs
Mexanudeckue, TEIIOBbIC, MIEKTPUIECKUE,

2 P 1 https://m.edsoo.ru/df1 f6fb8
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

3 DuU3NYECKUE BEIMYMHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/6185e41e
Ypok-uccnenosanue "M3mepeHue reMieparypsl Ipu

4 IMOMOILH XUAKOCTHOTO TEPMOMETPA U NATUHUKA 1 1 https://m.edsoo.ru/2312¢9d7
TEeMIepaTypbl"
EcrecTBenHOHay4HBIN MeTO/ MMO3HaHUS. Onucanue

5 Y . A . 1 https://m.edsoo.ru/38423a4
(hbUBUYECKUX SIBJICHUMN C TTOMOIIBI0 MOJIENIEH
VYpok-uccnenosanue "IIpoBepka runoTe3sl: 1anbHOCTh

6 MOJIETA IAPUKA, MMYIIEHHOTO TOPU30HTAIBHO, TEM 1 1 https://m.edsoo.ru/145¢e7ble
OoJpliie, 4eM 0oJIbIie BBICOTA ImycKa"
Crtpoenue BeniecTsa. 1 https://m.edsoo.ru/12a57dbb
JIBr>xeHue 4acTHIl BEIISCTBA 1 https://m.edsoo.ru/bcdf4162
Ypok-uccnenoBanue « ONbITH 10 HAOTIOCHUIO

9 p A s 1 1 https://m.edsoo.ru/dc28d455
TETJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHHS BEIIECTBA 1 https://m.edsoo.ru/93dd87d7

11

B3anmocBsI3b MeXIy CBOMCTBAMM BEILIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSTHUMN
BOJbI

https://m.edsoo.ru/bb22e4a5




Mexanunueckoe qBrxeHue. PaBHomepHoe u

12 https://m.edsoo.ru/43ceabl9
HEPaBHOMEPHOE JIBUKECHUE

13 Cxopoctb. Eqununibl ckopoctu https://m.edsoo.ru/fdd6¢c394

14 Pacuer yTy 1 BpeMeHU IBUKECHUS https://m.edsoo.ru/f1164e28
Hue .3 e .B el e Te

15 HEPHILL. SAKOH HHCPHIH. B3aHMOACHCTBHE T KAk https://m.eds00.ru/7b9b482¢
MPUYMHA U3MEHEHHUS CKOPOCTH JABUYKECHUS TEN
IInorHoCTE BemecTBa. Pacuer Maccel M 00beEMa TeIa MO

16 HI https://m.edsoo.ru/4cd7ale8
€ro IJIOTHOCTH
JIaGoparopnas padora «OnpeneleHne IIOTHOCTH

17 . patop p peA https://m.edsoo.ru/766£1189
TBEPIOTO TEJIa»

18 Permrenue 3agaud mo treme "IlnoTHOCTE BeliecTBa" https://m.edsoo.ru/3f769a5a
Cula KaK XapaKTepPUCTHKA B3aUMO/IEHC eJ1. Cumna

19 118 KAK XAPAKTCPUCTHIA B3AMMOACHCTBIA TEIL. LA https://m.edsoo.ru/2546928¢
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH

20 pactsbxeHus (nedopMalvu) Npy>KUHbI OT https://m.edsoo.ru/afbd9bdd
MIPUIIOKEHHOMN CUIIBI»

21 SIBnenne tarorenus. Cunaa TOKECTH https://m.edsoo.ru/5f763ae9
CBs13b MEXKIY CHJION TSHKECTH M Maccoi Teja. Bec Tena.

22 y https://m.edsoo.ru/511ca9df
Pemenne 3aga4 no teme "Cua TsoxkecTr"
Cuna TsSDKeCTH Ha rux mianerax. Gusnueckue

23 APy https://m.edsoo.ru/3841287b
XapaKTEPUCTUKHU IJIAHET

24 N3mepenne cuit. JluHamomeTp https://m.edsoo.ru/f6639f2d

25 Bec Tema. HeBecomocTb https://m.edso0.ru/594bb9cd
CrnoskeHne ABYX CHUJI, HAlIPaBJIEHHBIX 110 OJIHOM

26 . By . p g https://m.edsoo.ru/62elae35
npsiMoii. PaBHOIelCTBYIOIIAs CUIT

27 Pemenue 3agau no reme "PaBHonelcTBytomast cui" https://m.edsoo.ru/78755da8

28 TpeHue CKOIbKEHUS U TPEHUE NIOKOA. TpeHue B https://m.edsoo.ru/8481b4bd




MIPUPOJIE U TEXHUKE

Jlaboparopnas padota «3ydeHne 3aBUCHMOCTH CHITBI

29 TPEHUS CKOJIBXKEHHUS OT CUJIbI JaBJICHUS U XapakTrepa https://m.edsoo.ru/99eaSet7
CONPUKACAIOIINXCS] TOBEPXHOCTEM»
Pemenue 3ama4d Ha onmpeeiIeHUe PaBHOICHCTBYIOIICH

30 P P y https:/m.edsoo.ru/38b267b8
CHJIBI
Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe

31 n3oopaxenue cumy, «Cwibly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/f2fbfbaa
CHID»
KontponbHas padoTa nmo teMaM: «MexaHUYECKOE

32 JIBIKEHHEY, «Macca, IOTHOCThY, «Bec Tenay, https://m.edsoo.ru/33fe531c¢
«I"padnueckoe nzodbpakeHne cuin, « CHIIbD)
Hasnenne. CriocoObl yMEHBIIICHUS M YBEITMUCHUS

33 https://m.edsoo.ru/e56bd875
JaBJICHHS

aBJICHUE ra3a. 3aBUCHUMOCTh JaBJICHUS ra3a oT

34 A . https://m.edsoo.ru/41e7cacb
o0BbEMa, TeMnepaTypbl
Ilepenaua maBiaeHus TBEPALIMU TEIAMHU, JKUIAKOCTIMH U

35 P P https://m.edsoo.ru/ctb73461
razamu. 3akoH Ilackams

aBJICHUE B JKHUJIKOCTH H T'a3e, BEI3BAHHOE JCHCTBHEM

36 A A https://m.eds00.ru/8e8367b5
CHIIBI TSDKECTH
Pemenne 3amad mo teme «JlaBlieHne B »KUIKOCTH U

37 A A A https://m.edsoo.ru/3c9f6fad
rase. 3akoH ITackams»

38 CooOrmarommuecs cocyabl https://m.edso0.ru/384621b8

39 I'mapaBnnueckuit mpecc https://m.edsoo.ru/f6417ca4

40 ManowmeTtpsl. [TopIHEeBO )KUAKOCTHBINA HAcOC https://m.edsoo.ru/158766b
Atmocdepa 3emin. [IpudanHbI CyIiecCTBOBaHUS

41 BO3JIYIITHOM 0005109KH 3emMiid. 3aBUCUMOCTh https://m.eds00.ru/9249b692

aTMOC(bepHOFO AABJICHUA OT BBICOTHI HAJl YPOBHCM




Mops

42 Bec Bo3nyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ccd4dad5

43 N3mepenue atmocdepHoro aasieHus. OnbIT hitps://m.cdsoo.rw/22f14fba
Toppuuennu

44 3aBUCUMOCTBH aTMOC(EPHOTO AaBJICHHS OT BBICOTHI HaJl hitps://m.cdsoo.ru/6c48¢524
ypOBHEM MoOpsi

45 Bapomerp-anepoun. AtmochepHoe gaBlieHHE Ha hitps://m.cdsoo.rw/e7a%9517
pa3IUYHBIX BBICOTAX

46 Pemenue 3amau o reme "AtMmochepHoe gaBieHue" https://m.edsoo.ru/c12835a8

47 JlencTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX hitps://m.cdsoo.ru/acT 1c7fa
Teno0. ApXume0Ba cuiia
Jlaboparopuas pabota «OnpeneneHue

48 BBITAJIKABAIOIIEH CHIIBI, ICUCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/3749d5¢cc
MOTPYKEHHOE B JKUJIKOCTbY
Jlaboparopnas pabota no Teme «lccrnenoanue

49 3aBHCMMOCTH Beca TeJja B BoJie OT 00bhEMa https://m.edsoo.ru/3¢c11398¢c
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJIa»

50 [InaBanue Ten https://m.edsoo.ru/celf25ac
Jlaboparopnast pabora "KoHcTpyrpoBaHue apeoMeTpa

51 WJIA KOHCTPYMPOBAHUE JIOJKU U OIIpEAEsICHUE €€ https://m.edsoo.ru/ce4a8f8a
Ipy30MOaBEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyaoB.

52 Bo3znyxomiaBanuey, «JlaBneHue TBEpAbIX TE, https://m.edsoo0.ru/3373694¢
JKUJIKOCTEHN U Ta30By

53 Mexanunueckas pabota https://m.edsoo.ru/8a8cac47

54 Montgocts. EquHUIEI MOIITHOCTH https://m.edsoo0.ru/4395592¢

55 VYpok-uccrnenosanue "Pacyét MOIIHOCTH, pa3BUBaEMOM hitps://m.edsoo.rw/8e9f82 1a

IIpH oAbEME 110 JecTHULE"




IIpocTele Mexanu3Mmel. Peryar. PaBHOBecHe cril Ha

56 p 1 https://m.edsoo.ru/1283aa34
phluare
KontponbHas padota mo teme «JlaBjieHne TBepIbIx

57 TeJ, )KUJIKOCTEH 1 razoBy / Beepoccuiickas 1 https://m.edsoo.ru/3¢391d99
npoBepoyHas pabora
PesepBHblil ypok. Pabota ¢ TekcTamu 1o Teme

58 «/laBneHue TBEPABIX TEN, KUIAKOCTCH U Ta30BY / 1 https://m.eds00.ru/76988618
Bcepoccuiickas npoBepouHas pabota
Prruaru B TexHuKe, ObITY M nipupo/e. JlaboparopHas

59 yunp Ij A patop 1 0.5 https://m.edsoo.ru/85ed83cc
pabota «/ccnemoBaHue yCioBU PaBHOBECHS PhIYaray

60 Pemenue 3agau «YciioBus paBHOBECHUS phlUara» 1 https://m.edsoo.ru/6d1cdc72
Kosddumuent nonesnoro aercteus Mexanusma. Jlao.

61 b A N 1 0.5 https://m.edsoo.ru/8a91d11d
pabora «3mepenne KI1/l HaKIIOHHON TUTOCKOCTH

62 Pemenue 3agau "Pabora, moutnocts, KIT/I" 1 https://m.edsoo.ru/ab3c7eaf
Mexanndeckas 3Heprusa. Kunerndeckas u

63 p 1 https://m.edsoo.ru/2delcc24
MOTEHIMAIbHAs SHEPT U

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU 1 https://m.edsoo.ru/92e9efac
VYPOoK-3KCIIEpUMEHT 1O TeMe " DKCIEepUMEHTAIBHOE
oIpeaciieHe U3MEHEHNUSI KHHETHYECKON 1

65 pea N 1 1 https://m.edsoo.ru/fbb989ba
MOTEHIMATBHON SHEPTUU NPU CKaThIBAHUU TeJIa 10
HaAKJIOHHOM miIocKocTH"

66 KonrtponbHas pabora «PaboTa u MOIIHOCTb. DHEPTHsD) 1 https://m.edsoo.ru/1a4d3478
PesepBurblii ypok. PaboTa ¢ TekcTaMu 110 TEME

67 " P yp " 1 https://m.edsoo.ru/355411fe

Mexannueckoe IBIKEHHE

PesepsHrlil ypok. PaboTta ¢ Tekcramu mo reme "Pabora.

68 P b | 1 https://m.edsoo0.ru/281b265¢
MouHocTh. DHEprus

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
No ndpoBbIe
Tema ypoka Kourpo IIpakTn Jata uupp
n/m Bcero  JbHBIE yecKue oOpa3oBaTejibHbIE
padorel  padoTHI pecypchl

OCHOBHBIE MTOI0KEHUS MOJIEKYIIPHO-KUHETUIECKOHN

1 Yp 1 https://m.edsoo.ru/4b6b1523
TEOPUU U UX ONBITHBIE TOATBEPKIACHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mopenu TBEPAOTO, JKUIKOIO U ra3000pa3HOro COCTOSIHUM

3 s P a p 1 https://m.edsoo.ru/7236¢919
BellleCTBa
OOBsicHEeHHE CBOMCTB TBEPOTO, )KUJIKOTO H

4 ra3zo000pa3HOro COCTOSHUM BEIIECTBA HA OCHOBE 1 https://m.edso00.ru/94849842
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH

5 Kpucrannuueckue u amopHble Tena 1 https://m.edsoo.ru/5d25b3dd
CMaunBaHUe ¥ KamuIgpHocTh. [loBepxHOCTHOE

6 p p 1 https://m.edsoo.ru/8bb5494b
HaTsOKEHHUE

7 TennoBoe pacIIMpeHHE U CxKATUE 1 https://m.edsoo.ru/42dc6beaf
Temneparypa. CBsI3b TEMIIEPATYPEI CO CKOPOCTHIO

8 patyp patyp P 1 https://m.edsoo.ru/767b611b
TEINIOBOTI'O ABMYKEHHS YaCTHI]
Buyrpenuss sueprust. CrnocoOsl H3MEHEHNS BHYTPEHHEH

9 TP p yIp 1 https://m.edsoo.ru/7al61b6d
SHEPTrUuu

10 Buas! Ternonepenaun 1 https://m.edsoo.ru/eSc7ce2c
Ypok-koHpepenus "[IpakTudeckoe UCTIOIb30BaHUE

11 TEIJIOBBIX CBOMCTB BEIIECTB M MATEPHAJIOB B LETSAX 1 1 https://m.eds00.ru/47298c48
sHeprocoOepekeHus"

12 KonunuectBo Tennorel. Y aeabHas TEMIO0EMKOCTD 1 https://m.edsoo.ru/eb498cle




ypaBHeHI/IC TEII0BOro 6ananca. TemrooOMeH U TEIIOBOE

13 https://m.edsoo.ru/6aefSeca
paBHOBecCHE
JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS

14 TEIJI000MEHA MPU CMEITMBAHUU XOJIOAHOU U TopsYeit https://m.edsoo.ru/b1634a45
BOJLI"
Pacuer konuvecTBa TETIIOTHI, HEOOXOAMMOTO IS

15 A s https://m.edsoo.ru/fd21¢c3d1
HarpeBaHus Tejla U BBIAEISEMOTO UM MIPH OXJIKICHUH
JlaboparopHas padota "Onpenenenue yienbHON

16 patopHai p " pel A https://m.edsoo.ru/aabf9721
TEIJIOEMKOCTH BEIIECTBA

17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS https://m.edsoo.ru/2cf8923b
[InaBnenue u oTBepIeBaHNE KPUCTAIUTMYECKUX TEI.

18 PA P https://m.edsoo.ru/5¢93abab
VY ienpHas TEIIoTa MIaBJICHUS
JlaboparopHas paboTta "Onpenenenue yeabHON TETIOTHI

19 patop p” Pt A https://m.eds00.ru/9cb89b68
MJIaBJICHUS JIbAA

20 [Tapoo6pazoBanue u konaeHcamus. Vcnapenue https://m.edsoo.ru/943361ac
Kunenue. Y nenbHas Termiota mapooOpa3oBaHus U

21 KOH/JIEHCAllUU. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT https://m.edsoo.ru/e4c6ce3f
aTMOC(EpHOTO JTaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

22 " Y P . PHAAP " https://m.edsoo.ru/17eeb2af

OmnpezeneHre OTHOCUTENBHON BIIAXXKHOCTH BO3AyXa

23 Pemenue 3aga4 Ha onpenesieHre BIaXXHOCTH BO3IyXa https://m.edso00.ru/9f97285d
[TpuHTIMTIEI paOOTHI TEIIOBBIX ABUTaTeneid. [lapoBas

24 pUHL P g P https://m.edsoo.ru/al4f1dbe
TypOuHa. [[BuraTens BHyTPEHHETO CTOPAHUS
KIT[ remioBoro asuratesns. TenaoBbie IBUTraTeId U

25 A 8 - A https://m.edsoo.ru/c1c67641
3allMTa OKpY-Karouel cpeibl
3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B TEIUIOBBIX

26 P perpat P https://m.edsoo.ru/89535ae3
nporeccax

27 [ToaroroBka Kk KOHTPOJBHOM paboTe mo Teme "TermnoBsie https://m.edsoo.ru/dfea43fc




siBJIeHUs. VI3MeHeHre arperaTHbIX COCTOSHUM BellecTBa"

KonTpomnpHas padota o Teme "TemmoBsie sBIEHUS.

28 . " https://m.edsoo.ru/64eb961f
W3meHeHune arperaTHbIX COCTOSIHHI BEIIECTBA

29 OnekTpusanus Tel. [[Ba posia aIeKTpUUECKUX 3apsiioB https://m.edsoo.ru/17ef865b
Vpok-uccinenosaue "DIeKTpU3aug TeI HHAVKIIUENA U

30 P a | przatt AV 1 https://m.edsoo.ru/1de2a6dc
IIPU CONMPUKOCHOBEHHH

31 B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona https://m.eds00.ru/9753¢836
DiekTpryeckoe noie. HanpsmskeHHOCTh 3JIEKTPUYECKOTO

32 p p p . https://m.edsoo.ru/46777f42
nosist. [IpuHIuUI Cyneprno3uiu SMeKTPUIECKUX Moien
Hocurenn sinexTpruyeckux 3apsmaoB. DIeMEHTapHbII

33 P PAA P hitps://m.edsoo.ru/d5afc8eb
3apsaa. CtpoeHue atoma
ITpoBOMHUKY U TUIIEKTPUKHA. 3aKOH COXPaHEHUS

34 poBOA A p p https://m.edsoo.ru/f2d4al34
AIEKTPUYECKOTO 3apsia
Pemenue 3amau Ha MpUMEHEHHUE CBOMCTB DIEKTPUIECKUX

35 a p p https://m.edsoo.ru/5e7ea9cc
3aps/10B
DIEKTPUYECKHUI TOK, YCIIOBHS €r0 CYIIECTBOBAHUS.

36 p Y yi https://m.edsoo.ru/67367ddc
W cTOUHUKHY 37EKTPUUYECKOT0 TOKA

37 JlelicTBUA SIIEKTPUYECKOTO TOKA https://m.edsoo.ru/acle7251
VYpok-uccnenosauue "JIelcTBUE SIEKTPUIECKOTO OIS Ha

38 P 8 A " P 1 https://m.edsoo.ru/1b724c3e
MPOBOJIHUKH U TUDJIEKTPUKH

39 DJIEKTPUUYECKUI TOK B METaJulaX, )KUJIKOCTAX U ra3ax https://m.edsoo.ru/23935322

40 DJeKTpuyecKas ernb U €€ COCTaBHbIE YaCTH https://m.edsoo.ru/el9acc53
Cwuna toka. Jlaboparopuas padbora "U3mMepeHue u

41 paTop ,I') P 0.5 https://m.edso0.ru/d67176b6
pEryJaupoBaHUE CUIIBI TOKA
DiexTpryeckoe Hanpsokenne. Boisr™merp. JlabopaTropHas

42 p" p p p "p 0.5 https://m.edsoo.ru/6a219ef8
pabota "M3mepenne u peryaupoBaHue HaPsHKCHUS

43 CornpoTHBieHUE NPOBOJHUKA. Y IEIHHOE COPOTHUBIICHUE https://m.edso00.ru/98c1{226




BEIICCTBA

JlaboparopHas paboTa "3aBHCUMOCTH 3JIEKTPHUIECCKOTO

44 CONPOTHUBIIEHHUS ITPOBOJHUKA OT €T0 JJIMHBIL, [IJI0IIAU https://m.edsoo.ru/8852b3cf
MOINEPEYHOI0 CEUCHUS U MaTepuaia"
3aBHUCUMOCTE CHJIBI TOKA OT HapsDKeHUs. 3akoH Oma s

45 p https://m.edsoo.ru/224862ac
ydacTka 1enu
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH

46 CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS https://m.edsoo.ru/8fbc7c5a
pe3ucTopa U HanpsHKEHUs Ha pesuctope”
ITocnnemoBarenbHOE U TapaJlIEIbHOE COETUHEHUS

47 A P s hitps://m.edsoo.ru/73f4d541
MIPOBOJHUKOB
JlaGopaTtopHas pabota "[IpoBepka npaBuiia CI0KEHUS

48 HaIpsHKEHUH MIPU MTOCIEA0BATEIbHOM COCIMHEHUHN JIBYX https://m.edsoo.ru/9fec21e2
pe3ucTopoB”
JlabopatopHas padora "IIpoBepka mmpasuia 11l CUJIBI TOKa

49 patop p POBEp p )I" https://m.edsoo0.ru/6b9{d546
NP MapaJJICIbHOM COEIMHEHUN PE3UCTOPOB
Pemenue 3amau Ha npuMeHenne 3akona OMa qig

50 p https://m.edsoo.ru/24e36972
Pa3IMYHOTO COEIMHEHUSI IPOBOAHUKOB
PabGoTa 1 MOIITHOCTE DIIEKTPUYECKOTO TOKA. 3aKOH

51 p https://m.edsoo.ru/821f4c5b
[xoyns-Jlenna
JlaOopaTtopHas padora "Onpenenenne padOThI U

52 patop p pedl " p https://m.edsoo.ru/dd1d4d66
MOIIHOCTH 3JIEKTPUIECKOTO TOKA
DIEKTPUYECKHE LEMH U TIOTPEOUTEN DIIEKTPUUECKOM

53 p p p https://m.edsoo.ru/f4fle71a
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

54 ITocTossHHBIC MarHUTHI, NX B3aUMO/ICHCTBHE https://m.eds00.1ru/6e766¢29
VYpok-uccnenosauue "M3yuenne nojeil HOCTOSHHBIX

55 P " Y https://m.edsoo.ru/3ab2bd56
MarHuTOB

56 MaruutHoe noje. MaruutHoe 1moJie 3eMJId U €ro https://m.edsoo.ru/34fb13d5




57

3HA4YCHHUC IJI )KU3HU Ha 3emne

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"DnexkTpuuecKue 3apsaabl. 3apsyKCHHbBIC Tella U KX
B3auMOJIeUCcTBUS. [1OCTOSIHHBIN AEeKTpUUECKUNA TOK"

https://m.edsoo.ru/325ebb45

58

KonTtponbHast pabota o Teme "DIeKTpUYECKHe 3apsiibl.

3apspKeHHbIE Tela U UX B3auMoieucTBusl. [locTossHHBIM
anekTpudeckuii Tok" / Becepoccuiickas npoBepovHas
pabora

https://m.edsoo.ru/18b3ac5f

59

60

61

PesepsHblii ypok. Pabota ¢ TekcTamu 1o Teme
"TTocTostHHBIN AneKkTpryeckuii Tok" / Beepoccuiickas
poBepoyHas pabora

OmneiT OpcTena. MarHuTHOE 10JIE JIEKTPUYECKOrO TOKA
MarauTHoe 1nosje KaTylKu ¢ TOKOM

[TpuMeHeHHe >11eKTPOMarHuToB B TexHUKe. JlabopatopHas

pabota "V3yuenue neiicTBUS MarHUTHOT'O MOJIS Ha
IIPOBOJHMK C TOKOM"

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edso0o0.ru/d4t9896¢

62

DneKTpoABUTaTeIh MOCTOSIHHOTO ToKa. Vcnonb30Banue
AJIEKTPOJBUraTesIe B TEXHUYECKUX YCTPOUCTBAX U Ha

Tpancnopre. JlaboparopHas padora "KonctpyupoBanue u

u3y4eHue paboThl NeKTpoaBUraTens"

https://m.eds00.ru/9¢99a4b7

63

64

65

OnbiTel @apajes. 3aKOH JIEKTPOMAarHUTHOW WHIYKIUH.
IIpaBuno Jlenna

Onekrporerepatop. CrocoObl MOTyUeHUs JMEKTPUISCKONH

SHEPTHH. DIEKTPOCTAHIIUHA Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroroBka Kk KOHTPOIBHOM paboTe MO TEMe
"DJIeKTpUYECKUE U MAarHUTHbBIE SIBJICHUS"

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e¢6336

66

KoHnTtponbHast pabota 1mo Teme "DIeKTprudecKkue u

https://m.edsoo.ru/fc544d96




MAarduTHbIE IBIeHUS"

PesepBHeiil ypok. Pabora ¢ Tekctamu o teme "Termossie

67 " 1 https://m.edsoo.ru/7d3485¢1
SIBIICHUS
68 'I')€3epBHBII/I YPOK. Pa6(')'Ta C TEKCTAMH 10 TEME | https-//m.cdsoo.rw/46aTafas
MarauTHbI€ SIBJIEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 14.5




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne u@posBbie
Tema ypoka Kontpo | IIpakTtn Jlara uudpp
n/m Bcero | JbHBbIE YyecKue oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

1 MexaHnueckoe ABM>KEHHUE. MaTepuanbHasi TOUKa 1 https://m.edsoo.ru/54c98fca
Cuctema orcueta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO

2 1 https://m.edsoo.ru/5¢869dc5
JIBIDKCHUS

3 PaBHOMEpHOE NpAMOIMHEITHOE ABUKEHUE 1 https://m.edsoo.ru/bc342e86
HepaBnomepnoe npsmonunerinoe asuxenue. Cpe

4 P P P A eI o 1 https://m.edso0o.ru/9d51e741
MIHOBEHHAsi CKOPOCTh

5 [IpsimonrHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 https://m.edsoo.ru/cbb4116b
CKopocCTh MPSMOIMHENHOTO PAaBHOYCKOPEHHOTO JIBHK .

6 P P P yERop g It 1 https://m.edsoo.ru/2¢456185
I'padux ckopocTu
JlaGopaTtopHast pabota "OrnpenenieHne yCKOpEHUs Tea I

7 patop p pea M Ii 'I')H 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TUIOCKOCTH

8 CBobOonHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/163cf472
PaBHOMEpHOE nBMKEHUE 110 OKPYKHOCTH. [lepron u yactora

9 PHOE A . by pHoa 1 https://m.edsoo.ru/7a978b7a
oOpartenus. JIuHeliHast ¥ yriioBasi CKOPOCTH

10 [{leHTpOCTpEMUTENBLHOE YCKOPEHHE 1 https://m.edsoo.ru/21f74a13

11 IIepssiit 3akoH HproTona. Bexktop cuibl 1 https://m.eds00.ru/8776289d

12 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIIAs CUla 1 https://m.edso00.ru/6b639d94

13 Tpertnii 3akon HetoToHa. Cynepno3unus cui 1 https://m.edsoo.ru/6155617¢

14 Pemenne 3anau Ha npumMeHeHne 3aKk0HOB HproTOHA 1 https://m.edsoo.ru/52¢8393d

15 Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ef3a2d7f

16 Pemenue 3amau no reme «Cuia ynpyroctum» 1 https://m.edsoo.ru/3bf34e6¢




17 JlaGopaTtopHas pabota «OrnpeaesieHne )KeCTKOCTH MPYKHHBDY https://m.edsoo.ru/aabe6be3

18 Cuna tpeHus https://m.edsoo.ru/67bcdefb

19 Pemenue 3anau no reme «Cumna TpeHUSD https://m.eds00.ru/97¢5¢938
JIabGoparopHas padora "Onpenenenne ko3 hunuenra TpeHust

20 PaTopHazp peA Depran P https://m.edsoo.ru/78£f698c
CKOJIbKCHUS
Pemenne 3amau no reme "3axkonsl Herorona. Cuna

21 A " https://m.edsoo.ru/885c63el
ynpyroctu. Cuiia TpeHus
Cunita TSDKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHHE

22 p p https://m.edsoo.ru/c4cba3c3
CBOOOJIHOIO MaaCHU
Ypok-koH(pepenmus "IBmKeHUE TEJI BOKPYT

23 " https://m.edsoo.ru/6a48e5c3
rpaBuTannoHHoOro 1eHTpa (ConHevHas cuctema). I ajJakTuku
Pemenne 3amaa no teme "Cuna TSKECTH U 3aKOH BCEMUPHOIO

24 " A p https://m.edsoo.ru/8b4d9{83
TSATOTEHUS

25 IlepBas kocMHuueckast CKOpocTb. HeBecOMOCTE U Ieperpysku https://m.edsoo.ru/5f38dbas
PaBHOBecue maTepuanbHOW TOYKU. AOCOIIOTHO TBEPOE

26 teno. PaBHOBecue TBEPAOTO TeMa ¢ 3aKpeIIEHHON OChIO https://m.edsoo.ru/a351cela
BpanieHusi. MomeHT cuiibl. LleHTp TskecTn
PaBHoOBecue maTepuanbHOW TOYKU. AOCOIIOTHO TBEPIOE

27 Tesi0. PaBHOBecHe TBEPAOTO TeNa C 3aKPEIMIIEHHON OChIO https://m.edsoo.ru/6872abf4
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

28 Pemenue 3anau no teme "MomeHT cuinbl. LlenTp TspxecTn" https://m.edsoo.ru/77b2c6c5
IToaroroBka Kk KOHTPOJIBbHON padboTe mo Teme "Mexanudeckoe

29 g P . P " https://m.edsoo.ru/2bath487
IBIKeHHe. B3auMonelicTBue ten
KoutponrHas pabota o teme "MexaHnuecKoe IBIKEHHE.

30 p . p " a https://m.edsoo.ru/fc25194b
BzaumoneiicTeue Ten
Nmnyabsc Tena. UMyibe cuiabl. 3aKOH COXpaHEHHS

31 4 Y p https://m.edsoo.ru/251e6£13

UMITyJIbCa. YIIPYroe U HEyIpyroe B3auMoACiCTBIE
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Pemenue 3amad no reme "3akoH COXpaHEHUS UMITYJIbcA"

Ypok-koHpepennus "PeakTuBHOE ABMKEHUE B IPUPOJIC U

https://m.edsoo.ru/c3cceebl

33 " https://m.edsoo.ru/8b5e27f1
TEXHUKE

34 Mexannueckasi paboTa U MOIIIHOCTh https://m.edsoo.ru/848ba637

35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH M CHIIBI TPSHHS https://m.edsoo.ru/d7a7¢555
JlaboparopHas pabota «Onpenenenrne paboThl CHIIbI TPSHHS

36 P PABHOMEPHOM JIBMKEHHUH TeJa M0 TOPU30HTAIIBHOMN https://m.edsoo.ru/667c837¢
MMOBEPXHOCTH»

37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas sHeprus https://m.edso00.ru/84817179

38 Kunernueckas sueprus. Teopema 0 KHHETHYECKOM SHEPTUU https://m.edsoo.ru/24d61ab5

39 3aK0oH COXpaHEHUsI YHEPTUU B MEXAHUKE https://m.eds00.ru/2466129
JlaboparopHas pabota «/3ydeHue 3akoHa COXpaHEHUs

40 PaTopHat p Y P https://m.edsoo.ru/48838ca3
SHEPIUN»

41 KonebaTenpbHOE NBMKEHNE U €T0 XapaKTEPUCTUKU https://m.edsoo0.ru/7b9859af
3aryxaromue konedanus. BeiHyX/1eHHBIE KOJIeOaHusl.

42 yXAIO Mo https://m.edsoo.ru/ad17f942
Pesonanc

43 MaremaTnuecKkuil ¥ NPy KUHHBIN MasITHUKH https://m.edsoo.ru/4a6aa385
Ypok-uccienoBanue «3aBUCUMOCTh TiepHoa KoaebaHui ot

44 P 8 PHOA https://m.edsoo.ru/b1c7271b
YKECTKOCTH TIPY>KUHBI U MacChI TPy3a»

45 [IpeBpatienue sHEPrUM NpU MEXaHUUECKUX KOJICOAHUAX https://m.edsoo.ru/8544337¢
JlaboparopHas pabota «OnpeeneHrue 4acToTsl U epruoa

46 p 13 p pedl pHOA https://m.edsoo.ru/bald1d48
KOJIeOaHUH TIPYKUHHOTO MasITHUKAY
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH MEePHOA

47 p 13 p POBEp pHOA https://m.edsoo.ru/5d34e65f
Kosie0aHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPy3a»
Mexannyeckue BoaHBI. CBONCTBA MEXaHUYECKUX BOJIH.

48 https://m.edsoo.ru/8ed367¢7
[IpononbHbIe U MONIEPEYHBIE BOTHBI

49 VYpok-koH(pepennus "MexaHn4uecKrue BOJIHBI B TBEPIOM TeJIE. https://m.edsoo.ru/ebd8d7b6




CelicMuueckue BOJIHEI"

50 3ByK. Pacripoctpanenue u OTpakeHUe 3ByKa https://m.edso0.ru/8a594969
Vpok-uccinenosanue "HalOmroaeHne 3aBUCUMOCTH BBICOTEI

51 P " https://m.edsoo.ru/2b95238
3ByKa OT YaCTOThI

52 I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHYECKHUIN pe30HAHC https://m.edsoo.ru/699e3612
VYpok-koH(pepennus "YapTpa3ByKk U UH(PPaA3BYK B IIPUPOIE U

53 P " dep pasey (passy pHb https://m.edsoo.ru/ffc5cbba
TEXHUKE
IToaroroBka K KOHTPOJIBbHOU paboTe o TeMe "3aKOHEI

54 P P " https://m.edsoo.ru/b347159%
coxpaHeHus. MexaHn4eCKHue KoJieOaHUs U BOTHBI
KoHnTponpHas padora 1o Teme "3aKoHBI COXpaHEHUSI.

55 " https://m.edsoo.ru/e9924b5e
MexaHnndeckue KoaeOaHus U BOIHBI

56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/45bbd 19b

57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koHpepennus "llkana 37eKTPOMarHUTHBIX BOJIH.

58 Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX BOJIH JISl COTOBOM https://m.edsoo.ru/48f68a2d
cBs3u"
Vpok-uccnegosanue "M3yueHne CBOMCTB 3JIEKTPOMArHUTHEIX

59 P Y " P https://m.edsoo.ru/3cfac84a
BOJIH C TIOMOIIBI0 MOOMIJIBHOTO TeNedoHa
Pemienne 3a1a4 Ha onpeacaCHUE YaCTOTHI U JJIUHBI

60 o P https://m.edsoo.ru/ebe362a6
AIIEKTPOMATHUTHOMN BOJIHBI
DnexTpoMaruuTHas npupoja cseta. CKOpoCTh CBETA.

61 P . PHp P https://m.edsoo.ru/ecb99257
BomnHoBEBIE CBOIICTBA CBETA
Ucrounuku cBeta. IIpsamonuHeiiHoe pacnpocTpaHCHUE CBETA.

62 P pactipoctp https://m.edsoo.ru/f3de5613
3armenus Connia u JIyHsl
3aKoH OTpa)KeHUs cBeTa. 3epKaiia. Pelrenue 3agad Ha

63 P P https://m.eds00.ru/45¢9f872
MPUMEHEHHUE 3aKOHAa OTPaKEHUS CBETa

64 [Ipenomnenue cBeTa. 3aKOH MPEJIOMIICHHS CBETA https://m.edsoo.ru/3c5{f9f5




ITonHoe BHYTPCHHEC OTpaKCHUEC CBETA. Hcnonw3oBanue

65 https://m.edsoo.ru/4e43afa2
MOJIHOT'O BHYTPEHHET0 OTPAXKEHUSI B ONITUYECKUX CBETOBOAAX
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH yTJia

66 MPEIOMIIEHUS CBETOBOIO Jiy4a OT yIJia MaJACHUs Ha TPAHULIE https://m.edsoo.ru/835faed9
"BO31yX-CTeKI0""
VYpoxk-koupepenuus "Mcnonb3oBaHre MOJTHOTO BHYTPEHHETO

67 P depenn },], P https://m.edsoo.ru/2ce88641
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b

68 JIunzel. OnTUyecKas cuiia JIMH3bI https://m.edsoo.ru/c6451cf4

69 [TocTpoenne n300pakeHHI B JIMH3aX https://m.edsoo.ru/3b4bSe4f
JlaboparopHnas padota "Onpenenenue (HoKycHOro

70 patop p . pea oy B " https://m.edsoo.ru/911a47cb
pacCTOSTHUSA U ONTHYECKOM CHIIBI COOMpPAIOIEH JTMH3bI

71 Ypok-koHpepenus "OnTuueckre TMH30BbIe MPHUOOPHI" https://m.edsoo.ru/5b79227a

72 I'ma3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/d7aa88af
Vpoxk-koHpepenuus "Jlepextsl 3penud. Kak coxpanuts

73 P " eperuuist "Jled P P https://m.edsoo.ru/4dc7b213
3peHue
Paznoxenue 6enoro csera B criektp. OnbiTel HploTOHA.

74 https://m.edsoo.ru/6eb8b874
CrnoxeHue cieKkTpaibHBIX IBETOB. Jlucnepcus ceera
JlaGopaTtopHnast pabota "OMBITHI 110 Pa3I0KEHUIO OETI0TO

75 CBETA B CIIEKTP U BOCIPUATHIO IBETA IPEAMETOB IPHU UX https://m.edso00.ru/b4867994
HaOJII0/IEHUU Yepe3 1[BETOBbIE GUILTPHI"
Vpok-nipaktukyM "BoJHOBBIC CBOMCTBA CBETA: JUCIICPCHS,

76 P P Y " A P https://m.edsoo.ru/1b4e5e94
uHTepdepeHus 1 Tudpaxuus

77 OmnsiThl Peszepdopaa u muianerapHast MoJieNb aToMa https://m.edsoo.ru/c36effb5

78 [Toctynatel bopa. Monens atoma bopa https://m.edsoo.ru/d5e656ba
Ucnyckanue u nornoiieHue ceera atomoM. KBaHTEI.

79 yv Hl https://m.edso00.ru/9fb5689b
JInnelyaTele CIIEKTPBI

80 VYpoxk-npaktukym "HabmrogeHue CieKTpoB UCITyCKaHus" https://m.edsoo.ru/83b9a577




81 PagnoakTUBHOCTE U €€ BUIbBI 1 https://m.edsoo.ru/8e¢724769
82 Crtpoenue atoMHoro siapa. HykinonHnas Mozenb 1 https://m.edsoo.ru/2d85bef3
83 PannoaktuBHbIE IpeBpanieHus. M30Tomnsl 1 https://m.edsoo.ru/8b56a71d
84 Pemenue 3amad no teme: "PaguoakTuBHbBIC NpeBpalieHus" 1 https://m.edsoo.ru/f241bbdc
85 [Tepuon nmonypacnana 1 https://m.edsoo0.ru/523a9317
Vpok-koHDepeHnus "PannoakTUBHBIE H3IYUEHHSA B IPUPOIE
86 p (epenn | a y PHpOZE, 1 https://m.edsoo.ru/4ea4f6e4
MeIULIMHE, TEXHUKE
SlnepHble peakIuy. 3aKOHbBI COXpaHEeHHUs 3aps10BOro U
87 Aep beailt p P 1 https://m.edsoo.ru/c4cbe7ee
MacCOBOI'0 YHCET
88 OHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU 1 https://m.edsoo.ru/734f11cl
89 Pemenue 3amgau o reme "Anepusie peakiun” 1 https://m.edsoo.ru/5efa6f52
Peakiuu cunresa u genenus aaep. UCTOUHUKN SHEpruu
90 H . A P p 1 https://m.eds00.ru/2d7262c2
CoHna u 3BE31
VYpok-koH(pepeunus "SAnepHas sHepreTuka. JleiicTBus
91 P Peper A pv p A \ 1 https://m.edsoo.ru/bd4b6e5e
pPaZMOaKTUBHBIX U3TyUYEHUH Ha )KUBbIE OpPTaHU3MBI
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
92 "DJIEKTPOMarHUTHOE TOJIE. DIEKTPOMArHUTHBIE BOJTHBI. 1 https://m.edsoo.ru/d9f1261a
KBanTosrie aBnenus"
KouTponrHasa pabota o teme "DIeKTPOMarHuTHOE IOJIE.
93 P P P " 1 https://m.edsoo.ru/7231a58d
DNeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC SIBIICHUS
IToBTOpenue, o0061eHKE. JTabopaTopHBIE PaOOTHI IO KypC
94 | P . m \ patop P ypey 1 https://m.edsoo.ru/8b45d684
BzanMmonelicTBue Ten
[ToBTOpenwue, 0600IeHNE. Pemenne pacyeTHBIX 1
95 \ " 1 https://m.edsoo.ru/d3248943
KaueCTBEHHBIX 3a/1a4 10 TeMe "TemnoBbie MPOIecCh
IToBTOpeHue, 0000mEeHne. Penenne pacueTHRIX U
96 P III " P . 1 https://m.edsoo.ru/28{67bc4
KadecTBeHHBIX 3a1a4 no TeMe "KIIJI TermmoBsix nBurarenci
97 [ToBTOpeHnue, 06001meHne. Pemenne pacyeTHbIX U 1 https://m.eds00.ru/399f4911




KadyecTBeHHBIX 3aaa4 1no teme "KIIJ[ anekTpoycranoBok"
98 POBTopeHHe, 060611_1”6HI/I€. JlaboparopHbie pabOTHI 10 KypCy 1 1 https://m.cdsoo.ru/16d92c22
CBeTOBbIE SABJICHUS
99 [ToBTOpeHwMeE, O606IJ.I€HI/If. PaGora ¢ TekcTamu: "3aKoHbBI 1 hitps://m.cdsoo.r/f7e360d
COXPAHCHUS B MEXaHHUKE
I1 600 . Pab
100 I OBTOpeHHE, 000 me'l'me aboTa ¢ TekcTaMu 10 TeMe 1 hitps://m.cdsoo.rw/d97ce 16
Konebanus u BOJIHBI
101 '1'_[0BTOp€HI/I€, O606H1”6HI/IG. Pabora ¢ TekcTamu 1o Teme 1 https://m.edsoo.ru/5986dca’
CBeToBbIE ABICHUS
102 [ToBropenue. Pabora ¢ Tekcramu "KBantoBast u siaepHast 1 hitps://m.cdsoo.ru/6d32eedf
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN

1.4

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, I[PU ONUCAHUU MPABUIIBHO
TpakToBaTb (PU3UYECKUN CMBICI MCIOJNb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUYECKUX BEITHMYMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa HW  3alUCbIBaTb €ro  MareéMaTu4dcCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUUMHHO-CIIEIACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SABJICHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(bopMyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMS 3aJa4yd  3alUChIBaTh KPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XOJ¢€ OIIbITa, A€JIaTb BBIBOJBI 11O €TI0 pE3yJibTaTaM

1.9

1.10

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMynaupoBaTh  MpOBEpsieMbIe
OPEINONIOKEHUsI, CcOOMpaTh  yCTaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HCCIECJOBAHWE 3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIOJNb30BAHUEM IIPSAMBIX HW3MEPEHUIA,
y4acTBOBaTh B IUIAHUPOBAaHHMM YYEOHOTO HCCIEIOBAaHUSA, COOMPATH
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEII0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBL ,Z[CﬁCTBPI)I N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA () CBOMCTBax (I)I/I3I/ILICCKI/IX SIBJICHUM n

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUs (PU3NYECKUX 3HAHUI B MTOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbs U

COOJTIOICHYSI HOPM JKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4EOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB HH(pOpMaUU (PUINIECKOTO
COJIEpXaHusA, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKHE COOOIIECHUS O
pe3ylbTaTax MpPOEKTOB WM Y4YeOHBIX HCCIENOBAaHHUM, MpPU 3TOM
rPaMOTHO HCIIOJb30BaTh HM3YYEHHbIM IOHATUMHBIA anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KAIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

Q)HSHHGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € IMOMOIIbIO 1 — 2 HM3y4YEHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HeoOXoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HaueHUEe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCIICAOBAaHN, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNs, coOUpaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TpaduKOB,

JCJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICAOBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJIOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOAUTH TpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHHs O€30macHOCTH TpU  OoOpallleHUuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_[eﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUUA y‘le6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
MaTepuansl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IpU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpeiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABJICHHUEC HN3YUYCHHBIX (I)I/I3I/IIICCKI/IX SIBJICHUN B
OKpYyKaromeM MHpe, B TOM YUCIIC (1)I/ISI/I‘~I€CKI/IC SIBJICHUSA B IPHUPOAC,

npu 3TOM NEPCBOAUTH IMPAKTHYCCKYHO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBA (MTpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

OIMMUCBIBATH H3YYCHHBIC CBOMCTBA TEI U (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OINUCAHUU IIPABUIIBHO
TPAKTOBATbH (1)H31/I'—IGCKHI7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAUCHHS U CAVHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOIUTH (I)OpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3UYECKUX BEIIMYUH

XapaKTCpU30BaATh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAaKTUKO-OPHEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB € MOMOIIBI0 2 — 3 HM3y4YEHHBIX CBOWCTBA

bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauyd (omMparouiyecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3ajadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUsl, IPOBOJUTH PacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJTYYSHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC MCCIICAOBAHMsA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAMWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompesieNsis CpeAHee 3HAueHHE H3MepseMOoil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUM: MIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBAThb pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBHUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JIMH34, IJIAaHETapHas MOJENb aToMa, HyKIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOSHUS U300paKEHUH B MIIOCKOM

3epKaje u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpY Kalolllel cpeie

1.18

OCYIIECTBJIATh MOUCK MHPOPMAIUN (PU3UUECKOTO COAECPHKAHUS B CETH
WuTepHer, caMocTosATeNnbHO (OpPMYJIHpYsl IOMCKOBBIA  3arpoc,
HaXOAUTb IyTH  OINpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMAllUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh MpPH  BBHIMOJIHEHMH Y4YEOHBIX 3aJaHUNd  Hay4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuaibl, pecypchl ceTu MHTepHeTr; Biazere npuéMamu

KOHCIICKTUPOBAaHHA TCKCTA, Hp606pa3OBaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXIATh BBICTYIUIGHHWE IpE3CHTalUed ¢ yd4éToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOAbL.
@usnyecKkue  SIBICHHA: MEXAHMYECKHE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHHe  (U3UUECKUX
BennynH.  Pusnueckue  npudopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.4

1.5

2.1

2.2

23

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaAOIIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABM)KEHUE T'MIIOTE3,
SKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

HaO0II0aEMOr0 SBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIeIeH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEI.
N3mepenue temiiepaTypsl P MOMOIIH KHIKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPhbI

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIECTBA

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, MX
pazMepbl. ONbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOCHHE
BELIECTBA

JIBmxkeHnne uyactul BemiecTBa. CBA3b CKOPOCTH
JIBW)KEHUA  4YacTUIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoseiicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE Ta30B,
KUJIKOCTEH W TBEPHBIX  (KPUCTAUIMUECKHX) T
24 B3anMOCBsI3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOIOM psIoB  (C
ucrolib30BaHueM (otorpaduii).
2.6 OnpbITel 1O HAOJIOJACHHUIO TEIUIOBOTO PACHIUPECHUS
ra3os.
OnpiTel 1O OOHApY)KEHUIO  JACWUCTBUS  CHII

MOJIEKYJIAPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEpPaBHOMEPHOE JIBM)KEHUE
19 Ckopoctb. CpenHsisi CKOpOCTb NpU HEPaBHOMEPHOM
' JBYKEHUM. Pacdy€r myTH n BpeMEHM BUKEHUS
SIBnenune mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 T€J KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja
14 IInotHocTs  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIlleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeI
3.6 Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TskecTH. Cuila TSKECTH
. Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
" Cuna tpenusa. TpeHHE CKOJIBXKEHHS M TPEHHE IOKOS.
. Tpenue B IpUpoe U TEXHUKE
3.9 Clio’)keHHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMO.
. PaBHOelicTBYIOIIIASA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS




(mapwka B OKUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBToMOoOMIIT W Tak jgainee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM [IapukKa 10
HaKJIOHHOM  TIockocTH. OmpeneneHue  IJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (aedopManuu) mpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHPYIOIIHE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHHs OT Beca Tella U

XapakTepa CONPHUKACAIONINXCS TOBEPXHOCTEH

®duznyeckre SBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKUBOW MPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, OIIUITHUKI

TABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

41 I[aBJ'ICHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUA U

YBCIMUYCHUA OABJICHUA

42 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
TEMIIepPaTyphI

43 Hepez[aqa JaBJICHUA TBépI[BIMI/I TCI1aMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEL

3aBHCUMOCTD JaBJICHU S KUOAKOCTU oT l"J'Iy6I/IHI)I.
4.4 I'unpocratuueckuii napagokc. CooOIIaOmuecs: CoOCyIbl.

FI/II[paBHI/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emiin u atMocepHoe aasneHue. [puuunsl
45 CYLIECTBOBaHMS BO3AYHIHON 000m0uku 3emiu. OmnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBIEHUS OT

BBICOTBI HAl YPOBHEM MOPA

46 N3mepenue armocgepHoro npasneHus. Ilpubopsl ans
. M3MepeHust aTMOC(hepHOro JaBICHUS
JelictBue XUAKOCTHM MU Ta3a Ha IOTIPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
00béMa TOTrpYyKEHHOM B IKHAKOCTh YacTH TeJa.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0, MOrpyx€éHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BbEMaA
MOrPyKEHHOU B JKMJKOCTh YAaCTH TEJA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomerpa WK
KOHCTPYMPOBAaHHME  JIOAKM W OIpeaesieHne  eé

rpy30HOHLéMHOCTI/I

@dusnyeckue  ABICHUA B [IPUPOJIE: BIIASIHUE
aTMoc(hepHOro JaBJICHHS HA KUBOW OpraHU3M, TUIABaHUE

pBIO

Texnuyeckue yCTpoiCTBa: cOOOUIAIOIIMECS COCYIbL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
52 MexaHn4deckass MOIIHOCTh
53 [IpocTeie MexaHU3MBI: pblyar, OIOK, HaKJIOHHas
' IUTOCKOCTh. [IpaBuito paBHOBECHS phIyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0JIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 TIOJIE3HOT'O JIEHCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE
5.6 [loTeHunanpHas SHEPTUM TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
s g [Tonnas mexaHuueckass dHeprus. 3aKOH H3MEHEHUS U
. COXpAHEHUS MEXAHUYECKON SHEPTUH
59 [IpakTuueckue pabOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHMsS  NpHU




8 KVIACC

Kox
pa3nena

PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEL]IBHOI>i
noBepxHocTu. MccienoBanue ycioBUi paBHOBECHS phblyara.
N3smepenne KIIJ[ HakimonHOM mmockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOH OHEPIrun

dusndyeckue sABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJ0BeKa
TexHuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUM CTpOEHUs BemecTsa. Macca u  pa3Mepbl
' MosIeKyd.  OIbITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUU
Mopgenun  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIAPHOKUHETUYECKON
TEOPUH
6.4 CmauvBaHuE M KallWJUISIPHBIE SIBIICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
66 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buyrpennsst sueprus. CiocoObl U3MEHEHUsI BHYTPEHHEN
. SHEpPruu: Terionepeaaya U CoBepIleHne paboThl
68 Buzsl Tenonepenauyu: TEIIONPOBOIHOCTb, KOHBEKIIUS,
. W3JIy4eHUe




KoanuectBO  TEMIOTEHL VnenbHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa NaBJIeHUS
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENd U 3alluTa
OKpYKaroIIE cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue pabOTHI:
OneiTbl 1O OOHApy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBieHUs BO3AyXa B OAJUIOHE IITIPHIIA.

OnbIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIHM OXJIAXKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpPyOKe OT
TEeMIIEPaTYpPBI.

HalGmronenvne n3aMeHeHnsl BHYTPEHHEH YHEPTUU Tella B
pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHIL.

HccnenoBanue SABJICHHUA TeII000MEeHa npu




CMEILIMBAHUH XOJIOJAHOU U rOpsYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM MEeTaNINYeCKUM
LUJIUHIPOM.

Onpenenenue yneiabHONU TEIUVIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SABICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B nipupojie, uznydenue ColHila, 3aMmep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWUIAPBI, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IapoBas TypOUHa,

ABUTaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TN OT

BCJIMYHHBI 3apsaI0B U PACCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX  3apsa0B. 9J'IeMeHTapHBII71

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKUI  TOK.  YCIOBHS  CYIIECTBOBAHMS
7.6
3JIEKTPUYECKOT0 TOKA. ICTOUHUKY IIOCTOSIHHOIO TOKA




HenicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTSX U ra3ax
- Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VY ensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa a1 yyacTKa Lenu
[locnenoBarenbHOE M MAapaJICIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora u MOUIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
7.12
Hxoyia — Jlenua
13 DNeKTpUYecKUe LEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTostHHbIe MarHuThl. B3aumoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mnosne. MarHutHOoe 1ONe 3eMIIM U €ro
' 3HAUYEHME JUIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarauTHoOe 1OJIE AIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 ONEeKTpPOABUTaTENb MOCTOSSHHOTO TOKa. Mcnonbp3oBaHue
' 3JIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTpPOMCTBaX M Ha
TpaHCIIOpTE
Oneiter @apages.  SIBneHuMe  2IEKTPOMArHUTHOMN
7.18
nHaykuud. [Ipasuno Jlenna
DIEeKTpOTreHeparTop. CniocoOsr MOJyYEHUs
7.19 JNEKTPUYECKOM  DHEPIHUH. DNEKTpOCTaHIIMK  Ha
BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHUIO AJICKTPHU3AIUN TEJ WHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue AEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIMPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHS HAINPSHKEHUW  TPHU
MOCTIEIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPU MapajlieTbHOM
COeNMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, MWIYLIEr0 4Yepe3 Ppe3HucTop.
OnpenenieHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BbIJIeJIsIEMOl Ha pe3ucTope. VccnenoBanue 3aBUCUIMOCTH
CUJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO MOJIS MOCTOSIHHBIX MArHUTOB MPHU
ux oO0BbeNMHEHWH U pasfeneHud. MccienoBaHue
JEACTBUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICUCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUd TOKa B Karymke. M3ydenue

)ICfICTBI/IfI MAaroHMuTHOrO IoJii Ha IMPOBOAHUK C TOKOM.

Koncrpyuposanue u H3y4YEHHE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KIIJ
JJIEKTPOJBUIaTEIbHON  YCTaHOBKH. OneiTBl 1O

HUCCICOOBAaHHUIO SABJICHUS 3J'ICKTpOM3FHPITHOI>i HHAYKIOWH:




HUCCICIOBAHUC W3MEHEHHMI 3Ha4YeHUSI U HaIlTpaBJICHUA

WHIyKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OAIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3eMiiu, JApeld MmooCcoB,
pOJIb MArHUTHOTO TIOJIS ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuyeckue yCTpOMCTBA: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON IHEPIUH,
9JIEKTPOOCBETUTENILHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIC
AJICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MpeIOXpaHUTENH, JIIEKTPOMATrHUT, JJIEKTPOJBUTATEINH

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kog anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
S 1 Mexannueckoe JBuKEeHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMepHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPAMOJIMHENHOE JIBUKECHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpOCTb  Tella  Ipu
8 HEPABHOMEPHOM JBUKEHUU
95 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSMOJIMHENHOE
' JIBUKECHHE
8.6 CBoOoanoe magerue. OnsITel [ anmiies
PaBHOMepHOE nBHMKEHHE MO OKpyx)HOCTH. [lepnoa u
8.7 yactota oOpameHus. JIuHelWHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbIii 3akoH HproTOHA




8.9

Bropoii 3akon HerotoHa

8.10 Tpertuii 3akon HeroTona
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMsS] CKOJBXKEHHUS, CHJIa
' TPEHMSI II0OKOS, IPYTUE BUBI TPEHUS
214 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
215 JBwxenne  mmaHer  Bokpyr  Connuma.  Ilepas
' KocMHu4ecKasi ckopocTb. HeBecoMoCTh U eperpys3ku
816 PaBHOBecue  marepuasibHOM  TOYKU.  AOCONIOTHO
' TBEPJIOE TEIIO
217 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 Nmnynbc Tena. MI3mMenenue ummynbca. IMImyibe cuiibt
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE OBUXKEHUE
8.21 Mexanudeckas padoTa U MOIITHOCTb
222 PaGota cun TsDKecTH, ynpyroct, TpeHus. CBsi3b
' SHEPruu U paboThl
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTHIO 3eMIIN
8.24 IToTeHumanpHas SHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON DHEPTUU
[TpakTyeckue paboOTHI:
OrmpeziesieHre CpeIHE CKOPOCTU CKOJIBKEHHS Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 Omnpenenenne yCKOpeHHUs Tela MPU PaBHOYCKOPEHHOM

JIBUKEHUH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM TMPU PaBHOYCKOPEHHOM




8.28

8.29

JIBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSL CKOJIbKECHUS
OT CWJBl HOpPMalbHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus CckKoubxkeHus. OnpeneneHue
KECTKOCTH TpyXHHBbL. OnpenencHue padOThl CHIIBI
TPEHUsT TMpU PABHOMEPHOM JBWIKEHUU Teja [0
TOPU30HTAIFHON TOBepXHOCTH. OmnpernencHue padoThI
CUJBl  yOpPYrocTM  NpU  HOoAbEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEIOJBIKHOTO U MOJBUXKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTUBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

Texnudeckue YCTpOﬁCTBaZ ClInaoMeTp, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHMIKCHUC. OcCHOBHEBIE XapaKTCPHUCTUKHU

- KOJICOaHUI: IEPHO/I, HaCTOTa, aMIUIUTY/1a
97 Maremarnueckuit u IIPY’KUHHBIN MasITHUKMU.
' [TpeBpariieHre sHEprur Npu KojaedaTeIbHOM ABMKEHUH
93 3aryxatomue KosiebaHus. BbIHyXaeHHBIE KojeOaHus.
' Pe3onanc
Mexannyeckue BojHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHElE M NONEpEUHbIE BOJIHBL. J[IMHA BOJIHBI U
. CKOpPOCTb €€ pacrnpocTpaHeHUs. MeXaHUYeCKHUE BOJIHBI
B TBEPJIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3Byk
[TpakTiueckue paboThI:
OmnpeneneHue 4YacToThl M MepHoja  KoJjeOaHHi
9.7 MaTE€MaTHYeCKOro MasITHUKA.

OHp CACIICHUC JaCTOThI n nepuoaga KoJieOaHMit

IMMPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH — IEpHOAA  KoJeOaHM
MOJBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — IE€pHOAA  KoJeOaHMIA
MPYKUHHOTO MasTHUKAa OT Maccel Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELIEHHOTO0 K HUTH, OT MAaccChl rpy3a U KECTKOCTU

npyxuHsl. I3Mepenne yckopeHust cCBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 3XO0
99 TexHudeckue yCTpPOMCTBA: 3XOJIOT, MCIOJb30BAHUE

YJIbTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHHIE BOJIHBI.

101 CBoiicTBa 2IEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3eKTpOMAarHUTHHIX BOJIH
103 DrexTpoMarHutHas npupoaa ceta. CKOpPOCTh CBeTa.
' BonHoBBIE CBOMICTBa CBETa
10 [TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnyeckue SBICHHUS B MpPUPOJE: OHOIOrHYECKOe
10.5 JIefCTBHE BHUJIUMOTO, yIBTPaduoIEeTOBOTO "
PEHTTEHOBCKOTO U3TyUYEHHM
10.6 TexHnuueckune YCTpOWCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISl COTOBOM CBSA3HU
CBETOBGBIE SABJIEHUA
11.1 JlyueBas monensb cBera. IcTOUHMKH cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaXeHUst
. cBeTa
114 IIpenomnienne cBeta. 3aKkOH MNPEIOMIIEHHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETa
11.5 JInnza. Xop tydeit B 1uH3e




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONa H

TCJIECKOIIa
I'maz kak onTudeckas cHCTEMa. BJ'II/ISOPYKOCTB u

JaTbHO30PKOCTD

11.8

11.9

11.10

Pasnoxxenue Oenoro ceeta B cnekTp. OnbiTel HptoTOHA.

CnoxeHue CIICKTpaJIbHBIX IBETOB. Z[chepcnﬂ CBE€Ta

[TpakTuueckue paboOThI:

HccnenoBanue  3aBUCHMOCTH  yIJIa  OTPaKCHUS
CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3ydeHne xapakTepUCTUK H300paKEHUs MpeaIMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOTI'O Jiyya OT yIJia TaJIcHHsS Ha TPaHMIE «BO3IYX —
CTEKIIO».

[TonyyeHne M300paXKeHHI C TIOMOIIBIO COOMpArOIIEH
JIMH3HBI.

Omnpenenenre (HOKYCHOTO PacCTOSHUS M ONTHYECKOU
CHUJIBI COOMPAIOIICH JTNH3HI.

OnbITHI 110 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnpIThl 10 BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX

Ha6J'IIOI[eHI/II/I 4Cpe3 IBETOBLIC (l)I/IJ'IBTpBI
du3nueckue SBJICHUS B npupoac: 3aTMCHUA COJ'IHHa n
.HYHBI, OBCTa TCJI, OINTHYCCKHC SBJICHHUS B aTMOC(I)Cpe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBLIE

12.1

Texnuueckune YCTpOWCTBA: OYKHU, IIEPUCKOII,

¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
SABJIEHUA

OmnbiTel Pesepdopna u minaHerapHas MoOAEIb aroma.

Monens aroma bopa

12 12.2

12.3

HCHYCKaHI/Ie N TIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInHenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(a, 6eTa- U raMMa-u3TydeHUs

12.4

Crtpoenue aroMHoro supa. Hyxionnas Moxens

ATOMHOTO sapa. H3oTombI




PannoaktuBHbie npeBpamieHus. llepuon mnonypacnana

12.5
aTOMHBIX SAEP
126 SnepHble peakunu. 3aKOHbI COXpPaHEHUs 3aps0BOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vcrounuku sHeprun
' CouHiia 1 386311
12.0 SAnepnas osHepreruka. JlelicTBUE  paJMOaKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HaGnronenne CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
U3IIy4YEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOpMO3HOMY TTyTH (TI0 (hoTOrpadusim).
H3mepenue paanoakTuBHOTO (poHa
@usnueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MHUHEPAJIOB,
JICCTBUE pPAJUOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M
YesioBeKa
1912 Texnuueckune YCTpOWCTBA:! CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3H
U IIO3HABAEMOCTU SIBJICHHWA IIPUPOABI, O POJHM DSKCIECPUMEHTa B
¢usuke, o cucremooOpasyromeid poiau (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BENIECTBAa, O (M3MYECKOH CYIIHOCTH SBICHUH MPUPOJIBI
(MexaHI/I'-ICCKI/IX, TCIJIOBBIX, OJOJICKTPOMArnuTHLBIX U KBaHTOBI)IX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TaAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromeM MHPEC, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoHecCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTrO Tpyjaa: HaONtoIeHHue (PU3NIECKUX
SIBJICHUMN:

YMCHHUC CaAMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OMBITA U 3aIMCHIBATH €r0 PE3yJIbTaThl, (HOPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITHMUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
JKCIIEPUMEHTAIIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAJIM3UPOBATh IIOJYYEHHBIE PE3YJIBTAThI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH Pe3yJIbTaTOB U3MEPEHHU;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yUUTHIBATh IOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmenne oOBACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucji€ M B KOHTEKCTE CUTYallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOIMCTBA (U3NUECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONPENeNATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYNHBI, TOTYYSCHHON IPU PEIIEHUH 3a1aun

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI H@ﬁCTBI/IH TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IpHU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEP)KAaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.

OTHOCHUTENHLHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeTHEH cKopocTu: v = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMELICHHs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKCHHUS:
2
Sl =v,, #1+a,* ;
2
@opmyibl Ul TPOEKLUUU NEPEMELIEHUs, NMPOEKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukm 3aBUCMMOCTH OT BpeMEHM Uil NPOEKLUUU YCKOPEHMsS, MPOEKIUU
CKOPOCTH, NPOEKLUUU IEPEMELIEHUS, KOOpAUHATHl IIpU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyra Jisl BBIYMCIEHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaILCHU:
V= 1
T
Macca. [InotHocTs BemecTsa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:
1.11 F p _P-l—}_?
12 TpeHue Mokosi U TpeHHE CKONbXeHUs. PopMyria A BBIYUCICHUS MOJLYJIS CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna ajsi BEBIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MOBepXHOCTH 3emnu: F = mg.
JIBmxenue maneT BOKpyr Comnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHeHne nmnyJibca. MIMImynbc cuiibl

1.16

1.17

3aKkoH COXpPaHCHUS UMITYJIbCA JIs SaMKHYTOﬁ CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHEeprun. Popmyia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrHUU TCJiad, MOAHATOIO

Haja 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpaienne MexaHUIECKOW YHEPTUH MPU HATMYUH CUJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Mowment cunbl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JaBiienue TBEpIOTO TENA.
®dopmyna Amsl BBIYUCICHUS TaBJICHHs TBEPIOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUuEe BHYTPH KUIKOCTH.
®dopmynia 1Sl BEIYUCIICHUS TABICHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeOo, MOTPYKEHHOE B )KUIKOCTh HIIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY M MEPUOJ] KOJICOAHUN:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FPOMKOCTL M BbICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; >KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbKCHUsS; pabOThl CHJIBI TPEHHS, CHIIBI
yHOPYToCTH; CPEeJHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHU NPY>XKUHHOI'O MasTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYrOCTH IpU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABbEME TPpy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKMUBAIOIIEH CHIIbI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKHUHE, OT CTEIEHHU
negopManuu MpyKHUHbI, YCKOpPEHUs1 OpycKa OT yIJla HaKJIOHA HaIlpaBIISIOICH;
nepuoza (4acToThbl) KoJeOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHojJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pplyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPUIHMBBI U OTIUBBI, JABUKCHUC TIJIIAHCT ConHeuHoM CUCTECMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKa, BIUSIHUE
aTMoc(epHOro HaBieHHsS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TOJOXXEHUS  MOJICKYJISIPHO-KMHETHYECKOM  TEOPUU  CTPOECHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTRA.
Kpucranmmmaeckue u amopdHbie Tena

25 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 Buyrtpennsist sHeprus. PaGora u Teruonepenauya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN DHEPrun

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEmIOTHL. Y AelbHast
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX IpoOIEccax. YPaBHEHUE TEIIOBOTO
OayaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

' napooOpa3oBanus: L = O/m

2.11 BnaxuocTs Bo3ayxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. Y,Z[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TeroBeix apurareneid. KI1J[ TermoBoro apurarens

Ilpaxmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, TOJyYEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIYIIEH HArpeThli IWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, MOCJIE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTH BO3[yXa; VYACIBbHOW TEIUIOTHI
IaBieHus Jnpaa. VccnemoBaHwe W3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SBJICHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOTHOM M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue A61EHUA 8 npupoc)e.‘ IMOBCPXHOCTHOC HATSXKCHUC U KaAIIUJIJIAPHBIC
SABJICHUSI B NPHUPOAC, KPUCTAJIBI B IPUPOAC, U3IIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, IBUraTellb BHYTPEHHEIO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Tell. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH IEKTPUUYECKHUX T0JIel (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC OJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKUi TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t,U=A/4

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa ayis yuacTka aiekrpudeckoit nenu: [ = U/R
[TocnenoBarebHOE COEIMHEHUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OnbeiT Opcrena. MarHuTHOE IMOJI€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHAYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 Onbrtel @apazes. SABnenue snekTrpoMarauTHon uHAYKIMU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOTO COIIPOTUBJIICHU.




HpOBCpKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia JId CHJIbI SJICKTPUYCCKOro TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

3.17

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMiiu, Apeid MOoI0COoB,

POJIb MAaruuTHOTI'O IOJIA IJI ) KU3HU Ha 3€MJ'I€, MMOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAr,
CUETUYMK  IEKTPUUYECKOW  DHEPruH,  3IIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
HarpeBaTelIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
IOPEJOXPAaHUTEIH, DJIEKTPOMATHUT, 3JIEKTPOJABUIATENb IOCTOSHHOIO TOKA,

FEHEPATOp MOCTOSHHOTO TOKA

3.19

3JI€KTpOMaFHI/ITHI)I€ Boausl. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20
3.21
3.22
3.23

3.24

JlyueBas monenb cBeta. [IpsamosimHERHOE pacIpOCTpaHEHHUE CBETA
3akoH oTpaxeHus ceera. [1nockoe 3epkano

[Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucnepcus cBeta

Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHyeckas cuia
yuusel; D= 1/F

3.25

I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI

3.26

Ilpakmuueckue pabomul
W3mepeHne onTuyecKoi Cuiibl coOMparoeil JIMH3bL, (OKYCHOTO PACCTOSIHUS
cobuparoniell TUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U 300pakeHus,
KOTJa IPeIMET PACIIONIOKEH B IBOMHOM (hoKyce), MoKa3aTess MPeIOMIICHHSI CTEKIIA.
HccnenoBanue cBoiicTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJIa TPEJIOMJIEHHMsS] CBETOBOIO Jyya OT yrIjla NMaJeHUs Ha TpaHULE

«BO3YyX — CTCKIIO»

3.27

3.28

Qusuueckue senenus 6 npupooe: 3atMmenus Comnna u JlyHsl, mBera Ten,
ONTUYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)
Texnuueckue ycmpoiicmeéa: OUYKU, TIEPUCKOIN, (oToanmapaT, ONTUYECKUE

CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA

4.1

PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydenus. Peakuun anbda-u Oera-

pacmana




4.2 Omnsitel Pesepdopaa mo paccestauro anbda-gacruil. [Inanerapras Mogens aToma

4.3 Cocras aromHoro sjpa. M3oronst

4.4 [Tepuoa nmonypacmnanga aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O YUCEN
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIyud, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJHBIX MHUHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HA OPraHu3M YeslOBEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETp, Kamepa

Bunscona, sanepHast sHEepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUECOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Tepeimkun .M., BanoB A.M. AxkunoHnepHoe o61iecTBo «M31aTenscTBo
«IIpocBemienue»

» Gusuka: 8-i kmacc: 6a30BbIM YpOBEHb: yUeOHUK; 3-€ u3laHue, nepepadboTaHHOe
[Mepoimkun .M., UBanoB A.W. AkiimonepHoe o0miecTBo «31aTeabcTBO
«IIpocBemenune»

» dusuka: 9-i kiacc: 0a30BbI YPOBEHB: YUeOHUK; 3-€ U3/IaHKE, TepepadOTaHHOE
[eppimkua .M., I'ytauk E.M., IBanoB A.U. u n1p. AkirioHepHO€E 00IIECTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJA

YMK k yueOHukam A.B. Ileppiikuna

[Toypounsle pazpaboTku k yueOHukam A. B. [lepoiikuna; C.B. 'pomoBa
"IIpocBemienue"

COopHuK TemaTH4YecKux padoT no ¢usuke, Psdososos I'. . "IIpocsemenne”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/12a57dbb
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