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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOXKEHUN U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUI M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3yYCHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mno (u3Mke y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METapeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TaKkKe
MEXKMPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma no ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPNKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJIBKY (HU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUIECKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBIsieT Hamboyiee SCHbIe OOpa3lbl TPUMEHEHWsS HAydYHOTO METOoja
MO3HAHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS,



HHTCPIPCTUPOBATL JAHHBIC W HCIOJIb30BATh HAYYHBIC JOKA3aTCJIbLCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHuUs
OIlpefiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusax Poccuiickoit @enepanuu, peann3yONIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIE MPOTPAMMEBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HAaHUS U (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;
dbopMupoBaHUE TPEACTABICHUNA O POIM (DU3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyaymien
po(hecCHOHANIBHON JESTENIbHOCTH, CBA3AaHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX IeJiel MporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

npuoOOpeTeHNEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCHEPUMEHTAJIbHBIC HCCICIOBAHUS  C
UCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHON IeATETbHOCTH, CBI3aHHBIMH
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOMN HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00y4aromuxcst, CIUcKa SKCIIEPUMEHTABHBIX 33/1aHUH, MpeljiaraeMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelUyuH. DPuU3nyUecKue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIIBbIO MOIeeH

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUYECKUE, MAarHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmpezeneHne UEHbI IeEHUs LIKaJIbl U3MEPUTEILHOTO MpUodOpa.

2. H3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMaA )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaYaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIKOCTEH M TBEPJbIX
(kpucTamnuyecknx) Tesl. B3anMocCBsA3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. Habmnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuer mytd u
BPEMEHU JIBUKCHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BEIECTBA.
Cwmita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTh. Crnoxenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cusia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnromeHue MexaHMUECKOTo JIBHXKEHUS TeNa.
2. N3mepenune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBLXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, JKUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHHUS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOC(HEPHOTO JABICHHUS.

3aBUCMMOCThH BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEMN TeJa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBITATKUBAOLIEH CHIIbL, ICUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannueckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa pPAaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYTOM. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KII/l HakTOHHON TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIJIONEepEeaauH:
TEIUIONPOBOAHOCTb, KOHBEKIIS, U3IyYCHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

JHemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.



v ok W

© ® N o

Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIJIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHIAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHON TEIIOTHI MIJIABJICHHUS JIbJA.

DJIeKTPUYECKHEe U MATHUTHBIE SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosst. Ilpunimn
CYIEPIO3ULIMU MEKTPUIECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsAaa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUIEeCcKoi sHeprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1os1e 3€MJIM M €r0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MAarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPaTOP. CnocoObl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHurT.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWJIbl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, HIIYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~MAarHUTOB MPU  HUX
O0BEMHEHUH U Pa3/IeIICHUN.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4yecKkue siBJICHUA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U paboThl. [loTeHnanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SJHEPrUs CxKATOW NMpy)UHbL. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
SHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKuX SIBICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU [IPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM YHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOGmrogenue koneOGaHWil Ted MO JNEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabroieHue BbIHYXIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnpocTpanenne npoAoIbHbIX U MOTEPEYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHve YacTOoThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenrie 4acTOThl U IEpHOJa KOeOaHU MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpoMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS W ONTUYECKON CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBaHnTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MacCOBOT'O YHCEIl.
OHeprus cBsi3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOnIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh MIPEAHA3HAYEH JJI CHUCTEMAaTHU3aluu
U 0000mIeHWS  TPEIMETHOTO  COACp)KaHWsI W OMbITa  JCSTEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipn M3y4yeHUH AAHHOTO MOJIYJIA PEaJu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yuyeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHSTH (PU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CY€T TOro, 4YTo OOYyYaIOIIUEeCs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HaMOOJIEE BAXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM MAaHHOTO MOMYJsS BKIIOYAECT OAKCICPUMEHTAIBHOE
UccleoBaHne 00o0O0mIaromero xapakrepa. Moaynp 3aBepIIaeTCcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAKHEHMIIEN COCTaBIISIIOIIECH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUs Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHUE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKONM U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(deCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTHMYECKUX NpoOJieM U MyTed HuX

peleHus;

e §8) amanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHMAJIbHOM M NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeATEIIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
U7IeH, MIOHATHUS, TUTIOTE3bI O GU3HUUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHUE CBOETO PA3BUTUSA B NPUOOPETCHUH HOBBIX (UBUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3AMMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICMUCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METANPEAMETHBIE PE3YJIbBTATDI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE TO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATH CYMIECTBEHHBIA MPU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHUS JIJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MTPHUYNHHO-CJICACTBEHHBIC CBS3M TPH U3YYCHUU (PU3NUYECKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3aaun (CpaBHEHHE HECKOJIbKUX BApUAHTOB PEIEHUs, BHIOOp Hambolee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(U3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3HUYECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIOIEHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MH(POPMALMK WIA JAHHBIX C YY4ETOM MPEAJIOKEHHOW Yy4eOHOU
(bU3UIECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, IMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHHE 33Jaud U MOAJAEpKaHHE
0J1aroKeaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMU JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISATH PE3YIIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOW NESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBUS C JIPYTHMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIS pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3a7a4ul WIIN
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu M IIPEMJIarath IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  Ppe3yslbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MYEeCKOro UMCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MU pEelIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEMHOE), TPACKTOPHUsS, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMU, XUIKOCTIMU U
razamy, arMochepHoe JaBlieHHWEe, IUIAaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM UHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMHM B >KMBOM M HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUs, AaBliecHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass W TMOTEHIMaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUEHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMU,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBeCHs phiuara (0Js10ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4Y€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh NPH MNOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBIH pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYA0BaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIIAAU CONPUKOCHOBEHMS TEJI, CHJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUMN
IUIaBaHUs TEJl, YCIOBUW pPAaBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnuIll U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpykEHHOE B KHUJIKOCTh TeJO0, KOA()(PUIMEHT MOJe3HOro AeHCTBUA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
NOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOCHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH cpee;

OCYUIECTBJISTh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUSA, B TOM
qHclie MyOJMYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (OUM3HMKH, COINpPOBOXAAThH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIrionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTaJUIM3amus (OTBEpJieBaHUE), KHUIICHHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTIO TOJIS Ha MPOBOJHUK C TOKOM, JICKTPOMAarHuTHAs UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHWE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MooCOoB, POJib MArHUTHOTO TOJISI JJI KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIABJICHUS, yJelbHAs TEIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO31yXa, AJIEKTPUYECKUHU 3aps,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEIWYMH, 0003HAYEHUS U €IUHUIIbI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUHU
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3aIllUCBIBaTh €0 MAaT€MaTUYEeCKOE
BBIPAKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyallud NMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUMH,
(GU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3amadyd B 2—3 JEWUCTBUS, HCIOJIB3YySd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX Il pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH MOMOIIU
Gu3NYeCKUX METOIOB, MCIONb3Yys OMUCAHHE HCCIEeNIOBAaHUS, BBIACIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMNbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUN WU
bu3znyecKrux CBOWCTB Tel (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TMIOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
NEKTPUYECKUX 3aps/ioB, B3aUMOJEHWCTBUE MOCTOSHHBIX MarHUTOB,
BU3yalM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IPOBEpPSEMBIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIeEepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3HUECKUX BEIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOTO
CEUEHHMS U Y/ACIBHOIO CONMPOTHUBIICHHS BELIECTBA MPOBOJAHKUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEHOBATEIBHOIO M IApPaJUIEIbHOTO  COEIMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIysl MPEINIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MAaCHOCTH MPH paboTe C JIabopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUSA HW3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEeBATENIbHBIE ANEKTPONPUOOPHI (IIPUMEPHI), ITEKTPUIECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, pPEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ NocaeAoBaTeIbHbIM U MapajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUECHHSI 3JIEMEHTOB AJIEKTPUUYECKUX ETEH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIOIACHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HETOCTOBEPHOIA;
UCITIOJI30BATh MPHU BHITIOJIHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ComepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM MCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 3a BBHITIOJHEHUEM IUJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeIbHOCTh TPYIINbI, BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUs M MOTJOIIEHUs, alb(a, OeTa- U ramMMa-u3ydeHus,
M30TOIIbI, SiZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
najieHUue TeJl, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJACHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiockeHHe Oeoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKeHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3Iy4EeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBJIICHUI;

ONHMCHIBATh M3yUEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHITMAIbHAS DHEPTUS CIKATOU
NPYXKUHBI, KUHETHYECKas »SHEPrus, TOJHAs MEXaHWYecKas »>SHEeprus,
MIEPHOJT U YacTOTa KOJIeOAaHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEbl), IPH OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHWS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amumies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIiIOBOIO M MaCCOBOTO UMCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (PM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (OHHUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMEBIE JIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH MTOMOIIU
($u3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIIEAOBAHUSA, J€NaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOTIOACHWIO (U3MUECKHX SIBICHUW WK
(bu3MUecKux CBOMCTB Ten (KM3ydeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHoAa KoJeOaHUN NpYyKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3e, HAOMI0JEeHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyIOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOAPQPUIIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolledl JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMNHCAHHUA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH W  HEOOXOoauMmble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U COOUpArOIEeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXOAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COOIIOACHMS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3NUECKOTO COJICpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TI'PaMOTHO  MWCIOJIB30BaThb  H3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYNHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBre Tel
3.1 MexaHndeckoe JBHKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 HNuepius, Mmacca, IIOTHOCTh https://m.edsoo.ru/GXPU4AMTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apienue. [lepenaua nasiaeHust TBEpALIMU
4.1 A peAatia i pA 3 https://m.edsoo0.ru/XO0DW367P2

TCJ1aMHU, XUJIKOCTAMHU U ra3daMu




4.2 \ JlaBieHune KuIKOCTH ‘ https://m.edsoo.ru/2MVXZ0KL4
4.3 ~ Atmocheproe naBienue ' hitps://m.edsoo.ru/T7134SXNO
efcTBUe |
4.4 l A . PRHAROCTI 1 rasa Ha 7 2 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XEHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 Pabora u MomHoOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 1 https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 63 4 12

[MPOTPAMME




8 KUIACC

KoanuyecTBO 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoannbie IIpakruueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
OneKTpUYECKHE 3apsabl. 3apsuKe e
2.1 p p Uﬂ p HHPT 7 1 https://m.edsoo.ru/R4AQORCTOQ4
Teja U UX B3aUMOJIEHCTBHE
22 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
. 68 4 14.5

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoannbie IIpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.r/CEOGHRGTL
OMHUCaHus
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
2.1 ‘ MexaHn4yeckue KoJieOaHus ‘ https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnyeckue BOJIHBI. 3BYK 1 ‘ https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE MOJE U
3.1 6 2 https://m.edsoo0.ru/DT98BSEY0
AIIEKTPOMArHUTHBIC BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxxenne 6e10ro CBETa B CIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

u
5.1 CHYCKAHHE H TOIOTEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
I1
6.1 OBTOPCHHE 1 0600WICHNE CORCPKaHH 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usnku 3a 7-9 xmacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 3 27

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupoibl. Guzndeckue
SABJICHUS

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/35YPBIWSK

https://m.edsoo.ru/I16US53L6H

duznyecKue BeINYMHBI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBasue
"N3mepenue Temreparypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKA
TeMneparypbl"

https://m.edsoo.ru/VOQGCNEIMP

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Y4alOT
npupoay. EctecTBeHHOHay4HBIN
MeTox no3Hanusg. Onucanue
buznyecKux SIBICHUHN C
[IOMOILBIO MOJEIIEH

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JATbHOCTD MOJNETA
HIapuKa, MyneHHOro

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIILHO, TEM OOJIBIIIE,
yeM 0oJIblIe BhIcOTa Mmycka'
Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

10

JIBH>KEHME YacTull BELECTBa

Ypok-uccienoBanue «OMbIThI
[10 HAOJIOIECHUIO TEILIOBOTO
pacIIUpEeHus Ta30BY

AI‘peFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

11

12

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

Mexannueckoe IBHKEHUE.

PaBHOMEpHOE U HEpaBHOMEPHOE
TIBUKCHHE

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

13

14

15

Cxopoctb. EquHuIer ckopocTu

Pacuer nytu u BpemeHu
JIBYDKEHUS

Wuepuust. 3aK0H WHEPIHH.
BzaumojeilicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBHJKCHUS TEI

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

IImoTHOCTE BemiecTBa. Pacuer

https://m.edsoo.ru/0S71X3DPS




17

Macchl 1 00beMa Tella 1o ero
TUIOTHOCTH
JlaGopaTtopHnas pabota

«Ornpenenenue mMIOTHOCTH
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1ay mo reme
"ITnorHOCTH BemecTa"

https://m.edso0o.ru/5SODYVYG49

19

20

21

22

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxerus (aedopMariim)
NPYKUHBI OT TPUII0KEHHON
CHUTBI»

SIBaenmne tarorenus. Cuma
TAXKCCTH

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TSKECTH"

https://m.edsoo.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/SPZHPV1Y]

23

Cuna TsKeCTH Ha Ipyrux
maHeTtax. Gusndeckue
XapaKTEPUCTHKH IJIaHET

https://m.edsoo.ru/IM2DOKYLI

24
25

N3mepenue cuit. JluHamomeTp

Bec tena. HeBecomocTh

https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UAO1ISQ8RE

26

CloxxeHue AByX CHII,
HaIpaBJICHHBIX MO OJJHON

https://m.edsoo.ru/L6SNUZVZ8




27

npsMoii. PaBHonielicTByro1mast
CcHII

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAA CHIT"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHast pabora
((I/I?;yLIGHI/Ie 3aBUCUMOCTU CHUJIIBI
TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
MIOBEPXHOCTEI»

https://m.edsoo.ru/TAQP4B30A

30

31

32

33

Pemenue 3agau Ha onpeneneHne
PaBHOACHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tenay, «['paduueckoe
n3o00pakeHue cuny, «CHiiby,
«PaBHOEHUCTBYIONIAS CUID»

KonTpomnpHas paboTta o Temam:
«MexaHuuecKoe IBHKECHHE,
«Macca, II0THOCTBY, «Bec
tenay, «['paduueckoe
n3o0pakeHue crny, «CHb»

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEIINYCHUS
JAaBJICHUA

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo.ru/TOV639RZF

https://m.edsoo.ru/P4AROSWE4D

https://m.edsoo.ru/25TVM1FDL

34

JlaBiaenue raza. 3aBUCHMOCTb

https://m.edsoo.ru/544YMX9WR




35

JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTyphl
[Tepenada naBiaeHus TBEPIBIMH

TeJaMH, JKUIKOCTSIMH U ra3aMH.
3akoH IMackansa

https://m.edsoo.ru/CG5POSNWO

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICVICTBUEM CHUJIBI
TSKECTU

https://m.edsoo.ru/K7T1219UC

37

38
39

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

CooOmraronuecs cocysl

I'mppasimueckuii npece

https://m.edsoo.ru/UHHCSRB6W

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X21.F396

40

41

42

Manomertpsl. IlopiineBoi
JKUJKOCTHBIN HAcOC

Atmocdepa 3emnn. [puunnel
CYIIECTBOBaHMS BO3YIIHOM
00oJ0uky 3eMin. 3aBUCUMOCTb
aTMOC(EepHOT0o AABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

Bec Boznmyxa. AtmocdepHoe
JIABJICHUEC

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW 1M

https://m.edsoo.ru/PYRNEDISY

43

N3mepenne armocdepHoro
nasienust. OneiT Toppuuenin

https://m.edsoo.ru/2I83TIPD4

44

3aBHUCHUMOCThH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/YWIFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




46

ATMocdepHOe 1aBJIeHHE Ha
pa3JIMYHBIX BBICOTAX

Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"

https://m.edsoo. st/ YWVWL5TA1

47

JlelicTBUE XKUJIKOCTH U ra3a HA
IIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

49

50

51

52

JlaGopaTtopHast pabora
«OrnpeeneHue BbITAIKUBAOLIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJO,
IMOIrpy>XECHHOC B JXUIAKOCTBH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTHU
Beca Tea B BoJie OT 00béMa
MOTPYKCHHOU B )KHJIKOCTh YaCTH
Tea»

IInaBanue Ten

JlaGopaTtopHast pabota
"KoHcTpynpoBaHue apeomerpa
WA KOHCTPYHPOBAHUE JIOAKH U
omnpeaeneHue eé
rpy30M0AbEMHOCTH"

Pemenne 3amay mo TeMam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB»

https://m.edsoo.ru/7U40IDLK?2

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLA60Q

53

Mexanudeckas pabora

https://m.edsoo.ru/1 YIR6J7LS




54

55

MomtHocts. EquHunel
MOIIHOCTHU
Ypoxk-uccienoanue "Pacuér

MOIITHOCTH, Pa3BUBAEMOM MpH
HnoanLéMe 110 Jiectauie"

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

56

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBeCuE cuit Ha ppryare

https://m.edsoo.ru/SYRUOUGS2

57

KonTtponpHast pabora o Teme
«/laBneHue TBEpABIX TEII,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo0.ru/DWLOWOXQZ

58

PesepBHsbiit ypok. Pabora ¢
TEKCTaMU II10 TEME «HaBJ'IeHI/Ie
TBEPABIX TEN, )KUAKOCTEH U
ra3zoBy» / Becepoccuiickas
IpoBepoyHas paborta

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI pbIUara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

61

Pemienue 3agau o teme
«YCcl0BUS paBHOBECHSI pblUara

Koadpdunument noneznoro
JecTBUSL MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTH

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW




62

63

Penrenue 3amad mo teMe
"Pabota, momuocTs, KIT/1"

Mexanuueckasi JHEprusl.
Kunernyeckas v moTeHIuanbHas
SHeprus

https://m.edsoo.ru/VESXBQLVS

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/46Y227ZPME

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeiesIieHue U3MEHEHUS
KUHETHYICCKOU U
MOTEHIIMATBHON SHEPTUH MPU
CKaTBIBAaHMH TeJla M0 HAKIIOHHOH
IIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

67

68

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPIHI»

PesepBHblit ypok. Pabora c
TEKCTaMH 110 TEME
"MexaHndeckoe aBrKeHne"

PesepBHblit ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MoiuHoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHeKYHHpHO-KHHCTH‘ICCKOﬁ
TCOPHUU U UX OIILITHLIC
IMOATBCPIKACHU A

Macca u pazmep aTOMOB H
MOJIEKYJI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U
raz000pa3HOro COCTOSTHUMN
BEIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHSK3

Kpucrannuueckue u amopdHbie
Tena

CmMayuBaHue U KalmnuJIISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

https://m.edsoo.ru/8G73PVM40

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

TennoBoe pacmmpenue u
CHKaTHe

Temneparypa. CBs3b
TEMIIEpPaTyphl CO CKOPOCTHIO
TETUTOBOTO JIBHYKCHHSI YaCTHI]

https://m.edsoo.ru/I3N30OKS8L

https://m.edsoo.ru/5XSV6F15B




10

Bryrtpennsis sueprus. CriocoObl
W3MEHEHUSI BHYTPEHHEHN SHEpruu

Bunb Teronepenaun

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J30O70P

11

Ypok-koHpepeHuus
"IIpakTHYECKOE UCTIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KomnmuectBo Temiorsl. Y aenpHas
TCIINIOEMKOCTD

VYpaBHEHHUE TEMIIOBOrO OanaHca.
TerooOMeH 1 TerioBoe
paBHOBecHe

JlaGoparopHas paboTa
"UccnenoBaHue IBIEHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOOHOU U ropsyei Boabl"

Pacuer konnuecTBa TEIJIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETISEMOT0 UM MPU
OXJIAKICHUH

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnas pabota
"Omnpenenenue yaenbHOU
TEIJIOEMKOCTH BelrecTna"

https://m.edsoo.ru/40IT1ZJAH

17

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/683AIXYWS8

18

[LnaBnenue u oTBEpIEBaHUE
KPHUCTAJUIMYECKUX TEJL.

https://m.edsoo.ru/JHE5A1PJF




19

yI[CJ'IBHaH TCILIOTA ITJIaBJICHUA

JlaboparopHas paboTa
"OnpeneneHue yaeibHOR
TEIJIOTHI IUIAaBJIeHU JIbaa"

https://m.edsoo.ru/LCQXVHGHD

20

21

22

23

24

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOH/JIEHCallUU. 3aBUCUMOCTh
TEMIIEPATypPhl KUIICHUS OT
aTMoc(hepHOro JaBICHHUS

Brnaxxnocts BO3myXa.
JlaGopaTtopHnast pabota
"OrnpezeneHne OTHOCUTEIBHOU
BIIQYKHOCTH BO3ayxa"

Pemenue 3anau Ha onpenenenne
BIIQ)KHOCTH BO3/1yXa

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHyTPEHHETO
CrOpaHHus

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ,

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4AXJEXGAL

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro ABurares.
TensoBble ABUTaTEIN U 3alATA
OKpYXKaroIle cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEeHUs U
MpeBpalleHus DHEPTUH B
TETIIOBBIX MTPOIIECcax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroroBka Kk KOHTPOJIBHOMN

https://m.edso0o.ru/9AQ53CC7C




28

29

pabote 1o Teme "TernnoBsie
sBiIeHus. MI3MeHeHue
arperaTHbIX COCTOSHUI
BemiecTna"”

KoHnTtponbHas pabota 1o teme
"TerioBble IBICHMA.
W3meHeHune arperaTHbIx
COCTOSHUM BemecTna"

Onextpuszanus Ten. J[Ba poga
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/0X03133KU

https://m.edsoo.ru/9EESKDQMD

30

Ypok-uccnenoBanue
"OnexTpuzanus TeJl UHAYKIUEH
Y MIPY CONTPUKOCHOBEHUM"

https://m.edsoo.ru/JALQFK67]

31

32

33

34

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akon Kymona

DNEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
ANEKTpUYecKOro nois. [IpuHnun
CYTIEPIO3UINH IIEKTPUUECKUX
noJieu

Hocurenu snextpudeckux
3aps10B. DIIEMEHTaPHBIN 3apsi.
Ctpoenue aToma

[IpoBOIHUKYN M TUIIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/USJR991PB

35

Pemienue 3amay Ha mpUMEHEHHE
CBOMCTB 3JICKTPUUYCCKUX 3aPST0B

https://m.edsoo.ru/SXWWOSWI5




36

37

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro cyuiecTBoBanus. MictTouHuku
AIIEKTPUYECKOTO TOKA

JlelicTBUA 2JIEKTPUYECKOrO TOKA

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo.ru/QEWUTCKVT

38

VYpok-uccnenosanue "Jleiicteue
AIEKTPUUECKOTO MOJIA Ha
MIPOBOJIHUKH M TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIEKTPUUYECKHUI TOK B METAJLIaX,
JKUJIKOCTSIX U ra3ax

DJeKTpruUecKas enb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
pPEryIMpOBaHHUE CUITbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNEeKTpUUECcKOoe HaNpsKEHHE.
Boastmerp. JTaboparopnast
pabora "U3mepenue u
peryinupoBaHue HanmpspKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

44

ConpoTusieHne MPOBOJHMKA.
VY enpHO€E CONMPOTUBIIEHUE
BEIIIECTBA

JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
COTPOTHUBIIEHUS TPOBOJAHUKA OT
€ro JUTMHBI, TUI0NIa I
MOTIEPEYHOr0 CEUEHUs U
Marepuaia"

https://m.edsoo.ru/ESU0SPC4G

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTDH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q80Q




46

47

48

49

HanpspkeHud. 3akodH Oma jyuist
ydacTka 1enu

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHDKCHHs Ha
pe3ucrope"

ITocnenoBarenbHOE U
mapaujiCJibHOC COCANHCHUA
IMIPOBOAHHUKOB

JlaGopaTtopHnast pabora
"[IpoBepka mpaBuiia CIOKEHUS
HaIpPsHKECHUN TIPU
MIOCJIEI0BATEIBHOM COEINHEHUN
JIBYX pe€3UCTOpOB"

JlaGopaTtopHast pabota
"ITpoBepka npaBuiIa AJIs1 CHIIBI
TOKa MU NapajyieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJi pa3IuyHOro
COEIMHEHUS IPOBOTHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

PabGora 1 momHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHas pabota
"Onpenenenue paboThl U
MOITHOCTH AJIEKTPHUYECKOTO

https://m.edsoo.ru/VR92VE8JHA




53

TOKA"

DJNIEKTPUUYECKHE LIETTH U
OTPEOUTEITH AIEKTPUIECKON
sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/1L3KZ2XIL.M

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIENUCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

59

VYpok-uccnenosanue "U3yuenue
OJIEH TIOCTOAHHBIX MAarHuTOB"

MaruutHoe nosie. MarautHoe
noJjie 3eMJIN ¥ €ro 3HaUCHUE IS 1
JKA3HU Ha 3emiie

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexkTpudeckue 3apsabl.
3apspKEeHHbIE TeNna U UX
B3aumoencTBusl. [locTostHHbIN
AIIEKTpUYECKUH TOK"

Konrponbnas pabora no reme
"DnexkTpuueckue 3apsabl.

3apsKEHHBIE TeNla U UX

B3aumoaencTsus. IlocrosaHubIN 1
JEeKTpUYeCcKuit Tok" /

Bcepoccuiickas npoBepoyHas

pabota

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TloCcTosTHHBIM
AJIEKTPUIECKUN TOK" /
Bcepoccuiickast mpoBepoyHas

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U




60

pabora

OmneiT OpcTena. MaruutHoe
I10JI€ JIEKTPUUECKOr0 TOKa
MarsuTHoe nosie KaTyIIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHue 31eKTPOMarHiuTOB
B TexHuKe. JlaboparopHas
pabota "H3ydyenue neiicTBus
MarHuTHOTO TI0JISI Ha MPOBOTHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

63

64

65

DNeKTpOABUTaTEb IIOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIeKTpoJBUTaTeNeil B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabota "KoHcTpynpoBanue u
U3y4eHue paboThl
aJeKTpoBHUrarTess'

Onbitel @apazes. 3akoH
ANEKTPOMArHUTHON MHIAYKIUH.
IIpaBuno Jlenna

OnekrporeHeparop. CriocoObl
MIOJIYYEHUS IIEKTPUIECKOU
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIrUU

IToaroroBka Kk KOHTPOJIBHOMN

paboTte mo Teme
"DIeKTpUUECKHEe U MAarHUTHbBIE

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B




66

sBieHus"

KonTtponbHas pabora o Teme
"DeKTpUUYECKUE U MATHUTHBIE 1
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TerioBeie 1
saBieHus"

https://m.edsoo.ru/4B8GKYQ1X

68

OBIIEE KOJIMYECTBO YACOB I10

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie 1
saBieHus"

68

I[TPOT'PAMME

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHndeckoe JBHKCHUC.
MaTCpI/IaJ'ILHaH TOYKa

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
HU3YYEeHUS

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88§VCD

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOI0 JIBUKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMOJIMHENHOE
JBUKEHHE

HepaBHOMepHOE NpAMOIUHENHOE
neuxkenue. Cpenssisa u
MI'HOBEHHAsl CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JTBM)KCHUSI.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnas pabota
"Onpenenenne yCKOpEHUs Tena
TIPH PAaBHOYCKOPEHHOM
JAOBHUXKXCHHUU I10 HaKJIOHHOHU
MJIOCKOCTH"

https://m.edsoo.ru/1 KKINJFO8

CBo0Ooguoe nmagenne teir. OIbIT
I'anmunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE BMXKEHUE 110
okpyxHocTu. [lepuon u yactora

Hprorona. Cuna ynpyroctu. Cuia

9 . https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JInHeliHas U yriaoBas
CKOpOCTHU

EHTPOCTPEMUTEIHHOE

10 Herrrpoctp https://m.edsoo.ru/OSLEGWEZY
yCKOpEeHue
[Iepseiii 3axk0oH Hprorona. Bextop

11 https://m.edsoo.ru/TADTURL3K
CHJIBI
Bropoii 3akon HeroTona.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHOelicTBYIOIIASA cHila
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/XPFYG64RM
Cynepno3uuust cui
Pemenue 3aga4u Ha npUMEHEHUE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.rut/BHBXXRIJQ
Pemenue 3amgau no reme «Cuna

16 A https://m.edsoo.ru/HML1AMNI12
YIPYTOCTH
JlaGopaTtopHast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
PYKUHBDY

18 Cwta TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenne 3amgau no reme «Cuia

19 A https://m.edsoo.ru/PTIDH2DCI9T
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 huinenTa https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEHUS"
Penrenue 3amad mo teMe "3aKOHEI

21 https://m.edsoo.ru/VT3T38KBU




22

TpeHus"

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOTHOTO TaICHHUS

https://m.edsoo.ru/MEETXGF6Q

23

Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
nenTpa (CosiHeyHas cucremMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

28

Pemenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBas KocMuyeckas CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepHaHBHOﬁ

TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TEIIA C©
3aKpETIEHHON OChIO BPALLECHUS.
MowmeHT cunsl. LeHTp TsKECTH

PaBHOBecue MaTepHaHBHOﬁ

TOYKH. AOGCOTIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS.
MowmenT cuisbl. LieHTp Tsbxectn

Pemenue 3anau no teme
"MomeHT cuisbl. LlenTp TsxecTn"

https://m.eds00.ru/VO2GV8YAT

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHuueckoe
nBxenne. Bzaumonencraue tea"

https://m.edsoo.ru/8D7SUVXS]J




30

31

32

KoHnTponbHas pabota 1o Teme
"MexaHN4YeCcKOe ABUKEHIE.
B3aumopetictBue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHUsI UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aWMO/ICHICTBUE

Pemenue 3amau no teMe "3akoH
COXpaHEHHUs UMIyibca'

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD?2

https://m.edsoo.ru/LQO6EH8F9

33

34

35

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
Mexanuueckas paboTa u
MOIIIHOCTb

Pabora cuibl TsKECTH, CUITBI
YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

36

JlaGopaTtopHast pabota
«Omnpenenenue padbOTHI CHITBI
TPEHHUs IIPU PABHOMEPHOM
JBUKEHHUH TeJa Mo
TOPU30HTAILHOM MOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

38

39

CBs13b SHEpruu U paboThI.
[ToreHmanpHas SHEPrust

Kunernueckas sneprust. Teopema
0 KMHETUYECKON SHEPTHUH

3akoH COXPAaHCHUS SHCPIUn B
MCXaHUKE

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnas pabota
«M3y4eHune 3aKk0Ha COXpaHCHHUSI

https://m.edsoo.ru/0TVKEKIXB
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OHCPIumn»

Konebarensnoe JABHKCHHUE U €T'O
XapaKTEPUCTUKHU

https://m.edsoo.ru/3EQ3BHBZ3

42

43

44

45

3aryxaromue KoieoaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

Marematuueckuil 1 NpyKUHHBINA
MasiTHUKU

YPOK—I/ICCHCHOBaHI/IC
«3aBUCUMOCTh nepuoaa
KOJIEOAHHH OT KECTKOCTH
MNPY>XUHBI 1 MACChI I'py3a»

[IpeBpamienue 3HEprum npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHast pabota
«OmpeneneHue 4acToThl U
nepuo/ia KojiebaHui MPyKUHHOTO
MassTHHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopHas paboTa
«ITpoBepka HE3aBUCUMOCTH
nepuo/ia KoaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/6YGEHWSESDT

48

Mexannyeckue BoJHEL. CBOiCcTBa
MEXaHWYECKUX BOJIH.
[IponosibHBIE ¥ TONIEPEYHBIE
BOJIHEI

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpok-koHpepeHuus

https://m.edsoo.ru/6PNOHXSJA
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"MexaHH4YeCKHE BOJIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHEI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnenoBanue
"HaOaromeHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

https://m.edsoo.ru/SRPRGGZV S8

52

53

54

55

I'pomKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk
U MHPA3BYK B PUPOJIE U
TexHuke"

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHndeckue
KoJieOaHHs U BOJHEI"

KonTponbHas pabora no teme
"3aKOHBI COXPAHEHUH.
Mexanuueckue Konebanus u
BOJIHBI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS57TM

https://m.edsoo.ru/ZVD77Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
QHCKTPOMaFHI/ITHI)Ie BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

Ypok-konpepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

https://m.edsoo.ru/7E1J2VY03




59

60

3JICKTPOMArHUTHBIX BOJIH IS
COTOBOI¥ CBA31"

VYpoxk-uccienoanue "M3yuenue

CBOMCTB SJICKTPOMAarduTHBIX BOJIH

C MIOMOUIBIO MOOHIIBHOTO
tenedona"

Pemenue 3agau Ha onpeneneHne

HaCTOThI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

61

DJeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEFX

62

63

64

65

Hcrounuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

3aKOH OTpaXeHHsI CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAKCHHUA
cBeTa

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH

https://m.edsoo.ru/R80OIT10S
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68

yTJia IPEJIOMJICHUST CBETOBOT'O
Jy4a OT yrJia MajJieHus Ha
rpaHuue "Bo31yX-cTeKio""
Ypok-koHpepeHus
"Hcnonp30BaHue IOJTHOIO
BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS
CBsI3B"

JInnzel. OnTnyeckast cuia JIMH3bI

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L.97F

69

70

71

72

[Toctpoenne nzobpaxkeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenencane HOKYCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparoriei TuH3bI"
VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npuOops!"

['ma3 kak onTuyeckas cucreMa.
3peHue

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

74

VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrioxxeHue CueKkTpaabHbIX
uBeToB. Jlucnepcus cBera

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas pabota "OnbITHI
0 Pa3JI0KEHHIO OEJIOTro CBETa B

https://m.edsoo.ru/ESISL6TCH




CIIEKTpP U BOCTIPHSTHIO IIBETA
MPEIMETOB MPHU MX HAOIIOICHUN
yepes IIBETOBbIC (PMIBTPHI"

VYpoxk-npaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHius u qudpaxuus”
Omneitel Pesepdopma u

77 pdopa https://m.edsoo.ru/P922QVFIV
MJIaHETapHAask MOJICIb aTOMa
ITocTymarer bopa. Moaenb atoma

78 TYITATEL BOPa. WIOASIE aToM https://m.eds00.r/OBJPHEOG?2
bopa
Hcnyckanue u IOTJIONICHHE CBETa

79 atoMoM. KBaHThbl. JInHEeHyaTwIe https://m.edsoo.ru/M9LRTHPCO
CIIEKTPhI
VYpoxk-npaktukym "HaGmronenue

80 " https://m.edsoo.ru/7INCLNW296
CIIEKTPOB UCITYCKAaHUS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxnonnas moznens
PapgmoaxkTuBHEIE IIpeBpaIeHNS.

83 a peppait https://m.edsoo.ru/RA796TPSP
H30Tonbl
Pemenue 3agayd mo treme:

84 | " https://m.edsoo.ru/ WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 [lepuoxa nonypacnana https://m.edsoo.ru/WZDJCOES7
VYpok-koHpepeHus

86 "PagnoakTHUBHBIE U3TYyYEHUS B https://m.edsoo.ru/X1J4002C4
NpUpOAE, MEAUIIMHE, TEXHUKE"
SInepHbIe peakIny. 3aKOHBI

87 Aep peak https://m.edsoo.ru/YOQ2XMKO0

COXpaHEHHS 3apsIIOBOTO U
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MacCOBOI'O YHUCEII

OHeprus CBA3U aTOMHBIX SIJIEP.
CBs13b MaccChl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

&9

90

91

92

93

Pemenue 3agau no reme

"SI nepubie peakun"

Peakuuu cunTe3a 1 1eneHUs
anep. cTouHuKY SHEprUn
ConHua u 3B€31
Ypok-koHpepennus "Anepuas
sHepreTHka. JleicTBus
paZvOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIE OpraHu3Mbl"

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DNEeKTpPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBEIE siB1eHUS"

KonTponbHas pabora no teme
"DNEeKTpPOMaruuTHOE MOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI.
KsanrtoBsble siBieHns"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHue, 0600IICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a1a4 10 TEME
"TerutoBble npouecch”

https://m.edsoo.ru/MMINLZOSQ
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97

98

99

[ToBTOpEeHME, 060OIICHHE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a1a4 10 TEME

"KII/] TermoBbIX aBurarenei"

[ToBTOpEHME, 000OIICHHE.
Perienne pacyeTHBIX U
Ka4eCTBEHHBIX 3a/a4 I10 TEME
"KII/] anextpoycTtaHoBOK"

[ToBTOpEHHE, 000OIICHHE.
JlaboparopHbie pabOTHI 110 KypCy
"CBeToBBI€E sIBJICHUS"
[ToBTopenue, 0600menne. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600menne. Pabora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

102

[ToBTOpenue, 0606menne. Pabora
¢ Tekctamu 110 Teme "CBeTOBEIE
sBiieHUA"

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 1o TeMe "KBantoast
u sijepHas puznka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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https://m.edso0o0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NU8







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/II-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PuU3MUYECKUe SIBJIECHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYTUPOBKY 3aKOHa M 3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNTPUIAMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABISAThH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3NYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yiabTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIe
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aNMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOIO MCCIIEIOBaHUS, COOMpPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPUHIMIBI  JACHCTBHS TPUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN W

HeoOXoauMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWHQPOPMALMIO O TMPUMEpax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIUIO, KOTOPAsi SIBIISCTCS TPOTHBOPSUMBONU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPpOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIIEHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUM, TPU HTOM
IrPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUHHBIN amnmapaTr Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHﬁ, aICKBATHO OIICHHMBATH
COOCTBEHHEIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinyaTthb SABJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YKCiIe (PU3NUECKHE SIBICHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCUMOCTEH

(UBHUYECKUX BEIUYUH

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MNOMOIIbK | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX Ui pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJydeHHOE 3HaueHue (u3nyeckod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAIKA

MPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNOKeHUsl, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IIPSAMBIE WM3MEPEHUs C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMIPSIMBIX HW3MEpPEHUI:
IUIAHUPOBaTh MCCJIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBMCUMOCTH B BHJE TaOJMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBIATh CXEMBbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTI0 UCTOIb30BaHUS (PU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3NIECKOTO COJIEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUEecKoro cojaepKaHHsl, CIIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusi HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMANMIO M3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIMN amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JCATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pa3jinydaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)1/131/1'—1601(06 SIBJICHUC

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHMCiIe (U3NUYECKUE SBICHUS B NMPHUPOJE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3MYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPakTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UIECKUX BEITUYUH, HAXOAUTHh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3y4YEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHE SIBICHUS W TPOIIECCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHUM), UCIONB3Yys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOJAUTh PACUYEThl M OLIGHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHU A (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE MCCIIEA0BAHUS, BBLAEIATH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BbIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUIO (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOAMUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIHUYHUH C
WCIIOJIb30BAHUEM TPSIMBIX WU3MEpPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBATH pPeE3yJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOTI'O sAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3YA
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomiei JTMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KHU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTUYCCKOTO ITOBCACHUA B oxpyxca}omeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK HHPOPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTosTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWN W JOTOJTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOTHEHWH YYE€OHBIX 3a/laHUil  HAy4dHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIH MOHATUHHBIN anmapaT U3y4aeMoro paszeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHpPEeNsITh 00513aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JCATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIL  TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

1.1

O®u3uka — Hayka O Tmpupojae. SIBIEHUS TNPUPOIBL.
®dusnyeckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBECTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuuHbl. M3Mepenune  usmueckux
BenuunH.  ®usmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABWIKCHHUE THIIOTESI,
OKCIICPUMCHT II0 THPOBEPKE THUIIOTE3, 00BsICHEHHE

HaOJII0OaeMOTO SBJICHUS
Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIeTIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3smMepoB MalbIX Tel.
N3mepenue temrnepaTypsl pyU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEILIECTBA

CTpOGHI/Ie BCIIECTBA: AaTOMblI MW  MOJICKYJIBI, HX

2.1 pasmepbl. OmbITHI, JAOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA
JIBwkenne dyactuil BemectBa. CBS3b  CKOPOCTH
2.2 JBW)KEHUS  YacTULl C  TeMmmeparypoud. bpoyHOBCKoe
nBkeHue, nuddy3us
53 B3anmopeiicTBre YacTHI BEILIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHHUC




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KuAkocted U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
2.4 B3aumocBsI3b  MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 OCco0OEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue paboOTHI:
Onenka JuameTpa aromMa METOAOM DpsioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpIThl 110 HAONIOAEHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTS)KCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
32 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPAaBHOMEPHOM
' IBUKEHUH. Pacy€r myT 1 BpeMeHH BUKEHUS
SBnenue uHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue
33 TEJ KaK IIPUYMHA U3MEHEHMsI CKOPOCTH JBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SBnenue TAroTeHU U cuia TskecTH. Cuia TKEeCTH
' Ha Jpyrux mianerax. Bec tena. HeBecomocTh
18 Cuna tpeHusi. TpeHHE CKOJIBKEHUS W TPEHHUE MOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
310 [IpakTraeckue pabOTHI:

OnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBUYKEHUS




(wapuka B KMOKOCTH, MOJEJIU  3JEKTPHUYECKOro
aBToMOOWIE W Tak janee). OmpeseneHue cpemHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IUIOCKOCTH. OnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh PACTsDKEeHUs (edopMaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapaKTepa COIpUuKaCarOmnXcCia HOBerHOCTeﬁ

dusnueckue sSBICHUSA B IIprupoAac: MPUMEPLI ABMIXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHMBOW IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo Tena. CrocoObl yYMEHBLICHUS U

+ YBEJIMYEHUS 1aBICHUS
49 JlaBneHue raza. 3aBUCUMOCTbH JaBJIEHHs Taza oT 00bEMa,
' TEeMIEPATYpPbI
43 [lepenaya naBneHust TBEPABIMHU TeJlaMH, KUJAKOCTAMU U
' razamu. 3akoH [lackans. [IlHeBMaTHUeCKHE MAaLTUHBI
3aBUCUMOCTh  JIaBJCHUS KUJKOCTU OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagoke. CooOIaroImecs CoCyIbl.
I'mapaBnuueckre MeXaHU3MBI
Atmocdepa 3eman u atmochepHoe naBienue. [puannst
45 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHS OT
BBICOTBI HaJl ypOBHEM MODSI
46 Wzmepenue armocdepHoro nasieHus. I[lpubopsr s
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBre KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxornaBanue
4.9 [IpakTuueckue paboOTHI:




4.10

4.11

UccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
0o0béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOTrPY>KEHHOM B JKUJKOCTh YAaCTHU TEJAa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeoMerpa R0
KOHCTPYMpPOBAaHHE  JIOAKM WM  OmpeaeseHue  eé

Irpy30I104bEMHOCTH

dusnueckue SAIBJICHUS B npupoae: BJIMSIHUC
aTMOC(bepHOFO JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHUC

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
- [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CKOCTh. [IpaBuio paBHOBecus ppluara
5.4 [IpumeHnenue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe  mpaBuino»  MexaHuku.  Kosddumment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. ITpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
53 [TonHnass mMexanuveckass >Heprusi. 3aKOH HM3MEHEHUSA U
. COXpaHEHHUS MEXaHUYECKON IHEPTUn
59 [IpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrUun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BemlecTBa. Macca U pa3Mmepbl
' MosIeKyl.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
IOJIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucramnuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpUun
6.4 CmauuBaHue M KallWJUISIPHbBIE SIBIICHUS
6.5 TemioBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3p TeMmmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
. SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
63 Bunel temonepenadyn: TENJIONPOBOJHOCTh, KOHBEKLUS,
. W3IIy4eHUe




KoanuectBO  TEMIOTEHL VYnenbHass  TEIIOEMKOCTH

6.9
BELIECTBA
TemiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa niaBJICHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble ABUTATENN U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETUIOBBIX
6.16
rporieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAJUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACITUPECHHS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B Oa/UIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnorespl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmronenvne n3aMeHeHnsl BHYTpEHHEH HEPruu Teja B
pe3ynbTaTe Terionepeaadu U paboThl BHEITHUX CHII.

HccnenoBanue SIBJIICHUS TETI000MEHa pu




CMEIIMBAHUH XOJOJHOW U rOpPSYEN BOJBI.

OnpeneneHne KOIUYECTBA TEIIOTHI, IOJIYYEHHOIO
BOJIOM IpU TEImI0OOMEHEe ¢ HarpeTbiM MEeTaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SABICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupojie, uznydenue CollHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JIEeKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. [IpyHIMI cyneprno3uuuy JIEKTPUYECKUX IOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anektpuueckuii 3apsa. Ctpoenue aroma. [IpoBoHUKY U
TIMAIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3JEKTPUUYECKOTO TOKA. VICTOUHHMKHN MOCTOSIHHOTO TOKA




HenicTBus 3JIEKTPUYECKOTO TOKA (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTAX U razax
. Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon Oma 11 yyacTKa Lenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYeCKUe LEnu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KOpoTKOE 3aMbIKaHUe
[TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mosne. MarHutHOoe ToNe 3eMiiM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
. 3JEKTPOJIBUTaTENe B TEXHUYECKUX YCTpPOMCTBaX MU Ha
TpaHCTIOpTe
Onbitel  @apaznes.  SIBneHue  AIEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasuno Jlenma
DIEeKTpOTreHeparTop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCTaHIIMM ~ Ha
BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMNBITH 110 HAOJIOACHHIO AJICKTPHU3AIAN TE MHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue AEUCTBHSA DJIEKTPUYECKOrO IO  Ha
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSKEHUS
Ha pe3UCTOope.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TJIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HAINPSHKEHUH  TPHU
MOCTIEZIOBATEIbHOM ~ COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexaenenne  pabOThI
JNEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BbIIENIIEMOM Ha pe3ucTtope. McciaenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpPsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUS TOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveawHeHMHM ©  pazneneHun. VccnemoBaHue
JIEHCTBUSI JIEKTPHUYECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnbITEI,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHIIBI
B3aMMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs TOoKa B Karymke. M3ydyenue

)ICfICTBI/IfI MAaroHMTHOIrO Io0Jisi Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KIIJ
AJEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO SABJICHUSA BHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC U3MEHEHHMI 3Ha4YeHUS U HaIlrpaBJICHUA

HMHAYKIUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  >KHUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiiu, Apeld MooCcoB,
pOJIb MArHUTHOTO TIOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHUUeCKue YCTPOWCTBA: 3JIEKTPOCKOIN, aMIIepMETp,
BOJIETMETp, PEOCTAT, CYETUMK DJICKTPHUSCKON SHEPTHUH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEOXPAHUTEIH, DJICKTPOMArHUT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUYECKUE SABJIEHUA
g1 Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBnomepnoe MPSIMOJIMHENHOE JBUKECHHUE.
8.4 CpenHass W MIHOBEHHass  CKOpPOCTb  Tella  IIpHU
8 HEPaBHOMEPHOM JIB>KEHUH
g5 YckopeHnue. PaBHOyCKOpEeHHOE MIPSAAMOJIMHEMHOE
' JIBUJKEHUE
8.6 CBobOoanoe nagenue. OneiThl [anunes
PaBHOMEpHOE nBHMKEHHE 1O OKpy:XkHOCTH. [lepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBerit 3akon HetoToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uIIUU CUIT
8.12 Cuna ynipyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cCWJa TPEHUS CKOJbKEHHs, CHJa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHne cBOOOTHOTO MaICHUS
815 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku
%16 PaBHOBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIVIEHHON OCBIO
' BpaueHus. MomeHT cuibl. LleHTp TsbxecTn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeakTuBHOE ABMKEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTb
899 PabGora cun Tsaxectu, ympyroctd, TpeHusa. CBas3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHeprusi Tena, MOJHATOrO  Haj
' MOBEPXHOCTHIO 3eMJTH
8.24 [ToTeHumanpHas YHEPTUS CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn
[TpakTiueckue paboThI:
Ompenenenne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHyue yCKOpEHHUsl Tenna MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HaYaJIbHON CKOPOCTH.

IIpoBepka rumoTesspl: €cClIM NpPU PABHOYCKOPEHHOM




8.28

8.29

JIBIKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMalbHOro namieHusi. OmnpeneneHue
Kod(¢uimeHTa TpeHus CKoubkeHus. OnpenerneHue
xEcTkocTH TpYKuHBL OmnpeneracHne padOThI  CHIIBI
TPEHUST TPU PABHOMEPHOM JIBKCHHU Tela II0
TOPU30HTANBHON MOBepxHOCTU. Omnpenenenue padbOTHI
CHUJIBI  yOpyrocTh  Ipud  HOABEME  Ipy3a  C
UCTIOJI30BAHUEM  HETMOJBIKHOTO W TOJBUKHOTO

0JIOKOB

@u3nYeCcKue [BJICHUSA B MPUPOJE: TPUIUBBI U OTJIUBBI,
JIBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU S, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUH: TIeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BojHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHn4ecKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTE 1 BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepuUoAa  KoJjeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl M TEepuUoAa  KoJjeOaHWi

IIPY’KUHHOI'O MAasITHUKA




UccnenoBanme 3aBUCHMOCTH Tepuoaa  KoJeOaHWi
IIOABCIICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
WccnenoBanue 3aBHCHMOCTH  Tepuoja  KoJeOaHWi
MPY>KHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
IOABCHICHHOI'O K HHUTH, OT MAacCChl rpy3a " )I(éCTKOCTI/I

npyXuHbL. M3Mepenue yckopeHusi CBOOOIHOTO MaJIeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
99 TexHUYecKne yCTPOMCTBA: 3XOJOT, WCIOJIb30BAaHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHoe IIO0JIC. :‘)J'ICKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBEBIE CBOMICTBA CBETA
10 [TpakTyeckue paboTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHWTHBIX BOJH C
MOMOIIBI0 MOOMIJIBHOTO Tenle(oHa
dusnueckue SBIEHUS B MpHpOJE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIbTPapuOIETOBOIO U
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue yCTpONCTBA:! UCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHuku cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
1 113 Otpaxkenue csera. [Inmockoe 3epkano. 3aKoH OTpaykeHUs
' CBETa
114 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETA.
' ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E




Onrtuyeckast cuctema QoToanmapara, MHKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onruuyeckas cucreMa. bnM3opykocTs u
' JAIIbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criektp. OnbiTel HploTOHA.
' CrnoxxeHue CeKTpalIbHBIX I[BETOB. J{ucnepcus cBeta
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPa)KeHHUS
CBETOBOTO JIy4a OT yTIJIa MaJICHHUS.
W3ydeHne xapakTepuCTUK M300paKeHUs MpeaIMeTa B
IJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCUMOCTH yIyia MPEIOMIICHUS
CBETOBOTO Jiydya OT yrIjla MaJeHUus Ha TPAHUIE «BO3IYyX —
11.9 CTEKJION.
[Toryuenne n300pakeHU ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Ornpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAOIIEH JINH3HI.
OMBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETa B CIEKTP.
OnbIThl IO BOCHIPHUATHIO I[BETA IPEIMETOB IMPU HUX
HaOJIIOJICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
duznueckue ABJICHUS B mpupoxe: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BEeTa TEN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
_r TexHuueckue yCTpOICTBA: OYKH, MEPUCKOIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mianerapHas MOJENb aToMma.
' Mogens aroma bopa
Hcnyckanve W morionieHue cBera atoMoM. KBaHTEHI.
12 12.2
JIuneityaTpie CIEKTPbI
12.3 PamnoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHus
104 Ctpoenue aromMHoro siapa. HykioHHas  Mojenb

aToMHOTO siapa. M30Tomnbl




PannoaktuBHbie npeBpamieHus. llepuon momypacmaaa

12.5
aTOMHBIX S7Ep
106 SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U
' MacCOBOI'0 YHCET
12.7 DHeprusi CBA3U aTOMHBIX siep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' ConHia u 3BE37
129 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune pabOTHI:
HaGnroneHue CIUIOIIHBIX M JIMHEHYAThIX CIHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: W3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue painoakTUBHOro hpoHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
paZioaKTUBHBII ¢oH, KOCMHYECKHE Ty4H,
12.11 PagMOAKTUBHOE U3JIyYCHHE IPUPOJHBIX MUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIYYEHUHM HaA OpPraHu3M
4eJI0BeKa
1213 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue pomu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
(bu3nyecKux 3HaAHUH W UX POJM B LIEJOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHSATHMHOIO amnmapara M CHUMBOJHUYECKOTO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUS,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
cOOJIOICHHsT TPaBIJI OE30MAaCHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKHUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HauEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAJIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAC TaOIUI U
rpauKOB, YYUTHIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeW M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sjipa) U YMEHHE MPUMEHITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhcllie M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI W (OpMyJbl, CBA3BIBAIOIINME (PU3UUYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOILINE JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOiIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3HayeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHne XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKHE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHudn ¢ OBITOBBIMH ~ TNPUOOpaMHU U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bU3M4ecKoro cojepKaHus, CIPaBOUHbIE MaTepUalbl, PECYpPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHUKOB




HHEPEYEHb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE ABJIEHUA
1 Mexannueckoe pABumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
. OTHOCUTENBHOCTD JIBHXKEHHS
PaBHOMepHOe 1 HepaBHOMepHOe ABMxkeHue. Cpenusas ckopoctb. Dopmyna
1.2 JUIS BBIYMCIICHUS CPEAHEH CKOpocTu: v = S/t
PaBHOMEpHOE NpSAMONMHENHOE BH)KEHHE. 3aBUCUMOCTb KOOpPJAWHATHI Tela
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 xX(r)=x,+vt
I'padvku 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
NepeMenieHus, MyTH, KOOPAMHAThl NPU PABHOMEPHOM MPSAMOIUHEHHOM
JBI>KEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSMOJIMHEIHOTO IBM>KEHMUSI:
2
Self) =vg, =i+ = ;
2
@opMynbl Uil TPOEKIMHU MEPEMEIIECHUs], POEKIIMH CKOPOCTH U TPOEKIIUU
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 -Sx(f)=90x'f+“x'5-
U_\'('f) =Upx T4, Z,
a, () =canst,
Ulrl - l"}l:r: zza:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHW MJisi MPOEKIIMH YCKOPEHHs, MPOCKIIUU
CKOPOCTH, MPOEKIMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KECHUH
CBobognoe manenue. Gopmyibl, ONMUCHIBaIOIIME CBOOOJIHOE MaJieHUE Tela
1.5 M0 BEPTHKAIN (BUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLUUU YCKOPEHWS,




1.6

1.7

1.8
1.9

1.10

IMPOCKIMKU CKOPOCTU M KOOpAWHATHI IIPpHU CBO6OI[HOM nmaacHuu TeEja I10

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

®opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
o=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOI'O

ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHUS! YCKOPEHUS:

®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:

'\.": —
T

Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m
V

Cuina — BexktopHas ¢puzudeckas BenudnHa. CI0KeHUe CUl
SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOpa CHJIBI,

JIEHCTBYIOLLEH HA TEJIO

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fru=-Fiy

1.12

TpeHHe IMOKOsI U TPCHUC CKOJIbXKCHUA. CDOpMYJIa AJI1 BBIYUCIICHUA MOIYJIA




1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my -1,
F=G.—L1_2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
®opMyia Juisi BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3M MOBEPXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u nneperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
p=mi

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUs UMITYJIbCa IS 3AMKHYTOM CUCTEMBI TEIl:
p=nyUy +n, Ly =const
PeaxkTtnBHOE ABMKEHIE

Mexanunyeckas padota. @opmMyra sl BEIYUCICHHS paOOThI CHJIBI:

A=Fscosc

Mexanndeckass MOIIHOCTb:

nv=24
I

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIHUs. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUH:




IJE)E
By

TeopeMa 0 kuHeTHUeCKOU dHeprun. Popmyra s BHIYMCICHUS

IIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dSHEeprus:

E=E;+E p
119 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmysia s 3aK0Ha
COXpaHEHUs MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cunbl: M - Fl.
VYcimoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBINA 0;10ku. KI1JI mpocThIX MeXxaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHne TBEPAOTO TENA.
dopmyiia 171 BBIYACICHUS JaBJICHUS TBEPIOTO TeJa:
F
pP= h
101 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMya 17151 BEIYMCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
P=pgh+Py,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
123 3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BBITAJKUBAIONIEH CHUJIBI,

JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM T'as3:




1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUs TCJia. HHaBaHI/Ie CyﬂOB nu B03I[yXOH.HaBaHI/Ie

Mexanuueckue KojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M NPYKUHHBIA MasATHUKH. [IpeBpailieHre SHEpruud mnpu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4YeCcKHUe BOJIHBL. HpO,Z[OJ'IBHBIC " IIOIICPCUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

A=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa)keHHe 3BYKOBOI BOJIHBI HA TPaHULIE

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
MPY>XKUHBL, K03((UIIMEHTA TPEHUS CKOJIBKEHUs; paOOThI CUIIbI TPEHUS, CUIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTHU JIBIXKEHHS OpyCKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBHKEHUU MO HAKJIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojieOaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl U IepHoia
KoneOaHui MpPYXKMHHOTO MAasTHUKA; MOMEHTA CHIIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU TNOABEME Tpy3a C TOMOIIbIO
HEMOJBI)KHOTO 0JioKa; pabOThl CHJIBI YHPYrocTH NpU MOABEME TIpy3a ¢
IMOMOIIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpy:KEHHON
YacTU Tejla U OT IJIOTHOCTH KHMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHUS CKOJIBXEHHUS OT CHJIbI HOPMAJIBHOTO
JaBJI€HUS M OT poJa TOBEPXHOCTH; CHJIBI YIPYroCcTH, BO3HUKAIOIIEH B
NpYyXHHE, OT CTENeHH AedopMany NpyKUHBI; YCKOpeHHs Opycka OT yria
HaKJIOHA HaNpaBJSIIONICH; mepuoga (YacTOThl) KoJieOaHWUW HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Meproja KoieOaHUN MPYKUHHOTO MAasTHUKA OT
Macchbl rpy3a M JKECTKOCTH TPYKUHBI, HCCIEAOBAHME HE3aBUCUMOCTH

nepuosia KoyieOaHWH HUTSHOTO MasTHHKAa OT Macchl rpys3a. llposepka




YCJIOBHUA paBHOBECHA pblyara

Qusuueckue seneHus 6 npupode. TPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSMM B JKMBOW M HEXHUBOM IPUPOAE, NCUCTBUE CUJIBI TPEHUS B

IpupoaAc M TEXHHUKE, MNPUIMBBI U OTIHBbI, IBHUXKXCHHUEC ILIAHCT ComHeuHon

1.30 CUCTEMBI, PEAaKTUBHOE JBUXCHUE O>XUBBIX OPraHU3MOB, pblYard B TeEJE
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBJIECHUS Ha )KUBOI OpraHusM, IJjIaBaHue
pBIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaAMH, 3XO
Texnuueckue ycmpoucmea. CIUJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, AMHAMOMETD, INOALIUIIHUKH, PAKEThl, pblYar, NOIBMKHBIM H

131 HENOJIBWKHBIA 0JIOKH, HAKJIOHHAS! IJIOCKOCTh, MPOCThIE MEXAHU3MBbI B OBITY,

' cooOuiaronmecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMETp, IXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE SABJIEHW A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS

2.1 BeuiecTBa. Mojenu TBEPAOro, JKUAKOTO U Tra3000pa3HOrO COCTOSTHUM
BenlecTBa. Kpucraminyeckue u amopdHsie Tena

55 JlBmkeHne dactul BemecTBa. CBfA3b CKOPOCTH JBMXKEHMSI YacTHIl C

. TeMmeparypoil. bpoyHoBckoe aBmxenue, iuppy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TemuoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGora u Teruionepenada Kak CriocoObl M3MEHEHHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunsl Tenionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4EHUE
Harpeanne u oxnaxaenue Tten. KoaudectBo TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHMS PHEPIUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOTO
2.9 OayaHca:

O +0,+..=0




2.10

HUcnapenue u xonaeHcauus. M3MeHeHue BHYTPEHHEN SHEPrUU B MPOLIECCE
WCIapeHuss W KOoHJAeHcauuu. KumeHue KUAKOCTU. YenpHas TeIoTa

napooOpazoBanust: L = Q/m

2.11

Bnaxnoctn BO3ayXa

2.12

2.13

[InaBnenne u xKpucraumzanus. l3MeHeHue BHYTpEHHEH OHHEPruM mpu

IUIAaBJICHUU U KpUCTAJIJIM3allhU. YV nenpHas TEII0Ta MIaBJICHHS:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

ToImMBa: ¢ = Q/m

2.14

[Tpunnume! paboTe! TermoBeix Asuratenei. KIT/ remmoBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yaenbHOM  TEIUIOEMKOCTHM  METAJUIMYECKOTO  IIWIIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOM KOMHATHOM TeMIIEpaTyphl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTrbli LWINHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATrPEThIM LWIMHAPOM, I1OCJIE OIyCKaHUs
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa;
YOEIBHOM  TEIJIOTHl  IUIaBIeHMs Jbaa. McecnenoBanue  M3MEHEHMS
TEMIIEpPaTyphbl BOABI NPU Pa3IMUHBIX YCIOBUSX; SBJIEHUS TEIIOOOMEHa MpHU

CMEIIMBaHUH XOJOIHOHN U ropﬁqeﬁ BOJBI; IIpo1ieCcCa UCIIApCHUA

2.16

2.17

Qusuueckue A6NeHUs 6 npupode:  TOBEPXHOCTHOE HATSDKEHHE U
KaNMWUISIpHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3ITyYCHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,

TyMaHa, HHEA, CHETa

Texnuueckue  ycmpoticmea:  KaWULIPbl, TNPUMEPBl  HCIOJb30BaHUSA
KPHUCTAJUIOB, >KUJKOCTHBIA TEPMOMETpP, MAATYHUK TEMIIEpaTypbl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPHI, IICHXPOMETp, MapoBas TypOHHA,

JIBUTATEIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKUX 3apsioB




3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
34 Onextpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. ITpunumn
CYIIEPIO3UIINH IEKTPUUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUUYECKOrO MOJsS Ha
aleKTpUUecKue 3apsbl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuid TOK. JlecTBUs 3iekTpuueckoro Toka. Cuia
Toka. Hanpsixenue.
3.6 I=q/t,U=AN4
DIEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIIbHOE IIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R = pl/S
18 3akoH OMa i yyacTka anekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE MPOBOAHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOIHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=1+I; rR=5,
2 2 -
CwMmeriaHnHbIe COETMHEHUS TIPOBOTHUKOB
3.10 PaboTa 1 MmomHOCTE A5ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenmna:
3.11 0= 12 R-t
3.1 OneiT DOpcrena. MarHuTHOE Mosie IPSIMOTO NMPOBOJHHMKA C TOKOM. JIMHMM
MarHuTHON UHAYKIIMHU
313 MarsnuTHOe o€ IOCTOSIHHOTO MAarHuTta. B3aumonaencTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JIecTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM




3.15 OnbiTel Papazes. SABiaeHUE 2JIEKTpOMarHuTHOM HHAyKIuK. [TpaBuio Jlenua

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA; MOIIHOCTH

ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3.16 3aBUCHMOCTH COIIPDOTUBJIIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOIIAJU €ro

MOTNEPEYHOI0 CEYECHHUS U YJEIbHOTO CONPOTUBIICHUS.

[IpoBepka  mpaBwia A DJIEKTPUUYECKOTO HalpsOKEHUsT  [pU

MOCNIEOBATEIbHOM COEAMHEHUU IPOBOJHUKOB; TMpaBHIIA JUIS  CHIIBI

ANEKTPUYECKOT0 TOKa MpPU MAPAICIIBHOM COEIUHEHUH IPOBOJAHHUKOB

(pe3uCTOpHI U JIAMITOYKA)

DQusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,
3.17 ANEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMiid, Jpeid

IMOJIFOCOB, POJIb MArHUTHOT'O IMOJIA AJIA )KU3HHU Ha 3€M.He, IOJIAPHOC CUAHUC

Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEOCTar,
CUETUMK JJIEKTPUUECKOM HSHEPruH, HIEKTPOOCBETUTENbHbIE IPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONpHOOpPbI (mpumepsr), AIEKTPUYECKUE
NPEJOXPAHUTENIH, IEKTPOMArHUT, 3JIEKTPOJBUTaTeNb IOCTOSHHOTO TOKa,

TeHEpaTOp MOCTOSHHOIO TOKA

3.19 OnexTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeiiHoe pacpocTpaHeHUe CBeTa
3.21 3akoH oTpaxxeHHs cBera. [1nockoe 3epkano
322 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 JHucnepcus cseta
304 JInnza. Xop nydeii B nuH3e. POKyCcHOE paccTOsIHUE JUMH3bI. OnTHYecKas cuia
' muH3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucreMa. Onruyeckue npruOopbl
IIpakmuyeckue pabomul

W3mepenue onTuyeckoil Ccuibl coOuparomei  JHH3B;,  (POKYCHOTO

39 paccTosiHUs coOuparoiel JTUH3bI (110 CBOWCTBY PABEHCTBA pa3MEpOB IIpeaMeTa U

M300paKeHMs, KOT/Ia TPEeaMET PaclojoXKeH B JIBOHHOM (oKyce), mokazaTens
MIPEIOMJIEHHUS CTEKJIA.

HccnenoBanne CBOMCTBA M300paKeHUs, MOJIYYEHHOTO C IOMOIIBIO




CO6I/IpaI-OI_H€I71 JIMH3bI, HU3MCHCHUS (l)OKYCHOFO pacCTosdHus JBYX CIIOXKCHHBIX
JIMH3,; 3aBUCHUMOCTH YyIJia IMPCIOMJICHUA CBCTOBOI'O Jiyda OT YyIJjia IMaaACHHUSA Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_Ia u .HYHBI, oBETa TCI,

327 OINITUYECKHUE SBJICHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texnuueckue ycmpoticmea: OYKH, MEpUCKoI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA
i1 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-uznydeHus. Peakumm anbda-u
’ Oera-pacnajga
42 OmnbiTel Pesepdopna mo paccesnuto anbga-uactuu. IlnanerapHas Monens
. aTroma
4.3 CocraB aromHoro sjpa. M3oromsl
4.4 [lepuon nmonypacnaaa aTOMHBIX siA€p
4.5 SlnepHble peakunuu. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MacCOBOIO YHCEI
Qusuueckue s61eHUA 6 Npupooe: €CTECTBEHHBIH paMOaKTUBHBIN (OH,
4.6 KOCMHYECKHE Jy4H, PaTUOaKTUBHOE H3JIy4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JieicTBUE paJIOaKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJloBeKa
47 Texnuueckue ycmpovicmea: CHEKTPOCKOI, WHAMBHUIYAIbHBIM J103UMETD,

kamepa BuibcoHa, siiepHast sHEpreTuka
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