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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON MPOTpPamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueid MporpaMMbl BOCIUTAHUS U
Konuenuuu npenopaBanust yue6Horo npeamera «Ousnkay.

CopnepxaHue mnporpaMMbl MO (U3MKE HaIpaBiIeHO Ha (popMuUpoBaHHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOIIMXCS W OPraHU3ALMI0 H3YYECHHS
¢u3MKN Ha NEATEeIbHOCTHOM OcHOBe. B mporpamme mo ¢(u3mnke y4duTHIBArOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzainuu tpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4eHHUs], a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB Ha YpOBHE
OCHOBHOT'0 001I1eT0 00pa30oBaHUAI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeneseHue yueOHOro MaTepuana
1o rojaM o0yudeHus (IO Kjaccam), MpeyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00y4aroUXCHl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl O Y4eOHOMY TIPEIMETY .

®duszurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHbI JIeKAaT B OCHOBE IIPOLIECCOB U
ABIICHUHN, W3y4yaeMbIX XHUMHUEH, OUONOrHei, acTpoHOMUEeH U (PUINYECKOM
reorpaduei, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpeloCTaBiIsieT Haumbojiee SCHble O00pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 33724 (PU3MUECKOrOo OOpa3oBaHUsA B CTPYKType OOIero
o0Opa3oBaHHsl COCTOMT B (POPMUPOBAHWUU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojaraer OBJIAJICHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

e UHTEPHPETUPOBATH  JIAHHBIE W  KCHOJB30BATh  HAy4YHbIE
JI0KA3aTeNbCTBA JJIsl OJYYEHHUSI BBIBOJIOB.

Ilenmn w3ydeHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
omnpeneneHsl B Konmenmuu mnpenogaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®eaepanuu, peau3yrOMIMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekaops 2019 r. Ne TTK4BH).

Heau uzyyenus pusnku:

NpUOOpPETCHNE HWHTEpeca W CTPEMIICHHS OOYydYalomuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIICKTYaTbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN 0 HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;
dbopMupoBaHUE MPEICTABICHUNH O PO (PU3MKK Il Pa3BUTHUS JPYTHUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpEACTaBIEHU O  BO3MOXHBIX  cdepax  Oyayuier
po¢eCCHOHAIILHON JIeSITEIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJTOTOBKA K
JanbHeHIeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTmkeHHe 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONIUX 3a4a4:

npuOOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

npuoOpeTeHNEe YMEHHUI OMHUCHIBATH W OOBSCHATh (PU3UUECKHUE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHE METOJOB pEIICHHWs] TMPOCTEUININX pacdETHBIX 3adad  C
UCIIOJIb30BAaHUEM busruecKux MOJIeTIeH, TBOPYECKHUX u
IPaKTHKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
WCIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ MH(popMalenn (HU3NIECKOTO COJECpP KAHMS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAITUH;

3HAKOMCTBO €O cpepaMu IpodecCuoHaTbLHON AEeSTENbHOCTH, CBA3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUSX (DPU3NUIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieN0), B 8
Ki1acce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeJZel0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JIEIaeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.

COILEPKAHUE OBYUEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAKOIIEero Mupa.

dusnka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenMUMHBL. M3MepeHune Qu3nyeckux BelIWYUH. DPuU3HUECKHUE
npubopsl. [lorpemHocTs n3mMeperuit. MexxayHapoaHas cUcTeMa €IMHHII.

Kakx ¢usuka u Jpyrue ecCTECTBEHHbIE HAyKd HM3y4alOT MPHUPOLY.
EcTecTBEeHHOHAYUYHBIII METOJl TMO3HAHHWA: HAOJIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHUE
HaOmromaemoro sieieHus. Onucanue GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJICTICH.

Jemoncmpayuu.

o MexaHnueckrue, TEIUIOBbIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHHUS.
o ®dusuyeckue NpubOPHl U MpoIeAypa NPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U
M (ppOBBIM MPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
o OrmpeneneHue LEHbI AEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.
o l3mepeHue paccTOSAHUN.
o H3mepenne o0bEMa )KUJIKOCTU U TBEPAOIO TENA.
o Omnpenenenne pa3MepoB MaJIbIX TEJl.
o U3MepeHne TtemiiepaTypbl MpPU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JNaTYuKa TEMIIEPATyPBbl.

o IIpoBenenue ucciaenoBaHus MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH IMOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOoJbIIe, YeM OOJbIe BHICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
teMrneparypoii. bpoyHoBckoe nBmwxkeHue, auddys3us. BzaummoneicTBrue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPJIBIX
(kpucTamndeckux) Tena. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

o Habmronenue 6poyHOBCKOTO ABUKEHHUSL.

o Habmonenue nuddysun.

o HalGmiogenue  siBneHU#,  OOBSACHSAIOIIMXCA  MPUTSIKECHUEM  WIH

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

o OrieHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJIb30BAaHUEM

dboTorpaduii).
o OmnbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHHUS ra30B.
e OmnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.
Paznen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHM JIBUKECHUS.
SBnenue wHepuu. 3aKOH WHEpUHMH. B3anMoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tes. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHHS U CHUJIa
TsokecTu. Cuita TshKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Crnoxenne
CUJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneilcTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B NpUPOJE U TEXHUKE.
Jemoncmpayuu.
o Habmonenue MexaHU4eCKOro ABMKEHHUS Tea.
o H3MepeHne CKOPOCTH NPSIMOJIMHEHHOTO JBUKECHMUSL.
o HalGmronenue siBjeHUS UHEPIIHUH.
o HalGnronenue n3MeHeHHs! CKOPOCTH TIPU B3aUMOJICHCTBUU TEN.
o CpaBHEHHE MacC 0 B3aUMOJCHCTBUIO TEJ.
o (CnoxeHue cuil, HAPaBJIEHHBIX 110 OJHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
o Ormpezenenre CKOPOCTH PAaBHOMEPHOTO JBIXKEHHS (IIapUKa B MKUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

o OrmpexeneHue cpelHEd CKOPOCTU CKOJIBKEHHsSI OpycKa WM IIapuKa II0
HaKJIOHHOM IUIOCKOCTH.

o Omnpenenenne MIOTHOCTU TBEPIOTO TEA.

o OmbITh, JEMOHCTPUPYIONINE 3aBHUCHUMOCTb pacTshKeHus (nedopmarivn)
NPY>KUHBI OT IPUIIOKEHHOM CHIIBI.



OHBITBI, ACMOHCTPUPYIOIOIUC 3aBUCHUMOCTb CHJIBI TPCHHUA CKOJBXCHUA OT
BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIINXCA HOBGpXHOCTGﬁ.

Paszpnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHUS JlaBiieHud. JlaBieHue rasa.
3aBUCHUMOCTh JaBlIeHHA raza oT oObéma, TemmepaTypsl. [lepemaua maBieHus
TBEPABIMHU TEJIAMH, JKUIAKOCTAMH M rasamu. 3akoH Ilackamd. IIHeBmaTmueckune
MalIHbl. 3aBUCUMOCTb JABJEHUSl KUJIKOCTU OT TIyOMHBbL. ['mapocraTudyeckuid
napanokc. Coob1aromuecs cocyasl. [ uapaBinueckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudMHBI CylIECTBOBaHHUS
BO3yIIHONW 00o0nouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.

3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPaTyphI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

['mppaBnuueckuii mpecc.

[IposiBieHue necTBusi aTMOCHEPHOTO JIABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BbEMA MOTpPYKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHJIBI BECY BHITECHEHHOW JKHJIKOCTH.
YcnoBue muiaBaHus TN IUIABAaHUE WIM IOTPYXKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHHUSI TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TeJIA.

Onpenenenrue  BBITAJKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
HIOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLIECH Ha TEIO
B KUJKOCTH, OT MaccChl TeJa.

OnepITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH  BBITAJKHUBAIOLIEH  CHUJIBIL,
JEeHCTBYIOIE Ha TENO B JKUJIKOCTH, OT 00bEMa NOrpyXEHHOUW B
KUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH JKHJIKOCTH.

KonctpynpoBanne apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKH U
OIIpELIEJICHUE €€ TPY30II0ABEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas paboTta. MoOIIHOCT.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [lpuMeHeHue mnpaBwia paBHOBECHS phluara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHernueckas W NOTEHUHAIBHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM SHEPTUH B APYrO. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

o [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

o Ormpenenenne pabOTHl CHUJIBI TPEHUS MPHU PABHOMEPHOM JBUKEHUU TeEJA

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
o MHccnenoBanue ycinoBuil paBHOBECHS pblyara.
o H3mepenne KII/] HakIOHHOW IUTOCKOCTH.

o H3ydeHue 3aKoHA COXPAHEHUSI MEXaHUUECKON IHEPTUH.
8 KIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPXKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUU MOJEKYJIAPHO-KHHETUYECKON TEOPHH.
CmaumnBaHNe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoNEPENAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpazoBanne u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TemoBoro aBurarerns.
TeruoBble IBUTaTENIN U 3aLIUTa OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

Jemoncmpayuu.

o Habmronenue 6pOyHOBCKOTO ABUKEHUS.

o Habmonenue nuddysun.



o Habmronenue siBIeHUI CMauyMBaHUS U KAaUJUISIPHBIX SBIICHUH.

o HalGnrogenue TemioBoro pacimmpeHus Tei.

o l3MeHeHue naBiieHMs Ta3a NMpU U3MEHEHUU 00bEMA U HArpEBaHUU WIIU

OXJIQXK/ICHHH.

o [IlIpaBuna uamepeHus: TEMIEPATYPHI.

o Bunasl rerionepenayn.

o OxuyaxkeHue npu CoBepUICHUU paOOTHI.

o HarpeBanue npu coBepiieHur padOThl BHEIITHUMU CUJIAMH.

o (CpaBHEHHE TEIUIOEMKOCTEH PA3IMYHBIX BEIIECTB.

o HalGnronenue xurnenus.

o HalGnronenue noctosiHCTBA TeMIIEpaTyphl MPHU JIaBJICHUU.

e Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

o  OmBITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO TTPUTSHKCHHUS.

o OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOW COJIM WJIM caxapa.

o OnbIThl O HAOJIOJACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

o Ormpexaenenue naBiaeHUs BO3lyXa B 0aUIOHE MINPHULIA.

e OmNbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb JABIIEHHS BO3JyXa OT €ro

00bEMa 1 HArpEeBaHUS WIH OXJIAXKICHUS.

o [IIpoBepka rumnore3sl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
o HaOmonenue wu3MeHEHUsT BHYTPEHHEW HSHEPruM Telaa B pPe3yibTaTe
TEeTIoNnepeau U padOThl BHEITHUX CHJL.

o MHccnepoBanue siBieHHs TEIJIOOOMEHA MMPU CMEIIMBAHUU XOJOJHOM H

ropsiueu BOJIBL.

o OrmpezneneHne KOJIMYECTBA  TEIUIOTHL, IOJIYYEHHOTO BOJOW  IIpH

TEMI000MEHE C HATPETHIM METAITUIECKUM ITUITUHAPOM.

o Omnpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

o MHccnenosanue npoliecca UCIapeHus.

o OrmpezeneHne OTHOCUTEIBHON BIAQKHOCTH BO3/1yXa.

o Omnpenenenne yIeabHON TEIIOTHI IUIABJIECHUS JIbA.

Pa3znen 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpuzauus Tenl. J[Ba poaa sIeKTpUUeCKUX 3apsioB. BzaummopeiicTBue
3apspkeHHBIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPsJI0B U PACCTOSIHUS MEXY TEJIaMHM).

Onektpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuyeckoro mons. I[TpuHiun
CYyNEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Ctrpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPaHEHUS
JJIEKTPUYECKOTO 3apsaa.



ONEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
VcTOYHUKM TOCTOSHHOTO TOKa. JIEHCTBUS DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSX U Ta3ax.

Onektpuyeckag nenb. Cuna  Toka.  DJIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBiieHHE TMPOBOJIHUKA. Y AEIbHOE COMPOTHUBJICHHME BeliecTBa. 3akoH Oma
st ydactka unenu. [locnepgoBartenlbHOE M MApaUIENIbBHOE  COEIUHEHHE
IPOBOTHUKOB.

PaGota M MOmHOCT »3JEKTpUUECKOro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN 3JEKTPUIECKON 3Hepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

IlocTostHHbIE ~ MarHWTBl.  B3anMOAEHCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarunutHoe nosie. MaruutHoe mnoJjie 3emMiid U ero 3Ha4eHHe JUIsl )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarautHoe moJie  JJIEKTpUYECKoro Toka. [Ipumenenwne
JIEKTPOMAarHuTOB B TEXHUKE. JleMICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VICHOJIB30BaHME 3IIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBneHne 3neKTpOMarHuTHOW HHAYKIMU. [IpaBuio Jlenna.

DIIEKTPOTEeHEePaToP. Crioco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPI'UH.
DNEeKTPOCTaHIIMKU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.
Jemoncmpayuu.

e DJeKTpu3aunus Teil.

o /JIBa pona 3JIEKTPUYECKUX 3apSA0B U B3aUMOIEHCTBUE 3aPSKEHHBIX TEJ.
e YCTPONCTBO U JEUCTBUE IIEKTPOCKOIIA.

e DIJeKTpoCTaTUYECKasi UHIYKIIHS.

e 3aKOH COXpaHEHUs JIEKTPUUYECKUX 3apsI/IOB.

o [IpOBOAHUKY U TUDIICKTPHUKHU.

e MoaenupoBaHue CUIIOBBIX JUHHUMN JIEKTPUUYECKOTO TOJIS.

e VCTOYHHKM MOCTOSIHHOIO TOKA.

o JlencTBUs AIEKTPUUYECKOTO TOKA.

o DIJEKTPUYECKUIN TOK B KUJIKOCTH.

o [T 'a3o0BbIl pa3psa.

o H3mepeHne cuibl TOKa aMIIEpMETPOM.

o l3mepeHne 3JIeKTPUUECKOrO HAMPSXKEHUSI BOJBTMETPOM.

o Peocrar u MarasuH CONpPOTUBIICHUM.

e BzaumogeiicTBuE MOCTOAHHBIX MArHUTOB.

e MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MOJKOCOB MAarHUTA.
o MoaenupoBaHrEe MarHUTHBIX MOJIEN MTOCTOSHHBIX MArHUTOB.
e OmbIT OpcTena.

o MaruutHoe nojue Toka. JJIEKTPOMArHur.

o JlelcTBUE MAarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.

e DJIEKTPOABUTATENIb TOCTOSHHOTO TOKA.



HccnenoBanue sBAEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Omnbitel Dapapes.

3aBUCUMOCTh HAMpaBJICHUS WHIAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel MO HAOIIOJNCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUM.

HUccnegoBanne neMCTBUS DIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JTUBJIEKTPUKHU.

COopka 1 mpoBepka pabOoThI IEKTPUUECKON IEMU TOCTOSTHHOTO TOKA.
N3MepeHue u peryJImpoBaHUe CUJIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YE€pEe3 PE3UCTOpP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnebIThI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOTO
COINPOTHUBJICHUA MPOBOJAHUKA OT €ro JIMHBI, IUIOMAJAN TONEPEUYHOIO
CEUYCHHUS U MaTepuana.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [ CUJbI TOKa MPU MAPAIUICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenre pabOTHI SMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHve MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO YEPE3 JaMIIOYKYy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOrO TMOJsA TMOCTOSHHBIX MAarHWTOB TIPH KX
00bEIMHEHUU U pPa3/IeJICHUH.

HccnenoBanne neMCTBHS JIEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHIIBI  B3aUMOJECHCTBHS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUS TOKa B
KaTyIIIKe.

N3yyeHnne neiicTBUs MarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

N3zmepenue KIIJI anmekTpoaBUrareibHOM yCTaHOBKH.

OnbITel MO HCCIENOBAHUIO SIBIICHUS AJEKTPOMATHUTHOM WHIYKIIMH:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHMS W HANpaBICHUS WHIYKIIMOHHOIO
TOKa.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBUKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHomepHoe npsMoinHeitHoe aBmkenue. CpeHssi ¥ MTHOBEHHAas
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JIBHIKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEHHOe nBHkeHue. (CBoOoaHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vacrora oOpaieHus.
JIuHerHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

[IepssIii 3ax0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IpuHUMI CyneprIo3UIIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. Jlmwxkenue rutaner Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPETUIEHHON OChIO BpallleHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne nmnyisbea. Mnynbce cuiibl. 3aKOH COXpPaHEHHMS
uMITyJibca. PeakTUBHOE ABMKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa Ccuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEpruu U pabotsl. [loTeHIIManpHasE SHEPrUsl Tela, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMitH. [loTeHInanbHas sHeprus cxxkatoil npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

o HalGnronenne MexaHMueCKOro JBUXKEHHUS Tejla OTHOCUTENIBHO PAa3HBIX Tell

OTCYETA.

o CpaBHeHHME NyT€l W TPACKTOPUM JBHXKEHHSI OJHOIO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

o N3MepeHne CKOPOCTH U YCKOPEHUS MIPSMOJIMHEUHOTO IBUKEHUS.

o HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

o HalOnronenue ABMXEHUS Tea 1O OKPYKHOCTH.

o HalOnronenne MeXaHMYECKUX SABJICHHM, IPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHYKEHUU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

e 3aBHCHUMOCTb YCKOPEHHUS Te€jla OT MAacChl Tella U JECUCTBYIOUIEH HA HETO
CHJIBI.

o HalGnronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBUH TEII.



« l3MeHeHue Beca Tela Mpyu YCKOPEHHOM JIBUXKEHUU.

o Ilepenaua nMmnysnbca npyu B3aUMOJICUCTBUU TET.

o IIpeoGpazoBaHust SHEPTUU TPU B3aUMOJCHCTBUU TEII.

o CoxpaHeHHE UMITYJIbCA IPU HEYNIPYTOM B3aUMOJICHCTBUHU.

o CoxpaHeHne UMIyJbca MPU a0COTIOTHO YIIPYTOM B3arMOICHCTBHH.

o HalGmronenue peakTUBHOTO ABUKECHUS.

o CoxpaHeHHE MEXaHWYECKOW SHEPTUHU MPU CBOOOTHOM TaJICHUHU.

o CoxpaHEeHHE MEXAHUYECKON SHEPTUM NIPU JBUKEHHUU TEJA MO IEUCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

o KoHcTpynpoBanue TpakTa Ajig pa3roHa U JAIBHEHIIETO0 PaBHOMEPHOIO
JBIDKCHUS IIapUKA W TEJIEKKH.

o OmnpeneneHne cpeaHeld CKOPOCTH CKOJBXKEHUS Opycka WIM JBHXKCHUS
IapyKa 1o HaKJIOHHOM IUIOCKOCTH.

o OmnpeneneHre yCKOPEHUs Tella NPU PaBHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOW TIJIOCKOCTH.

o MHccrnenoBanue 3aBUCMMOCTU MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

o IlpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJbHOM CKOPOCTH IYTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

o MHccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHSI OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

o Omnpenenenne K03hGUITUEHTA TPEHUS CKOIBKCHUS.

o OmnpeneneHne KECTKOCTU MPYKUHBI.

o Omnpenenenre pabOThl CUIBI TPEHUS MIPU PABHOMEPHOM ABMIXKEHHUH Tella
M0 TOPU3OHTAJILHOW MOBEPXHOCTH.

o Omnpenenenre padOTbl CWIbl YIOPYroCTH TMpPU MNOABEME TIpy3a C
UCIOJIb30BAHUEM HEIMOJABMKHOTO U MOBUKHOTO OJIOKOB.

o H3yueHue 3aK0HA COXPAHEHUS SHEPIUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe nBuxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: MTEPUO/I,
4acToTa, aMIUINTyAa. MaTteMaTu4ecKui U NPy KUHHBbIN MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIeOATEITHHOM JIBHXKCHHH.

3aryxatomue  kosneOanus.  BwiHyxkzaeHHsle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJIH. [IpojosibHbBIE H
nonepeyHbie BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKkOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.



e HaOmnronenue kosieOaHWii T IOA AEHCTBHEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

o HalGmonenue xonedanuii rpy3a Ha HUTU U Ha TPYKUHE.

o HalOnronenue BIHYKIEHHBIX KOJIEOAHUI U PE30HAHCA.

o Pacnpoctpanenue npo10abHBIX U MOMEPEYHBIX BOJH (Ha MOJIETN).

o HalGmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

e AKYyCTHYECKHUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

o OmnpeneneHre YacTOThl W TEpuoAa KoJeOaHWM MaTEeMaTH4eCKOIo

MasTHUKA.

o Ormpezenenue 4aCTOTHI U MepUoia KOJeOaHUN MPY>KUHHOTO MasATHUKA.

o MHccrnenoBanue 3aBUCMMOCTH NEepUOJa KOJIeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT IJTMHBI HUTH.
o MHccrnenoBanue 3aBUCUMOCTH MEpUOJIa KOJIEOAHUHN NMPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

o IlpoBepka He3aBUCHUMOCTU TNEpHOJa KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.

o OmBITE, IEMOHCTPUPYIONIME 3aBUCHUMOCTh TepuoAa  KojeOaHwmid
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

o U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Pasznes 10. DieKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
3JeKTpoMarHuTHbIX BOJH. [llkana siexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DneKTpoMarHuTHas npupona cera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

o (CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

o BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

o U3yueHue CBONCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOHIBLHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHeiiHoe
pacnpoctpaHenue cBera. 3arMenust Connua u Jlynel. Otpaxenue csera. [Lnockoe
3epKaJIo. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpaKeHHE cBeTa. VCrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.



Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucreMa (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckas cucTteMa. bIm3opykocTh U
JNATbHO30PKOCTb.
Paznoxenue Oenoro cBera B crekTp. Onbitel Hblotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.
Jemoncmpayuu.
o IIpsaMonnHENHOE pacupoCTpaHEHUE CBETA.
o OrpaxeHue cBera.
o IlomyyeHue n300pakeHUil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
o IIpenomnenue cgera.
o OnTuveckuii CBETOBOJ.
o Xoj NTydeil B coOuparomiei JnH3e.
o XOJI Ty4del B pacCEUBAIOLIEH JIMH3E.
o Ilomyuenue n3o0pakeHU C MOMOIIBIO JTMH3.
o [lpunnun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
e Mouens rinasa.
o Paznoxenue 6enoro ceera B CIEKTP.
o Ilomyuenue Oenoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimol.
o MHccnenoBanue 3aBUCMMOCTH yIjla OTpPaK€HUsI CBETOBOTO Jydya OT yrJia
NaJCHUs.

o N3yueHue xapakTepUCTUK U300paKe€HUs MPEAMETA B INIOCKOM 3€pKalie.

o HccnenoBanue 3aBUCMMOCTH yTIJIa NMPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJia
IIaJICHUs Ha TPAHULIE «BO3LYX—CTEKIION.

o [lomyuyenue n3006pakeHUi ¢ TOMOIIBIO COOMPAIOIICH JTMH3BI.

o Ormpexenenne POKYCHOTO PaCCTOSIHUS M ONTUYECKOU CUJIbI COOMparoNIei
JIVH3BI.

o OmnbITHI 110 Pa3NOKEHUIO OEJIOTO CBETA B CIIEKTP.

e OmnbITEl MO BOCHPUATHIO L[BETA MPEIMETOB MPHU MX HAONIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnswitel Peszepdopaa m mmanerapnas mojaens aroma. Mogenb aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4YaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykiionHas wmopens artomHoro sazapa. MWM3oronsl. PaanoakTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJIOBOTO M MACCOBOI'O YHCEIL
OHeprus CBs3M aTOMHBIX szuep. CBs3p Maccbl M dHepruu. Peakuuum cuHTe3a u
nenenus aaep. crounuku sHeprun CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX W3JIy4YEHUW HA >KUBBIC
OpPTaHHU3MBI.



Hemoncmpayuu.

o CHeKTpbl U3IIYyYEHHUS U HOTJIOIIECHUSI.

o CreKTpbl pa3IuYHbIX ra30B.

o Cnekrtp Bomopoaa.

o HalGnronenue TpekoB B kamepe Bunbcona.

o PaboTta cuéTunka HOHU3UPYIOUTUX U3ITYUEHUH.

o Peructpanus uznydeHus npupogHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

o HabnroneHue CromHbIX U IMHEWYATHIX CIEKTPOB U3ITYUYCHUS.

o MHccrnenoBanue TpPEeKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

o H3MmepeHue paiuoakTUBHOTO (OHA.

IHoBTOPHTEIBLHO-00001IAOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000MIAIOIINIT MOTYJIb IPEAHA3HAYEH IS CHCTEMATH3aIlun
U  0000mIeHHs]  TPEIMETHOTO  COACpKaHWA H  OMNbITa  JICSITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qusuke s oOydaromuxcs,
BBEIOPABIIIAX 3TOT YUEOHBIN MPEIMET.

[Ipu n3ydyeHUn JAHHOTO MOMAYJSl PEaTU3YIOTCAd U CUCTEMATU3UPYIOTCS BUJIbI
NeSITeILHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaETCs JOCTHKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, dopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHWE HAay4YHBIX METOJIOB MCCJICIOBAHUS
SIBJICHUM TIPUPOABI M TEXHUKH, OBIJIAJICHUE YMCHHUSIMH OOBSICHATH (Pu3nyeckue
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHWs, pelaTh 3aJadud, B TOM YHCIIE
KAUE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHATBHO JESITEIIbHOCTHBIM XapaKTep JAHHOTO pas3jielia peaanu3yeTrcs
32 Cu€T TOro, 4YTOo OOydYarouIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeajiaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBACHSITH
dbu3ryuecKue SBICHUS B OKPY’KaIOIIEeH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
Yyucye AJsl IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HambOJee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCTOJIb30BAHUS PA3TUYHBIX UICTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
SHEPIUHu.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA



N3ydenune ¢u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

B pesynbTare uzydyenus Gpu3nMKku Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHUs

y oOyuarorierocs 0yayT copMHpPOBaHBI CIEAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- MPOSIBJIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3HYECKON HayKH;

- LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>XJI€HUM OOILECTBEHHO3HAYMMbBIXU
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITHYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIATAHMSI:

- BOCIIPHUSITHE DCTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOIO NMO3HAHMS:

- OCO3HAHHME UEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISIOIECH
KYJbTYPBL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIbLHOIO
0J1aromoJry4ms:

- OCO3HaHME [IEHHOCTH O€30macHoOro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHUEM B
JIOMAIIIHUX yCIIOBHUSIX;

- cOopMHUPOBAHHOCTh HaBBIKA pedIeKCHU, NPU3HAHME CBOETO TMpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOrO BOCIMTAHMS:

- aKTMBHOE y4YacTH€ B pEUICHUU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alud, TOpojJa, Kpas) TEXHOJOTUYECKON U
COLIMATbHONM HANpaBIEHHOCTH, TPEOYIOIMX B TOM YHCIe U (PU3HMUECKHX
3HAHMU;

- UHTEpEC K MPaKTUYECKOMY M3YUEHHIO TpodeccHil, CBsI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0TU4€CKOTr0 BOCIIMTAHUSA:



- OpUEHTalusl Ha NpUMEHEeHHe (PU3MUECKUX 3HAHUM A peleHHus 3a7ad B
o0lacTh OKpY’Karolled Cpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX ITOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPE.IbI;

e - OCO3HaHHE TJIOOATBHOIO XapaKTepa 3KOJIOIMYECKUX MpOoOJeM M IMyTel HX

pElICHUS;
e 8) aganTauMM K HM3MEHSIOIIMMCS YCJIOBHSAM CONUAJIBHOM M NPHUPOIHOM
cpeabl:
e - TIOTPeOHOCTb BO B3aUMOJCHCTBUM TPU BHITIOTHEHUU UCCIAEJOBAHUM U

IPOEKTOB (DU3MUECKON HAIpPaBIEHHOCTH, OTKPHITOCTh OMNBITY U 3HAHUSAM
ApYrux,

e - TIOBBIIIEHME YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NeSTENbHOCTD;

e - MOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeH, TOHSTHUS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JAe(HUIIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00JacTH
busukuy;

e - IUIAHMPOBAHHUE CBOETO pAa3BUTUS B MPUOOPETEHHWU HOBBIX (PU3UYECKHUX
3HAHMU;

e - CTpEMJICHHE aHAJM3UPOBAThH U BBIABIATH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX [JEWCTBUM C YYETOM BIIMSHUS Ha OKPYXKAlOIIYH Cpexay,
BO3MOYHBIX TJI00QJIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOoeHHS TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIIKE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJATUBHBIC
yYHUBEpCAIbHBIC yICOHbIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble JJornueckue 1eMCTBHA:
e BBIIBISATH W XapaKTEpPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUN);
e YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHMSI TS
000011IeHNs U CPAaBHEHUS,
e BBISIBJISTH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJEHUSX, OTHOCSIIUXCS K PU3HMUECKUM SIBJICHUSM;



BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWUMOCBS3SX
(bU3UYECKHUX BEJIIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMOCO0 pemieHus ydeOHo (u3ndyeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJjee
MOJIXOJISIIET0 ¢ YYETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPHCB).

Ba3oBble ucciieqoBare/iLbCKHe 1elCTBUA:

WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCIICOBaHHE (DU3UUECKOTO
SIBIICHUS,

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh BO3MOXXKHOE JalIbHEWIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MIPEATOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

OPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
bu3ndeckoii 3a/1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMyYHbIX BUJOB U (DOPM IPEICTABICHMS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy MpeAcTaBIeHUS
uH(poOpMalMl W WUIIOCTPUPOBATh pELIaeMble 3aJayd  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUAMHU.

KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:

B XO0Jl¢ OOCYXJEHMs y4yeOHOro marepuaya, pe3ysbTaToB JabOpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOM TEMBI U
BBICKA3bIBaTh WJEH, HAILICJICHHBIE HA PEIICHUE 3aJaud U MOAJEpKaHUE
OJ1aro’KeaaTeIbHOCTH OOIIEHUS;

CONOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSAMU JIPYTUX YYaCTHHUKOB
auanora, OOHapy»KMBaTh Pa3IMyUe U CXOACTBO MO3UIIMM;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TPEACTABIATh PE3yIbTAThl BHIMOJHEHHOTO (PU3UUYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIEI0BaHus, POEKTA);

IIOHMMAaTh W HCHOJNB30BaTh  IPEUMYyIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM paboThl MNpU PELIEHUH KOHKPETHOW (usmyeckomn
npo0IeMBbL;



IPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BBIBATh JIEUCTBUS
no €€ J[OCTWKEHHUIO: paclpeAessiaTh poyH, OoOCYXIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHUSI HECKOIBKUX JIFOACH;
BBINIOJIHATH CBOKO YacTh pabOThI, JOCTUrasi KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOU JECHCTBUSA C APYrUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENIbHO C(HOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIMINUX
JUTSI petieHusT (GU3UICCKUX 3HAHUM;

OpPHUCHTHUPOBAThCA B  PA3IUYHBIX TOJAXOJaX TMPUHATHS  pEIICHUN
(vHIUBUAyaTbHOE, TPUHATHE PENICHUS B TPYIINC, TPUHITHE PEIICHHMA
rpyImoun);

CaMOCTOSITEIIbHO COCTABJISATh aJTOPUTM pElIeHUs (GU3UUECKOM 3a/1auu WU
TUTaHa HCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXXHOCTEH, apryMEHTUPOBATh TIPEIIaracMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIb, AMOIHMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeiararh IjlaH €€ U3MEHEHHS,
OOBACHATh NPUYMHBI  JOCTHOKEHMSI  (HEAOCTHMIXKEHHUs)  pe3yJbTaToB
NEeATENbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM 4YHCIIE B XOJ BBIIIOJHEHUS
(¢u3nyecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPYroro uejoBeKa B XOJE Cropa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYIroro;
PU3HABATh CBOE MPaBO Ha OMMOKY MpU pelieHUuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xon1y oOydenus B 7 Kjiacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOB30BaTh  TMOHATUSA:  (U3MYECKHME ¢  XUMHYECKUE  SIBJICHUSA,
HaOII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3UUECKUX



BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna, gedopmauus  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
cOOOIIa0IINECS COCYIbI,

paznuyath siBneHus (Auddy3us, TEIIoBOE IBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBUXKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, pAaBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBIO
BpallleHUsI, Tepeaada MAaBjieHUs TBEPABIMH TeJNaMH, XUIKOCTSIMU U
razam, arMochepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XApPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYy’KalollleM MHpE, B TOM uHKCie (PU3UUYECKHE SBJICHUS B MPHPOJE:
NpPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMUBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOr0 J1aBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJIe YeNIOBEeKa, MPH STOM MEPEBOIUTH MPAKTUUECKYIO 3a/auy B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢dbu3nueckue BeNUWYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIAS CHJIa, MEXaHWYeCKas paboTa, MOITHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3(GOUIMEHT TOJE3HOr0 JEHCTBUA MEXaHH3MOB,
KMHETHYEeCKass W MOTEHIMaJIbHAs DHEPTHs), MPU OMHCAHUU IPABUIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  UCIOIB3YEMbIX  BEIWYUH, HX
0003HaUeHUA W CAWHHIBI (U3UYECKUX BEIWYWH, HAXOAWUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHUMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;
XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUiIO paBHOBecUs pbrdara (0510ka),
«30JI0TO€ TPABUJIO» MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruu, NpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMHUCHIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluid NPaKTHKOOPHUEHTUPOBAHHOIO XapakrTepa:
BBISIBIISITh MTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



pemath pacy€THble 3anadyd B 1—2 JEHCTBUS, HCHOJB3Yys 3aKOHBI H
dbopMyIbl, CBs3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PACUETHI, HAXOAUThH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIH
(U3HYECKUX METOJIOB, B OITMCAHUU UCCIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
OpeAnoyioxkeHue  (TUIoTe3y),  pa3inyarth M UHTEPIPETUPOBATH
MOJIYYCHHBIA Ppe3yJbTaT, HAXOJWTh OMMUOKH B XOJAE OIbITA, JeJaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

NPOBOJUTH OMBITHI 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUW WJIIHU
buznYeCKuX CBOIICTB TeI: dhopmynupoBaTh MIPOBEPSIEMBIEC
MIPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyA0BaHMS,
3aMUChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSIMBbIE U3MEPEHUSI PACCTOSAHMUS, BPEMEHHM, MAaCChl Tela,
00bEMa, CHUIIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX U
poBbIX MPHOOPOB, 3aMUCHIBATh MMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHON a0COJIOTHOM MOTPENTHOCTH U3MEPEHUIA;

MIPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMUUHBI OT
JPYrol C HCMOJb30BAHUEM TNPSAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH
PaBHOMEPHO JBIXKYLIErocs Tejla OT BPEMEHU [BHXKEHUS TeENa, CHJIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOLIAU CONIPUKOCHOBEHUS TEJ, CHUIIbI
YOPYTOCTU OT YJUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJNa, OT MIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IUJTaBaHUS TEJ, YCIOBUW paBHOBECHS pblyara u OJOKOB), Y4aCTBOBAaTh B
IUTAHUPOBAHUM Y4YEOHOTO UCCIIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CleAys NPEIJOKEHHOMY IUIaHy, (DUKCHpOBAThH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PUBMYECKUX BEIUYUH B BHJEC
NPEMJIOKEHHBIX TaOMUL W TI'paUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEJIMYMH (TUIOTHOCTH
BEILIECTBA KHUAKOCTH M TBEPAOrO TeEjla, CHJIA TPEHHUS CKOJIBKECHHUS,
JABJICHUE  BO3/AyXa, BbITAJIKMBAIONIAs  CHJA, JICWCTBYIOIIAas  Ha
MOTPYKEHHOE B JKUIKOCTH TENO, KOA(DQPHUIIMEHT TMOJIE3HOTO NCUCTBUS
MPOCTBIX MEXAaHU3MOB), ClIelysl TMPEIJI0KEHHON HWHCTPYKIUU: TMpHU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE HCKOMOM BEJTUYUHBI;



e CcOOO/IAaTh MpaBUia TEXHUKHU 0€30MACHOCTH MpHU paboTe ¢ 1a6opaTOPHBIM
000py/10BaHUEM;

e yKa3blBaTh MPUHIUIMBI JACUCTBUS MPHOOPOB M TEXHUYECKHX YCTPOUCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIyar, NOJIBHKHBIA U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;

e XapakTepHu30BaTb MPHUHLMIIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMpPUBOAUTH MNpUMEpPhl  (HAXOAWUTh  HH(OpPMALMIO O  IPUMEPax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecriedeHnust 0€30MacHOCTH MpU oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJECHUS B OKPYIKaIOLLEH CPE/IE;

e OCYLIECTBISATH OTOOp MCTOYHUKOB HHPopMauuu B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA ¥ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
UHPOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBONM HIM MOXKET OBIThH
HEJIOCTOBEPHOM;

e HCMOJBH30BaTh MPH BBHIOJHEHUN Y4€OHBIX 3aJaHUIl HAYYHO-MOMYJISIPHYIO
JAUTEepaTypy (PHU3MUECKOro COACpXkaHHs, CIPAaBOYHbIE MaTEepHUAIbI,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpManuu (HU3NIECKOro COAEPKaHUS, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIN Y4YeOHBIX MCCIEJAOBAaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3yYEHHBbI NOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

e TpU BBHINOJHCHUHM YYEOHBIX MPOEKTOB W HCCIECJOBAHMNA pacTIpeAesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJA B  JIEATENBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kiiacce mpeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHHI:

e HCHOJb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHUE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAIITNIYECKHE U
amopdHBIC TeNa, HACBHIIICHHBIH W HEHACHIIIEHHBIM Map, BIAXHOCTH



BO3/lyXa, TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIIEMEHTAPHBIN IEKTPUUYECKUI 3apsl, JIEKTPUUECKOE IOJIE, TPOBOJIHUKU
U JIUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;
pa3nuyarh SBJICHUS (TEIUIOBOE PACHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHKE, KANUJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUJIaBJIieHWEe, KpUCTauiu3anus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaaya (TemIonpoBOIHOCT, KOHBEKIUS, U3ITy4EHHUe),
ANEKTPHU3aLUs Tel, B3aUMOJECUCTBUE 3apsJIOB, NEUCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCKUCTBUE MATrHUTOB, JCHUCTBUE
MarHMTHOIO MOJsl HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIKS)
[0 OINUCAHMID MX XAPAaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYy’KalollleM MHpE, B TOM uHKCie (PU3UUYECKHE SBJICHUS B MPHPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupoxae, usdinydeHue CoJHIA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, AIEKTPUUECKUE
ABIIEHUSI B aTMoc(epe, 3MEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emui, Jpeiid TOII0COB, POJIb MAarHUTHOTO TOJS JUIS >KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3NUECKHUX
SIBJICHUIA;

OTNHCHIBATh U3yUEHHBIE CBOMCTBA TN U (U3NUYECKUE SBICHHS, UCIOIb3Ys
dbusnueckue BEIUYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, YJIE€NbHAsI TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUTaBJICHUS], yJelbHas TeIyioTa NapooOpa3oBaHMs, yJeldbHas TEIIoTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT NOJIE3HOTO JEUCTBHS TEIJIOBON
MalllMHbl, OTHOCUTEIbHASI BIAXHOCTh BO31yXa, JJICKTPUUYECKHUN 3apsi,
CHJla TOKa, 3JIEKTPUYECKOE HANPSIKEHHUE, CONPOTHBIICHUE IPOBOJIHHUKA,
yAelbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKa), TMpU ONHCAHUU MPABUIBHO  TPAKTOBATh
(M3HYECKUI CMBICI MCHOJIb3YEMbIX BEJIWYMH, 0003HAUEHUS M €OUHULBI
bu3NUecKNX BEIWYMUH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GuU3HUECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJEKYJSIPHO-KUHETUYECKOW TEOpPUHU
CTPOEHHs BEIIECTBA, MPHUHLMII CYNEPHNO3ULNN IOJEN (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JJ1sl yyacTKa IeH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DHEPruM, NpPU OTOM JaBaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTH4eCKOoe
BBIPAKEHUE;

OOBACHATH (PM3MUECKHE MPOLECCHl U CBOMCTBAa T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTrHYecKuX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3YySd 3aKOHbI U
dopMyIbl, cBs3bIBaOIIUE (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
YCJIOBHS 3aJlaud 3allMChIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JMAHHBIX JUIS  peIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
NOJIYYEeHHOE 3HaY€HHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(¢u3nYeCKuXx METO/IOB, MCIIONb3Yysl ONHCAHME HCCIEIOBaHUS, BbLACIATH
IIPOBEPSIEMOE  MPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUS HCCIIENOBAHUS, JENaTh BBIBOIBI;

OPOBOANUTH OMBITHl MO HAOTIOACHUIO (PU3MYECKHX SIBICHUNA WIH
bu3HUeCKUX CBOMCTB Tel (KamWLISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECca OCTHIBAaHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT IIBETa H3Iydaromiedl (MOTJIONIAroIIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alrsg TEI U B3aWUMOJCHUCTBHUE
IEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJIE TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHWTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJIEKTPOABHUTATENI IIOCTOSHHOIO TOKa): (hOpPMYJIMpOBATh
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMMCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH ~ NPSIMbIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOMU
BJI&KHOCTU BO3AYyXa, CHJIbl TOKA, HAINPSHKEHHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUHN ¢ YIETOM 3aJJaHHON a0COIIOTHON MTOTPEIITHOCTH,
MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCHMOCTh
CONPOTHUBJIEHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAINA IIONEPEYHOIO
CEYEHHUs U YAECIBbHOTO CONPOTUBIICHHS BEIIECTBA IPOBOJHNKA, CUJIBI TOKA,
UAYIIETO 4epe3 IPOBOAHUK, OT HANpsHKEHHWs Ha  IIPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO COECIMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NpPEeIJOKEHHOMY IUIaHy, (PUKCHpOBATh



pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

NPOBOJNTHh KOCBEHHBIE HW3MEpPEHHUS (U3NYECKUX BeIMUMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTUBICHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHUs, cOoOMpaTh
IKCMIEPUMEHTATBHYIO YCTAaHOBKY, CJIEIys MPEIIOKECHHOW WHCTPYKIUHU, U
BBIUMCIISTH 3HAUCHNE BEJIMUMHBI,

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JACUCTBUA HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOPOH Ha WX OMNHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOWHa, amIepMeTp,
BOJIbTMETP, CUETUYHMK OJJIEKTPUUECKON DHEPIHH, DJICKTPOOCBETHTEIHHBIC
npuOOpBkl, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (IPUMEPHI), SIECKTPHUUECKUE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHHUA O CBOMCTBaX (DM3MUYECKUX SIBICHUH M HEOOXOIUMBIC
duznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHBbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JBHUTaTeIb BHYTPCHHETO
CTOpaHHs, DJIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMBI JIIEKTPUIECKUX
[eTneil ¢ TOoCIeI0BaTENbHBIM U MapaljIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pas3nuyasi ycIoBHbIE 0003HAUCHHUS FIEMEHTOB 3JIEKTPUUECKUX IIETeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(POPMALMIO O  [pUMEpax)
NPAaKTHYECKOTO HWCIOJb30BaHUs (DU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJ1 oOecriedeHus: 6€30MacHOCTH MPH OO0paIeHNH ¢ MPUOOpamMu |
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPYIKaIOIIEH Cpe/ie;

OCYIIECTBISATh MOUCK HWHGOpMaK  (U3UYECKOTO COJACpPKAHUS B
WHuTepHeTe, Ha OCHOBE WMEIONUXCA 3HAHUH H TYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH WHGOPMAIMIO, KOTOpPAs
SBIIIETCS IPOTUBOPEUUBON MITH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHINOJIHEHUH Y4€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOro  CoACpXKaHWs, CIPABOYHBIC MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POPMALUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mmass wHPOpMANMIO W3 HECKOJIBKHX HCTOYHHUKOB (PU3HUECKOTO
CONIEp)KaHWsl, B TOM HYHCJIEC MyOJWYHO TIPEIACTABIATH PE3yJIbTaThI
MIPOEKTHON WJIM KCCIEeNOBATENbCKON JESITEIbHOCTH, MPU 3TOM TPaMOTHO



UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIM anmapat Kypca (QU3HKH,
CONIPOBOK/IaTh BBICTYIUICHUE TIPE3CHTALIUEN;

IpU BBINOJHEHUH YUYEOHBIX TPOCKTOB M UCCICAOBAHUN (PU3UUECKUX
IPOLIECCOB pacHpelesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
ITOCTABJIEHHBIMU 331a4aMH, CIICJAUTH 3a BBINIOJHEHUEM IUIaHA JIEVMCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHUBaTh COOCTBEHHBIM BKJIaa B
JEATEILHOCTD TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTbh KOHQIUKTHI.

K xon1y oOydenus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO NBMXKEHUSA, Achopmalius
(ympyrasi, mjaacThuyeckasi), TpPEHHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBI UCITyCKAHUS W TIOTJIONICHMs, anbda, 0eTa- U raMMa-u3IIyqdeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuyaTh SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
naJieHue TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATEIbHOE JBHXKEHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKCHUE, OTPAKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yioKeHHe OeJI0ro CBEeTa B
CIIGKTP U  CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOIrO CIIEKTpa
U3IIy4YEHUS) 110 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyKaromeM Mupe (B TOM dYucie (PU3NYECKHE SIBICHHUS B TPHUPOJIC:
NPUIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWDKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[YHaMH, 03XO, IIBeTa Tel,
ONTUYECKHUE SBJICHUSI B TMPHUPOJE, OUOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IyYCHHH, €CTECTBEHHBIN
PaIOaKTUBHBIN (HOH, KOCMUYECKHUE Iy4Yd, PAJMOAKTHBHOE H3IyUeHUE
OPUPOAHBIX MHHEpPANOB, JEHCTBUE PAJAUOAKTUBHBIX H3IYyUYEHUNH Ha
OpraHu3M 4eJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTHYECKYIO 3ajadyy B



yueOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NpU3HAKU) (U3NYECKUX
SIBJICHU;

OMUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SBICHUS, UCIIONb3YS
(¢u3nyueckue BeNWYUHBI (CpelHsAsI M MIHOBEHHAas CKOPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIECHHE, MyTh, YIJIoBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIa YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUs, BEC Teja, HUMITYJbC Tela, HMIYJIbC CHIIbI,
MexaHu4eckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEpPrus Tena,
NOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIBHAS JSHEPIUs CKATOU
NPY>KUHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHU4YecKass SHEeprus,
NEePHUOJ U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEJOMIICHUS CPE/bl), IPU OMUCAaHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMBIX BEJIUYMH,
0003HAYECHHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYMNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPAaHEHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPHO3ULIHMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS H
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiJ0OBOTO U MaCCOBOI'0 UHCEI
OpU SIIEPHBIX PeakUuusax, NpU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA W 3aIIMCBhIBATh €T0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (U3NYECKHE MPOLECChl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB € ONopod Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHH,
$u3nYeCKuX 3aKOHOB MJIH 3aKOHOMEPHOCTE;

pemath pacy€THble 3aJaud  (ONMUpAIOIIMECSs Ha CHCTEMy U3 2-3
ypaBHEHUI), UCTIOIb3YSl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJa4M 3allMChIBaTh KpaTKOe
YCIIOBHUE, BBISIBISTh HEIOCTAIOIINE WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISI PELICHUS], TPOBOIUTH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHs (uandeckomn
BEJIUYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pPEHIUTh HIpPH MOMOLIU
(Gu3NYECKUX METOJOB, HCIONb3Yysl OMHCAHHE WCCIEIOBAHUS, BBIACIATH
IIPOBEPAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
NPOBEJACHUS  HWCCIEIOBaHMs, Je€JaTh  BbIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;



OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBICHUW WIH
(¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MAJIbIX KOJIEOaHUM, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oenoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KE€HUs B
TUIOCKOM 3€pKajie M CBOWCTB HW300paXKeHHsI MpeaMeTa B coOWparomien
JWH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOATENIbHO ~ COOMpaTh YCTaHOBKY M3 H30BITOYHOrO  Habopa
o0Opy/sOBaHus, ONHUCBHIBATH XOJ  OMNbITAa U  €ro  pe3yJbTarThl,
(opMyIIMpPOBATH BBIBOJIBI;

NPOBONUTH TPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpenHee 3HaueHue u3MepseMoll BenuuuHbl ((POKYyCHOE paccTosiHuE
cobuparomield JMH3BI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEPEHUS
(M3MEpUTENBHOTO MPUOOpa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJB30BAaHUEM TIPSMBIX W3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, MEpUOja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)k€HUs CBeTa OT yrIja MaJeHus W yria MpeloMJIEHHs OT YIia
NaJIeHNs): T[UIAHUPOBATh HCCJIECIOBAHUE, CaMOCTOSTENILHO COOWpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOJHUI ¥ TpadUKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIle0BaHuUs;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYMH (CperHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOIHOIO MaJ€HHsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS CKOJBXEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoa  KojeOaHuM MaTeMaTHYecKoro W MPYKMHHOTO MAasTHUKOB,
ONTHYECKass Ccwia coOuparolied JHMH3bL, PaJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIEAys] MPEII0KEHHOW MHCTPYKIIUH, BBIYUCIATD
3HaY€HHUE BEJIMYMHBI U aHAJTU3UPOBATh MOIYUYECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

COOIOAATh MpaBWiIa TEXHUKK O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QHUINYECKUX MOJIEIeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeTh ATOMHOTO SJIpa;



XapaKTepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIIUJIOMETp, JaTYMKU TIOJIOKCHHS, PACCTOSHHS W YCKOPEHHUs, paKeTa,
9XOJO0T, OYKH, TMepucKor, (oToammapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHUS O
CBOWCTBaX (U3MYCCKUX SBJICHHA W HEOOXomuMble (hU3HUECKHE
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB
OpU PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHUS N300paKEHHI B IIJIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOJUTH  TNpUMEpPhl  (HAXOaWUTh  WH(OpMAIMIO 0  IpPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH JIJIs1 obecriedeHnust 0€30MacHOCTH MpU oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHUsSI 370POBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEJICHISI B OKPY KaIOIIEH cpeie;

OCYIIECTBIATh TMOWUCK HWHPOpMAUK  (U3UIECKOTO COACpPKAHUSI B
HuTepHeTe, caMOCTOSTENBHO (HOPMYIHPYsI TTOUCKOBBINA 3aMpOC, HAXOAUTh
MyTH OINpPEACIICHUs IOCTOBEPHOCTH MOJIYyYSCHHOU MH(POpPMAIUA Ha OCHOBE
UMEIOIINXCSI 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

WCIIOJIB30BAaTh NP BBITTOJIHCHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYpy (PU3HUECKOTO  COJSp)KaHWS, CIPABOYHBIE MaTepHUAbI,
pecypchl cetu MaTEpHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS HA OCHOBE
uH(OpPMAIIM W3 HECKOJIbKHX HMCTOYHUKOB (PU3UYECKOTO COJCpIKaHMS,
MyOJMIHO TPEICTABIIATh PE3yIbTaThl MPOSKTHOU HIIA MCCIICIOBATEIHCKON
NEeSATENbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BaTh  M3yYCHHBIN
NOHATUMHBIA amnmapar u3ydyaeMoro paszfena (U3NKA W COMPOBOXKIATH
BBICTYIUICHHE TIpE3eHTAIlel ¢ y4€ToM O0cOoOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC
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HaumenoBanue |KoJndecTBo 4acoB
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dyeKTpoHHbIEe (LM poBbLIE)
o0pa3oBaTe/bHbIE

pecypcebl

Pa3zpnen 1.®@u3uka u e€ poJib B NO3HAHNH OKPYKAIOLIEro MUPa

®du3mka - HayKa o
pupoe

1.1

bubnmoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f416194":/
[HYPERLINK
"https://m.edsoo.ru/7f416194"
m HYPERLINK
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16194

dusuueckue
1.2 2 1
BEJIMYNHBI

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

EcrecTBeHHOHAy4
1.3 | Hbli METO 2 1
MO3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Wroro no pazneny 6

Paznea 2.IlepeoHayasibHble CBeIeHHS 0 CTPOCHMH BellecTBa

21 Crtpoenue | bubnmoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
JIBr>keHrEe B
2.2 | B3aUMOJIEHCTBUE 2 1 bubmmorexa LOK
) A https://m.edsoo.ru/7f416194
YaCTHIL BEIECTBA
ArperaTHble
2.3 | cocrosiHUs 2 bubmmorera [JOK
) https://m.edsoo.ru/7f416194
BEIIECTBA
Uroro no pazgeny 5

Paznen 3./IBu:keHne u B3auMojieiicTBue Tel

3.1 MexaHuueckoe 3

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194
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JIBIDKEHUC

39 WNuepnus, macca, 4 1 bu6nmoreka [JOK
' IUIOTHOCTB https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 | Cuna. Bupl cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21

Pa3nen 4./1aBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

[aBienue.
[Tepenaua
JIaBJICHUS
41 | TeépmEmm 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
TeJIaMH,
JKUJKOCTAMH U
razamMu
49 JlaBnenue 5 bubmuoreka [JOK
JKUJKOCTH https://m.edsoo.ru/7f416194
43 Atmocdepnoe 6 bubnmoreka [JOK
JIaBJICHUE https://m.edsoo.ru/7f416194
JeicTtBue
44 JKUIKOCTH U rasa 7 ) 3 bu6mmoreka [{OK
Ha [IOrpyKEHHOE B https://m.edsoo.ru/7f416194
HUX TEJIO
Hroro no pasneny 21
Pa3nen 5.PaboTa 1 MOIIHOCTb. JHEpPIrus
51 Pabora u 3 | bu6mmoreka [JOK
MONTHOCTH https://m.edsoo.ru/7f416194
59 [TpocTsie 5 | bubmumorexa [IOK
MEXaHU3MbI https://m.edsoo.ru/7f416194
53 MexaHndeckast 4 1 1 bu6mmoreka [{OK
JHEPIUs https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBULIEE
KOJIMYECTBO
YACOB IIO 68 4 12
I[MTPOIT'PAMME
8 KNIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
No | HaumenoBanme
(ungposBbie)
n/ | pa3aeyoB M TeM Bcer | Konrpousbnsbl | IlpakTnuecku
o0pa3oBaTe/ibHbIE
n NporpamMMsbl 0 e padoThI e padoThbI
pecypchl
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Pa3zgen 1.TemioBbie AiBJIeHUSA

Crpoenue u bu6muoteka [IOK
1.1 CBOMCTBaA 7 https://m.edsoo.ru/7f4181
BEIIIECTBA ce
bu6mmorexa [IOK
TennoBwie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI
ce
Hroro no pazneny 28
Pa3zpnen 2.2yekTpuyeckre 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKHE
3apsiibl. bu6muoteka [{IOK
2.1 | 3apskeHHBIE TENa 7 1 https://m.edsoo.ru/7f4181
H UX ce
B3aHMOJICHCTBHE
IlocTosiHHBIH bu6nuoreka [JOK
2.2 | SIEKTPUYECKHUI 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
bu6nuoreka [JOK
MarsuTHbIC
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
Cce
bu6mmorexa [IOK
DJIEKTpOMarHuTHa
24 4 https://m.edsoo.ru/7f4181
sI UHIYKLIMS
ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 4 14.5
YACOB IIO
I[TPOT'PAMME
9 KJIACC
Ne | Hammenopare KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
(uugposbIe)
n/ | pa3aeyioB M TeM Bcer | Kontpoabnbl | IIpakTudecku
o0pa3oBaTe/ibHbIE
n NMPorpamMmmbIl 0 e padoThbI e padoThbI
pecypcbl
Pa3nen 1.Mexannyeckue siBJeHHs
MexaHu4eckoe
bu6mmoreka [JOK
JIBHOKCHHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CITOCOOBI €ro a6
OIIMCAHHS o
BzaumoneiictBue bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel a6
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bu6mmoreka [JOK

3aKOHEI
1.3 10 https://m.edsoo.ru/7f41a4
COXpaHEeHUs
ab
Uroro no pazneny 40

Pa3zgea 2.MexaHn4ecku

€ K0JIe0AHUA M BOJIHBI

bubmnoreka IJOK
Mexanuueckue
2.1 7 https://m.edsoo.ru/7f41a4
KoJe0aHus
ab
bubmuoreka [{OK
Mexanuueckue
2.2 8 1 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no paszneny 15

Pasznen 3.3HCKTPOM3FHHTHOC moJi€ " 3JICKTPOMAIrHUTHLIC BOJIHBI

DNEeKTPOMarHuTHO
bubmuoreka [{OK
€ ToJie u
3.1 6 https://m.edsoo.ru/7f41a4
3JIEKTPOMArHUTHBI a6
€ BOJIHBI o
Hroro no pazgeny 6

Pa3zgen 4.CBeToBbIe IBJICHUSA

3aKOHEBI bubmnoreka LIOK

4.1 | pacnpocTtpaHeHUs 6 https://m.edsoo.ru/7f41a4
CBETa a6
JInH3BI B bu6mmoreka [IOK

4.2 | ONTHYECKHE 6 https://m.edsoo.ru/7f41a4
puOOpbI a6
Pasnoxenue bu6mmorexa [JOK

4.3 Oenoro ceera B 3 https://m.edsoo.ru/7f41a4
CIIEKTP a6

Hroro no pasneny 15

Pa3zgen 5.KBaHTOBLIE IBJICHUSA

Hcnyckanue u

bu6mmoreka [IOK

5.1 TIOTJIOIICHUE 4 https://m.edsoo.ru/7f41a4
CBeTa aTOMOM a6
bubmnoreka LJOK
Crpoenue
5.2 6 https://m.edsoo.ru/7f41a4
aTOMHOTO sijIpa
a6
bubmuoreka [{OK
5.3 | Slnepnble peakuuu 7 1 https://m.edsoo.ru/7f41a4
ab
Hroro no paszneny 17

Pasnea 6.IloBTOpUTE/ILHO-00001IAI0IINH MOLY1b

6.1 IToBTOpEeHUE U

00001IeHNE

9

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4
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dusuka — HayKa
0 IPUPOJIE.
SBnenus
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duznveckue
SIBJICHUS

Mexanudyeckue,
TEILIOBEIC,
3IEKTPUYECKUE,
MarHuTHBIC,
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SIBJICHUS
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Kak ¢usuka n

bu6mmoreka [JOK



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

Ipyrue
€CTCCTBCHHBIC
HayKH U3y4aroT
MIPUPOTY.
EcrecTBeHHOHAy4
HEI METOJT
MMO3HAHMA.
Onuncanue
buznyecKux
SIBJICHUM C
IIOMOIIILIO
MozeeH

https://m.edsoo.ru/ff0
9f72a

Ypok-
HCCIIeIOBaHUE
"IIpoBepka
TUITOTE3bI:
JANbHOCTD MOJIETA
apuka,
MyIIEHHOTO
TOPU30HTAIIBHO,
TeM OO0JIbIIEe, YeM
OoJIBIIIE BHICOTA
mycka"

Crpoenue
BEILIECTBA.
OnbITHI,
JTIOKa3bIBAIOIINE
JTUCKPETHOE
CTpPOCHHUE
BEIIECTBA

bu6mmoreka [IOK

https://m.edsoo0.ru/ff0
9fe0a

JIBr>xeHue yacTuil
BeIecTBa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0
a0l3e

Ypok-
HCCIIEIOBaHUE
«OMnBITH IO
HaOJIIOICHUIO
TEIUIOBOT'O
pacuIupeHus
ra3oBy

10

ArperaTHblie
COCTOSIHMSI
BellleCTBa

11

B3aumocBs3b
MEXIY
CBOMCTBaAMU

bu6moreka [IOK

https://m.edsoo.ru/ff0
a0378



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

BEILIECTB B Pa3HbIX
arperaTHbIxX
COCTOSIHUSIX U UX

ATOMHOMOJIEKYJISIP

HBIM CTPOCHHUEM.

OcobenHoctH

arperaTHbIX

COCTOSIHHH BOJIBI

MexaHn4eckoe

NIBIOKEHHE. bu6moreka [IOK
12 | PaBHOMEpHOE U https://m.edsoo.ru/ff0

HEPaBHOMEPHOE a05¢c6

JIBIKECHUE

CKopocCThb. bubnmoreka [JOK
13 | Enunuim https://m.edsoo.ru/ff0

CKOPOCTH a079¢

Pacuer nyTtu u bubnuorexa [JOK
14 | Bpemenu https://m.edsoo.ru/ff0

JBHKCHHUS alae4

WNuepuus. 3akoH

WHEPIUH.

BsaumonetictBue bubmunorexa LIOK
15 | Ten kak nmpuyrMHa https://m.edsoo.ru/ff0

U3MEHEHUS a0cl0

CKOPOCTH

JBKEHUS TEJT

IInotHOCTH

BemiecTBa. Pacuer bubmuorexa [JOK
16 | maccel 1 0ObeMa https://m.edsoo.ru/ff0

Teja o ero alfee

TJIOTHOCTH

JlaGopaTopHas

pabota
17 | «Onpenenenune

TJIOTHOCTH

TBEPAOTO TEIa»

Pemenue 3agau mo bu6mmoreka [JOK
18 | Teme "[lmoTHOCTB https://m.edsoo.ru/ff0

BemecTra" al23c

Cuna kak

XapaKTEPUCTHKA
19 B3aUMOJICUCTBUS

ten. Cuna

yHOPYTOCTH. 3aKOH
I'yka



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

JIaGoparopHas

paborta
«3yuenue
3aBUCHMOCTHU
20 | pacrskeHus
(medopmariunm)
MIPY>KUHBI OT
MIPUIIOKEHHOU
CHUJIBI»
SIBnenue
21 | Tarorenus. Cuita
TSKECTH
CBs3b MEXIy
CHJION TS)KECTH U
. bub6mmorexa [JOK
maccoi Tena. Bec
22 https://m.edsoo.ru/ff0
Tena. Pemenue
al778
3aJa4 110 TeMe
"Cuna Tsoxectu"”
Cuna TSHKeCTH Ha
JPYTUX IJIaHEeTaXx. bubnuorexa LIOK
23 dusnueckue https://m.edsoo.ru/ff0
XapaKTEPUCTUKU al502
IJIaHET
bu6mmoreka [IOK
N3mepenue cui.
24 1 https://m.edsoo.ru/ff0
WHAMOMETP a18cc
bu6mmorexa [JOK
Bec tena.
25 https://m.edsoo.ru/ff0
HerecomocTth
al778
CrnoxeHnue ByX
CHI,
bu6mmorexa [JOK
HaIpaBJICHHBIX 10
26 . . https://m.edsoo.ru/ff0
OJIHOM H}T\)J)IMOI/I. 1270
PaBHOelicTBYOIIT
ast CHII
Pemenue 3agau o
TeMe
27 " o
PaBHOElICTBYIO
mas cui"
Tpenue
CKOJIbKCHUS B bu6mmorexa [JOK
28 | TpeHHE MOKOs. https://m.edsoo.ru/ff0
Tpenue B npupoae alb9c
U TEXHHKE
29 JIaboparopHas bubnmoreka [JOK

paborta

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«3yuenune
3aBUCUMOCTH
CUJIBI TPEHUS
CKOJIbXKEHUS OT
CWJIBI JABJICHUS U
Xapakrepa
COIIPUKACAIOLINXC
s IOBEPXHOCTEN»

30

Pemenue 3amay Ha
onpeeaeHue
PaBHOAECHCTBYIOI]
€M CHUJIIBI

31

Pemenue 3angayd no
TemaMm: «Bec
Tenay,
«I"padnueckoe
n300pakeHue
cuiny, « CUJIBDY,
«PaBHOIENCTBYIO
ast CUi»

bu6moreka [JOK
https://m.edsoo.ru/ff0
alde0

32

KoHntpoinbHas
pabora 1o Temam:
«Mexannueckoe
JIBHDKCHUE,
«Macca,
IJIOTHOCTHY, «Bec
Tenay,
«I'papmueckoe
n300pakeHue
cry, «CHibeDy

33

JlaBaenwue.
Crioco05b1
YMEHBIICHUS U
yYBEIIMYEHUS
aBJICHUS

bub6morexa [JOK
https://m.edsoo.ru/ff0
a20a6

34

JlaBiienue rasa.
3aBHCUMOCTD
JIaBJICHMS Ta3a OT
00BEMa,
TeMIIepaTyphbl

bubnuorexa [JOK

https://m.edsoo.ru/ff0
a2376

35

Ilepenaua
JIaBJICHUS
TBEPABIMU
TeJIaMu,
KUKOCTSIMU U

bu6mmoreka [IOK

https://m.edsoo0.ru/ff0
a25b0



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

razamMu. 3aKoH
ITackansa

JaBneHue B
JKUJIKOCTH M rase,

bu6mmoreka [JOK

36 BBI3BAHHOE https://m.edsoo.ru/ff0
IeICTBUEM CHIIBI a2718
TSDKECTH
Pemenne 3amad mo
bu6mmoreka [IOK
teMme «/laBnenue B
37 KHIKOCTI 1 Fa3e https://m.edsoo.ru/ff0
A ' 22826
3akoH ITackams»
but6moreka [JOK
CooOmaroruecs
38 coc H:I Hl https://m.edsoo.ru/ff0
yA 22970
. bu6mmoreka [IOK
I'mppaBnnyeckuii
39 bece https://m.edsoo.ru/ff0
p 23136
MaHoMeTpBlI.
IHopmnaeBoit
40 P 3
SKUIKOCTHBIN
Hacoc
Atmocdepa
3emiu. [Ipuunnbl
CyIIIECTBOBaHUS
BO3YyILIHOU
bu6mmoreka [IOK
000JI0UKH 3eMIIH.
41 https://m.edsoo.ru/ff0
3aBUCHUMOCTE
a2bsa
aTMochepHOro
IABJICHHS OT
BBICOTBI HAJI
YPOBHEM MOPS
Bec Bo3myxa. bubmuoreka [JOK
42 | Atmocdepnoe https://m.edsoo.ru/ff0
IIaBJICHUE a2b5a
N3mepenue
bu6mmoreka [IOK
aTMochepHoro
43 https://m.edsoo.ru/ff0
nasieHus. OIbIT
a2dal
Toppuuennu
3aBHUCHUMOCTD
aTMochepHoro bubmmoreka [JOK
44 JaBJIEHUS OT https://m.edsoo.ru/ff0
BBICOTHI HAJI a2fcd
YPOBHEM MOPS
bapomerp- bu6nuorexa [IOK
45 | anepowun. https://m.edsoo.ru/ff0

ATtMmocdepHOe

a2fc4



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JaBJICHUE Ha
Ppa3IMYHBIX
BBEICOTax

Pemenue 3agay mo

46 IeMe
AtmochepHoe
naBjeHue"
JlericTBue
JKMJIKOCTH U Taza bu6moreka [IOK
47 | Ha NOrpy>XeHHOE B https://m.edsoo.ru/ff0
HUX TEJO. a3276
ApxumeznoBa cuiia
JlaGoparopHas
paborta
«Omnpenenenue
BBITAJIKUBAIOIICH but6moreka [JOK
48 CHIIBI, https://m.edsoo.ru/ff0
JICACTBYIOLLEHA HA a33fc
TENoO,
MOTPY>KEHHOE B
KHJIKOCTDY
JlaGoparopHas
pabora 1o Teme
«HccnenoBanue
3aBUCHMOCTH Beca bu6mmoreka [IOK
49 | Tena B BOJIE OT https://m.edsoo.ru/ff0
00béMa a3514
MIOTPY>KECHHOMU B
KUJIKOCTDh 9acCTH
Tea
bu6mmoreka [IOK
50 | IlnaBanume Ten https://m.edsoo.ru/ff0
a3a%6
JIaGoparopHas
pabota
"KoncTpyupoBanu
€ apeoMeTpa Win
51 | KoHCTpyupoBaHHE
JIOJIKU U
OIpeJieNieHue €€
rpy30M0IbEMHOCT
-
Pemenue 3amad mo
) bu6mmoreka [IOK
52 reMant https://m.edsoo.ru/ff0

«ITnaBanue cyaosB.
BosnyxomiaBanue

a3654



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

», «JlaBieHue
TBEPJBIX TEI,
JKUIKOCTEU U
ra3oBy

53

Mexannueckas
pabora

bu6mmoreka [IOK

https://m.edsoo.ru/ff0
a3f82

54

MoImHOoCTb.
Ennannsl
MOIITHOCTH

bubmnoreka LIOK
https://m.edsoo.ru/ff0
a3f82

55

Ypok-
HCCIICIOBaHUE
"Pacuér
MOIITHOCTH,
pa3BUBaEMOM MpHU
noabEMe 1o
JnectHuie"

56

IIpoctslie
MEXaHU3MBI.
Ppruar.
PaBHOBecue cun
Ha pblyare

57

KonTponbhas
pabora 1o Teme
«JlaBnenue
TBEPJBIX TE,
JKHUIKOCTEU U
ra3oBy /
Bceepoccuiickas
MPOBEPOYHAS
paborta

58

Pe3epBHbIii ypok.
Pabota c
TEKCTaMH MO TEME
«JlaBnenue
TBEPIBIX TEI,
JKUIKOCTEU U
razoBy /
Bceepoccuiickas
MpOBEpOYHAs
paborta

but6mmoreka [IOK

https://m.edsoo.ru/ff0
adffe

59

Pobruaru B
TEXHUKE, OBITY U
pUpoJIe.
JlaGoparopHas
paborta

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/ff0
a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

«HccnenoBanue
YCJIOBUM
paBHOBECHS
pbryara

60

Pemenne 3amau 1mo
TeMe «Y CIIOBUSA
paBHOBECHS
phIyara

bub6mmoreka [JOK
https://m.edsoo.ru/ff0
a48a6

61

Koadduunent
10JIE3HOTO
JEUCTBUSA
MeXaHu3Ma.
JlaGoparopHas
paborta
«3mepenue KII/
HaKJIOHHOMN
IIJIOCKOCTH

0.5

62

Pemtenue 3agad 1o
teme "Pabora,
mMotmtHocTh, KIT/"

bu6moreka [IOK

https://m.edsoo0.ru/ff0
ad4c48

63

MexaHndeckas
SHEPTHSL.
Kunernueckas n
MOTSHITNANLHAS
SHEpTUst

bubmunorexa LIOK
https://m.edsoo.ru/ff0
a4252

64

3akoH
COXpaHEHUS
MEXaHUYEeCKOH
SHEpPruu

but6moreka [IOK

https://m.edsoo0.ru/ff0
a4360

65

Ypok-
SKCIEPUMEHT MO
TeEME
"OKcnepuMeHTalb
HOE OTpEJIEIICHHE
H3MCHCHUS
KHHETHYECKON B
MOTECHITNATLHON
SHEPTHH MPHU
CKaThIBAHHUM TElIa
110 HAKJIOHHOH
IUIOCKOCTH"

66

KonTponsHas
pabota 1o Teme
«Pabora u
MOIITHOCTb.



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

OHeprus»

67

Pe3epBHbIit ypoK.
Pabora ¢
TEKCTaMM 110 TEME
"MexaHH4eCKOe
nBIkeHne"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0
adeeb

68

PezepBHbIii ypok.
Pabota c
TEKCTaMU TI0 TeMe
"Pabora.
MomHOCTb.
Oneprus"

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

12

8 KUIACC

No
n/
n

KoaunuyecTBO 4acoB

Tema ypoka

Bcer
0

KonTposbu
ble paboThl

IIpakTHyec
KHe padoThl

Jlara
U3Yy4YeH
us

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIC
MOJIOKEHUSA
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPUHU U UX
OIIBITHBIE
TTOATBEPKICHUSI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
5256

Macca u pazmep
aTOMOB U
MOJIEKYJI

Monenu
TBEPAOTO,
KUJIKOTO 1
ra3z000pa3Horo
COCTOSIHUI
BElIeCTBa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
540¢

OObsicHEeHUE
CBOWCTB
TBEPAOTO,
KHUJIKOTO U
ra3zo00pa3HoOro

COCTOSIHUH



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

BC€IICCTBA HA

OCHOBE
TIOJIOKEHU T
MOJIEKYJISIPHO-
KHHETHYECKOU
TEOPHUH
Kpucranmmueck bubmmoreka [JOK
5 ue u aMopHbIe https://m.edsoo.ru/ff0a
Tena 5800
CMauuBaHue U
KaMWUISPHOCTD. bubmmorexa HOK
6 TToBepxHoCTHOE https://m.edsoo.ru/ff0a
5530
HATSDKCHHE
Tennosoe bu6mmoreka [JOK
7 pacuupeHue u https://m.edsoo.ru/ff0a
coKarue 5a26
Temneparypa.
CBs3b
TEMIIEpaTypbl CO
8 CKOPOCTBIO
TEIIOBOTO
JIBIDKCHUS
YaCTHI]
BuyTtpenHss
SHEPTrHUsl.
bu6mmoreka [IOK
9 Criocobet https://m.edsoo.ru/ff0a
I/ISMGHGHI/IHU 5¢60
BHYTpEHHEH
SHEPTUU
Bt bu6mmoreka [IOK
10 S — https://m.edsoo.ru/ff0a
6412
Ypok-
KOH(epeHIHs
"IIpakTHueckoe
HCTIOJIb30BAaHKE
TEIIOBEIX bu6mmoreka [JOK
11 CBOICTB https://m.edsoo.ru/ff0a
BEIIIECTB U 65¢0
MaTepHaJioB B
LEeJIsIX
sHeprocOepeke
HUA"
KoauuecTtBo bu6mmoreka [IOK
12 TETJIOTHI. https://m.edsoo.ru/ff0a

VnennHas

6976



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

TCIINIOEMKOCTD

YpaBHeHue

TEILJIOBOTO

Sataca. bubmuoreka [{OK
13 Terootaer i https://m.edsoo.ru/ff0a

7088

TEIIOBOE

paBHOBecCHE

JlabopartopHas

pabota

"UccnenoBanue

SIBJICHUS bubmuorexa [JOK
14 | temnoobOMeHa https://m.edsoo.ru/ff0a

npu 6a98

CMEIIIMBaHUH

XOJIOIHOHN U

ropsiaeit Boan1"

Pacuer

KOJIMYECTBA

TEILJIOTHI,

HEO0O0XO0IMMOTO
15 JUIS HATPEBAHUS

Tela u

BBIJICTISIEMOTO

UM TIpH

OXJIAXKICHUH

JlaGopatopHas

pabora

"Onpenenenue bu6mmoreka [IOK
16 . https://m.edsoo.ru/ff0a

yACIbHON 6bb0

TEIJIOEMKOCTH

BellecTra"

DHeprus

TOILIHMBA. bubmnoreka [JOK
17 | VYnenbHas https://m.edsoo.ru/ff0a

TEMmJI0Ta 7b5a

CrOpaHus

IInaBnenue u

OTBEpJCBaHUC

KPUCTAJTUYECKU bubmotera [JOK
18 - https://m.edsoo.ru/ff0a

71d2

TeIlIoTa

ILJIABJICHUS

JlaboparopHas bu6nuoreka [IOK
19 | paborta https://m.edsoo.ru/ff0a

"Omnpenenenue

12fe



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

YAEIbHOU
TETIOTHI
TUIaBICHUS
apaa"

20

[TapooGpa3zoBan
ue u
KOH/ICHCAIIHSI.
Hcnapenue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
740c¢

21

Kunenne.

Y nennHas
TeIIoTa
napooOpa3oBaHu
IU
KOHJICHCAIIHH.
3aBUCUMOCTh
TEMIEPATYPbI
KHUIICHHS OT
aTMOC(epHOTro
JIaBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
786¢

22

BnaxxaocTb
BO3IyXa.
JlaboparopHas
paborta
"Onpenenenue
OTHOCHUTEIbHOM
BJIAYKHOCTH
BO3TyXa"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
7628

23

Pemenue 3amau
Ha OIpEIETICHUE
BIIAXKHOCTH
BO3/yXa

24

[TpunIUTIBI
paboThI
TEIUIOBBIX
JIBUTATENEH.
[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CTOpaHHUS

25

KIIJI TermoBoro
JIBUTATEIIS.
TemnoBbie
JIBUTaTEIIA U
3allnTa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
7cTc



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

OKpYyXaromien
cpensl

26

3aKoH
COXpaHCHHUS U
TIPEBPAICHHS
SHEPTUU B
TEIUIOBBIX
nporeccax

27

IloxaroroBska k
KOHTPOJIBHOU
pabote 1o Teme
"TermioBble
SIBJICHUS.
N3menenne
arperaTHbIX
COCTOSIHUM
BelnecTna"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
8312

28

KoHnTponsHas
pabota o Teme
"TennoBeie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
86ae

29

DNeKTpu3aius
ten. JIBa pona
3IEKTPUUYECKUX
3apsI0B

30

Ypok-
HCCIICIOBaHUE
"DnexTpuzanus
TeJl UHIYKIUEH
U TIpH
CONPUKOCHOBEH

nun

31

Bzaumopeiicteu
€ 3apsHKEHHBIX
Tell. 3aK0OH
Kynona

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
87e4

32

DIIEKTPUYECKOE
noJe.
HanpsoxenHocTts
3JIEKTPUYECKOTO
noss. [IpuHiun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
8ala



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

CYIEPIIO3ULINU
AIEKTPUUECKUX
oJIEN

33

Hocutenn
AIEKTPUIECKUX
3apsI0B.
DJIeMeHTapHbIN
3aps.

Crpoenue atoma

34

[IpoBoHMKY U
JUDJICKTPUKHU.
3akoH
COXpaHEHUS
AIEKTPUIECKOTO
3apsa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a
8efb

35

Pemenue 3amau
Ha IPUMEHEHUE
CBOICTB
3JIEKTPUYECKHUX
3apsaa0B

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
90cc

36

DNeKTpUUECKU
TOK, YCIIOBUSI
ero
CYIIECTBOBAHUA.
HcTounuku
3JIEKTPUYECKOTO
TOKa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
95a4

37

HenicTBus
AIEKTPUIECKOTO
TOKa

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
96b2

38

VYpok-
HCCJICIOBAaHHE
"JleiicTBHE
3JEKTPUUECKOTO
OJIs Ha
MPOBOJIHUKH U
TUAJICKTPUKA"

39

DNEeKTpUUECKUM
TOK B METaJlIaxX,
KHUIKOCTSIX U
razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
9838

40

DneKkTpuyeckas
Lenb U €€
COCTaBHBIE
4acTH



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

Cuia Toka.

JlaboparopHas
pabota bu6mmoreka [IOK
41 "Msvepere 1 0.5 https://m.edsoo.ru/ff0a
8bd6
peryiaupoBaHue
CuiIbl TOKa"
DIIEKTPUYECKOE
HanpsDKEHUe.
BosnbT™meETD.
JaBoparopHas bu6mmoreka [IOK
42 paGora 0.5 https://m.edsoo.ru/ff0a
9el4
"N3mepenue u
peryiaupoBaHue
HanpsHKeHus "
ConpotuieHue
MIPOBOJTHUKA. bubnuorexa [JOK
43 | VYnenbHoe https://m.edsoo.ru/ff0a
COIIPOTHUBIICHUE a738
BEIECTBA
JlaboparopHas
paborta
"3aBUCUMOCTH
ANEKTPUYECKOTO
CONPOTHUBIICHUS bubmmorexa [JOK
44 | mpoBOJHUKA OT 1 https://m.edsoo.ru/ff0a
€r0 JJIUHEI, a738
IO/
TIOTIEPEYHOTO
CCUCHUS U
marepuana"
3aBUCHUMOCTh
CHJIBI TOKA OT bu6mmorexa [JOK
45 | HampsKeHUsl. https://m.edsoo.ru/ff0a
3akoH Oma A ad4a
ydacTKa [enu
JlaGopatopHas
pabora
"HccnemoBaHue
3aBUCHUMOCTH
bu6mmorexa [JOK
46 | CTUTPITORG 1 https://m.edsoo.ru/ff0a

WIYILETo uepes
pPE3UCTOp, OT
COMPOTHUBIICHUS
pesucropa u
HaANPSDKEHUS Ha

a04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e

pe3uctope"

[Tocnenosarenb
HOE U
47 | mapamienbHOe
COCTUHEHUS
MIPOBOJHUKOB
JlaGopaTopHas
paboTa
"ITpoBepka
MpaBuUIia
CIIOKCHUS bubmuorexa [JOK
48 | HanpsKeHHH https://m.edsoo.ru/ff0a
npu aasS8
MOCJIeZI0BATEIbH
OM COEIMHEHUU
JBYX
pe3ucTopoB”
JlaGopatopHas
pabora
"IIpoBepka
bubmuoreka [JOK
TIpaBWIIA IS
49 https://m.edsoo.ru/ff0a
CHWJIBI TOKA TIPH
adle
napasuieJIbHOM
COCIMHEHUU
pe3ucTopoB”
Pemenue 3agau
Ha IpUMEHEHHUE
bu6mmoreka [IOK
3akoHa OMa jist
50 https://m.edsoo.ru/ff0a
Pa3IUIHOTO
af8a
COCTUHEHUS
MIPOBOJHUKOB
Pabora n
MOILHOCTD bubmnoreka [JOK
51 | snexkTpuyeckoro https://m.edsoo.ru/ff0a
TOKa. 3aKOH bl24
[xoyns-Jlenna
JlaboparopHas
pabora
"Onpenenenne bubnmoreka [JOK
52 | paboThI 1 https://m.edsoo.ru/ff0a
MOILIHOCTH b3e0
ANEKTPUYECKOTO
Toka"
bu6mmorexa [JOK
DIIEKTpUYECKHUE
53 https://m.edsoo.ru/ff0a
e U

b660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

oTpeduTenn
3JIEKTPUYECKON
SHEPTUU B OBITY.
Kopotkoe
3aMbIKaHHE

54

TTocTosunbIe
MAarHuThl, UX
B3aUMOJICHCTBUE

55

Ypok-
HCCICOBaHNE
"U3yueHue
ToJiei
MOCTOSTHHBIX
MarauToB"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
c3d0

56

MarauTtHoe
TIoJIE.
MaruuTtHoe
noJsie 3eMiIu 1
€ro 3HaYCHHUE
JUTSL 5KA3HU Ha
3emite

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
cOba

57

IloaroroBka x
KOHTPOJIBbHOM
pabote 1o Teme
"DneKkTpudecKu
€ 3apsiibl.
3apsiKeHHbIE
TeNa U uX
B3aUMOJICHCTBHUS
. [TocTostHHBII
BIIEKTPUYECKHI

TOK

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
bd2c¢

58

Kontponbhas
pabota o Teme
"DnexkTpuuecKku
€ 3apsiibl.
3apsoKeHHbBIC
Tena ¥ uX
B3alUMOJICUCTBU
. [locTostHHBIM
BIIEKTPUYECKUI
ToK" /
Bceepocculickas
IIPOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
bea8



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

59

PezepBHbIit
ypok. Pabora ¢
TEKCTaMu 10
TeMe
"TlocTostHHBIHN
BIIEKTPUYECKUI
TOK" /
Bceepoccuiickas
MPOBEPOYHAs
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cdcb

60

OmnsIT OpcTena.
MaruntHOoe
mnose
3JIEKTPUYECKOTO
TOKa
MaruuTtHoe
0JI€ KaTYyIIKHU C
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cld2

61

IIpumenenue
IJEKTPOMAarHuTo
B B TCXHUKE.
JlaboparopHas
paborta
"U3ydeHue
JEUCTBUSA
MarHuTHOTO
oJIs Ha
MIPOBOJTHUK C
TOKOM"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
c74a

62

DNeKTpoaBUTaATE
JIb TIOCTOSITHHOTO
TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUraTe
JIeH B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TPAHCTIOPTE.
JlaboparopHas
paborta
"Konctpyupona
HUE U U3Y4YCHHE
paboThI
3JIEKTPOJIBUraTe

JIsL

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a
c86¢



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

OnpITHI
®apanes. 3akoH
63 | BIEKTPOMarHuT
HOW UHIYKIHUH.
[IpaBuito Jlenna

DIIEKTpOreHepar
op. CriocoOwI
TOJTYYCHUS
ANEKTPUICCKON
ca | PHEpTHH.
DIIEKTPOCTaHIU
1 Ha
BO300HOBJISIEMBI
X HCTOYHUKAX

SHEPrUu

TToaroroBka x
KOHTPOJIBHOU
65 pabote o Teme
"DneKTpuuecKu
€ 1 MarHuTHBIE

SABIICHUS"

KontposbHas
pabora 1o Teme
66 | "DnexkTpuuecku
€ ¥ MarHUTHbIE
sIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cbl4

Pe3epBHbIit
ypok. Pabora ¢
67 | TEeKCcTaMH Mo
teme "TemnoBkle
sBiieHus"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a
ccSe

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU 110
68
TeMe
"MarauTHbIe

ABIIEHUS"

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 4

14.5

9 KUIACC

Ne Tema ypoxa
n/

KoanuyecTBO 4acoB

Bce | KonrpoJab

IIpakTHyec

JlaTa
HU3y4eH

DJIEeKTPOHHbIE
uugposbie



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

ro HBbIE KHe padoThl| us o0pa3oBaTe/bHbIC
padoThI pecypchl
Mexanunueckoe
JBUKECHHUE. 1
MarepuanbHas
TOYKa
Cucrema orcyera.
OTHOCUTENBHOCTD bubmorexa TIOK
MEXAHIIECKOr0 1 https://m.edsoo.ru/ff0
ad474
JIBYOKCHHUS
PaBHOMepHOE bubnmoreka [JOK
MPSAMOJIMHEITHOE 1 https://m.edsoo.ru/ff0
JIBUKECHUE ad19a
HepasHomepHoe
IIPSAMOJIMHENHOE
JIBUYKEHUE. 1
Cpennsisi u
MTHOBEHHAas
CKOPOCTH
[IpssmonuneitHOe
PaBHOYCKOPEHHOE bubmorexa HOK
BIDKOHEC. 1 https://m.edsoo.ru/ff0
ad8d4
Yckopenue
CxopocTb
MIPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOT 1
O JIBWDKCHHSI.
I'paduk ckopoctu
JlaGopaTopHas
pabora
"Onpenenenue
YCKOpEHUs Tella bubmuoreka IIOK
npu 1 1 https://m.edsoo.ru/ff0
PaBHOYCKOPEHHOM adbl8
JBKEHUH TI0
HAaKJIOHHOMN
MJIOCKOCTH"
CBoOoiHOE
najcHue Tel. 1
OnpiThl [Manunes
PaBHOMepHOE
J—— but6mmoreka [JOK
1 https://m.edsoo.ru/ff0

OKPY>KHOCTH.
[Iepnon n yactora

ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

oOpareHusl.
JInbgeiinag n
yIJIOBasi CKOPOCTH

10 enTpocTpemuren
bHOE YCKOPEHHE
[IepBbl1it 3aKk0H bubmmoreka [JOK
11 | Herorona. Bexrop https://m.edsoo.ru/ff0
CUJIBI ae612
Bropotii 3akoH
but6mmoreka [IOK
HrroToHa.
12 § https://m.edsoo.ru/ff0
PaBHOpelicTBYOIIT
ae72a
ast cuia
Tpetnii 3akoH
bu6nuoreka [JOK
HprotoHa.
13 C https://m.edsoo.ru/ff0
YIEPIO3UITUS 20082
cuiI
Pemenue 3agau Ha but6mmoreka [IOK
14 | npumeHeHue https://m.edsoo.ru/ff0
3akoHOB HproTOHA aebbe
bub6mmoreka [IOK
Cuna ynpyrocru.
15 https://m.edsoo.ru/ff0
3axoH ['yka
aeca2
Penrenue 3amad mo
16 | Teme «Cuna
YIPYTOCTH
JlaGopaTopHas
pabora bu6mmoteka [{JOK
17 | «Onpenenenue https://m.edsoo.ru/ff0
JKECTKOCTH aee28
MIPYKUHBD)
but6mmoreka [JOK
18 | Cuna tpeHus https://m.edsoo.ru/ff0
af738
Pemenue 3agau no but6mmoreka [IOK
19 | Teme «Cuna https://m.edsoo.ru/ff0
TPEHUS» afa26
JlaGopaTopHnas
paborta
" bubnmnoreka [JOK
Onpenenexnue
20 https://m.edsoo.ru/ff0
kod(durmenra AfSbe
TpEeHUs
CKOJIb)KeHUS"
Pemenue 3amad mo
" but6mmoreka [IOK
TeMme "3aKOoHBI
21 https://m.edsoo.ru/ff0

Herorona. Cuia
ynpyroctu. Cuia

afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

TpeHus"

22

Cuiia TSKECTH U
3aKOH BCEMUPHOTO
TSATOTEHHUSL.
VYckopenune
CBOOOIHOTO
nageHus

bubmuorexa [JOK

https://m.edsoo.ru/ff0
af044

23

Ypoxk-
KOH(epeHIIHs
"JIBUKEHUE Tell
BOKPYT
IPaBUTAIMOHHOTO
IIEHTpa
(Conneunas
cUCTEMA).
lanaxktuku"

24

Pemenne 3ama4d mo
TeMe "Cuia
TSDKECTH U 3aKOH
BCEMHUPHOTO
TAroTeHus"

but6mmoreka [JOK

https://m.edsoo0.ru/ff0
af5f8

25

[IepBas
KOCMUUECKas
CKOpOCTb.
HesecomocTs u
neperpy3Ku

bubnnorexa [JOK
https://m.edsoo.ru/ff0
af33c

26

PaBHOBecue
MaTepHanbHOU
TOYKH.
AOCOIIIOTHO
TBEPAOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpeTIEHHON
OCBIO BpalleHUs.
MOMEHT CHJIBI.
LenTp Tsxectn

bu6nunoreka [IOK
https://m.edsoo.ru/ff0
afe36

27

PaBHOBeCcue
MaTepHanbHON
TOYKH.
AOGCOIOTHO
TBEPAOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

OCBIO BpallCHUS.
MOMEHT CHJIBI.
LenTp TsxecTn

Pemntenue 3anad 1o
Teme "MoMeHT

bubnuorexka [JOK

28 https://m.edsoo.ru/ff0
cunsl. Llentp b02bd
TsDKecTH"
IloxroroBka k
KOHTPOJIBHOU
pabote 1o TeMe bubnuoreka IIOK
29 "MexaHn4yeckoe https://m.edsoo.ru/ff0
NIBIDKCHUE. b0408
BzanmoneiictBue
Ter"
KonTponbhas
pabora 1o Teme
" but6mmoreka [{IOK
Mexanuueckoe
30 https://m.edsoo.ru/ff0
NIBIDKEHHE.
N b06ec
BszaumopeiictBue
Tea"
Nmmnynsc Tena.
NmMnynbc cuisl.
3akoH
bubmuorexa [JOK
COXpaHEHUs
31 https://m.edsoo.ru/ff0
UMITyJIbCA. bO7fa
Yupyroe u
HEymnpyroe
B3alMOJICUCTBHE
Pemenue 3amad 1mo
" bubmuorexa [JOK
TeMe ""3aKoH
32 https://m.edsoo.ru/ff0
COXpaHEHUs b096e
uMmyJibca"
Ypoxk-
KOH(pepeHIHs
"PeakTUBHOE
33
IIBIDKEHUE B
pUpoJE U
TeXHUKe"
Mexanudeckas bu6nuoreka [JOK
34 | paborawu https://m.edsoo.ru/ff0
MOIIHOCTb b0a&4
Pabora cuibl
but6mmoreka [JOK
TSDKECTH, CHIIBI
35 https://m.edsoo.ru/ff0

YIPYTOCTH U CHUJIBI
TpeHus

b0db8



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTopHnas
pabota
«Onpenenenue
paboTHI CHITBI
TpEHUs TIPU
PaBHOMEPHOM
JBUYKEHUU Tena
o
TOPU30HTAJIBHOU
MIOBEPXHOCTU»

37

CBs13b DHEPIUM U
paboTHI.
[TorenmansHas
SHEPTHUs

38

Kunernueckas
sHeprus. Teopema
0 KHHETUYECKOM
SHEPTrUu

bub6nmoreka [IOK
https://m.edsoo.ru/ff0
b0c32

39

3akoH
COXPaHCHHUS
DHEpPIruu B
MCXAHHUKEC

40

JlaGopaTopHas
pabora
«M3yuenue
3aKOHa
COXPAaHEHHUS
SHEPTUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
bl2fe

41

KoneobarensHoe
ABUXXCHHUC U €TI0
XapaKTePUCTHKHU

bu6nuoreka [IOK

https://m.edsoo.ru/ff0
b1858

42

3aTyxaroiue
KoJIe0aHusL.
BoiHyX1cHHBIE
KoJIe0aHMSL.
Pe3onanc

but6mmoreka [{OK
https://m.edsoo.ru/ff0
b20f0

43

Marematnueckuit
Y NPy KUHHbBIN
MasiTHUKA

44

Ypok-
HCCIEI0BaHUE
«3aBUCUMOCTD
nepuojia
KoJieOaHUi OT
KECTKOCTH

but6mmoreka [{OK
https://m.edsoo.ru/ff0
b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATUA

1.2

pasindaTth SABJICHUA MO ONHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘I€CKOG SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SBICHHS B MPHUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYILIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHUI

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONb3ysd (U3UYECKHe BEJIMYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICT HCIOJIB3YEMBIX BEIUYMH, UX
0003HaueHMs ¥ €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIBL,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MUYECKYI0O BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKd  M3YYEHHBIX  3aBHCHUMOCTEHN

(U3HYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHUS U TPOIIECCHI,
UCIIONIBb3YSl W3YYEHHBIE 3aKOHBI, MpPU JTOM J1aBaTh CJIOBECHYIO
GbopMyIMpPOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPAKCHUE

1.6

OOBACHATh (U3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEl, B TOM
4yucieé M B KOHTEKCTE€ CHUTyallMii IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIIBIATh PUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarbh pacu€THbie 3a4a4u B | — 2 NeMCTBUS, UCIOJb3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBatONIUE (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3a7laud  3alUChIBaTh KpPaTKOE YyCIIOBUE, IMOJCTaBIATh
¢u3nueckre BeTUUMUHBI B (POPMYJIBI U IPOBOAUTH PAcU&Thl, HAXOAUTh
CIpaBOYHbIE JAHHbIE, HEOOXOAUMBIE JJIsl PEeLIeHUs 3aja4, OLIEHUBATh

PEATUCTUYHOCTD MOTYyYSCHHON (PU3MUECKON BETMUMHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh MpPHU OMOIIU
(bH3H‘{€CKI/IX METOOAOB, B OIIMCaHHMHM HCCICOOBAaHHA  BBIACIIATH
poBepsieMoe  MpeArnojoXkeHue  (Tumoresy),  pa3iuyaTb U

MHTEPIPETHPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B




XOJ¢ OIIbITa, ACJAaThb BBIBOJBI 11O €TI0 PE3yJibTaTaM

1.9

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SBICHUN WU
¢u3nueckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEpSiEMbIE
MPENIONIOKEHNs, cOOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

060py,[[0BaHI/I$I, 3allMChIBATh XO/J OIIbITa 1 (pOpMyanOBaTB BBIBObI

1.10

BBITNIOJHATh NPSMbIE U3MEPEHHs] C HCIOJIb30BAaHHUEM AHAJOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCJIEIOBAHHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIIOIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOro HCCIEIOBaHUsA, COOUpATh
YCTAHOBKY W BBIIIOJIHATh U3MEPEHUS, CIAEAYsI IPEMIOKEHHOMY IUIAHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX Ta0IHIl U TpaduKOB, AENIaTh BHIBOJIbI

10 pe3yJibTaTaM HUCCICAOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘~I€CKI/IX BCJIMYHH, CJICaysd
HpCHHO)KeHHOP’I HHCTPYKIUU: IIPU BBIITOJHCHUU I/I3MepeHI/II\/’I CO6I/IpaTI:>
OKCHICPUMCHTAJIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

coOmofaTh IMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh MPUHLUIBl JEHCTBUS H3YYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
UCTONB3ys 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUM U

HCO6XOI[I/IMI)I€ (1)I/ISI/I‘IGCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTH

OPUBOAUTH MpHUMEPHl (HAXOAUTh HMHGOPMALUIO O HpuUMepax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
KM3HM 1 obecriedeHuss Oe30macHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAaHEHUS 310POBbs U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOT'O ITIOBCACHUS B oxpy;xaromeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOpP MCTOYHHKOB MH(OpManuu B cetn MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM U MyTEM CpPaBHEHHUS Pa3IMYHbIX HCTOYHHMKOB
BBLJIENIATE MH(OPMALUIO, KOTOpasl sBISETCS NPOTHMBOPEUMBON MU

MOXET OBITh HEJJOCTOBEPHOI

HUCIIOJIB30BATh Ipu BBIIIOJIHCHHUH y‘{e6HBIX SaﬂaHI/Iﬁ




HAYYHONOITYJISIPHYIO ~ JIUTepaTypy  (HU3MUECKOro  COJACpXKaHMA,
CIPAaBOYHBIE MaTepHaNbl, pecypcbl cetn VHTepHeT, BianeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU

13 OJJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HIECKOTO
COJZIEp>KaHusl, B TOM YHCJIe MyOTUYHO JeNaTh KPaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM Y4YE€OHBIX HCCIIEIOBAaHUMA, TPH OSTOM
IPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHATUHHBIN anmapar Kypca

(bU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3EHTaUeH

1.19

IIPpU BBIITOJIHCHUH y‘-Ie6HLIX IMPOCKTOB U I/ICCJIC,Z[OBE[HI/Iﬁ pacnpeacisiTb
00513aHHOCTH B rpymnmne B COOTBETCTBUU C ITOCTABJICHHBIMU 3aja4aMU,
CJICIUTb 3a BBIIIOJHCHHCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OIICHHMBAThH
COOCTBEHHBIN BKJIaad B  JCATCIBHOCTbL TI'PYIIIIbI, BBICTPAWBATDH
KOMMYHHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUuThIBaA MHCHHUC

OKPY KaOIINUX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pasindaTts SABJICHUA IO ONHMCAHHUIO MX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCI(OC SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4Yucie (U3NUECKUe SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BbIIEIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

ONHUCHIBATh H3YYEHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMUS,
UCTONB3ysd (U3UYEeCKHe BEIMYMHBI, IPU ONUCAHUM MPABUIBHO
TpakToBaThb  (PU3WYECKUH  CMBICA  HCIHOJB3YEMBIX  BEJIUYHH,
0003HAaYeHUS U eIUHUIIBI (PU3NYECKHX BEITHMYUH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOLIME JAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHMMH
BEIMYMHAMHU, CTPOUTh  TIpadMKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BETHMYUH

1.5

XapaKTCpU3oBaThb CBOMCTBa TCII, (I)I/I?»I/IquKI/Ie SABJICHUS U IIPOLICCCHI,




WCIOJIb3ysl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTbh CJIOBECHYIO
GOpMYITUPOBKY 3aKOHa MW  3alHCBhIBATh €r0  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATH (PU3NYECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYEeCKHMX IIaroB ¢ NOMOIIbIO | — 2 M3y4EHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiaTh pacuéTHble 3a7aud B 2 — 3 NEHCTBHUS, UCIONb3YSl 3aKOHBI U
(dbopmyIibl, CBsA3BIBaIONIME (PU3NYECKHE BETUYMHBI: HA OCHOBE aHaM3a
YCJIOBHS 3a/1a4 3alMChIBATh KPATKOE yCIOBUE, BBISIBISATH HEIOCTATOK
JaHHBIX U1 pelleHHs] 3aJaud, BBIOMpPATh 3aKOHBI U  (POPMYJIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], POBOJUTh PAcYEThl U CpPaBHUBATH
MOJIydYEHHOE 3HaYeHUE (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HpPHU IOMOIIU
(bU3NUECKUX METOJIOB, UCIOJb3YsI ONMCAHUE HCCIIEIOBAHNUS, BBIICIAThH
IIPOBEPSIEMOE TPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIbI

1.9

MIPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBJICHUH WU
¢u3nueckux  CBOMCTB  Ted:  (OpPMyJIHpOBaTh  MpOBEpsiEMble
MPENIONIOKEHNs, CcOOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

OGOpy,Z[OBaHI/IH, OIIMCBIBATh XO/[ OIIbITa U (I)OpMYJ'II/IpOBaTB BBIBOBI

1.10

BBIIIOJHATL IMPAMBIC HU3MCPEHHA C HMCIIOJIB30BAHHUEM AHAJIOTOBBIX
HpI/I60pOB U JaT4YHUKOB (I)I/ISI/IIIGCKI/IX BCJIMYHNH, CPaBHUBATL PC3YJIbTATLL

M3MEPEHHM ¢ YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOAWTH  HCCIIEJOBAaHME  3aBUCUMOCTH  OJIHOW  (hu3HUecKoit
BEJIIMYMHBI OT JAPYrol € HCHOJIB30BAHUEM NPSMBIX HW3MEPEHUIA:
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, ClleAys MPEAIOKCHHOMY  IUIaHy, (DHUKCHpPOBATH
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTU B BUJIE TaOnHIl U TPaduUKOB,

ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3MYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cleqys IpPENJIOKEHHOW MHCTPYKUMH, W BBIYUCIATH 3HA4YCHHE

BCJINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30macHOCTH IIpH pa60Te C




1a0opaTOpHBIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HW3YyYEHHBIX HpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHHA O CBOMcTBaX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

(I)I/IBI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacmno3HaBaTb MPOCTBIC TEXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o cXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITb CXCMbI
SJICKTPHUICCKUX ueneﬁ C TMOCICAOBATCIbHBIM MW IIapaJlJICTIbHBIM
COCOIMHCHHUEM 9JICMCHTOB, pasjindasa YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

1.16

OPUBOAUTH TNpPHUMEPHl (HAXOAUTh HMH(POPMALMIO O THpuUMepax)
MPAKTUYECKOI0 MCIIOIb30BaHMsl (PU3MYECKUX 3HAHUN B OBCEIHEBHOMN
KU3HM Juid  o0ecriedeHuss O€30macCHOCTH TNpu  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbs U

CO6J'IIOI[€HI/IH HOPM 35KOJIOTHYCECKOI'O TOBCACHU B oxpy;xa}omeﬁ cpeae

1.17

OCYIIECTBIISATh OUCK HHPOPMAIHH (DPU3NIECKOTO COJIEPKAHUS B CETH
HNHtepHeT, Ha OCHOBE HUMEKIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JIOTIOJTHATEIIbHBIX HMCTOYHUKOB BBIACIATH HWH(GOpPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘HdBOIZ WJIA MOXET OBITh HCI[OCTOBCpHOﬁ

1.18

UCIOJIb30BaTh IPU  BBIMOJHEHMM YYEOHBIX 33JaHU  Hay4HO-
HOMYJISIPHYIO JINTEPaTypy (PU3NYECKOrO COJEpKaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypchl cetd MHTepHer; Biaaerb npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHusl WHGOpPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3llaBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mmas uHGOPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
COJICp)KaHUsS, B TOM 4YHCIE MMyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHON WM HCCJICIOBATEIIBCKOW JCSITEILHOCTH, TPH 3TOM
TPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIM IMOHSITUHHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.20

P BBITIOJHEHUN YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
IIPOLIECCOB PacCHpellesITh 00S3aHHOCTU B T'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUI B KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBCHHBIN
BKJIaJ B JEATEIIbHOCTb TIPYIIIbl, BbICTPAaUBaTh KOMMYHUKATHUBHOE

B3aMMO/ICHCTBHE, POSBIISS TOTOBHOCTH pa3pemaTh KOHQIUKTHI




9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TIOHATUS

1.2

pas3jindaTtb ABJICHHA IO OIIMCAHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3H‘-I€CKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE M3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4YHCiIe (U3NYECKUE SBICHHS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO0 337a4yy B y4yeOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIMCHIBaTh HM3yYEHHBIC CBOWCTBA Tl U (PU3MUECKUE SBICHUS,
UCIOJNB3Yysl (pU3MUECKHE BEJIWYUHBI, IpPU ONUCAHUU IPABHIBHO
TPakTOBaThb  (PU3MUYECKUII  CMBICA  MCIOJb3YEMbIX  BEJIHUYMH,
0003HAYECHHS W eIUHUIIBI (PU3NYECKUX BEITMUNH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JpYyTUMHU
BEIMYMHAMH, CTPOUTH TpapUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bI/I3I/I‘l€CKI/IX BCINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKHUE SIBICHUS H TIPOIIECCHI,
UCIIONB3YSl HW3YYEHHbIE 3aKOHBl, NpPHU OSTOM [aBaTh CIIOBECHYIO
(GOpMYyJIUPOBKY 3aKOHa M 3alMCHIBAaTh €r0  MaTeMaTUYECKOe

BBIPa’XCHHUC

1.6

OOBSCHATH (PM3MUYECKUE MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISTH MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH O0BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMONIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

¢bu3nUecKux ABICHUNA, PU3NIESCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbe 3a7adu (OMHUparoNMecs Ha cucremMy W3 2 — 3
YpaBHEHHII), WCMONB3ys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIIUE
¢du3nveckre BeJIMYUHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJadu
3alHChIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIE JJAHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUTSL PEIIeHUs, MPOBOJUTH PACUEThl U OICHUBATh PEATUCTUYHOCTH

MOJTy4YE€HHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPH OMOIIH

(1)I/I3I/ILI€CKI/IX MCTOIAO0B, MCIIOJB3Yys OIMMCAHUC HCCIICAOBAHHA, BBIACIIATH




MMPOBCPACMOC TIPCAIOJIOKCHNUEC, OLCHUBATL IMMPABUIIBHOCTL IMOPAAKaA
MMPOBCACHUA HCCIICAOBAHUA, [OCJIaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YyJIbTAThI HaGJ’IIO,Z[eHI/Iﬁ " OIIBITOB

1.9

MPOBOJUTH OIBITHI TI0 HAOMIOACHUIO (PH3MUECKUX SIBICHUH WU
(Gu3MUeCKUX CBOMCTB TeJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 000pYAOBaHHSA, OMUCHIBATH XOJ OMNBITa U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOAMTH MPU HEOOXOIUMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUH,
OTIpe/ieTisisi CpelHee 3HAuYeHUE H3MepseMOoil BennuuHbl (PoKycHOe
paccTositHue coOuparomel JUH3bI), 00OCHOBBIBaTH BBHIOOp crocoba

U3MepeHus (M3MEpPUTEIBHOTO Mprodopa)

IIPOBOAMTH HCCIIEJOBAHUE 3aBUCHMOCTEH (M3UYECKUX BEITUYHUH C
WCIIOJIb30BAaHUEM TPSAMBIX M3MEPEHUN: IUIAHUPOBATh MCCIIENOBAaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBaTh pE3yJIbTAThI
MOJYYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

Fpa(l)I/IKOB, ACJIaTb BBIBOAKI 110 PE3yJIbTaTaM MCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  HM3MEpPEeHHs  (U3MYECKUX  BEJIUYUH:
IUIAHUPOBATh U3MEPEHUsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEAys INPEII0KEHHOW HWHCTPYKLUH,
BBIYMCIIITH 3HAYEHHWE BEJIMYMHBI W AHAJU3UPOBATH IIOJIYYEHHBIE

PE3YJIbTAaThI C y‘léTOM 3aIaHHOM MOT PEIIHOCTH I/I3MepeHI/II\/’I

1.13

coOmofaTh IMpaBWiIa TEXHUKM Oe3omacHOCTH Tpu paboTte ¢

1a00paTOpHBIM 000py1I0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE NPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHajibHas TOYKa, aOCOIOTHO TBEPLOE TEJIO, TOUSUHBIH HCTOUHUK
CBETa, JIyd4, TOHKAs JIMH34a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HAHUS O CBOMCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

CI)I/ISI/IIICCKI/IS 3aKOHOMCPHOCTH

1.16

UCIIONIB30BAaTh CXEMBbl M CXEMaTUYHbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEUICHUH YUeOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JJIsl TOCTPOEHHs N300pakeHUH B IMIIOCKOM

3epKajie U coOMparoIei JT1H3e

NPUBOIUTH TMpPUMEpbl (HaXOAUTh UWHPOPMALUMIO O MPUMEPAX)




MPAaKTUYECKOTI'0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HH JJI1  oOecredyeHus Oe30MacHOCTH TpH  OOpalieHuH C
npubopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMH, COXPaHEHUS 3JI0POBbS U

COOJIIOICHNS HOPM HKOJIOTMYECKOTO MOBEJICHHUS B OKpY Kalollel cpee

OCYIIECTBIIATh MOUCK MHPOPMALUU (HPU3NIECKOTO COEPIKAHUS B CETH
WutepHer, camocrosTenbHO (GOpMYyJIHpYys TOUCKOBBIM  3ampoc,
1.18 HaxOIWUTb IIYTH  OINpPENEJICHUS  JOCTOBEPHOCTH  IOJIyYEHHOM
nH(pOpMallMd Ha OCHOBE HMEIOUIMXCA 3HAHUN U JOMOJIHHUTEIbHBIX

HCTOYHUKOB

WCIIONIb30BaTh TIPW  BHITIOJIHGHWH YYE€OHBIX 3aJaHUid  HAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COJCpKAHUS, CIPABOUYHBIE
1.19 Marepuaibl, pecypcbl cetu MHTepHeT; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3zoBaHus WHGOpPMALIUKA U3 OJHOMN

3HAKOBOHM CUCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHbIE NHMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBE HH(pOpMAIMM M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOrO
CoJiepKaHus, MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW HIIU
1.20 UCCIIEIOBATENIbCKOM  AESITENbHOCTH,  HpPU  3TOM  T'PaMOTHO
UCII0JIb30BaTh N3Y4YECHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszaeia
GU3MKM U CONPOBOXKJATh BBICTYIJICHHME IpE3CHTAlMEed C y4ETOM

0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

IIPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKUX
IPOLIECCOB pacrpeAessaTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBHM C
o1 IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBIIOJIHEHUEM IUIAHA
. NeMCTBUI M KOPPEKTUPOBATD €T0, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJ B JEATEIBHOCTH TPYIIIBI, BBICTPAMBaTh KOMMYHUKATUBHOE

B3aHMOHCﬁCTBHe, MMPOSABJISAA TOTOBHOCTE Pa3pellaTh KOHq)J'II/IKTBI

HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

Koa 2n1emenTa HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA
pa3aejia

1 ®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MHUPA




1.1

®dusuka — Hayka O Ipupoje. SBiueHus npUpOBL.
®usnueckue  SBICHUS: MEXAHMYECKHE, TEIJIOBBIE,

QJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnyeckue BeIUMUMHBL. V3Mepenune  Qusnyeckux
BeimunH.  Pusnyeckue  npubopel.  [lorpemrHoctsh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €TMHUIL

1.3

ECTGCTBCHHOHay‘-IHHﬁ METOJ IIO3HAHU: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIXCHHUC THUIIOTE3,
SKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HAOJIFOJaeMOTO SIBJICHUS

1.4

Omnucanue (bI/I3I/ILIeCKI/IX SIBIICHUI ¢ HOMOIIBIO MOAETICH

1.5

[TpakTuueckue padbOThI:

HiHtPar##l3mepeHne pacCTOSHUN.
#HiHParf##3mepenue o0béMa KUAKOCTU U TBEPAOIrO
Tena.

#H#HPar###Onpenenenne pa3MepoB MaJbIX TEJ.
#i#HParf##l3Mepenne  TemmepaTypbl [IpM  IIOMOIIH

JKUJKOCTHOTO TEPMOMETPA U AATYUKA TEMIEPATYPBI

INEPBOHAYAIJIBHBIE CBEJEHMA O CTPOEHNHN BEILECTBA

2.1

HiHHPar###CTpoeHre BEIeCTBA: aTOMbI U MOJIEKYJIbI, UX
pasmepel.  OmbITBL,  JOKa3bIBalOIIME  JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

Hi#H#Par##H# | BukeHne yacTull BemecTBa. CBA3b CKOPOCTH
JIBW)KEHUA 4YacTULl C TeMmmepaTypou. bpoyHOBCKkoe

nBrxkeHue, Tuddys3us

23

B3aHMOHeﬁCTBHC YacTuUll BCUICCTBA: MIPUTAKCHNUEC U

OTTAaJIKMBAaHHC

24

HiHPar### ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAUTMYECCKUX) TEI.
B3anmoCBA3b MEXIy CBOWMCTBAaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX ATOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJBI

2.6

[TpakTuueckue padbOThI:
#H##Par###OLeHka quaMeTpa aToMa METOAOM PsJioB (C
UCTIONIb30BaHueM (otorpaduii).

#H#HPart###OnbITEI 1o HaOJIFO IEHUTO TEMJIOBOTO




pacIIMpeHust ra3oB.
HHHPar###ONBITEL 10  OOHAPY)KEHUIO JEUCTBUSI CHUII

MOJICKYJISIPDHOT'O MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVCTBUE TEJI

3.1

MexaHudeckoe JBHXXCHUC. PaBHOMCpHOC u

HEpPaBHOMEPHOE JIBIKEHHE

3.2

Hi#HPar#t#H#CKopoCTb. Cpennsist CKOPOCTh npu
HEpaBHOMEPHOM JBM)KEHUHU. Pacuér myTw M BpeMeHHU

JABUXXCHUSA

3.3

SBneHre HHEPIMU. 3aKOH WHEpUUU. B3aumoneicTBue
TCJI KaK HquHHa N3MCHCHMUSL CKOpOCTI/I JOBUXXCHUA TCJI.

Macca kak Mepa HHEPTHOCTH Tella

3.4

#H##PartH## motHocTh BelecTtBa. CBS3b IUIOTHOCTH C

KOJMYCCTBOM MOJICKYJI B €IUHHUILIC 00BEMa B€IICCTBa

3.5

Cua KaKk XapakTepUCTHKA B3aUMOICHCTBHS TN

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

MNOMOIIBbIO JTUHAMOMETPaA

3.7

#H#HPartH#SIBneane Tarorenna u cwia Tsokectu. Cuna

TAKCECTU HAa JPYTHUX IJIAHCTAX. Bec Tema. HeBecoMoCTh

3.8

Cuna Ttpenusi. TpeHUE CKOJNBKEHHS U TPEHHE IOKOA.

TpeHue B mpupo/ie U TEXHUKE

3.9

HiHPar##H#CrioxkeHue CuJl, HalpaBlIE€HHBIX IO OJHOMU

npsMoil. PaBHozaelcTByonas cui

3.10

[TpakTyeckue paboTHI:

OnpeneneHue CKOPOCTM  PaBHOMEPHOIO  JABMXKEHHUS
(wrapuka B KHAKOCTH, MOJEIH  JIEKTPHUECKOTO
aBToMOOWIA u Tak panee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHs Opycka WIM IIapuka 10
HAaKJIOHHOM  IulockocTH. OmpeneneHne  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JI€MOHCTPHUPYIOILNE
3aBHCHUMOCTB pacTsHKeHHs (IedopManuu) NpYKUHBI OT
NPUJIOKEHHON  Ccuibl.  ONbITB, JA€MOHCTPUPYIOIIUE
3aBHCHUMOCTB CHJIBI TPEHHUSI CKOJIbKEHHUSI OT Beca Tella U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

3.11

duznueckue SIBJICHUS B npupoac: MpuMEPbI ABHMIKCHUA C

pa3MYHBIMHA CKOPOCTSIMU B JKMBOM M HEKHMBOU IPUPOJE,




HeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

Texuuueckue yCTpOﬁCTBaI AUHAMOMCTpP, TOAUIUITHUKN

JIABJIEHME TBEP/BIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro Ttena. CrocoObl YMEHBLICHHUS H

YBCIIMUCHUA NABJICHUA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCUMOCTh JaBJICHUS ra3a OT O6’béMa,

TEMIIepaTypbl

4.3

[Tepenava naBneHus TBEPABIMHU TEJAMU, KUJIKOCTIMH U

razamu. 3akoH Ilackans. [IlHeBMaTHUECKHE MAIIMHEL

4.4

3aBUCUMOCTh  JABICHHUS JKUAKOCTH OT  TIyOWHBI.
IMuppocratuueckuit napagokc. CooOIIAOIINECs COCYIbL.

FI/I,Z[paBJ'H/ILIeCKI/IC MEXaHU3MBI

4.5

ATtmocdepa 3emin u atmochepnoe gapinerue. [TpuunHb
CyIIECTBOBaHUSI BO3AYIMIHONW 000504kn 3emin. OmbIT
Toppuuemnnu. 3aBHCUMOCTh aTMOC(HEPHOTO NaBICHUS OT

BBICOTHI HaJl YPOBHEM MOPS

4.6

Wsmepenune armocdepHoro naieHus. [Ipubopsl s

U3MepeHus aTMOC(HEPHOro AaBJICHUS

4.7

JleficTBHe XUAKOCTU M ra3a Ha IOIPYKEHHOE B HUX
Teno. BeiTankuBaromas (apxuMenoBa) Cuila. 3aKOH

Apxumena

4.8

IInaBanue ten. Bo3ayxomnnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBHCHUMOCTH Beca Tejla B BoAe OT
o0b€Ma TOrpyKEHHOH B KHAKOCTh YacTH Tena.
OnpenenieHre BhITAIKUBAIOIICH CUIIbI, JEHCTBYIONIEH Ha
TEI0,  NOrpy:k€HHoe B  KuAkocTh.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JACHCTBYIOIIEH
Ha TENO B JKUIKOCTHA, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIINE  3aBUCHUMOCTh  BBITAJIKUBAIOIIECH
CHWJIBI, ICUCTBYIOIIEH Ha TENO B JKUAKOCTHU, OT 00BEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTH TeJIa U OT IIOTHOCTH
JKUJKOCTH. Konctpyupoanue apeomerpa WA
KOHCTPYUPOBAHUE  JIOAKM W  ONpeleieHue €€

IPy30I0AbEMHOCTH

4.10

duznueckue SABJICHUS B npupoae: BIIUSTHUEC

aTMOC(I)epHOFO JIaBJICHUS Ha YKMBOM OopraHusM, IjiaBaHue




pbIO

4.11

TexHuueckue ycTpoiicTBa: COOOLIAIOIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbD, SHEPT' U

5.1 Mexanunueckas pabota
5.2 MexaHn4deckasi MOIIIHOCTh
53 [IpocTeie MeXaHWU3MBI: pbluar, OJOK, HaKIOHHAS
' m10ckocTh. [IpaBuito paBHOBECHUS pbIUara
5.4 [TpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JEHUCTBUSA MEXAaHU3MOB. [IpocThie MEXaHU3MBI
B OBITY U TEXHUKE
5.6 [loTeHuumanbHast SHEPruu Tena, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckast sneprus
s 53 [lonnass mexaHuueckass >HEprusi. 3aKOH H3MEHEHUs U
' COXpaHEHUsI MEXaHUYECKOW YHEPTUH
[TpakTudeckue paboThI:
HHPar###Onpenenene pabOThl CHJIBI TPEHUS MPH
50 PAaBHOMEPHOM JBHJKCHUM Te€ja [0 TOPU30HTAIBHOU
' NOoBepXHOCTU. lccnenoBanue yCIOBUH  paBHOBECUS
peiuara. Msmepenue KIIJ[ HaxkIOHHONW IJIOCKOCTH.
N3yueHne 3aK0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU
510 ®usnueckue SBICHHUS B MPUPOJAE: pPbIYArM B Tele
' yesoBeKa
TexHuueckue yCTpOWCTBA: pblyar, IMOABWXKHBIA U
5.11 HETOABUKHBIM OJIOKM, HAKJIOHHAS TUIOCKOCTB, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kox
Kon 2i1emenTa IIposepsiemble 3JIeMEHTbI CO/IEPKAHUSA
pasaena
TEITJIOBBIE ABJIEHU A
6 61 OCHOBHBIE  TOJOKEHUA  MOJEKYJIAPHO-KMHETUYECKOM
. TEOPHUH CTPOEHUs BelllecTBa. Macca v pa3Mepbl MOJIEKYII.




OHBITLI, MNOATBCPIKAAOIIUC OCHOBHBIC TTIOJIOXKCHUA

MOJIEKYJIIPHOKUHETUYECKON TEOPUU

Mopaenmu  TBEPAOrO, IKHAKOTO H  ra3o00pa3HOro

6.2 cOoCTOSIHMI BemiecTBa. Kpucrammnueckne u amopdHbIE
Tena
OOBsicCHEHHE CBOWCTB Ta30B, )KUJIKOCTEH M TBEPABIX Tell
6.3 Ha OCHOBE TIOJIOXKEHUH MOJEKYISIPHOKMHETHYECKON
TEOPUHU
6.4 CmauuBaHUE U KallWUISIPHbBIE SIBJICHUS
6.5 TemioBoe pacIIMpeHHE U CKATHE
66 Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sneprusi. CriocoObl M13MEHEHUS! BHYTPEHHEH
' SHEPTHUU: TeIIonepeada U CoBepIIeHue padoThl
62 Buapl Temnonepenayu: TEIIONPOBOIHOCTh, KOHBEKITHUS,
' U3JIy4eHue
KonuyectBo  TemnoTel.  YaenbHas — TEMIOEMKOCTh
6.9
BELIECTBA
TeruiooOMeH U TemjaoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEpAEBAaHUE KPUCTAIUIMYECKUX BEIIECTB.
' VnenpHas TEMioTa MIaBICHUs
[TapooGpazoBanue u  KoHueHcauus.  Mcmapenwue.
610 Kunenne. VYaenpHas  Temuora  mapooOpa3oBaHUS.
. 3aBUCUMOCTh TeMIepaTyphl KUIEHHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprusi TOIUINBA. Y ebHas TEIIOTa CrOpaHus
[Tpunnuner  pabotel  TermioBbiX — aurareneid  KITJ]
6.15 TEIJIOBOTO JBUratess. TersoBble ABUTATENId M 3allUTa
OKPYXaIOIIEH Cpebl
3aKOH COXPAaHEHHUs U NIPEBPAILECHUS YHEPTUU B TEIUIOBBIX
6.16
npoleccax
617 [TpakTuyeckue paboTHI:

HHHPar###0NbITl 0  OOHApYKEHHMIO JIEHCTBUS CHII




MOJICKYJISIPHOTO TIPUTSIKCHHS.
HHH#Par###0ONBITHL  TI0  BBIPAIIMBAHUIO  KPHUCTAJUIOB
ITOBAPEHHOM COJIM WX caxapa.

#HHPar###OnbpITE 1o HaOJIFO JEHUTO TEMJIOBOTO
pacIIupeHusl Ta30B, )KUIKOCTEH U TBEPABIX TEI.
##HPar###0npeneneHie JaBieHUsl BO3/lyXa B OallJloHe
IITTPUTIA.

HHH#Par##HONBITB, JEMOHCTPUPYIOIIUME 3aBUCHUMOCTh
JABJICHHUSI BO3JyXa OT €ro oO0b&éMa W HarpeBaHUS WU
OXJIAXKICHUSI.

##Par### IpoBepka TUNOTE3bI JTUHEWHONW 3aBUCUMOCTH
JUIMHBI CTOJOMKAa J>KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

#i#Par#t#Habmonenne U3MEHEHUS BHYTpEHHEU
SHEPTUM Tejla B pe3yibTaTe TEIUIonepenadyd u paboTh
BHEILITHUX CHUIL.

#i#HPar#t#llccnienoBanue SBICHHUS TeIJIOOOMEHa IpH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
#H#HPar###Onpenenenue KOJIUYECTBA TETJIOTHI,
MOJIyYeHHOTO BOJIOM MpU TEIIooOMEHe C HarpeTbhiM
METAIITUYECKUM IUTUHAPOM.

#HPar###Onpenenenre  yIACNIbHOW  TEMJIOEMKOCTH
BELIECTBA.

#HH##Par##HtccnienoBanue mponecca ucnapeHus.
H##H#Par###Onpenenenie  OTHOCUTENBHOW  BIIAXKHOCTH
BO3/yXa.

#HHPar###Onpenenenne yaeabHOW TEIJIOTHI TUIABJICHHS

JIBJA.

®duznueckue SABJICHUS B npupoac: IOBEPXHOCTHOC

HATSKCHUC W KAllWUIAPHBIC ABJICHHA B HNPUPOAL,

6.18 KpUCTaJUTBl B mpupoje, uznydenue ComHIa, 3aMep3aHue
BOZI0EMOB, MOpCKHE Opu3bl; 00pa30BaHHE POCHI, TYMaHa,
WHesl, CHera.

6.19 TexHuueckue  yCTpPOMCTBA:  KallWJUIAPBI,  IPUMEPHI

HCIIOJIb30BAHUA KPHUCTAJJIOB, )KI/II[KOCTHI)II;'I TCPMOMCETD,




JaTYUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIUICHUSA
JIOMOB, TUTPOMETpPHBI, IICUXPOMETp, IMapoBas TypOHUHa,

JABUTAaTCJIb BHYTPEHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusaius Ten. /[Ba pojia aIeKTpUUeCcKuX 3apsiioB
B3aumoneiictBue 3apsokeHHBIX Ten.  3akoH  Kyiona
7.2 (3aBUCUMOCTh CHJTBI B3aUMOJICUCTBUS 3aPSDKEHHBIX TEJT OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSHUS MEXKTY TeTIaMU)
Onektpuyeckoe noje. Hanpssk€HHOCTD 3IIEKTPUUECKOTO
7.3 nosist. IIpyHOun cynepnosuuuu dJIeKTPUYECKHUX I10JeH
(Ha KaUeCTBEHHOM YpPOBHE)
Hocutenn »snekTpuyeckux 3apsioB. DJIEMEHTAPHBII
7.4 anekTpuueckuit 3apsaa. Crpoenue aroma. [IpoBonHUKN U
JIUAJICKTPUKU
7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
6 OJIEKTPUYECKUH  TOK.  YCJIOBUA  CYLIECTBOBAHMUS
. ANEKTPUUECKOTO TOKA. VICTOUHHUKHM NOCTOSIHHOTO TOKa
[evictBus 3IEKTPUYECKOIO TOKa (Temosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKHM TOK B
KUIAKOCTAX M razax
. Onektpuyeckass nenb. Cuiia Toka. DIEKTPUUYECKOE
. HaIpsKEHUE
79 CormnpoTuBiieHHE POBOAHUKA. Y I€THHOE COMPOTHUBICHUE
' BEILIECTBA
7.10 3akoH OMa 1 yyacTKa Lenu
[locnenoBarenbHOE W MapalieNbHOE  COCAMHEHUE
7.11
MIPOBOJTHUKOB
Pabota M MOIIHOCTH JJIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyist — Jlenna
713 DJeKTpUYECKHUe IEeNUu U TOTPeOUTENH SICKTPHUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHBIE MarHuThl. B3aumoneicTBUE NOCTOSHHBIX
7.14
MarHuTOB
71s MarnutHoe mosnie. MarHutHoe mnoje 3eMiIu U ero

3HAYCHUE I KU3HN HA 3eMIIe




OmnsIT Opcrena. MarHUTHOE MOJIE NEKTPUUYECKOTO TOKA.

716 [IpuMeHeHne >JIeKTPOMarHuTOB B TEXHUKE

JlelicTB€ MAarHUTHOTO MOJII Ha MPOBOAHUK C TOKOM.
717 DNeKTpoABUraTellb MOCTOSHHOIO TOKa. lcmonb3oBaHue

' ANIEKTPOJIBUraTeyeii B TEXHMUECKUX YCTPOWCTBaX M Ha

TpaHCIIOpTe

OnbiTel  ®apanes.  SIBneHue  3JIEKTPOMarHUTHOMN
7.18

unaykimu. [Ipasuno Jlenna

DNeKTporeHeparop. CriocoOsr MOJTyYEHUSs
7.19 AIIEKTPUYECKOM  DHEPIHM. ONEeKTpoCTaHIUMU  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[TpakTuueckue padboThI:

OnpITHl O HAOIIOIEHUIO ANEKTPU3ALUU TET HUHIYKIUEH

Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue AeUCTBUS DJIEKTPUYECKOTO TIOJSL  Ha

MIPOBOJIHUKY U TUDJIEKTPUKH.

COopka u mpoBepka pabOTHl JIEKTPUUYECKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryanpoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO Yepe3

pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA M HAIPSKEHUS
720 Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh

ANIEKTPUYECKOTO COMPOTHBIICHUSI TMPOBOJHHUKA OT €ro
JJIMHBI, TUIOAA NOTIEPCYHOI'0 CCYCHHA U MaTCpHraJia.

[IpoBepka mpaBuiia CIHOKEHUS HANPSKCHUH  TIPU
IIOCJICIOBATEIbHOM ~ COCAMHEHUH JIByX PE3UCTOPOB.
[IpoBepka mpaBuia JUIS CHJIBI TOKa MpPU MapauieIIbHOM
coequHeHuu  pe3uctopoB.  Ompenenenue  pabOTHI
JNIEKTPUYECKOTO TOKA, MWIYIIEro uepe3 PEe3UCTOop.
OmpeneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOi Ha pe3ucTtope. MccienoBanue 3aBUCMMOCTH
CWJIbI TOKa, UAYHICTO 4YCPE3 JIAMIIOYKY, OT HAIIPAKCHUA

Ha Hell. Onpenenenue KIIJ] narpeBarens. MccnenoBanue




MAardmuTHOI' O BSaHMOﬂCﬁCTBHﬂ IIOCTOAHHBIX MAI'HUTOB.
H?;y‘-ICHI/Ie MAar"dmuTHOTO ITOJIA IMOCTOSHHBIX MAarHUTOB HpI/I
uxX o0BeAWMHEHWH W  pazaeneHun. VccnepoBaHue
JIEWCTBHSI AJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aI/IMOIIeI>'ICTBI/IH KaTYI_HKI/I C TOKOM N MarHumTa OT CHJIbI
TOKA H HaHpaBHeHI/ISI TOKa B KaTyHIKe. HSyquHe

HeﬁCTBHH MArouMTHOrO II0JIdI Ha IMPOBOJHHK C TOKOM.

KonctpyupoBanue u H3y4YCHUE paboThI
3IIEKTPOABUTATEIS. N3smepenne KITA
AJIEKTPOJIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HCCICOOBAHUIO SABJICHHA BHCKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCIIeOBaHUE H3MEHCHUM 3HAYCHUS U HaIllpaBJICHUA

WHIYKIIMOHHOI'O TOKa

7.21

duznueckre SBICHUS B TPUPOAE: DIICKTPUUECKHUE
gBlieHUsT B aTMocepe, DIIEKTPUUYECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMIu, Apeid MoIocoB,
POJIb MATHUTHOTO TOJISL JUJISl )KM3HU Ha 3emuie, MOJISIPHOE

CHUSIHUEC

7.22

TexHuueckne yCTpPOMCTBA: AJIEKTPOCKOI, aMIepMeETp,
BOJITMETpP, PEOCTaT, CUETYMK IIEKTPUYECKON IHEPIHH,
AIIEKTPOOCBETUTENBHBIE ~ MPUOOPHI,  HarpeBaTelbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpPEeIOXPaHUTENH, JJEKTPOMArHuT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, '’CHEPATOP IMOCTOAHHOTO TOKa

9 KUIIACC
Kon
Kop snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHMS
pasnena
MEXAHWYECKUE ABJIEHW A
Mexanuyeckoe JIBHKEHWE. MarepuanpHas  TOYKa.
8 8.1 Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOIO ABIIKCHHUS
8.3 PaBHOMEpHOE IPSMOJIIMHEHOE JBHYKEHUE




###Par###HepaBHOMEpHOE MPSAMOIMHENHOE JABUKEHUE.

8.4 CpenHsss W MIHOBEHHAas CKOpPOCTb Tela  IIpHU
HEPABHOMEPHOM JBH)KEHUU
95 VYckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEHOE
' JIBIDKEHUE
8.6 #H##Par###CBo0onHO0e nmagenne. OneITe! I anunes
###Par#H##PaBHOMEpHOE IBM)KEHHE 110 OKPYKHOCTH.
8.7 [lepuon u uactora oOpameHus. JIluHelHas U yrioBas
ckopocTH. LleHTpocTpeMHUTENbHOE YCKOPEHUE
8.8 ITepsbsIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 H###Par#H##1 [ppuHiun cyneprno3uuun cuil
8.12 Cuia ynpyroctu. 3akoH ['yka
8 13 ###Parf##(Cila TpeHus: cuila TPEHHUsSl CKOJIBKEHUS,
' CHUJIa TPEHUS [TOKOSI, IPYTHe BUJIbI TPEHUS
8 14 ###Parf####(Cwila  TSHKECTM M 3aKOH ~ BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS
%15 JBuxenne  1uiaHer  Bokpyr  Cosnna.  IlepBas
' KOCMHU4ecKasi ckopocTb. HeBecoMoCTh 1 eperpysku
S 16 PaBHOBecue MaTtepuanbHON TOUKH. AOCOIIOTHO TBEPIOE
' TEJIO
%17 ###Parf##PaBHoBecHe TBEPAOIO TeJa € 3aKPEITIEHHON
' OCBbI0 BpameHuss. MomeHT cuibl. LleHTp Tskectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMIynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbca
8.20 #H#HPar###PeakTUBHOE NBIKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
82 PaGota cun T1sxkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU 1 paboThI
823 [TorennuanbHas dHeprus Tena, MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMJIN
8.24 [ToTeHnmanbHas SHEPTUsl CHKATON MPY>KUHBI
85 ##tPar#H#Kunernueckas  sHeprusa.  Teopema 0
. KUHETHYECKOW SHEPTUU
8.26 HiHPar#H#H#3aKkoH cCOXpaHEHUS! MEXaHUYECKOU SHEPTUU
8.27 [TpakTrueckue pabOThHI:




Onpenenenne cpelHel CKOPOCTH CKOJNBKEHHUs Opycka
WIA JBIDKEHUS IapuKa 110 HAKIOHHON TUTOCKOCTH.
OmnpezneneHue yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM
JIBM)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHH HpHU
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka TrUIOTE3BI: €COM MpPH PABHOYCKOPEHHOM
JBWKEHUN 0Oe3 HavaJbHOH CKOPOCTH ITYTH OTHOCSITCS
KaKk psl HEYETHBIX YHUCeN, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJJHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMajbHOro paBieHus. OmnpeneneHue
koo(duumenta TpeHus ckoiamkeHus. OnpeneneHue
KECTKOCTU TpYyXkuHbL. OnpeneneHue pabOThl CUIIbI
TPEHUsT TpPU PaBHOMEPHOM JIBWKCHHH Tela IO
FOPU30HTANIBHON moBepxHOcTU. OrnpeneneHue padOThI
CHJIBI YIIPYTOCTH MPH MOABEME Ipy3a C UCIIOJIb30BaHUEM

HCIIOJABHXXHOI'O U IOABUXKHOT'O 0J10KOB

dusnueckue SIBICHUS B npupoaec: MpuinBbl U OTJIMBBI,

8.28 nBwkeHne 1aHeT COMHEYHOW CHUCTEMBI, PEaKTHBHOE
JBUKEHHE KUBBIX OPIraHU3MOB
220 TexHudeckue  yCTpOMCTBA:  CHUIAOMETP,  JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU S, PAKCThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABHMOKCHUC. OcHOBHEBIE XapaKTCPUCTUKU

> KoJIeOaHUI: TIEpUOJI, 9aCTOTa, aMILUTATY 1a
97 MaremaTuueckui u MPY>KUHHBIN MAasITHUKH.
' [IpeBpatieHre YHEPTUN TPU KOJIEOATEIIEHOM JABIKECHUH
93 3aryxatomue KkosneOaHus. BblHyXaeHHbIe KojeOaHMs.
' Pesonanc
Mexannyeckue BosHbI. CBOMCTBA MEXAHMUYECKUX BOJIH.
94 [IpononpHble U MonepeyHble BOJIHBL. JlJIMHA BOJHBI U
' CKOPOCTB €€ pacipocTpaHeHus. MexaHn4eckue BOJIHbI B
TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI
9.5 3Byk. ['poMKkoOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk u ynpTpa3Byk
9.7 [TpakTrueckue pabOThHI:




OnpeneneHue  4YacTOTBl M Hepuoja  KoseGaHWUi
MaTeMaTHIECKOTO MasiTHUKA.

OnpeneneHue 4YacTOThl M Hepuoja  KoseOaHui
NPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH  NEpHOAA  KojeOaHWH
MOJBEMIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  NEpHOAA  KoseOaHUH
NpYy)KHHHOTO MasTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTHU nepuoa Kose0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH

npy>XuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBICHUS B opupoac: BOCHPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPICCHUE, CEUCMHUYECKUE BOJIHBI,
IlyHaMH, 3XO0
99 TexHudeckue yCTPOMCTBA: JXOJOT, MCIOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJje. DJIEKTPOMAarHUTHHIE BOJIHBI.

101 CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
10.2 [IIkana 371eKTPOMarHUTHBIX BOJH
103 DneKTpoMarHuTHas npupoga ceta. CKOpOCThb CBeETa.
' BosHOBEIE CBOMCTBA CBETA
10 [TpakTudeckue pabOThI:
10.4 N3yueHne CBOWCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
®usnyeckue SBIEHUS B IMpHUpoOJE: OHOIOrMYEecKoe
10.5 neiicTBre BUIIMOTO, yIbTPapuOIETOBOTO u
PEHTIE€HOBCKOTO U3TyYEHUHN
106 TexHuyeckue yCTpOIiCcTBa: HCIIONb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsamonnHeitHOE pacpoCTpaHEHHE CBETA
11 Ortpaxenue cBerta. [1nockoe 3epkano. 3aKOH OTpaKEHHS

11.3

CBCTa

114

[Ipenomnenue cBera. 3aKOH IPEJIOMIIEHUS CBETA.

ITonHoC BHYTPCHHCC OTPAKCHUC CBCTA




11.5

JInnza. Xop jrydent B 1MH3e

11.6

Onrtrueckas cuctema QoToarnmapata, MHKPOCKONA |

TCIICCKOIIa

11.7

['ma3 kak omnTuyeckas cucTeMa. bIM30pyKOoCTh U

AaJIbHO30PKOCTh

11.8

Pasnoxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.

CrnoxxeHnne CIICKTpAJIbHBIX IBETOB. I[I/ICHCpCI/IH CBECTa

11.9

[TpakTrueckue paboThI:

###Par###lccnenoBanne 3aBUCUMOCTH yTila OTPayKEHUS
CBETOBOTO JIy4a OT yTJja MaJCHusI.

HiHHPar###l13ydeHne  XapakTepUCTUK — U300paKeHHs
npeaMeTa B INIOCKOM 3epKale.

###Par###lccnenoBanue 3aBUCHUMOCTH yriaa
NPEJIOMIICHUSI CBETOBOTO JIyda OT yIjla TaJeHHus Ha
IPaHUIIE «BO3JyX — CTEKIION.

###Par### lonyuenne W300paKEHM €  MTOMOIIBIO
coOuparoIie JTHH3BIL.

###Par###Onpeneneane  (QOKYCHOrO pAcCTOSIHUS U
ONTUYECKOH CHIIbI cCOOMparoIeii TNH3BI.
HHAPar###OnBITEI TIO pa3siokeHuto Oenoro cBeTra B
CHEKTP.

H##HPar#H###0OnbITl 10 BOCHPUSTHIO IIBETa IPEAMETOB

IpY UX HAOJTIOIEHUH Yepe3 1IBETOBbIE (PMIIbTPHI

11.10

dusnueckue SIBICHUS B npupoae: 3aTMCHUA COJ'IHIIa u
.HYHLI, OBE€Ta TCJI, ONTUYCCKUC ABJICHHUA B aTMOC(i)epe

(uBet HeOa, pedpakuus, paayra, MUPax)

11.11

TexHuueckue YCTPOﬁCTBaZ O4YKH, MEPUCKOII,

¢doToamnmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBIE

SIBJIEHMS

12.1

Oneitel Pesepdopna u miaHeTapHas MoJenb aToMa.

Mogaens atoma bopa

12.2

I/ICH}’CKaHI/IC N IOIJIOIICHHUE CBE€Ta aTOMOM. KBaHTHIL

JIuHenyaThie CIIEKTPhI

12.3

PannoaktuBHOCTB. Anb(a, 6eTa- U TaMMa-u3ITyYeHHS

12.4

CTpOCHI/Ie aTOMHOTI'O aapa. HYKJ'IOHHaH MOACIIb

aTOMHOTrO sapa. M3oTonsl

12.5

PannoaktuBHble mpeBpamenus. [lepuon momypacmana




ATOMHBIX AACP

126 SnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsAI0OBOTO U
MacCOBOI'0 YUCEI

12.7 OHeprus CBs3U aTOMHBIX s1ep. CBA3b MacChl U SJHEPTUU

g Peaknuu cunTe3a u aeneHus suaep. McTouyHNKM sHEprun
CoHma u 3BE31

129 Snepnas oHepreruka. JleiicTBHE  paJMOaKTUBHBIX

I/ISJ'Iy‘-IeHI/II\/’I Ha JXUBBIC OPraHU3MbI

12.10

[TpakTnyeckue paboOTHI:

HaOnrosmeHne CIDIOMIHBIX ¥ JHHEWYATHIX CIIEKTPOB
U3JTy4YEHUs.

HccnenoBanue TPeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TTO
TOPMO3HOMY IIyTH (110 hoTOrpadusm).

W3mepenne paaroakTUBHOTO (poHA

®dusznueckue SABJICHUSI B npuponae: €CTEeCTBEHHBIHN

paauoOaKTUBHBINA ¢on, KOCMHYECKHE JIy4H,

12.11 PagUMOAKTUBHOE W3JIYyYEHUE IPUPOAHBIX MHUHEPAJIOB,

JICMCTBHE DPAJMOAKTUBHBIX W3JIy4YEHUM Ha OpPraHu3M

YCJIO0BCKa

12.12

TexHuueckune YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa30oBaTeILHOM
NMPOrpaMMbl OCHOBHOI0 001ero oopa3osanusi Ha ocHose ®I'OC

[Tonnmanue ponu  (GU3MKM B HAydHOHM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3H
U TI03HABAEMOCTH SIBJICHUH MPUPOJBI, O POJU DIKCIEPHUMEHTa B
¢usuke, o cucreMooOpasyomed ponu (GU3NKK B Pa3BUTHH
€CTeCTBEHHbIX HAayK, TEXHUKM M TEXHOJOTHUH, 00 3SBOJIOLUU

(¢u3NYeCKUX 3HAHUN U UX POJIK B IIEJIOCTHOM €CTECTBEHHOHAYYHOU




KapTHUHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GbU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOIIECCOB OKPY KAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOT Uit

3HaHMS O BHMJAX MaTepuu (BEIIECTBO M IOJIE), O JBMIKEHHHM Kak
croco0e CyIIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpOEHHsI BellecTBa, O (U3MYECKON CYIIHOCTHU SIBJICHUHM MHPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3audaTh SIBJICHUS 10 ONIMCAHUIO X XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;
YMEHHE pacro3HaBaTh MPOSBIEHUE U3yUYEHHBIX (PU3NYECKUX SBICHUN
B OKpPYXarollleM MHpE, BBIIEIAI WX CYLICCTBEHHBIE CBOWCTBA

(mpu3HAKM)

BJ'IaI[eHI/Ie OCHOBAaMH TOHSTHMHOIO amnmnapara MU CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I MU HCIIOJIb30BAHHEC HX IJId PCIICHHA y‘~I€6HI)IX 3aaa4,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBaA TCI, (I)I/I3I/ILICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIOJIB3Ys QyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue onuckhBaTh HN3YYCHHBIC CBOICTBA T€I U (I)I/I3I/ILIGCKI/Ie SBJICHHA,

UCIIONB3YS (PU3UIECKHE BETUINHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOTO T[IO3HAHUS C Y4ETOM
coOro/IeHns MpaBWil OE30MacHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBIICHUU:

YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIEPUMEHTAIBLHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIMU, OMUCHIBATH XOJ
OTIBITA W 3aMKCHIBATh €T0 PE3yIbTaThl, POPMYIUPOBATEH BHIBOIBI,
MPOBEJICHUE TPSIMbBIX U KOCBEHHBIX U3MEPEHHUM (PU3NUECKUX BEIUYNH:
YMEHHE IUIAHUPOBAaTh HW3MEPEHHS, CaMOCTOATEIBHO CcOOHMpaTh
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY TIO HWHCTPYKIHMH, BBIYUCIATH
3HAYCHUE BEJIIMYWHBI W aHAJIM3UPOBATH IOJIYYCHHBIC PE3YJIbTATHI C
y4€TOM 33JJaHHOU MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHUIL;
MPOBEJICHUE  HECJOXKHBIX  OKCICPUMEHTAIBHBIX  WCCIICIOBAHMIA,
CaMOCTOSITENILHO  COOMPATh JKCIEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTHh  WCCIEAOBAHWE [0  WHCTPYKIHH,  MPEICTABIATH
MOJTy4YE€HHbIE 3aBHUCUMOCTH (D)M3MUYECKUX BEIUYHMH B BHJE TaOIHIl U
rpadUKOB, YUUTHIBATh MIOTPEITHOCTH, JIEIATh BBIBOJBI 110 PE3yJIbTaTaM

HCCICOOBaAHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (u3Mueckux  Mojenei

(MaTepI/IaHBHaﬂ TOYKa, a0COJIFOTHO TBépI[OG TCJI0, MOJACINU CTPOCHUSA




ra3oB, JKMJIKOCTEH W TBEPIABIX TeJ, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO siipa) U YMEHHUE NPUMEHSITh HUX JUIsS

00BbsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMmenue oOBACHATH (pU3MUEcKHe MpOIecChl U CBOWCTBA T€J, B TOM
YUCJI€ U B KOHTEKCTE€ CUTyallMd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3H U
CTPOUTH OOBSCHEHHE C OMOPOM Ha U3yUYCHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH

YMmeHue pemarh pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONB3YSl 3aKOHBI U (OPMYJIbl, CBSI3bIBAIOIIME  (PU3UUYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KPATKOE YCJIOBHME 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HEoOXouMBbIe Ui €€ PEelLIeHHUs, UCIIONIb30BaTh CIPABOYHbIC AAHHBIE,
IIPOBOJIUTH PACYE€Thl M OLICHUBATh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (hU3NYECKON BEIMUYMHBI; YMEHHUE OIPENENATh Pa3MEepHOCTh

(bu3nYeCcKOil BeIMYNHBI, OTYYECHHON IPU PEILICHUH 3a7aun

YMeHHe XapakTepu30BaTh [PUHLUIBI JEUCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U IPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO0 UX ONUCAHUIO, UCTOJIb3Ysl 3HAHUS O
CBOMCTBax (DM3MYECKUX SBICHUNW U HeoOXoaumble (usnyeckue

3aKOHOMCEPHOCTU

10

YMeHue uCrosib30BaTh 3HAaHUS O (U3MYECKUX SBIEHUSX B
MOBCEHEBHON KM3HM s oOecrieyeHHss O€30MacCHOCTH  NpHU
oOpamieHnd Cc  OBITOBBIMM ~ NpPUOOpPaMM U TEXHUYECKUMU
YCTPOHCTBAMM, COXpPAHEHHUS 3/0pOBbSI U  COOJIOACHUS HOPM
HKOJIOTMYECKOTO TOBEIEHUS B OKpYXKalIleld cpeae; MOHUMaHUE
HEOOXOMMOCTH MPUMEHEHHs JOCTHKEHMH (PU3MKH U TEXHOJIOTUH

JUTSL paliMOHAJIbHOTO MPUPOI0NOIB30BaHNUS

11

OnpIT moucka, TpeoOpazoBaHuss M MpeACTaBIeHUS HH(POpMAIH
(U3HYECKOTO COJNEPKAHUS C HCIIOIB30BAHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIy9eHHOW WH(POpPMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaThb  IpPHU
BBITIOJTHCHUH Y4YEOHBIX 3aJJaHWi HAyYHO-TIOMYJSIPHYIO JUTEPaTypy
(bu3MYECKOTO COAepIKaHUS, CIPABOYHBIE MaTEpHUalbl, PECYpChl CETH
WNutepuer; BinameHue 0a30BBIMM  HaBBIKAMH  MPeoOpa3OBaHMS

I/IH(i)OpMaI_II/II/I U3 OJIHOM 3HAaKOBOM CHCTEMBI B APYIr'yro; YMCHHUC




co3aaBaThb COOCTBEHHBbIE IHCbMEHHBIC U YCTHBIC COO6H.[€‘HI/I$I Ha

OCHOBE I/IH(i)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
. Mexanndeckoe aBWxkeHHe. MarepuanbHas Touka. Cucrtema  OTCYETA.
OTHOCUTENBLHOCTD ABHUKCHUSA
PaBHOMepHOE U HepaBHOMEpHOE JBMXeHUE. Cpenusas ckopoctb. Dopmyna ajist
1.2 BBIUUCIICHUS cpeiHell ckopocTh: v = S/t
PaBHOMeEpHOE MPAMONMHENHOE NBH)KEHHE. 3aBUCUMOCTh KOOPJAMHATHI Tejla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEWHOTO JIBUKECHHUS:
13 x(#)=x, +uf
['padyiky 3aBUCUMOCTH OT BPEMEHH Ui TPOEKIHUH CKOPOCTH, MPOCKIHH
NepeMelieHusl, MyTH, KOOpAWHATHl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JABHUKCHUN
3aBUCHUMOCTh KOOpPJIMHATBI Tela OT BPEMEHH B clyyae pPaBHOYCKOPEHHOTO
Hp;IMOJIHHGfIHOFO ABHUKCHUA:
_ +
-S",[{I) - 1"g= * I_a':_' * 7
@opMynbl U1l MPOECKUUU IEPEMELIEHUs, MPOEKIUHA CKOPOCTH U IPOEKIHH
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUU:
1.4 »
. : f
Sy (T) =Upy- T—lﬂ". ey
v ()=, +a.-t,
a. () =canst,
2 ; .
U:.'I.' = U:‘ =.‘1ﬂ_\.5_‘.
['paduky 3aBUCUMOCTH OT BpPEMEHH JJISI MPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, NPOEKLHU TIepEeMEeIleHUs], KOOpAUHATHl TPU PaBHOYCKOPEHHOM




HpHMOHHHGﬁHOM JABMOXCHUN

CBoOoanoe manmeHue. GOpMysIbl, OMUCHIBAIOMINE CBOOOJHOE MMAaJIEHHUE Tea TI0

BCPTUKAIHN (,Z[BI/I)KCHI/IC TCJIa BHU3 HWJIHW BBCPX OTHOCHUTCIBHO TOBCPXHOCTU

1.5 3emnn). I'paduxu 3aBUCHUMOCTM OT BpPEMEHH Uil MPOEKIHMH YCKOPEHUs,
NPOEKIMM CKOPOCTH UM KOOPJAMHATHI MpPHU CBOOOJHOM MaJ€HUM Tela IO
BEPTUKAJIH
CKopocTh paBHOMEPHOIO JIBWJKEHHUS Tejla IO OKpyKHOCTH. Hampasinenue
CKOPOCTH.
dopmyna A7 BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYXKHOCTU U IMEPHOJ
oOpareHus:

. s
LlenTpocTpeMuTensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENILHOTO
16 yckopenus. @opmyra 1Sl BBIYUCIIEHUS YCKOPEHUS:
2
G U
A
dopmyiia, cBsI3bIBAIOLIAs IEPUOJL U YACTOTY OOpALCHUS:
'\.‘ et i
Macca. [InotHocTh BemecTBa. @opmMyia A BBIYMCICHUS TNIOTHOCTH:
m

17| P

1.8 Cua — BektopHas pusmueckas BenuunHa. CIoKeHHe CHIT

1.9 SBnenue unepuuu. [lepsreiit 3akoH HproToHa
Bropoii 3akoH HeroTOHa:

F=m-a

1.10

CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONICH Ha

TCJI0

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy yi=-Fiy




1.12

TpeHI/IC IMOKOs U TPCHUC CKOJILKCHUS. CDopMyna JJI1 BBIYHUCIICHHUA MOAYJISI CHJIbL

TPCHUSA CKOJIbXKCHHA:

Fszu-_-’\"

Hedbopmaruss Tenma. Ympyrue u Heynpyrue jaedopManuu. 3aKOH YIPyTron

negopmanuu (3akoH ['yka):

L3 F=k-Al
Bcemuproe Tarorenue. 3aKOH BCEMHUPHOTO TATOTCHHS:
iy - A
F=G — =
1.14 Cuna TsixecTu. Y CKOpeHHe CBOOOAHOTO MMaICHHUS.
dopmyna 17 BBIYUCICHUS CUITBI TSDKECTH BONIM3H moBepxHocTH 3eminu: F = mg.
JBwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Hmnynbe Tena — BeKTopHas pu3ndeckas BeJIMYuHa.
1.15 p=mo
Nmnynsc cuctemsl ten. M3menenune umnyinbca. UMiyabe cuibl
3aKOH COXpaHeHI/ISI I/IMHYJ'Ibca JJISA SaMKHYTOI\/’I CUCTCEMBI TCII.
L6 p=myl} +m, =const
PeaxTnBHOE ABIKEHIE
Mexannueckasi pabora. @opmyna 17l BBIYUCICHUS PaOOThI CHIIBIL:
A=Fscosa
MexaHn4deckast MOIIHOCTD:
1.17
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18 Kunerndeckas n nmoTeHImanbpHas dHeprus. GopmMysia 1l BEIYUCICHHS

KUHETUYECKON IHEPTUM:
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Teopema o kuHeTnueckou sHeprun. dopmysa 1 BBIYUCICHUS TOTEHIIUAIbHOU
SHEPIrUM Teja, MOJAHIATOIO
Hang 3eMIIE:
E,=mgh
Mexanundeckas SHEpIUs:
1.19 .
3aKOH COXpaHEHMsI MEXaHNUeCKOoM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs
MEXaHUYECKOM IHEPIruu B OTCYTCTBUE CUII TpeHUs: £ = const.
[IpeBparieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CHIIBI TPESHHUS.
[IpocTble MeXxaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 =
[ToaBmxHbIN 1 HeOABUXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,
n= Anonesnan
Aaarpaqeﬁﬂaa
[laBienue TBEpIOrO TEINIA.
@opMyiia 11 BBIYMCIICHHS 1aBJICHHs] TBEPIOTO Tena:
101 Hasnenue raza. ATMochepHoe JaBlIeHHE.
I'uppocTtaTyeckoe 1aBIeHUE BHYTPH KHJIKOCTH.
dopMyiia 711 BBIYUCIICHUS JIaBJICHUS BHYTPH KUIKOCTH:
— 74
P=pgh+Pu,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
123 3akon Apxumena. Dopmyna Uil ONpPENETICHUS BBITAIKUBAIONMIEH CHIIBI,
JIEMCTBYIOILIEH Ha TEJ0, MOTPYKEHHOE B KUIKOCTh WM ras3:




F_&px_ =pgV

YcnoBue nnaBaHus Tena. IlmaBanue CYJ0B U BO3AYXOILIaBAHUEC

1.24

MexaHWYeCKHEe KOJICOaHUs. AMHJ'II/ITy,Z[a, nepuoax M“ 4YacroTa KoJIcOaHUIA.

®dopmyiia, CBA3BIBAIOLIASL YACTOTY U EPUOJT KOJICOAHUI:

1.25

MaremaTiueckuii U TNPYKUHHBIM MaATHUKH. [IpeBpaieHue sHepruv m0pu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aT}’XaIOH_[I/I€ KOJIEOAHHSL. BBIHY)KI[CHHBIC koyieOanus. Pe3oHanc

1.27

Mexanunueckue BOJHBI. [IpoaoibHBIE M TONEpPEYHBbIE BOJHBL. [[IMHA BOJHBI U

CKOPOCTh paclpoOCTpaHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMkocTs U BbicoTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha T'paHUIE

nByX cpen. MHppa3Byk u yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3MmepeHne cpelHE IUIOTHOCTH BEIIECTBA; apPXUMEIOBOW CHIIBI; KECTKOCTH
MNPYXUHBL; KO3(PPUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbI TPEHHS, CHIIbI
VOPYTOCTH; CpPEeIHEH CKOPOCTH JBIKEHHUS OpyCKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka Npu JBIKEHHH MO HAKIOHHOM IUIOCKOCTH; YacTOTHI W
nepuoAa KoieOaHWUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W MepHoja
Kosie0aHuM MPYKUHHOTO MasTHUKA; MOMEHTAa CHWJIbI, IEUCTBYIOIIETr0 Ha pblyar;
paboTBl CWJIBI YIPYTOCTH TPU TOIBEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J510Ka; pabOTHI CUIIbI YIPYTOCTH MPU MOIBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
61oxka.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT O0OBEMA MOTPYXKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MaccChl T€Ja; CUJIbl TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U OT
poO/ia MOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE, OT CTEHEHU
nedopMaliuu MpYKUHBI; YCKOPEHUs: Opycka OT yrjla HakJIOHa HaIlpaBJISIOIIEH;
nepuoaa (4acToThl) KOJeOaHUI HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHUM MPYKUHHOTO MasTHHUKAa OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
WCCIICIOBAaHNE HE3aBUCHMOCTH MEpHoJa KOJIeOaHWH HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS phluara

1.30

Duszuyeckue AGNEHUS 8 npupode: OpuUMEPBI  ABHUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B JKMUBOW M HEXKMBOU NPHUPOAE, IEUCTBUE CUIIBI TPEHUS B IPUPOAE U




TCXHUKC, TMPUWIHWBbBI W OTJIUBLBI, JABUKCHHUC IUIAHCT ConHeyHoH CUCTCMBI,
PEAKTUBHOC JABUKCHHUEC XUBBIX OPraHU3MOB, pbIldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)CpHOFO JaBJICHHA Ha JKUBOM OpraHusM, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB XMBOTHBIMH, 3€EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpodcmea.‘ CIIMAOMCETP, HAATYHUKU TIOJIOKCHUA, PACCTOAHUSA U
YCKOpPC€HHA, IAUHAMOMETpP, IMNOAIIWIIHUKH, PAKEThI, pbIyar, HO)IBI/I)KHBIﬁ n

HEIIOIBMKHBIN 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, MNPOCTHIC MCXAaHHU3MbI B 6LITy,

13l coO0IIaroIMecss COCybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAaHUE YIIBTPA3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYISIPHO-KHHETHUYECKOWM  TEOPUU  CTPOCHHS

2.1 BemiecTBa. Mojienu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUI BEIeCTBa.
Kpucrannmaeckue u amopdusie Tena

27 JBwxenue wyactui BemectBa. CBsA3b CKOPOCTH JBHMKEHHS YacTULl C

' Temneparypoil. bpoynosckoe aBmxenue, 1upPysus

2.3 CmauvBaHUE U KallWJUISIPHbBIE SIBJICHUS

24 TemuioBoe paciIupeHHe U cxaTue

2.5 TermoBoe paBHOBECHE

26 BuyTtpennsas snHeprus. Pabora u Teruionepenadya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEH YHEPruun

2.7 Bunp! Teruionepegaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUeHNE
HarpeBanue u oxnaxnaenue ten. KommyecTBo  Temnotel.  YjaenbHas
TEIUIOEMKOCTb:

2.8 _ z
O=cm(t,—t,)
3aKOH COXpaHEHUs PHEPrHMM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIIOBOTO
Oananca:

2.9
Q+Q, +..=0
Ucnapenue u koHueHcauus. V3mMeHeHHE BHYTPEHHEN SHEPrud B MpOLECCE

510 UClapeHuss M KoHAeHcaluu. KumeHwe KUAKOCTH. YenbHas TemioTa

. napooOpa3oBanus: L = Q/m

2.11 Bnaxxnocts Bo3yxa

5 1o [InaBnenne wu kpuctaymuzauus. 3MeHeHHe BHYTPEHHEH SHEPrud mpHu

IJIaBJICHHUU U KPpUCTAJIU3AllH. y,Z[GJIBHaH TCIJIOTA I1IJIaBJICHUA




BHyTpCHHSISI OHCPIuUs CropaHus TOIJIMBA. Yneanaﬁ TCIUIOTA CTOpAaHUA TOIJIMBA:

2.13 q=0/m
2.14 [Tpunuumns! padotsl TernoBbix asurareneil. KITJ[ teroBoro npuratens
IIpaxmuueckue pabomul
N3mepenne yaenbHON TEMI0EMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIMYECTBa
TEIUIOTHI, TOJYyYEHHOTO BOJOM KOMHATHOM TemiepaTypsl (UKCHPOBaAaHHON
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHIpP; KOJMYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HATrPEeThIM LUIUHAPOM, TOCJE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIbHONW BIAXKHOCTH BO3AyXa; VYAEIbHOM TEIUIOTHI
IaBleHus Jnbaa. lccienmoBaHue W3MEHEHHs TeMIepaTypbl BOABI  MPHU
pPa3IMyYHBbIX YCJIOBUAX; SIBICHHS TEIJIOOOMEHA IPU CMEIIMBAHUU XOJIOJAHON U
ropsiaeid BOJbl; mpoliecca UCIapeHus
Quzuueckue A61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHHE U KalMWJUISIPHBIE
2.16 SBIICHUSI B MPHUPOJE, KPUCTAIBI B mpupoze, uznydenue CoiHIA, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea: KalvuIApbl, IPUMEPHI UCIOJIB30BaHUS KPUCTAIJIOB,
517 JKUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBHI, IICUXPOMETpP, MapoBasi TypOWHA, JBUraTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuzanus Tei. J[Ba BUJa 3JEKTPUUECKUX 3apsi0B
3.2 B3aunmoneiictre 3apskeHHBIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe moje. HanpskEHHOCTh anekTpudyeckoro monis. [IpuHiun
' CYNEpHO3ULNH IEKTPUUECKUX M0JIEH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn »snexktpuyeckux 3apsaoB. JleHdCTBUE SIEKTPUUECKOTO MOl Ha
' aneKTpudeckue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH
ITocTostHHBIN 37€KTpUYECKUN TOK. J[eMcTBUS 35ieKTpuuecKkoro Toka. Cuiia Toka.
Hanpsixenne.
3.6 I=q/t,U=A4/q
3.7 DNEeKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:




R =pl/S

3.8

3axon OMa 111 yyacTka anekTpudeckoit uenu: / = U/R

3.9

HOCJ’ICI[OBaTeJ'IBHOC COCINMHCHHUEC ITPOBOJHUKOB!
. T G T - _ [
HapaJ'IJ'ICHBHOC COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBJICHUSA:

q:q:f=g+fz;3=§

i

CwMelranHeie COCAMHCHUS ITPOBOIHUKOB

3.10

PaboTa u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3.11

3akon J[xoyns — Jlenma:

O=I"-R-t

3.12

Oneir Opcrena. MarHuTHoe Mojie NPSMOTO IMPOBOAHMKA C TOKOM. JImHumM

MarHuTHOW MHIYKIIUH

3.13

MargutHoe T1I0J€ IIOCTOSHHOTO MAar"HuTta. B3anMOJIENCTBHE ITIOCTOSHHBIX

MAarHuToOB

3.14

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

3.15

OmnbiTel Dapajed. SABneHue 351eKTpoMarauTHoM nHaAyKiuu. [Ipasuno Jlenma

3.16

Ilpaxmuyeckue pabomuol

H3mepenue  3JIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IMPOBOJAHHUKE
(pe3ucTopsl, JaMIouka), OT HalpsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COMPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOMIAIN €r0 MOMEPEUHOr0 CeUeHUs U
YAEJIBHOTO COMPOTUBIICHHUS.

[TpoBepka mpaBuia JUisl ANEKTPUUECKOTO HANPSDKEHUS MPHU MOCIeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA JUISI CUJIBI AJIEKTPUUYECKOTO TOKA MpHU

napajuieIbHOM COEAMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuyeckue a61eHUs 8 Npupode: SICKTPUYECKUE SBICHHS B atMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMiid, Apeid MoIoCcoB,

POJIb MAaruuTHOTO MOJIA IJIs ) KU3HU Ha 3CMJIC, MOJISIPHOC CUSHUC

3.18

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, pPEeocTart,




CU€TUMK  DJIEKTPUUYECKOW  DHEPIUH,  IJNEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
IIPEIOXPAHUTENH, DSJIEKTPOMArHUT, AJIEKTPOJBUraTeNIb IOCTOSHHOIO TOKa,

reHepaTop MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 351eKTpoMarHuTHRIX BOJTH
3.20 JIyueBas monenb cBera. [IpsMonnHeitHOe pacIIpOCTpaHEHNE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomienue cBeta. 3aKOH IPEIOMIICHHUS CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xox nyueit B nmn3e. DoKycHOE paccTossHUEe JIMH3BL. ONTHYECKas cuia
. mun3sl: D = 1/F
3.25 I'na3 kak ontuueckas cucreMa. Onruyeckre npubopsl
Ilpakxmuueckue pabomoi
#HiHParf##l3Mepenne onTUYecKol cuiibl coOuparomeid JUH3bI;, (OKYCHOTO
paccTosiHUsL cOOMparoIIei JIMH3bI (II0 CBOWCTBY PaBEHCTBA pa3MEpOB IpeaAMETa U
M300paKeHusi, KOrja MpeAMET PacIoyoKEeH B JIBOMHOM (oOKyce), MmoKazarems
3.26 IIPEJIOMIICHUS CTEKJIA.
#HiHPart##lccnenoBanue CBOWMCTBA HM300pa)KE€HUS, MOIYYEHHOI'O € MOMOUIbIO
coOuparoniel JIMH3bI; W3MEHEHHsI (DOKYCHOTO pPACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTHU yTja NPEJOMJIEHUS CBETOBOTO Jiydya OT yrja MaJeHus Ha
IpaHMIIe «BO3IYX — CTEKIIO»
397 Qusuueckue aenenusi 6 npupode: 3arMmenuss Connua u JlyHsl, 1Bera Ten,
' ONTUYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoTroanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA
41 PannoaktuBHOCTh. Anb(da-, O6era-, raMma-u3nydeHus. Peakiuun anbda-u Oera-
' pacnaga
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-dactuu. Ilnanerapuas Mozens aToma
4.3 CoctaB aromHoro saapa. M3otomnbl
4.4 [Tepuon nomypacnazsa aTOMHBIX s7€p
4.5 SnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs. 6 npupooe. E€CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
4.6 KOCMUYECKHE JIy4d, pPaJUOaKTUBHOE W3JIyYEHHE MPUPOAHBIX MHHEPAJIOB,
JieficTBUE palMOaKTUBHbBIX U3TyYEHUIH Ha OPraHu3M YeIoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYaAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa
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