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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Qu3nke Ha ypPOBHE OCHOBHOIO o0OIlEero o00pa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHUW K pe3yibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yud€ToM (enepaibHOi pabouel MporpaMMbl BOCIIUTaAHUS U
Konnenuuu npenogaBanust yueoHoro npeamera «Duznuxay.

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KCHHM M TpeOOBaHUI K pe3ysibTaraM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MPOTpaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueToM penepanbHoi pabouel mporpaMMbl BOCIUTAHUS U
KOHILIETILIMHU MpenoiaBaHus yueoHoro npeamera «duzukay.

Conepxanue mnporpamMmbl MO (GHU3MKE HAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHOHAYYHOH TI'PAMOTHOCTH OOYYAlOIUMXCS M OPraHu3alUi0 H3Yy4YeHUs
(UMK Ha NESITEeIbHOCTHOW OCHOBe. B mporpamme mo (usumke yduThIBAKOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanmzainuu TtpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaK:Ke
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00I1IIero 00pa3oBaHusl.

[Iporpamma o gusuke ycTaHaBIMBAET pacipenesieHue ydeOHoro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh
U3Y4YEHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECpPKAaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuxcsl.

[Iporpamma 1o ¢u3mke pa3paboTaHa ¢ IEIbIO OKa3aHUS METOJUYECKOMN
MTOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®duszuka ABISETCS CUCTEMOOOPa3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB U
SBJICHUW, W3yYaeMbIX XHUMHEH, OuWosorued, acrpoHomMuerd u ¢GU3MIECKON
reorpadueil, BHOCHT BKJaJd B E€CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
IpEeNOCTaBIsAeT HaumOoJee SCHble 00pa3lbl MNPUMEHEHHS HAaydyHOro METOoJa
MO3HaHUs, TO €CTh CII0C00Aa MOTYUYEHUs! JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIaBHBIX 3a/1ady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIero
o0Opa3oBaHHsI COCTOUT B (POPMHUPOBAHUHU ECTECTBEHHOHAYYHOM T'PAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpeAroiaraeT OBJIaJCHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BaHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIB30BATH HAYYHBIC JI0KA34TCJIbLCTBA
AJIS1 TTIOJTYYCHU ST BBIBOJIOBY .

[enu wusydeHuss (Pu3MKA Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
omnpejieseHbl B KOHLEMIMM IpenojaBaHusi ydeOHoro mnpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3amnusax Poccuiickoin @Dexepanuu, pearTnu3yrOIIMX
OCHOBHBIE 00111€00pa30BaTeIbHBIC MPOTPAMMEBI.

Henu uzyyenus: Gpu3nku:

npuoOpeTeHne HHTepeca U CTpeMJIeHUs OOydaroluxcsi K HayyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX MHTEIUICKTyAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJe MO3HaHUs U (popMupoBaHue
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPY KAIOIIKUM SIBJICHUSIM;
dopMupoBaHHEe HAYYHOTO MHPOBO33PEHMSI Kak pe3yJibTaTa H3ydeHHUs
OCHOB CTPOEHUS MaTEPHH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEACTABICHUM O PO (PUIUKKU ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABIEHHMA O  BO3MOXHBIX  cdepax  Oyayumien
npo¢eCCUOHATIBHON JIeATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJTOTOBKA K
nanbHeIeMy 00y4eHHIO B 3TOM HalpaBlICHUU.

JlocTikeHne JTUX LieNiel mporpamMMmbl 1o (M3MKE Ha yYpOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUMBAETCS PEIICHUEM CIIETYIOIIUX 3a/1ay:

npuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, J3JEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTEeHNEe YMEHMI ONMUCHIBATh U OOBACHATH (PU3UUECKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJYUYEHHBIX 3HAHHIA,

OCBOGHUE METOJIOB pEIIECHUS NPOCTEHIINX pPACYETHBIX 3a7ad C
UCITOJIb30BAaHUEM du3nyecKkux MoOJIeNeH, TBOPUYECKUX u
NPAaKTUKOOPHEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HA0IIOaTh NPUPOIAHBIC SIBICHUS U BBIIOJIHAThH ONBITHL,
nabopatopHble pabOTBl M OKCIEPUMEHTAIBHBIE HUCCIEJOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHPOpMaLUend (PU3MUIECKOr0 COAECpKaHUs,
BKJItOUasi HTHPOPMAILUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3HUKH, aHAIN3 U
KPUTHYECKOE OLIEHNBaHUE UH(POPMALUH;

3HAKOMCTBO €O chepamu npodhecCUOHAIBHOU AESTETbHOCTH, CBI3aHHBIMU
C (U3MKOH, MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHHSIX (DU3HUECKON HAYKH.



O61ee ynCiI0 YacoB, pEeKOMEHI0BAaHHBIX ISl M3y4eHUs GU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B HeJien0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kimacce — 102 wyaca (3 waca B HeEACHIO).

[Ipennaraemelii B mporpamMMe no (u3MKe nepeyeHb JadopaTOPHbIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEH/IaTEIbHBIM, YUUTENb J€JIaeT BBIOOP MPHU MPOBEICHUU
1a00paTOpHBIX PA0OT W OMBITOB C YYETOM HHIMBUIYATBHBIX OCOOEHHOCTEH
0o0y4Jaronnxcsi, CIMCcKa 3KCIIEPUMEHTAJBHBIX 3aJaHHi, MpeiaraéMbIX B pPaMKax
OCHOBHOT'O I'OCYJJapCTBEHHOT'0 3K3aMeHa MO (PU3HKE.



COJAEPXKXAHME OBYUYEHUA

7 KIIACC
Du3nKa 1 €€ poJib B IO3HAHUYN OKPY/KAKOILEro Mupa.

®usuka — Hayka o Inpupozne. SsneHus npuponbl. OusnyecKkue SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckne BeaWMUMHBL M3mepeHue ¢uznueckux BenuuuH. Duznyueckue
npuoopsl. [TorpemHocTs n3mepeHnii MexryHapoHas cucTeMa eauHuL.

Kak ¢usuka u Japyrue ecTECTBEHHbIE HAyKd H3Yy4yaloT MPUPOIY.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHMS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBH)KEHHE TMIIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NYeCcKUX SIBICHHUH C TOMOIIBIO MOJIENE

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE, DSJIEKTPUYECKHE, MATrHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®Dusznueckue npuOOPHI U MPONEAYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
1 GpoBBIM MPUOOPOM.

Jlabopamopnsie padbomost u onvimel.

1. OmpepeneHne EHBI AeJICHUS KBl U3MEPUTEIBHOTO MTPUOOpa.

2. H3MepeHue pacCTOSAHUMN.

3. U3mepenue o0bEMA KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pa3MepoB MaJbIX TEIL.

5. W3mepenue Temmeparypbl INPU NOMOIIHA >KUAKOCTHOTO TEPMOMETpPA H
JaT4YUKA TEMIIEPATypPHI.

6. IIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA
IIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeM OOJIbIlle, YeM OOJIbIIEe BHICOTA
yCKa.

IlepBoHaya/ibHbIE CBEICHUS O CTPOCHUH BeleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBkenne dactul BemecTtBa. CBA3b CKOPOCTH JBWIKEHHS YacCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEH M TBEPIbIX
(KpUCTIIMYECKUX) Tell. B3auMOCBsA3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBHUKEHUS.

2. HaGmonenue nuddyzum.



3. HabGmomenue ~ sBmeHui,  OOBSACHSIOMIMXCS  TMPUTSHKEHUEM WM
OTTaJKMBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. Ouenka JuaMeTrpa aroMa METOAOM pSAOB (C  HCIOIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI IO HAOTIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSYKEHHUSL.

JABu:KeHMEe U B3aMMOJAeiICTBHE TeJl.
Mexanuueckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUYKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh IIPU HEPABHOMEPHOM IBHKEHMM. Pacuer myTtu u
BPEMEHU JBUKCHUS.
SIBiieHue WHEpHUU. 3aKOH HMHEpIUH. B3aumojeicTBue Ten Kak IpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IMHUILIC
o0beMa BellecTBa.
Cuna kak xapakTepucThKa B3auMozencTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. U3mepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHUS U CUia
TskecTH. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Cnioxxenue
CUJI, HaPaBJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomasa cui. Cuna TpeHUs.
TpeHne CKOJIbKEHUs U TPEHUE MOKOs. TpeHKe B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. Habnrogenue MexaHUUeCKOTO ABUKECHUS Tela.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHUs WHEPIUH.
4. HaOnroneHne U3MEHEHUs CKOPOCTH MPU B3aUMOJICHCTBHU TEJL.
5. CpaBHEHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cro)xeHue cuJjl, HapaBJIECHHbBIX M0 OJHON IPSMOM.
Jlabopamopnvie padomot u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapUKa B KUJKOCTH,
MOJIEININ AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeAHE CKOPOCTH CKOJBKEHHS Opycka WM IapuKa o
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenre MIOTHOCTH TBEPIAOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCThH pacTsDKeHHs (znedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBIL.

5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXEHHS OT
BECa TEJla U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJI, })KUAKOCTEH U ra3os.



HaBnenue. CriocoObl yMEHBIIICHUS W YBEITMYCHHS JaBiieHus. J[aBienne rasa.
3aBUCUMOCTh JaBJiEHUsl raza oT oObema, Temneparypsl. llepenaua paBieHus
TBEPJIIMU TEJaMH, XUIKOCTSIMU U ra3zamu. 3akoH I[lackans. [lHeBMaTtuueckue
MaIIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JleficTBUE KUAKOCTH M raza Ha MOrpy>KEHHOE B HMX TeJ0. BulTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
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3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[lepenaya naBieHUs! )KUIKOCTBIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckuii mpecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIIBI OT 00BbEMa MOrpyKEHHOM YacTu
T€Ja U MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue naBaHus TN IUIABAHWE WA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanune 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
NOTPYXKEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

PaGoTa 1 MOIIIHOCTH. JHEPrus.
Mexanunueckas paboTta. MoOIIIHOCTb.
[IpocThie MexXaHW3MBI: pbIUar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBmito

paBHOBecusi pblyara. [IlpumMeHeHue mpaBuja paBHOBECUs phlyara K OJIOKY.



«3onoroe mpaBuio» MexaHuku. KoaddumumeHT mose3sHoro aeicTBUA (manee —
KIII) mpoctbix MexaHu3mMoB. [IpocTeie MEXaHNU3MBI B OBITY U TEXHHKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenne pabOThl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU TeJa

10 TOPU3OHTAIBHOM MTOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

TemnoBblie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Bunsr TeIIonepeayu:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TYYEHHE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BO/JIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEX]Y TEJIaMH).

Onektpudeckoe mnoisie. Hanpsoxk€HHOCTH siekTpudeckoro noss. [IpuHomm
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE 1ENU U MOTPEOUTENH dIEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarautHoe 1mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe T1oJe  3JIEKTpUYecKoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIEKTPOCTAaTUYECKAS] UHAYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3mepeHne cuibl TOKa aMIepMeTPOM.
. I3mepeHne 3JIeKTpUIeCKOro HapsKeHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumoencTBre MoCTOAHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3I€JICHUS MTOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.

OmnsIT Dpcrena.

MaruuTtHoOE€ 1oje Toka. JJIEKTPOMarHur.

JIeficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTaTEINb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTbl 1O HAOMIONEHUIO BJIEKTPU3ALMM Tl MHIyKUueHd u 1pu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOThI IIEKTPUUYECKOH I[EMTH TOCTOSHHOTO TOKA.
N3mepenne u perynupoBaHue CUIIbl TOKA.

N3mepenne u perynnpoBaHUe HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWIBl TOKa MNpPU MAPAIIEIBHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenne padOThI JEKTPUIYECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa, MAYILIETO YE€pe3 JAMIIOYKY, OT
HaNpsKECHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanune AeMCTBUS SIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBL O MCCIECAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O

TOKA.
9 KIIACC

MexaHu4ecKue siBJICHUS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHeWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsb1ii 3akoH HeroroHa. Bropon 3axkoH HerotoHa. Tperuii 3akoH HeroToHa.
[IprHIMD CynEepPIO3ULIUNA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
nageHus. JlBwxkenue ruianer Bokpyr Connna. IlepBas kocMuueckas CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu u pabotsl. [loTeHnanbHast SHEPrUsl Tena, MOAHITOrO Hajll
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPrHMU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. Habmronenne MexaHHMYECKOro JABMKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBanus SHEPTUU NPU B3aUMOJICUCTBUM TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHue UMIyJIbca IpU a0COTIOTHO YIIPYTOM B3aUMO/IEHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOM IJTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMpPU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXpPAHEHUS SHEPTUH.
MexaHuveckue KoJae0aHUs U BOJIHBI.

KonebarenbHoe aBuxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUI: Iepro,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUH MPHU K01eOATeTbHOM JIBUKCHUH.

3aryxatonue — KojeOanus.  BwiHyxaeHHbie — koneOaHus.  Pe3oHalc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
onepeyHbple BOJHBL. J[IMHA BOJXHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OnpeneneHve YacTOTbl W Mepuoja KojebaHWH MaTeMaTUYecKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEepHOAa KOIeOaHU Py KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOIO MajJIeHusI.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMenus ConHna u Jlynel. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpakeHUE cBeTa. lcrmonp30BaHUE TIOJHOTO BHYTPEHHErO0 OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B 1nmH3e. Onrtuueckas cucreMa (¢oToanmapara,
MUKpOCKONa M Teleckoma. ['ma3 kak onTuueckass cucteMa. bIuM30pyKocTh U
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX BETOB. J(Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOrO Jy4da OT yrJjia
naJieHuUsl.

2. W3yueHue xapakTepuUCTHK M300pakeHUs MPEAMETA B IIJIOCKOM 3€pKaje.

3. HccienoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHUS CBETOBOIO Jiyda OT yTJjia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».
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4. TlomydyeHnue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUHM dYepes
LBETOBbIE (DUIIBTPBI.

KBanToBBIE SIBJICHMS.

Omneitel Pezepdopna u mmanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespauienus. [lepro monypacmnana aTOMHBIX SIEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

AnepHas sHepreruka. JeWCTBUS pPaAMOAKTUBHBIX H3JIYYEHUW HA JKHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopoa.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHME SHEPrUU YACTULBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IIAKO U MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINI MOYJIb MIPEAHA3HAYEH JJI1 CUCTeMAaTHU3aIlluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKXKe NIl OATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOECHHME HAayYHBIX METOJOB HCCIIE€IOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SBJICHHS, TIPUMEHSS TIONyYCHHBIC 3HAHWS, peIIaTh 3a7a4d, B TOM YHCIIC
KauyeCTBEHHBIC U DKCIICPUMEHTATbHBIC.

[TpyHIMIHATBEHO AESITENTFHOCTHRIN XapakTep JAHHOTO pasjiena peaanu3yercs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWH pacro3HaBaTb M HAyYHO OOBSICHSITH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE 711 IPOBEPKH THUITOTE3 U TOJyYCHHS TEOPETUICCKUX BHIBOJIOB;

OOBSICHATH HAyYHBbIE OCHOBHI HanOoJiee BaXXHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAPUMEP, MTPAKTUIECKOTO HUCIOIH30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPTUH HA OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxgas w3 TeM [OaHHOrO MOJIyNsA BKIIOYAeT OKCIIEPHUMEHTAIbHOE
uccienoBanre 00oOmaronero xapakrepa. MoIysb 3aBeplIaeTcs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

- IPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
(1)76370:97

- OCO3HaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMIOB B JIEITEIBHOCTH
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE ACTETUYECKUX KaueCTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHME IIEHHOCTH (PU3UUECKOM HayKM Kak MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEWINIEH COCTaBIISIONICH
KYJIbTYPHI;

- pa3BUTUE HAy4yHOM JIFOOO3HATEIBLHOCTH, HMHTEpEca K HUCCIEAOBATEIbCKOM
NeSATEIbHOCTH;

5) ¢opmupoBanusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro ofpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MpaBui O€30MacHOro IIOBEJCHHUS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hopMUpPOBAHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y JPyroro 4ejIoBEKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pEIICHUH NPaKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U



COIIMAJIbHOW HAIMpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (DU3HYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY MU3YUYEHHUIO TPodeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpPHCGHTAIMS Ha MPUMCHEHUE (DU3WUYECKUX 3HAHMK JJIA pEIICHUs 3a7ad B
o0JlacTh OKpy’Karoled cpeabl, TUIAHUPOBAHUS TIOCTYNKOB W OLIEHKU UX
BO3MOYHBIX TMOCIICICTBUN I OKPYKAIOILIEH CPEbI;

e - OCO3HaHHE TJI00AIIBHOrO XapakTepa JKOJOTHMYECKUX IPoOJIeM M MyTeH uX

peuieHus;

e 8) ajanTranmMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM MPHU BBINOJIHEHUU MCCIEIOBAaHUN U
IPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
APYTHX,

e - TIOBBIICHWE YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 IPaKTUYECKYIO
NESATEIbHOCTb;

e - OTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIEH, IOHATHSI, THIOTE3bI O GPU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HAHME AECPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nactu
busuky;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKHUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUK;

e - OLEHKAa CBOMX JEHCTBUU C Y4YETOM BIMSHHUS Ha OKpPYXAlOUIyI Ccpexdy,
BO3MOXHBIX IJI00ATbHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHMS TporpamMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
obmiero oopa3zoBanus y oOyyaromierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHbBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISATHBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBnle Jjornueckue n1eiicTBUA:
e BBIABIATH M XapaKTepHU30BaTh CYIICCTBEHHBbIC IMPU3HAKHM OOBEKTOB
(ssBEHUN);



yCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIINNA, OCHOBAHUSI TSI
000011IeHNs U CPAaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B paCCMaTPUBACMBIX (paKTax,
JAaHHBIX W HAOJIFOICHUSAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHUH (HUINIECKUX
SIBJICHUI W TPOIIECCOB, JIeTIaTh BHIBOJBI C MCIOJb30BAHUEM JICTyKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(U3UYECKUX BEITMYHH;

CaMOCTOATENFHO BBIOUPATh CHOCOO pemieHust y4ueOHOW (u3nUecKon
3aaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB pEIICHUsS, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKe 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KAK HCCIIEI0BATENbCKUI HMHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3nUecKuil HKCIIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SABJICHUS,

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENTHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUBHUUYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pabora ¢ nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI IIPU IOUCKE U
otOope MHGOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOU Yy4yeOHOU
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIBHYK (QOpMYy MpeICTaBIECHUS
uHpOpMallMl U WUIIOCTPUPOBATh pellaeMble 3aJaud  HECJIOKHBIMU
cXeMaMH, AuarpaMMaMu, HHOU TrpaduKoi 1 X KOMOWHAIUSMHU.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XOJ¢ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTORB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMBI
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHWE 3aJaud W TOIepKaHue
0J1aroxeIaTeaIbHOCTH OOIICHUS;

COIMOCTABIIATh CBOM CYXKICHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jajiora, 0OHAPYKMBATh Pa3IMUUe U CXOACTBO IO3UIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJUYHO TIPEICTABIIATh PE3yJbTAThl BEITIOJIHEHHOTO (PU3NYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUIYyAIbHOW pa0OThl MpPU PEUICHUH KOHKPETHOU (HU3MUECKOM
npoOJIeMBI;

MPUHUMATh IICJIM COBMECTHOM JCATCIIBHOCTH, OPTaHW30BBIBAThH JICHCTBHUS
no e€¢ OCTH)KCHHIO: paclpelessiTh pPOJH, OOCYXKIaTh MPOLECChl |
pe3ynbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOKO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOT'O Pe3yJIbTaTa o
CBOEMY HAMpAaBICHUIO W KOOPAUHUPYS CBOU JCUCTBHUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OIICHWBATh KA4YECTBO CBOETO BKJIaJa B OOMIMA MPOIYKT MO KPUTECPHUSM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyAIUAX, TPEOYIOMNX
JUTSL petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX MMOAXOJAX TMPHUHATUS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHSATHE PEUICHUS B TPYINIE, NPUHITHE PEIICHHUM
TPYIIION);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a4u WA
MJIaHa MCCIEOBAaHUS C YYETOM HUMEIOMIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apTyMEHTHPOBATH MIPeIjiaracMbIe BAPUAHTHI PEIICHUI;
JieNath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYyalluy U IIpeajararh IiaH €€ U3MEHECHHUS;
OOBSACHATb NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUSI) PE3yJbTaToB
NeSITENIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YMCIIE B XOJ BBITOJHEHUS
(Gu3MYEeCKOro HUCCIAEAOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTb Ce0s Ha MECTO JIPYroro 4eJIOBEKa B XOJAE CIIOPA WM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY IPU pelIeHUH (PU3NYECKUX 3a/1a4 WIH
B YTBEPKJICHUSIX HA HAyYHBIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJ/IBTATDBI

K koHiry o0yuenust B 7 kjacce npeIMeTHbIC Pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

UCIIONb30BAaTh  MOHATHS:  (U3MYecKMe W XUMHUYECKHUE  SIBJICHHUS,
HaOJIOZIeHUE, SKCIEPUMEHT, MOJEb, TUIOTEe3d, €AUHUIBI (DU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUSA BelecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TpPAeKTOpPHUs, pPaBHOACHCTBYOIIAS
cuna, aedopmanusa  (ympyras, IJjacTUyeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pasznuyath sBiaeHUS (AuQdy3us, TEMIO0BOE IBMKECHHE YACTHUI] BEIIECTBA,
pPaBHOMEPHOE  JABWKEHUE, HEPAaBHOMEPHOE  JBW)XEHHE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, Tepefadya MAaBiCHUS TBEPABIMU TEIaMHU, KUJIKOCTSIMU U
razamy, arMoc(epHoe [aBJeHHE, IUIaBaHWE TeJ, MPEBpaIlCHUs
MEXaHUYECKON SHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SIBIICHUU B
OKpY’>KalollleM MHUpE, B TOM 4YHucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUXKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B KMBOW U HEXKUBOU
NpUPOJE, ACHCTBUE CHUJIBI TPEHUS B IMPUPOAE W TEXHHUKE, BIHSHUE
aTMOC(EPHOI0 JABJICHUS Ha KUBOW OpraHU3M, IJIABAHUE PHIO, phlUuard B
TeJe YeloBeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33a]auy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) PU3UUECKUX SIBJICHUI;
ONKCHIBATh U3yUYECHHBIEC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCIOIb3YS
¢usznueckne BeIUYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWiIa TpEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IJIEUO CHIIBI,
MOMEHT CHJbl, KO3(PQHUIMEHT TOJE3HOr0 JEWCTBUSA MEXaHHU3MOB,
KMHETHYeCKass U TNOTEHIMAIbHAsl SHEPrus), MNpU OMNHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3YeMbIX  BEIIMYUH, UX
0003HAUEHUA W €JAUHMIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTHMMU BEJIMYHMHAMH,
CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS M IIPOLIECCHI,
UCIIONIBb3Ysl TIpaBujIa CJIOKEHUs CWII (BJOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBEcUs phiyara (0Joka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKOU
OHEPruM, NpH HTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B |—2 JENCTBUA, MCIOJB3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHaJIM3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMyJbl M MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI PELICHUs 3a/1a4, OLEHUBATh PEATMCTHYHOCTh
MOJTYYECHHOU (PU3UUECKON BEJIMYNHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU OMOUIU
(bu3MYeCKuX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIICISAThH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pas3inyaTb U HHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJibTaT, HAaXOAWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 10 €0 PE3YJIbTaTaM;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
buznyecKux CBOKCTB TEJI: bopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYy/10BAHMUS,
3alKChIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATh MPSMbIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tena,
o0béMa, CHIBl M TEMIEepaTypbl C MCHOJIB30BAHUEM aHAJOrOBBIX H
nu(poBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS TPUOOPOB C YUYETOM
3a/TaHHOM aO0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTHU IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHHM JBH)KCHHUS TeEJla, CHUIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOW YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM
IJIaBaHUs TEJl, YCIOBUW paBHOBECUs pblyara U OJOKOB), y4acCTBOBAaTh B
IJIAaHUPOBAHUM  Yy4E€OHOrO UCCJENOBaHMs, CcOOUparb YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMs], CIeAysd NPEIJIOKEHHOMY IUIaHy, (pUKCHpOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3UYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0IMIl U TpaduKOB, JelaTh BBIBOJABI M0 pe3yjbTaTaM
UCCIICTOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BELIECTBA JKUJKOCTH UM TBEPAOrO Teja, cujla TPEHUS CKOJbXKECHHUS,
JaBJICHME  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByOIas  Ha
NOTPYKEHHOE B KHUAKOCTh Teno, KOd()(PUIMEHT Mone3HOro AenCTBUs
IPOCTBIX MEXaHW3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUHU: TIpHU
BBIMIOJTHEHUHM H3MEpPEHUil coOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBIUMCIISATH 3HAUEHNE NICKOMOW BEJIMYMHBI;

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C J1ad0paToOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
phIYar, TOABWKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JECHCTBUA HU3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONHMCAHUA (B TOM YHCIE:
MNOJNIINITHAKN, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOAWTH  HWHGOpPMALKI0O O  MpHUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOLIEH cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA © TYyTEM CpPaBHEHUA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uH(GOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUIl HAay4YHO-TOMYJISIPHYIO
JAUTepaTypy (U3MYECKOrOo  COAEpKAaHHs, CIPABOYHbIE MaTEepHAaIbI,
pecypcsl cetu MHTEepHET, BlageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(OPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMauu (pU3MIECKOro COACpPKAHUSI, B TOM
qucie MyOJUYHO JeNnaTh KpaTKhe COOOIIEHUS O pe3yJbTaTax IMPOEKTOB
WA Y4eOHBIX WCCIEAOBaHWN, TPH ITOM TPaMOTHO HCIIOJIB30BATh



W3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpPU BBINOJHEHUU YUYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paCIpENeNiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 33Ja4aMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAaHA JEWCTBUM, aJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJIaJl B  JI€ATE€IBbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPY>KAIOIIHX.

K xonmy oOydenus B 8 kiiacce npeamMeTHbIe pe3yJbTaThl HA 06a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAFOIINXCSI YMEHUN:

MCIIOJIL30BaTh MOHATUSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIe TeJa, HACHIIIEHHBI M HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, HIEKTPUUECKOE TOJIe, TPOBOJIHUKU
Y JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh sIBJICHHUS (TEMJIOBOE pACIIMpPEHHE U CKaThe, TeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, AEHUCTBHS 3JIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHUE MAarHuUTOB, JECHCTBUE
MarHUTHOTO TOJIsi Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHAsT UHIYKITUS)
[0 OIHMCAHUI0O HMX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHUE;

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (U3MYECKUX  SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MIOBEPXHOCTHOE HATSHKEHUWE M KANWULSIPDHBIE SIBJICHUST B IPUPOJIE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, DIIEKTPUUECKUE
ABJICHUSI B aTrMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, MPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nMyecKkre BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
MJIaBJICHUs], yJAeJIbHAas TEIUIoTa MNapooOpa3oBaHMs, yAebHAs TEIUioTa
CropaHusi TOIUTMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MalllMHbl, OTHOCUTENbHASl BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBJIEHUE IPOBOJHMKA,
yVAEIbHOE  CONPOTUBIIEHWE  BelllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH  ONHCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, 0003HAUCHUS] M EIUHUIIBI
(bu3MYeCKUX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TI'paduKu
W3YUYEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
HCMOJIb3ysd OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUHU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma 1Sl yyacTKa LIeTH, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAXKECHUE;

OOBSACHATH (U3NUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluid MPAaKTHKOOPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH
MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHUX
1aroB C¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SBJICHHIA,
(bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEWCTBUS, HCHOJB3YSl 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBUSL 3a/1aud 3alHUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JIJI  pelIeHus] 3aja4yd, BBIOMpaTh 3aKOHBI U  (POPMYIIHI,
HEOOXOo/MMbIe [IJisi €€ pelIeHHUs, MPOBOJIUTH pPacu€Thl U CpPaBHHUBATh
MOJIy4Y€HHOE 3HaYeHHEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBarh MIPOOJEMBbI, KOTOPbIE MOXHO PpELIUTh MPH MOMOIIU
(U3UYECKUX METO/IOB, HCIOJb3ysl OMHCAHUE HWCCIIECIOBAHUS, BBIACISThH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh MPABMIBHOCTh IOPSIKA
MIPOBEJICHUSI UCCIIEA0BAHUsA, €JaTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUNW WM
($bU3MYECKUX CBOMCTB Tell (KauJUISIPHBIE SIBIICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ero o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAaHUS U
HarpeBaHUsl MPU HU3IYYEHUH OT IIBETa U3Jydaroliew (moriomnaroniei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIEPATYpPhbl KUIAKOCTH U
IJIOIAAA €€ TMIOBEPXHOCTH, DJJEKTPHU3alps Tel W B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3aps0B, B3aUMOJCKUCTBUE IOCTOAHHBIX MAarHHUTOB,
BU3YAJIM3allMsl MAarHUTHBIX TMOJIEM TMOCTOSIHHBIX MArHUTOB, JEUCTBUS
MarHUuTHOTO TIOJISI HAa MPOBOJHHK C TOKOM, CBOMICTBA 3JIEKTPOMArHHTA,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
poBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0 OIBITa U (YOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbIE  U3MEPEHHUs]  TeMIEpaTypbl, OTHOCHUTEIHHOM
BJIQXKHOCTH BO3JlyXa, CHJIbI TOKa, HAaNpsDKEHHS C HCIOJIb30BaHUEM
aHaJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3MUECKHX BEIMYWH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOMN MOTPEITHOCTH;
IPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (hU3MUECKOI BEIUYUHBI OT
JIpyrol ¢ HCHOJb30BaHUEM TMPSAMBIX HU3MEpeHud  (3aBUCUMOCTH
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOHMAJAW MOMEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIET0 4Yepe3 IMPOBOAHMK, OT HANpsKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHHE TIOCJIEIOBAaTeIbHOTO ¥  MapajuleIbHOTO  COEAMHEHUU
MPOBOJAHHUKOB): TUTAHUPOBATH HCCIIEJOBAaHUE, COOMpPATh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHMs, CIeAys NpPEeIOKEeHHOMY IUIaHy, (pUKCHpoOBaThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHIE TaOMUI[ U TPadUKOB,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpeHHs (QHU3MYecKuX BenuuuH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEpPEHHs, cOOMpaTh
AKCMEPUMEHTAIBHYIO YCTAHOBKY, CJIeaysl MPEAIOKEHHON WHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNE BEJIMUNHBI,

COOJII0IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH IIPpHU paboTe C J1ab0paTOPHBIM
o0opyIOoBaHUEM;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HMX OMHCAHUA (B TOM YHCIE:
CUCTEMa OTOIUICHMS JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETpP, CUETYHK 3JICKTPUUECKOM HHEPIHH, SIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HarpeBaTEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEIOXPAHUTEIIH, FTEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKHUX SIBICHUN U HEOOXOIUMBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA W W3MEPHUTEIHHBIC
npuoboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUS, 3JIEKTPOCKON, PEOCTar), COCTABIATh CXEMBI JIIEKTPUUYECKHUX
Henei ¢ mocnea0BaTeIbHBIM U MapaylIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAYCHUS SIEMEHTOB JJIEKTPUIECKUX IIETeH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWH(GOpPMALKI0O O  IpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
XKHU3HU U obecriedyeHus: 0€30MacHOCTH TIPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoLIeH cpee;

OCYIIECTBIATh TOHUCK HHpoOpMAMK  (PUINYECKOTO  COACpKAHUSI B
HNuTepHere, Ha OCHOBE WMEKIOIIUMXCSA 3HAHUW U NYyTEM CpPaBHEHUSA
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIU MOKET OBITH HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (U3NYECKOTO COAEpXKAHMsI, CIIPABOYHBIE MaTEepHUaIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHUS,
0000mass uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOIrO
COJEp)KaHus, B TOM uHucie MyOJUYHO MPEACTABIATH PE3YJbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKON ACSITENbHOCTH, MPU 3TOM TPaMOTHO
UCIIONb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOX/1ATh BBICTYIIJICHUE [TPE3ECHTAIUEH;

IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIIENOBAaHUN (PU3NYECKUX
MPOIIECCOB paCHpeleNaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTaBICHHBIMU 33JladaMHM, CJICIUTh 3a BBHIMOJIHEHUEM IUTaHA JICHCTBUHA U
KOPpPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHUBAaTb COOCTBEHHBI BKJIaa B
JeSITeIbHOCTD TPYIIIbI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K koHiry o0ydenust B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUA:

UCIONB30BaTh MOHSTHUSA: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmaius
(ympyras, mjiacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTb,
CIEKTPHI UCIYCKAaHUS M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IIy4eHus,
M30TOIIbI, Si/IEpHAs SHEPreTUKaA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEUHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSMOJMHENHOE IBUKEHHE, CBOOOJHOE
MaJIcHUe TeJ, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE IBM)KEHHE, KOoJeOaTelIbHOE IBMKEHHE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclHpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJI0ro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMs]) M0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTJIUBBI, JBIKEHUE IUIaHeT COJIHEYHOUW CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, LBETa Te,
ONTHYECKHE SBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTO,
yJIbTpauoJETOBOIO M  PEHTIEHOBCKOIO M3JIYYEHHM, €CTECTBEHHBIM
pPaAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaJUOAKTUBHOE H3IyUYCHHE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBUE pPAJMOAKTHBHBIX M3JIyYE€HUH Ha
OpraHu3M 4eJIOBeKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (PU3HUYECKUX
SIBIICHUI;

ONKCHIBATh U3YYECHHBIE CBOICTBA TEN M (PU3UYECKHE SIBICHHS, UCIOIB3YS
bu3nyeckue BeIWYUHBI (CpEelHSsI U MIHOBEHHAas CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HMMIYJbC TeJld, HWMILYJIbC CHUJIbL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMalbHAs SHEpPrus Teja,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAJIBHAS DHEPrUs CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPIus, IMOJIHAasg MEXaHUYecKas >SHEeprus,
NEepUOJl U YacTOTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPETOMIICHUS CPENIbl), IPU OMMCAHUU
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIMYMHY C APYTMMH BEJINYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMK CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C OMnopoll Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DPU3MYECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud (ONMUparolIMecss Ha Ccucremy w3 2-3
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3aJadyd 3alKChiBaThb KpPAaTKOE
YCIIOBUE, BBIABIATh HEIOCTAIOIINE WM U30BITOYHBIE JAHHBIEC, BBIOMPATH
3aKOHBI U (POpPMYIIbI, HEOOXOAUMBIE JJISl PELICHUS], TPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUYECKOU
BEJIMYUHBI,

pacrno3HaBaTh MpoOOJEMBbI, KOTOPbIE MOYKHO PpEUINTh [pPU IOMOILU
(U3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HCCIIEOBaHUS, BbLACIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABMWIBHOCTH MOPSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JeNaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(Gu3nYecKuX CBOMCTB Tea (M3ydyeHUE BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEpHOJa KoJeOaHW MNpY>KMHHOTO
MasiTHHKA OT Macchl I'py3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MAJIbIX KOJIEOAHUM, MPSIMOIIMHEHHOE paclpOCTPAaHEHHE CBETA,
pa3nokeHne Oenoro cCBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300pa)KE€HUs B
IJIOCKOM 3€pKajie W CBOMCTB M300pakeHUs mpeaMera B coOuparouieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3ITyUYEHMs):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY U3 M30BITOYHOrO Habopa
o0OpyOBaHUs, ONHCHIBATH  XOJ ONbITAa W  €ro  pe3yJbTarhl,
(opMyJIMpPOBATH BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, omnpeenss
CpeqHee 3HAa4YeHHE W3MEpSIeMOil BeaHuuHbl ((POKYyCHOE paccTOsHUE
coOuparoleil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(M3MepUTENHHOTO TPHOOpPA);

IPOBOAMTH MCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIB)KEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoaa
KOJIEOaHUI MaTeMaTH4eCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPAKE€HHUs CBETa OT yIVIa MAJEHUs U yIJIa MPEIOMJICHUs OT yria



NajieHus1): TUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh PpPe3yJbTaThl IOJTYYEHHON 3aBUCHMOCTH
(¢bu3MYeCKUX BEIMYMH B BUJE TAOMUIl M rpadUKoOB, JI€JaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHuUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (U3UYECKUX BEIMYUH (CpEaHsIs
CKOPOCTh M YyCKOPEHHE Tella TMpPH PaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, XKECTKOCTh MPYKUHBI, KOIPPHUIIUEHT
TPEHUsI CKOJIbKEHUsS, MEXaHWdeckas paboTa M MOIIHOCTh, 4YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasTHHUKOB,
ONTHUYECKas CUJa coOuparome JIMH3bI, PaJAUOAKTUBHBIA  (HOH):
MJIaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHSTh U3MEPEHUS, CIENYs MPEIOKECHHON WHCTPYKIIUHU, BHIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYYEHHBIC PE3yJIbTAThHI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe C 1ad0paTOpHBIM
000pyI0OBaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKA W3YUYEHHBIX (DU3UYECKUX MOJIENICH:
MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEI0, TOYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIIMIBI  JEHCTBHUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM Ha WX ONucaHus (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKW TOJIOKEHHS, PACCTOSHUS W YCKOPEHUs, paKera,
9XOJO0T, OYKH, TMepuckom, (oroammapar, ONTHYECKHUE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoauMmble (puznueckue
3aKOHOMEPHOCTH;

UCITOJIH30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHYECKUX TPOIECCOB
IpU pEelIeHUH YYEOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300paKEHUI B TNIOCKOM 3€pKajie U coOMparolei JIMH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOOuUTh  HWH(OpMAIMIO O  TpUMEpax)
MPaKTUYECKOTO HCIOIL30BaHUS (DU3MYECKUX 3HAHWHA B TIOBCEIHEBHOM
KU3HU JUIs oOecriedeHrs 0€30MacHOCTH MPU OOpalleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEICHHUS B OKPYKAIOIIECH CpeIe;

OCYIIECTBJIATh TOUCK WHGOpManuA (U3AYECKOTO CONCpPKaHHUSI B
HHTepHETE, cCaMOCTOATEIHHO (POPMYIHUPYS TTOUCKOBBIA 3aMpoC, HAXOAUTh



OyTH OMPEIENICHUs JOCTOBEPHOCTH MOIYYEHHON HMH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTeparypy  (QHU3MYECKOTO  CONIEp)KaHHs, CIPAaBOYHBIE MaTepHUAaIbL,
pecypcbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M yCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMallMU W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHMUS,
nyOJIMYHO IPEACTaBIATh Pe3yIbTaThl MPOESKTHOM WM UCCIIeI0BATENbCKON
NESTENbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONB30BaTh  HM3yUEHHBIN
NOHATUHHBIN ammapar M3y4yaemMoro pasjena (U3MKH W CONpPOBOXKIATH
BBICTYIUICHHE TIIpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabuble | I[IpakTudeckmne
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHpa
bu6nmoreka [IOK
1.1 duzuka - HayKa o IIPUPOJIE 2
y PHPOA https://m.edsoo.ru/7f416194
1.2 duzngeckre BETUIHHBI 2 1 buGnnorexa LIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4YHBII METO/] TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pasznen 2. HepBonaqaﬂLHme CBCACHUSA 0 CTPOCHUM BelIeCTBA

2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P H https://m.edsoo.ru/7f416194
27 JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] ) 1 bubmuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPETATHBIE COCTONHIA Bettectsa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. J/IBu:xeHMe M B3auUMo/IeliCTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCROC ABIDREHIC https://m.edsoo.ru/7¢416194
3.2 Wuepiusi, Mmacca, IOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

. .B 14 2
33 Cuna. Bujet cun https://m.edsoo.ru/7f416194
Hroro o pasgeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, )KUJIKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 5
Jlarenie XuAKoCTH https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 A 6
TMOC(EpHOE AaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HHX TEJIO https://m.eds00.1u/7416194
Uroro no pazgeny 21
Pa3nea 5. Pa6ora u MomHOCTh. DHEprus
bubmuoreka [JOK
1 P 1
> e 3 https://m.edso0.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
53 MexaHuueckas SHEprusi 4 1 bubmorexa HOK
https://m.edsoo.ru/7{416194
Hroro no pasgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunMmeHoBaHme pa3iaejioB H TeM nudpoBbIe
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TemioBble ABJIeHUS
1.1 CTpocHuE U CBOICTBA BEIISCTBA 7 bubmorexa OK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIIOBHIC MPOUECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DilekTpuyeckre 1 MATHUTHBIE SIBJICHUS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmumorexa [IOK
' ¥ UX B3aMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK 20 2 7 nomorexa O
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIC SIBICHUS 6 1 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
JICKTPOMATHUTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 ITPO'PAMME 68 4 14.5



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

9 KIIACC

Kosau4gecTBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorekxa [IOK
' OIHCaHMS https://m.edsoo.ru/7f41a4a6
N bub OK
1.2 BzaumoperictBue Ten 20 1 3 nosmotexa I
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpaeHis https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 40
Pa3znen 2. Mexann4yeckue KoJe0aHUA U BOJHBI
b K
2.1 MexaHU4YecKHe KoJieOaHus 7 3 nomotexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3jen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJe U 6 5 bubnuoreka [IOK
' DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIE sAIBJIEHHSI
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bu6nmnoreka [JOK



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

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

bubmunorexa [JOK
4.2
JIuH3BI 1 ONTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [JOK
4. P 2
3 a3JoXeHue O0eoro CBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbI€E sIBJIEHUS
bub6mmoreka [JOK
A n 4 1
5 CIIyCKaHHE U MOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7¢4 1 adat
but6mmoreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 1
>3 JICPHBIC peaKiiin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3znea 6. [loBTOpuTEILHO-0000 AN MOYJIb
6.1 [ToBTOpeHME M 0000IIEHNE COMCPIKAHUS 9 ) but6mmorexa [IOK
' Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 27



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




HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTesbHbIE

padoThbI padoThI pecypesI

®dusuka — HayKa O IPUPOLE.
SBnenus npupoabl. Puzndyeckue 1
SBJICHUS

MexaHn4decKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

VYpoxk-uccnenosanue "N3mepenue
TEMIIEPATypPhI PU TOMOIIIH
YKUJKOCTHOTO TEPMOMETpA U TaTUUKa
TemMnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBCHHbBIE
HayK{ U3Y4aroT PUPOSY.

EcrecTBeHHOHAYUHBIA METOT 1
no3Hanus. Onrcanue GU3NIECKUX

bu6nmmorexa [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUY C IIOMOIILIO MOJIeIer

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA,
HYLIEHHOTO FOPU30HTAIBHO, TEM

OoutbInie, yem OOoJbIIe BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Crtpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIITUE JUCKPETHOE CTPOCHHE bubmorera [TOK
https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBMKeHHE YacTHIl BEIISCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue « ONbBITHI 11O
9 Ha0JII0/IEHUIO TEIUIOBOIO PaCIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEILIECTBA
B3anmocBs3b Mex1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHHSIX M UX bubnuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCcoOEHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHu4eckoe JBUKEHHUE.
12 PaBHOMEpPHOE U HEpaBHOMEPHOE buommorexa LHOK
https://m.edsoo.ru/ff0a05¢c6
JIBIDKCHHUE
bu6mmorexa [IOK
13 Cropocts. Exunuuet cropoctu https://m.edsoo.ru/ff0a079¢c
14 Pacuer nmyTu ¥ BpeMEeHU ABUKCHUA brbmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNueprma. 3akoH HHEPITAN.
15 B3aI/II)Moz[eI710TBI/Ie TeJ'IpKaK MpUYMHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TEJl
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa Tella 0 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHast pabota «OrnpeaeneHne



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

TUIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IlmoTHOCTE

bu6nmoreka [IOK

18 BemiecTna" https://m.edsoo.ru/ff0al23c¢
Cuita Kak XxapakTepUCTHKA
19 B3aumoaeicTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(medopmanmm) MPy>KUHBI OT
IIPUWIOKEHHON CUIIBD)
21 SIBnenue Tarorenus. Cuia TsHKeCTH
CBs3b uMe>1<I[y CUJION TSKECTHU U BuGmiorexa LOK
22 Maccol Tena. Bec Tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuiia TSKeCTH
” Cuia TSKeCTU Ha JPYTUX IJIaHeTax. bubnmnorexa HOK
Pu3nYeCKUe XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6nmoreka [IOK
24 Hsmeperie ciul. Jlunamomerp https://m.edsoo.ru/ff0al 8cc
bubmmorexa [IOK
2 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al 778
CnoxxeHue AByX CUJI, HAPABJICHHbBIX
26 110 OJTHOM MPSIMOM. bubmorexa [TOK
. https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIIAs CHIT
7 Pemenue 3anau no reme
"PaBHoneiicTByromias cui"
73 TpeHue CKONbKEHUs] U TPEHUE MOKOS. bubmmoreka [JOK
TpeHue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabora «/3ydcHne bubnuorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCA
IIOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenwne 3a1a4 Ha onpesieiieHre

30 PaBHOJEHCTBYIOIIEH CHIIbI
Pemenue 3amau o remam: «Bec
31 Tenay, «I paduyeckoe n3obpaxeHue bubnnorexa HOK
cu», «Cuney, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTtponsHast paboTa mo temam:
«MexaHnueckoe JBIKeHUeY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe U300paKEHHUE CHIT»,
«Cumb
13 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmnorexa HOK
YBEJIUYEHUSA NaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
34 JaBJIEHH ra3a oT 00bEMa, bubmmorexa TIOK
https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
Ilepenaua naBiaeHUs TBEPALIMU
35 TeJ‘Ii.MPI, JKUOKOCTSIMU U EasaMI/I. 3akoH Bubmorexa IIOK
https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBiieHue B )KUJIKOCTH U Tas3e, bubnmnorexka [JOK
BBI3BAHHOE AEHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bu6mmoreka [IOK
JKUJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 CooOmmaromnecst CoCy/Ibl bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bu6mmorexa [IOK

39 I'napapririeciuit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiHeBon
JKUJKOCTHBIM HACOC
Atmocdepa 3emnu. [Tpuunnsl
CYIIECTBOBaHUS BO3YIITHOM
41 0}611(1;10111(1/1 3emuu. BzigmHMOCTL buommorexa HOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro aBIEHUS OT BBICOTHI
HaJ YPOBHEM MOps
bu6mmorexa [IOK
42 Bec Boznyxa. ATmochepHoe naBiieHne hitps:/m.cdsoo.ru/ff0a2bsa
43 N3mepeHune atMoc(epHOro 1aBiaeHuUs. bubnmnorexa [JOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JIaBJICHUs OT BBICOTHI HaJl YPOBHEM bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJIEHUE HA PA3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3anad mo reme
"ATtmocdepHoe naBieHue”
[elicTBHe )KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO. bubmorexa [OK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHuas pabota «Onpenenenue
43 BBITATKUBAIOIIIEH CHJIBL, bu6mmorexa [IOK

NENCTBYIOIIEH Ha TeJo, MOTPYyKEHHOE
B KHJIKOCTB)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnast paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJIE OT 00BhEMA MOTPYKEHHOM
B KUJKOCTb YaCTH TEJIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue Ten

butmmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYUPOBaHHE JIOAKH U
orpeeseHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amag mo remam: «llmaBanue
cynoB. Bo3gyxomuiaBanuey,
«JlaBneHue TBEpbIX TN, )KUJIKOCTEH
M ra30B»

butmmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabota

butmmoreka [JOK
https://m.edsoo.ru/ff0a3182

54

MormHocTs. EquHUIBI MOIITHOCTH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noanEMe 1o JectHuie"

56

IIpocTeie MexaHu3Msbl. Peryar.
PaBHOBecue cui Ha pplyare

57

KoHnTtponbHas paboTa mo teme
«JlaBneHne TBEpABIX TEJI, KUIKOCTEH
u razoB» / Beepoccuiickas
npoBepoyHas paborta

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
1o TeMe «/laBieHue TBEPbIX T,

bubmuoreka [JOK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEN U Ta30B» / Beepoccniickas
MpoBepoyHas pabora

59

Prbruaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycioBUi paBHOBECHUS
pbraaray

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenne 3amau 1o teme «Y cIIOBUSI
pPaBHOBECHSI pblyara»

butmmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koadduruent nonesnoro neicTeus
Mexanusma. Jlaboparopnas pabota
«3mepenne KII/1 HakinoHHON
TUTOCKOCTH

0.5

62

63

Pemenue 3agau mo teme "Pabora,
MotHocTh, KITJT"

MexaHnyeckast SJHeprusi.

Kunetnueckas u NOTCHINaJIbHAasA
SHEPTHUiA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTHH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT 10 TEME
"OKCnepUMEHTAIBHOE OIIPENEICHUE
U3MEHEHHS KNHEeTUYECKON U
NOTEHIMAJIbHON SHEPrUM MPU
CKaThIBaHUM TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KoHTponbHas paboTa mo teme
«PaboTa 1 MOIITHOCTh. DHEPTUS»

67

PesepBHbliit ypok. PaboTta ¢ Tekctamu

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMme ""Mexannueckoe IBIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHblit ypok. PaboTta ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 1

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoJsnuyecTBo 4acos DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
. bubnmoreka [JOK
1 KUHETHUYECKOM TEOPUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3zmep aTOMOB U MOJIEKYJ 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE ITOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH
5 Kpucrannmmueckue u amopHble Tena 1 buommorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacUIMpEeHHE U CKaTUE 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl | bubnunoreka IIOK
U3MEHEHUs BHYTPEHHEN dHEPIrun https://m.edsoo.ru/ff0a5c60
10 Buapl rerionepenaun 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypok-koH(pepenmus "IIpakTuaeckoe
WCIIOJIb30BaHUE TETNIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{JOK

11
BEILECTB U MATEPUAIIOB B LIEAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KommuectBo Termnorel. Y nenpHas bu6nunoreka [IOK
TETIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTO OanaHca. bubmuorexa [JOK
Tennoo0MeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnasi pabota

14 "UccnenoBanue sSBICHUS bubmmorexa [JOK
TEII000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOJbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Tema
Y BBIICJISIEMOTO UM TIPH OXJIAKJICHUHU

16 JlaGopatopHas pabora "OnpezneneHue bubnmnorexa [JOK
yIEeIbHOM TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTuMBa. Y IeIbHas TEIIoTa bu6nuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[LIimaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTNYECKUX I;en VY nenbHas bubmioreia LTOK

p ’ https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OnpenencHue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI MUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCHUTEIFHOM BIAXKHOCTH BO3TyXa"

butmmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIIBI paOOTHI TETIIIOBBIX
nsurateneil. [laposas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenmoBoro gBuratens.
TennoBble ABUTATENIN U 3aIlUTa
OKpY>Karoleil cpebl

3aKOH COXpaHEHUS U MpeBpalleHus
SHEPI'UH B TETIOBBIX MpoOIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teme "TemnoBbie SBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BellecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbnas paborta o teme
"TensoBble sBIeHU. MI3MeHeHe
arperaTHbIX COCTOSIHUI BelecTna"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tea. JIBa pona
INMEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "DneKkTpuzanus
TeJl MHIYKIUEN U NPU
COTNPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTre 3apsyKeHHBIX TEll.

bu6nunoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.

1 HanpsixkeHHOCTB 2JIEKTPUYECKOr0 bubnuorexa [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOTEH
Hocutenu snekTpuyueckux 3apsjioB.

33 OnemeHTapHsbIi 3apsan. CTpoeHue
aToma

14 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXpaHEHUsI ANEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha IpUMEHEHKE bubnmnorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €r0

36 cymectBoBaHus. MicTounukm bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

3JIEKTPUYECKOTO TOKa

37 JlelicTBUA 2JIEKTPUYECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienopanue "JleiictBue

38 AJEKTPUYECKOTO MO Ha TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUH TOK B METasuIax, bu6nuoreka [JOK
JKMIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toxka. JlabopaTopHas pabora

41 "U3mepenue U peryimpoBaHUE CUIIbI 0.5 bubmmorexa [OK

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HATIPSIKEHUE.
Bonsr™metp. JITaGopartopHas pabota

bu6nmoreka [IOK

42 "N3mepenne u peryampoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpsikeHus"

43 CornpoTuBiieHNE NPOBOAHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €ro JJIUHBL, IUIOMIAIA https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aa44a

Lemnu
JlabopaTopHasi pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIEr0 Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPa U
HanpspKeHus Ha pe3uctope”

47 [locnenoBarenbHOE 1 MapajuieaIbHOE
COCIMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabora "IIpoBepka

43 TpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH | bubmuorexa [JOK
MOCJIEN0BATEIbHOM COCIUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas pabora "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU | bubnnorexa [JOK

napajieIbHOM COeAMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4y Ha npuMeHEeHUE

50 3axkoHa OMa JIJIg pa3IndHOrO bubmmorexa HOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJHUKOB
51 PaGota 1 MOIITHOCTB AJIEKTPUIYECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JleHna https://m.edsoo.ru/ff0ab124
JlabopaTopHnas padora "Omnpenenenue
52 a601l“)1,1 u Ilz/[OIJ_IPII)OCTI/I JIIEK queCKoro buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE TICTTH ¥ IIOTPEOUTENN
53 DJIEKTPUUECKOM SHEPTUH B OBIT bubmorexa TIOK
P p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 IlocTossHHBIC MAarHUTEL, UX
B3aMMOJICHCTBHE
55 Ypok-uccienosanue "N3yuenue bubnmnoreka [JOK
MoJIEH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTHoOe 110jie. MarautHoe mosje
56 3eMiIH ¥ €ro 3HaYeHUE I KU3HU Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DJIEKTPUYECKUE 3apsIbl.
bu6nuoreka [IOK
57 3apsKEHHBIE TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMojeiicTBus. ITocToSHHBIN
3JIEKTPUYECKHUM TOK"
KonrtponsHas pabota mmo teme
"DIIEKTpHYECCKUE 3apsIbL.
P P bubmmorexa [JOK
58 3apsiKEeHHbIE Tela U UX

B3auMoaeiicTBua. IlocTOSTHHEIN
anexkTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ac3d0
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MpoBepoyHas paboTa

59

PesepBHslit ypok. Pabota ¢ Tekctamu
o Teme "llocTosiHHBIN
aeKkTpudeckuid Tok" / Beepoccuiickas
npoBepoyHas pabora

butmmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTtHoe 1osie
ANEKTPUYECKOr0 Toka MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue IeKTPOMarHuToB B
texHuke. JlabopaTopHast pabota
"N3yuenue 1eiCTBUS MarHUTHOTO
110JI1 HA TIPOBOJIHUK C TOKOM"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOJBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHHE U U3YUYEHUE
paboTHI JIEKTpOABUTATES "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbitel @apanes. 3akoH
ANMEKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

64

OnektporeHeparop. CriocoObl
MOJYYEeHUS AIIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPrUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYeCcKue 1



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

MAarHUTHBIE ABIEHUSI"

Konrponsnas pabota o teme

" bubnmnoreka [JOK
66 DnexTpuYecKue U MarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBIICHUSA
67 Pesepsubrit ypok. Paborta ¢ Tekctamu | bubnmnoreka [JOK
o teme "TermnoBeie siBaeHUS" https://m.edsoo.ru/ff0acc5e
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o teme "MaruutHele siBIeHus"
OBILIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOI'PAMME
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9 KIIACC

KoanuecTBo yacon JJIeKTPOHHbIE
[1]
‘:;H TeMma ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoTbI pecypes:

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema otrcueta. OTHOCUTEIBHOCTD | bu6mmorexa [IOK
MEXaHUYECKOTO ABHIKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE NpsIMOTHHEHHOE | bubnuorexa LIOK
JIBIXKECHUE https://m.edsoo.ru/ftf0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBwxeHue. CpeaHsis ¥ MTHOBEHHAs! 1
CKOPOCTh

5 [IpssMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGopaTopHnas pabora "OnpenencHue

. YCKOpEHHUS Teja Ipu | | bu6nmoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUH 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocth"”

g CBobOonHoe mageHue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE NBHKEHUE 10 | bu6mmoreka [JOK
okpyxHocTH. [leprnon u yactora https://m.edsoo.ru/ff0ael 76



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

obpamenus. Jluneitnas u yriaoBas

CKOPOCTH
10 LleHTpOCTpEMHUTENILHOE YCKOPEHHE
1 IlepBeiit 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHWJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6numorexa [IOK
PaBHOpelicTBYIOIIAs cuta https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akoH HproTOHA. bu6nmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3anay Ha npuMEHEHUE bu6nuoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [JOK
15 Cra ynpyrocTH. 3akor I'yka https://m.edso:)_.[ru/faneca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopaTopHas paborta «OnpeneneHue bub6mmorexa [IOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnuoreka [IOK
18 Cra Tpenms https://m.edsocl)_.[ru/fanﬂ 38
19 Pemenue 3anau mo reme «Crita but6mmoreka [IOK
TPEHUD» https://m.edsoo.ru/ft0afa26
20 JlabopaTtopnast pabota "Omnpenenenne bu6nmnoreka [JOK
Kod(puImeHTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpEeHUS
” Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6nuoreka [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
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naJieHus

Ypok-koHpepenuus "J[Bmkenue ten

23 BOKPYT I'paBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Penrenue 3agad mo treme "Cuia
bu6mmoreka [IOK
24 TSHKECTH Y 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
’5 [lepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHON TOUKH.
AOCONIOTHO TBEPIOE TEIO.
. bubmuoreka [JOK
26 PaBHOBeCcue TBEPAOrO TEIA C
.. o https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOM OChIO BPAILICHHUS.
MowmeHT cwibl. LleHTp TsoxkecTu
PaBHOBECHE MaTepuanbHON TOUKH.
AOGComOTHO TBEPAOE TEINO.
27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsbl. LleHTp Tsxectn
73 Pemenue 3anau mo reme "MomeHT bubnuorexa [JOK
cunbl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe 1Mo
" bubmuotexa [JOK
29 TeMe "MexaHndecKoe ABIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTtponsHas pabota 1o teme
| bu6mmoreka [IOK
30 Mexannueckoe OBUXKEHUE.
. " https://m.edsoo.ru/ff0b06ec
Bs3aunmoneiicTBue Ten
31 WNmnynec Tena. Umnynsc cuiibl. 3aKoH bu6mmorexa LIOK



https://m.edsoo.ru/ff0af5f8
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COXpAHEHHUs UMITyJIbCa. Y IIPYroe U
HEYIPYTo€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3aga4d mo reMme "3akoH

bu6mmorekxa [IOK

32 COXpaHEHHUs umIyJibca'" https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepennus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmoreka [JOK
34 Mexannueckast paboTa ¥ MOIIHOCTh hitps: //m.edsoclfru J0b0ag4
35 PaGoTa cutbl TSKECTH, CHITBI bubmuorexa [JOK
YOPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHuas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKEHHUH Teja 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBs13b SHEPrUM U padbOTHI.
[loTeHumanbHast SHEPTUst
13 Kunetnueckas sueprus. Teopema o bubmumorexa LIOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnas pabota «3ydyenue bu6nmoreka [JOK
3aKOHA COXPaHEHUs YHEPTrUN» https://m.edsoo.ru/ff0b12fe
A1 KonebarenpHoe JBMKEHHE U €0 bu6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KonebaHus. bubnuoreka [IOK
Brinyxnennble kojaebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTH4ecKuil U NPy KUHHBIA

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b20f0

44

Ypok-uccienoBanue «3aBUCHMOCTD
neproa KoJeOaHuA OT KECTKOCTH
NPY>KUHBI K MACCHI TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIeOaHHIX

46

JlaboparopHnas pabota «OnpeneneHue
Y4acTOTHI U MIepHOa KojeOaHui
MPYKUHHOTO MasiTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpHo/Ia KoJeOaHMi
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoiaHEL. CBOMCTBA
MexXaHW4YeCKHUX BOJIH. [IpomosbHbIC 1
MOTIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus "MexaHuueckue
BOJIHBI B TBEPAOM TeJI€.
Ceiicmuueckue BOJIHBI"

50

3ByK. PacnpocTpaHeHue u oTpaxkeHune
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbepennus "YabTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOU paboTE MO

bubmuorexa [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Koyie0auusa 1 BOJIHEI"

https://m.edsoo.ru/ff0b2510

Konrponbnas padora o Teme

55 "3akoHbI coxpaHeHus1. MexaHndeckue
KoJieOaHusI U BOJIHBI"
56 DJIEKTPOMarHuTHOE TOJIE. bu6nuoreka [JOK
ONEeKTpOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJH
Ypoxk-kondepennus "llxana
58 AIIEKTPOMATrHUTHBIX BOJIH. bu6nmoreka [JOK
Hcnonp30Banue 371€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBSI3U"
VYpok-uccienoBanue "N3yduenue
. bubmuotexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITBHOTO TestepoHa
Pemienue 3agau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI JIEKTPOMarHuTHOM
BOJTHBI
DneKTpoMarHuTHasl IpUpoja CBeTa.
. bubmuorexa [IOK
61 CxopocTtb cBeTa. BomHoBbIE cBOiCTBa
https://m.edsoo.ru/ff0b31d0
CBETa
Uctounuku ceeta. [IpsMonuneitHoe
but6mmoreka [IOK
62 pacrnpocTpaHeHHEe CBeTa. 3aTMEHUS
https://m.edsoo0.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)X€HUs CBETA. 3epKaja.
bu6mmorexa [IOK
63 Pemienue 3a1a4 Ha npyUMEHEHHE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa)KEHHsI CBETa
64 [Ipenomnenue cBera. 3aKoH bu6nmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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MMPEJIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[TotHOE BHYTpEHHEE OTPa’KCHUE CBETA.

bu6muoreka [IOK

65 Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO httos//med 0b3c5
ps://m.edsoo.ru. cSc
OTpaXKeHHS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHnas padota "UccnenoBanue
66 3aBUCHUMOCTH yTJia IPEITOMIICHUS
CBETOBOIO Jiyuya OT yIJla MaJIeHus Ha
rpaHuue "Bo3nyx-crexiao""
Ypok-kouhepennus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHET0 OTPaKCHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [IOK
69 [Toctpoenue n3o0pakeHui B TUH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparophnas pabota "OnpenencHue
. bu6nmoreka [JOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKON _ 1
CHTBI coBupatomedi TuH3bT" https://m.edsoo.ru/ff0b4206
71 Ypoxk-koHpepennus "OnTuyeckue bu6nunoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6nmnoreka [JOK
72 ['na3 xak onruyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koupepennus "JledexTor
3penusi. Kak coxpanuts 3penue"
Paznoxxenne 6eoro cBeTa B CIIEKT.
74 Oneitel HetoToHa. CroxeHnue bubnuoreka [IOK

CIICKTPAJIbHBIX IIBECTOB. I[I/ICHepCI/IH
CB€Ta

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopnas pa6ota "OmbITHI 11O
Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTP H

bubmuorexa [JOK

75 BOCIIPUATHIO 1[BETA MPEAMETOB MIPU UX
p t pelt P https://m.edsoo.ru/ff0cOe2a
HaOII0IEHUU Yepe3 I[BETOBBIE
buabTpH"
VYpok-npaktukym "BoiaHoBbie
76 CBOIICTBa cBeTa: qUCHepcus,
uHTepdepeHys u audpaxaus”
77 Omnsitel Pesepdopaa u manerapHas bu6nmoreka [JOK
MOJICIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue v MOrJIOLIEHNE CBETa
. bu6mmorexa [IOK
79 aroMoM. KBanTsl. JIuHeituaTsie
https://m.edsoo.ru/ff0c144c¢
CITeKTPbI
20 VYpoxk-npaktukym "Habmrogenue bu6nuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTH U €€ BUBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro siiapa. Hykmonnas bu6nunoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TpEBpAICHUS. bubmuorexa [JOK
N3oTormsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau nmo teme: bubmuorexa [JOK
"PannoakTuBHBIEC MpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnazna
Vpok-koHDpepeHus "PaanoakTUBHEIE
P Gep but6mmoreka [IOK
86 W3IIy4YeHUS B IPUPOJIE, METUIIIHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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Snepubie peakun. 3aKOHBI

87 COXpaHEHHUs 3apsiIOBOT0 U MacCOBOTO bubmmorera [IOK
p P https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus cBsi3u aTOMHBIX siaep. CBA3b bubnmoreka [JOK
MAaccChl U DHEPTUHA https://m.edsoo.ru/ff0cld7a

29 Pemenue 3agau o reme "SAnepurie
peakun"

90 Peakuuu cunTe3a u neneHus saep. bubnmoreka [JOK
Nctounuku sneprun CoJiHIa v 3BE31T https://m.edsoo.ru/ff0c1e88
Vpoxk-koupepenuus "Anepras

91 sHepreTuka. JlemcTeus
PaIMOAKTUBHBIX U3TYUYEHUHN Ha )KUBBIE
OpraHu3MbI"

[TonroroBka Kk KOHTPOJILHON paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE ToJIe. bu6nuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"

KonTponbHas pabota no teme

93 "DIEKTPOMArHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBbIe sBneHUS"
[ToBTOpEeHmE, 0600IIEHNE.

94 JlaboparopHble pabOTHI [0 KypC Bubamorexa [IOK
" P pu P " ypey https:/m.edsoo.ru/ff0c245a

BsaumoneiicTeue Ten
[ToBropenue, o6o0uieHue. Pemenne
bu6mmoreka [IOK
95 pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TernnoBbie mPOLECCh
96 [ToBTOpenue, o600meHue. Pemenne bu6nmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX M KAYECTBEHHBIX 33724 110
teme "KIIJ[ TermoBeix gBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Pemenne

bubmuorexa [JOK

97 1
pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110 https://m.cdsoo.r/fc2b30
teme "KIIJ[ anekTpoycranoBOK"
[ToBTOpenue, o0001IEHNE.
98 JlabGopaTtopHble pabOTEI IO KypC 1 1 bubmmorexa [OK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SIBIICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
99 TEKCTAMH I10 TeMeE "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
IToBTOopenue, o6o0mmenue. Padora ¢
" bubmuorexa [JOK
100 Texkctamu 1o teMe "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenwue, o6obmenue. Padora ¢
101 TekcTaMH 110 TeMe "CBETOBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TexkcTamu 110 Teme "KBanTtoBas u 1
sanepHas pusuka'
OBLIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3PI‘-I€CKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpE, B TOM 4Hclle (pU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]auy B YUEOHYIO, BBLIACIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) HU3UUECKUX SBICHUN

1.4

ONHUCBHIBaTh H3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONB3ys (U3MYECKHe BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHMs U eAUHUILB! (PU3NUECKUX BEITMUUH, HAXOIUTHh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  M3YyYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BETMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOLECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O00BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHI U CBOMCTBA TEJ, B TOM
Yyucieé M B KOHTEKCTE CHUTyallMii NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbBISBIATh MPUUMHHO-CICACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKWX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3a7a4d B 1 — 2 EUCTBUS, UCIOJIb3YSl 3aKOHBI U




(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAIIN3a
YCJIIOBUA 3ada4yd  3alMCbIBaTb KPATKOC YCJIOBHUC, MOJACTABIATH
¢uznyeckre BeIUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC NTAHHBIC, H€O6XOIII/IMBI€ AJid pelICHUs 3aaa4, OUCHUBATDH

PCAUTUCTUIHOCTH MOTYICHHON (PU3HUYECKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMoe  MPEANoJoXKeHHe  (TUMoTe3y),  pa3iuyarb |
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yJibTaT, HAXOAWUTh OMIMOKH B

XO0A¢€ OIbITa, ACJIAaTb BBIBOABI IO €TI0 pE3yJibTaTaM

1.9

IPOBOJUTH ONBITBl 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUM WIN
¢usznyeckux  CBOMCTB  Tel:  (QopMynHpoBaThb  IpOBEpsieMbIe
NPENNOJIOKEHNUs, CcoOUpaTh  YCTAHOBKY M3  IPEIJIOKEHHOTO

000pyTOBaHMs, 3aIMCHIBATD X0 OMBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TNPSIMBbIE M3MEPEHUs] C HCHOJIb30BAHUEM AaHAJOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMHUCHIBATh MOKAa3aHUS NPUOOPOB C yUETOM

3aJJaHHOHM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOANWTH  HCCIIEJOBAaHHE 3aBUCUMOCTH  OJHOW  (hu3HUECcKOit
BEJIMYMHBI OT JAPYrodl C HCIONb30BAHUEM TMPSMBIX H3MEpPEHUIl,
y4acTBOBaTh B IUIAHMPOBAHUM y4eOHOTO HCCIENOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJIHATH U3MEPEHHUS, CIEAYS MPEINI0KEHHOMY ITUIaHy,
buKkcHpoBaTh Pe3yJbTAThl IMOJYYEHHON 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BEIBOIBI

10 pe3yJIbTaTaM UCCIICIOBAHUS

1.12

NPOBOJUTh KOCBEHHBIC H3MEpEHHs (PU3MUYECKUX BEIHYUH, CIEeays
IPEII0KEHHOW MHCTPYKLMU: TPU BBINOJIHEHUH U3MEPEHUI coOupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HMCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

1ab0paToOpHBIM 000pyIOBAaHUEM

1.14

yKa3plBaTh NPUHIMIMBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLHUIBI JIEUCTBUS HM3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHWUS,
UCTIONB3ysl 3HAHUSA O CBOMCTBAX (DU3MYECKUX  SIBICHUH U

HGOGXOI[I/IMLIG (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O TPUMEPAX)
MPaKTUYECKOTO UCIOIB30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIg  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeie

1.16

OCYILECTBIIATH OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U IyTEM CPAaBHEHUS Pa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTUBOPEUMBON HIIU

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHbIX 3alaHui
HAay4YHONONYJIIPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEpIKaHMUs,
CIIpaBOYHBIC MaTepuasbl, pecypcsl cetu VIHTepHeTr, BiaxeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

13 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJIEp)KaHHs, B TOM YHCIIE MyOIMYHO NeNaTh KPaTKHe COOOIICHUS O
pe3yabTaTaXx IMPOCKTOB WM YYeOHBIX HCCIICIOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3yYCHHBIM IMOHATHHHBIA ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOKAATDb BBICTYIIIICHUC Hpe3eHTaHH€fI

1.19

IIPU BBIMOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHUN paclpenesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH,
CJIEAUTHh 3a BBIMIOJIHEHHEM IUIaHa JIEMCTBUM, aJ€KBaTHO OIICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICIICTBHE, YUHUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOMH
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasindaTtb SABJCHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




1.3

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBICHUE W3YyYEHHBIX (HU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4ucCie (U3NUECKUE SBICHUS B MPHUPOIE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]ady B YUEOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPpU3HAKH) QU3NISCKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3Ysl (DU3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIOJB3yEMBIX  BEJIMYHH,
0003HAYCHUS U €AMHUIIBI (PU3HUESCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIIME JIAHHYK  (PU3MYECKYI BEJIHYUHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH  TpapUKHd  H3YYCHHBIX  3aBHCUMOCTEH

(hUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA Te, (pU3UYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIpaXKEHHE

1.6

O0BSACHATH (PM3MUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB C MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

buznyecKux sIBICHUN, GPU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AeiCcTBUSI, UCHOJB3YSl 3aKOHBI U
(dbopMyIIBl, CBA3BIBAIONINE (PU3NUECKUE BEIUYHHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX Ui pEIICHHs 3a/ladyd, BbIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOAMMBIC JJisi €€ pelIeHus, MPOBOAUTH PacuéThl U CPAaBHUBATH
NOJyYeHHOE 3Ha4deHHE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3MYECKUX METOIOB, UCTIONB3YS OMHMCAHUE UCCIICIOBAHMS, BBIICIATD
MpOBEpsieMOe TPEANONIOKEHHE, OLIEHUBATh MPABHJIBHOCTH MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIeJIaTh BBIBOIBI

1.9

MIPOBOAMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
¢usznyeckux  CBOMCTB  Tel:  (GopMynHpoBaThb — IPOBEpsieMbIE

OpPEINONIoKEeHNs, CcOoOMpaTb  yCTAaHOBKY M3  NPEAIOKEHHOTO




1.10

000pyA0BaHUs, OMMCHIBATH X0/ OIbITA U (POPMYIHUPOBATH BHIBOABI

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3NYECKUX BEIWYHH, CPABHUBATH PE3YJIbTATHI

U3MEPEHUH ¢ YUETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHus, ciexys  INpeJUIoKeHHOMY  IJIaHy,  (UKCHpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE TaOJIUI] U Tpa(UKoOB,

JACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM HCCJIICIOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenaysd IHPEeMJIOKEHHOM MHCTPYKLUMH, UM BBIUUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmonaTh MpaBWja TEXHUKM Oe3omacHOcTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HU3YyUYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM HAa MX ONMCAHUs, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W  IapalJICJIbHBIM
COCIMHCHUEM 9JICMCHTOB, pasinvdas YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

OPUBOJIUTH TNpPHUMEPHl (HAXOAWTh HMH(OpPMALUMIO O MpUMepax)
MNPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MUECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecriedeHHss Oe30macHOCTH MpH  OOpallieHuH ¢
npubopaMy U TEXHUYECKUMH YCTPOICTBaMU, COXpaHEHHUS 3/10pOBbs U

COOJTFOIEHHST HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH cperie

1.17

OCYUIECTBIIATH MOUCK MHPOpMAINK (U3UUECKOTO COAECPKaHUS B CETU
HMHTepHEeT, Ha OCHOBE HMEIOUIMXCS 3HAHUNW M IyTEM CpPAaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICIATh HMH(OpPMAIMIO, KOTOpas

SIBIISICTCS TPOTHBOPEYNBON MITM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIOJHEHUM Y4YEOHBIX 3aJaHUi  HAy4yHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOro COAEpKaHMS, CIPaBOYHBIE
Marepuaisl, pecypcel ceth HTepHeT; BIageTe INpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALIMU U3 OJHOU

3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBCHHBIC MMUCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpMAII0 U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO
CONICp)KaHHsI, B TOM WYHCJIC IyOJUYHO TPEACTABIATh PE3yJIbTaThI
NPOCKTHOW WJIM HUCCJICIOBATCILCKON JIEATCIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BATh M3YyYCHHBIA MOHATHHHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOXKIAATb BBICTYIIIICHUC Hpe3eHTaHH€ﬁ

1.20

IIPYU BBIIOJHEHUH Y4Y€OHBIX HMPOEKTOB M MCCIENOBaHUN (U3MUYECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTH B IPyIIE B COOTBETCTBHM C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ] B JCATCIBHOCTh TPYMIBI, BBICTPAWBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  IMPOSBIAS  T'OTOBHOCTh

pa3peniatbh KOHQIUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHNS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasinyaTtb ABJCHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3PI‘-I€CKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a4yy B y4eOHYIO, BBLACIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) GU3NUECKUX SBICHUN

1.4

ONHKCBHIBaTh H3yYEHHBbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS,
UCToNb3ysd (U3MYecKHe BEIMYMHBI, NPH ONUCAHUU NPABUIBHO
TPakTOBaThb  (PU3MYECKMH  CMBICI  HCHOJB3YyEMbIX  BEJIMYMH,
0003HaYeHUs U eUHUIIBI PU3UUECKUX BEJIMYMH, HAXOAUTH (POPMYJIBL,

CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JIpYyTUMU




BEJIMYMHAMHU, CTPOUTh TIpaQUKH  HM3YyYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SBIICHUS W IPOIIECCHI,
UCIIOJIb3YSl HW3Y4YEHHBIE 3aKOHbI, IpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIpPaXXECHHE

1.6

0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbI0 2 — 3 HM3YyYEHHBIX CBOMCTBA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ajaud (omuparouiyecs Ha cucremy u3z 2 — 3
YpaBHEHMIi), HWCHOJB3Ys 3aKOHBI W  (OPMYJBI, CBS3BIBAIOIINE
¢usnueckue BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HENOCTAIOLINE WIN
U30BITOYHBIC TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIMMBbIE
JUI pELIeHUs, NPOBOJUTH PAacU€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAUCHUA (1)1/131/1‘1601(0171 BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Yys OMUCAHUE WCCIIEOBAHMS, BBIICIATH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTH MOPSAKA
NPOBEJCHHUS MHCCIEAOBaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3yIbTaThl HAOIIOACHNUN U OITBITOB

1.9

NPOBOJIUTh OMBITHl 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (POPMYIHPOBATH BHIBOJIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEeHui,
OTpesieNisisl cpelHee 3HaueHWe u3MepsieMoll BennuuHbI ((poxycHOe
paccTosiHhe CcoOuparoIlield JHH3bI), 00OCHOBBIBATH BBHIOOpP crocoba

U3MepeHHs (M3MEPUTENHHOTO PUOopa)

NIPOBOJUTH WCCJICIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYHH C
HCIIOJIB30BAHHUEM TIPAMBIX I/ISMepeHI/II\/’I: IUIAaHUPOBAThL HCCICAOBAHUC,
CaMOCTOSATEIIFHO COOHMpaTh YCTaHOBKY, (UKCHPOBATH PpE3yJIHTAThI

HOJIytICHHOI\/JI 3aBUCHUMOCTH (1)H31/I‘-ICCKI/IX BCJINYHMH B BHUIC Ta6J'H/IIII/I




1.12

rpaduKOB, Ie71aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

IPOBOAMTH  KOCBEHHbIE  HM3MEpPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHsI, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATHE WM3MEPEHHUsA, CIEeNys IMPEIIOKEHHOW HWHCTPYKIMH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI WM AHAIM3UPOBATh IIOJy4YCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1ab0paTopHBIM 000pyI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKH M3YYEHHBIX (PU3MUECKHX MOjENeil:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPJIOE TEJI0, TOUCHHbII UCTOYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIJaHETapHas MOJelb aToMa, HyKJIOHHAas

MOZCJIbL aTOMHOI'O gapa

1.15

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HUCIIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTHYHbIE PHCYHKH HW3YYECHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENIbHBIX npudopoB u
TEXHOJOTMYECKHX IPOILIECCOB IMPH PELICHUH YYEOHO-MPAKTHUECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI H300pakKeHUH B MJIOCKOM

3epKaJie ¥ COOMPAFOIIEH JTMH3e

1.17

MPUBOIUTH TMPUMEPHl  (HAXOIUTh HWHPOPMAIUI0 O MPUMEPAX)
MPAKTHYECKOTO MCIIOTH30BaHMs (PU3MUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU g obOecriedeHuss O€30MacHOCTH MpU  OOpalieHuu ¢
npuOOpaMu M TEXHUICCKUMHU YCTPOMUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOIOICHNS] HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH cpene

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (GU3NIECKOTO COEPIKAHHSI B CETH
WutepHeT, caMocTOsATeNbHO (OpMYIUpYys TOMCKOBBIA  3ampoc,
HaXOAWTh IYyTH  OIpEJNeNeHUs  JIOCTOBEPHOCTH  IOJy4YEHHOH
MHQOpPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIb30BaTh TPHU  BBHIMOJHEHWH Y4YE€OHBIX 3aJaHU  HAy4YHO-
MOMYJIIPHYIO JIUTEPaTypy (U3HUYECKOTO COJEpKAHUsS, CIPABOYHBIC
Marepuaibl, pecypcbl ceth HMHTepHeT, BIaAeTh NOpUEMaMHU

KOHCTIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIIUU U3 OTHOMN




1.20

3HAKOBOM CUCTEMBI B IPYTYIO

co3ZaBaTb COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOIBKUX HMCTOYHHKOB (DU3MUECKOTO
COJIEp)KaHMA, IMyOJMYHO TPEACTABIATH PE3YJIbTAThl MPOSKTHON WIH
UCCIIENOBATENIBCKOM  ACATENbHOCTH, IIPU  OTOM  TI'PaMOTHO
UCIIOJIB30BATh U3YUYEHHBIN OHATUIHBIN anmnapaTr u3y4acMoro paszaena
(GU3MKH W CONMPOBOXKIATh BBICTYIUIGHHWE IMpE3eHTaled ¢ y4EToM

0coOeHHOCTEN ayJAUTOpHUU CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX
MIPOLIECCOB paclpeesTh 0053aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBIAS  T'OTOBHOCTh

paspeniatb KOHQIUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3nena

Kon

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUSA

®U3UKA U EE POJIb B [TIO3HAHWM OKPYXAIOIIETO MHUPA

1.1

®usuka — Hayka O mnpupone. SBIeHUS NPUPOMBL.
@u3NYeCKUE  SBJICHUS: MEXAHUYECKHE, TEIUIOBbIC,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBLIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I?»I/I‘IGCKI/IX
BCJIMYHH. dusznyeckue HpI/I60pH. HOI‘peIJ_IHOCTB

n3MepeHuil. MexxayHapoHasi CUCTEMA €MHUI]

1.3

1.4

ECTCCTBeHHOHay"IHBIﬁ METO/J ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABMIXCHUC T'HIIOTE3,
OKCIICPUMCHT 110 TIPOBEPKE THUIIOTE3, 00BsACHEHHE

HAOJIIOJAEMOTO SBJICHUSA

Onwucanne pU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIeH

1.5

[TpakTyeckue pabOTHI:

HiHPar###l13Mepenne pacCcTOSTHUM.
#i#Par#Ht#lI3Mepenne 00bEMa KUJIKOCTH M TBEPIOTO
Tena.

H##HPar###OnpeneneHue pasMepoB MaJIbIX TEJ.
#HH##Par##HI3Mepernre  TeMmmepaTypbl TpU  [OMOIIU

KUAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

Hi#HPar###CTpoeHNe BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasMEphI. OHI)ITI)I, JOKa3bIBAIOIIUEC JAUCKPETHOC

CTPOCHHC BCIICCTBA

2.2

#i#HPar#H# ] pmokenne  dactmi  BemiecTtBa.  CBA3b
CKOPOCTH  JBW)KCHHS  YacCTUI[ C  TEMIepaTypoil.

BbpoyHnoBckoe nBmxkenue, nupdysus

23

BSaHMOHCﬁCTBHe JacCcTHUIl BCIICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHUC




HiHPar### ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOECHHE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEIN.

24 B3anmocCBsI3p MeEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###OLeHKa quaMeTpa aToMa METOJIOM PSAOB (C
WCIIONTb30BaHueM oTtorpaduii).

2.6 #H#HPar###OnbITE o HaOJIIO JEHUIO TEIJIOBOTO

pacUIMpEeHus ra3os.
HHHPar###0NBITBI 10 OOHApYXKEHHIO JEHCTBUS CHJI

MOJIEKYJIAPHOTO TIPUTSKEHHS

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHUE
HH#HPar##H##CKOpPOCTD. Cpennsia CKOPOCTb pu
3.2 HEPaBHOMEPHOM JBWKEHUHU. PacuéT myTw W BpeMeHHU
JIBUYKEHUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmonaeincTsue
33 TeJ KaK MPUYMHA U3MEHEHHsS] CKOPOCTH JIBUXKEHHS TeI.
Macca xak Mepa HHEPTHOCTH Teja
34 #i#H#Par### InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIE 00bEMa BelecTBa
3.5 Cuna kak XapakTepUCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOILBIO TMHAMOMETpPA
37 H#HPar##HtSIBnenne TaroreHuns n cuia Tsokectu. Cuia
' TSKECTH Ha JpYrux manerax. Bec tena. HeBecomocts
13 Cuna tpenus. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 #Hi#HPar###Cro)keHne CWIJI, HaIpaBJICHHBIX 110 OJHOU
' npsMoii. PaBHoelcTByOILIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




OmnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JBMKEHUS
(mapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBToMoOWIIE M Tak ganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHUs Opycka WM IIapuka [0
HAaKJIOHHOW  IUIOCKOCTH.  OmnpenereHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pPacTsDKeHus (nedopmaruu) NpyKUHBI OT
OpUIOKEHHOW cuibl.  OMBITBI,  JIEMOHCTPUPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHUSI CKOJILKEHHS OT Beca Tella U

XapaKkTepa CONPHUKACAOIINXCS HOBCpXHOCTCfI

3.11

duznyeckue SBICHUS B MPUPOJE: MPUMEPHI ABUKECHUS C
Pa3TMYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOW MPHUPOJIE,

JICI\/'ICTBI/IG CHJIbI TPCHHA B IPUPOAC U TCXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIBIX TEJI, J)KUJIKOCTE 1 TA30B
il Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBICHUS
42 JlaBnenue raza. 3aBUCHUMOCTb JJaBJIEHUs Ta3a OT 00bEMa,
' TeMIepaTypbl
43 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYecKre MaIIMHBI
3aBUCUMOCTh  JaBICHHUS JKUIKOCTH OT  TIIyOWHBI
4.4 I'unpocratudeckuii napagokc. CooOIIaromumecs cocybl.
['uapaBaruecKue MEXaHU3Mbl
Atmocdepa 3emin u atMochepHoe naBienue. [IpruunHb
45 CYILIECTBOBaHMs BO3AYIIHOM 000m04Yku 3emiu. OmnbIT
' Toppudemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJ YPOBHEM MOps
46 N3mepenune atmocdepHoro nasnenus. [Ipubopsr mis
' M3MEPEHUsT aTMOC(EPHOTO TaBICHHUS
JelicTBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BreitamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxoraBanue




4.9

[TpakTiyeckue paboOTHI:

HccenenoBanme 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa TOrpyKEHHOM B JKUIKOCTh 4YacTH TeJa.
OnpeneneHue BbITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH HA
TEN0,  MNOrpykéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAJIKUBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPY>KEHHOW B JKUIAKOCTb YaCTU TEJIa U OT IIJIOTHOCTHU
KUIKOCTH. KoncTpynpoBanue  apeomeTpa WM
KOHCTPYMPOBAaHHME  JIOAKM M  OmpeneneHue  e€

rPy30MOAbEMHOCTH

4.10

dusznyeckre  ABIEHUA B OPUPOJE: BIIMSTHUE
aTMoc(epHOTO TaBJICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

4.11

TexHuueckue YCTPOWCTBA: COOOIIAIOUIMECS COCYIHI,
YCTPOICTBO BOJONPOBOJA, T'MAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnndeckass MOIITHOCTh
53 [IpocTeie MeXaHU3MBL: pblYar, OJIOK, HAKJIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECHS phlyara
54 [TpuMeHeHMe paBUIIa PaBHOBECHS pblYara K 0JIOKY
«30710TO€  TPaABUIIO»  MEXAHUKHU. Koaddurnment
5.5 IIOJIE3HOT'O JIeCTBUA MEXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, TOJHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sneprus
53 [Tonnass mexaHuuyeckass 3Heprusi. 3aKOH H3MEHEHHS U
' COXpaHEHUS] MEXaHUUYECKOU SHEPTUH
5.9 [TpakTuyeckue paboOTHI:




#H#HPar###Onpenenene paboOThl CWIIBI TPEHHUS TIpU
pPaBHOMEpPHOM JBW)XKEHMU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccnenoBaHue yClIOBHHM — paBHOBECHUS
ppuara. HMsmepenne KIIJI HakiIOHHON IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTrUr

dusznueckue SBICHUS B nopupoac: pbiHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckne yCTpPOWCTBA: pblYar, IIOABWKHBIM U
5.11 HETOJABMKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI CO/IeP:KAHUS
paszjiena JJ1eMeHTa
TEITUVIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHS  MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUH CTPOCHMs BelecTBa. Macca U pa3Mepsl
' MOJIeKyd.  OIBITBI, NOATBEPKAAIOIIME  OCHOBHBIE
I0JIOXKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKUAKONO U Ta3000pa3HOro
6.2 COCTOSIHMH BemiecTBa. Kpucrammmdyeckue U aMopQHBIC
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEI
6 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKUHETUUECKON
Teopuun
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemnnoBoe pacuIMpeHne u cxaTue
66 Temneparypa. CBsA3b TeMIepaTrypsl €O CKOPOCTBIO
' TEIJIOBOTO ABM)KECHHUS YaCTHIL
67 Baytpennss sneprusi. Cioco0bsl H3MEHEHHS BHYTPEHHEH
' SHEPruu: TeIIoNepeaaya U COBEpIIEHNE pPabOThI
6.8 Bunel temonepenauu: TEIIONPOBOJHOCTb, KOHBEKLIUS,




U3Iy4eHHe

KomuuectBo  TEmmIoTEHL VYnenpHass  TEILIOEMKOCTDH

6.9
BeIlleCTBA
TeriooOMeH u TemyioBoe paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHue u oTBEpJ€BaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TemioTa riaBiIeHUs
[TapooOpazoBanne u  KoHAeHcamus.  VcmapeHnue.
610 Kunenue. VYpenbHas Ttemrota mnapooOpa3oBaHUS.
. 3aBUCUMOCTh TEMIIEPATypPhl KHUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y IeJabHasl TEII0Ta CrOpaHus
[Mpuammner  pabotel  TeruoBbix — apurareneit  KILJ]
6.15 TEIJIOBOro ABuratens. TemioBble ABUTaTeNd W 3aluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUsI U MPEBPAILECHUS SHEPTHH B TEIIIIOBBIX
6.16
mpoueccax
[IpakTueckue pabOTHI:
HH#HPar#H###0npITEl 10 OOHAPYKEHUIO JEUCTBUS CHII
MOJICKYJISIPHOTO TPUTSKEHUS.
#HH#Parf##0OMBITEl 110 BBIPAIIMBAHMIO  KPHUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHHPar###OnpITH o HaOJIIOJEHUIO TEIJIOBOTO
617 pacuIupeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEIl.

#HH#HPar###Onpenenenue AaBleHUs BO3/AyXa B OajuloHE
HITpUIIA.

HH#HPar##H#ONbITEl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH
TABIICHUS] BO3JyXa OT €ro oO0béMa W HarpeBaHUsS WU
OXJIaXICHUSI.

H###Par###] [poBepka TUNOTE3bl JIMHEHHON 3aBUCUMOCTHU

JJINHBI CTOJOMKA KHNIKOCTH B TepMOMeTpI/I‘IeCKOﬁ




TpyOKe OT TeMIepaTypsbl.

#i#HPar#H#Habmonenue W3MEHEHHUS BHYTpEHHEN
SHEPTUU Tela B pe3ysbTaTe TeIuionepenayun u padoTsl
BHEIIHUX CHIL.

###Par###lIccnenoBanue SBICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUM XOJOJTHON U TOPSYEH BOJIBI.
#HH##Par###Onpenenenue KOJIM4YeCTBa TEIJIOTHI,
MOJIy4eHHOTO BOJOM MpH TEMJI00OMEHEe C HarpeThiM
METAJUTMYECKUM ITAITUHAPOM.

#H#Par##H#Onpenenenue YIEIbHOU TEIIIOEMKOCTH
BCIIECTBA.

#i#H#ParfH##lccnenoBanne nporecca HCIAapeHHUs.
#H##Par###OnpeneneHue OTHOCUTEIBHOM  BIIAXKHOCTH
BO3JIyXa.

###Par###Onpenenenue yaelIbHONW TETUIOTHI TUIABJICHHUS

Jpaa.

6.18

Ouzuueckue SBICHHS B TMPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KamWULIpHbIE SBJIEHUS B MPHPOJE,
KpUCTaJIIbl B ipupoje, usnydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

HNHCA, CHCra.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWUIAPHI, MPUMEPHI
HCIIOJIb30BaHHA KPUCTAJLIIOB, )KI/II[KOCTHI)II;'I TEPMOMCTP,
JATYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, TCUXPOMETp, MapoBas TypOWHa,

ABUT'ATCJIb BHYTPCHHCTO CIr'OpaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Teil. J[Ba poaa 3JIEeKTPUUECKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBUS 3apPSKCHHBIX TEIl OT
BEJIMUMHBI 3aPS/I0B U PACCTOSTHUS MEXKIY TEJIaMH)

73 DnekTpuyeckoe noje. HanpsxEHHOCTh 3JIEKTPUUECKOTrOo

I10JIA. HpI/IHHI/IH CYIEepIoO3uun JJICKTPUUICCKHUX noJyie




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJEeMEHTapHBIN

7.4 anextpuueckuid 3apsana. Ctpoenue aroma. [IpoBoaHUKY U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IECKTPUICCKOTO 3apsa
76 ONEeKTpUYecKuid  TOK.  YCJIOBHA  CYIIECTBOBaHMS
' 3JEKTPUUYECKOT0 TOKa. ICTOUHMKN TOCTOSIHHOT'O TOKa
JeiicTBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuueckass 1enb. Cuna ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CornpotuBienue MIPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJid yyacTka 1enu
[locnenoBarensHOE W MapajfieIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoynsa — Jlenna
13 DneKTpuuecKkue Lenu U NOTPEOUTENH 3BJIEKTPUUECKOMN
. sHepruu B ObITY. KOopoTKoe 3aMbIKaHue
[TocTostHHbIe MarHuThl. B3anmopneicTBHEe NOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnone. MarHuTHoe mojie 3eMJid U €ro
. 3HAUYEHHE JJIsl KU3HU Ha 3emIie
716 OmneiT Dpcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
17 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
. 3JEKTPOJIBUraTeNiell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTE
7.18 Onbitel  @apajges.  SIBineHMe  3JIEKTPOMarHUTHOMN




nHayknud. [Ipasuno Jlenna

DIIEKTPOTreHePaTOP. Crioco0sr MOJTyYCHUS
7.19 JNEKTPUYECKON  JHEpruM.  DJEKTPOCTAHIIMKM  Ha

BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUU

[IpakTueckue pabOTHI:

OnbBITH 110 HAOTIOACHHUIO SJICKTPU3AIUN TEJ HHIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue naeicTBUA OSJICKTPUUECKOTO TONS  HA

MIPOBOJAHUKH U TUIIEKTPUKU.

COopka u mpoBepka pabOTHl SIEKTPUUYECKON IeTH

MOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

W3mepenue u peryirpoBaHue HAMPSKESHHUS.

HccnenoBanue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBIICHHUS PE3WCTOPA U HANPSKCHUS

Ha pe3ucTope.

OnbIThL, JEMOHCTPUPYIOLIHE 3aBHCHUMOCTh

ANEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHHUKA OT €ro
7.20 JUTMHBI, TUTOILIA/IA MOTIEPEYHOr0 CEYEHU U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHUA — TIPU
MOCJIEIOBATEIBHOM ~ COEAUHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuia s CUJIbl TOKA IPU MapaieIbHOM
COeIMHEHWH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKA, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIEISIEMOM Ha pe3uctope. MccienoBanne 3aBUCUMOCTH
CWJIBI TOKA, WAYIIEro Yepe3 JaMIOUKy, OT HalpsKeHHUs
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aUMOJIEUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux o0BegMHEHWHM W pasneneHuu. HccmemoBanue
JEHCTBUS JIEKTPUUYECKOT0 TOKa HA MAarHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




BSaHMO)IeﬁCTBHﬂ KaTyliKyl ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HalpaBJICHUA TOKa B KaTYUIKEC. HSyquI/Ie

JIEHCTBUS MarHUTHOTO MOJsS Ha MMPOBOJHUK C TOKOM.

KouctpyupoBanue u U3y4eHUE paboThI
3JIEKTPOJIBUTATEIS. H3mepenne KITA
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIH:
HUCCIICIOBAHUC W3MEHEHHII 3HAYE€HUSI H HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

duznueckue SABJICHUS B TMPUPOJE: DICKTPUUECKHE
SBIIGHUS B  arMocdepe, DJICKTPHUECTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeid MOI0COB,
POJIb MarHUTHOTO MOJIS JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHSHUEC

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOI, aMIIEpMETp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUUYECKOM DHEPIuu,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KJIACC
Kon
Kon snementa [TpoBepsieMbIe 3JIEMEHTHI COACPIKAHUS
paznena
MEXAHWYECKUE SIBJIEHU S
Mexanuyeckoe ABWKEHME. MarepuanbHas TOYKA.
81 Cucrema orcuéra
g 8.2 OTHOCHUTENBLHOCTE MEXAHUYECKOTO IBUKEHHUS
8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE TIPSIMOJIMHEMHOE JBUKEHUE.
8.4 Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IIpU

HCPAaBHOMCPHOM ABUXKXCHUU




VYckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 ##HPar###CBoboaHoe nanenue. OnbITe [ anumnes
#i#Par####PaBHOMEpHOE JIBIJKEHUE 10 OKPY’KHOCTH.
8.7 Ilepron u uvactota oOpamieHus. JIuHelHas U yriioBas
ckopocTH. LleHTpocTpeMHUTEIbHOE YCKOPEHHE
8.8 [TepBsiit 3akoH HetoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 HHPar#H#H#] [puHIMI Cyneprno3niuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Parf##Cuila  TpeHUs: CUJIa TPEHUS CKOJBbXKEHHS,
‘ CHJIa TPEHUSI [TOKOS, IPYTHE BUIbI TPECHHS
###Parf###(Cmila  TSOKECTM M 3aKOH  BCEMHUPHOIO
514 TATOTEHUA. Y CKOPEHHE CBOOOHOIO MaJeHUs
. Jemwxkenne  mmaner  Bokpyr  Comnma.  Ilepas
515 KocMUYecKasi CKopocTb. HeBecoMocTh 1 eperpy3ku
S 16 PaBHOBecue maTepuanbHONU TOUKH. AOCOIOTHO TBEPAOE
' TEJ0
#i#Par###PaBHOBecne TBEPAOro Teia ¢ 3aKperI€HHON
517 OCbl0 BpaleHus. MomeHT cuisl. LlenTp Tsokectn
8.18 Nmnynsce Tena. U3menenue nummnynsca. MMnynbsce cuisl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #HHPar###PeakTHBHOE IBIKCHUE
8.21 Mexannueckas paboTa 1 MOIIIHOCTb
PaGora cun Tsxectu, ynpyroctd, TtpeHus. CBs3b
5.22 SHEpPruu u paboThl
%5 [lorennmaneHast »Heprus Tena, MOAHATOTO  HaA
= IIOBEPXHOCTBIO 3eMIIH
8.24 [ToTeHnManbHas SHEPTUSI CHKATOU MPYKUHBI
##tPar#H##Kunernueckas  sHeprus.  Teopema o
525 KUHETUYECKON SHEPTrUun
8.26 HiHtPar#H#H#3aKkoH cOXpaHEeHUsI MEXaHUYECKOW SHEPTUU




8.27

[IpakTuueckue padboOTHI:

OrmpeneneHne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WM JBWKEHUS IIApUKa IO HAKJIOHHOW TIIJIOCKOCTH.
OnpeneneHyre yCKOpeHHs Teia IpU PaBHOYCKOPEHHOM
JIBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaIbHON CKOPOCTH.
[IpoBepka ruUMOTE3BI: €CIH MPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4YallbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK psAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIME
MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUS
OT CuWJIbl HOpPMaJIbHOTO JaBieHus. OrmnpexaeneHue
kod(dduimenta TpeHuss CKoNbkeHus. OrnpeaerneHne
KECTKOCTH TpyxkuHBL. OmnpeneneHne paOOThl  CHIIBI
TpEHUsT TPU PABHOMEPHOM JBIDKCHHHM Teja IO
TOPU30HTAIILHOW TOBepXHOCTH. OrmpeneneHue padboThI
CWJIBl  YOPYroCTM  TpU  MOabEME  TIpy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO U TOJBHXKHOTO

OJIOKOB

8.28

du3nueckue SBJICHUI B Impupoaec: IMpuiIrnBbl U OTIIUBBI,
JABMOXXCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHHUIOMETP, JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJeOaHul: IePHOJ, YacTOTa, aMIUIUTYAa
97 MareMatuueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparienue sHEPrun Mpu KouedaTeIbHOM JIBHKCHUN
93 3artyxatomue KoyieOaHusA. BBIHYXIAEHHBIE KOIeOaHMS.
' Pe3onanc
Mexannueckre BONHBL. CBOHCTBA MEXAHUYECKUX BOJIH.
94 [IpononpHbie W MoOmNEepeyHbIe BOMHBL J[JTMHA BOJIHBI U

CKOpOCTb €€ pacnpocTpaHeHus1. MeXaHM4eCKHUE BOJIHBI B




TBEPIOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTudeckue pabOTHI:
OnpeneneHrie 4acToThl ©  THepuoAa  KoseOaHUit
MaTEeMaTUYECKOT'0 MAasITHUKA.
OmpeneneHre 4YacTOThl W TEpHoja  KoJIeOaHMM
MPY>KUHHOTO MassTHHKA
97 HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
' MOJBEIICHHOTO K HHUTH Tpy3a OT IJWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepHofa  KosieOaHMiA
NPY>KMHHOTO MAasTHHKa OT Macchl Tpysa. IIpoBepka
HE3aBUCUMOCTH nepuo/a KoJICOaHMI rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npy>kuHbl. MI3MepeHnue yCKkopeHus: CBOOOHOTO MaAeHUs
®dusnueckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO
99 TexHu4ecKkne yCTPOHCTBA: HXOJIOT, HCIIOJIb30BAHKE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATrHUTHBIE BOJIHBIL.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupona cBeta. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOMCTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHue CBOWMCTB  DJIGKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
®dusuyeckue SABICHUS B MpUpPOAE: OHOIOrHMYEcKoe

10.5 JeficTBHE BUMOTO, yIbTPaduoIETOBOTO U
PEHTIE€HOBCKOI'O U3JIy4YEHUN

10.6 Texnuueckne yCTpOWCTBA: HCIIOJIb30BaHUE

QJICKTPOMATrHUTHBIX BOJIH JJIL COTOBOM CBSI3HU




11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast monens cBeta. MicTouHnku cBeTa

11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
13 Otpaxenue ceeta. Ilnockoe 3epkano. 3aKOH OTpaXEHUs
. cBeTa
114 [Ipenomnenue cBeta. 3aKOH TMPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEeHHEE OTpakeHUE CBETa
11.5 JIunza. Xop nydeil B JIMH3E
116 OnTuueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TenecKomna
117 I'ma3 kak onruueckas cucreMa. biauzopykocts u
' JAIIbHO30PKOCTh
118 Paznoxenue Oernoro ceera B cekTp. OnbiTel HbloTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. J(ucmepcus cBeTa
[TpakTHueckue paboThI:
#H#HPar###ccnenoBanue 3aBHCHUMOCTH yria
OTpa)XeHUs CBETOBOTO JIyya OT yrJja MaJeHusl.
HiHtPar#H##l13yuenne  XapaKTepUCTHK  HU300pa’keHus
npeaMeTa B INIOCKOM 3epKalie.
#i#tPar#H#lccnenoBanne 3aBUCUMOCTH yriaa
IPEJOMJIEHUSI CBETOBOIO JIydya OT YIJla IaJeHUsl Ha
119 IPaHULIE «BO3/1yX — CTEKIION.
' #i#HPar###lonyuenne  M300pakeHUH C  [TOMOIIBIO
coOuparoriei TuH3bIL.
###HPar###Onpenenenue  (QOKYCHOIO pacCTOSHUS H
OINITUYECKOH CHIIbI cOOMparoIei TMH3BI.
HH#HPar###ONBITEI TI0 PA3JI0KEHUIO O€JIoro CcBeTa B
CHEKTD.
#H##Par###0OnbITBl 110 BOCHPHUATHIO IIBETA IMPEIMETOB
P UX HAOJIOJJEHUH Yepe3 [IBETOBbIE (PHIIBTPHI
®dusnyeckue ABIeHUs B npupone: 3atmMeHus CoiHia u
11.10 JIyHBI, 1IBETA TEJ, ONTHYECKUE sIBICHUS B aTMocdepe
(uBeT HeOa, pedpaxius, pagyra, MUPax)
11.11 TexHuueckue YCTPOUCTBA: OYKHU, MIEPUCKOTI,




12

doToanmapar, ONTHYECKUE CBETOBO/IBI

KBAHTOBBGIE ABJIEHUA
11 OmnbiTel Pesdepdopna m 1utaneTapHas MOJAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanue u MOTJoLIEeHUE cBeTa aToMoM. KBaHTBI
. JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMmMa-u3TydeHus
124 Crtpoenune aromHoro sanpa. HykionHas Moxenb
. aTOMHOTO siapa. M3oTomnsl
15 PanuoaxTuBHble npeBpamienus. llepuon momypacnana
' ATOMHBIX SJEP
126 SAnepHble peakiuy. 3aKOHbI COXPAHEHMsS 3apsiiOBOrO U
' MaccOBOT'0 YHCE
12.7 OHeprus cBA3U aTOMHBIX sep. CBA3b MAaCChl U DHEPTUU
128 Peakuyu cunresa u nenenus saep. Mctounuku sHeprun
) CouHiia u 3B€31
129 Snepnas sHepretuka. JlelicTBME  paJHOaKTUBHBIX
' U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTnueckue padOTHI:
Habmionenne CIJIONIHBIX M JIMHEHUYATBIX CIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBanne TpPEKOB: M3MEPEHHE SHEPTUM YACTHULIBI
10 TOpMO3HOMY ITyTH (TI0 poTorpadusam).
W3mepenune paaroakTHBHOTO oHA
@usnyeckue ABICHUSA B IPUPOAE: ECTECTBEHHBIN
PaaOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 palMOAKTUBHOE W3JIYYECHHE MPUPOAHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HA OpPraHU3M
YeJ0BeKa
1212 Texnuueckue YCTPOKWCTBA: CIIEKTPOCKOIL,

VHJIUBUYaIbHBIN JO3UMETP, KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanue pomm  GU3MKA B HAYYHOH  KApTUHE  MHPA;
chopMupOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMHM TNPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasywomeid pond GU3MKK B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM U TEXHOJOTUH, 00 3BOJIIOLMH
¢u3nUecKUx 3HAHWH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIQJ€ POCCHUICKUX MU 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOILIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Ui

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHKEHUU Kak
croco0e CyliecTBOBaHUS MAaTepPHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUS BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE PacIliO3HABATH MPOSBICHUE U3yUYEHHBIX (DH3UUECKUX SBICHUMA
B OKpYXalollleM MHpe, BBIIESAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKH)

Bnagenue ocHoBaMM IOHATHMHOIO arrapara “ CHUMBOJIMYCCKOIO
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘le6HBIX 3aaay,
YMCHHUC XapaKTCPU30BATh CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA H

MMpoueCCChl, UCIIOJIb3YA (bYHI[aMeHTaJ'IBHLIC U SMITUPHUYICCKUC 3aKOHBI

VYMeHnune onuceIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/I€ SABJICHUS,

HUCIIOJIb3YA (bHSH‘lCCKI/Ie BCJIIMYHHBI

Bnagenwe ocHOBaMM METOJOB HAy4YHOTO TIO3HAHHUS C Y4YETOM
coOrofIcHNs TpaBWiI 0E30IaCHOTO TpyAa: HAONIOJCHUE (PU3HUSCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHHS 1O MHCTPYKIIUH, OMMHMCHIBATH XOJT
OTIBITA ¥ 3aIHCHIBATH €T0 PE3YIBTATHI, (HOPMYITHUPOBATH BBIBOIBI;
MPOBCACHUC NIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I'-I€CKI/IX BCIIMYHNH:
YMEHHE TUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEILHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 10 HHCTPYKIUH, BBIYUCIIATH
3HAYCHUEC BCIIMYUHBI W AHAJM3UPOBATH IMOJNYYCHHBIC PCE3YJIbTATHI C
y4€TOM 3aJJaHHOM MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHHIA,
MPOBEJICHUE  HECIOKHBIX  OKCHEPUMEHTAIBHBIX  HCCIICOBAHMUIA,
CaMOCTOSATEILHO  COOMpAaTh AKCICPUMEHTAIBHYI0 YCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHME IO  WHCTPYKLUWH,  MNPEICTaBIATh
MOJTYYCHHBIC 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHIE TaOIUI] U
rpaMKOB, YYUTHIBATH IOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIOBaHUs

[Tonnmanue  XapakTepHBIX  CBOMCTB  (M3MYECKHUX  MoJenel
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPAOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKUJAKOCTEH H TBEPABIX TeJ, IUIAHETapHAs MOJIENb AaToMa,
HYKJIOHHAsi MOJENb aTOMHOTO siipa) M YMEHHE NPUMEHSATh UX IS

00BSICHEHUST PU3UYECKUX MTPOLIECCOB

YMmenue oOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM
yycji€ W B KOHTEKCTE CHUTYyallMil MpPaKkTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISITh IPUYUHHO-CJICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEeHHBIE CBOMCTBA (PUINUECKUX

ABJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YmMenue pemarb pacu€TtHple 3amaud (Ha O0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (OpMyJbl, CBs3bIBalOIIME (pU3MUECKUe
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATH KpaTKOC YCJIOBHEC 3aJayu,
BBIABIISITh HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoOXOoUMBIC ISl €€ pelIeHUs], UCTIOIh30BaTh CIIPABOYHEIC JTaHHEIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3HaueHUsl (PU3NYECKON BEIWYHHBI; YMEHHE OINPEACISATh Pa3MEPHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIIMYHUHEI, HOHy‘lCHHOﬁ IIpu pCHICHUUN 3aJa4r

YMeHue XapakTepu3OoBaTh MPUHIUIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TIPOIECCOB MO MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

YMeHHe HWCIoib30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 obOecneueHHss O€30MacHOCTH NP
oOpamenn ¢ OBITOBBIMH ~ HpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbsI U  COONIONEHUS HOPM
HKOJIOTHYECKOTO TMOBEACHHUS B OKpY’Kalolled cpene; MOHHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OneIT TOMCKa, TpeoOpa3oBaHUA U TPEACTABICHUS HHPOpMAIUU
(bu3NYECKOTO CONEpKaHUsl C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUA |
JIONIOJIHUTEIIBHBIX ~ MCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IPH
BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAy4HO-TIOMYJIAPHYIO JIUTEPaTypy
($U3NYECKOTO CONEpIKaHUS, CIIPAaBOUYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BinageHue 0a30BBIMH  HABBIKAMU  NpeoOpa3oBaHUs
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; yMCHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HECCKOJIBKUX UCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHUWYECKUE ABJIEHMNA
1 Mexannueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuérta.
. OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHXkeHHE. CpenHsas ckopocTb. PopMyina i
1.2 BBIUUCIICHUS CPEeIHE CKOpOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIIy4yae PaBHOMEPHOIO MPSIMOJIMHENHOTO ABM)KEHUS:
13 (1) =x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM [UIsl MPOEKIMH CKOPOCTH, TPOEKIUH
NepeMEeIleHUs, MyTH, KOOPJAMWHATHl TpPU PABHOMEPHOM MPSIMOJIMHEHNHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHM B CJIy4yae pPaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBUKECHMUSL:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TOPOEKUUU MNEPEMELIEHUs, MPOEKIUN CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIIMHENHOM JIBUKCHUM:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHHM MJs IHPOEKLUUH YCKOPEHHUS, HPOEKIHH
CKOPOCTH, TNPOCKLIMU MEPEMEIIEHU, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKCHHUH
CBobonHoe maneHue. PopMyIibl, ONKUCHIBAIOIINE CBOOOAHOE MaJ€HUE Tesa IO
1.5 BEPTUKAIM (ABM)KEHUE Teja BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emsn). I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIi IPOEKLUHUHU YCKOpPEHUS,




IpOCKOMU CKOPOCTH W KOOPJAWHATHI IIpH CBO60}1HOM nmaacHuM TCJjla TII0

BEPTUKAIA

CKopocTh paBHOMEPHOIO JBMJKEHHUS Teja 10 OKpykHocTH. Hampaienue
CKOpOCTH.

®opmyna g BBIYMCIEHUS CKOPOCTH 4YEpe3 pajnyC OKPYKHOCTH U HEPHUOJ]

oOpareHus:
2nR
L=
T

LenTtpoctpemurenbHoe yckopeHue. HampaBiieHne LEHTPOCTPEMUTENIBHOTO

1.6 yckopeHust. @opmyiia JiJisi BEIUUCIECHUS YCKOPEHUS:
2
a. = v
R
dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. [1noTHOCTh BemecTBa. @opmyJia Jij1sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢puzudeckas BeanuuHa. CIoKeHue Chl
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTOHA:
F=m-a
1.10
CoHarpaBIeHHOCTh BEKTOpa YCKOPEHHUs Tela U BEKTOpa CUJIbL, IEUCTBYIOIIECH HA
TEJI0
Bzaumoperictue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fyw=-Fiy
12 Tpenue mokosi U TpeHUue CKoNbkeHusl. PopMyna JJisi BBIYUCICHUSI MOAYJISI CUJIBI

TPCHUA CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmanust Tenma. Yopyrue W Heynpyrue aedopMmanuu. 3aKOoH yNpyrou

nedopMmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaIeHHUS.
dopmyiia s BBIYMCICHUS CUIIBI TSKECTH BOJIM3H moBepxHocTH 3emin: F = mg.
JBuxenue mianet Bokpyr Cosnua. IlepBas kocMuyeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyeckas BeIMYHHA.
=m0

HNmnynbe cucremsl Teil. U3MeHeHne umnynbsca. Mmiynbsce cuiibl

1.16

3aKoH COXPAaHCHUS UMITYJIbCA JIJIA 3aMKHyTOﬁ CUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyiia ajsi BBIYUCIECHUS paOOThl CHIIBIL:

A=F5ooscx

Mexanndeckast MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPI'Us. q)opMyna JJIA BBIYMCIICHUA

KUHETHYISCKOM SHECPTHUU:

HE)E
Ey ="

Teopema o kuHeTHUecKoU s3Heprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON




OHEPIuM T€jIa, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEpPIus:

E=E;.+E 2
L19 3aKkOH COXpaHEHHUs MeXaHWYeCKOU sHeprun. DopMyiia JiJisl 3aKOHa COXPAHEHUS
MEXaHUYECKOU YHEPIrUU B OTCYTCTBUE CWII TPeHUS: £ = const.
[IpeBparieHue MexaHUYECKON SHEPTUU TIPU HATTUYUH CUIIBI TPEHUS.
[IpocTbie MEXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poruar. MomenT cunbi: M - FI.
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MonBwxHbIi 1 HenoABHXKHBIN O6510KU. KII/I mpocThIX MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOrO TEIIA.
®opMyia 111 BBIYMCIICHMS 1aBICHUs TBEPJIOTO Tena:
_F
P= G
191 [aBnenue raza. ATMmochepHoe 1aBlIeHUE.
' I'mapocTraTuyeckoe naBieHUE BHYTPH KHIAKOCTH.
®opMyna 1151 BBIYUCICHMS 1aBICHHUS] BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna i ONpPENETICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B )KMIAKOCTh WJIU ra3:
1.23

F_jlm_ =pgV

YcnoBue nmiaBaHud Teja. IlnaBanue CYAOB H BO3QYXOIIABAHUC




1.24

Mexanndyeckne KojeOaHusl. AMIUIMTYyJa, TEPUOJ HW YacToTa KoJeOaHUH.

®dopmyiia, CBSI3BIBAIOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

MaremaTtnueckuid W NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruv npu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aTyxatommue konebanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOI[OJH)HI)IC N TMOICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKoCcTh M BbIcOTa 3BykKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha I'DaHUILE

nByx cpen. MH(pa3Byk U yIbTpa3ByK

1.29

1.30

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEILIECTBA; ApXMMEIOBOM CHIIBL, >KECTKOCTH
IPYXKUHBL; KO3((UIMEHTa TPEHUS CKOJIbKEHMS; paOOThl CHUJIBI TPEHUS, CHIIBI
yIPYroCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JBWKEHHUM IO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuoja KojeOaHMH MaTeMaTH4eCKOro MasTHMKA; 4YacTOThl M Iepuojaa
Koje0aHUN MPYXUHHOIO MasTHHKA; MOMEHTa CHWJIbI, IEUCTBYIOIIETO0 HA phlyar;
paboTel CHJIBI YIPYrOCTH NpPU NHOABEME TIpy3a € IOMOIIBIO HENOABH)KHOTO
O10Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MOMOUIBIO TTOABHKHOTO
61oka.

HccnenoBanue 3aBUCHUMOCTH apXHUMEIOBOM CHJIBI OT 00BEMa MOTPYKEHHOU
YaCTH TeJIa U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOIIECH CUJIBI
OT MACCBI Te€Ja; CUJIbI TPEHUS CKOIBXEHHS OT CHUJIbI HOPMAJIBHOT'O IABJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIPYIOCTH, BOZHUKAIOIIEH B MPYXKUHE, OT CTEICHU
nepopManuu MpyKUHBL, YCKOPEHUsl Opycka OT yIJla HAaKJIOHA HaIpPaBIISIOLICH;
nepuosa (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpPHOJA
Kose0aHUH NMPYXUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI;
HCCJIeIOBaHNE HE3aBUCHUMOCTH IEpuojia KoJeOaHUH HUTSAHOIO MasiTHUKA OT

Maccsl Ipy3a. [IpoBepka yciioBHsI paBHOBECHSI pblyara
Qusuueckue sA6NeHus 6 npupode: TPUMEPbl JABHKCHHA C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, TPWIHMBBI W OTJIHBBI, ABHXCHUC IIJIAHCT CoJsHeyHOM CHCTCMBI,




PEAKTUBHOE JBUKEHHUE JKUBBIX OPTaHU3MOB, PblYaru B TEJIE€ YEJIOBEKA, BIUSHHUE
aTMoc(epHOro JaBJICHUsS Ha KWBOW OPTaHW3M, IUIABAHHWE PBHIO, BOCIPUSIITHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUJecKue BOJIHBI, HYHaMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CIUJOMETP, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUS, UHAMOMETp, NOJIIMIHUKN, PpPaKeThl, pblYar, MOJBWXHBIN U
HETOJIBIKHBIA OJIOKM, HAKIIOHHAs IUIOCKOCTB, MPOCTHIE MEXaHWU3MBI B OBITY,
cooOmraromuecst cocy/bl, YCTPOHCTBO BOJOINPOBOJA, THAPABIMYECKHUI Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKA B 6LITy N TCXHHUKEC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETHYECKOM  TEOPUU  CTPOEHHUS
2.1 BemecTBa. Mojenu TBEPAOTO, KHUIAKOTO M ra3000pa3HOr0 COCTOSHHI BEIIECTBA.
Kpucranmuaeckue u amopdHbie Tena
25 JBrxenue wyactuy BemiectBa. CBsI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C
' Temnepatypoil. bBpoyHoBckoe nBmxenue, Tuddysus
2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS
2.4 TennoBoe pacuIMpeHne U cKaTue
2.5 TermmoBoe paBHOBECHE
26 Buytpennsas sHeprus. PaGora u Teruonepenaya Kak CHocoObl H3MEHEHUS
' BHYTPEHHEHN YHEPTrUn
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCT, KOHBEKIIMSI, U3TyUYEHUE
HarpeBanue wu oxnaxnenne Tten. KoaumdecTBo  TEIUIOTHL. Y AenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oananca:
2.9
QO +0, +..=0
HUcnapenve u konjaeHcauus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpOIecce
510 WcnapeHus W KoHjaeHcauuu. KumeHuwe KuAKOCTH. VYAenbHas TeIioTa
. napoo6pazoBanusi: L = Q/m
2.11 BnaxnocTs Bo3myxa




2.12

[InaBnenne w Kpucrasmmsauus. [I3MeHeHHMe BHYTPEHHEW DJHEpPruu IpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaFI TCIJIOTA ITJIaBJICHUA !

,_0

m

2.13

BryTpeHHss Heprus cropaHus TOIUIMBA. Y I€JIbHAS TEILIOTA CTOPAHUs TOILIMBA:
q=0/m

2.14

[Ipunuumns! pabotel TerioBbix asurareneii. KI1J[ terioBoro asuraresns

2.15

IIpakmuueckue pabomol

N3mepenue yaenpHON TEINIOEMKOCTH METaJUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (pUKCHUpOBaHHOU
Macchl, B KOTOPYIO OIYLIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMIUHAPOM, IOCJE ONYCKaHUSA €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTENIBHOM BIIAXXHOCTU BO3/yXd; YAEIbHOW TEIJIOTHI
IUIaBJIeHusA Jbla. McciaenoBaHue H3MEHEHHMs TEMIEpaTypbl BOABI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBICHUsS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOJAHOM U

ropsideit Bozbl; Ipoiecca ucrapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUIIPHbIE
SIBJIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnydenue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHUE Opu3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEsl, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuekTpu3anusd Teil. [[Ba Buaa aJIeKTpUYeCcKUX 3apsioB

3.2

B3aumopeiictBue 3apspkeHHBIX Teil. 3akoH Kynona

33

3aKOH COXpaHEHHs HIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnone. Hanpsx€HHOCTh 3nekTpudeckoro mnons. I[IpuHiun

CYNEPIO3UINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPUYCCKUX 3apA0B. HeﬁCTBHC QJICKTPHUYCCKOI0 II0JId Ha

QJICKTPHUYCCKUC 3aPsAbI. HpOBO,Z[HI/IKI/I U JUDJICKTPUKHU

3.6

[TocTosaHHBIN EeKTpUYECKHU TOK. JlefcTBUS nekTprudeckoro Toka. Cuia Toka.




Hanpsxenne.
I=q/t,U=A4/q

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. Y nenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
18 3akon Oma i yyacTka snekrpuuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOEe COeIMHEHNE POBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmemnranHble COSTMHEHUS TTPOBOTHUKOB
1.10 Pabora 1 MmomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenua:
3.11 O=I"R-t
3o OneiT Opcrena. MarHuTHOe TOJIE€ TPSIMOTO TMPOBOJHUKA € TOKOM. JIMHUM
MAarHUTHON UHAYKIIUU
313 MarauTtHoe 1oOJIe IIOCTOSHHOIO MarHurta. Bs3aumMoaelcTBHE HOCTOSIHHBIX
MAariuToB
3.14 JlelicTBME MAarHUTHOTO IO HA IPOBOJAHUK C TOKOM
3.15 OnbiTel Papajned. SABneHue 3JeKTpoMarHuTHON nHAyKiuu. [Tpasuno Jlenna
Ilpakmuueckue pabomol
N3mepenne  INEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
3JIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAIA €r0 MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO CONIPOTUBJIICHU.




HpOBepKa npaBujia I SJICKTPHUYCCKOTO HAIIPAKCHHA IMPU IMOCICA0BATCIBHOM
COCOAVMHCHUN TMPOBOAHHKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOrO TOKa IIpHU

napaijieIbHOM CO€AMHEHUN ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMiTH, apel( MOIICoB,
POJIb MAarHUTHOTO MOJISL 1711 KU3HU Ha 3eMJIe, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: SJACKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  OBJICKTPOOCBETHTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIIEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECKHE
MpeIOXpaHUTENH, DSJIEKTPOMArHUT, JJIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOI'O TOKa
3.19 DnexTpoMarHuTHbIe BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas moziensb cBeta. IIpsiMoanHeiHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [Inockoe 3epkano
3.22 IIpenomiienne cBeta. 3aKOH MPENOMIICHHSI CBETA
3.23 Jucnepcus cBera
304 JIunza. Xoxa nydeit B nuH3e. POKYCHOE pacCTOSTHUE JUH3BI. OnThyeckas cuiia
' nun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucreMa. OnTuyeckue npudopsl
Ipaxmuueckue pabomul
#HH#HPar##l13MepeHre  ONTUYECKONH CHIIBI COOMparouie JHH3BI; (OKYCHOTrO
paccTosiHis COOMPAIOIIEH JIMH3HI (IO CBOMCTBY PaBEHCTBA pa3MEPOB IPEAMETa U
n300pakeHus, KOrAa MpeAMET PACIONIOKEH B JBOWHOM (OKyce), MmokazaTess
3.26 MIPEJIOMIICHHUS CTEKIIA.
#H##HPar##llccnenoBanrue CBOMCTBA M300pa)k€HUs!, MOJYYEHHOTO C IMOMOILBIO
coOuparomieil JIUH3bI;, W3MEHEHUs (POKYCHOTO PACCTOSIHHS JIBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTIJla MPEIOMIICHUS CBETOBOTO JIydya OT yrjia MaJeHus Ha
IPaHULIE «BO3/YX — CTEKIIO»
307 Qusuyeckue aeneHus 6 npupode. 3atMenHuss Conmnua u JlyHel, nBera Ten,
' ONTHYCCKHUE ABJICHHS B aTMOcdepe (I[BeT Heba, pedpakius, paayra, MAPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(a-, Oera-, ramma-usnydenus. Peakuun anbda-u Oera-




pacmnaia

4.2 OmnbiTel Pesepdopaa mo paccesnuto anba-uactui. [lnanerapHas Momens aToMma

4.3 CoctaB aToMHOrO0 siipa. M3oTomnsl

4.4 Ilepuon nonypacnazna aTOMHBIX SIAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHMCET
Qusuueckue sA6neHUs 6 npupode. €CTECTBEHHbIM pPaJMOAKTUBHBIA (OH,

4.6 KOCMHMUYECKUE JIyud, pPaJUOAKTUBHOE H3JIy4Y€HUE MPUPOJHBIX MHHEPAJIOB,
)IGﬁCTBHG pPaaOaKTUBHBIX I/I3Hy‘ICHI/Iﬁ Ha OpraHnu3M 4C€JIO0BCKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHIUBHUYalIbHBINA JTO3UMETP, Kamepa

BI/IJ'II)COHa, AACPpHasA OHEPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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