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HOACHUTEJBHAA 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
OI'OC 00O, a Takxe ¢ yu€ToM QenepanbHOi paboue mporpaMMbl BOCTUTAHUS 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 paboueil 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, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3ydaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U pu3ndeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYI0 KapTUHY MHUpA, MPEIOCTaBISET Haubosee sCHbIE
o0pa3ipbl MPUMEHEHUsI HAyYHOTO METOJa MO3HaHHUs, TO €CTh Croco0a MOIydeHUs
JIOCTOBEPHBIX 3HAaHUI 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 KOMIIETEHTHOCTSMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BaHNUS;



HHTCPIPCTUPOBATb JAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCILCTBA JIJIA
IMOJIY4YCHUS BBIBOJOB».

[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,

OCBOEGHHME METOJIOB pEIIEHUS NPOCTEHIINX pPAaCUETHBIX 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
JOCTUKEHUSX (PU3MUECKON HAYKH.



O61ee ynCiI0 YacoB, pEeKOMEHI0BAaHHBIX JIsl U3y4eHUs GU3MKH 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
o0y4Jaronmxcsi, CIMCKa 3KCIEPUMEHTAIBHBIX 3aJaHUil, MpeaiaraéMblx B paMKax
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 aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

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
U3MEHEHUSI CKOPOCTH JIBMXKECHMS Tell. Macca Kak Mepa HMHEpPTHOCTH Tena.
[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
CHUJI, HallPaBJIEHHBIX MO OJHOW IpsiMoM. PaBHoxelcTByromas cui. Cuiia 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, HalpaBJIECHHBIX M0 OJHON IPSIMOM.
Jlabopamopnvie padomot u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUKEHHUS (IIapUKa B KUJKOCTH,
MOJIEININ AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue cCpeAHE CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU IUIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO Tea.

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.

JdaBjieHne TBEPABIX TeJl, *KUIKOCTEH U ra3oB.



HaBnenue. CriocoObl yMEHBIIICHUS W YBEITMYCHHS JaBiieHus. J[aBienne rasa.
3aBUCUMOCTh JaBJiEHUsl raza oT oObema, Temneparypsl. llepenaua paBieHus
TBEPABIMU TENAMH, XUIAKOCTSIMU M raszaMu. 3akoH Ilackansa. [IHeBmMarnueckune
MalIMHbBL. 3aBUCUMOCTh JaBJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3ayHON oOonouku 3emiu. Onbit Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAaBJICHHUS OT BHICOTHI HaJI YPOBHEM MOPAI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTU U ra3a Ha NOTPYKEHHOE B HHUX TEJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHHS I'a3a OT TEMIIEPATYpHI.

[lepenaya naBieHUs! )KUIKOCTBIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOIO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJTBI OT 00bEMa MOTPYKEHHOM YacTh Tea

S T o

U IUTIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATIKMBAKOIIEH CHJIBI BECY BBITECHEHHOM XKUJIKOCTH.
8. YcIIOBUE IJIaBaHUs TEJI: TNIABAHUE WIH MOTPYKEHUE TEN B 3ABUCUMOCTH OT

~

COOTHOIIICHUS TJIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
XKHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TENo,
NOTPYXEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEN CUIIbL, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MaccChl Tefa.

4. OnbIThl, JOEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh
YacTH TeJa U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

PaGoTa 1 MOIIIHOCTH. JHEPrus.
Mexanuueckasi padora. MOIIHOCTb.
[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus poruara. [IppmeHenue npaBusiia paBHOBECHS phluara K 0J10Ky. «30J10Toe



npaBuiio» mexanuku. Koadduiment nonesnoro aeiicteus (manee — KI1J[) mpocthix
MexaHu3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

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. Omnpenenenue pabOTHI CUITBI TPEHUS MPY PABHOMEPHOM JIBUKEHUH TEJIa 110

TOPU30HTAIBLHON TOBEPXHOCTH.
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 KaMWJUISIPHBIE siBJICHUS. TermnoBoe pacliupeHue U CKaTHe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
TerIonepeaavya u coBepiieHne padboTsl. Bupl Temionepenayu: TemIonpoOBOAHOCTD,
KOHBEKIIUS, U3JIyYEHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenue. YnenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTrMOC(HEpHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

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

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

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 BOJIBI.

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 Ten. J[Ba poja 3JEKTpUYECKUX 3apsaoB. BzaumopeictBue
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnoiie. Hanpsxk€HHOCTh siekTpudeckoro noss. IIpuHuum
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAaHMUS AJIEKTPUYECKOTO 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
1u1g yyactka nend. [TocinenoBarenbHoe U napajuieIbHOE COCIMHEHUE TPOBOIHUKOB.

PaGora u MOUIHOCTH »dJeKTpUuYecKoro Toka. 3akoH JDxoyns—Jlenna.
DJIeKTPUYECKUE LIETH U TTOTPEOUTENH IIEKTPUIECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHuThL. B3auMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MaruHutHoe
nojie. MarHuTHOE moJjie 3eMJIM U €ro 3HadyeHue i Ku3HM Ha 3emiie. OnbIT
Opcrena. MarouTHOE MoJi€ AJIEKTPUUYECKOro ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[efiCTBME MAarHUTHOTO MOJIS Ha TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JIIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SABaeHue 3j1eKTpoMarHuTHON MHAykuu. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. CriocoOb1 MOJYYEHHUS AIEKTPUUYECKOM SHEPIUH.
DJIEKTPOCTAHI[MU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLUS TEJl.
JIBa poja 3JIEKTPUYECKUX 3aPsI0B U B3aUMOJACHCTBUE 3aPSIKCHHBIX TEJI.
Y CTpORCTBO U AEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHNS.
3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJIOB.
[IpoBOHUKY W TUANEKTPUKHU.
MonenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
HcTOYHMKYM TOCTOSSHHOTO TOKA.
JlencTBUS 3NEKTPUUECKOTO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BbIM pazpsn.
. I3MepeHue Cujibl TOKa aMIepMETPOM.
. I3MepeHnune 3MeKTpUYeCKOro HanpsKeHUsT BOJIbTMETPOM.
. Peoctar u marasuH CONpOTUBIICHUN.
. B3aumoencTBrue moCTOSIHHBIX MarHUuTOB.
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. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH PA3ACIICHUA ITOJIIOCOB MarHnTa.
. MOI[GJII/IpOBaHI/Ie MarHUTHBIX I10JICH MOCTOSIHHBIX MarHUTOB.

[ER
~



18.
19.
20.
21.
22.
23.
24,

25.

OmnbIT Dpcrena.

MarauTHoOE MoJie TOKa. DJIEKTPOMATrHHUT.

JlelicTBME MarHUTHOTO IIOJISI HA TPOBOJAHUK C TOKOM.

DJIEKTPOIBUTaTENb NOCTOSIHHOTO TOKA.

HccnenoBanue sABiIeHUS 3NEKTPOMATHUTHOW UHAYKIIVH.

OmnsiTel @apanes.

3aBUCHUMOCTb HANpPAaBJIEHUS WHAYKIHMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHU.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOMIONCHHUIO DJICKTPU3AIMU  Tel MHAYKIUMEH U 1pH
COIPUKOCHOBEHUH.

Uccnenoanne neWCTBUS JJIEKTPUYECKOTO TOJISI HAa MPOBOJHUKUA U
JUBJICKTPUKHU.

Co6opka u mpoBepka padboThI AIEKTPUIECKON 1IETH MOCTOSIHHOTO TOKA.
N3mepenure u peryaupoBaHue CUJIbI TOKA.

N3MepeHue u peryiupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO YEpPE3 pPE3UCTOp, OT
COIIPOTHUBJICHHUSI PE3UCTOPA U HATIPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJIUHBI, IUIOMAAU MONEPEYHOTrO
CEUCHMS U MaTepuarna.

[IpoBepka mnpaBwiia CIIOKEHUS HAIPSHKEHUHW TPU  TOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwiia AJjisi CUJIbl TOKAa MpPU NapalIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Ornpenenenre padOThI JASKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHve MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYILETO 4Yepe3 JaMIIOYKy, OT
HanpsKEHUS Ha HEMl.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanue MarHuTHOT'O B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO 1OJIs TOCTOSIHHBIX MATHUTOB MPU UX 00bETUHECHUN
U pa3JIeJICHUH.

HccnenoBanue nercTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJIEHCTBUS
KaTyIIKX C TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIKE.
N3ydenune aeiicTBUSI MAarHUTHOTO MOl HAa TPOBOAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzydeHue padoThl 3JIEKTPOIBUTATEIS.
20. I3mepenne KIIJl amekTpoaBUraTeIbHOW yCTaHOBKHU.
21. OnBITBI O MCCIECAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOM WHAYKLMWU:
UCCJIEIOBAHNE W3MEHEHMI 3HAYCHUS M HANpPaBJICHHUS HWHAYKIMOHHOIO
TOKA.
9 KIIACC

MexaHn4yeckue siBJICHUS.

Mexannueckoe JaBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpsSMOJIMHEHHOE
nBkeHne. HepaBHomepHoe npsimonniHeliHOe JBHkeHue. CpelHsisi 1 MTHOBEHHAas
CKOPOCTB T€Jla NP HEPABHOMEPHOM JBHKEHUH.

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

PaBHOMepHOE nBUWKEHWE MO OKpYKHOCTH. Ilepmonm m dactota oOpareHusl.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBoiit 3akoH HeroToHa. Bropon 3akon Herotona. Tpetuii 3akon HerotoHa.
[IpuHUKD Cynepno3uiyu CUl.

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

Cuna TSXKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najgenus. J[Buxenue minaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTe u neperpysku.

PaBHOBecue maTepuanbHOM TOYKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUVIEHHON OChIO BpallleHUsl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbc tena. 3menenne umnyiibeca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMIyJbca. PeakTMBHOE IBUKEHUE.

Mexanuyeckass paboTa W MOIIHOCTb. PaboTa cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu 1 pabothl. [loTeHnanpHas 3Heprus Telna, MOJHSATOTrO HaJl
ITIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPrHMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPrUH.

Hemoncmpauuu.

1. HaGmronenme MexaHMUeCKOro JBIKEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
2. CpaBHeHME TyTE€d W TPACKTOPUM NBMKEHUS OAHOTO W TOTrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne cKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHHUSL.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUSI.
Halntonenue aBukeHUs Tea Mo OKPYKHOCTH.



8.
9.

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

HaGmonenne MexaHM4eCKuX sIBJICHHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl Tela W JIEMCTBYIOLIEH HAa HETO
CHUJIBL.

Habmronenue paBeHcTBa CUJT ITPU B3AaUMOICHCTBUM TEJI.

N3meneHne Beca Tena mpu YyCKOPEHHOM JIBUKEHUH.

[Iepenaya ummyJsibca py B3aMMOAEHCTBUHN TEIL.

[IpeobpazoBanms SJHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHne UMITyJbca MPU HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJIbca IpH a0COMIOTHO YIIPYTOM B3aUMO/IEHCTBUU.
HaGmtonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUN TIPU CBOOOTHOM I1a/ICHUH.
CoxpaHeHrne MEXaHMYECKOW YHEPTUU MPU IBUKCHUU TEJIa MO ACUCTBUEM
PYKUHBL

Jlabopamopnwie padbomost u onvimet.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JaTbHEHIIEr0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA WA TEIICHKKH.

Ornpenenenre cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHXKCHHS
apuKa 1o HaKJIOHHOM IUIOCKOCTH.

Ompenenenne yCKOpPEeHHUs Tela TPH PaBHOYCKOPEHHOM JBMXKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JIBIKCHUHU O3 Ha4alIbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TIPU PABHOYCKOPCHHOM JIBIKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KaK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHUIIBI
HOPMAJTLHOTO JaBJICHHUS.

Omnpenaenenne kodPUITMEHTA TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Onpenenenre padOTHI CHUIBI TPEHUS P PABHOMEPHOM JBIKCHHH TeJIa 110
TOPU30HTATBLHON MTOBEPXHOCTH.

Ompenenienne pabOTBI  CHJIBI  YIIPYTOCTH TIPH  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABMKHOIO U MOABMKHOI'O OJIOKOB.

N3yuenune 3aKoHa COXpAHECHUS SHEPTHH.

MexaHndeckue KoJIe0aHUs ¥ BOJIHBI.



KonebarenbHoe aBuxenne. OCHOBHBIEC XapaKTEPUCTHKU KOJIEOaHUI: IEpUO,
4acTOTa, aMIUINTy1a. MaTeMaTHu4eCKuil U NPYKUHHBIM MasATHUKH. [IpeBpamenue
SHEPTUH MpH KO0aeOATETbHOM JIBUKCHUH.

3aryxatouue  kosieOanus.  BwiHyxaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuueckue BodHBL CBolicTBa MeXaHW4Yeckux BOJH. IIpomonbHbie U
NonepeyHble BOJHBL. [[IMHA BOJXHBI M CKOPOCTh €€ pacnpOCTpaHEHUS.
Mexanuyeckre BOJHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa W BbicoTa TOHAa. OTpakeHue 3Byka. H(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneOGaHWil Tena MOJA NEUCTBHEM CHUJIbI TSHKECTH W CHIIBI
YIPYTOCTH.

Habntonenue xoneOanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habntonenue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHCca.
PacnipocTpanenuie npoaoiabHbIX U ONEPEYHBIX BOJIH (Ha MOJACIIN).
HaGntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKNI pEe30HaHC.
Jlaﬁopamopubte pabomul u onvimol.
1. OmpezneneHne dYacTOThl M TepHoJa KoJeOaHWl MaTreMaTU4ecKoro
MasTHUKA.

2. OmnpeneneHue 4acTOThl M NEPHOJa KOJIeOaHUN MPYKUHHOIO MAasATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEpUOAA KOJeOaHUM NPy KUHHOTO MasiTHUKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCMMOCTH IMEpUOAa KOoJeOaHWil rpy3a, MOABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITHI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Tepuoia  KojeOaHwuid
IPY>KMHHOTO MAasATHUKA OT MACCBhI IPy3a U KECTKOCTH NPYKUHBI.
7. V3MepeHue yckopeHust CBOOOIHOIO MaJIeHusl.
JJIEKTPOMATHUTHOE T10JI€ U JJIEKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE  ToJie.  ODJEKTpOMarHuTHble  BoJIHBL — CBoOlCTBa
ANEKTPOMarHuTHBIX BOJH. lllkanma snekTpoMarHUTHBIX BOJH. Mcmonmb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

OnextpomarHuTHas npupoga ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnuie padbomost u onvimel.
1. H3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOHUIBLHOTO
tenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounmku ~— cBera.  IIpAmosmHErHOe
pacnpoctpaneHue ceta. 3atMeHus Connua u Jlynel. Otpaxenune csera. Ilimockoe
3epKaJIo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lomHoe BHYTpeHHee
OTpaKeHUE cBeTa. VCnoap30BaHUME TIOJHOTO BHYTPEHHErO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop myuent B tuH3e. OnTudeckas cucrema ¢oroarapaTta, MUKpOCKOIa
u Teneckorna. ['1a3 kak onTuyeckasi cucrema. bam3opyKocTh U 1allbHO30PKOCTb.

Pasnoxxenne Oemoro cera B croekTp. Omnbitel Hptotona. Croxenwue
CIIEKTPaJIbHBIX LIBETOB. J[ucniepcusi cBera.

Hemoncmpayuu.

[IpsamomnuHETHOE pacnpOCTPaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydenue nzo0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onrtuyeckuid CBETOBOI.

Xox tydeil B coOMparonieil JInHs3e.

XoJ Jiyyer B pacCerBarOIICH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monens rnasa.

11. Pa3noxeHnue 6e50ro cBeTa B CIIEKTP.

12. [lomyyenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnvie padomot u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHS CBETOBOTO Jyda OT YyIJia
NaJICHUS.

2. M3ydeHue xapakTEepUCTUK U300paKEHUS MTPEAMETA B TNIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCHUMOCTH yIJla MPEIOMIIEHUS CBETOBOTO Jiyya OT yrIJia
NaJeHUsl Ha TPAHULE «BO3yX—CTEKIIOM.

4. Tlomyuenue u3o0paxeHul C MOMOIIbIO COOMPAIOIIEH JTUH3HI.
Omnpenenennue POKYCHOTO PacCTOSIHHUSI M ONTUYECKON CHJIbI COOMparoIien
JIUH3BI.

6. OMBbITHI 1O PA3T0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI MO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOACHUHM dYepes
I[BETOBbIE (DUIIBTPHI.
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KBaHTOBBIC fIBJICHUS.

Omneitel Pe3zepdopna u mmanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u norionieHne ceeta aroMoM. KBanTsl. JInHedaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOTO
saapa. Hyknonnas wmozens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npespaienus. [lepuon nomypacnaga aTOMHBIX siEp.

SnepHble peaknuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAacCOBOI'O YHCEIL.
OHeprusi CBA3M aTOMHBIX snep. CBsA3b Maccel W dHepruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3aeprun ComnHia v 3BE3.

SAnepHas sHepreTuka. JleWcTBUS pagUMOAKTUBHBIX HU3JyYEHHH HaA JKUBbBIE
OpraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYUYEHHUS U MOTJIOMICHHUS.

2. CHoexkTpsl pa3IMYHbIX Ta30B.

3. CrekTp Boaopoaa.

4. HaGmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turnka HOHU3UPYIOIIUX U3TyUYECHUN.

6. Perucrpanus uznydeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimel.

1. HaGnronenue CrutoNIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPIUU YACTULBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadpusim).

3. M3mepeHnue paauoakTuBHOIO (oHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOAYJIb.

[ToBTOpHTENTEHO-00001IAOIIMIA MOYJIb NIPEAHA3HAYEH JJII CUCTEeMAaTH3alun
1 000011IEHUS TPEAMETHOTO COICPIKAHUSA U OIbITA IESITEIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IJs MOATOTOBKA K OCHOBHOMY
TOCyJapCTBEHHOMY 3K3aMeHYy MO0 (U3HKe NIl O00ydYaromuXxcs, BBIOPABIIUX STOT
y4eOHBII NpeaMer.

[Ipy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCsl JOCTHXKEHUE MPEAMETHBIX U
METANpPEIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, (GopMupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCIIEJOBaHUS
SIBIICHUM TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3NYECKUE
SBJICHUSA, TPUMEHSS TOJIyYEHHbIE 3HAHMS, pEIIaTh 3aJa4yd, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUIMTIMATBHO AESATEIBHOCTHBIN XapaKTep TaHHOT O pa3jiesa pean3yercs 3a
C4€T TOrO, 4YTO 00yYarOUIMECs BBITIOIHSIOT 331aHus], B KOTOPBIX UM IMpeajiaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHWHM pacrno3HaBaTh M HAYYHO OOBSICHATH
(u3nyecKue SBICHUS B OKPYIKaOIIEl MPUPOJIE U MOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIAEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM
Yyucye A1l IPOBEPKU TMIIOTE3 U MOJTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAyyHbIe OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTU, HApUMEpP, MTPAKTUYECKOTO UCIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPIrUHd Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS! BCEX MU3BECTHBIX BHJIOB
SHEPIHUN.

Kaxnmas w3 TeM JaHHOrO MOZYJA BKIKOYAET SKCHEPUMEHTAIBHOE
UccieoBaHue 0000maroniero xapakrepa. Mofyibp 3aBepliaeTcsi MpOBEIECHUEM
JMAarHOCTUYECKOM U OLIECHOYHOM paboThI 32 KypC OCHOBHOT'O 00111er0 00pa30BaHusl.



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

- OCO3HaHHUE 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;

- pa3BUTHE HAY4YHOU JIFOOO3HATEILHOCTH, WMHTEpPEca K HCCISAOBATEIbCKOM
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;

- chopMHUpPOBAHHOCTH HaBbIKa peieKCuu, TPU3HAHUE CBOETO IIpaBa Ha OIIUOKY
Y TAaKOro K€ MpaBa y JIPyroro 4ejioBeKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUHM NPaKTUUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAMPAaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (PU3NUECKUX 3HAHU;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHHUIO MPOdecCuid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e - OpHEHTAlMS Ha MPUMEHEHUE (PU3MUYECKUX 3HAHUM MJid pelleHUs 3ajad B
00JJaCTH OKPY’KaIOIIEeW Cpenabl, IUIAaHUPOBAHHS TOCTYNKOB U OLEHKH HUX
BO3MOXHBIX ITOCIICICTBUU JUJIL OKPY’KAIOILLEW CPEBI;

e - OCO3HaHME TJI00ATBHOTO XapakTepa SKOJOTHMYECKUX MpoOJeM M MyTeu ux

pelieHus;
e §8) ajanTanuM K M3MEHSKOIMUMCH YCJIOBHSAM CONHAJBHOH M NPHPOIHOM
cpeabl:
e - TOTPEOHOCTH BO B3aUMOJCHCTBUU MPU BBINOJHEHUU HCCICIOBAHUN U

NPOEKTOB (PU3MYECKON HANpPaBICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIIEHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH Y€pe3 MNPaKTUUYECKYIO
NeSATEIbHOCTD;

e - NOTpPeOHOCTH B GOPMHUPOBAHUU HOBBIX 3HAHMIA, B TOM YHCII€ (POPMYIHPOBATH
UJICH, TIOHATHUSI, TUTIOTE3BI O GU3UUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHE JEe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuky;

e - IUIAHWPOBAHUE CBOETO PA3BUTHUSI B MPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCHOJIb30BAHUEM (PU3HUECKUX 3HAHUIA;

e - OLEHKA CBOMX JEUCTBUM C YUYETOM BIMSHHUSA Ha OKPYXKAIOIIYI Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pe3ynbTare ocBoeHUS IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocsi OyayT chOpMUPOBaHBI MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISTHBHBIC
YHUBEpPCATbHBIC yUCOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue aeiicTBU:
e BBIBIATH U XapPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(ssBEHUM);
e YCTAHABIWBATh CYIIECTBEHHBIN MPU3HAK KJAacCU(PUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPABHEHUS,;



BBISIBIISITh 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pACCMaTPUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBIICHUH U TIPOIIECCOB, JACJIATh BBIBOBI C UCITOJIb30BAHUEM JICTyKTUBHBIX U
WHYKTUBHBIX yMO3aKJIIOUEHUN, BBIJBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIMYHH;

CaMOCTOSATEIILHO BBIOMPATh CIIOCO0 peleHns yaeOHo# pu3nyeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BapHAHTOB pelIeHusi, BBIOOp Haubolee
MOJIXO/ISIIETO C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnie ucciienoBarejbcKue 1eHCTBUA:

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHMUS,
MPOBOAUTH 110 CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3NYecKuil AKCIIEPUMEHT, HEOONBIIOEe WCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3ybTaTaM
MPOBEAEHHOIO HAOMIOEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEAMOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmei:

MPUMEHSATh PA3IUYHBIE METOJbI, UHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U
orOope WHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON YueOHOM
(dbuznyeckoit 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBAaTh M MHTEPIPETHPOBATH WH(POpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOpPMY TIPEICTABICHHUS
uHpopMaIMu W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
cXeMaMH, uarpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIHSIMHU.

KoMMyHHKaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUSA:

B XOJIe OOCYXXIEHHUs Yy4eOHOr0o Marepuaia, pe3yJIbTaToB JIA0OPATOPHBIX
paboOT ¥ IPOSKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3a/Jaud W IOIepKaHue
OJ1aro’KeIaTeILHOCTH OOIIEHUS;

COTOCTaBIIATh CBOM CYXKICHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB
nuasora, OOHapYKHUBATh Pa3IMIUe M CXOACTBO MTO3UIINHN;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCII0Ib30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAUBUAY AJTbHON
paboThI IIPH pEIEHNH KOHKPETHON (PU3UUYECKOM MPOOIeMBbl;

IIPUHUMATh LIEJIM COBMECTHOW AEATEIBHOCTH, OPraHU30BBIBATH JIEHCTBHUS
no €€ MAOCTH)KEHUIO: paclpefessiTb poiH, oOCYXKIaTh IpOLECCHl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO YacTh pabOThl, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HAIIPABIICHUIO U KOOPAWHUPYSI CBOU AEHCTBUSA C IPYTUMH YWICHAMH
KOMAaH/Ibl;

OLICHUMBATh Kadye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHbIE YHMBepcaJbHbIe YUueOHbIEe 1elCTBUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B J)KM3HEHHBIX M YUCOHBIX CHUTYyAIUsAX, TPEOYIOMNX
JUISL perieHus: PU3nUecKux 3HaHU;

OPUCHTHUPOBATHCS B  PA3JUYHBIX [OJXO0JaX TMPHUHATHS  PEIICHUI
(MHOUBHlyaJbHOE, MPHUHSATUE PENICHUS B TPYIIe, NPUHATHE PEUICHUN
IPYIION);

CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHUST PU3HUECKOMN 3a7auu WU
IJlaHa MCCIEOBaHUSI C YYETOM HUMEIOIIUXCS PECYypcOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEUICHUI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, S)MOLMOHAJIBbHbIA HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLCHKY CUTYAllMU U IIPeJIararh IUIaH €€ U3MEHECHMUS;
OOBSICHATh  NPUYUHBI  JOCTUXKEHHUS  (HEIOCTHXKEHUS) Ppe3yibTaToB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YMCII€ B XOJ BBITOJHEHUS
(U3MYECKOTO UCCIENOBaHMS MWJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIUOOK,
BO3HHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JAPYIOro 4ejaoBeKa B X0JI€ Cropa Wil JUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY IPyroro;
npu3HaBaTh CBOE MPaBO Ha OMMOKY MPU PEIICeHNH (PU3NUECKHX 3a/1ad WIn
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYroro.

IHNPEJMETHBIE PE3YJIBTATBI



K xoniy oOydenus B 7 kijiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

UCIIOJIb30BaTh  MOHSATHS:  (PU3NYECKHUE W  XUMHYECKHE  SIBJICHHS,
HaOJIOZeHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHHUIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMs BelecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOACHCTBYIOIIAsA
cuna, aedopmarnusa  (ympyras, IJjacTU4yeckasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCYIbI;

pa3nuuath sBiaeHUs (qudQy3us, TEIIOBOE ABUKEHHE YACTHIl BEIECTBA,
pPaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABW)XEHHE, HWHEpLUS,
B3aUMOJICHCTBUE TEJI, PaBHOBECHE TBEPIBIX TEJI € 3aKPEINIEHHOM OCBIO
BpalleHUs, lepeada JaBJIeHUs TBEPABIMU TEIaMU, )KUIKOCTIMU U Ta3aMH,
atMoc(epHOe [aBlieHHE, IIaBaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPrur) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JAaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX  SBJIECHUH B
OKpY’>KalollleM MHUpE, B TOM 4YHucie (U3UYECKHE SBJICHUS B IPUPOJIE:
NpUMEPBI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOW U HEXHBOU
npupoae, ACUCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBjeHHs Ha XKUBOM OpraHU3M, IUIaBaHUE PBIO, pblUyark B
TeJe YeloBeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33a7auy B Y4eOHYIO,
BBIICNIATh CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (U3UUECKHUX SBJICHUN;
OIHCHIBATh U3yUEHHBIE CBOICTBA TE€I U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢duznueckre BeIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BEUIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC Tena,
CuJia TPEHUsI, AaBJieHuE (TBEPIOro Tela, )KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWiia, MeXaHu4deckas pabdoTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOY(PGUIUEHT TOJE3HOTO JCMCTBUSI MEXaHHU3MOB, KHHETUYECKas W
NOTEHIMANbHAs JHEPIus), NpH ONUCAHUU MPABHIBHO TPAKTOBATH
(bu3MYECKU CMBICIT UCTIOJIb3YEMbBIX BEJTUYHMH, UX 0003HAYEHUS U €IUHULBI
¢u3NyeCKUX BEIUYUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NUYeCKyl0 BEIWYUHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS M IIPOLIECCHI,
WCIIOJNB3Ysl MpaBUJIa CJIOKEHUS CHJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBEcUs phiyara (0Joka),
«30JI0TOE€ TMPABUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHU4eCKOM



SHEPruM, NIpPU HSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKUChIBATh €r0 MATEMATHUYECKOE BHIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JIOTUYECKUX I1aroB C ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3amadyd B 1—2 JEHCTBUA, HCIOJIB3YysS 3aKOHBI U
dbopMyIibl, CBsA3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOpPMyJbl M MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOUYHBIE
JaHHbIEe, HEOOXOUMBIE Ul PEIICHUs 3a/1a4, OLIEHUBATh PEATMCTUUYHOCTD
MOJTy4YeHHON (PU3NUECKON BEIMUNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU MOMOLIU
(U3NYECKUX METOOB, B OIIMCAaHUU UCCIIEI0BAHUS BbIIEIATh IIPOBEPSIEMOE
IpeIoJIoKeHNE (TUIIOTE3Y ), pa3indyaTh U UHTEPIPETUPOBATH OTYyUEHHBIN
pe3ynbTaT, HaXOAWTh OLIMOKKM B XOJ€ OIbITa, JI€JaTh BBIBOJABI IO €ro
pesynbTaram;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(bu3nUeCcKruX CBOMCTB Tei: (HOpMyIHPOBATh MPOBEPSIEMbIE MTPEATIOI0KEHNUS,
coOMpaTh YCTaHOBKY M3 MPEIJI0KEHHOI0 000pyJOBaHUs, 3aUCHIBATh X0
omnbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh MPSMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tena,
00bEMa, CHUIIBI M TEMIIEpaTypbl C UCIOJb30BAaHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBATh I[OKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAMTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO ABMKYLLIErOCs TeJIa OT BPEMEHH JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIKEHHUSI OT Beca Tejla, KayecTBa OOpadOTKH MOBEPXHOCTEM Ten U
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUIOLIAU COIPUKOCHOBEHUS TEJI, CHJIBI
YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHUJIBI OT 00BbEMa
MOTPYKEHHOW YacTU Tejla U OT IUNIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT INIyOMHBI, HA KOTOPYIO NOTPY’KEHO TEJIO, YCIOBUM
IUTaBaHMs TeJl, YCJIOBHM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Yy4E€OHOrO MCCJENOBaHMs, COOUparb YCTAHOBKY U
BBINIOJIHATh W3MEPEHHMs], CIeAysd NpPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJE



NPEJIOKEHHBIX Ta0IMIl U TpaduKOB, JelaTh BBIBOJABI M0 pe3yjbTaTaM
UCCIICTOBAHMS;

IPOBOANTh KOCBEHHBIE H3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BELIECTBA XKUIKOCTHU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHNUE
BO3/lyXa, BBITAJIKUBAIOLIAsl CHUJIa, JEHCTBYIOIAs Ha TMOIrPYKEHHOE B
KHUAKOCTb  TeNo, KOI(PPHUIMEHT TMOJE3HOr0  JACUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeAysl MTPEIOKCHHOW WHCTPYKIMHU: TMPH BBHIMOIHCHUN
U3MEpEeHUil coOupaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOU BEJIMYUHBL;

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 CBOMCTBaxX (pU3MUECKUX SBICHUN U HEOOXOUMbIe (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOAWTH  HWHGOpPMALKI0O O  MpHUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPaHEHHUS 310pPOBbs U COOJIIOICHHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPY KaIOIEH Cpefe;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOUCKOBBIM 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 (HPU3HMUecKOro CoaepkaHusl, ClIPaBOUYHbIE MAaTEPHUAIIBI, PECYPCHI
cetu UMuTepHeT, BIajeTpb MNpuéMaMd KOHCIEKTUPOBAHUS 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
qHcIie MyOJINYHO JIeJaTh KpaTKHUEe COOOIICHHSI O Pe3yIbTaTaX MPOEKTOB WIN
y4eOHBIX HCCIEN0BAaHUM, IIPU 3TOM T'PAaMOTHO HCIIOJIb30BAaTh M3yYEHHBIN



NOHATUMHBIN anmapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3EHTAIUEN;

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 AIEKTPUUYECKUI 3apsil, HIEKTPUUECKOE TOJIe, TPOBOJIHUKU
Y JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh sIBJICHHUS (TEMJIOBOE pACIIMpPEHHE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS 3JIEKTPHUUYECKOIO
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 SIBIICHHE;

pacmo3HaBaTh TPOSIBICHUE HW3YYCHHBIX (U3WYECKUX  SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWULSIPDHBIE SIBIIGHHST B IPUPOJIE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa, SJEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitu, Apend morocoB, poJib MATHUTHOTO MOJIS JJIsl 5KMU3HU Ha 3eMIie,
MOJISIPHOE CHUSIHUE, TMPU HTOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBA (TpPHU3HAKK) (DU3NUECKHUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nMyecKkre BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
IJIaBJCHUS, ylelbHas TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOrO JCHCTBUSA TEIJIOBOU



MalllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, JIEKTPUUECKUI 3aps/l, CHIIa
TOKa, D3JIEKTPUYECKOE HANpsDKEHHE, CONPOTUBJIEHUE IMPOBOJAHMKA,
yAEIbHOE COMPOTUBJIEHUE BEIIECTBA, pa00Ta U MOLIHOCTb 3JIEKTPUUYECKOTO
TOKa), MpPU ONUCAHUU TMPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJIb3yEMbIX BEJIMYMH, 0003HAUCHUS U €TUHUIIBI (PU3UIECKUX BEITUYMH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYHUHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpadUKd H3YUYCHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH OMa [ yJacTKa LenH, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3aMHUCHIBATH €M0 MATEMATHYECKOE BHIPAXKCHHE;
OOBSACHATh (U3MUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYalMi NMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOrnyecKux
1aroB ¢ omnopo Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKHUX SIBJICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THbIC 3a7adyd B 2—3 JEHUCTBUS, HCHOJIb3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3a/laud 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEIOCTAaTOK
JAHHBIX JIJIS  pelIeHus] 3aJa4yd, BBHIOMpaATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOJUTh pPAcu€Thl W CPAaBHUBATH
MOJy4YeHHOE 3HaUeHUEe (PU3NIECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh MPU TOMOUIU
(bu3MYEeCKUX METOJOB, MCIOJb3ysl OMHCAHUE HCCIIECIOBAaHUSA, BBIICISATH
IIPOBEPSEMOE NPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTH HOPSAJKA
IIPOBE/ICHUSI HCCIIEJOBAHUS, €JIaTh BEIBOJBL;

MPOBOJIUTh OMBITHI 1O HAOMIOAEHHIO (U3UYECKUX SBICHUW WM
bu3nUecKux CBOMCTB TeJ (KanUIIPHBIC SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/[yXa OT €ro 00bEMa, TeMIrepaTypbl, CKOPOCTH IMPOLIEcCa OCTHIBAHUS U
HarpeBaHus MpPU M3JIYYCHUH OT I1IBETa H3JIydaromiel (MOrJIonaromei)
MTOBEPXHOCTHU, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIIEPATypbl KUIKOCTU U
IUIOMAAM €€ IIOBEPXHOCTH, OJJIEKTpH3alus Tel W B3aUMOJACHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJIEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TTOCTOSHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TIOJISI HAa MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA DBJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



MIPOBEPSIEMbIC MPEOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pynOBaHUsl, OMUCHIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIILHOM BJIa)KHOCTH
BO3/lyXa, CUJIbI TOKA, HANPSXKEHUS C MCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3WYECKUX BEIIUYUH, CPAaBHUBATH PE3YJbTAThI
M3MEpPEHUN ¢ y4ETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUYUHBI OT
Jpyrol C UCIOJb30BAaHUEM NPSMBIX HU3MEPEHUW  (3aBUCUMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOWIAIU IONEePEYHOTO
CEUYEHHUS U YACIHHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIEro 4epe3 MPOBOAHUK, OT HANpsDKEHHS Ha  IPOBOJIHUKE,
UCCIIEIOBAHUE IMOCIEAOBATEIBHOIO M  MAPAJUIEIBHOTO COECIMHEHUM
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIAEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh WM3MEPEHUS, CIeAys MPEITI0KEHHOMY IUIaHy, (UKCUPOBATH
pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1eTaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIeI0BaHNUS;

MPOBOAUTh KOCBEHHbIE U3MEpPEHUs: (PU3NUecKux BeIWYuH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COIMPOTUBICHUE TMPOBOAHUKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA): TJIAHUPOBATh H3MEPEHHUs, COOMpaTh
AKCHEPUMEHTAIILHYIO YCTAHOBKY, CIIE€Iysl NMPEAJIOKEHHOM MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHNE BEJIMUYUHBI,

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1ab0paTopHbIM
o0opyIoBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI  JCHCTBUS HW3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MMapoBasi TypOUHa, aMIIEpMETP, BOJLTMETP,
CUETUMK DIJIEKTPUUECKOW DHEPrUH, IIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE
MPEOXPAHUTEIIN, DJIEKTPOMATHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWMCTBAX (PU3MUECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nveckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA M HM3MEPUTEIIbHbIC
PpUOOPHI IO CXEMaM U CXEeMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, ABUTATENIb BHYTPEHHETO CrOpaHws,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl DSJIEKTPUUYECKUX LIeNel ¢
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iuyas
YCJIOBHBIE 0003HAYEHUS PJIEMEHTOB AJIEKTPUUECKUX IIETICH;

OPUBOAUTH  TNpUMEpPhl  (HAXOIUTh  HWH(OpMAIMIO O  MIpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHUs (U3MYECKUX 3HAHWNA B TIOBCETHEBHOM



XKHU3HU U1 obecrieyeHus: 0€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COONIOAEHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXAIOLIEH Cpele;

OCYIIECTBIATh MNOUCK HMHGPOpMAMK (PUIUYECKOTO COAECpNKaHUSI B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCS 3HAaHUM M IyTEM CpPaBHEHUS
JOTIOJTHUTEIbHBIX UICTOYHUKOB BBIIENIATh HHPOPMALIUIO, KOTOPAs SIBISETCS
MPOTUBOPEUYUBOMN MIIM MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHWH Y4YE€OHBIX 3aJlaHUl HAay4YHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3HMUECKOro CoepKaHusl, CIIPaBOUYHbIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, Bnaaerb NpuUEMaMU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(OPMALMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHHUS,
0000mass wHOOPMAIIMI0O €3 HECKOJBKAX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YUCJIe MyOIMYHO MPEACTABIATh PE3YJIbTAThl IPOESKTHOM
WJIM UCCIIEA0BATENIBCKON JEATENBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BATh
U3YYCHHBI NOHATUHMHBIN anmapaT Kypca (DU3HMKH, COINPOBOXKAATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEAOBAaHUM (HU3MUECKUX
IPOLIECCOB pacHpeiesaTh OOS3aHHOCTH B TpPYyINIE€ B COOTBETCTBUHU C
IIOCTaBJICHHBIMH 33/1a4aMH, CJIEAHUTH 3a BBINOJHEHUEM IIaHA JEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHMBaTh COOCTBEHHBI BKJIaa B
JeSATEIbHOCTb TPYNIbl, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(IUKTHL.

K xonny oOyudenus B 9 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHI:

WCIIOJB30BaTh TOHATHUSA: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JABMXKEHHS, Aehopmarius
(ympyrasi, IjacThuueckas), TPEHHUE, LEHTPOCTPEMHUTENbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
LEHTP TsDKECTH TBEPIIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HUH(PaA3BYK U yIBTPA3BYK, dJIEKTPOMArHUTHBIE BOJIHBI, IITKaIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TOTJIONIEHUs, ab(a, 6eTa- U ramMma-u3ydeHus,
W30TOIIBI, i/IEpHAsi DHEPTeTUKA,

paznuyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBH)KCHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBMJKEHUE, KOJIeOATENbHOE NBI)KEHHE (3aTyXarolue U
BBIHY’KJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBWIKEHUE, OTPAXKCHUE



3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHHUE OEIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX IIBETOB, JIUCIIEPCHUSI CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3JIYyUYEHHS) IO ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBICHUU B
OKpy»XaromeM Mupe (B TOM uucjie (PU3NYECKHE SIBICHHUS B IPUPOJIE:
MPWINBBI M OTJIMBBI, JBIKEHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
NMBIDKEHUE JKUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKUE BOJHBI, I[yHaMH, 3XO0, LIBETa TeJ,
ONTHYECKHUE SBJICHUS B MPHUPOJE, OMOJOTHYECKOE JECUCTBHE BUIAMMOTO,
yIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO HW3IYYCHHM, €CTECTBEHHBIN
pPaIuOaKTUBHBIN (POH, KOCMHUYECKHE JIyud, PaJuOaAKTUBHOE H3JIYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEWCTBHE pPAJAMOAKTUBHBIX M3Iy4YeHUA Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (DU3UUYECKUX
SIBIICHUI;

OINKCHIBATh U3yUYECHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCIOIB3YS
bu3ndeckue BENWYUHBI (CpEIHSsI U MrHOBEHHAs CKOPOCTb Tella Mpu
HEPAaBHOMEPHOM JIBUJKCHUH, YCKOpPEHHE, TMEpPEMEIlECHHUE, MyTh, YIrioBas
CKOpPOCTh, CWJIa TPEHHMS, CUJla YIPYTOCTHU, CHJIAa TSDHKECTH, YCKOPEHHE
CBOOOJHOTO TaJleHWs, BEC Tela, HMMIYJIbC Telld, UMITYJIbC CHUJIbI,
MexaHudeckas paboTa W MOIIHOCTb, TOTCHIMAIbHAS DSHEPrus Tea,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAJIbHAS SHEPIUsl C:KaTou
MPY>KUHBI, KHHETUYECKasi SHEPTUsI, TOJIHAS MEXaHUUECKask DHEPTHU s, TIEPUO/T
U YacToTa KojeOaHWi, JjIMHa BOJHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEIOMJIEHUS CpPeAbl), MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBaTh (DU3UYECKUII CMBICI HCIOJIb3yEMbIX BEJIWYHUH,
0003HAaUEHUA W €JAUHMIIBI (PU3UUYECKUX BEIMYUH, HAXOAUTH (POpPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEIUYMHAMH,
CTPOUTH TpaUKN U3YUECHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIMYHH,
XapaKkTepu30BaTh CBOWCTBA TeJ, (DU3UYECKHUE SIBJICHUS W TMPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOIO TATOTECHHS,
OPUHIUIT CYNEPIO3UIMK CHJI, TMPUHIUI OTHOCUTENbHOCTH [ anmues,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MUMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3aPsJ0BOIO M MAaCCOBOTO YHCEI
IpU SICPHBIX PEaKUUsIX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;



OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTUYECKUX
[1aroB C omnopoil Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SBJICHHIA,
(bu3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIC 3a/1a4u (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U JOPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alUChIBATh KPATKOE yCIIOBUE, BBISBIATD
HEJIOCTAIONINE UM U30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOMUMbIE JJIsl pEIIeHUs, MPOBOAUTH pAacu€Thl ¥  OIICHUBATH
PEANTMCTUYHOCTH MOJIYYEHHOT'0 3HaUeHUs (PU3MUECKON BEJTMUMHBI,
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXKHO PpEUIUTh MpPU MOMOIIU
($uU3NYECKUX METO/AOB, HCIOIb3Yysl ONMHCAHHE HWCCIIECIOBAaHUS, BBLACIATH
NPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTH MOpSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JelaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJCHUHN U OTIBITOB;

OPOBOAHWTH OMBITHI MO HAOMIOACHUIO (PU3MYECKHX SBICHUNW WU
(bu3nYecKux CBOMCTB Ted (M3ydyeHHE BTOpPOro 3akoHa HbioTOHA, 3akoHa
COXpaHEHUs SHEPruu, 3aBUCUMOCTH TMEepHoJa KoieOaHU MNPY>KMHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJIEOAHUMU, MPSIMOJIMHENHOE PaCPOCTPaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMera B coOuparoien
JWH3e, HAOIO/IEHNE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB HW3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY U3 M30BITOYHOro Habopa
000pyI0BaHUs, OMUCHIBATH XOJ1 OMbITA U €r0 Pe3yJbTaThl, POPMYIHPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, omnpeaenss
CpellHee 3HA4YeHUE U3MEpSIeMOl BeNIMYMHBI ((DOKYCHOE pacCTOSHHE
cobuparomiel JIMH3bI), OOOCHOBBIBATH BHIOOp cmocoba HU3MEpPEHUs
(M3MepUTEIHHOTO TPHOOpPA);

IPOBOANTHh HCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TpU
PAaBHOYCKOPEHHOM JIBIDKEHMM ©0€3 HayalbHOW CKOpPOCTH, TEpHoja
KOJIeOaHU MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HHUTH, 3aBUCUMOCTH
yIjla OTPaKE€HUsI CBETa OT YIVIa MaJ€HUs U YIJVIa MPEJOMIICHHS OT yria
najieHus1): IUIAHUPOBAaTh MHCCIEAOBAaHUE, CaMOCTOSITENIbBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh PpE3yJbTaThbl MOJYYEHHOH 3aBUCUMOCTH



bu3MYeCKuX BETUYMH B BUJIC TaOMWIl W TPaduKOB, JAeiaTh BBHIBOABI TIO
pe3yibTaTaM MCCIIEI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPCHHUS (U3MYECKUX BEIMYUH (CPETHSISA
CKOPOCTb U YCKOpPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJHOTO TMaaCHMs, KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TpeHUs
CKOJIbKEHUS, MEeXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIeO0aHUN MaTeMaTUYeCKOT0 W TPYKHMHHOTO MAasTHUKOB, ONTHYECKas
CWia CcoOWparoIiei JMH3bI, PAJAUOAKTUBHBIN (OH): IUTAHHUPOBATH
U3MEpPEHUsI, COOMPAaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJHSTH
U3MEpEHHS, CIeAysl MPENOKEHHOW WHCTPYKIMH, BBIYUACIATH 3HAUYCHHE
BEJIMYMHBI U AaHAJIM3UPOBATH MOTYUYEHHBIE PE3YJILTATHI C YUETOM 3aJJaHHON
MOrPEIHOCTHA U3MEPEHNUN;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

paznuyaTh OCHOBHbBIE TPU3HAKU HW3YUYEHHBIX (U3MYECKUX MOJIeneil:
MaTepuaibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO0, TOYEHUHBIA HCTOUYHUK
CBETA, JIy4, TOHKAas JIMH3a, IIJIaHeTapHas MOJEIIb aTOMa, HyKJIOHHAsI MOJEIIb
aTOMHOTO sJIpa;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUA HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
COHJIOMETp, MNATYUKH TIOJOKEHHUsS, PACCTOSHUS WU YCKOPEHHsS, paKera,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, KaMmepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBAax (U3NYECKHX SBICHUA W HEOOXOMUMBbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MTPOIIECCOB MPHU
pelIieHnr  y4eOHO-TIPAaKTUYECKUX 3a7]ad, ONTHYECKHE CXEeMbl JUIS
MOCTPOEHUS N300paKEHUI B INIOCKOM 3€pKajie U COOMpAaroleH JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  HWH(OpMAIMIO O  NIpUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUus (U3MUYECKHX 3HAHUN B TMOBCEIHEBHOM
XKU3HU JJIs1 oOecnieueHursi 0€30MaCHOCTH MpU O0palleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS M COOIIOICHIUS HOPM
HKOJIOTHYECKOTO TTOBEJCHUS B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3MUECKOTO COJEpKaHHUS B
HNHuTepHeTe, caMoCTOATENBHO (POPMYJIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH OMPEENICHUs JOCTOBEPHOCTH MOIYYSHHON MH(POpPMAIIMK Ha OCHOBE
MMEIOIINUXCS 3HAHUH U IONOJIHUTEIbHBIX UCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOTHCHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepaTypy GpU3nUecKoro coaepKaHusl, ClpPaBOYHbIC MAaTEPUAIIBI, PECYPCHI
cetu HMurepHer, Bimagerp NpUEMAMH  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHust UHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpMAIIUU M3 HECKOJbKMX HCTOYHUKOB (DU3NUECKOTO COJepKaHUs,
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl TPOCKTHON WM MCCIIEA0BATEIbCKON
JNEATENbHOCTH, TIPU 3TOM T'PaMOTHO  HCHOJIb30BaTh  U3YyYEHHBIN
MOHSATUWHBIN amnmapar u3ydaeMoro pasjaenia (U3UKA U COMPOBOXKIATH
BBICTYIUJICHWE TIpe3eHTallued C y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoabubie | IIpakTuueckne
n/n NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Pa3nes 1. @usuka u e€ posib B MO3HAHUM OKPY/KAIOIIEr0 MUpPa
1.1 ®dusmka - HayKa 0 IpUpoJie 2
1.2 DOU3UYECKUE BEITUINHBI 2 1
1.3 EcTecTBEeHHOHAYUYHBII METO/I TO3HAHUS 2 1
Hroro no pazgeny 6
Pa3znea 2. IlepBoHayasnbHble CBeIeHUS 0 CTPOCHUU BellleCTBA
2.1 Crtpoenue BemecTBa 1
27 JIBrKeHue U B3aMMOJIEMCTBUE YaCTHII ) |
’ BEIIECTBA
2.3 ArperaTHbl€ COCTOSTHUSI BELIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl
3.1 MexaHudeckoe OBUKEHUE 3
3.2 WNuepuus, Mmacca, IIIOTHOCTh 4
33 Cuna. Bunp! cun 14 1 2
21

Hroro no pasgeny

Pa3znea 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB




41 Hasnenue. [lepenayua naBneHus: TBEPAbIMU 3
' TeJIaMU, KUIKOCTSIMHU U Ta3aMu
4.2 JlaBiieHUE KUIKOCTH
43 AtmocdepHoe naBiacHUE
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3
’ B HUX T€JIO
Hroro no pasaeny 21
Pa3znen 5. Pabora u MOIIIHOCTB. JHEPrust
5.1 Pa6ora u moutHOCTH 3 1
5.2 [IpocTeie MexaHU3MBI 5 1
53 Mexanuyeckas dHEprus 4 1
Uroro no pazgeny 12
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 12




8 KUIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM ungposbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NPorpamMMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. TemoBble siBiaeHus
1.1 Ctpoenue u cBOICTBa BelIECTBA 7
1.2 TerutoBble TPOLIECCHI 21 1 5
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS
21 DNeKTpUYEeCKHe 3apsiibl. 3apsyKEHHbIE Tela 7 |
' U UX B3aUMOJEHUCTBHE
2.2 ITocTOsTHHBIN 2EKTPUUECKUNA TOK 20 2 7
2.3 MarHuTHbIC SIBICHUS 6 1.5
24 DNeKTpOMarHuTHasi MHAYKIUs
Htoro no paszueny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 14.5




9 KIIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (uu¢posbie)
Ne n/m Konrpoibubie | IlpakTnueckue
NPorpamMMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckue siBJIeHUsI
11 MexaHHuecKoe JBMKEHUE U CIIOCOOBI eTo 10 |
' OIMCAHUS
1.2 BsaumoneincTBue Ten 20 1
1.3 3aKOHBI COXPAHEHUS 10 3
Hroro no paszneny 40
Pa3gen 2. Mexann4yeckue KoJ1e0aHusd U BOJTHBI
2.1 Mexanndeckue KojiebaHus
2.2 MexaHuueckre BOJIHBL. 3BYK 1
Hroro no pazneny 15
Pa3znen 3. DiieKTpPOMArHUTHOE MOJIE M DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 5
' 3JE€KTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHECHHSI CBETA 2
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 3
43 Paznoxenune 6emoro cBeTa B CIIEKTP




Hroro no pazneny 15
Pa3zgen S. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue ¥ MOTJIONIEHUE CBETa aTOMOM 1
5.2 CrpoeHue aTOMHOTrO siipa 1
5.3 S nepHblie peakuuun 1
Hroro no pazneny 17
Pa3nea 6. [loBTopuTebH0-0000 a0 1M MOYJIb
6.1 [ToBTOpeHME 1 0000IIIEHNE CONCPIKAHUS 9 )
' Kypca Gpu3uku 3a 7-9 kimacc
Hroro no paszneny 9
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 27







HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtposbHbie
padoThI

IIpakTHyeckue
pa6oThI

JlaTa
H3Y4YeHH S

DJIeKTpOHHBIe U poBbIE
o0pa3oBaTe/bHbIE PeCypPChI

®u3uka — HayKa O IPUPOJE.
SIBneHust pupoOBbI.
®uznueckue sBICHUs

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

Mexann4decKue, TeIIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJIICHUS

https://m.edsoo.ru/116U53L6H

dusnueckue BeIUUYNHBI U UX
U3MepeHue

Ypok-uccienoBaHue
"N3mepenne TemnepaTypsl Ipu
MIOMOIIH >KUAKOCTHOT'O
TEPMOMETpA U JaTYHKA
TeMnepaTypbl”

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

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3YYalOT
IpUpOaY.
EctecTBeHHOHAYUHBI METOT
no3Hanus. Onucanue
(buU3NYEeCKUX SIBICHUM C
MIOMOILBIO MOJIEIIEeH

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

Ypok-uccienoBaHue
"[IpoBepka runoTessr:

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JJIBHOCTH I10JIETA [IAPUKA,
MyIIEHHOT0 TOPU30HTANIBHO,
TeM OOoJbIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Crtpoenue BemecTBa. ONBITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEIlleCTBa

https://m.edsoo.ru/FSPU40LYR

I[BI/I)KCHI/IC YaCTHUll BEIICCTBA

https://m.edsoo.ru/HQ31SN1F3

Vpok-ucciaenoBanue « OMbITHI
10 HAOJIFOAEHUIO TEILJIOBOIO
pacuIupeHus Ta3oBy

https://m.edsoo.ru/FT87UNTLS

10

AFpeFaTHLIe COCTOAHHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBs3p Mexay
CBOMCTBaMHM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoeHrneM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHunueckoe IBUKEHUE.
PaBHOMepHOE 1
HEpaBHOMEPHOE JBUKECHHUE

https://m.edsoo.ru/3W6CCIHB1

13

Ckopoctb. Enunuiiel ckopoctu

https://m.eds00.ru/29GPTJAKL

14

Pacuer iyt u BpeMeHn
JBUYKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepiusi. 3akoH UHEPIUH.
BsaumoneiicTBue TeiI Kak

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

InpruiYrMHa U3MCHCHHUA CKOPOCTHU
JABHMXKXCHUS TCJI

16

IInotHOCTH BemecTBa. Pacuer
Maccel ¥ 00beMa Telia 1o ero
IJIOTHOCTH

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

17

JlaboparopHas paboTa
«Onpenenenne IOTHOCTH
TBEPAOTO TEJIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemienue 3amad mo reMe
"TTimoTHOCTH BemecTsa"

https://m.edsoo.ru/50DYVYG49

19

Cuna xak xapakTepuCTHKa
B3aumoieiicteus Ten. Cuna
yrpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

21

JlaGopaTopHast pabota
«/3yueHne 3aBUCUMOCTH
pactsokeHus (nedopMarim)
MPY>KUHBI OT TPUITOKESHHOU
CHITBI»

SBnenne tarorenusn. Cuna
TSKECTH

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo0.ru/OCWIXFNQE

22

CBsi3b MEXKIy CHIION TSIKECTH U
Maccol tena. Bec Tena.
Pemenne 3ama4g mo treme "Cuia
TsKECTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TspKecTH Ha Ipyrux
ianetax. Guznueckue
XapaKTEPUCTHKH IIIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cun. Jlunamomerp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Ttera. HeBecoMocTh

https://m.edsoo0.ru/UAO1SQ8RE

26

CnoxxeHue aAByX Cul,
HaIpaBJI€HHBIX 110 OJIHOM
npsiMoil. PaBHoelicTByOIAs
CHII

https://m.edsoo0.ru/L6SNUZVZSY

27

Pemrenue 3agad nmo reme
"PaBHopeiicTByOImIas cun"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue cKoNbKeHUs U TPEeHHUE
nokosi. TpeHue B npupoje u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlaboparopHas paboTa
«3yueHue 3aBUCUMOCTH CUJIBI
TPEHUS CKOJIBKEHUSI OT CHITBI
JIABJICHUS M XapaKTepa
COTIPHKACAIOIIUXCS
IIOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amnay Ha
orpeziesieHue
PaBHOAECHCTBYIOIIEH CHJITbI

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

31

Pewenue 3anad o remam:
«Bec Tenay, «I'paduyeckoe
n3o0paxkeHue cuim, «Cuib»,
«PaBHOIEHCTBYIOIIAS CHID»

https://m.edsoo.ru/T9V639RZF

32

KonTponbhas pabora no
TeMaM: «MexaHudeckoe
IBUXKEeHHe», «Macca,
IJIOTHOCTBHY, «Bec Tenay,
«I"paduueckoe n3o0pakeHue
cun», «CUisDy

https://m.edsoo.ru/PAROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Japnenune. CiocoObl
YMCHBIICHHUSA U YBCINYCHUA
JaBJICHUS

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

34

JlaBiieHue ra3za. 3aBUCUMOCTD
JIaBJICHMS Ta3a OT 00bEMa,
TeMIEpaTypsl

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

35

[lepenaua naBnenust TBEPALIMU
TEIaMU, JKUAKOCTIMH U
raszamu. 3akoH Ilackains

https://m.edsoo0.ru/CG5POSNWO

36

JlaBieHue B )KUIAKOCTH U rase,
BBI3BAHHOC JCHCTBHUEM CHIIBI
TSDKECTH

https://m.edsoo.ru/K7T1219UC

37

Pemienue 3amad mo reMe
«JlaBlieHrE B )KHIKOCTH U ra3e.
3akoH [Tackamay

https://m.edsoo.ru/UHHC5SRB6W

38

Coobmaromnmecs: cocysl

https://m.edsoo.ru/7HDBMDHR2

39

I'mapaBnuueckuii npecc

https://m.edso0.ru/67X2LF396

40

Manomertpsl. [TopmHeBoin
JKUJKOCTHBIM HAcOC

https://m.edsoo.ru/5G846G7I8

41

Atmocdepa 3emnu. [Tpuannbl
CYIIIECTBOBAHHMS BO3YITHOM
000JI04KH 3eMIIH.
3aBUCUMOCTb aTMOC(EPHOTO
TABJICHUSI OT BBICOTHI HAJT
YpOBHEM MOPSI

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

42

Bec Bo3nyxa. ATmMochepHoe
JTaBJICHHE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmocdepHOro
nasienust. OneiT Toppuuemu

https://m.edsoo.ru/2183TIPD4

44

3aBHUCHUMOCTh aTMOC(HEepHOTO
JaBJICHHSI OT BBICOTHI HAJl
YpOBHEM MOPS

https://m.edsoo.rw/Y WIFWMZ1J

45

bapomeTp-aneponn.
ATMocdepHoe naBieHne Ha
pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

Pemrenne 3amad o reme
"AtMmocdepHoe gaBieHue"

https:/m.edsoo.ru/YWVWL5TAL

47

JlelicTBUE KUIKOCTH U Ta3a HA
IIOrPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

49

JlaGopaTopHast pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHUITHI,
JICHCTBYIOIIIEH Ha TEIIO,
MOTPYKEHHOE B JKUIKOCTHY
JlaGopaTopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCUMOCTH
Beca Tena B BoAe OT 00bEéMa
MOTPYKEHHOU B )KUIKOCTh
qacCTHu TCJ1a»

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopatopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOAKU

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U onpeaeieHue eé
rpy30001bEMHOCTH"

52

Pemienne 3agad mo Temam:
«IlnaBanue cynos.
BosznyxomnaBanuey,
«/laBieHME TBEPIBIX TEI,
JKUIKOCTEH U ra3oBy

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunueckas pabota

https://m.edsoo.ru/1 YIR6J7L5

54

Mountaocts. EquHunsl
MOIITHOCTH

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

55

VYpok-uccienosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
noaséMe mo Jectauie"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHn3Mel. Peruar.
PaBHOBecue cui Ha ppiyare

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbhas paborta 1o Teme
«/laBiieHue TBEPIBIX TET,
SKHUIKOCTEN U Ta30B» /
Bcepoccniickas mpoBepoyHas
pabora

https://m.edsoo.ru/DWLOWQXQZ

58

PesepeHrlit ypok. Pabota ¢
TEKCTaMu 1o TeMe «/laBieHue
TBEPJBIX TEJ, )KUIKOCTEH U
razoBy» / Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/RFCSYBI9FS8

59

Prruaru B TeXHHKE, OBITY U
npupoje. JlabopatopHas

0.5

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabota «MccnenoBanue
YCIIOBUH paBHOBECHS PhIYaray

60

Pewienue 3agau o teme
«Y cnoBus paBHOBECHS
phIyara»

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

61

KoaddummenT moneznoro
JIEUCTBUS MEXaHU3MaA.
JlaGopatopHas pabota
«3mepenue KII/] HakinoHHOM
IJIOCKOCTHY

0.5

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

62

Pemenue 3agad nmo reme
"Pabora, momaocTs, KIT/1"

https://m.edsoo.ru/VF5XBQLVS

63

MexaHnndeckasi SHepPrusl.
Kunetnueckas u
MOTEHIIMATIbHAS SHEPTUS

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

64

3aKOH COXpaHEHMS
MeXaHHYECKOI SHEPruu

https://m.edso0.ru/46Y22ZPME

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKcrepruMeHTaIbHOe
onpeJieICHUE N3MEHEHHUSI
KHUHETUYECKON 1
MOTEHIMATBLHON YHEPTUU TIPU
CKaTBIBAaHHMH TeJIa 10
HaKJIOHHOH IJTOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

Konrtponsnas pabota o teme
«PaboTa 1 MOIIHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepsHylit ypok. Pabota ¢

67 TEKCTAMHU 110 TEME 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHn4yeckoe JBHKeHuE"
PeseprHrlit ypok. Pabota ¢
68 TekcTaMHu 1o TeMe "Pabora. 1 https://m.edsoo.ru/XT2SMNZYM
MouHocTs. DHeprus”
OBHIEE KOJIMYECTBO YACOB I10 68 1

[NPOITPAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoabLHLIe
Bcero P
padoThbI

IIpakTnyeckue
padoTbI

Jlara
U3y4deHusl

JJIeKTpPOHHbIe U poBbIe
o0pa3oBaTeJIbHbIE pecypchl

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPHUH U UX OTBITHBIC
MOATBEPKIACHUS

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

Macca u pa3mep aTOMOB U
MOJIEKY T

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpIOro, JKUIAKOTO U

ra3z000pa3HOro COCTOSTHUN
BEIIIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBsicCHEHHE CBOWCTB
TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUN
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUH

https://m.edsoo.ru/DJYTZQHS&3

Kpucrannuueckue n
amMopQHbIe Tena

https://m.edso0.1u/8G73PVM40

CmaunBaHue u
KaIllJUIAPHOCTb.
[ToBepxHOCTHOE HaATS)KEHUE

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

TeruoBoe pacmmpenue u
coKaTue

https://m.edsoo.ru/I3N30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIUIOBOTO ABM)KEHHUS YaCTHIL

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

BHyTpeHHss sHEprusl.
CriocoOBI H3MEHEHUS
BHYTPEHHEHN SHEPTUU

https://m.edsoo.ru/BBVCIOMHG6

10

Bunael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHnus
"TIpakTHueckoe
WCIIOJIb30BAaHUE TEIIJIOBBIX
CBOWCTB BEILIECTB U
MaTepHuasoB B IEJSIX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KoanuecTBO TEIIOTHL.
VY nennHast TEMIOEMKOCTD

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

13

14

YpaBHEHHE TEIJIOBOTO
Oananca. TeruiooOMeH U
TEIIOBOC PaBHOBECHE

JlabopaTtopHnas pabota
"HccnepoBaHue SIBIECHUS
TEII000MeHa pu
CMEIIMBaHUH XOJIOIHOM U
ropsiaeit BoabI"

https://m.edsoo.ru/P52QUVQJE

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer konmaecTBa TEILIOTHI,
HEOOXOIUMOTO IS
HarpeBaHus Tena u
BBIICIISIEMOTO UM TIPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlabopaTtopHnas pabota
"OnpeneneHue yaenbHOMU
TEIJIOEMKOCTH BelecTBa"

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

17

SHeerﬂ TOIIJIMBA. Y JienbHas
TEIJIOTA CTOpaHUA

https://m.edsoo.ru/683 AIXY WS

18

[InaBneHue n oTBEpAECBAHUE
KPUCTAIIMYECKUX TEJl.
VY nenbHas TemoTa IJI1aBICHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlabopaTopHnas pabota
"OnpeneneHue yaenbHOMU
TEIJIOTHI TUTaBICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooGpa3oBanue u
KoHJeHcays. Mcnapenne

https://m.edsoo.ru/CQG4DQKML

21

22

Kunienne. Y neapHas Temnora
napooOpa3zoBaHus U
KOHJCHCALMH. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHUS

Brnaxxnocts Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

23

Perenue 3amau Ha
ONpEAEICHUE BIAXKHOCTH
BO31yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIUTIBI paOOTHI TETIOBBIX
nsuratenei. [laposas

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



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus

25

KII/I TermoBoro aBuraTess.
TermioBble IBUTATENHN U
3aIuTa OKpYKarolleil cpebl

https://m.edsoo.ru/UJA3IDRDOH

26

3aKOH COXpaHEHUS U
[IpEBpALLEHUs JHEPTUHU B
TEIUIOBBIX MpOIeccax

https://m.edsoo.ru/BIKX6RPQ9

27

[ToaroToBka K KOHTPOJIBHOM
pabote no Teme "TermoBbie
sBieHUs. MI3MeHeHne
arperaTHbIX COCTOSTHUI
BenrecTna"

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

28

KoHTposnbHas paboTa mo teme
"TennoBbIe IBICHUS.
M3meHeHne arperaTHbIX
COCTOSIHHI BemiecTBa"

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

29

Onextpuzanusd tei. [[Ba poaa
AIEKTPUIECCKUX 3aPSI0B

https://m.edsoo.ru/9E§SKDQMD

30

Ypok-ucciaenoBanue
"OnexkTpuzanus Tel
WHIYKUWEH U TIPU
CONPUKOCHOBEHUN"

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

31

BzaumopericTBue 3apsiKEHHBIX
ten. 3akoH Kysnona

https://m.edsoo.ru/LIJCQZZS9

32

DneKkTpuueckoe moJe.
HanpsixkeHHOCTD
3IEKTPUYECKOTO TOJIS.

https://m.edsoo0.ru/N79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[TpuHuMn cyneprno3unun
AIEKTPUYECKUX MOJEH

33

Hocurenu snekTpuyeckux
3aps/10B. DIEMEHTAPHBII
3apsia. CTpoeHue atoMa

https://m.edsoo.ru/AFOIKADMV

34

HpOBOIIHI/IKI/I U JUBJICKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3anay Ha
MIPUMEHEHNUE CBOMCTB
AIEKTPUUECKUX 3apsiI0B

https://m.edsoo.ru/SXWWOSWIJ5

36

SJICKTpI/I‘-ICCKI/Iﬁ TOK, YCJIIOBUA
€ro CymeCTBOBaHUs.
Hctounuku OJIEKTPHUICCKOI'O
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlelicTBUSA 2IIEKTPUYECKOTO
TOKa

https://m.eds00.ru/Q8WUTCKVT

38

Ypok-ucciaenoBaHue

" JleificTBHE IEKTPUUECKOTO
HOJIs1 Ha IPOBOJHHUKH U
JUDIIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJEeKTPUYECKUN TOK B
METalIax, ) XKUJKOCTAX U ra3dax

https://m.edsoo.ru/E4COOOYPF

40

DJieKTpuyecKas 1enb 1 e€
COCTaBHBIC HaCTU

https://m.edsoo.ru/ROW7KUDDO

41

Cwuuta Toka. JlabopaTtopHas
pabora "U3mepenue u
peryiaupoBaHue CUJIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNIJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HAIIPSIKEHUE.
Boast™merp. JTabopaTopHast
pabota "M3mepenue u
peryiaupoBaHue HanpsHKEHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne NIPOBOJHUKA.
VY ienpHO€E CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/ESUQSPC4G

44

JlaGopatopHas pabota
"3aBUCUMOCTB
3JIEKTPUUECKOTO
COTIPOTHBIICHUS TIPOBOTHUKA
OT €ro0 JUIMHBI, TUIOILAAH
MIOTIEPEYHOI 0 CEYECHHUS U
Marepuana"

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

45

3aBUCHUMOCTE CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4dacTKa Ienu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlabopaTtopHnas pabota
"UccienoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYIIET0 Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsKEHUs Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenpHOE U
napajuieIbHOE COeTUHEHUS
IIPOBOJHUKOB

https://m.edsoo.ru/HJ990Q3493

48

JlabopaTopHnas pabota
"IIpoBepka npaBuiia CIOKEHUS
HaIPSOKEHUH TIPH

https://m.eds00.ru/VQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

10CJIEI0BATEIbHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

49

JlaGopatopHas pabota
"IIpoBepka npaBuia AJis CUIIbI
TOKa IPH NapajieIbHOM
COEJIMHEHUU PEe3UCTOpPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma i
Pa3IMYHOTO COECAUHEHHUS
MIPOBOJHUKOB

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

51

PaGora 1 MOIIHOCTE
AIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

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

52

JlabopaTtopHnas pabota
"OnpenencHre padboOTHI U
MOIIHOCTH AJICKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92VS8JHA

53

DJIEKTPUYECKHUE e 1
MOTPEOUTEIH IEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XL.M

54

ITocTosTHHBIC MAarHUTEI, KX
B3aNMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-ucciaenoBaHue
"N3y4yenue rnosiel NOCTOSTHHBIX
MarduToB"

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



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nojie. MarautHoe
[1oJIe 3eMIIN U €T0 3HAYECHUE
IUIS SKA3HU Ha 3eMIie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroToBka K KOHTPOIBHOM
pabore 1o Teme
"DreKTpUUecKue 3apsbl.
3apspKeHHBIE TeJla U UX
B3aumoeuncTeus. IlocTossHHBIN
ANEKTPUYECKUI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KoHnTtponbHas paboTa mo teme
"DneKTpuUecKue 3apsbl.
3apsKEHHBIE TeJa U UX
B3auMoaeicTBuUsA. [1oCTOSHHBIN
AIEKTpUYECKUi TOK" /
Bcepoccniickas npoBepodHast
pabora

https://m.edsoo.ru/ZISSW47Z7W

59

Pesepsusliit ypok. Pabora ¢
TEKCTaMU 10 TEME
"TIoCTOSIHHBIN ANEKTPUUECKUN
ToK" / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/EQRLKPT1U

60

OmneIT OpcTena. MarautHoe
T0JI€ IEKTPUUECKOro TOKa
MarnutHoe 1osie KaTylIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHenue
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGopaTtopHnas pabota
"U3yuenue nencTBUs

0.5

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarHMTHOTO MOJIS Ha
IIPOBOJHMK C TOKOM"

62

DIIeKTpOABUTATEH
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
AJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcrnopTte. JJabopaTopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboThl
aeKTpoBHUraress"

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

63

OnbiTel @apazes. 3aKoH
AIEKTPOMArHUTHOM MHAYKIUU.
IIpaBuino Jlenua

https://m.edsoo.ru/YSDW34FVO0

64

OnektporeHeparop. CriocoObt
IIOJIYYEHUS HIEKTPUIECKON
SHEPruM. DJIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HICTOYHHKAX
SHEPruu

https://m.edsoo.ru/LM1C70D7A

65

[TogroroBka Kk KOHTPOJIBHOMN
pabote mo Teme
"DNeKTpUUEeCKUEe U MarHUTHbIE
SABJICHUS"

https://m.edsoo0.ru/GFS9PNC8B

66

KoHnTtponbHas paboTa mo teme
"DNEeKTpUYECKUE U MAarHUTHBIC
siBjeHus "

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. Pabora ¢
TeKcTaMH 110 TeMe "TemmoBble
saBieHus"

https://m.edso00.1u/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MaruurtHble gBiaeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX

9 KIIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KontpoabHbie
padoTsbI

IIpakTnyeckue
padoThI

Jlara
U3ydeHusl

JJIeKTpPOHHbIe U poBbIe
o0pa3oBaTeJIbHbIE pecypchl

MexaHandecKoe IBIKCHHE.
MarepuanbHasi TO4YKa

https://m.edsoo.ru/UP3I88VCD

CucreMa oTcyera.
OTHOCUTENHLHOCTD
MEXAHUYECKOTO ABUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITPAMONMHENHOE
JBUKEHHE

https://m.edsoo.ru/E65RWOZK0

HepaBnomepHnoe
MPSMOJIMHEHHOE JBUKECHHUE.
Cpennsisi © MTHOBEHHAsI
CKOpOCTb

https://m.edsoo.ru/LO43PYTGB

[IpssmonnHEHOE
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CxopocTh IPSIMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnas pabota
"OnpeneneHne yCKOpeHus Tena
MIPH PAaBHOYCKOPEHHOM
JBUKESHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

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



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OOJHOE TTaZleHHUE TEIL.

8 https://m.edso0o0.ru/NMQA4GGEQ
Omnerte! [Nanunes
PaBHOMEpHOE ABMXKEHUE TIO
okpyxHoctHu. [lepuoa u yacrora

9 Py p . a https://m.edsoo.ru/PVRBIDTTH
obpamenus. Jluneitnas u
YTJIOBasi CKOPOCTH

EHTPOCTpE eJIbHOE

10 Henpoctpemurent https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHue
[Tepsbriii 3akoH HploTOHA.

11 https://m.edsoo.ru/T4DTURL3K
BekTop cuibr
Bropoii 3akoH HrroToHa.

12 Topon . L HRIOTOH https://m.edsoo.ru/5SA28NGVEV
PaBHOpelicTBYIOMIAS CcHTa
Tpertnii 3axkon HrroToHa.

13 P https://m.eds00.1u/XPFY G64RM
Cyrmiepro3uiust CuI
Pemenne 3amay Ha CHCHUE

14 HICHHE 3374 Ha TIPHMCHCHH https://m.edsoo.ru/GEM2S4HK9
3akoHOB HbroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJIQ
Pemenune 3amay mo reme «Cuia

16 tHeH AT IO TEM i https://m.edsoo.ru/HML1IAMNI12
YOPYTOCTH
JlaGopatopHas pabota

17 «OnpeneneHue )XeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
MIPYKHHBD)

18 Cuia TpeHust https://m.edsoo.ru/B4AWPRAS8I7
Pemenue 3agau no reme «Cuiua

19 HHICHHE Sa7a7 1O TeM il https://m.edsoo.ru/PJDH2DCIT
TPEHUS
JlaGopaTtopHnas pabota

20 "OnpenencHue koddduimenrta https://m.edsoo.ru/C56RD8K X8

TPEHUS CKOJIbKEeHUs"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Perenue 3agay mo reme
"3akonsl Herorona. Cuiia

ynpyroctu. Cuia Tpenus’

https://m.edsoo.ru/VT3T38KBU

22

Cuna TspKeCcTH M 3aKOH
BCEMHUPHOTO TATOTCHUSI.
Y ckopeHnne cBOOOTHOTO
naJicHus

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koHpepeHus

" JIBMKEHUE TEJT BOKPYT
rPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema).
lanaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Penrtenne 3agau mo teme "Cuia
TSHKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GVEYAT

25

IlepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MatepuanibHOIN
TOYKH. AOCOIIOTHO TBEPAOE
Tesio. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEINIEHHON OCBIO
BpaieHus. MOMEHT CUIIBL.
LlenTp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCcue MarepranbHOIN
TOYKH. AOGCOTIOTHO TBEPIOL
tesio. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpaileHus. MOMEHT CHUJIBbI.
LenTp TsKECTH

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemmenue 3agad mo reMme
"MowmeHT cuibl. LlenTp
TsDKeCTH"

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

29

[ToaroToBKa K KOHTPOJIBHOM
pabore 1o Teme
"MexaHHUYECKOE IBMKECHHE.
Bzaumoneticteue ten"

https://m.edsoo.ru/8D7SUVXS5J

30

KonTponbHast pabota o Teme
"MexaHn4YeCcKO€e IBUKEHUE.
Bs3anmonetictBue Ten"

https://m.edsoo.ru/J1BOUI2YG

31

Nmnynec Tena. UMmynsc Cuisl.
3aKOH COXpaHEHUs UMITYJIbCA.
VYnopyroe u Heynpyroe
B3auUMOJIECICTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenne 3amad mo reme "3akoH
COXpaHEeHMsI UMITyJbca"

https://m.edsoo.ru/LQO6EH&8F9

33

Ypok-koHpepeHus
"PeakTUBHOE OBUXECHUE B
IIPUPOJIE U TEXHUKE"

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

34

Mexannueckas paboTa u
MOITHOCTb

https://m.edsoo0.ru/FCOHVOYXP

35

PaGoTa cuitbl TSKECTH, CHITBI
YIOPYTOCTH M CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI

36

Jlaboparopnas pabota
«Ormpenenenne paboTsl CHIIBI
TPEHHS IPU paBHOMEPHOM
JIBIDKCHUH TeJla 110
TOPU30HTAILHON MTOBEPXHOCTH

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



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruM U padboTHI.
ITorennmanpHas HEPTrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprusi.
Teopema 0 KUHETUYECKOM
SHEPrUuu

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUHU B
MeXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHnas pabota
«M3y4yeHne 3aK0Ha COXpaHCHHS
SHEPTUI

https://m.edsoo0.ru/0TVKEKIXB

41

KonebarenpHoe ABMxXeHuE U
€ro XapaKTePUCTUKU

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

42

3aTyxatromue KojieoaHusl.
BoinyxneHHbie KoneOaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

Marematnueckuii u
MPY>KUHHBIA MasiTHUKHA

https://m.edsoo.ru/O71PZDM11

44

Ypok-ucciaenoBaHue
«3aBUCUMOCTH Mepuoa
KOJIEOAHMI OT KECTKOCTH
MIPY>KUHBI U MacChl rpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpatienue sHepruu nNpu
MEXaHNYECKUX KOJEeOaHHsIX

https://m.edsoo.ru/RPN7BU655

46

Jlaboparopnas pabota
«OrmpeienieHne YacToThl U
neproa KojaeoaHui
NPY)KUHHOTO MasTHHKa)

https://m.edsoo.ru/FVIY2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnas pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoza koinebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

https:/m.edsoo.ru/6YGEHWS8DT

48

Mexanunueckne BOJIHBI.

CBoliCTBa MEXaHUYECKHUX BOJIH.

HpOI[OJ'ILHBIe U NIOIICPCUYHBIC
BOJIHBI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypoxk-koHpepeHmst
"MexaHn4YeCKHE BOIHEI B
TBEpAOM Teie. CelicMuyeckue
BOJIHEI"

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

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccienoBanue
"HaOroieHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTHYECKHUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHIHs
"VapTpa3Byk U HH(GPa3BYK B
IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBLHOM
paboTte mo Teme "3aKOHbI
coxpaHeHus. MexaHn4yeckue
KoJIeOaHUS 1 BOJIHBI"

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



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonTponbHas pabota no teme
"3aKOHBI COXPAHEHUS.
Mexanuueckue KojeOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DJIEKTPOMAarHUuTHOE MOJIE.
BHGKTPOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-koudepennus "[lkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanue
AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBSI3U"

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

59

VYpoxk-uccnenopanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIBI0 MOOMIIBHOTO
Tenedona”

https://m.edsoo.ru/SHN7BSEB4

60

Penrenue 3agay Ha
oTpeieNIeHNe YaCTOTHI U IITUHBI
AIEKTPOMATHUTHOUN BOJIHBI

https://m.eds00.ru/WIGCO6QSN

61

DJIeKTpOMarHuTHas npupoaa
cBeta. CKOpOCTh CBETA.
BonHoBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

WcTounuknm cBera.
[IpssmonunenHoe
pacrpocTpaHEHUE CBETA.
3atmenust CosHiia v JIyHbl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aK0OH OTpaXEHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
MPUMEHEHHE 3aKOHA OTPaKCHUS
cBETa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3akoH
IIPEIOMJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEeHHEE OTpaKeHUE
ceera. Mcnonp3oBaHue MOIHOrO
BHYTPEHHETO OTPa)KCHHUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopnas pabota
"HNccaemoBaHue 3aBUCUMOCTH
yTJI1a MPEIOMIIEHUS CBETOBOTO
Jyda OT yIJia MmaJIcHus Ha
rpaHuiie "Bo3ayX-cTekio""

https://m.edsoo0.ru/R80OIT10S

67

Ypok-koH]pepeHIHs

"M cnonb30BaHUE MTOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBA3L"

https://m.edsoo.ru/0L9F63ZRU

68

JIumselr. OnrTnyeckas cuia
JINH3BI

https://m.edso0.1u/ZV702L97F

69

[Toctpoenue nzobpaxxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopatopHas pabota
"Onpenenenue GpoKycHOTO
PacCTOSIHUS U ONTHYECKOU
CHUJIBI COOMpArOIeH JIMH3HI"

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



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpok-koHpepeHus
"OnTH4ecKue JUH30BLIC
npudopsr”

https://m.edsoo.ru/KKVRKOP3D

72

['ma3 kak ontuyeckas CUCTEMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepentus "JledexTo
3penus. Kak coxpanurs 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue 6enoro cseta B
cnexktp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaJbHbIX
uBeToB. Jlucnepcus cera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTopHas padora "OnbIThl
0 Pa3JI0KEHHUIO OEsIoro CBeTa B
CIEKTpP U BOCTIPHSTHUIO IIBETA
IPEIMETOB TPH UX
HaOJIIOICHNH Yepe3 IBETOBhIC
bunbTpH"

https://m.edsoo.ru/ESISL6TCH

76

VYpoxk-npaktukym "BosHOBBIE
CBOMCTBA CBETA: AUCTIEPCHSI,
uHTepdepeHys u audpaxaus”

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHeTapHasi MOJIeIb aTOMa

https://m.edsoo.ru/P922QVFIV

78

[Toctynatel bopa. Moaens
aroma bopa

https://m.edsoo.ru/OBJPHE0G2

79

Hcenyckanue u norioueHue
cBeTa aTOMOM. KBaHTBHI.
JIuneityaThie CIEKTPbI

https://m.edsoo.ru/M9LRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
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80 "HaOmroenue crieKkTpoB https://m.edsoo.ru/7NCLNW296
UCIyCKaHUs"

81 PannoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM

82 CTpoetHe aTOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
Hyxiionnas Mmoznens

83 PamoakTHBHbIE MPEBPAICHIL. https://m.edsoo.ru/RA796 TPSP
N3oTomnsl
Penrenue 3agad mmo treMe:

84 "PamnoakTHBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpauieHus "

85 Ilepuon nomypacnazna https://m.edsoo.ru/WZDJCOES87
Ypoxk-koHpepeHmst

86 "PagunoakTUBHBIE U3TYYEHHS B https://m.edsoo.ru/X1J4002C4
IpUpoJie, MEAULIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI

87 COXpaHEHHUs 3apsAI0BOTO U https://m.edsoo.ru/YOQ2XMKOO0
MacCOBOTO YHCEI
DHeprus CBsI3U aTOMHBIX SIEP.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchbl U SHEPTUHU
Pemenue 3amau mo reme

89 " " https://m.edsoo.ru/0D4KHLQ4T

S nepHbie peakuuun

Peakuuu cunrtesa u neneHus

90 snep. ICToOuHUKY 3Hepruun https://m.edsoo.ru/RMBFQBND7
ConHua u 3B€311

91 Ypok-Kongepenuna "Aaepras https://m.eds00.rt/QTNWEW900Q

sHepreTuka. JlencTeus
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paZMOaKTUBHBIX U3TyYE€HUHN Ha
JKUBBIE OpraHU3MbI"

92

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DJEeKTPOMArHUTHOE MOJIE.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanToBEI€ siBneHUA"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbHas pabota mo Teme
"DJEeKTPOMArHUTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBIL.
KsanrtoBbie siBeHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTopenue, o6odIICHKE.
JlaGopaTopHbie pabOTHI MO
Kypcy "B3aumoneiictsue ten"

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

95

[ToBTOpenue, 00001IIEHNE.
Pewenne pacyeTHbIX 1
KaueCTBEHHBIX 3a/a4 110 TEME
"TenoBsie npouecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpenue, 00001IIEHNE.
Pemenne pacueTHbIX 1
KayeCTBCHHBIX 3324 110 TEME
"KIIJI TerioBsIX aBUrarenci"

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o0001IIEHNE.
Pemenne pacueTHbIX u
KaueCTBEHHBIX 3a/a4 110 TEME
"KIIJ] asekTpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHME, 0O60OIIICHNE.
JlaGopaTopnbie pabOTHI MO
Kypcy "CBeToBble sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX
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[ToBTOpEeHme, 0600IIEHNE.
PaGora ¢ TekcTamMu 1o TeMe
"3aKOHBI COXPAHEHHUS B
MexaHuke"

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

100

[ToBTOpEeHME, 0600IIEHNE.
Pabora ¢ TekcTaMu 10 TEME
"Konebanus u BOJTHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6o0IIeHNE.
Pabora c Tekcramu mmo Teme
"CBeroBble sBIEHUA"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, o6odIICHHE.
PaGora ¢ TexcTtamu 1o Teme
"KBaHToBas u sinepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME
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IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPSAEMOr0
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
0o0pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHA

1.2

pas3iindaTb ABJICHUA II0 OIMMCAHHIO MX XAapaKTCPHBIX CBOICTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3NYECKUX SBICHHNA B
OKpY’aroIleM MHUpE, B TOM uncie GU3NYECKUe SABJICHUS B IPUPOJIE,
IPY 3TOM TEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYI0, BEIICTIATD

CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) GUBNIECKUX SBICHUN

1.4

ONHUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTIONB3Yysl (DU3UYECKHE BETUYMHBI, TNPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH MCIOJIB3YEMBIX BEJIMYMH, HX
o0O3HaueHUss M €AMHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOLIME JaHHYI (HU3HMUECKYI0 BEIUYMHY C
JIPYTUMH BEIMYMHAMHU, CTPOUTDH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U TPOIECCHI,
WCIIOJIb3ysl M3YUYCHHBIE 3aKOHBI, MPHU ITOM JaBaTh CIOBECHYIO
GOpMYyIIMPOBKY 3aKOHa H 3alHChIBATH €Tr0 MaTeMaTUYECKOe

BBIPAKCHUE

1.6

OOBSACHATH (PU3UUECKHUE SABICHUS, MMPOIIECCHl U CBOWCTBA TEll, B TOM
Yyluclie W B KOHTEKCTE CHUTyallMil MpPaKTHKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MNPUYMHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHue W3 | — 2 JOrWYecKWX ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOICTBa (PU3MUECKUX SIBIECHUH, (QU3MUECKHX 3aKOHA

HJIW 3aKOHOMCPHOCTHU




1.7

peuath pacuy€THbIe 3a0a4u B 1 — 2 AEMCTBUSI, HCIIOJIb3YS 3aKOHBI U
dbopMynbl, CBsA3BIBAIONIME (PU3MUECKUE BEIWYMHBI: HAa OCHOBE
aHajau3a yCJIOBHMS  3a/ladyd  3alUChIBATh  KpaTKOE  YCIIOBHE,
MOJICTABIIATh (DU3MYECKUE BEIMYMHBI B (OPMYIBI M TPOBOJIUTH
pacu€Thl, HAXOJWUTh CIPABOYHBIC JAaHHBIE, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLUEHHMBATh PEAJUCTUYHOCTHh  IOJYYEHHOMN

buznuecKoil BETUIMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIN
Gu3NYECKUX METOAOB, B ONHCAHMU HCCIIEJOBAaHUS BBIICIAThH
npoBepsieMoe  MpelnoyiokeHue  (TUmoresy),  paznuyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yJbTaT, HAXOAUTh OIIUOKU B

XO0J¢€ oI1ibITa, ACJIATh BBIBOJALI 11O €T'0 pE3yJIbTaTaM

1.9

MPOBOJIMTH OTBITHI IO HAOIIOACHHUIO (PU3UYECKHUX SBICHUN WU
du3nyecKkux  CBOWMCTB  Tell:  (OPMYJIHPOBATH  IMPOBEPSEMBIC
MPEIIIOJIOKCHHSI, COOUPATh YCTAHOBKY W3  MPEAJIOKCHHOTO

000pyTOBaHMUs, 3aIMCHIBATD X0/ OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBINOJIHATh NPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
UQPPOBBIX MPHOOPOB, 3aMUCHIBATH MOKa3aHHUs MPUOOPOB C YUETOM

3a/IaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU N

NPOBOJUTh HCCIIEJIOBAHUE 3aBUCUMOCTH OAHOH  (u3HuecKoi
BEJIMYMHBI OT JPYroil C HCIONb30BaHUEM IPSAMBIX H3MEPEHUil,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIIEAOBaHMs, COOMpaTh
YCTAaHOBKY U BBINOJIHATh W3MEPEHHUs, CJeNys MpeIIoKEHHOMY
wiany, (UKCHpPOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(Gu3NYeCKUX BEJIMYMH B BHUJIE MPEAJIOKEHHBIX TaOIMIl U IrpadUKoB,

ACJIaTb BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTH KOCBEHHBIE HM3MEPEHHS (PU3UUECKUX BEIUYMH, CIEIYs
IPEMIOKEHHOW WHCTPYKLMM: IIPU  BBIIOJIHEHUU U3MEPECHUM
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUCHUE

HCKOMOM BEIIMYMHBI

1.13

coOMomaTh TpaBWJIa TEXHUKA Oe€30macHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh TPUHIMUIBI JTEUCTBHS MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTE€pPU30BaTh MPUHIUIIBI JEUCTBUS HN3YUYEHHBIX

npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 MX OINHUCAHUSA,




UCIIONB3YSl 3HAHMSA O CBOMCTBaX (PU3MYECKUX SBIEHUH U

HE0OXOAMMBbIE PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH MpPHUMEPHl (HAXOAWTH HMH(POPMALMIO O TNpUMeEpax)
NPaKTUYECKOrO  HCIOJIb30BAaHUS  (PU3MYECKUX  3HAHUH B
MOBCEHEBHON KHM3HM i oOecrieyeHust Oe30MacHOCTH MpU
oOpameHnn ¢ mnpuOopaMH U TEXHHYECKUMH yCTPOHCTBAMH,
COXpaHEHHsI 370pOBbS M COOJIIOJCHHS HOPM 3KOJOTHYECKOrO

MOBEJICHUS B OKPYXKAIOIIeH cpene

1.16

OCYUIECTBIISATH OTOOP UCTOYHUKOB MH(POpMauu B cetu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUNA U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB
BBIICJISITE MH(POPMAIINIO, KOTOpast SIBISETCS MPOTUBOPEYUBON HIIH

MOET OBITh HEJIOCTOBEPHOI

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH yueOHBIX 3a7aHuN
HAYYHONIOMYJISIPHYIO ~ JIUTEpaTypy  (DU3NYECKOrO  COIepKaHMUs,
CIIPaBOYHBIC MaTEpHUANIbl, pecypcbl ceTh VHTepHEeT, BllageTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, npeodpa3oBaHus

UH(POPMALIUU U3 OJHOMN 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

c037aBaTh COOCTBEHHbBIE KPAaTKHUE MMCbMEHHBIE U YCTHBIE COOOLICHUS
HA OCHOBE 2 — 3 WCTOYHHMKOB HHpOpMAIUH (UIHYECKOTO
coJiep>KaHUs, B TOM YHCJIe MyOJINYHO JeNaTh KpaTKUe COOOIIEHUS O
pe3ynbTatax MPOEKTOB WM Y4YEOHBIX HCCIIEJOBaHHM, MPHU 3TOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHbI MOHATHWHBIA ammapar Kypca

(GU3UKH, CONMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAILIUCH

1.19

IpU  BBINIOJHEHUM  Y4YEOHBIX TMPOCKTOB W  HCCICIOBAaHUUN
pacupenensaTh OOS3aHHOCTH B TpPyHme B COOTBETCTBUU C
MMOCTaBJICHHBIMHM 3aJadyaMi, CJCAUTh 3a BBIIOJHCHUEM ILIaHa
IEHCTBUN, aJeKBaTHO OLEHMBAaTL COOCTBEHHBIM BKJIAad B
JIeSITeILHOCTD TPYIIIBI, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aHMOHeﬁCTBHe, YUUTBIBAsI MHCHUC OKPYIKAKOIINX

8 KUIACC




Kox
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOECHNS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHA

1.2

pas3iinyaTb ABJICHUA IO OIMMMCAHHUIO MX XapPaKTCPHBIX CBOWCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHE

1.3

pacno3HaBaTh MPOSIBIICHHE HM3YyUYEHHBIX (QHU3NYECKUX SIBICHUI B
OKpY’arolleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IIPUPOJIE,
IIPY ATOM TIEPEBOIUTH MPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BEIICTISATD

CyIIIeCTBEHHBIC CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUN

1.4

OIMUCBIBATHL H3YYCHHBLIC CBOIMCTBA TE€I H (I)I/IBI/I‘-IGCKI/IG SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘leCKI/Ie BCJIMYHHBI, IIPpU OIMMCAHUU TIPABUIIBHO

TPAKTOBATH (I)I/ISI/ILICCKI/II\/’I CMBICJI HCIIOJIb3YCMBIX BCJIIMYMH,

o003HaYeHUs W eIUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
dbopMyIibl, CBS3bIBAIOUIME JaHHYI (U3UYECKYI0 BEJIUYHUHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TPOIECCHI,
WCIIOJIb3ySl M3YUYCHHBIE 3aKOHBI, TPU ITOM JaBaTh CIOBECHYIO
(GOpMYyIIMPOBKY 3aKOHa H 3alHChIBATH €r0 MaTeMaTHUYECKOe

BBIPAJKCHUE

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YKCJIE U B
KOHTEKCT€ CUTyalud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUUMHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3
1 — 2 norudeckux maroB ¢ NOMoOIb0 | — 2 M3y4eHHBIX CBOWCTBA

(1)H3HLIGCKI/IX HBHeHHﬁ, (bHSH‘leCKI/IX 3daKOHAa UJIKM 3aKOHOMCPHOCTH

1.7

peuath pacuy€THbIC 3a0a4u B 2 — 3 JACHCTBUSI, HCIOJIb3YS 3aKOHbBI U
dbopMymbl, CBsA3BIBAIONIME (PU3MUECKHE BEITWYMHBI: HAa OCHOBE
aHajlin3a yCJIOBHA 3aja4M 3allMChIBATH KPATKOC YCJIIOBHE, BBLIABIIATH
HEAOCTATOK JAaHHBLIX JIA PCIICHUA 3a/aydu, BI)I6I/IpaTI> 3aKOHbI U
dopmybl, HEOOXOIUMBIE JUIS €€ pelIeHHUs, TPOBOIUTH PACUETHI U
CpaBHUBATL IIOJIYYCHHOC 3HAUCHUC (1)I/I3I/I‘-I€CKOf/'I BCJIIMYNHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacnno3HaBaTb HpO6JIeMbI, KOTOPBIC MOXHO PCIIWTH IMMPU IMOMOINH

(I)I/I3I/I‘leCKI/IX MCTOHNOB, HUCHOJIB3Yyd OIHUCAHUC HCCICOOBAHUA,




BBIACIIATH IMIPOBEPACMOC MPEAIIOJIOKEHNE, OUCHNBATD ITPABUJIBHOCTDH

MnopsaKa nmpoBCACHHA UCCIICIOBAHUA, ACIATE BIBOAbI

1.9

MPOBOJIMTH OTBITHI MO HAOMIOACHHUIO (PU3MYECKHUX SIBICHUN WU
¢u3nYecKux  CBOWCTB  Tell:  (OPMYJIHUPOBATH  MPOBEPSiEMBbIC
NPEIIOJIOKECHNS, COOUPATh YCTAHOBKY W3  MPEAJIOKEHHOTO

000py10BaHMUs, ONTUCHIBATH XOJ] OIBITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBIMOJHATh MPSIMbIE M3MEPEHUS C HCIOJIB30BAHUEM AaHAJOTOBBIX
npuOOpoB W  JATYMKOB (U3UYECKUX BEJIMYMH, CPABHHUBATH
pe3yabTaThl M3MEpPEHWH ¢ y4€ToM 3aJaHHOM  aOCONMIOTHOM

MOTpCIIHOCTH

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (U3HMYECKOU
BCIIMYHUHBI OT I[p}IFOI\/'I C MHCIIOJIB30BAHUEM prIMBIX I/ISMepeHHﬁi
TUTAHUPOBATh WCCJICJIOBAHKME, COOUpPATh YCTAHOBKY U BBITIONHSTH
U3MEpEHUs, CJenys MpeJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pe3yNbTaThl OMYYEHHOW 3aBUCUMOCTH B BHJIC TaOJIUI[ U TPapuKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMPOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH:
IJIaHUPOBATH HU3MEPCHU, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAys Hp@l[J'IO)KCHHOﬁ HHCTPYKIOHWH, W BbIYHUCIIATH

3HA4YCHUC BCIIMYNHBI

1.13

coOonaTh TpaBWiIa TEXHUKA O€30macHOCTH TpH  pabore ¢

71ab0paToOpHBIM 000pYy1I0BAaHUEM

1.14

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HM3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA UX ONMCAHUS, UCIIONIb3Ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHUA M HEOOXOIMMBIE

(I)I/I3I/I‘-IGCKI/I€ 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTh MPOCTHIC TCXHUUCCKHUC YCTpOﬁCTBa " U3MCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM 1 CXEMAaTUYHbIM PUCYHKaM, COCTABJIATH CXEMBbI
QJICKTPHUUYCCKUX ueneﬁ C IOCJICOOBATCIbHbBIM M IIapalJICIbHBIM
COCAMHCHUEM DOJICMCHTOB, pasjn4dasd YCIOBHBIC 0003HaYEHUS

OJIEMCHTOB JJICKTPUUCCKHUX uenefl

1.16

NPUBOJUTH TPUMEPH (HAXOAUTh HMHPOPMALMIO O MPUMEPAX)
MMPAKTUYCCKOI' 0o HCIIOJIB30BaHUA (1)H31/I‘ICCKI/IX 3HAHUH B
MOBCETHEBHON KM3HH JJIsi  oOecrieyeHust Oe30MacHOCTH MpHU

oOpamieHun ¢ TnpubopaMu M TEXHHUYECKUMHU yCTPOMCTBAMH,




COXpaHCHUA 3A0POBbI U CO6J'HOJI€HI/I$I HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPY’KAIOLIEN cpeie

1.17

OCYIICCTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPIKAHUS B
cetu MHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUM U IIyTEM CPaBHEHMS
JIOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIJCIATH MH(POPMALNIO, KOTOpas

SIBIISICTCSI IPOTUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCIIONIb30BaTh MpPHU BBHINOJIHEHUHM YYEOHBIX 3aJaHUi Hay4YHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COAEPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTd HHTepHeT; BianeTh NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OHON

3HAaKOBOM CUCTEMBI B IPYTYIO

1.19

co3JaBaTb COOCTBEHHbIE IHUCbMEHHBbIE U  KpPaTKUE YCTHBIE
coobmieHus, 00o0mas WHOOPMALUIO W3 HECKOJBKUX HCTOYHHKOB
($U3NIECKOTO ComepKaHusl, B TOM YHCIE MyOJNYHO MPEICTaBIATH
pe3ynbTaThl IPOEKTHOM MIIM UCCIIE0BATEIbCKOM JEATENBHOCTH, IIPU
TOM TPaMOTHO MWCIIOJb30BAaTh W3YyYCHHBIM IOHATUHHBIM amnmapar

Kypca (1)I/I3I/IKI/I, CONPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHeﬁ

1.20

MIPU BBITIOJIHEHUHU yUEOHBIX IPOEKTOB U UCCIENOBAHUHN (DHU3HUECKUX
MIPOLIECCOB pacHpeAeisiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBIIEHHBIMU 3aJlayaMM, CIEAWTH 3a BBINOJHEHHWEM ILJIaHa
JNEUCTBUA M  KOPPEKTHUPOBaTh €ro, aJeKBaTHO OILICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYIIIbl, BBICTPAUBATh
KOMMYHHUKATHBHOC BSaHMOI[eﬁCTBﬂe, IIPOABJIAA T'OTOBHOCTB

paspemiatb KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3indaTts SABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHUE

1.3

pacrio3HaBaTb IPOSABICHUC H3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUN B

OKpY’aroIleM MHUpE, B TOM uucie Gu3nYecKue SBJICHUS B IPUPO/IE,




IIPU 3TOM MEPEBOAUTH MIPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIIEIATh

CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3HMUECKUX SBICHUN

1.4

OIMMCBIBATH H3YYCHHBLIC CBOIMCTBA TE€I H (1)I/ISI/II-IGCKI/IC SABJICHUA,
HCIIOJIb3YA q)HSquCKI/Ie BCJIMYMHBI, IIPU OIMKUMCAHUW IIPABUIIBHO
TPAKTOBATh (1)I/I3I/I‘-ICCKI/II\/JI CMBICJI HCTIO0JIb3YCMBIX BCINYHH,
0003HAaUCHUS U CANHUILIBI (1)I/I3I/I‘-I€CKI/IX BCJINYHMH, HaXO0JUTb
(I)OpMy.TIBI, CBA3BIBAIOIIUC JTaHHYIO (I)I/I3I/ILICCKYIO BCJINMYHNHY C
APYTruMHU BCIIMYUHAMU, CTPOUTDH Fpa(bHKH HN3YYCHHBIX 3aBUCUMOCTEH

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUeCKHe SBICHUS U MPOIECCHI,
UCIIONb3ysl M3YYECHHBIE 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa M 3alHChIBaTh €r0 MaTeMaTUYeCKoe

BBIPAKCHHE

1.6

O00BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCT€ CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE W3
2 — 3 JOrMYecKUX IIaroB ¢ MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOWMCTBA

(1)I/I3I/IIICCKI/IX HBHeHHﬁ, (1)I/I3I/I‘leCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pewmaTh pacuéTHbIE 33Jauyd (OmMparoliuecss Ha cucrtemy u3 2 — 3
YPaBHEHMI), HCIONb3Ysl 3aKOHbI U (OPMYJBI, CBS3BIBAIOLIME
¢u3nyeckue BEIMYMHBL: HAa OCHOBE aHalu3a YCJIOBUS 3aJadu
3allUCBhIBaTh KPATKOE YCJIOBHE, BBIABISATH HENOCTAIOLINE WIN
U30BITOYHbIE JaHHBIE, BBIOUPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMbIE
JUISL pelIeHMs], IPOBOAUTh Pacu€Thl U OLIEHMBATh PEAIUCTUYHOCTH

MOJyYEHHOT0 3Ha4eHUs (PU3NUECKON BEJIUUMHbI

1.8

pacrosHaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO pEIINTHh IMPH TTOMOIIA
(bHU3MYEeCKUX METOOB, UCIIOB3YS OIMCAHUE UCCIIEJOBAHNUS, BBIICTATh
IPOBEPSIEMOE NPEATIONOKEHNE, OLIEHUBATH IPABUIBHOCTH IOpSAAKA
NPOBEJICHMS HCCIENOBAHUA, [JEJIaTh BBIBOJBI, HMHTEPIPETHPOBATH

PE3yJIbTaThl Ha6J'IIOI[eHI/II‘/‘I U OIIBITOB

1.9

IPOBOJUTH OIBITHl 1O HAOTIONEHHIO (HU3MYECKHX SIBICHUH WIN
(HU3MYECKUX CBOIMCTB TEN: CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 000pYyI0BaHMsI, OMUCHIBATH X0 OIbITa U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOJIBI




1.10

IPOBOJAUTH MPU HEOOXOIWMOCTH CEpUI0 TMPSMBIX HM3MEPEHUH,
ompenieNisisi CpelHee 3HAYCHUE H3MEpsieMoi BeauuuHbI ((POKyCcHOE
paccTosiHie COOMparoIIel JMH3bI), 00OCHOBBIBaTH BHIOOP criocoda

U3MepeHus (M3MEPUTETHHOTO TTPHOOpa)

NPOBOJUTH HCCIIEI0BAaHHE 3aBUCHUMOCTEH (DPU3MUYECKUX BEIUYMH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN: IIJITAHUPOBATh UCCIIEA0BAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUjAE TaOIMLIU

I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJAUTH  KOCBEHHBbIE HM3MEpeHHs  (U3MYECKHX  BEJIUYHUH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaThb  HKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJHATH HU3MEPEHHs, CHEAys MPeIoKEHHON
WHCTPYKIIUHU, BBIYUCISATH 3HAUYEHHWE BEJIWYUHBI U aHAJIU3UPOBATH
MOJYYECHHBIE PE3YJbTaThl C YYETOM 3aJaHHOW NOTPEIIHOCTH

U3MEPEHUIN

1.13

coOmoaTh MpaBWia TEXHUKM O€30MacHOCTH Tmpu paboTte ¢

1a00paTOPHBIM 000pPYI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC IMPU3HAKH N3YUYCHHBIX CI)I/ISI/I‘IGCKI/IX MOJIEIeH:
MaT€puajibHas TOYKa, a0COJIFOTHO TBépI[OC TEIO0, TOYCYHBIN
HCTOYHHK CBCTA, JIy4, TOHKAaA JIMH3a, IIJIAaHCTApHAd MOJCJIb aToOMa,

HYKJIOHHasgd MOACJIb aTOMHOI'O sapa

1.15

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS U3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa UX ONMCAHUS, UCIOJIb3Ys
3HaHUS O CBOWCTBaX (PHU3MUECKUX SBICHHA M HEOOXOIMMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMBl U CXCMaTUYHBICE PUCYHKH W3YyYECHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB MPU PELICHUH Y4eOHO-MPAKTUYECKUX
3ajJ1a4, ONTUYECKHE CXEMBbI JJIsl IOCTPOSHMS U300pakeHUH B IIIOCKOM

3epKajie u cobuparoleit TuH3e

1.17

NPUBOJNTh TMPUMEPHl (HaXoauTh WHGOPMAIMIO O TMpUMEpax)
MMPAKTUYCCKOI' 0 HUCITIOJIB30BAHUA (1)I/I3I/I‘—ICCKI/IX 3HaHUU B
MOBCETHEBHONW KW3HM [JIs1  oOecrieueHusi O€30MacHOCTH TIpH

oOpamieHun ¢ mnpubopaMu W TEXHHUYECKUMHU yCTPOWCTBAMH,




COXpaHCHUA 3A0POBbI U CO6HHlHeHHﬂ HOPM 3KOJIOTHYECKOIO

MOBEJICHUS B OKPY’KAIOLIEN cpeie

1.18

OCYIICCTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COACPIKAHUS B
cetn MHTEpHET, CAaMOCTOATENBHO (HOPMYIUPYs TOUCKOBBIN 3ampoc,
HaXOAUTb IIyTH OIpPEAENEHUs JIOCTOBEPHOCTH  IOJYYEHHOMN
UH(POPMALIMM Ha OCHOBE MMEIOIIUXCS 3HAHMNA M JOMOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh MpPH BBHINOJIHEHUUM YYEOHBIX 3aJaHUi Hay4YHO-
HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEp KaHUS, CIPaBOUYHBIE
MaTepuaibl, pecypchl ceTd HHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE WH(pOpMAIMM U3 HECKOIBKUX HCTOYHUKOB (PUIUYECKOTO
coJiep KaHus, MyOJIMYHO MPEICTABIATh PE3YJIbTAThl IPOSKTHON TN
UCCJICIOBATENILCKONH  JIEATENBHOCTH, TPH  3TOM  T'PaMOTHO
UCTIONB30BaTh HW3YYCHHBIH TMOHATHHHBINA ammapaT HU3y4aeMOoro
pa3znena (GU3MKKA U COMPOBOXKIIATH BBICTYIJICHHE MPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

IIPU BBITIOJIHEHUHU YUEOHBIX MPOEKTOB U UCCIEIOBAaHUMN (PHU3HMUECKUX
MPOLIECCOB pacHpeAesiAiTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJIEJAUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA M  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKJIQJ] B JESATEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, TMPOSABISSA  T'OTOBHOCTH

paspeniatb KOHQIHKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pasjaena

Kon
JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIETO MUPA

1.1

®uszuka — Hayka O Ipupone. SBIeHUS NTPUPOIBI.
@usznuecKue SBICHMS: MEXaHWYECKHE, TEIUIOBBIC,

QJICKTPHUYCCKUC, MAlrHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

du3znuecknue BeIIMYHHBI. I/I3MepeHHe (bI/I3I/I"IeCKI/IX
BCJIIMYHH. duznueckue HpI/I60pBI. HOFpeH_IHOCTL

n3MepeHui. MexayHapoHasi CUCTEMA €IMHUI]

1.3

1.4

ECTeCTBeHHOHayLIHHﬁ METO/J IMO3HAHUA: Ha6JHO,Z[eHI/Ie,
IIOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUXKCHUC TUIIOTE3,
OKCIICPUMEHT II0 IIPOBEPKE THUIIOTE3, 00BICHEHHE

HaOJFOIAEMOTO SIBJICHMUS

Onwucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIEH

1.5

[IpakTudeckue pabOTHI:
H3mepenue paccTossHUMN.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeNA.
OnpeneneHne pa3MepoB MaJIbIX TEJ.
N3mepenue TeMIepaTypbl pu TTOMOIIIHN

KHUIAKOCTHOI'O TCPMOMETpA U JaTUUKA TCMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEHHM O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMBI MW MOJICKYJIbI, HX
PasMEpshI. OHBITBI, AOKAa3bIBAOIHUE JUCKPETHOC CTPOCHUC

B€IICCTBA

2.2

JBwxenue wyactuil BemectBa. CBsA3b CKOPOCTH
JNBIWKEHUS YacTull ¢ Temmeparypoild. bpoyHoBckoe

JBIDKEHUE, TUPPy3us

23

BzauMopelicTBie 4acTHUIl BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBAHUC




AFpeFaTHI)Ie COCTOsIHMA BCHICCTBA: CTPOCHUC I'a30B,

KuakocTed U TBEPABIX  (KPUCTAJUIMUECKUX)  Tell.

2.4 B3anMocBsA3b MeEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI

[IpakTuueckue pabOTHI:
Ounenka pAuameTrpa aroMa METOAOM psAI0B  (C
ucrosb3oBanueM pororpaduii).

2.6 OnbITEl MO HAOJIIOJCHHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OneiTel 1O OOHapyXeHWIO  JIEHCTBUS  CHJI

MOJIEKYJIAPHOTO TPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

11 Mexanuueckoe JIBIKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUJKCHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IPU HEPABHOMEPHOM
. JBUKCHUH. Pacd€r ImyT 1 BpeMEeHM JBUKCHUS
SlBnenune mHepuMu. 3aKOH MHEpLUUHU. B3anmoneicTere
33 TeJ KaK NPUYMHA U3MECHEHHSI CKOPOCTH JIBUKCHMS TEIL.
Macca kak Mepa UHEPTHOCTH Teja
34 [InotHocts  BemectBa. CBA3b  IMJIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHHIIe 00BEMa BEIlecTBa
3.5 Cuna xak xapaKTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOLIBIO TMHAMOMETPA
37 SIBneHue TArOTeHM U cuila TsKeCTH. Cuila TAXKECTH
' Ha JIpyTrux mianetax. Bec tema. HeBecomocTh
> Cuna tpenusi. TpeHue CKOJNbXKEHHUS U TPEHHUE IMOKOS.
' TpeHue B IpuUpoAe U TEXHUKE
1.9 CrnoxeHue cuil, HallpaBJICHHBIX IO OJHOW IPSIMOM.
' PaBHozelicTBYIOIIAs CUII
3.10 [IpakTudeckue pabOTHI:




OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBHKCHHUS
(mapuka B OKHIKOCTH, MOJEIH BIIEKTPHUYECKOTO
aBToMOOmWIs W Tak jganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIBKEHHUS Opycka WIM MIapHKa II0
HAaKJIOHHON mockoctH. OrmpeneneHue IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBHCHUMOCTB pacTsKeHus (redopMmaiin) Npy>KUHbI OT
OPUIOKEHHOW Cuibl. OMBITHI, JE€MOHCTPUPYIOLIHE
3aBUCHMOCTB CHJIBI TPEHHSI CKOJILKEHHUS OT Beca TeJia U

XapaKkTepa CONPUKACAIOMINXCAH HOBGpXHOCTGI’I

3.11

dusnueckue SBICHUS B PUPOJIE: PUMEPHI ABUKEHUS C
Pa3IMYHBIMHU CKOPOCTSAMHM B dKUBOH U HEKUBOU MPUPOJIE,

I[GflCTBI/IC CHUJIbI TPCHHS B IPUPOAC U TCXHHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIHITHUKHI

JIABJIEHME TBEPJIBIX TEJI, J)KUJKOCTE 1 TA30B

4.1

Hasnenune tBEpnoro Tena. CrnocoObl yMEHBIIEHUS H

YBCIIMYCHUSA NAaBJICHUSA

4.2

HaBJ’IeHI/Ie rasa. 3aBHCHUMOCThH JaBJICHUA TIasza oOT

00BEMa, TemrnepaTypbl

4.3

[lepenava naBiaeHust TBEPABIMU TEIIAMH, YKHUIKOCTSIMHU H

raszamu. 3akoH Ilackans. IITHeBMaTHUEeCKME MAIITHHEI

4.4

3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TJIyOUHBI.
I'mapocraTuyeckuii napagokxc. Coobmaromuecs

cocynbl. ['uapaBinnueckue MEXaHU3MbI

4.5

Atmocdepa 3emam U arMocepHOe  JIaBICHHUE.
[IpuunHbl CyIIeCTBOBaHUS BO3AYIIHOM 000JI0YKH
3emun. OmnsIT Toppuyemnn. 3aBUCUMOCTb
aTMOC(EPHOr0 [JaBJIEHUSI OT BBICOTHl HaJ YpPOBHEM

Mopst

4.6

4.7

Msmepenune atmocdeproro napneHus. [Ipubopsr st
H3MepeHust aTMOC(EepHOTro JaBiIeHUS

JlelicTBue KMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teno. BreltankuBaromas (apxumenoBa) Cuia. 3aKOH

Apxumena




4.8

4.9

[InaBanme ten. BoznyxomnnaBanue

[IpakTnueckue padboOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT
00béMa TOTpYXEHHOW B JKUIKOCTH YacTH TeJja.
OrnpeziesieHre BBITAIKUBAIOMICH CHIIBI, JEUCTBYIOIIEH
Ha TeJIo, IOrpyxkEHHOE B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, JEUCTBYIOILEH
Ha TEJO B JKUIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOUIME 3aBUCUMOCTb  BBITAJIKHUBAIOIIEH
CHJIBI, IEUCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00BEMa
NOTPYXEHHON B JKUAKOCTh YAaCTH TeJIA U OT INIOTHOCTH
xuakoctn.  KoHCTpyupoBaHme — apeoMerpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmpeleneHue  e€

Irpy30I0AbEMHOCTH

4.10

®dusznueckue  SABJICHUS B TNPUPOJE:  BIUSHUE
atMoc(epHOTO JaBIIGHHWS HA JKUBOM OpraHm3M,

TUTABaHKE PBIO

4.11

TexHuyeckne ycTpoWCTBa: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJOMPOBOJA, THUAPABIMYECKHI TIpecc,
MaHOMETp, OapoMeTp, BEICOTOMED, MOPIIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT'UA

5.1 Mexanunyeckas pabota

5.2 Mexanuyeckast MOIIIHOCTh

53 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAKIOHHAs

' IJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara

54 [IpumeHeHue npaBuiIa paBHOBECHSI phluara K 00Ky
«3onotoe  mpaBwio»  MmexaHuku. Koadduument

5.5 IIOJIE3HOT'O IEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHHKE

5.6 [ToTennmanpHast SHEPTUH TeJa, TOHATOTO HaJl 3eMIIEH

5.7 Kunernueckas sHeprus

53 [TonHas MexaHwuyeckas dHeprusi. 3aKOH U3MEHEHHS U

COXpPaHCHUMA MEXaHUYECKOMH OHCPIrun




5.9

[IpakTuueckue padboOTHI:

Onpenenenre  pabOTbl  CHUJIBI  TPEHUS  PHU
PaBHOMEPHOM JBWKEHMM Tejla T0 TOPU30HTaJIbHOU
nosepxHoctu. HMccnenoBaHue — ycloBUil  paBHOBECHUS
ppraara. M3mepenme KIIJ[ HaKIOHHOM IUIOCKOCTH.

N3yueHue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTrUuun

5.10

du3znueckue SBICHUA B npupoAec: pb4aru B TCJIC

YCJIOBCKA

5.11

TexHuueckrne yCTpOMCTBA: pblUar, MOABUXHBIA U
HETOJIBHKHBIN OJTOKH, HAKJIOHHAS TIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3iena

Kon
3JIeMEeHTAa

HpOBepHeMbIe 3JIEMEHTHBI COACPKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE ITOJIOKEHHUS MOHeKYHHpHO-KHHeTquCKOﬁ
TCOPUU CTPOCHHUSA BCHICCTBA. Macca u pasMEpPhbI
MOJICKYII. OHBITI)I, MMOATBECPKAAIOIUE  OCHOBHLIC

TIOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUHU

6.2

Mogenu  TBEPAOro, JKUAKOIO M ra3o00pa3HOro
cocTostHMH BemiecTBa. Kpucrammmaeckue u amopdHbie

TCIa

6.3

OOBsicHEHHE CBOMCTB I'a30B, JKUJAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KEHUM MOJIEKYJIIPHOKHUHETHYECKOU

TEOpUHU

6.4

CMaunBaHue u KalmUJIJIIPHBIC ABJICHUA

6.5

TemnnoBoe pacuIMpeHHe U CKaTUe

6.6

Temneparypa. CBsi3b TeMIEpPaTypbl CO CKOPOCTBHIO

TCIIJIOBOT'O ABMIXXCHUS YaCTHI]




6.7

BayTpennsas  sHeprus. CriocoObl  M3MEHEeHus
BHYTPEHHEN HSHEpruu: TeIuloneperadya U COBEpIIECHUE

paboThI

6.8

BI/I,Z[BI TCILIOIICpEaAaqm: TCINIOIIPOBOAHOCTD,

KOHBCKIUA, U3TYUCHUC

6.9

KommuectBso TermnoTel. YAenbpHas  TEIIOEMKOCTH

BCIICCTBA

6.10

TennooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE

TEIUIOBOTO OaiaHca

6.11

IInaBnenue n OTBCPACBAHUC KPUCTATINIMYCCKUX

BEILIECTB. Y AeJIbHas TEIUIoTa IIaBICHUS

6.12

[TapooOpazoBanrie W  KoHmeHcanus. Vcmapenwue.
Kunenue. VYpaenpHas Termora mapooOpa3oBaHUs.
3aBHCUMOCTB TEMIEPATYPhl KHIIEHUS OT aTMOC(HEPHOTO

JaBJICHUA

6.13
6.14

BnaxxHocts BO3ayXa

9H€pFI/I$I TOIIJINBA. YILGJII)HaH TCIJIOTA CTOpAaHUA

6.15

[Mpuamuner  pabotel  TeruioBbix aBurateneid  KITJ
TEILUIOBOTO ABUTaTelNs. TeIlioBble ABUTaTENN U 3aIuTa

OKpY>Kalolleu cpebl

6.16

3aKOH COXpaHEHUS U IpPEeBpallleHHus OHHEPruu B

TCIUIOBBIX MpoHeccax

6.17

[IpakTuueckue paboOTHI:

OmbITel 1O OOHAapY)KCHHWIO  JCHCTBUA  CHII
MOJIEKYJISPHOTO IIPUTSIKEHUSA.

OnpIThI 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnpiTel 10 HAOMIOJEHUIO TEIJIOBOTO PAaCIIUPEHUS
ras3oB, )KUJAKOCTEW U TBEPABIX TEJI.

OmnpeneneHue qaBIeHUs BO3yXa B OaJUIOHE IITIPUIIA.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS

BO3ayXa OT €Io 00BEMa U HarpCBaHUA UJIW OXJIAXKICHUA.




6.18

ITIpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JITTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTypBbl.

Hab6mronenne n3MeHeHs] BHYTPEHHEH dHEpPTUU Tena
B pe3yJibTaTe Terionepenayl 1 paboThl BHEITHUX CHIL

HccnenoBanue SIBJICHUS TEIUIOOOMEHA npu
CMEIIMBAaHUU XOJOJIHON U TOpPsYEH BOJIBI.

Onpenenenre KOIUYECTBA TEIUIOTHI, MOIYYEHHOTO
BOJIOM TpU TEIJIOOOMEHE C HarpeTbiM MeTaUTMYeCKUM
LUAJUHIPOM.

Ornpenenenue yaenbHOM TEMTOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca UCIapeHus.

Ornpenenenrie OTHOCUTENBHON BIIAXKHOCTH BO3AYXa.

Onpez[eneHI/Ie y,I[@J'II:HOfI TCIIOTHI IIJIAaBJICHUS JIbJA.

Ou3nvecKkue SBICHHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATSOKEHHE W KAaMWULIPHBIE SBICHUS B TPHPOJE,
KPHUCTAIIBI B Ipupoe, u3nyderre ComHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHEera.

6.19

TexHuyeckue yCTPOMCTBA: KAalWUIAPBL, IPUMEPHI
HCIIOJIb30BAaHUsI KPUCTAJIOB, JKUIKOCTHBII TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHUA

7.1 DuexTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
BsaumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kynona

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSHKEHHBIX Tell
OT BEJIMYMHBI 3aps1JI0B U PACCTOSIHUS MEXIY TEJIaMH)
DnexTpuueckoe ToJe. Hanpsoxénnoctsb

7.3 anekTpuyeckoro noid. IlpuHnmn — cynepnosunuun

INEKTPUUIECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)




Hocurenn »smekTpuyeckux 3apsIoB. OJIE€MEHTapHBIN

7.4 anexkTpuyeckuit 3apsa. Crpoenne aroma. [IpoBogHuku
U JURJIEKTPUKU
7.5 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa
6 DONeKTpUYecKuid  TOK.  YCJIOBUS  CYLIECTBOBAHMS
. INEKTPUYECKOT0 TOKa. VICTOUHMKHN OCTOSIHHOTO TOKa
HetictBust AIEKTPUUECKOTO TOKa (Tennosoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX M rasax
o Onextpuueckasg uenb. Cuna Toka. JDJIEKTPUUYECKOE
' HaIpsHKEHUe
79 ConpoTuBiieHne MIPOBOJHUKA. VnensHOE
. COINPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1 y4acTka Lenu
[locnenoBarenbHOE W MapaiebHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PabGota W MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenua
13 DNeKTpUUeCKHe 1Eenu U MOTPEOUTENH SICKTPUUECKOM
' sHepruu B 0bITy. KopoTkoe 3ambikaHne
[ToctossHHBIE MarHuTHl. B3anmMoneicTBUE MOCTOSIHHBIX
7.14
MAarHuToOB
715 MarnutHoe mnone. MarHutHOe mojie 3eMIIM U €ro
. 3HAYCHHE JJIS1 KU3HU Ha 3eMIie
716 Oneir Opcrena. MarHuTHOe I0JI€ 3JIEKTPUYECKOTO
' ToKa. [[puMeHeHne 31eKTPOMariuToB B TEXHUKE
JleficTBHe MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM.
17 DneKTpoBUraTelNb IOCTOSHHOT O ToKa. Mcnonb3oBanue
' JJIEKTPOJABUIaTeIel B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIopTe
718 OnbiTel  @apanes. SBieHue  3JIEKTPOMArHUTHOMU

nHaykund. [Ipasuno Jlenna




DIIeKTPOTEHEPATOP. Crioco0mr MOy YEHUS

7.19 JJIEKTPUYECKON  DHEPruu.  ODJEKTPOCTAHIIMM  Ha
BO300OHOBIISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTuueckue paboOTHI:
OnbIThI 1O HAOTIOACHHIO JIEKTPU3ALIMH TEJ HHTyKIIUEH
U IIPU COIIPUKOCHOBEHUU.
HccnenoBanue JEUCTBHUS DJIEKTPUYECKOrO IO HA
MIPOBOJAHUKY U TUIIIEKTPUKHU.
COopka u mpoBepka padOTHl DIICKTPUUECKOU IEMHU
MTOCTOSTHHOTO TOKA.
N3mepenue U peryimpoBaHue CHUITBI TOKA.
N3mepenue u peryiarpoBaHUe HAMPSKESHHS.
HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKA, HUAYIIETO
gepe3 PEe3HuCTOp, OT CONPOTUBJICHHS pE3UCTOpa |
HaIPsDKCHUS HA PEe3UCTOPE.
OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh
ANEKTPUYECKOTO COMPOTHUBICHUSI MPOBOJHUKA OT €ro
720 JUTHHBI, TIONIA/IA MTOTICPEYHOT0 CEUCHHS U MaTepraa.

[IpoBepka mpaBuia CIOXKEHUS HANPSKCHUN TpU
IIOCJICA0BATCIIbPHOM COCINHCHUN ABYX pe3I/ICTOpOB.
[IpoBepka npaBuiia AJisi CUIIBI TOKA MPU NapajiIeIbHOM
coeMHEHUU pe3ucTopoB. OmnpeneneHue pabOTHI
AJIEKTPUYECKOTO TOKA, MIYIIETO dYepe3 PE3UCTop.
OrmpeneneHre  MOITHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIACISACMOM Ha pe3ucTope. Uccnenopanne
3aBUCHMOCTH CHJIBI TOKQ, UYIIETO Yepe3 JTaMIIOUKY, OT
HanpspkeHusa Ha Heil. Onpenenenue KIIJI narpesarens.
I/ICCJIGIIOBaHI/Ie MAardimuTHOT O B33HMOIL€§ICTBH$I
IIOCTOAHHBIX MArHUTOB. I/I3yquHe MAarHmuTHOI'O I10JIA
MOCTOSIHHBIX MArHUTOB IPH HX OOBCIUHCHHH U
paznenenuu. MccnenoBanue qeCTBUA SJIEKTPUIECKOTO
TOKa Ha MAarHuTHYIO CTpEIIKY. OnbIThI,

JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTD CHUJIBI




BBaHMO)IefICTBHSI KaTyliKy ¢ TOKOM U MarouTta OT CHJIbL
TOKa W HaIlpaBJICHUA TOKa B KaTYHIKEC. I/I3yqu1/Ie
JNEUCTBHUSI MAarHUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
KonctpyupoBanue u U3y4eHUE paboTHI
3JIEKTPOJIBUTATES. Nsmepenne KITQ
3JIEKTPOJIBUTATENBHOMN YCTaHOBKH. OI1IBITEI o
HCCICOAOBAHHIO ABJICHUSA BHCKT’pOMaFHHTHOﬁ
WHIYKUWUW: HCCIEAOBAaHUE HM3MEHEHHM 3HA4YeHHs W

HampaBJICHUA HHAYKIXMOHHOI'O TOKa

7.21

7.22

duznueckue SBJICHHUS B TPHUPOJIE: DICKTPUUYCCKUE
SBIICHUS B arMocdepe, JJIeKTPUYECTBO  IKHUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMIIH, Apei( MOII0COB,
POJIb MArHUTHOT O TOJIS 17151 )KM3HU Ha 3eMiie, TIOJIIPHOE

CHSHUE

TexHudeckue yCTpOMCTBA: JIEKTPOCKOII, aMIEpMETD,
BOJIbTMETP, PEOCTAT, CUETYUK HIEKTPUIECKON DHEPI UM,
3JIEKTPOOCBETUTENIbHBIE TPUOOPBI, HAarpeBaTesIbHbIE
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MIPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOABUIATEIb

MMOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMble 37IEMEHTHI COJIepKaHUS
paszena
MEXAHMWMYECKHUE ABJIEHUA
g1 Mexanudeckoe ABWXKEHUE. MarepuanbHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENLHOCTh MEXAHUYECKOTO IBMKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
HepaBHoMepHOE  NPSAMOJMHEWHOE  JBUYKCHHUE.
8.4 Cpenssis ¥ MIHOBEHHass CKOpOCTb  Tela  IIpH
HEPaBHOMEPHOM JIBM>KCHUH




VYckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE

8.5
JIBUKECHHE
8.6 CBobOoaHoe nagenue. OnpiTsl [anunes
PaBHOMEpHOE BHXKEHME IO OKpYX)HOCTH. [leproa n
8.7 yactota oOpameHus. JIuHeiiHass M yrjoBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepsrIii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetnii 3akoH HeroTOHA

8.11 [IpuHIMI Cynepno3unuu CuiI

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TPEHHUS CKOJIBXKECHMs, CHJa
‘ TPEHMsI II0KOS, IPYTUE BUABI TPEHUS

8 14 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOTO HaleHHsI

%15 JBuxenne mmaHer Bokpyr Comnma.  [lepBas
' KocMHU4eckasi ckopocTb. HeBecomocThb u neperpysku

S 16 PaBHOBecue MarepuasbHOW TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO

%17 PaBHOBecue TBEPIOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MoMeHT cuibl. LIeHTp TsxkecTH

8.18 Nmnynsce Tena. 3menenne nmnyinbsca. Mmnyinbce cumsl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 PeaktuBHOE IBHKEHME

8.21 Mexannueckas paboTa U MOIIIHOCTb

82 PaGota cun TsDKecTH, yNpyroctH, TpeHus. CBs3b
' SHEPIrUu 1 paboThl

823 IloreHnnanbHast dHEprus Tena, MOMHATONO HAaL
' IIOBEPXHOCTBIO 3eMJIH

8.24 [ToTeHManbHasg SHEPTUS CHKATOUM MPYKUHBI

Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPrUU




8.27

[TpakTryeckue padboOTHI:

OrnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa
WINA JBIKEHUS IIAapUKa IO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHne yCKOPEHUs Tea MPH PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TNTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM  JBW)KCHMHM  0€3  HayalbHOU
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIHM MPU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HaualdbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCHUMOCTH CHWJIBI  TpPEHHUS
CKOJIKEHUS OT CHJIBl HOPMAJBHOTO JIaBIICHHUS.
Onpenenenne kod(huIeHTa TPEHUS CKOJIBKEHUS.
Omnpenenenne >XECTKOCTH TPYXKUHBL. OnpenencHue
paboOThI CHIIBI TPEHUSI TIPH PAaBHOMEPHOM JBHKCHUHU
TeJa M0 TOPU30HTAILHON ToBepXHOCTH. OnpeneneHue
paboOThl CHIIBI YNPYTrOCTH TPU MOABEME Tpy3a C
UCTIOJIb30BAaHUEM  HETOJBIKHOTO ¥ TOABHIKHOTO

0JIOKOB

8.28

duznueckue sIBJICHUS B IPUPO/IE: TPUIIUBBI U OTIIUBHI,
nBkeHre iaHeT COoJHEYHOM CHCTEMBI, PEaKTUBHOE

JABWIKCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpOWCTBA: CHUIOMETP, JAaTYUKHU

MIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUYEC

KHME KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarensHoe NBUYKEHUE. OCHOBHEBIE
XapaKTepUCTHKU  KONeOaHWi: TMepuojJ, 4YacToTa,

aMIUINTyda

9.2

Matematuueckuidi W TPYXKHHHBI ~ MasTHUKH.
[IpeBpamenye  sHepruu  mOpu  KoseOaTebHOM

JABWXKXCHUU

93

3aryxaromue kojeOaHus. BolHyKIeHHbIE KOeOaHusl.

Pe3onanc




94

Mexanndeckre BOJHBL. (CBOWCTBA MEXaHHMYECKHX
BoJH. [IpomonbHbie W TONEpedYHble BOJHBL. J[nnHa
BOJHBI W CKOpOCTb €€  pacupoCTpaHEHUS.
Mexanndeckue BOIHBI B TBEPAOM TENE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['/poMKOCTB U BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WHudpa3Byk u ynbTpa3Byk

9.7

[TpakTrueckue pabOTHI:

OmnpeneneHnue YacTOThl M TEepHOJa  KOJIeOaHMIA
MaTeMaTHIEeCKOro MasiTHUKA.

OmpeneneHnue YacToThl M TEpHoOJa  KOJIeOaHHIA
pr)KI/IHHOFO MasdTHHUKA

HccnenoBanue 3aBUCUMOCTH TIepuUoaa KoyieOaHUH
IIOABCUHICHHOTO K HHUTHU rpy3a OT MOJWMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepuUoaa KoyieOaHUH
MPY>KUHHOT'O MasiTHUKa OT Maccel rpysa. IIpoeepka
HE3aBUCUMOCTH nepuojia KoJIeOaHuH rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHbl. 3MepeHne ycKOpeHHs CBOOOIHOTO

naacHusa

9.8

dusndeckue SBJICHUS B MPUPOE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckne yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHHE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

9J'ICKTpOMaI‘HI/ITHOG IIoJIC. BHCKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npupoaa ceera. CKOpOCTh CBETa.
' BonHoBBIE cBOMICTBA cBETA
[TpakTueckue padbOTHI:
10.4 W3ydyeHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C

MOMOIIIBI0 MOOMIIBHOTO Tene(hoHa




duznueckne SBICHUS B TPHUPOJAE: OMOIOTHUECKOE

11

10.5 NeiicTBUe  BHUAMMOTO,  YJIbTpauOIETOBOTO |
PEHTT€HOBCKOTO W3ITyYSHHUN
10.6 TexHuueckue YCTPOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1

queBa;I Mojienb cBeTa. McTouHMKY cBeTa

11.2

[IpsamonuHeiHOE pacTIpOCTpaHEHHE CBETA

11.3

Otpakenne cBeta. Ilmockoe 3epkano. 3akoH

OTpakeHUs CBETa

11.4

[Ipenomnienne cBera. 3aKOH TIPEIOMIICHUS CBETA.

[TonHOE BHyTpEeHHEE OTPAXKEHUE CBETA

JInnza. Xon nyyen B 1uH3e

11.6

OnTHyeckast cucTeMa (I)OToaHnapaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

11.8

I'maz kak onTHyeckas CcuUCTEMA. BJ'II/ISOPYKOCTB u

JATbHO30PKOCTh
Pasnoxxenne Oenmoro cBera B cnekTp. OnbITh

Herotona.  CrnokeHue  CHEKTpaJbHBIX  I[BETOB.

[ucniepcus ceera

11.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH  yria OTPaKEHUS
CBETOBOTO JIy4a OT yIJja MaJeHusl.

N3yuenue xapakTepuCTHK HU300pa’keHHs MpeaMera
B IUIOCKOM 3€pKajie.

HccnenoBanue 3aBUCUMOCTH yIJIa IPEIOMIICHUS
CBETOBOTO JIy4da OT yTJja MaJCHUSA Ha TPAHUIIEC «BO3LYX —
CTEKJIO».

[Tomyuyenue M300paKeHH Cc ITOMOILIBIO
COOMpArOIIeH JTNH3HI.

Omnpenenenue ¢dokycHOrO paccTosHus u
ONTUYECKOH CHJIBI COOMpArOIIei INH3BL.

OmnbITEI 110 Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.




OnpITEl O BOCHPHUATHIO LIBETA MPEAMETOB MPU HUX

HaOJIIOCHNH Yepe3 IBETOBBIE (PUIBTPHI

du3nyeckue SBICHUS B npupoac: 3aTMCHHUA COJIHI_Ia u

11.10 JlyHbI, IBeTA TeN, ONTHYECKUE SBICHUS B aTMochepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue  yCTpOMCTBA:  OYKHM,  IEPUCKOII,
' dboTtoanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
. Onbitel Pezepdopna u 1uraneTapHas MOJAENb aToMa.
’ Mopens aroma bopa
172 Hcnyckanue u morioiieHue csera aroMoM. KBaHTBHI.
' JInnelyaTeie CIEKTPBI
12.3 PagnoaktuBHOCTH. Ab(ha, OeTa- U TaMMa-u3ITyYeHHs
124 Crpoenne aromHoro suapa. HykxioHHass Monenb
' aTOMHOTO sifipa. M30TomsI
195 PanuoakTtuBHble npeBpamenus. [lepuoa nomypacnanga
' ATOMHBIX sJIEP
126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
' MaccoBOT0 YHUCE
1 OHeprus CBA3W aTOMHBIX sjep. CBsi3b MacChl H
12 7 SHEPrUU
123 Peakuuu cuHTe3a u geneHus sanep. McrouHuku
' sHepruu ConHIA U 3BE3]
129 SAnepnas oHepretvka. JleWcTBUE paaMOAKTUBHBIX
' U3ITyYEHUN Ha KUBbIE OPTaHU3MBbI
[IpakTuueckue pabOTHI:
HaGumtoieHne CrjiomHBIX W JIMHEHYaThIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTULIBI
110 TOPMO3HOMY Ty TH (110 oTorpadusim).
H3mepeHune paanoakTUBHOTO (poHa
dusnyeckue SABICHUS B IPUPOAE: €CTECTBEHHBIN
12.11 paguOaKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,

pPaanOaKTHBHOC H3JIYUCHHC IPUPOAHBIX MHUHCPAJIOB,




JIEVCTBUE PATMOAKTUBHBIX H3JIYyYCHUH HA OpPraHu3M

YCJIOBCKaA

12.12

TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJVBHlyaJIbHBIA JO3UMETP, KaMepa Buibcona




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

Kona
NpoBePsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPEIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpamMMbl OCHOBHOI0 001ero oopazosanusi Ha ocHose ®I'OC

[lorumanue ponau  (GuU3MKKM B  HAyYHOW KapTUHE  MHPA;
chopMuUPOBaHHOCTh 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3HM U [T03HABAEMOCTH SBJICHUN TIPUPOJIBL, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucrtemoobOpasyroueil pond (QUIMKK B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJIOTMH, 00 53BOJIOLUU
(¢u3MUeCKUX 3HAHUH U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJEC POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTUI

3HaHMA O BHUJAX MaTepuu (BELIECTBO U TMOJE), O ABMKEHHHU KakK
crocobe CyIIecTBOBaHHS MaTepuH, 00 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOCHHUS BEIIECTBA, O (PU3MUYECKOM CYIIHOCTU SIBICHUN
OpUposbl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEGKTPOMATHUTHBIX U
KBaHTOBBIX); yMEHHUE pa3nuyaTh SBICHUS TIO0 OIHCAHUIO WX
XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHPYIOIINUX
JnaHHOe (PU3MYECKOE SIBICHUE, YMEHHE pPACIO3HaBaTh MPOSIBICHUE
M3YUYEHHBIX (U3MUECKUX SIBIICHUN B OKPYXKAIOIIEM MHUPE, BBIICIISS

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnagenue ocHoBamMH IIOHATHHHOTO arrmaparta U CHUMBOJIMYCCKOI'O
sA3bIKa (I)I/ISI/IKI/I " HUCIIOJIB30BAHUC HUX IJIA pCHICHUSA yLIC6HI>IX 3aJga4,
YMCHHUC XapaKTCPU30BATb CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IG SBJICHUA H

IMMPOLECCChI, UCITIOJIB3Y q)YHI[aMeHTaJ'ILHLIe 1 OMIIMPUYICCKUEC 3aKOHBI

YMeHue onuchiBaTh M3y4Y€HHBIE CBOWCTBA Tel U (PUINYECKUE

SIBJICHUS, UCITIOJIB3YA (bPISI/I‘leCKI/Ie BCJIMYHHBI

Brnanenue ocHOBaMH METOJOB HAyYHOI'O TIO3HAHHUS C YYETOM
coOmroeHusI MpaBuil 0€30MaCHOTO TPya: HAOMIoACHHE (PU3UICCKUX

SIBJICHUU:




YMEHHE CaMOCTOSTEIIBHO COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 JaHHOro Habopa 000pyI0BaHUS IO HHCTPYKIIUU, OMUCHIBATH X0/
OTIBITA | 3aIMCHIBATE €T0 PE3YIbTATHI, (DOPMYITHPOBATEH BHIBOIBL,
NPOBEJICHUE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (HU3HUECKHUX
BEJIMYMH: YMCHHE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSTEIBHO
coOupaTh DKCIEPUMEHTAIbHYIO YCTAaHOBKY TIO HWHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHE BEIMYMHBI U AHAIU3UPOBATH IOTYYCHHBIE
pe3ysnbTaThl C Yy4€TOM 3aJaHHOW TOTPEUIHOCTH pe3yIbTaTOB
W3MEPEHMIT;

MPOBEJICHUE HECIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIIEIOBAHUI;
CaMOCTOSITEIBHO COOUpPATh HKCIEPUMEHTANIbHYIO YCTaHOBKY U
IPOBOJMUTH  HUCCJIEIOBAHUE 1O  HMHCTPYKIHMH, MPEICTaBIATh
MOJTyYEHHBIE 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH B BUJE TaOIUI] U
rpauKoOB, YYHTHIBATH TIOTPEITHOCTH, JEJATh BBIBOJLI  II0

pe3yibTaTaM UCCIeIOBaHUs

[lonnmanme  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJETeH
(MaTepHuabHas TOUKA, aOCOIIOTHO TBEPJOE TEJI0, MOAEIH CTPOCHUS
ra3oB, JKUJAKOCTEH M TBEPABIX Tel, IUIAHETApHAs MOJEIb aToMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Si/jpa) U YMEHUE NPUMEHSTh UX IS

O00BSICHEHUS! (PU3UUECKUX ITPOLIECCOB

YMmeHune oObsACHATh (PU3MUYEcKUe MPOLECChl U CBOMCTBA Te€l, B TOM
YhClIe M B KOHTEKCTE CHUTyalUil NIPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIICICTBEHHBIEC CBS3H
U CTPOUTh OOBSICHEHME C OINOpPOW Ha U3yYEHHbIE CBOICTBa
(Gu3nyeckux sABICHUH, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MOACIIN

YMeHue pemath pacuérHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE (DU3UYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3alda4H,
BBISIBJISITH HEJOCTAIOIIME JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE IS €€ PeIleHUs, UCTIOJIb30BaTh CIIPABOYHBIC JaHHBIE,
MPOBOJUTH PACUEThl M OLIEHUWBATH PEATUCTHYHOCTH IMOIYYEHHOTO
3HaueHUs PU3NUECKON BEIMYNHBI; YMEHHUE OIIPEAEISATh Pa3MEPHOCTh

¢buznyecKoil BeNWYNHBI, MOTYYSHHON MPU PEIIeHUH 3aaun




YMeHre XapakTepu3oBaTh MPHUHIUIBI JEHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIE€ OBITOBBIX MPHUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUIECKHX MPOIIECCOB O MX ONMMCAHUIO, UCTIOB3YsI 3HAHUS O
CBOWCTBaX (PM3MYECKHUX SBICHUA W HEOOXOAMMbIe (HU3NYECKHE

3aKOHOMEPHOCTH

10

YMeHHe HCHOoIb30BaTh 3HAHUS O (1)I/IBI/I‘I€CKI/IX SABJICHHUAX B
MOBCEAHEBHON KHU3HM JJIA oOecrieucHuss 0€30MACHOCTH npu
O6paIlIeHI/II/I C OBITOBBIMU HpI/I60paMI/I u TCXHNYCCKHNMH
YCTPOﬁCTBaMH, COXpaHCHHA 30pOBbA H CO6J'IIO,I[6HI/I${ HOpM
3KOJOTrH4YCCKOro IOBCACHHUA B OKPY)I(aIOIHeﬁ cpeac; IOHMMAHUC
HeO6XO,Z[I/IMOCTI/I IIPUMCHCHHA I[OCTI/I}KGHI/Iﬁ (1)I/ISI/IKI/I U TEXHOJIOTHH

JJI1 paivOHAJIBHOT'O IMTPUPOJO0IIOJIB30BAHUA

11

OneIT mnoucka, npeoOpa3oBaHUsS U TNPEACTABICHUS HHPOpMALUU
(¢U3MUECKOTO COMEp)KaHMs C HCIOIB30BaHMEM HH()OPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIHI{; YMEHNE OLIEHUBATh JOCTOBEPHOCTD
MOJy4eHHOW WH(POpMAllMd HAa OCHOBE HMCIOIIUXCS 3HAHWA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;, YMEHHE HUCIOJIb30BAaTh  IpHU
BBINIOJIHEHUM Y4YEOHBIX 33JaHUN HAay4HO-TIOMYJIAPHYIO JIUTEPATypy
(Gu3MUecKoro cojepx aHus, CIpaBOYHbIE MaTepHaJIbl, PECYPChl CETH
WntepHer; BiageHue 0a30BbIMHM HaBBIKAMU IPeOOpa30BaHMA
UHQOPMALIMK W3 OJHOM 3HAKOBOM CHCTEMBI B JApPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE€ NHCHMEHHBIE U YCTHbIE COOOLIEHHS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I N3 HECKOJIbKUX HMCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHMA
1 Mexanuyeckoe nBwkeHue. MarepuanbHas Touka. Cucrema oTcyéTa.
’ OTHOCUTENBHOCTD IBUKEHUS
PaBHOMEpHOE U HEpaBHOMEpHOE JIBUKeHUE. CpeaHss ckopocTs. PopMmyiia i
1.2 BBIYUCIICHUSI CpeIHEl CKOPOCTH: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TENA OT
BPEMEHHU B CIIyyae paBHOMEPHOI'O MPSIMOJIMHEWHOTO IBUIKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHH I IMPOEKIHH CKOPOCTH, MPOEKLINU
NepeMeIleHusl, IMyTH, KOOPAMHATHl IPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUU
3aBUCUMOCTb KOOpDAMHATHI TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO BUKECHMSL:
2
SO =V * 1+ e v >
2
@opMyabl AJ NPOEKLUUU MEPEMELICHMs], IPOEKIUN CKOPOCTH M MPOEKLIUHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKECHHUM:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, I,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHM [JIsl MPOEKLHU YCKOPEHHUs, MPOEKLIUU
CKOPOCTH, NPOEKLUUHU IEpPEMEIICHUs, KOOPJAUHATHl INPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JBM)KEHUU
CBoboaHoe nageHue. GopMyIbl, OMUCHIBAIOLINE CBOOOIHOE Ma/IeHHE Tea 110
1.5 BEPTUKAIM (IBMKEHHME Tejla BHU3 WM BBEPX OTHOCUTEJIBHO IIOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BpPEMEHH MJIsi TMPOEKLUUH YCKOPEHUS,




IMPOCKOHUU CKOPOCTU H KOOPAWHATHI IIpH CBO6OHHOM nmaa€HuMu TCj1a II0

BEPTUKAIIN

1.6

1.7

CKopocTh PaBHOMEPHOI'O JBMKEHMsI Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

@dopmyna A BBIUUCIEHHUS] CKOPOCTH Yepe3 paauyC OKPYKHOCTH M NEPHOJ

oOpartneHus:
2nR
L=
T

HentpocTpemutenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIHHOTO

yckopeHus. @opMmyiia 1 BBIYUCIECHUS YCKOPEHUS:

2
_w
=R

®opmyiia, cBsI3bIBAIOLIAs IEPUOJT U YaCTOTY OOpaILEHUS:

1
V=
T

Macca. IInotHocTh Bemectsa. @opmyia A BBIYUMCICHUS TUIOTHOCTH:

_m
V

1.8

Cuna — BektopHas pusudeckast BennarHa. CIoKeHUe CHIT

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

1.11

Bropoii 3akoH HeroTOHA:
F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOIICH

Ha TCJIO

B3anmopericteue ten. Tperuit 3akon Herorona:

Fru=-Fi

1.12

Tpenue 1okos U TpeHue ckoibkeHus. Gopmyiia 11 BBIYUCICHUS MOAYJIS CHJIBI

TPCHUS CKOJIbXKXCHUA:




Hedopmanus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOoH YHPYroi

nepopmanuu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsrorenue. 3aK0H BCEMUPHOTO TATOTECHHUS:
FoG. My -i}}:
R:
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOTO TaIeHUs.
114 dopmyna AJig BBIYUCICHUS CUJIBI TSKECTH BOJIM3U moBepxHOocTH 3emuu: F =
mg.
JBuxenune mnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs n neperpysku
Wmnynbe Tena — BeKTopHast (pu3myeckasi BeIMUUHA.
1.15 p=mo
Nmnynsc cuctemsl ten. 3meHnenue umiyibca. IMIynbe cuibl
3aKOH COXpaHEHHUs UMITYJIbCa IS 3AMKHYTOM CUCTEMBI TEII:
1.16 P=myU; +iny U, =const
PeaktnBHOE NBHXKEHUE
Mexannueckas pabota. @opmyna ajsi BBIMUCICHUS PaOOTHI CUIIBI:
A=Fsoos0
MexaHn4eckasi MOILHOCTb:
1.17
v=4
I
Kunernueckas u noteHuanbHas 3Heprusi. @opmyiia 71l BBIYUCICHUS
18 KMHETUYECKON DHEPrUu:




Teopema o kuHeTHUecKOU sHeprun. Popmyra I BEIYUCICHUS
MTOTEHIMAIBHOW SHEPTUH TeJIa, OIHITOrO

HaJ 3eMIIEi:

E,= mgh

Mexanndeckast SHEpIUs:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHNYECKOU sHeprun. Gopmyna s 3aKoHa
COXpAaHEHHUS MEXaHUYECKOW YHEPTUM B OTCYTCTBUE CHJI TpeHuUs: E = const.
[IpeBpatieHne MeXaHMYECKOM SHEPTUU MPU HATMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. MomenT cuisl: M - Fl.
VYciioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[MoxBrokHbI 1 HenoABKHBIN 0510KH. KIT/] mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBiieHue TBEPIOTO TENA.
@opMyia i1 BBIYUCIICHUS 1aBJICHMS TBEPIOIO Tena:
p- F
Eh
191 JaBnenwne raza. AtmochepHoOe TaBleHUE.
IM'mapocTaTudeckoe 1aBiieHUE BHYTPH KUIKOCTH.
dopMyiia 1711 BBIYUCIICHUS 1aBIICHUSI BHYTPH KUJIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Popmyna Uisl ONPEACNICHUS BbITAJIKUBAIOUIEH CHIIbI,
103 JNEUCTBYIOILEH Ha TEJI0, MOTPYKEHHOE B KUAKOCTh WIH ra3:

F_&m. =pgv




1.24

Vcnosue naBanus Tena. IlmaBanue CYJOB U BO3QYXOILIaBaAHUEC

Mexanndeckue kosieOaHus. AMIUIMTYAQ, TEPUOJ U YacToTa KoJieOaHUH.

dopmya, cBA3bIBAIONIAS YACTOTY U MEPUOJ] KOJIEOAHUI:

1.25

MaremMaTtnueckuii M TPYKWHHBIA MasTHUKW. [IpeBpamieHue sHepruum mpu

K0JIe0aTEeIIbHOM IBMKCHUH

1.26

3aryxatomme konebanus. Beinyxknennsie konedanus. Pesonanc

1.27

MexaHu4decKre BOJIHEI. HpO,Z[OJ'ILHBIC " TIOIICPCUYHBIC BOJIHEI. I[JII/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKoCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha I'paHUIIE

nByx cpell. Undpa3Byk u ynbTpa3Byk

1.29

Ilpakmuueckue pabomol

N3mepenne cpegHel MIOTHOCTH BEIIECTBA; apXHUMEIOBOUM CHIIBI; KECTKOCTH
NPY>XUHBL;, KOOQPHUIUEHTa TPEHUSI CKOJIBKCHUS; PaOOTHI CHUJIBI TPEHHS, CHIIBI
YOPYTOCTH; CPETHEH CKOPOCTH IBUXKCHHs OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHUs: Opycka MpU ABMKCHUU IO HAKIOHHOW IJIOCKOCTH; YacCTOTHI H
neproja KoJIeOaHWii MaTeMaTHYeCKOro MAasTHUKA; YacTOThl W Tepuoja
KoJieOaHU MPY>KUHHOTO MasTHUKA; MOMEHTA CUJIBI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CUIJIBI YOPYTOCTH MPHU MOABEME I'py3a C MOMOIIBI0 HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME TPy3a € TTOMOIIBIO TTOBHYKHOTO
070Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOH CHIIBI OT 00BbEMa MOTpYKEHHOM
YaCTH Teja U OT INIOTHOCTH JKMAKOCTH; HE3aBUCUMOCTH BLITAIKUBAIOLIEH CUIIbI
OT MacChI TeJa; CUJIbI TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pO/J1a MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT CTENICHU
nedopmaiuu npy>KUHbI; YCKOpeHUs OpycKa OT yrila HaKJIOHA HalpaBIISIONICH;
nepro/ia (4acToThl) KOJeOAHNH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEPHOJA
Koj1e0aHU MPYXUHHOTO MasTHHKA OT MAacchl rpy3a U JKECTKOCTH MPY>KUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH TepHojJa KOJIeOaHUH HUTSHOTO MAsSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBECHUS pblyara

1.30

Qusuueckue sA61eHUs 6 Npupode: TPUMEPHl IBIKEHUS C Pa3IUYHBIMU

CKOpPOCTSAMHU B ’KMBOM U HEXKHUBOH mnpuponae, JEHUCTBHUE CHUJIBI TPCHUA B IIPUPOAC




U TEXHUKE, NPWIUBbI U OTIUBBI, JBWXKEHUE IIaHEeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBieHUs Ha XKMBOW OpraHU3M, IUIaBaHHE pbIO, BOCHPUSATHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPACCHUC, celicMUUYeCcKue BOJIHBI, IYHaMH, 5X0

Texnuueckue yCﬂipOﬁCﬂ’lG(l.‘ CIIUAOMCTpP, AATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPCHUA, AWHAMOMCETpP, HNOAUIMUIIHUKH, PAaKEThl, pblyar, HOI[BPI)I(HLIP'I u

HEIIOIBH>KHBIH 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MbI B 6BITy,

1l COOOIIAOIINECs] COCYAbl, YCTPOMCTBO BOAOIPOBOAA, TUAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, IXOJOT,
HCIIOJIb30BaHUE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHUS MOJICKYJISPHO-KUHETUUECKOW TEOPUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, KUAKOTO F ra3000pa3HOTO COCTOSTHUH BEIIECTBA.
Kpucranmmaeckue u amopdHbIe Tena

25 JIBrxenue yactuil BemiecTBa. CBA3b CKOPOCTU JBMXKEHHUS YaCTUI[ C

' TeMmeparypoil. bpoyHoBckoe aBmkenue, nuddys3us

2.3 CMmaunBaHUE M KallWUISIPHBIE SIBJICHUS

2.4 TermoBoe pacuiupeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGorta u Temonepenaya Kak crocoObl M3MEHEHUs

. BHYTPEHHEHN dHEPrun

2.7 Bunel reruionepenaun: TENI0NPOBOIHOCTD, KOHBEKLUS, U3TyYCHUE
Harpeanue wu oxnaxaenue ten. KomnuectBo TemyioThl. Y aenbHas
TEIUIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHHUsl PHEPTrUU B TEIUIOBBIX MPOIECCaX. YPaBHEHHUE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne n koHneHcauus. M3mMeHeHHe BHYTPEHHEN YHEPIUU B IPOLECCE
510 WcHapeHuss W KOHJeHcauuu. KuneHue KUAKOCTH. YelbHas TEmioTa

napoobpazoBanusi: L = Q/m




2.11

2.12

BiraxxHocTh BO31yXa

[InaBnenne u kpucraimsauus. l3MeHeHHe BHYTPEHHEH OSHEpPruu Ipu

IJIaBJICHUU U KpUCTAJIJIM3allH. yI[eJIbHaS'I TCIIJIOTA IIJIaBJICHHUA !

2.13

BHyTpeHHHH OHCPIrusl CropaHuvs TOILIMBA. VaenpHas TeIlioTa CropaHusa

TomuBa: ¢ = Q/m

2.14

[Tpunumne! padotsl TemnoBbix Asurareneil. KITJ[ TeroBoro nBuratesns

2.15

IIpakmuueckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAIUTMYECKOTO IWJIMHPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJONW KOMHATHOW Temreparypbl (hUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeTblii LWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAAHHOTO HArpeThIM IMJIMHAPOM, IOCIE OIyCKaHHs €ro B BOJY KOMHATHOH
TEeMIepaTypbl; OTHOCUTEIbHOM BIAXKHOCTH BO3AYXa; YICIBHOW TEIUIOTHI
IUIaBlieHus Jbaa. MccnenoBaHue W3MEHEHHMsS TEMIlEpaTypbl BOJbI  NPU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIO0OMEHA MPH CMEIIMBAHUU XOJOAHOU U

ropstuei BOJBI; MpoIiecca UCTIapECHHS

2.16

Qusuueckue a61eHUs 6 npupode. MOBEPXHOCTHOE HATSIKCHUE M KalWIISIPHbIE
SBJICHUSI B IIPUPOJIE, KPUCTAJUIbI B NIPUPOAE, n3nyueHue CoHLa, 3aMep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHL, TyMaHa, MHEsl, CHera

2.17

Texnuueckue  ycmpoucmea: — KalWULIPbl, NPUMEPbl  HUCIOJIb30BAHUS
KPHUCTAJIJIOB, )KUJKOCTHBIN TEPMOMETP, NaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIJIECHUS JAOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, BUTATENb

BHYTPCHHCTO CIOpPaHUA

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1
3.2

OnexTpuzanus Ten. J[Ba BUAa 2IEKTPUYECKUX 3aps/10B

B3aumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

33

3aKkoH COXpPaHCHHA IJICKTPUUCCKOTO 3apsaja

34

QHGKTPI/I‘IGCKOG IIOJIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O I10JIA. HpI/IHHI/IH

CYIEPIIO3UIIMH IEKTPUUYECKUX MOJIeH (Ha KayeCTBEHHOM YPOBHE)

3.5

Hocwuremmn QJICKTPHUYCCKUX 3apsAaa0B. I[eﬁCTBHC QJICKTPHUUYCCKOI'O IIOJIsI Ha

aNeKTpudecKue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH




[TocTosAHHBIN ANEKTpUUECKUN TOK. [[elcTBUA eKTpruuecKoro Toka. Cuma Toka.

Hanpsixenne.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE CONPOTUBIIEHUE. Y AEIBHOE AIEKTPUUECKOE CONIPOTUBIICHNUE:!
3.7 R = pl/S
3.8 3akon Oma juis yyacTka snekrpuueckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHUE POBOJHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOeAMHEHHE TPOBOAHUKOB PABHOTO CONPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 >
CMeliaHHbIE COEIMHEHUS IPOBOIHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxxoyns — Jlenna:
3.11 2
. O=I"-R-t
310 OneiT Opcrena. MarHutHoe Mmose NpsAMOro IPOBOJHUKA C TOKOM. JInHum
MarHUTHON MHIyKLIUU
313 MarautHoe 1OJIe TIOCTOSIHHOIO MarHuTa. B3auMoIeNCTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM
3.15 OmnbiTel @apanes. fABieHue 3neKTpoMarHuTHON uHAyKIuu. [IpaBuio Jlenua
IIpaxmuueckue pabomul
N3mepeHue  3JIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOIICIO B IIPOBOJHHKC

(pe3I/ICTOpH, naMnqua), OT HAIIPAKCHHUA Ha KOHIAaX MPOBOAHHKA; 3aBUCUMOCTHU




COIIPOTUBJICHHA OT AJIMHBI IIPOBOJHUKA, TNIOIMIAAN €T0 IMMOIMECPEUYHOro CCUCHUA U
YACIBHOI'O COIMMPOTHUBIICHUA.

HpOBepKa npaBujia JJId SJICKTPUYCCKOro HANPSAKCHUA MIPU ITOCIICA0BATCIbHOM
COCAWMHCHUHN IPOBOAHHKOB; IIpaBUJia i1 CHUJIbBI JJICKTPUYCCKOI'O TOKa IIPpU

napajjieIbHOM CO€AMHEHUN TPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Dusuueckue sA6NeHUs 6 npupoode: DIEKTpUYECKHE SBICHHS B aTtMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMJTH, Ipeiid MoocoB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJle, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETP, BOJIBTMETP, PeocTart,
CUETYMK  DIEKTPUUYECKOW DSHEPruu, SJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 HarpeBaTeIbHBIC AIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUIECCKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOJIBHUTATENb TOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHRIX BOJTH

3.20 JlyueBas Mozensb ceta. [IpsimonuHeiiHOe paclipocTpaHEHHUE CBETa

3.21 3akoH oTpaxxeHus cBeta. [Imockoe 3epkaino

3.22 IIpenomiieHne cBeta. 3aKOH NPENOMIICHHS CBETA

3.23 Jucnepcus ceera

3.24 Jlunza. Xox nmyueit B mun3e. DokycHOe paccTossHue TUH3bI. OnTHYeCKas cuia

' nuu3el: D = 1/F

3.25 I'na3 xak ontuueckas cuctema. OnTudeckue mpudopsbI
IIpakmuueckue pabomul

N3mepenune onTudeckol CHITbI COOMpAroIIe JIMH3bI; (POKYCHOTO PACCTOSHUS
coOuparoreii TMH3bI (TI0 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa U U300pakeHus,
KOT/Ia TpeIMEeT pAacCMoJIOKEeH B JBOMHOM (hOKyce), MOoKa3aTens MPeOMICHHUs

3.26 | ctekna.

HccnenoBanue cBOMCTBA H300pa)KeHHs, MOJIYYEHHOTO C TOMOIIBIO
coOuparoIiei JIMH3bI; U3MEHEHUsI (POKYCHOTO paCcCTOSIHUS IBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH YTJIa TPEJIOMJICHHs CBETOBOTO JIyda OT yIJia TaJeHUsS Ha TPaHUIIS
«BO3JIyX — CTEKJIO»

397 Qusuyeckue saerenus 6 npupode: 3atmeHuss ConHua u JlyHbl, 1Bera Ted,
' OIITUYECKUE SIBIEHUS B atMocdepe (1BeT HeOa, pedpakius, paayra, MHPax)
308 Texnuyeckue ycmpoticmea: OYKH, TEpHUCKOM, (oToanmapar, ONTUYECKUE

CBETOBOAbI




KBAHTOBBGIE ABJIEHUA

PamuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-usnydenus. Peaknun anbda-u Oeta-

4.1
pacraza

42 Omnbitel Pesepdopaa mo paccesnuto anbda-yactuu. [lnanerapHas mopenb

' aToma

4.3 Cocras atroMHoOro sipa. M3oronst

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 AnepHble peakiuu. 3aKOHBI COXPAHESHHSI 3aPS0BOTO M MACCOBOTO YHCET
Qusuyeckue A61eHUs 8 Npupode. €CTECTBEHHBIM paJUOaKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4M, PaJMOaKTUBHOE W3IyYEHHE MPUPOIAHBIX MHHEPAJOB,
NENCTBUE palMOAKTUBHBIX U3JTyUYE€HUI Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIIEKTPOCKOIL, UHANBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA




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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