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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c¢ yué€roM denepalibHOM pabdoueil MporpamMMel
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera «duzukay.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 H3yYEHUS
Gbu3NKM Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UThIBAIOTCSA
BO3MOXHOCTH yueOHOTo npeameta B peanuzanuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3UKEe YCTaHABIMBAET paclpeesieHne Y4eOHOro
MaTepuasia Mo rojaaM oOydeHus (MO KiaccaMm), Mpejaraet MPUMEPHYIO
MOCJIEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEIMETHOTO COJICPKAHUS U yU€TE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTENIO B CO3/IaHUU paboveil mporpaMmMbl IO y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3MYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB M SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpadueii, BHOCUT BKJIAJ B E€CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, MPEAOCTaBIsSeT HauOoyiee SICHbIE O0pas3llbl MPUMEHEHHS HAYYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHHUS TOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHMS B CTPYKTYpE OOIIETO
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE MPENIOJAraeT OBJAJCHHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOIMMHA €CTECTBEHHOHAYYHYO
IrPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIICI0OBAHMS;

e UHTEPOPETUPOBATh JIaHHbIE W  HUCIOJb30BaTh  HAYYHBIE
JI0Ka3aTeIbCTBA JIJIs MOJTyYEHUS! BHIBOJIOB.

[lenmu wu3ydeHuss Pu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHrenmuu npenogaBanusi yuyeOHoro mnpeamera «Dusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronux
OCHOBHBIC 00111€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKACHHOW pEIICHUEM
Komnernn MunuctepctBa npocelnienus Poccuiickoit deaeparyu (IpOTOKOJ
ot 3 nexabps 2019 r. Ne [TIK4BH).

Heau nuzyyenuss Gpu3uKu:

e TMpuOOpeTeHHWe HMHTEpeca W CTPEMJICHHS OOYYAIOMIMXCS K HAyIHOMY
M3YUYCHHIO MPUPOJBI, PA3BUTHUE MX HUHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ T[O3HAHUA U
dbopMHpOBaHHE WCCIAEAOBATEIBCKOTO OTHOIIECHUS K OKPYXKAIOUUM
SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa N3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;



dbopMHpoBaHUE MPEACTABICHUN O PO (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oynymien
npodeccruoHanbHOM AesTENBHOCTH, CBI3aHHON C (PU3UKOM, TOATOTOBKA
K JaJdbHEHIIeMy 00y4eHHUIO B 3TOM HaIPABJICHUH.

]_IOCTI/I)KGHI/IG OTHX ueﬂeﬁ IIporpaMmesl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6HICFO 06p330BaHI/IH oOecrnieunBaeTcs PCIICHUEM CICAYIONINX 3aaaY.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUU BEIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSAX;

npUOOpEeTeHHEe YMEHUM OMUCHIBATh U OOBACHITH (PU3MUECKHUE SIBJICHUS
C UCIIOJIb30BaHUEM IOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOAOB PELICHUsS MPOCTEHIIUX PAcCUYETHBIX 3alad C
UCIIOJIb30BaHUEM bu3nUecKux MOZEJNEM, TBOPYECKHUX U
NPaKTUKOOPUEHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHUI HaOIIOAaTh NPUPOJIHBIC SIBIICHUS W BBINOJHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U AIKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MTPUOOPOB;

OCBOCHHME mNpuéMoB paboTel ¢ uHoOpMmanuendn  (puzuyeckoro
coJiepKaHusl, BKIIOYas MHPOPMALMIO O COBPEMEHHBIX JOCTHXKEHHUSIX
(bu3KKHY, aHAIU3 U KPUTHYECKOE OIEHUBaHUE UH(OpMAIIUK;
3HAKOMCTBO €O  cepamu  mpodecCHOHANBHON  JIeATEeITHbHOCTH,
CBS3aHHBIMM C  (PU3UKOW, ¥ COBPEMEHHBIMH TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUYECKON HAYKH.

Ha uzydenue gusnku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMmme no (Gpusuke nepedeHb J1adbopaTopHbIX padoT
U ONBITOB HOCHT PEKOMEHIATEIbHBIA XapakTep, YYHTEIb JeaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
OCOOCHHOCTEM  OOydYarolmUXCs, CIHCKa OKCICPUMEHTAIbHBIX  3aJlaHUM,
npeiaraeéMbiX B paMKax OCHOBHOTO TOCYJIaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

dusuka — HayKa o0 mpupoje. SBieHus npupobl. Ou3nuecKrue sSBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka u aApyrue €CTECTBEHHBIE HAyKH H3Yy4YalOT MPHUPOITY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABM)KCHUE THUIIOTE3, OJKCIEPUMEHT [0 MPOBEPKE THUIIOTE3,
oObsicHeHHe HabmomaeMoro siBiaeHus. OnucaHue QU3NYECKUX SBICHUN C
IIOMOILBIO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHUTHbBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue NpudOpbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenue 1EHbl IeJICHUs MIKaJIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHune paccTosHUil.
N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETA.
Onpenenenue pa3MepoB MajbIX TEI.
N3mepenue temnepaTypbl OpH MOMOIIU KUIKOCTHOIO TEPMOMETpPA U
JaT4ydKa TeMIIEpaTyphl.
6. IIpoBeaeHue uccien0BaHMs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
IIapyka, MYIMIEHHOTO TOPH30HTAJIBHO, TEeM OOJbIle, 4YeM OoJiblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>keHnne dyactul BemiecTBa. (CBsA3b CKOPOCTHM JBHKEHHUS YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzanmopaeiicTBue yacTuiy
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPBIX (KPUCTAINTMYECKUX ) TeN. B3aUMOCBS3b MEXK]ly CBOMCTBAMU BEIIECTB B
pPa3HBIX AarperaTHbIX COCTOSIHUSIX M HMX ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oc00EeHHOCTH arperaTHhIX COCTOSTHUM BO/IBI.

Hemoncmpauuu.

1. HaGmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysun.

3. HaGmionmenue  siBneHUi, OOBSICHSIONUXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C HCIOJb30BaHUEM

dororpaduii).

2. OmBITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.
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Mexanuueckoe ABWKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKCHUU. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpPUUM. B3anmoneicTBue Ten Kak MpUYrHa
U3MEHEHUS CKOPOCTH JBMXKEHHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIEC
00BéMa BellecTBa.

Cwuna kak XapakTepUCTHKa B3auMoieicTBus Tesl. Cuiia ynpyrocTy U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIE€HUE TATOTEHUS U CUila
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenus. TpeHue CKONBXEHUS U TPEHUE MOKOA. TpeHue B MPUPOAE U
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEUCTBHUIO TEI.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUJIKOCTH, MOJICTTH AJIEKTPUUSCKOTr0 aBTOMOOMIIS M TakK Jiajee).
2. OmpepeneHne CpeIHEe CKOPOCTH CKOJBKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM TJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHs NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTHb JaBJCHUS raza OT 00béma, Temmeparypsl. llepemaua
JABJICHUS] TBEPABIMU TEJIaMHU, >KUAKOCTIMH W Ta3aMu. 3akoH [lackauns.
[THeBMaTHUeCKHE MaIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapamokc. CooOrmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
BO3ymHON 00osouku 3emun. OnbiT Toppuuerm. M3mepenue arMochepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
Mmopsi. [Ipubops! asst u3mMepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIOKOCTM W Trasa HAa NOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lnaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHUS ra3a OT TEMIIEpPaTyphl.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.
Coobmatromuecs CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposBnenue nercTBUs aTMOC(HEPHOTO TABICHHUS.

SIS SIS

w

vk wnN



6. 3aBUCHMOCTb BBITAJIKMBAIOLIEH CHIIBI OT 00BEMA MOTrpyKEHHOW YacTU
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHUIIBL,
JECUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTrpYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue €€ rpy30In0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas osHeprusd. KuHerndeckas W IOTEHIMAJbHAs JHEPIUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW SHEPruu B JpYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAHECHUS MEXAHUYECKON SHEPTUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEeHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MIOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopaenun TBEPAOro, KUIAKOrO M Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucrannmmaeckue n amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUUYECKOU TEOPHHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sHeprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH SHEPIHM:
Temionepeaaya u COBEPIICHUE paboTHI. Bunsr TEIUIONEPEAAYU:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIYYEHHE.

KommuectBo TemmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeInuioo0MeH U
TEMJIOBOE paBHOBeCHME. YpaBHEHHE TeruioBoro Oanadca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEIbHAs TEIUIOTA IUIABJICHUS.



[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIIEHHS OT aTMOC(HEpPHOIo
JTaBJICHUSL.

Brnaxnocts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner paboTel TermioBbix apurateneit KIIJ temnoBoro asurarers.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

VAW e

HaGmonenne 6poyHOBCKOTO IBHYKEHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[€HHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Mojenu TeIIOBbIX JBUTaTelICH.

Jlabopamopnsie pabomel u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO ISUCTBUS CHII MOJICKYJISIPHOTO MIPUTSIKCHHS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTCH 1
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, T1€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJIKOCTH B TEPMOMETPUIECCKON TPyOKEe OT TeMIIepaTyphl.
HaGnronenne wm3MeHEHHs BHYTPEHHEW DSHEpPrUM Tella B pe3yJbTaTe
TerIonepeaYy M paboThl BHSITHUX CHJI.

HccnenoBanne sBICHUS TEINIOOOMEHA MPH CMEIIMBAHUU XOJOJHOW U
ropsiyer BOJIBL.

OnpeneneHue KOJMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HarpeThIM METAUIMUYCCKUM LIHIHHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3anmogericTBue
3apsoKeHHBIX  Tel. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJEUCTBHS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIaAMH).

Onextpuyeckoe nojue. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. IlpuHumn
CYINEPIIO3ULINH JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »5rekTpudecKuX 3apsIoB. OJEMEHTAPHBIA AJIEKTPUYECKUN
3apsin. Ctpoenne aroma. [IpOBOOHUKM M JIUAJIEKTPUKU. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHNKNM TOCTOSHHOTO TOKA. JIeHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onektpuueckass nenb. Cuina ToOKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJIHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrostHHble  MarHuThl. B3aumMonencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarunutHoe mnosne. MarautHoe moJjie 3eMJiMd UM €ro 3HAa4Y€HUe s KU3HU Ha
3emze. OnbIT Opcrena. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA TPOBOIHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJABUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @Dapanes. SBieHUE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

1. DnexkTpu3ainus Ted.

2. JlBa poja 3JEKTPUUECKHX 3apsIOB U B3aUMOJICWCTBHUE 3apsKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. MCTOYHMKHM IOCTOSIHHOTO TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. ['a30BbIN pa3ps.

12. I3mepeHne cuibl TOKa aMIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. Peocrar u Mara3suH CONPOTHUBIIEHUN.

15. B3anmMoneicTBrE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHUTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBIICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamnpaBJ€HUsS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.



1. OmpIThl 1O HAOMIOACHUIO AJIEKTPU3AIUMU TeJl WHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPS>KEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO YEPe3 pe3UCTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuara.

8. IlpoBepka mpaBuja CIOKEHUS HANPSDKEHUM MPU TOCIEI0BATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapaieIbHOM COEIWHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmnpeziesieHHe MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIAEIsIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. MccnenoBanue MarHuTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TMOJII MOCTOSHHBIX MAarHUTOB IIPU  HX
00BbEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA DJIEKTPUUECKOTO TOKA HA MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KAaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyILKE.

18. M3yueHue qercTBrsI MAarHUTHOTO T0JI HAa TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3smepenne KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OOBITHl TIO HCCJIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIIHH:
HCCJIEIOBAHNE MU3MEHECHUM 3HAUYECHUS W HANPABICHUS WHIYKIIMOHHOTO

TOKaA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe ABWXKeHUWE. MarepuanbHas Touka. Cucrema oOTCUETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMonMHEHOe aBwkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTHU. [leprnoa u yacTora oOpaleHus.
JInnenHas u yraoBas CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

IlepBoiii 3akoH HeroTtona. Bropon 3axkoH Herotona. Tpernit 3axkoH
Herorona. [IpuHnnn cynepro3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUSI.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue miaHeT Bokpyr Cosnna. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHHMs UMIYJIbca. PeakTUBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS PHEPTHS Tejla, MOIHITOrO
HaJl TOBEPXHOCTHIO 3emid. IloTeHuuanbHAs DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sHeprusi. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanue mpu3HakoB PpaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuKeHUS Tela 1Mo OKPYKHOCTH.

Habmronerne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU

OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACChI T€Ja U JICHCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCa IIPHU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TTPHU a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmroneHne peakTHBHOTO JIBH)KCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHME MEXaHUYECKOM »HHEpPruyd TMpU JBHIXKCHUU TeJla TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne CpelHe CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. IlpoBepka rUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXKEHUU 0€3
HAYAJIBHOM CKOPOCTH MYTH OTHOCSTCS KaK PsAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew



6. MccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JBH)KCHUU
TeJia 10 TOPU3OHTAIBHON ITOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPIHH.

Pa3znen 9. MexannuecKkue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpatienre 3HEPTrUn Mpu KoJieOaTeIbHOM JIBH)KCHUH.

3aryxampmme KojeOanus. BpeIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BoJIHBI. (CBOWCTBAa MeXaHWYeCKUX BOJIH. IIpomonbHble U
MOINEepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAaHWI M pe30HaHCA.
PacnipocTpanenue npoobHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. WccnemoBaHue 3aBUCMMOCTH TIiepHoja KojeOaHWN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KoJeOaHU Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbITBI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh Tepuoja KoyeOaHun
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  T0Jie.  DJEKTpOMarHuTHble BoOJIHBL.  CBoicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o

SIGIPSEN



1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIILHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBass  moxens  cBera. Mcrounukum — cBera.  [IpsamMonuHeinHoe
pactipoctpaneHue cBera. 3atMeHuss Conxua u JlyHel. OtpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. llonHOE BHyTpeHHee
OTpakeHHE cBeTa. VICHoJIb30BaHWE IIOJHOTO BHYTPEHHETO OTPAaKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xonm mywedt B smH3e. OnThueckas cucTema Qortoarnmnapara,
MUKpOCKONIa M Teneckomna. ['1a3 kak onTudeckas cucreMa. bin3opykocTs H
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. /{ucnepcust ceera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHHl B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xox mydeid B coOOMparomiei JnHs3e.

XoJ1 Iy4el B pacCEenBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTra, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOIO Jiyda OT yriia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccinenoBanne 3aBUCHMOCTHM yrila IMPEJIOMIICHUS CBETOBOIO JIyda OT

yIJia MaJICHUs] Ha TPaHUILE «BO3IYX—CTEKIION.

4. [lonmydenue n3o0paxeHuil ¢ TOMOIIbIO COOMPAIOILEH JIMH3BI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSIHUSI W ONTHYECKON  CHJIBI

coOMparoIel JTUH3HIL.

6. OmBITHI MO Pa3JI0KEHUIO OETIOTO CBETa B CIIEKT.

7. OmBITHI 10 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsounieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbba, Oeta- u ramma-usnyudeHus. CtpoeHue
aTOMHOro  snapa. HyknonHas  Momens  atomHoro  sigpa.  M3orombl.
PaanoaktuBnbie npeBpaienus. [lepuon nosypacmnaaa aTOMHBIX SIIIED.

SAnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3aPsAJ0BOIO U MacCOBOTO YMCEIL.
DHeprus CBsi3W aTOMHBIX sAnep. CBsa3b Macchl U 3HEpruu. Peaknuu cuHTE3a U
nenenus saep. crounnku 3uepruu ConHLa v 3BE3I.

SAnepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYECHUN Ha YKUBBIC
OpTaHU3MBI.

©® N UL A



Jemoncmpayuu.

CnexTpbl U3ITy4EeHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus usnydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. H3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMATH3allMK W OO0OOIICHUS TMPEAMETHOrO COJIEpKaHUS U OMbITa
JeSTEeIbHOCTH, MPUOOPETEHHOTO MPU U3YUCHUH BCETO Kypca (PU3MKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE st
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MpEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS TOCTHKECHUE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ/IOB
WCCJICIOBAHUS SIBJICHUH MIPUPOJIBI M TEXHUKH, OBJIAICHUE YMEHUSIMU OOBACHATD
du3nuecKkue sSBICHUS, MPUMEHSIS TTOJyYeHHBIC 3HAHUA, PellaTh 3a7a4u, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JaHHOTO  paszelia
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarOUTUECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUW paClO3HaBaTh W HAYYHO OOBACHSTH
dusnueckue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HUCCIeAOBaHUS (U3HMUECKUX SBIICHUM, B
TOM YHCJIE JJI1 MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHSTh HayYHBIE OCHOBHI HamOOJee Ba)KHBIX JIOCTHKEHU COBPEMEHHBIX
TEXHOJIOTUH, HAlpuUMep, MPAKTHUYECKOTO  HCIOJb30BaHUSA  PaA3JIMYHBIX
HMCTOYHUKOB SHEPTrUM HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUSI BCEX
M3BECTHBIX BHJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOro 00mIero o0pa3oBaHMs

HaIlpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKM Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBaHuss y oOywawrmierocs OyayT cOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- TMPOSIBIICHHWE HHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (hU3NYecKoi HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUM OOIIECTBEHHO
3HAUYMMBIX M JITHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

- OCO3HaHUE€ BAJKHOCTH MOPAJIbHO-3TUYECKHX MPUHLHIOB B ACATEIBHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCIIPUITHE ICTETUUYECKUX KauecTB (M3MUECKON HAyKHU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (PU3NYECKONW HAayKh KaK MOIIHOTO WHCTPYMEHTA
IIO3HAHHWS  MHUpaA, OCHOBBI  DPa3BUTHUS  TEXHOJOTMM,  BaKHEHIIEH
COCTaBJISIFOLIEN KYJIBTYpPBI;

- pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTU, MHTEPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOoro oOpa3a >XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TpPaBWJI OE30MacHOTO MOBEJACHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKA pedieKcHH, MPU3HAHUE CBOETO IMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3alliid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHOW HAIpaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIE U (U3UYECKUX
3HAHUU;

- UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAaIUS Ha MPUMEHEeHHE (U3MYECKUX 3HAHWM JJIA PEIICHUS 3a]ad B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUSI TMOCTYMKOB M OICHKH WX
BO3MO>KHBIX ITOCJIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

- OCO3HaHHE TJIO0ATBHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U MyTel uX
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTpe6HOCTB BO BBaHMOHCﬁCTBHH IIPpY BBIIIOJJHCHUH I/ICCJ'Ie,HOBaHI/Iﬁ 151
IIPOCKTOB (1)I/I3I/ILICCKOI‘/’I HaIIPpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHWAM

JPYTHX;

e - TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO
NeSTEeIbHOCTD;

e - TMOTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE

bopMyIMpoBaTh HJEU, MOHATHUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX u
SIBJICHUSIX;

e - OCO3HaHHME Je(UIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e - IJIAHUPOBAHHE CBOETO PAa3BUTHUSI B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHMU;

e - CTpEMJICHWE AaHAJIU3UPOBATh U BBIABJIATH B3aUMOCBS3U  TPUPOJIBI,
oOIIIECTBAa M DKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (HU3HMUECKUX
3HAHMU;

e - OIICHKAa CBOUX JECUCTBUI C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTFOYAIOIITHIC M03HABATEIIbHBIC
yYHHUBEpCaJIbHBIC YYeOHBIC JICWCTBHSA, KOMMYHUKATHBHBIC YHHBEpCATbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBLHBIC YICOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBAThH CYIIICCTBCHHBIM IpH3HAK KiacCH(pUKAIIMHA, OCHOBAHUS
JU1s1 0000ITICHUS ¥ CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PacCMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAIIUXCA K (PHU3NUSCKUM
SIBIICHUSIM

e BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSA3U NPHU U3YyUYCHUU (PU3UIECKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh THIIOTE3BI
0 B3aMMOCBS35X (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEILHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3NIECKOM
3a1a9M (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BRIOOP Hanbosee
MOAXO/ISIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS;

e TMPOBOJAWTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIA (PU3MUECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIEIOBAHNE
(U3HYECKOTO SIBJICHMUS;

e OIEHWBATh HA MPUMEHHMOCTb W JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;



CaMOCTOATCIIBHO (bOpMYJIHpOBaTB O606I[I€HI/I$I U  BbIBOABI IIO
pe3yiibTaTaM HpOBeI[éHHOFO Ha6J'II-0I[€HI/I}I, OIIbITa, UCCIICAOBAHMII,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

OPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpPOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pelIaeMble 3aJladyd HECIOKHBIMU
cXeMaMu, IuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0J1€ OOCYKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOii
TEMbl M BBICKA3bIBaTh WJICU, HAICJICHHBbIC HA pelIeHUE 3aJadyd U
noJi/Iep>KaHue 0JarokenaTeIbHOCTH OOIIEHUS;

COTOCTAaBIIATh CBOU CYXKJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJUYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (PU3UYECKOTO
OTbITA (AKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIANBUIYaIbHON paOOThl TPH PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM  JIEATENbHOCTH, OPraHU30BLIBATH
JNEUCTBUA TIO €€ JOCTHXKEHHUIO: paclpelesTh pojn, OOCYXIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATHh CBOIO 4YacTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAMPABIICHUIO U KOOPJIWHUPYS CBOU JCUCTBUS C IPYTUMHU
YJICHAMH KOMAaHIbl;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHUS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISIBIIATH NPOOJIEMBI B KU3HEHHBIX W YYCOHBIX CHUTyaIMsX,
TpeOyIOMUX ISl pelIeHus] PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCS B PA3NIMUYHBIX TMOJXO0JAX TMPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKON 3aaauu
WIK T[JJaHa MCCIEAOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHpPOBaTh IpeJjaracMbie
BAPUAHTHI PELICHNN;

7ieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh aJCKBATHYIO OIEHKY CHUTyallMM W TMpejaraTh IulaH eé
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B X0 BHITIOJHEHUS
(Gu3MUecKoro MCCIENOBaHWsA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITEBCTB, U3MEHUBIIMXCA CUTyallud, YCTAaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIpyroro 4ejloBeKa B XOJ¢ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTHKY APYroro;

pU3HABaTh CBOE MPABO HA OIIMOKY IMPHU PEIIeHUH (PU3MUECKHUX 3a7a4
WIM B YTBEPXKICHUSIX Ha HAYYHbIC TEMBI H TAKOE K€ MPaBo JIPyroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce MNpCAMCTHBIC PC3YJIbTAaThbl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEmIOBOE JBIKEHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIKEHHWE, HEPaBHOMEPHOE JBHXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPABIX TeEI C
3aKpEIUIEHHONW OChIO BpalleHus, Iepejavya JaBiCHHUS TBEPIBIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE MaBlICHUE, IJIaBaHUE
TEJ, TPEBPAIICHUS MEXAaHWYECKONW DSHEPruM) MO ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBJICHUEC;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUECKUX SBICHUN B
OKPYXAIoIlleM MHUpPE, B TOM 4YHcie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
MIPUMEPHI JBWKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKUBOW U HEKHUBOU
MpUpPOJIE, NEHCTBUE CWJIBI TPEHUS B TPUPOJEC W TEXHUKE, BIUSHUC
aTMOc(epHOTro JaBJICHUS Ha KWBOW OpPraHW3M, TUIaBaHUE PbIO, phlyaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a71adyy B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUA,
UCTIONB3ysl  (U3MUECKUE BEIMYMHBI (Macca, O00BEM, IUIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CUJIa YIIPYTOCTH,
Cujla TSKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJAKOCTH, Ta3a), BBITAJKHBAIONIAS CHJIA, MEXaHW4YecKas paboTa,
MOIIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KOA(P(UIUECHT TOJIE3HOTO
JEHUCTBUS MEXaHU3MOB, KHHETUUYECKAsI M TIOTCHITMATbHAS YHEPTHUS), TIPH
OTHMCAHUM TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIH3yEMBbIX
BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIBI (PU3WYECKUX BEIMYHH,



HaXOUTh (GOPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (DU3NYECKYIO BETUYUHY C
IPYTUMHU BEIUYHMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCUMOCTEH
(bu3HUECKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHS pblyara
(Obmoka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUM, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yucji€ W B KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH MPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpOoM Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUHM, (PU3UYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THble 3a7ayd B 1—2 JCMCTBUS, HCHONB3YsS 3aKOHBI U
dbopmyIbl, cBs3bIBalOIMKE (HU3HMUECKUE BETUYMHBI: HA OCHOBE aHaIN3a
yCIIOBUSA 3374l 3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢du3nyueckre BeIUYUHBI B (OPMYJBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC ISl PEIICHUs 3ajad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (DU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPHU TMOMOIIH
(¢u3NUeCKMX METOJI0OB, B OINHUCAHUM KCCICIOBAHUS  BBIJCIATH
poBEPSiEMOE MPEAOIOKEHHE (rumotesy), pa3nyaTth u
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3ybTaT, HAXOIUTh OMMOKHA B XOJI€
OTIBITA, JIEJIaTh BBIBOBI MO €T0 pe3ybTaTaM;

IPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3NUYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmynupoBaTh  TPOBEpSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/I OMBITA U ()OPMYITUPOBATH BHIBO/IHI,
BBITIOJIHATH TPSIMbIE M3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl TeJa,
0o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(pOBBIX TPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUsA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3UYECKON BETUUHHBI
OT JPYro#l C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO ABMKYIIErOCs TeJla OT BPEMEHM JBUKEHUS Teja, CHIIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TE€I W HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOLIAAU COMPUKOCHOBEHHS
TEJ, CHJIBI YIPYTOCTU OT YJIMHEHUS TIPYKUHBI, BEITAIIKUBAIOIICH CHIIBI
0T 00béMa MOrpyXEHHOM YacTU Tejla M OT IUIOTHOCTH KUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TJIaBaHUS TEJ, YCIOBUM PaBHOBECHS phlyara
¥ OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIICIOBAHMS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUSs,  CIeAys
MPEIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl IMOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIONKEHHBIX TaOIUI] U
rpaduKoB, AENAaTh BHIBOBI IO Pe3yIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUSI (DU3NUECKUX BEITUYUH (TUIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CUJIa TPEHHS CKOJIbKEHHS,
NABJICHUE BO31yXa, BBITAIKMBAKOIIAS CHJIA, JCHCTBYIOIIAs Ha
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NOTPY>KEHHOE B JKHJAKOCTHb TEJNO, KOI(DPHUIIMEHT MOJIIE3HOr0 ICHCTBUSA
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJIOKEHHON HWHCTPYKIUU: TpU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIINUECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX ONucaHus (B TOM YHCIIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKHUI TIpecc,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apPEOMETp), HCHOIB3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOJMMbIC
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH NpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHWUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH Cpejie;
OCYIIECTBJISATH OTOOpP HUCTOYHHMKOB HHGopmanuu B HWHTEepHeTe B
COOTBETCTBUM C 33JaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUW M TYTEM CpaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNIATh HHGPOPMAILIMIO, KOTOpas SBJSIETCS NPOTUBOPEUYMBOM WIIU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO CONEp KaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMAIIUU (PU3NUECKOTO COJIEPIKAHMUS, B
TOM YHCJIe MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
MPOCKTOB WJIM Y4YEOHBIX HWCCICIOBAaHUN, TMPU DTOM TPaAMOTHO
WCIIOJIh30BaTh M3YYCHHBIA TOHSATHWHBIA ammapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHUE MTPE3CHTAIINECH;

MIPU BBITIOTHEHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUMN pacrpenessiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMu,
CIEIUTHh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUMN, aJeKBaTHO OIICHWUBATH
COOCTBEHHBIM BKJQA B JICITEIBHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIITHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
IBWKCHUE aTOMOB M MOJIEKYJ, arperarHbleé COCTOSHMS BEILECTBA,
KPUCTATIMYECKHE U aMOop(HbIe Tela, HACHIIICHHBIA 1 HEHACHIIEHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA JHEPIUs,
TEIUIOBOM  JBUIaTellb, JJEMEHTAPHBIA  DJJEKTPUYECKHU  3apsn,
ANEKTPUYECKOE TI0JI€, IPOBOAHUKM U JUAJIEKTPUKH, IOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;



pasnuyaTh sBJICHUA (TEIUIOBOE PacIIUPEHUE U CKaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAyuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapEHuE, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIIONPOBOAHOCTD,
KOHBEKIUS, U3TyUEHHUE), dJEKTPU3ALMS TEJ, B3aUMOJICHCTBUE 3apsiI0B,
NENCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMBbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, DOJEKTPOMarHUTHAasT HHAYKIMA) MO ONHCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIE€MOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXaIollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHHE W KANWUISIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJJIbI B Tpupoje, uzinydeHne CoiHIa, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpeld mMoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl KU3HU Ha 3€Mmile, MOJIAPHOE CHSIHUE, NPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIETSATH
CYILIECTBEHHBIEC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBICHUA,
UCTIONIb3YsT  (U3MYECKUE BENWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusi, KOJIMYECTBO TEIUIOTHI, YJEIbHAsl TEIUIOEMKOCTh BEILIECTBA,
ylenbHas TEIIoTa TUIABJICHMS, ylelbHAs TEIUloTa mapooOpa3oBaHMs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PHUIIMEHT TMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIllMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/YyXa,
ANEKTPUYECKUN 3apsil, CWJIa TOKA, DJJIEKTPUUECKOE HAMNPSHKEHUE,
COIIPOTUBIICHUE NPOBOJHUKA, YIEIBHOE COIPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTB JIEKTPUUYECKOTO TOKA), MPU OMHUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEITUYHH;
XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKHUE SBICHUS W TIPOIECCHI,
HCIIOJIb3YsI OCHOBHBIE TTOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU
CTPOCHHMSI  BEILECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs 3apsiaa, 3akoH Owma st
ydacTka 1emnu, 3akoH J[xxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, IPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aIMCHIBATH €0
MAaTeMaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DHU3UYECKUX
SBJICHHUM, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3a7ayu B 2—3 JENCTBUS, UCMOJb3Yysl 3aKOHBI U
dbopmynbl, cBs3bIBaOMKE (GU3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJla4d 3aIUCHIBaTh KPATKOE YCIIOBUE, BBISBIIITH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3a]ad, BbIOMpATh 3aKOHBI W (OPMYJIBI,
HEOOXoaMMBIC ISl €€ peIIeHUs, MPOBOAUTH PAcdYEThl M CPaBHUBATH



MOJIYYCHHOE 3HaueHHe (U3MYECKOW BEJIUYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh NpPH TMOMOIIH
(Gu3HUEeCKMX METOJIOB, UCIOJIb3YsI ONMKMCAHKME MCCIIEIOBAHNUS, BBIICIAThH
IpOBEpPSAEMOE TMPEIOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSAJIKa
IIPOBEJICHUS UCCIIEOBaHUS, 1€NIaTh BHIBObL;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
(Gu3nuecKuX CBOWCTB TeN (KamWUIApHBIC SIBJICHUS, 3aBUCUMOCTH
JaBJICHUSI BO3/yXa OT €ro 00bEéMa, TeMIEepaTypbl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI M HArpeBaHMsl TpPH M3IYyYEHUH OT LBETa H3Tydarollen
(mornomaroiieit) MOBEPXHOCTH, CKOPOCTb HUCIHApPEHUsT BOJABI  OT
TEMIEPATyPbl KUJKOCTH M IUIOWAAN €€ MOBEPXHOCTH, AIEKTPU3ALUS
TEl WU B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsioB, B3aUMOJCHCTBHE
HNOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alysl MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JAEWCTBHUA MArHUTHOIO TMOJsSI Ha NPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJIBUraTelsl MOCTOSIHHOTO
TOKa): (opMynHpoBaTh MPOBEPSEMbIE MPEANOJIOKEHHUS, COOUpPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYAOBaHHUs, OIMUCHIBATH XOJ OIbITA
1 (pOpMyIUPOBATH BBIBOJIBI;

BBIMOJHATh MIpPSIMbIE HU3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHON
BJIQKHOCTH BO31yXa, CHJIbl TOKAa, HANpPsDKEHHUS C HCHOJB30BaHUEM
aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATH
pe3ynbTaThl  M3MEPEHWl ¢ y4y€ToM  3aJaHHOM  abCOIIOTHOM
HOTPELIHOCTH;

IPOBOJAUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHON (PU3NUECKON BETMUMHbI
OT JpPYyroil ¢ HUCHOJB30BaHHWEM NPSIMBIX H3MEpPEHUIl (3aBUCHUMOCTh
COTIPOTUBJICHUS] NMPOBOJHUKA OT €ro JJIMHBI, IJIOLUIAJAU IONEPEYHOTO
CEUEHHUS M YJIEIBHOIO CONPOTUBIICHUS BELIECTBA MPOBOIHHUKA, CHUJIbI
TOKa, MIYIIEro 4epe3 MPOBOJHHUK, OT HANpPsDKEHUS Ha MPOBOJHMUKE,
UCCIIEIOBAaHUE TMOCJEAOBATEIbHOTO W MapauIeIbHOTO COEIMHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOUpPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUs, ClIeays MPEAI0KEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBHUCHUMOCTH B BHUE TaOJML U TPa(UKOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHHs] (U3NYECKUX BeMUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJIICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIENysl MPEIJIOKEHHON MHCTPYKIIHMH,
Y BBIUUCIISITH 3HAUEHUE BEJIMYUHBL

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MX OMHCAHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DJIEKTPUUYECKON IHEPTUH, dJIEKTPOOCBETUTEIbHbIC
npuOopHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKA), HWCHOJb3ysl 3HAHUS O CBOWCTBAX (PU3MUECKHUX
ABJICHUHN ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHBIC
npuOOpbl TO CXE€MaM U CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbI JIEKTPUUECKUX
nened ¢ MOCIENOBATENbHBIM U MapajlieIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCIOBHbIE  O0O3HAYEHUS  DIJIEMEHTOB
AIEKTPUYECKUX LICTICH;

OPUBOJAUTH MpUMEpPHl  (HAXOAUTh UWHGOPMAIMI0O O MpUMEpax)
PAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbSI U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIIEH cpejie;
OCYUIECTBJIATh TMOUCK HH(POpMalUU (U3UUYECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIONIUXCS 3HAHUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHHKOB BBIJEIATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MUIT MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPaTypy (U3UYECKOTO CoJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001masi uHPOpMaALUIO M3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO
collepKaHUsl, B TOM 4YHCIe NyOJUYHO MPEACTABIATH PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATEIIbCKOM  JIESATEIbHOCTH, IPU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHATUWHBIN anmapar Kypca
(U3HUKH, COPOBOXK/IATh BBICTYIUICHUE MTPE3CHTAIINEH;

IIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUMN (PU3UUECKHX
MPOLIECCOB paclpeeisaTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMHU, CJICIUTDH 32 BBHIIOJHEHUEM IIJIaHa JEHCTBUN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HCIIOJIb30BaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepuhajibHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIBHOCTb MEXaHU4ECKOTro JBUYKEHUS,
nepopmarus (yrnpyras, iiacTuueckas), TpeHUe, LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPErpy3Kd, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJNO, LEHTP THHKECTH TBEPAOrO Tela, PABHOBECHE,
MEeXaHU4YeCKrue KoyeOaHUsI M BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JaJbHO30PKOCTb,  CIEKTPhl ~ MCIYCKaHUS U
norjouieHus, anbgda, 6eTa- U ramMmma-u3IydeHHs, U30TOINbI, sAepHas
SHEPreTHKa;

pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOIMHEIHOE
JIBUKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE
MajJeHue  TeJl, PAaBHOMEpPHOE  JBWKEHUE IO  OKPYXHOCTH,
B3aMMOJICIICTBIE  TeJ, pPEAaKTHUBHOE JBIKEHHE, KOJeOATeIbHOe
JBIDKEHUE (3aTyXaroUIMe W BbIHYKJICHHbIE KOJIeOaHUs), pPE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpPa)XEHUE  3ByKa,  MNPAMOJHMHENHOE
pacupoCTpaHEHUE, OTPAXKEHUE U NPEJIOMIIEHHE CBETAa, IOJHOE
BHYTPEHHEE OTPaXCHHE CBETA, Pa3JIoKeHHE OeJoro CBeTa B CIEKTp U



CIIO)KEHHME CIEKTPaJbHBIX LBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
pPaZlOaKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3IYUYEHHUS)
[0 OINHCAaHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh IPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHUM B
OKpYy>KarolleM Mupe (B TOM 4ucie (PU3NYECKHE SIBJICHHUS B IPHUPOJE:
OpUIUBBl U OTJIMBBI, JBWKEHHE IulaHeT COJHEYHOM CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMUYECKHE BOJHBI, LYHAMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOTHUECKOe IEHCTBIE
BUJUMOIO, YJIbTPauOJIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YECHMI,
€CTECTBEHHbI  paJUOaKTUBHBbIA  (OH,  KOCMHUYECKHE  JIyuH,
paZiloOaKTUBHOE U3JIy4YEHUE NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
paZMOaKTUBHBIX M3JIyUeHUH Ha OpraHu3M uejoBeKa), IMpU ITOM
NEPEeBOAUTh  MPAKTUYECKYH0  3aJadyy B  Y4eOHYIO,  BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUECKUX SBIICHUI;
ONUCHIBATh HW3YYECHHBIE CBOMCTBA Tel M (DU3UYECKUE SIBICHUA,
UCTIOJb3Ysl (PU3NUECKHE BEITUYMHBI (CPEIHSSI U MTHOBEHHAsl CKOPOCTh
TeJa IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEpEMEIICHNE, TYTh,
yIJ0Bas CKOpPOCTb, CWJa TPEHHs, CHJIa YINPYTrOCTH, CUJIA TSAKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa W MOIIHOCTb, MOTEHUHUAIbHAs YHEPrHs
TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMAJIbHAS SHEPTHUs
C)KaTOM MNpY>KUHBI, KUHETUYECKas JHEprus, IOJIHAsA MeXaHW4yecKas
SHEprusi, Mepuoj W YacToTa KoJeOaHWW, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeslb IMPEIOMIICHUS
Cpelbl), IpU OMUCAHUM NPABUIBHO TPAKTOBaTh (U3UYECKUH CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHHUS U €IWHULBl (HU3HUECKUX
BEJIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH TIpadUKH H3YyUYEHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOLIECCHI,
UCTIOJIb3Ysl 3aKOH COXPaHEHMs SHEPTUH, 3aKOH BCEMUPHOI'O TSATOTEHMUS,
NPUHLIMIT CYNEPIO3ULUU CUJI, IPUHLHUI OTHOCUTENbHOCTH ["amuies,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MacCOBOI0
qycesl NpU SAOEPHBIX peakUuusiX, IMPU H3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHa M  3alKMCBhIBaTh €ro  MaTeMaTH4eCcKoe
BBIpAXKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallud  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYECKMX IIaroB C OMNOpOoM Ha 2—3 M3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMEcs Ha CcUCTeMy u3 2-3
YpaBHEHUI), HCHOJIB3Ysl 3aKOHBI M (OPMYJBI, CBS3BIBAIOIINE
¢usznyeckue BENUYMHBI: HAa OCHOBE aHajlu3a YCJIOBUSA 3aJaydd
3alUChIBaTh  KPAaTKOE YCIIOBUE, BBISABIATH HEJOCTAIOIIUE MU
M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUIA peLIeHHs,, MPOBOAUTH PAacyEThl M OLIEHWBATh PEATMCTUYHOCTH
MOJIy4YE€HHOTO 3HAUYCHUS (PU3HUUECKON BEIIUYUHBL



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PpELIUTh MPU TOMOIIU
(u3HUEeCKMX METOJIOB, UCIOJIb3YsI OMKMCAHHE MCCIEIOBAHNUS, BBIICIAThH
IpOBEpSAEMOE MPEIOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUsA, JelaThb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHHKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPAMOJUHEHHOE paclpOCTpaHEHHE
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit H3e, HabJI0IEHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITyYCHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa 0OOpyJIOBaHUS, OMKCHIBATH XOJ OMNBITA M €ro Pe3yJIbTaThl,
(bopMyIMpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHE H3MepsieMol BenuduHbl ((OKyCHOE
paccTosiHue coOuparoiei JUH3bI), O00OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTENLHOTO Tprbdopa);

POBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpY paBHOYCKOPEHHOM JBMXCHUHM 0€3 HayalbHOW CKOPOCTH, MEPHOJIa
KOJIe0aHU MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHUs! CBETa OT yrJja MaJieHus W yria MpejoMIICHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBHUCHUMOCTH
(U3UYECKUX BEIMYMH B BHUJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI IO
pe3ynibTaTam HCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KOADDOUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass paboTa WU MOIIHOCTh, 4acTOTa U
MepuoJl KoJieOaHUN MaTEeMaTUYeCKOro M TPYKMHHOTO MAasTHUKOB,
ONTHYECKasi CUJjla COOMpAONIed JIMH3BI, PATUOAKTUBHBIA  (POH):
MJIAHUPOBATHh U3MEPEHMUsI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CIeAys  TMPEIJIOKEHHOW  WHCTPYKIIHH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI M aHAJU3UPOBATH IMOJYYCHHBIC
pPEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOmro/laTh TMpaBuUjia TEXHUKKM OE€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKK HW3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUCYHBIM MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIIBI JEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCaHUsA (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TOJOKEHHUS, PACCTOSHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToammapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3YyS 3HAHUS O



CBOMCTBax (DU3MYECKUX SBJICHUH U HeoOXoaumble (puznyeckue
3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENBHBIX npudoOpoB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300paKEHU B TUIOCKOM
3epKajie ¥ coOuparoiien JMH3e;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOIIOCHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK HHPOpManuu (U3HUYECKOTO COACpKaHUS B
WNuTtepHere, caMocTOsTENbHO (GOPMYIHPYST TMOUCKOBBIM  3arpoc,
HaXOJWThb  NYyTH  ONPEIENCHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(pOpMAIIMM Ha OCHOBE HMMEIOIIUXCS 3HAHUN W JIOMOJIHUTEIBHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uHGOPMAITUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpPKaHUSA,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHOU W
UCCIIE0BATENBCKON IESITEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
M3YYCHHBIM TOHSATHUHBIA anmapar H3ydaeMoro pasziena (U3NKu U
COTIPOBOXK/IaTh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4ETOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne KoaunuecTBO 4acos

DJIeKTPOHHbBbIE
OoOopynoBanue
HaumenoBanue pa3jiesioB (undposbie)
n KonTposabHubie IIpakTn4yeckue J1a0opaTopuu
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE " "
/ padoThI padoThI Touxka pocra
pecypchbl
n
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubnuorexa [JOK
11| ®wusuka - HayKa O IPUPoOJE 2 https://m.edso00.ru/7f41619
4
bubmuorexa [IOK
1.2 | ®usunyeckue BEIUUHHBI 2 1 https://m.edso0.ru/7f41619
4
. but6mmoreka [IOK
EcTecTBeHHOHAy4HBIN
1.3 2 1 https://m.edsoo.ru/7f41619
METO/1 IO3HAHUS 4
Hroro 1o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6nuorexa [IOK
2.1 | Crpoenue BemnecTsa 1 https://m.edsoo.ru/7f41619
4
JIBi>xeHue u bubmmoreka [JOK
2.2 | B3aMMOJIEHCTBHE YaCTHII 2 1 https://m.edsoo.ru/7f41619

BCIICCTBA

4



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

2.3

Al"pel"aTHBIe COCTOAHUA
BE€IICCTBa

bubnunoreka LIOK
https://m.edsoo.ru/7f41619
4

Hroro no pazgeny

5

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

bubnunoreka LIOK
3.1 | MexaHU4ECKOE ABUKEHUE 3 https://m.edsoo.ru/7f41619
4
WHepius, Macea bubmnoreka IIOK
3.2 P, ’ 4 https://m.eds00.ru/7f41619
[LUIOTHOCTH 4
bubmnoreka IIOK
3.3 | Cuna. Bugsl cun 14 https://m.edsoo.ru/7f41619
4
Hroro no pazneny 21

Pa3nen 4. /laBienune TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

bu6nuoreka [IOK

4.1 3 https://m.edso0.ru/7f41619
TeJaMU, JKHIKOCTSIMH U 4
razamu -
but6mmoreka [IOK
4.2 | JlaBlIeHHE KUJIKOCTH 5 https://m.edso00.ru/7f41619
4
b K
4.3 | AtmochepHOe TaBiICHHE 6 noamorexa 1O

https://m.edsoo.ru/7f41619



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

4

JlelicTBUE )KUJIKOCTHU U ra3a

but6mmoreka [IOK

4.4 | nHanorpyx€HHOE B HUX 7 3 https://m.edsoo.ru/7f41619
TEJO 4
Wroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEPrust
bubnuorexa [JOK
5.1 | Pabora 1 MOIIHOCTh 3 1 https://m.edsoo.ru/7f41619
4
bubmnoreka IIOK
5.2 | IIpocteie MexaHU3MBI 5 1 https://m.edsoo.ru/7f41619
4
bubmnoreka IIOK
5.3 | MexaHuueckas SHEPrus 4 1 https://m.edsoo.ru/7f41619
4
Wroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaunMeHoBaHMe KosauuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CrpoeHnue u cBOMCTBa bubnmnoreka [HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsAIbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa [OK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHEC
59 ITocTosHHBIH 20 5 . bu6nuorexa [IOK
' SJIEKTPUUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHBIC ABTCHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE Koau4decTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Pasznen 1. Mexanunueckue siBJeHUSA
MexaHnueckoe Bu6 110K
HOJIMOTEKA
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHuA
bubnuorexa [IOK
1.2 BsaumonetictBue Ten
a 20 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aK0HBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
51 MexaHn4deckre ; 3 bu6anoreka IIOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHUe BOJIHEL. 3 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE BuG OK
31 HoTe 1 5 ) nonmoteka L

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnuotexa [JOK
' pacupoCTpaHEHUsI CBETA https://m.edsoo.ru/7f41a4a6
49 JIMH3BI B ONTHYECKHE 5 bubnuotexa [JOK
' IPUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 bubmnoreka IIOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
Hcnyckanue u
51 TIOTJIOILIEHHUE CBETA 4 bubmorexa [JOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOroO 6 bubnuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 s
ACPHEHIE peakttan ! https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb

6.1

IToBTOpEHME U
000611IeHne
coJiepKaHus Kypca

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6



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

¢u3uku 3a 7-9 xnace

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE

IIPY TIOMOILH >KUIKOCTHOTO
TepmomeTpa”

7 KIIACC
N KounyecTBO 4acoB
JJIeKTPOHHbIE
n Mara uudposbie JdomostHuTEIbHAS
Tema ypoka Kourpoubnble | IlpakTnyeckue
/ Bcero U3ydeHus o0pa3oBaTe/ibHbIE uHdopmanus
padoThI padoThI
n pecypchl
®dusuka — Hayka o
1 npupoe. SBneHus 1 0 0
npupoabl. duznueckue
SBIICHUS
Mexanndeckue, TeIIOBEIE,
ANEKTPUUECKHUE
2 ’ 1 0 0
MarHuTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS
JInneiika, meHTa
MepHas,
®usnuecKue BEIUYUHbBI U .
3 1 0 0 U3MEPUTENBHBII 1IUIT
UX U3MEpEHne
UH]Ip, TEPMOMETD,
JATYMK TEMIEpaTyp
Ypok-uccnenoBanue
"H
3MEpEHHE TEMIIEPATypPbl
4 1 0 1




Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKHU
W3Yy4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBIN
METO/1 TIO3HAHMUS.
Onucanne Gpu3n4IecKux
SIBJIEHUW C IIOMOILBIO
Mozeen

bubmuoreka [JOK
https://m.edsoo.ru/ff09f7
2a

VYpok-uccrnenoBanue
"[IpoBepka runoTe3bl:
JaJIbHOCTH I0JIETA LIapUKa,
MYLLIEHHOTO
TOPU30HTAIIBHO, TEM
0oJibIle, YeM OOJIbIIE
BBICOTA ITycKa"

Crtpoenue BemecTna.
OMBITEI, JOKA3BLIBAIOIIIE
JIUCKPETHOE CTPOCHUE
BEIIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe
Oa

I[BI/I)KCHI/IG qaCTun
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0
13e

Ypok-uccienoBanue
«ONBITEI IO HAOJIIOJECHUIO
TEIIOBOTO PACIITHUPEHUS
ra3oB»

ArperaTHbpie COCTOSTHHSI



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

BC€IICCTBaA

B3aumocBs3p Mexy
CBOMCTBaMH BEIIECCTB B
pPa3HBIX arperaTHbIX
COCTOSTHUSIX U UX
aTOMHOMOJIEKYJIAPHBIM
crpoerneM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0
378

MexaHn4eckoe JTBUKEHUE.
PaBHOMEpHOE 1
HEpPaBHOMEPHOE JIBUKECHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0
5c6

Cxopoctb. EquHuIs!
CKOpOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0
79c

Pacyer nmytu u BpeMeHH
JIBYDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0a
e4

WNuepuust. 3aK0H WHEPIHH.
B3anmopeiicTre Ten Kkak
PUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHUS Tell

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0c
10

II;moTHOCTE BemiecTna.
Pacuer maccel 1 00BeEMa
TeJIa 110 €ro INIOTHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0f
ee

Habop ten paznoit
MaccChl,
AIIEKTPOHHBIE BECHI

JlaGopaTtopHnast pabota
«Omnpenenenre MIOTHOCTH

Habop ten paznoit
MacChl, MEH3ypKa,



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

TBEPIOTO TEJIA»

OJICKTPOHHBIC BEChI

Pemrenue 3aga4 mo teme
"ITnoTHOCTE BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al
23c

Cwta KaK XapakTepHUCTHKA
B3aumoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka

JlaGopaTopHnas pabota
«M3y4eHune 3aBUCUMOCTH
pactsoxenus (nedopmariim)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

JlnHamomeTtp ¢
peaesioM
n3Mmepenus SH,
MPY>KUHBI HA
IJIaHIIeTe, Habop
rpy3oB maccoii 100r.

SIBnenune tarorenus. Cuna
TAXCCTH

CBsi3b MEXy CHIION
TSKECTH M Maccoi Tena.
Bec tema. Pemenne 3agaq
o TeMe "Cuna Tsokect"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al
778

Cuna TsKeCTH Ha ApYrux
ianerax. Guznueckue
XapaKTEPUCTUKU TUIaHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al
502

N3mepenue cuil.
Junamomertp

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al
8cc

Bec tena. HeBecomocTh

bu6mmoreka [JOK



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

https://m.edsoo.ru/ff0al
778

CrnoxxeHue AByX Cull,
HaIIPaBJICHHBIX 110 OJJHON
IPSIMOM.
PaBHozelicTByrOmas cui

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ala
70

Pemenue 3a1ay mo reme
1

"PaBHonelicTBytomast cur'

TpeHue ckoibXeHus u
TpeHue mnokosi. TpeHue B
MIPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al
b9c

JlaGopaTopHnas pabota
«M3y4eHune 3aBUCUMOCTH
CHUIBI TPEHUS CKOJIBKCHUS
OT CHJIBI JIaBJICHUS U
Xapakrepa
COITPHKACAIOIIUXCS
ITOBEPXHOCTEN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alc
c8

JlepeBaHHBIN
Opycok, Habop
TPY30B, TUHAMOMET]

Pemenue 3agaq Ha
OmpeeeHue
PaBHOJEHCTBYIOLIEH CUIIBI

Pemenne 3amad mo remam:
«Bec Tenay, «I'paduueckoe
N300paKECHHE CHIT»,
«Cunely,
«PaBHOIEUCTBYIOIIAS CUID»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al
de0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KonrponbHas padora mo
TemaM: «MexaHndeckoe
JBWKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe
U300paKEHHUE CHID»,
«Cunb»

Hasnenune. CriocoObl
YMEHbILICHUS U
YBEJIMYEHUS TaBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
0ab

JlaBleHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot oonéma,
TEeMIIepaTypbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2
376

Ilepenada naBneHus
TBEPIABIMU TEJIAMH,
JKHJIKOCTSIMU M Ta3aMH.
3akoH ITackans

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
5b0

I[aBJ'IeHI/Ie B XXUJAKOCTH U
ra3c, BbI3BAHHOC
JIEHCTBUEM CHUIIBI TSKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
718

Penrenne 3amad mo reme
«JlaBIeHHE B )KUJIKOCTH U
raze. 3akoH Ilackamsa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
826

Coo0marommecs: Cocyabl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2
970



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

I'mapaBaunyeckuit mpecc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3
136

Manomertpsl. IlopiiHeBon
JKUJKOCTHBIN HAcOC

Atmocdepa 3emitn.
[Tpu4mHBI CyIIECTBOBAHUS
BO3JIYIITHOW 000JIOUKHU
3emun. 3aBUCUMOCTD
aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI HaJ| YPOBHEM
Mopst

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2
b5a

Bec Bo3nyxa.
ATMmochepHOoe TaBlieHe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2
b5a

N3mepenne armocdepHoro
naBieHus. OmnbIT
Toppuuennu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2
da8

3aBUCHUMOCTH
aTMOC(EepHOTO JTaBJICHUS
OT BBICOTBI Hal YPOBHEM
Mopst

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2f
c4

bapomeTtp-anepoun.
ATMoOc]epHOe 1aBJIeHHEe Ha
Pa3IMYHEBIX BBICOTax

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a2f
c4

Penrenue 3amad mo reMe
"ATmocdepHoe naBieHue"



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE KUJIKOCTHU U ra3a
Ha [OrPY’KEHHOE B HUX
TeNno0. ApXxumea0Ba cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3
276

JlaGopaTtopHnast pabora
«Onpenenenue
BBITAIKUBAIOIIECH CHIIBI,
JICUCTBYIOILEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3
3fc

Junamomerp,
MEPHBINA LIWJIHHAD,
LWIAHAP U3 CTaNH,
HWIMHAP W3 CIJIaBa
AITFOMUHUS

JlaGopaTtopHnast pabota 1o
TeMe «ccaenoBanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMa
MOTPYKEHHOU B KHUJIKOCTh
YacTH TeJay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3
514

[InaBanue Ten

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3a
96

JlaGopaTtopHast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30noabEMHOCTH"

Pewenue 3anad o remam:
«IInaBanue cynos.
BosgyxomiaBanuey,
«/laBiieHHEe TBEPIBIX TeE,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3
654



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

JKUJAKOCTEN U Ta30B)

Mexanuyeckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f
82

MomHocts. Eaqunuiint
MOILHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa3f
82

Ypok-uccrnenoBanue
"PacyéTt MOIIHOCTH,
pa3BUBAEMOM MPU MOTBEME
1o JiecTHuIe"

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
pbIyare

Konrponbnas pabora no
Teme «/laBiaeHne TBepabIX
TeJ, )KUJKOCTEH U ra3oB» /
Bceepoccuiickas
poBepoyHas paborta

PesepsHblii ypok. Pabora c
TEKCTaMU I10 TEME
«/laBnenue TBEPABIX TEN,
KUAKOCTEN U Ta30B» /
Bcepoccuiickas
poBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4f
fe

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4

Prruar ¢
KpETUICHUSIMH,



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

pabora «ccnenoBanue
YCJIOBHUI paBHOBECHS
pblyara»

18e

JUHAMOMETD , Habop
rpy3oB maccoit 100r

Pemenue 3agay mo reme

bu6mmoreka [IOK

«Y cI10BUsL paBHOBECHS 0 https://m.edsoo.ru/ff0a4
pbplyara 8a6
Koadduuument nmoneznoro
. Bpycok ¢ kproukom,
JEHCTBUSI MEXaHHU3MA. .
nuHerKa, Habop
JlaboparopHuas pabota 0.5 0B Maccoit 100
r B M i 100r,
«M3mepenne KIIJI by
. JUHAMOMET]

HAKJIOHHOM TJIOCKOCTH

bu6mmorexa [IOK
Pemterme sana 10 Teme 0 https://m.edsoo.ru/ff0a4c
"Pa6oTa, MomHocTh, KIT/T" 48 T '
Mexanuueckast SHEprHsl. bubnunoreka [JOK
Kunernueckas u 0 https://m.edsoo.ru/ff0a4
MOTEHIMAJIbHAS JHEPTUs 252

bu6mmorexa [IOK
3aKOH COXpaHEHHUS

N 0 https://m.edsoo.ru/ff0a4

MEXaHUYECKON IHEPTrUn

360
YPpoK-3KCIIEpUMEHT 110
TeMe "DKCIepruMEeHTaIbHOE
ompeesieHue N3MEHEHUS
KUHETUYECKON U 1

MOTEHIMAIBHON YHEPTUH
IIPH CKaTBIBAHUU TeJia TI0
HAKJIOHHOH MmIocKkocTH"



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

KonrponbHas padora mo

6
6 Teme «PaboTa 1 MOITHOCTB. 1 0
DHeprus»
PesepBHblii ypok. Pabora c
6 bu6mmoreka [IOK
TEKCTaMU TI0 TEME
" 1 0 https://m.edsoo.ru/ff0ade
7 Mexanuyeckoe 66
nBrxeHue" T
6 PesepsHbliil ypok. Pabora ¢
8 TeKcTamu 1o teme "Pabora. 1 0
MormHocTts. DHeprus"”
OBILEE KOJIMYECTBO
68 12

YACOB 110 [TPOTPAMME



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

8 KVIACC

N KounyecTBo 4yacoB
JJIeKTPOHHbIE
n Mara uudposbie JdonmostHUTEIbHAS
Tema ypoka Kourpoubnble | IlpakTnyeckue
/ Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE uHdopmanus
padoThI padoThI
1| pecypchl
OCHOBHBIE TIOJIOKEHUS
MOIIEKY/IAPHO- bubmuorexa [JOK
1 . 1 0 0 https://m.edsoo.ru/ff0a5
KHHETHYECKOU TEOPUH U UX 256
OIIBITHBIE TIOATBEPKIACHUSA T
Macca u pa3mep aTOMOB U
2 1 0 0
MOJIEKYJT
Mopenu TBEpIOTO, bubnmnorexa [JOK
3 | XKHUAKOTro M ra3000pa3HOTO 1 0 0 https://m.edsoo.ru/ff0a5
COCTOSIHHH BeIIeCTBa 40e
OObsicHeHHE CBOWCTB
TBEPAOIO, )KUAKOIO U
razo000pa3HOro COCTOSTHUMN
4 1 0 0
BEII[ECTBA Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TeOpUH
bu6mmorexa [IOK
Kpucrannnueckue u
5 1 0 0 https://m.edsoo.ru/ff0a5
amopdHbIe Tena
800
6 CwmauuBaHue u 1 0 0 bubnuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

KaluJIIpHOCTbD.
IToBepxHOCTHOE
HaATSDKCHUE

https://m.edsoo.ru/ff0a5
530

TemoBoe pacuvpenue u
ckarue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab5a
26

Temmneparypa. CBs3b
TEMIIepaTyphl CO
CKOPOCTBIO TETIJIOBOTO
JBVKCHUS YaCTHUI]

JlaTuuk Temmneparyp

BnyTtpenHss sHeprus.
CriocoOb1 I3MEHEHUS
BHYTPEHHEHN YHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5c
60

Buns! Tenonepenaun

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6
412

VYpok-koHpepeHuus
"ITpakTueckoe
UCTIOJTb30BaHUE TETUIOBBIX
CBOMCTB BEILIECTB U
MaTepHaJioB B HENAX
sHeprocoepexeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6
5c0

KonnuecTBO TEIIOTEL.
VY nenbpHas TEIJI0€MKOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6
976

YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

TCIIJIOBOC PABHOBCCUC

088

JlaGopaTtopHnas pabota

JlaTuuk Temmneparyp,

"HccnenoBaHue sBJICHUS Bbubnuorexa [IOK KaJIOpUMET,
TerooOMeHa pu https://m.edsoo.ru/ff0a6a | MepHBII HUIHHIP,
CMENIMBAHUH XOJIOTHOW U 98 nabopaTropHbIe
ropsiueit BojbI" CTaKaHbI
Pacuer xonmuecTBa
TEIJI0ThI, HEOOXOUMOTO
JUTSL HATPEBAHUS TeNa U
BBIJICTISIEMOTO UM TIPH
OXJIQXKICHUU

JlaTuuk Temuneparyp,
JlaGopaTtopHnast pabota Bbubnuorexa LIOK TEPMOMETD,
"Omnpenenenue yaenabHOMU https://m.edsoo.ru/ff0a6 KaJIOpUMETD,

TEMJIOEMKOCTH BellecTna"

bb0

MEPHBIN UIUHJP,
JJIEKTPOHHBIE BECHI

DHeprus TOIUIMBA.
VY nenpHas TemiaoTa
CropaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7
b5a

IInaBmenne n
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenpHas TenaoTa
IUTaBJICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7
1d2

JlaGopartopHas paboTa
"OmnpeneneHue yaenbHOU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7
2fe



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

TEIJIOTHI IUIABJIEHU Jibaa"

[TapooGpa3oBanue u
KoHzeHcanus. Mcmapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
40c

Kunenune. Y nennHas
TEIUI0Ta NapooOpa30BaHUS
Y KOHJICHCAIUH.
3aBUCUMOCTh TEMIIEPATYpPBI
KHUIIEHUSI OT aTMOC(hepHOTO
JIaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
86¢

BuaxxHocTh BO31yXA.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCUTEIIbHOW BIAXKHOCTH
BO3qyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
628

JlaTuuk Temmneparyp,
TEPMOMETD

Pemenue 3agaq Ha
ONpEAEIIEHUE BIAKHOCTH
BO3/yXa

[TpuHIMIIBI pabOTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHHus

KII TermoBoro
nBurareis. TermnoBsie
JBHUTATEIIN U 3aIATa
OKpYXKarolle cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c
7c



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

3aKOH COXpaHEHHUs U
HpeBpallEeHUs DHEPTUU B
TETIJIOBBIX MTPOIIECCax

IToaroroska K
KOHTPOJIBHOH paboTe mo
TeMe ""TemnoBble sIBICHUS.
N3meHeHune arperaTHbIX
COCTOSIHH BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8
3f2

KonTponbhas padota no
TeMe "TemnoBble sIBICHUS.
N3meHenune arperaTHbIX
COCTOSIHM BelrecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8
6ae

Onektpusanus Ten. [[sa
poJia SIMEKTPUIECKUX
3apsI0B

Ypok-uccnenoBanue
"DnekTpu3aIus Te
WHIYKIUEH U IIPU
CONPUKOCHOBEHUN"

Bzaumoneiictere
3apsKEHHBIX TeJl. 3aKOH
Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8
7e4

DIJIEKTPUYECKOE MOJIE.
HarmpsixeHHOCTB
3JIEKTPUYECKOTO TOJIA.
ITpuHLuUI cyneprno3unun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a
Oa



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

ANEKTPUYECKHUX TOJEN

Hocurenu snexTpudeckux
3aps0B. DiIeMEHTapHBIN
3apsia. CtpoeHue atoma

[IpoBOHUKY 1
TUAJICKTPUKH. 3aKOH
COXpaHEHUs
AIEKTPUUECKOTO 3apsia

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8e
f6

Pemenue 3amau Ha
IMPUMCHCHHC CBOMCTB
SJICKTPUYCCKUX 3apsa10B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9
Occ

DIIEKTPUUYECKHI TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUIECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9
5a4

JlericTBUA 3JIEKTPUYECKOTO
TOKa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9
6b2

Ypok-uccrnenoBanue
"IleicTBue
ANEKTPUYECKOTO TMOJIs HA
MIPOBOJIHUKHU U
JUDJIEKTPUKA"

DJIEKTPUYECKUI TOK B
MeTaJlIax, XKUAKOCTIX U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9
838



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

raszax

DnekTpuyeckKas Lemb U eé

COCTaBHBIC YaCTH 0
Jatamk TOKa,
Cwta Toka. JlabopartopHas bubmuoreka [JOK aMIIepMeTp,
pabota "HU3mepenue u 0.5 https://m.edsoo.ru/ff0a8 HWCTOYHHUK IIUTAHUA,
peryjaupoBaHue CUIIbI TOKA" bd6 KOMIUIEKT MPOBOJIOB,
PE3UCTOPBI, KITFOY

DneKTprIecKoe Hatuuk
HanpspbkeHue. BonsTmeTp. HaMpPSDKEHUS,
JlaGopaTtopHnast pabota bubmorexa LOK BOJIBTMETD,
"N3mepenue u 0.5 legps://m.edsoo.ru/fanQe HWCTOYHHK ITUTAHUS,
perynmupoBaHue T KOMIUJICKT TIPOBOJIOB,
HanpspkeHus" PE3UCTOPBI, KIIFOY
ConpoTusienue bubnuoreka [IOK
IIPOBOJIHUKA. Y I€JIbHOE 0 https://m.edsoo.ru/ff0aa7
CONPOTHUBJICHHUE BELIECTBA 38
JlaGopaTtopHast pabota
"3aBUCUMOCTH
AIEKTPUIECKOTO bubnmnorexa [JOK
COIIPOTUBIICHUS 1 https://m.edsoo.ru/ff0aa7
MPOBOIHHKA OT €T JITHHBI, 38
TUTOMIA/IA TIOTIEPEYHOTO
ceueHus u matepuana"
3aBUCHMOCTh CHIIBI TOKA OT bubmorexa HOK

0 https://m.edsoo.ru/ff0aa4

HanpspbkeHus. 3akoH Oma

4a



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

AJid ydaCTKa LCIu

JlaGopaTtopHnas pabota
"HUccnenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UAYIIETO YepEe3 pe3UcTop,
OT COTPOTHUBIICHUS
pE3UCTOpa U HAIPSKEHUS
Ha pe3uctope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa0
4e

JlaTuuk TOKa,
peocTar, HCTOUHHUK
MUTaHKs, Ha0Op
IIPOBOJIOB, KITFOY

ITocnenoBarensHoOE U
napajuieJIbHOE COSTUHEHUS
MIPOBOJTHUKOB

JlaGopaTtopHnast pabota
"IIpoBepka nmpasuiia
CJI0’KEHUsI HANIPS)KEHUN
IIPU [1OCJIEJOBATEIBHOM
COEIMHEHUH JIBYX
pe3uctopoB”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa
58

JlaGopaTtopHast pabota
"ITpoBepka npaBuiia ais
CHJIBI TOKA IPH
napaieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad
1le

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUTSL pa3IMYHOTO
COEIMHEHUS IPOBOTHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/ffOaaf
8a



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

Pabora u MmomHoOCTh
AIEKTPUUECKOTO TOKA.
3akoH [[>xoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ffOab
124

JlaGopaTtopHnast pabota
"Onpexnenenue padoOThl U

MOIITHOCTHU 3JICKTPUUCCKOT' O

TOKA"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOab
3e0

DIIEKTPUUYECKHE LIETTH U
noTpeduTenu
NEKTPUYECKON SJHEPIUU B
onITy. KopoTkoe
3aMbIKaHHE

bubmuorexa [JOK
https://m.edsoo.ru/ffOab
660

ITocTossHHBIC MATHATEI, HX
B3aUMO/JIENUCTBUE

Ypok-uccienoBanue
"N3y4yenue nonein
HOCTOSTHHBIX MAarHuToB"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac3
do

MarunTtHoe none.
MarxauTtHoe moJie 3eMIId U
€ro 3HaueHue I )KU3HU
Ha 3emie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac0
ba

ITonroTroBka K
KOHTPOJIbHOM paboTe 1o
TeMe "DNEeKTpUUECKre
3apsAnbl. 3apsHKEHHBIE Tea
Y MX B3aUMOJEHCTBUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab
d2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

[TocTostHHBIN
ANEKTPUUECKUH TOK"

Konrponbnas padora mo
TeMe "DIeKTpUYECKue
3apsapl. 3apsOHKEHHbIE Tella
Y UX B3aUMOJICHCTBUA.

bu6mmoreka [IOK

. 0 https://m.edsoo.ru/ffOabe
[TocTrossHHBIM 28
AJIEKTPUUCCKUN TOK" / o
Bceepoccniickas
poBepoyHas pabora
PesepBHblii ypok. Paborta c
TEKCTaMH 110 TEME
" . bu6mmorexa [IOK
[TocTostHHBIN
. " 0 https://m.edsoo.ru/ffOacd
INEKTpUYECKUi TOK" / 6
Bcepoccuiickast o
poBepoyHas paborta
OmneiT Opcrena.
MaruuTtHoe noJje bu6mmorexa [IOK
BIEKTPUYECKOTO TOKA 0 https://m.edsoo.ru/ff0acl
MarnuTtHoe 1oJie KaTyIIku d2
C TOKOM
IIpumeHeHune
3JIEKTPOMAarHUTOB B
bu6mmoreka [JOK
texHuke. JlabopaTopHas
0.5 https://m.edsoo.ru/ff0ac7

pabota "Uzyuenue
JNEWCTBUS MAarHUTHOT'O
MOJISI HA IPOBOJHUK C

4a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

TOKOM"

DIIEKTpOABUTATEID
IIOCTOSIHHOTO TOKa.
Hcnons3oBanue
ANEKTPOJABUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIOPTE.
JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue padoThl
aneKTpoBuraress"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac8
6¢C

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOMN
uHaykuuu. IIpasuno Jlenna

DneKTporeHepaTop.
Crioco0bI nosyueHust
AIIEKTPUUYECKON IHEPTUH.
DNEeKTPOCTaHIMH Ha
BO300HOBJISIEMBIX
HNCTOYHHKAX SHCPIruu

IToaroroBka k
KOHTPOJIbHOH paboTe mo
TeMe "DIeKTpuYeCcKne U
MarHuTHbBIE SBICHUS"

KonrponbHas padora no
TeMe "DIeKTpUIECKHe U
MAarHUTHBIE SIBJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0acb
14



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14

6 PesepHblit ypok. Pabora ¢ bubnuoreka [IOK
7 TEKCTaMU II0 TEME 1 0 https://m.edsoo.ru/ffOacc
"TeruioBEIe ABICHUA" 5e
6 PesepBHblii ypok. Pabora c
8 TEKCTaMH M0 TEME 1 0
"Mar"auTHble aBiaeHud"
OBHIEE KOJIMYECTBO
- 68 15.5

YACOB 110 [TPOTPAMME



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

9 KVIACC

Ne KounuecTBo yacos DJIEeKTPOHHbIE
Hara undgposbie JdonmostHUTEIbHAS
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/ Bcero H3YYeHUs o0pa3oBaTe/ibHbIE uHopmanus
padoThI padoThI
n pecypcsbl
1 MexaHuueckoe TBUKEHHE. 1 0 0
MartepuanbpHas TOUYKa
Cucrema otcuera. bu6mmoreka [IOK
2 OTHOCHUTENBHOCTH 1 0 0 https://m.edsoo.ru/ff0ad
MEXAHUYECKOTO JBUKEHHUS 474
PaBHOMEpHO® bu6mmoreka [IOK
3 . 1 0 0 https://m.edsoo.ru/ffOad
MIPSIMOJIMHENHOE JIBH)KCHHE
19a
HepasHomepHoe
NPSAMOJIMHENHOE JBUKECHHUE.
4 1 0 0
CpenHsis 1 MTHOBEHHas
CKOPOCTH
[IpsimonuHeitHoe bubnuoreka [IOK
5 PaBHOYCKOPEHHOE 1 0 0 https://m.edsoo.ru/ff0ad
JIBUKEHUE. Y CKOpEHUE 8d4
CkopocThb NpSIMOJIMHENHOTO
ABHOYCKOPEHHOTO
g | Pamroyexop 1 0 0
nsxkeHus. ['papuk
CKOPOCTH
7 JlabopaTopHas pabota 1 0 1 bubmuotexa [JOK JlepeBsHHBII



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

"OnpeneneHue yCKOpeHus
TeJa MPU PaBHOYCKOPCHHOM
JBUKEHHUH 110 HAKJIIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/ff0ad
b18

OpyCOK,
3JIEKTPOHHBIN
CEeKYHIOMEp

CB00OIHOE TaJIEHUE TEIL.

8
OmnpiTh [Nanmes
PaBHOMEpHOE ABMKEHUE 110
okpykHOCTH. [lepuon bubnnoreka [JOK
9 9acToTa OOpamieHus. https://m.edsoo.ru/ffO0ael
Jluneiinast u yrioBas 76
CKOpPOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHHUE
. bu6mmoreka [IOK
I1 H .
11 CPERIH SAKOH HIbIoToHa https://m.edsoo.ru/ff0ae6
Bexrop cuiel
12
. bu6mmoreka [JOK
B H .
12 ropou ?:aKOH pIOTORA https://m.edsoo.ru/ffO0ae7
PaBHopeiicTBYIOIIAs cria 92
. bu6mmoreka [JOK
T H .
13 PETHH SaKOm HRIoToHa https://m.edsoo.ru/ff0ae9
Cynepno3unus cui g2
Pemenue 3anau Ha bu6mmorexa [IOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb
Herorona 6¢
15 Cuna ynpyroctu. 3aK0H bubmuotexa [JOK

I'yka

https://m.edsoo.ru/ff0aec



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

16

Pemenue 3agay no reme

«Cuia yrnpyroctu»
JIaboparopHast pabota bubnunoreka [HOK
17 «OrnpeneneHue KeCTKOCTH https://m.edsoo.ru/ffOaee
MIPY>KAUHBI» 28
bu6mmoreka [IOK
18 Cuia TpeHus https://m.edsoo.ru/ff0af7
38
Pemenue 3ana4 no teme bubmorexa [JOK
19 8 https://m.edsoo.ru/ffOafa
«Cuna TpeHus»
26
JlaGopaTopHas pabora
" ODeILEICHILE bubnuorexa [JOK
20 bedt https://m.edsoo.ru/ff0af8
ko3¢ duLneHTa TPEHUS be
CKOJIBKEeHUS" o
Pemenue 3anau mo teme bu6mmorexa [IOK
21 "3akonsl Hetorona. Cuna https://m.edsoo.ru/ff0afb
ynpyroctu. Cua tpenus’" 8e
Cuna TSHKeCTH M 3aKOH
BCEMHUPHOTO TATOTEHUS bubmorexa HOK
22 P ' https://m.edsoo.ru/ff0af0
Y ckopenue cBOOOTHOTO 44
MaJICHUS o
VYpoxk-koHpepeHuus
23 "JIBM>KEHHE TEJ BOKPYT

I'paBUTAlUOHHOT'O LICHTPA



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

(Conneunas cucrema).
lanaktukn"

24

Pemrenue 3agad mo reMme
"Cuia TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5
8

25

[lepBas kocMHuueckas
ckopocTbh. HeBecoMocTh u
neperpy3Ku

bubmuoreka [JOK
https://m.edsoo.ru/ff0af3
3c

26

PaBHOBecue maTepuanbHOR
TOYKH. AOCOIIOTHO TBEPOE
Teio. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBL.
LenTp TsxeCcTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe
36

27

PaBHOBEeCHE MaTepuaIbHON
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp TsxecTn

28

Pemrenue 3agad mo reMme
"MowmeHT cuisl. LlenTp
TsoKecTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0
2b4

29

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme
"MexaHn4ecKoe IBUKEHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0
408



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408

Bs3aumoneiictBue Ten"

KontposbHas pabota mo
Teme "MexaHnyecKoe

bu6mmoreka [IOK

30 . https://m.edsoo.ru/ffob0
nBmkeHue. Bzaumoeicreue 6ec
Ten" T
Nmnynbce Tena. Umnynbe
CWJIBL. 3aKOH COXPaHEHUs bubmorexa [JOK
31 ] https://m.edso0.ru/ffOb0
HMITyJIbCa. YIIPYroe u 7fa
HEYIpPYyroe B3auMOJICHCTBUE o
Pemenue 3agay mo teme Buoauotexa HOK
32 "3aKOH COXpaHEeHUs https://m.edsoo.ru/ffob0
uMIysbca" 96¢
Ypok-koHbepeHIus
33 "PeakTUBHOE JABUYKCHUE B
MPUPOJIE U TEXHUKE"
Mexanunueckas paboTa u bubmorexa [JOK
34 https://m.edsoo.ru/ffob0
MOIIHOCTH
ag4
bu6mmoreka [JOK
Pabora cuiibl TSDKECTH, CHITBI
35 https://m.edsoo.ru/ffob0
YIPYTOCTH M CHJIBI TPESHUS
db8
JIaGoparopHas pabota
«OrnpeneneHue pabOThI CUIIBI
36 TPEHHS P PABHOMEPHOM

JBU>)KEHUU TEJIa 110
TOPU30HTAIBHOU
MMOBEPXHOCTH



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

CBs3b 9HEprUH U pabOTHI.

37
ITorenumanpHas SHEpPIUst
Kunernueckas sneprusi. bubnunoreka [JOK
38 Teopema 0 KHHETHYECKOM https://m.edsoo.ru/ffob0
JHEPTruu c32
39 3aKOH COXpaHEHUS SHEPTUU
B MEXaHHKE
JlaboparopHas padorta bubnuorexa [JOK
40 «3yueHne 3aKoHa https://m.edsoo.ru/ffOb1
COXPAHEHHUS SHEPTUN 2fe
KonebartenbHoe 1BUKEHUE U bubmorexa LOK
41 https://m.edsoo.ru/ffObl
€ro XapaKTEePUCTUKU
858
3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
42 BeinyxaeHHble KojaeOaHMsl. https://m.edsoo.ru/ff0b2
Pe3onanc 0f0
43 MaremaTnyeckui u
MPYXUHHBIA MasSsTHUKU
Ypoxk-uccienoBanue
bu6mmoreka [JOK
«3aBUCUMOCTD ITEpHOJA HaGop npyxwuH,
44 . https://m.edsoo.ru/ffObl
KOJICOaHUH OT JKECTKOCTH 97a HUTbH, HA0Op TPY30B
MPY>KUHBI X MACCHI IPy3a» -
45 [IpeBpamienue sHepruu npu
MEXaHUYECKUX KOJIeOaHHIX
46 JlabopaTopHas pabota bubnmoreka [JOK

«OmpeneneHne 4acToOThl 1

https://m.edsoo.ru/ffObl



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

nepuo/ia KojaeOaHuit
IIPY’KUHHOI'O MAsITHUKA»

aec

47

JIaboparopHast pabota
«[TpoBepka HE3aBUCUMOCTH
nepuoja Kojebanuii rpysa,
IIOABCHICHHOI'O K HUTU, OT
Macchl Tpy3a»

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

97a

JATYUK YCKOPEHUS,
IPy3 C KPIOUKOM,
Jérkas
HEpaCTSKUMasi HUTh
pyJieTka

48

MexaHNYeCcKHe BOJIHEL.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IponosibHBIE 1
MOIEPEYHbIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2

1fe

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM TeEIIE.
CelicMuyecKkue BOITHBI"

50

3ByK. Pacripoctpanenue u
OTpakCHHE 3BYKa

51

Ypoxk-uccienoBanue
"HabutoieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pe30HaHC

53

VYpoxk-koHpepeHuus
"VbpTpa3ByK U HH(pa3BYyK B
MIPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2

3ca
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IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "3aKOHbI

bu6mmoreka [IOK

54 https://m.edsoo.ru/ffOb2
coxpaHeHus. MexaHu4YeCcKre 550
KoJieOaHMS U BOJHBI" T
KonrponsHas pabora no
55 TeMe "3aKOHBI COXPAHEHUS.
Mexanndeckue KojieOaHus U
BOJIHBI"
bu6mmorexa [IOK
DIEeKTPOMarHuTHOE T0JIE.
56 https://m.edsoo.ru/ffob2
DNEeKTPOMarHUTHBIC BOJTHBI abe
CaoiicTBa
57
3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana [TocTosaHHBIM
3JICKTPOMAarHUTHBIX BOJIH. Bubnuoreka L[OK MM0JI0COBOI Mardur,
58 Hcrnonb3oBanue https://m.edsoo.ru/ffob2f | Tpybxka I1BX,
3JIEKTPOMArHUTHBIX BOJIH €6 KOMIUIEKT MPOBOJIOB
IUTSI COTOBOM CBS3H" HCTOYHHUK ITUTAHUSA
Ypok-uccnenoBanue
"N3y4yeHue cBONCTB bubnuoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2
IIOMOII[bI0 MOOMIEHOT'O c6e
tenedona”
Pemrenue 3agaq Ha
60 OTIpe/IeTICHUE YaCTOThI U

JJIMHBI 3J1€KTpOM8.I‘HHTHOfI
BOJIHBI
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DneKTpOMarHuTHas Ipupoaa

bu6mmoreka [IOK

61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ff0b3
BonnoBrie cBOMCTBaA cBETa 1d0
Hcrounuku cBera.
[IpsamonnneniHoe bubmnorexa [IOK
62 https://m.edsoo.ru/ff0b3
pacmpocTpaHeHHUE CBETA. 658
3atmenust CosHia v JIyHbl -
3aKOH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1au Ha bubmorexa LIOK
63 ’ https://m.edsoo.ru/ff0b3
MIPUMCHECHHE 3aKOHA 8c4
OTpPaKEHUS CBETA T
bu6mmorexa [IOK
[Ipenomnenue cBera. 3aK0H
64 https://m.edsoo.ru/ffOb3
MPEIOMJICHUS CBETA
aea
[TonHOEe BHYTpEeHHEE
OTpa)keHUE CBeTa. bubnuoreka [IOK
65 Hcnons30BaHMe TIOTHOTO https://m.edsoo.ru/ff0b3
BHYTPEHHETO OTPAXECHHUS B c3C
ONTHYECKUX CBETOBOJIAX
JlabopaTopHas paboTta
"UccnenoBanue
66 3aBUCHMOCTH yTJia
MIPEIOMIIEHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-crekno""
67 Ypok-koHpepeHIus

"Ucnos30BaHuE TOJTHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
ONTHUKOBOJIOKOHHAS CBSI3b"

JInnsel. OnTnyeckas cuiia

bubmuorexa [JOK

68 https://m.edsoo.ru/ffOb3f
JIH3BI
2c
. bubmuoreka [JOK
[TocTpoeHne n300paskeHuii B
69 https://m.edsoo.ru/ffOb4
JIMH3aX
44a
JlaGopaTopHas pabora
"Onpenenenne GoKycHOTO bubmorexa LOK
70 Y . https://m.edsoo.ru/ffob4
PacCTOSTHUS U ONITUYECKOU 206
CWJIBI cCOOMparomei JIMH3b1" T
Ypok-koHpepeHIus bubnuorexa [JOK
71 "OnTuyeckue JMH30BbIE https://m.edsoo.ru/ffOcOa
npuoops!" 7e
bu6mmoreka [JOK
['ma3 kak onruyeckas
72 https://m.edsoo.ru/ffOb4
cucremMa. 3peHue
684
VYpoxk-koHpepeHuus
73 "edextsl 3penus. Kak
COXPAHUTH 3peHue"
Pasnoxxenue 6emoro csera B
cnektp. OnbiTel HptoTOHA bubmorexa HOK
74 ' ' https://m.edsoo.ru/ffOcOf
CrnosxeHue CeKTpaIbHBIX ac
1BeToB. Jucnepcus ceera o
75 JIaGoparopHas paboTa bubnuorexa [IOK
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"OnBITHI IO PA3I0KEHUIO
0eJI0ro CBeTa B CIIEKTP U
BOCHPUSATHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOII0ICHUHN Yepe3
1IBETOBBIE (DUITBTPHI"

https://m.edsoo.ru/ff0cOe
2a

Ypok-npakTUKym
"BoJIHOBLIE CBOMCTBA CBETA:

76
nucrnepcusi, THTepepeHIms
u qudpakmms"
bubmuorexa [JOK
O P
77 meTet Pesepgopia u https://m.edsoo.ru/ffOcl
TJTAaHEeTapHAas MOJICNTb aTOMa
2a8
78 [Toctrynatel bopa. Monens
aroma bopa
Wcnyckanue u norsouieHne bubnuoreka [IOK
79 cBeTa aroMoM. KBaHTEHI. https://m.edsoo.ru/ffocl
JIuHeityaTbie CIEKTPHI 44c
Ypok-TipakTUKyMm bubnmnoreka [JOK
80 "HalroieHre CieKTpoB https://m.edsoo.ru/ffOcl
ucnyckaHus'" 550
bu6mmorexa [IOK
81 PagnoakTMBHOCTH U €€ BUJIBI https://m.edsoo.ru/ff0cl
672
CtpoeHne aToOMHOTO si/ipa bubmorexa LHOK
82 P Apa. https://m.edsoo.ru/ffOcl

HYKJ'IOHHaSI MOACIb

8ac
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bubmuoreka [JOK

P e

83 OAICTHBHET https://m.edsoo.ru/ffOcla
npeBpatieHus. M30tomnsl 14
Pemenue 3agau mo teme: bubmuorexa [JOK

84 "PagnoakTuBHbBIE https://m.edsoo.ru/ffOcl
npespanieHus" bda

85 [Tepuon monypacmnanga
Ypok-koHpepeHus
”PpazmoaKTqI)/IBI:{LIe U3IYUYEHUS bubmaorexa LIOK

86 & https://m.edsoo.ru/ff0c2
B IIPUPO/IE, MEAUIIMHE, 126
TeXHUKe" o
SAnepHble peakuuu. 3aKOHbI bubnuorexa [JOK

87 COXpaHEHHs 3apsI0BOTO U https://m.edsoo.ru/ffOclc
MacCOBOT'0 YHCET 58
OHeprus CBA3M aTOMHBIX bubnnoreka [JOK

88 anep. CBsi3b Maccel U https://m.edsoo.ru/ffOcl
DHEPrumn d7a

89 Pemenue 3agau o reme
" nepHsble peakun”
Peaxiuu cunTesa u nejieHus bu6mmoreka [JOK

90 snep. IcTouHnKY SHeprun https://m.edsoo.ru/ff0cle
ConHia u 3BE3] 88
VYpok-koHpepeHus

01 " nepHas dHepreTHka.

JleficTBHS paguOaKTUBHBIX
U3JIy4CHUH Ha )KUBBIC
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pabote mo Teme bubnunoreka [JOK
92 "DeKTpOMarHUTHOE TOJIE. https://m.edsoo.ru/ff0c2
DNEeKTPOMArHUTHBIE BOJHBI. 23e
KBanToBsie siBieHus"
KonTposibHas padora no
93 TeMe "DIIEKTPOMAarHUTHOE
nosie. DJIEKTPOMarHUTHBIC
BOJIHBIL. KBaHTOBBIC siBiIeHUS"
[ToBTOpEeHue, 060061IEHNE.
JlabopaTopHblie pabOThI 110 bubmorexa [JOK
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Ten" o
[ToBTOpeHnue, 06061IEeHNE.
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[ToBTOpeHnue, 06061IeHNE.
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[ToBTOpenue, obo0mIEHNE.

bu6mmoreka [IOK
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[ToBTOpEeHmE, 0600IIECHNE.
Pabora ¢ TekcTamu 1o Teme bubmorexa LHOK
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3aKOHbBI COXPAHEHUS B d6a

MexaHuke" o

10 [ToBTOpenue, 06001IEeHNE. bubnnoreka [JOK
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10 [ToBTOpeHnue, 06001IeHNE. bubnuorexa [JOK
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUSI OCHOBHOM OBPA30BATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

7 KIIACC
Koxn . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTaThl 0CBOCHHMS OCHOBHOI 00pa3oBaTe/1bHOI MPOrpaMMBbI OCHOBHOI'O
NpoBepsieMor
001ero oopazoBaHus
0 pe3yJbTarTa
1.1 UCII0JIb30BaTh U3yYECHHBIE IOHATHUS
12 pa3nuyaTth SIBICHUS 10 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE
' (usndeckoe sBiIeHIE
pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NYECKUX SBICHUH B OKPYKAIOUIEM MHpPE, B TOM YHCJe (U3NIECKHE
1.3 ABJIEHUS. B TPUPOJIE, MPU 3TOM IEPEBOAUTH MPAKTHUECKYIO 3aJadyy B Y4YeOHYIO, BBIJIENSTH CYIIECTBEHHBIE
cBOICcTBa (IpU3HAKN) PU3NUECKUX SBICHUI
OTKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3HUECKHUE SBJICHUS, UCHOIb3Yys (PU3NUYECKUE BEIMYUHBI, IPU OMUCAHUU
14 NPaBUIbHO TPAKTOBATh (PU3MYECKHH CMBICT HCIIOJIB3YEMbIX BEJIMUYUH, UX 0003HAYEHUS U €AMHUIIBI (PU3NYECKUX
' BEJIMYMH, HAXOJAUTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NUYECKYIO BEJIMUUHY C IPYTMMH BEIUYMHAMU, CTPOUTH
rpaduKy H3y4eHHbIX 3aBUCUMOCTEN (DU3NUYECKUX BETHUUH
15 XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBIEHUS M IMPOLECCHI, UCIOJIb3Ys M3YUYEHHbIE 3aKOHBI, IPU 3TOM
' JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alHCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE
OOBSICHATH (PU3MYECKHE SBJICHHS, MPOLECCH M CBOMCTBA TEJ, B TOM YHCJE€ M B KOHTEKCTE CHUTyallMi MPaKTHKO-
16 OPUEHTHPOBAHHOTO XapaKTepa: BbIBIATH NPUYMHHO-CIEJICTBEHHbIE CBS3HM, CTPOUTH OObBiAcHeHHe u3 1 — 2
' JIOTMYECKUX IIaroB ¢ Onopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBAa (DPU3MYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH




1.7

pemate pacuéTHble 3a7aud B 1 — 2 JelcTBUA, UCHOJNB3YS 3aKOHBI U (HDOPMYIIbI, CBS3bIBalOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCIIOBUS 3aJlayd 3alUChIBATh KpPAaTKOE YCJIOBHE, IMOJACTaBIATh (U3HUECKUE
BEJIMYMHBI B (OPMYJIbI M IPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE JIIsl pEIIeHUs 3a/1ad,
OLICHUBATh PEATUCTUYHOCTH MOTYYCHHON (PU3UUECKON BETUUNHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPhIE MOXHO pEHIMTh MNpPU MNOMOIIM (U3UYECKUX METOJOB, B OINUCAHUU
UCCIIEIOBaHMsI BBIIEATh IPOBEPAEMOE NPEIAINOJIOKEHHE (THIOTE3y), pa3iudyarb M HUHTEPIPETUPOBATH
NIOJIyYEHHBIN pe3yJbTaT, HAXOIUTh OLIMOKH B X0JI€ OIbITA, JIEJIaTh BBIBOJBI [10 €0 PE3yJIbTaTaM

1.9

MPOBOAMUTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKHUX SIBICHUN WM (U3MYECKUX CBOMCTB Tel: (QopMyIHUpOBaTh
poBepsieMble MPEANOI0KEHHUS, COOUPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000pYyI0BaHUS, 3aUCHIBATh X0/ OMBITA
1 GOPMYyIUPOBATH BBHIBOJIBI

1.10

BBITIOJHATDL NPAMBIC U3MEPCHHUA C UCIIOJIB30BAHUCM aHAJIOTOBBIX U III/I(i)pOBI)IX HpI/I60p0B, 3aIllMChIBaTh IIOKa3aHUs

nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON OTPEITHOCTH U3MEPEHUI

1.11

MMpOBOANTL HCCIICAOBAHUC 3aBHCUMOCTHU OI[HOﬁ (1)I/ISI/I‘ICCKOI‘/‘I BCIMYHMHBI OT ,Z[perfI C HUCIIOJIb30BAHUCM IIPAMBIX
H3MepeHHI>i, Y4aCTBOBATh B IINIAHUPOBAHUU lee6H0ro HUCCJICIJO0BaHUsI, CO6I/IpaTB YCTAHOBKY U BBIIIOJIHATDH
HU3MCPCHUH, CICAYs NPCAIIOKCHHOMY IUJIaHY, q)HKCHpOBaTL PE3YyIbTAaThl HOHy‘lCHHOﬁ 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX
BCJIMYHMH B BUJC ITPCIJIOKCHHBIX Ta6J'II/ILI )51 Fpaq)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTAaTaM HCCIICIOBAHU A

1.12

MMPOBOAUTH KOCBCHHBIC U3MCPCHU CI)I/ISI/I‘-ICCKI/IX BCJIIMYHMH, CICAYA npennomeHHoﬁ HUHCTPYKIUU: IIPU BBIIIOJIHCHUHN
H3MepeHHfI CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAYCHUC HCKOMOM BEITUYMHEI

1.13

coOroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYJOBAHUEM

1.14

YKa3bIBATh MMPUHIUIIBI JeNCTBUSA HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB, XapaKTCPU30BaTh HPHUHIUIIbLI JIeNCTBUSA
HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKUX yCTpOﬁCTB C IMOMOLIBIO HX OIMKCAaHUs, UCIOJIB3Yyd 3HAHUA O CBOMCTBaX
(I)I/IBI/I‘-ICCKI/IX SIBIICHUH U HCO6XOI[I/IMLIC (bI/ISI/I‘-ICCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

MPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHIO O MPUMeEpax) NPAKTHUECKOTO UCIOIb30BaHU s GU3NYECKUX 3HAHUIMA
B TIOBCEHEBHOM XHU3HU IJs obecrieyeHUs 0€30IacHOCTH IMpHU OOpalleHuH ¢ MNpUOOpaMH U TEXHUYECKUMU

YCTPOMCTBAMHM, COXPAHEHHS 3J0POBbs U COOJIIOJICHNs] HOPM SKOJIOTMYECKOT0 ITOBEICHUS B OKPYKAIOIIEH cpene




OCYIIECTBIISITh OTOOpP HMCTOYHHUKOB MH(pOpManuu B ceTu VHTEpHET B COOTBETCTBUU C 33JaHHBIM IMOMCKOBBIM
1.16 3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HaHUN U MyTEM CpaBHEHHUS PA3IMYHBIX UCTOYHUKOB BbIAEIATH HH(GOPMAIIHUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUUBOIT MITH MOKET ObITh HEJJOCTOBEPHOMN
UCIIOJIb30BaTh TIPU BHITIOJTHEHUH YYE€OHBIX 33JaHU HAYYHOIOIYJISIPHYIO JINTEPATYPY (PUIUUYECKOTO COACPIKAHMS,
1.17 CIIpaBOYHbIC MaTepHallbl, pecypcbl ceTu VIHTepHeT, BiaAeTh MNpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO
co3/1aBaTh COOCTBEHHBIC KPATKUE MMChMEHHBIE M YCTHBIE COOOIICHHsI HA OCHOBE 2 — 3 UCTOYHUKOB MH(OpMAIINH
118 buznYecKoro coaep:kaHus, B TOM YHCIE MyOIWYHO AeNaTh KPAaTKHe COOOIIEHUS O pe3yiabTaTaX MPOEKTOB HIIU
' yueOHBIX HMCCIEI0BAaHUM, MIPH STOM I'PAaMOTHO MCIIOJIb30BaTh W3YYEHHBIN MOHATHHHBIN ammapar Kypca (U3HKH,
CONPOBOXAATh BBICTYILJIEHUE ITPE3CHTAalUEH
MIPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB U MCCIEIOBAaHUMN pacHpenesisiTh 00S3aHHOCTU B TPYMIE B COOTBETCTBUU C
119 MOCTaBJICHHBIMH 3a7a4aMH, CJCAUTH 32 BBIMOJHEHHWEM IIJIaHA JEUCTBHUM, aJleKBAaTHO OILEHUBATh COOCTBEHHBIN
' BKJIAJI B JIEATEIBHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYHUTHIBasi MHEHUE
OKPY>KaOIIHUX
8 KUIACC
Kon
nposepsieM IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
oro o01mero odpasoBanus
pe3yjabTara
1.1 MCIIOJIb30BATh MOHATHUSA
12 pasznuyaTh SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIONINX JTaHHOE
' (usndeckoe sBIEHIE




1.3

pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUH B OKPYKAIOIIEM MHpPE, B TOM 4YHCIC (PHU3MUECKUE
SIBIICHHS B TIPUPOJIE, TIPH ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B YYeOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HakK) GU3NYECKUX SBICHUN

1.4

OIKCHIBATh M3YYEHHBIC CBOWCTBA TeN M (PU3NUECKUE SBJICHUS, UCTIONB3Ys (PU3MUYECKHE BEIHMYMHBI, IPU OMHUCAHUH
NPaBUIBHO TPAKTOBATh (DU3MYECKHI CMBICI HCIOJIB3YEMbIX BEIWYMH, O0O3HAUCHHS W EIUHMULBI (DU3NYECKHX
BEJIMYMH, HaXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIMYHHY C JAPYTUMH BETUYMHAMH, CTPOUTH

rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (PU3MUCCKUX BEIIMIUH

1.5

XapaKTEpUu30BaATh CBOMCTBA TCI, Q)HSquCKI/IC SBJICHUS W IIPOLICCChI, UCIIOJIb3Yysl HN3YUCHHBIC 3aKOHBI, IIPU 3TOM
AaBaTb CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3dKOHa 1 3allUCbIBATh €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TEJM, B TOM YHCIE M B KOHTEKCTE CHTyallUd MPAaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYMHHO-CIEJACTBEHHBIE CBSA3HM, CTPOUTh OOBsicHeHMe u3 1 — 2
JOTHYECKUX IIaroB C MOMOIIBI0 1 — 2 HM3y4eHHBIX CBOWCTBA (DM3MYECKHUX SIBICHUH, (U3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

1.7

pewmath pacu€rHble 3a1aud B 2 — 3 neicTBHA, HUCHONBb3YsS 3aKOHBI U (DOPMyIbI, CBSA3BIBAIOLIME (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4M 3alUCHIBATh KPaTKOE YCIIOBHE, BBIABIATH HEOCTATOK JAHHBIX JUIS
peleHus 3ajadyM, BbIOMpATh 3aKOHBI U (HOpMyJbl, HEOOXOAUMBbIE Ui €€ pelIeHus, NPOBOJUTH pacuéTbl U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6J'I€MBI, KOTOPBIC MOXHO PCIINTH IIPU ITOMOIIU (I)I/I3I/I‘-ICCKI/IX MCTOHOB, UCIIOJB3Yysd OIMCAHHNC
HUCCJIICAOBAaHUs, BBIACIIATE MPOBEPACMOC TMPCAINOIJIOKCHNUE, OLNCHUBATH IIPABUJIBHOCTL IIOpsAJKa IMPOBCACHUA
HCCICA0BaHUs, ACTIATb BBIBOAbI

1.9

MPOBOJIUTH ONBITBI MO HAOMIONEHUIO (U3UYECKUX SBJICHUM WIM (PU3HUECKHX CBOWCTB Tel: (HOpPMYIHUPOBATH
MIPOBEPSIEMBIC TIPEATOIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHMS, OMUCHIBATH X0 OIbBITA U
(GhOpMyIHUPOBATH BHIBOIBI

1.10

BBINOJIHATH MpPSIMble U3MEPEHHs] C MCIOJIb30BAHWEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl N3MEPEHUH C YUETOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH




1.11

IIPOBOAUTE HCCICAOBAHHUE 3aBUCHUMOCTH O,Z[HOP'I (bHBH‘ICCKOfI BCJIIMYHUHBI OT ,Z[perI;'I C HMCIIOJIB30BAHHUEM IIPAMBIX
H3MepeHI/II>'IZ IJIaHUPOBAThb HCCJICIOBAHUC, CO6I/IpaTB YCTAHOBKY W BBIIIOJHATh UBMCPEHUA, CICAYA ITPCATOKCHHOMY
IJIaHYy, (bHKCHpOBaTI) PE3YJIbTAThI HOJ'Iy‘lCHHOfI 3aBUCUMOCTH B BHJC Ta6J'II/IH nu l"pa(bI/IKOB, J€J1aTb BBIBOJBI II0
pe3yiabTaTaM UCCICA0OBAHNA

1.12

MMPOBOANUTH KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYHMH! [IJTAHUPOBATh U3MCPCHUA, CO6I/IpaTb OKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CJICAYA HpGIIJIO)KGHHOfI HWHCTPYKIMU, U BEIYUCIIATh 3HAYCHUC BCJIMYNHBI

1.13

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM

1.14

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha UX ONUCAHUS,

HCII0JIB3YA 3HAHUSA O CBOMCTBaAX (1)I/I3I/ItIeCKI/IX SIBJICHHUH U HCO6XO[[I/IMBIG (1)I/IBI/I‘I€CKI/IC 3aKOHOMCPHOCTHU

1.15

paciio3dHaBaTb IIPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa H HU3MCPUTCIIbHBIC HpI/I60pI>I o CxXeMaM H CXCMAaTH4YHBIM
pPUCYHKaM, COCTaBJISITb CXEMbI 3JDJICKTPUUYCCKUX Hener ¢ IociaedoBaTEIbHBIM U nmapauiCJibHbIM COCIHMHCHHUEM
QJIEMCHTOB, pa3jindyasl YyCJIOBHBIC 0003HaYEHH DJIEMEHTOB QJICKTPHUUYCCKUX Heneu

1.16

MPUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHIO O IPUMEPAX ) MPAKTUYECKOTO HCIOIb30BaHUS (PU3UYECKUX 3HAHUI B
MOBCEIHEBHON JKU3HU I obOecrieuyeHUs O€30MacHOCTH MpH OOpamieHuu ¢ NpudopaMd W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUSI 3I0POBbS U COOTIOACHUSI HOPM SKOJIOTHMYECKOTO TIOBEICHHUS B OKpYKaIOIeh cpee

1.17

OCYIIECTBIISATh MOUCK UH(POpMauu GU3HNIECKOTO COIepKaHus B ceT VIHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUHN U
MyTEM CpaBHEHUS TOMOJIHUTEIbHBIX HCTOYHUKOB BBIIETSATh MHPOPMAIIMIO, KOTOPas SIBJISIETCS TPOTUBOPEUNBOMN WITH

MOKET OBITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO JUTEpaTypy (U3NUYECKOTO COJepKaHus,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT; BiageTh MNpUEMaMM KOHCIEKTUPOBAaHUS TEKCTA,
npeoOpa3oBaHust HHYOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.19

CO371aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEeHHs, 0000mas uHOpMaIuio U3 HECKOJIBKUX
HMCTOYHHKOB (DU3UYECKOTO COJEpPkKAHWsA, B TOM YHCJIE ITYOJMYHO MPEACTABISITH PE3yJbTaThl MPOCKTHOW WIIN
HCCIIE0BATENBCKON JIEATENIBHOCTH, IIPU 3TOM I'PaMOTHO HMCIOJIB30BaTh M3YYEHHBIM MOHATHMHBIA anmapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHUE NPE3eHTael




IIpHU BBIITOJIHCHHUHA yLIe6HBIX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/I‘16CKI/IX IIPpOoHECCOB pacupeaciIiaTh 0053aHHOCTH B
Ipynmn€ B COOTBETCTBHMHM C IIOCTABJICHHBIMU 3aJadaMu, CICAWTb 3a BbIIIOJIHCHUCM IIJIaHA HeﬁCTBHfI u

1.20
KOPPEKTUPOBaTh €ro, aJCKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAJl B JIEATEILHOCTh TPYIIbI, BBICTPAHUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, MPOSBIISAS TOTOBHOCTD pa3periarh KOHMIUKTHI
9 KJIACC
Kox
npoBepsieM IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
oro 001ero oopazoBaHus
pe3yjabTara
1.1 WCIIOJIb30BaTh U3YYCHHBIE TOHATHS
12 pasznuyaTh ABJICHHS MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
' buznueckoe sBICHNE
pacro3HaBaTh MPOSBIEHWE W3YYCHHBIX (PU3MUECKUX SIBIICHUM B OKPYXKAIOIIEM MHUPE, B TOM uHCIe (PU3HUECKUE
1.3 SIBJICHHS B TIPUPOJIC, TIPH STOM MEPEBOIUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIJICISTH CYIIIECTBEHHbBIE CBOMCTBA
(mpu3HaKkK) PU3NUECKUX SIBICHUN
OTHCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS, UCTONb3Ys (PU3MUECKHE BEIMYUHBI, MPU OMHUCAHHUH
14 MPaBUJIbHO TPAaKTOBaTh (M3MUECKUN CMBICT HUCHOIB3YEMBIX BEIMYMH, OOO3HAUYEHUS M EIUHUIBI (PU3NUECKHX
' BEJIMYMH, HaXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE AAHHYIO (PU3UYECKYIO BETUYHMHY C JAPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIIUYUH
15 XapaKkTepU30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBIICHUS W TPOIECCHI, MCIONB3Ys H3YYCHHBIC 3aKOHBI, TIPH 3TOM
' JIlaBaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATHIECKOE BHIPAKEHUE
1.6 OOBSACHATh (PU3MYECKHE TMPOILECChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTyallMidi MPaKTUKO-




OPHUECHTHUPOBAHHOI'O XapaKTEpa: BbBIABIATH NPHUYHMHHO-CICACTBCHHBIC CBA3HU, CTPOUTH 00bsAcHenne u3 2 — 3
JJOTMYCCKUX HIaroB € ITOMOIIBIO 2 -3 HN3YUCHHBIX CBOICTBa (bI/IBI/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/I‘IGCKI/IX 3daKOHa HJIHN
3aKOHOMEPHOCTH

1.7

pemath pacuéTHBIE 33Ja4yM (OMHMpAIOIIMEcs Ha CUCTEMY U3 2 — 3 ypaBHEHMI), MCIIOJB3Ysl 3aKOHBI M (hOPMYIIBI,
CBSI3bIBAIOIIME (DM3WYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBUS 3a/ayd 3alMChIBATh KpPAaTKOE YCIIOBHE,
BBISBIISITH HEOCTAIOUINE MM M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE JJISI PELICHHUS,

IMPOBOAUTH paCtIéTI)I 1 OCHUBATDH PCAITMCTUYIHOCTD NOJTYUYCHHOI'O 3HAYCHUSA (1)H3HHGCKOﬁ BCIINYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOJKHO pPCHIUTL IIPpHU ITOMOIIH (1)I/I3I/I‘IGCKI/IX METOAOB, HCIIOJIb3Yyd OIIUCAHUC
HCCIICAOBAaHNUA, BBIACILATH IIPOBEPACMOC IIPCAIIOIOKCHUE, OLOCHHMBATL IIPABHUIIbHOCTL IIOpsAAKa IIPOBCIACHUA
HCCJICAOBAHN, ACJIaTh BBIBO/AbI, MHTCPIIPCTUPOBATL PE3YJILTATHL Ha6J'IIOI[eHI/II71 H OIIBITOB

1.9

MPOBOAMTE OIBITHl 1O HAOMIOACHHUIO (DU3MUYECKUX SBICHUN WIA (PU3UYECKHX CBOWCTB TEI: CAaMOCTOSITEIHLHO
coOuparh YCTaHOBKY W3 H30BITOYHOrO HaOopa OOOpYIOBaHUS, OIMCHLIBATH XOJ OIBITA W €r0 PEe3yJIbTaThI,
(GbopMyIUPOBATh BHIBOIBI

1.10

MPOBOAMTD MPU HEOOXOAUMOCTH CEpHUIO MPSMBIX U3MEPEHUH, OTpeeNisis CpeAHee 3HAUCHUE U3MEPSIEMOIl BeTHUNHBI
(pokycHoe paccTosiHMe coOuparoliel JIHH3bI), OOOCHOBBIBATH BBIOOp CHocoba wu3MepeHus (M3MEPUTEIHLHOTO
npubopa)

1.11

MNpoBOAUTL MCCJIICIOBAHUC 3aBHCUMOCTEM (I)I/I3I/I‘IGCKI/IX BCJIMYUH C HCIHOJB30BAHUCM IIPAMBIX H3MepeHHI>'II
IJIaHUPOBATb HCCICAOBAaHUE, CAMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (I)I/IKCI/IPOBaTL PE3YIbTAThI HOJIy‘ICHHOfI
3aBUCHUMOCTH CI)I/I3I/I"ICCKI/IX BCJIIMYHH B BUJIC Ta6J'II/II_II/I Fpa(l)I/IKOB, ACJIaTh BIBOABI 110 PE3YyJIbTaTaAM HCCIICAOBAHU

1.12

MMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCJIIMYMH: IIJIAHUPOBATH U3MECPCHUS, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY U BBIIIOJHATE HU3MEPCHHA, CIICAYA Hpe)IHO)KeHHOf/’I HWHCTPYKIWH, BBIYUCIIATH 3HAYCHUC BCIIWYMUHBI U

AQHAJIMU3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOW MOTPENTHOCTH U3MEPEHUI

1.13

co0JIr0/1aTh NMpaBmiia TEXHUKH O€30MaCHOCTH ITPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

pa3iaryaTh OCHOBHBIE PU3HAKU M3YUYEHHBIX (PU3NUECKUX MOJENei: MaTepruaibHas Touka, abCOIIOTHO TBEPAOE TeEO,

TOYCYHBIN UCTOUHHK CBCTA, JIY4, TOHKaA JIMH3a, INTaHCTapHasd MOJECJIb aTOMad, HYKJIOHHAsd MOACJIIb ATOMHOT'O s/1pa




1.15

XapaKTEPHU30BaTh IMMPUHIUIILI HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB U TCXHHUYCCKUX YCTpOP'ICTB C OHOpOfI Ha UX OIIMCaHMu:,
HCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/ILICCKI/IX SIBJICHUH U HCO6XOI[I/IMBIG (bHSI/IIIGCKI/Ie 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBbHBIX ITPUOOPOB U
TCXHOJIOTHUYCCKUX MPOLECCCOB IpHU PCHICHUU y‘Ie6HO-HpaKTI/I‘I€CKI/IX 3aa4, ONTUYCCKHEC CXCMbl IJIA ITOCTPOCHHA
M300pakKeHUI B TUIOCKOM 3€epKajie U COOMPAONIEH JIMH3e

1.17

MPUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O TPUMEpax) MPAKTUYECKOro UCTIOIb30BaHUS (PU3MUECKUX 3HAHUN B
MOBCE/IHEBHON JKM3HM Juig oOecriedeHus O€30MacHOCTH MpU OOpallleHuH ¢ [pudopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOITIOACHUS HOPM SKOJIOTMUYECKOT0 TOBECHUS B OKpYKatoIel cpee

1.18

OCYIIECTBIISITh NMOUCK HMH(pOpMAMK (PU3MUECKOTO CoNepKaHus B ceTh VHTEepHET, caMOCTOSATENBHO (OPMYIUPYS
MIOMCKOBBIM 3alpoc, HAXOAUTh IIyTH ONPEIENICHUs JOCTOBEPHOCTH IIOJYyYEHHOW HMH(OpMalMM Ha OCHOBE

UMCIOIIUXCA 3HAHUM U JOIIOJTHUTEIBbHBIX KCTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBHIMOJIHEHUN Y4YEOHBIX 33aJJaHUNl HAyYHO-TIOMYISAPHYIO JUTEpaTypy (PU3UUECKOro ConepKaHus,
CIIpaBOYHbBIEC MaTepuabl, pecypchbl cetu HTepHeT; BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoO0pa3oBaHUs
uH(pOpMaIIMK U3 OJTHON 3HAKOBO CUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIC MTHUChbMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha OCHOBC I/IHq)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB
q)HSH‘IGCKOFO COACpIKaHNUA, HY6J'II/ILIHO NpEACTAaBIATL  PE3YJIbTAThI HpOGKTHOﬁ WIM HCCIEI0BAaTEIbCKOMN
ACATCIIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh H3y‘leHHHI>i TTOHATUUHBIN arrapar u3y4aeMoro pasaciia (I)I/I3I/IKI/I )51
COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ C y‘IéTOM 0coOeHHOCTEH AyaAUTOpUN CBCPCTHUKOB

1.21

IPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3MUECKUX HPOLECCOB paCHpeneNiaTh O00s3aHHOCTU B
IpYIIIE B COOTBETCTBHUHU C ITOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BBIITOJIHEHUEM IIJIaHa AEUCTBUN U KOPPEKTUPOBATh
€ro, aJIeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKAaTHBHOE

B3aMMOJICIICTBHE, IPOSBIISASL TOTOBHOCTD pa3peliaTh KOH(MINKTHI

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC




Ko

Kon
A 3JIeMeH IIpoBepsiemble 371eMeHTHI COACPKAHUS
pa3 Ta
ae
a
®U3UKA U EE POJIb B IIOSHAHWHU OKPYXXAIOILETO MHUPA
11 ®usznka — Hayka o npupoge. fBieHus npupoibl. PU3NUECKUE SBICHUS: MEXaHUYECKUE, TEIIOBBIE,
3JEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIC
12 dusndeckue BeMWYHMHBL. 3Mepenme ¢usnueckux BenwunH. Pusmdeckue mnpubopsl. [lorpemHocTs
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
13 EcTtecTBeHHOHayuyHBI METOJl MO3HAHMS: HAONIOJIEHHE, I[OCTAHOBKAa HAy4YHOTO BOIIPOCA, BBIIIBUKEHUE
1 THITOTE3, SKCIEPUMEHT 10 IPOBEPKE TUITOTE3, 00BSICHEHUE HAOIIOIAeMOTO SIBICHUS
1.4 Onucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
[IpakTuueckue padbOTHI:
###Par###113mepenre paccTosTHUI.
15 #H#Par###l13mepenue o0bEMa KUJIKOCTH U TBEPIOTO TETA.
#HH##Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
###Par##113mepenre TemnepaTypsl PU MOMOIIHN KHAKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATypPbl
[TEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHUM BEIIECTBA
21 #H##Par###CTpoeHne BemecTBa: aTOMBI M MOJIEKYJBI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE JUCKPETHOE
2 CTPOCHHUE BEIIEeCTBA
59 ###Par#t# [ Brxenne yactuil BemiectBa. CBsA3b CKOPOCTH ABMXKEHUS YACTHI] C TeMIepaTypoil. bpoyHoBckoe

nBIoKeHue, Tuddysus




2.3

BSaHMOHCﬁCTBHe JaCTHL BEIICCTBA: IPUTAXKCHUEC U OTTAJIKUBAHUE

##H#Par#H## ArperaTHble COCTOSIHUSL BELLIECTBA: CTPOSHHUE Ta30B, KUAKOCTEN U TBEPABIX (KPUCTAJUINYECKUX )

24 Tesl. B3aMMOCBSI3b MEXy CBOWMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHHSX W HMX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI
[IpakTuyeckue paboOTHI:

26 ###Par###Onenka muaMeTpa aToMa METOJIOM PSIOB (C UCIOIB30BaHUEM QoTorpaduii).

H#HH#Par###OnbIThI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
###Par###OnbIThl 10 0OHAPYKEHUIO JEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHnueckoe JBrxkeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE IBUIKEHUE

3.2 ###Par#H#Cropocts. CpefHsisi CKOPOCTh NpU HEPAaBHOMEPHOM JBHXKEHUHM. Pacuér mytm u BpeMeHH
' JIBVDKECHUS

33 SIBneHune uHepuuU. 3aKOH MHEpUMU. B3auMmonelcTBue Tea Kak NMPUYMHA U3MEHEHHUS CKOPOCTH JBUKCHUS
' ten. Macca kak Mepa HHEPTHOCTH Tella

34 #H#Par###1lnotHoCTh BemnecTBa. CBsI3b IMJIOTHOCTU C KOJTUYECTBOM MOJIEKYJT B €IMHUIIE 0O0BEMA BEIECTBA

3.5 Cuna Kak XapakTepHCTHKa B3aUMOJIEHCTBUS TeEIl

3.6 Cuna ynpyroctu u 3akoH ['yka. I3mMepenue cuiibl ¢ TOMOIIbIO JUHAMOMETpa

37 ###Par###IBnenne Tarorenus u cuina Tspkectd. Cuila TSDKECTHM Ha Jpyrux IUiaHerax. Bec Tena.
' HesecoMocTh

3.8 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEeHUE NOKos. TpeHue B Npupoe U TEXHUKE

3.9 ##HPar###Crnoxxenue cuil, HapaBJICHHBIX 110 OAHOM MpsiMoii. PaBHOAEHCTBYIOIAs CHIT

3.10 [IpakTuueckue padboOTHI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIapuKa B JKHJIKOCTH, MOJIEIH AIIEKTPUUYECKOrO
aBToMOOMIIA M Tak jpainee). OmpeneneHue cpenHEd CKOPOCTH CKONBXKEHHs Opycka WM MIapuKa IIo
HAKJIOHHOM Tu1ocKocTH. Onpeenenue mioTHOCTU TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopManuu) NpYKUHBI OT MPHIOKEHHOHM Cuiibl. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh
CHJIBI TPEHUS CKOJIbKEHHSI OT Beca Teja U XapaKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnueckne SABICHUS B npupoaec: MpuMepbl ABUIKCHUA C pPa3IMYHBIMHA CKOPOCTAMU B JKUBOW M HEKHBOM

IIPUPOJIE, IEUCTBUE CUJIbI TPEHUS B IIPUPOLE U TEXHUKE

3.12

TexHuueckue YCTPOI‘/'ICTBaZ JAUHAMOMETDP, MOAIIHUITHUKHA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1 JlaBnenue TBEpHOro Tena. CriocoObl yMEHBIICHUS M YBEINYCHUS TaBICHUS

4.2 JlaBienue raza. 3aBHCUMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIepaTyphI

4.3 [lepenaua naBieHus: TBEPABIME TEIAMH, KUAKOCTIMH U TazaMu. 3akoH [lackans. [lHeBMaTHUeckne MalIimHbl

a4 3aBUCHMOCTh JIaBJICHUS JKUJIKOCTU OT TayOuHbl. ['mapocrarmueckuii mapagokc. CooOmmaromuecs CoCyabl.
' I'napaBiarueckue MeXaHu3Mbl

45 Atmocdepa 3emnn u atmocdepHoe naBiaeHHe. [IpuduHBI CyIIECTBOBaHMS BO3AYIIHOM OOO0JIOUKH 3eMIIH.
' OmnbiT Toppruern. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPSI

4.6 W3mepenue armochepHoro nasieHus. [Ipubopsl 11 n3MepeHns aTMoc(epHOro AaBIeHUs

47 JleficTBHE XKUIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX TeNo. BeITaikuBaromas (apxumenoBa) cuiia. 3aKOH
' Apxumena

4.8 IInaBanue ten. Bo3nyxonnaBanue

[IpakTuueckue padboTHI:
49 HccnenoBanme 3aBHCHMOCTH Beca Tela B BOJEe OT 00OBbEMa MOTPYKEHHOW B JKUAKOCTh YaCTH Tela.

OmnpeneneHre BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TeNo, MOTpyKEHHOE B KHUIKOCTh. [IpoBepka

HE3aBUCUMOCTHU BI)ITaJ'IKI/IBaIOHIeﬁ CHIJIBI, )IefICTBYIOHIeﬁ Ha TC€JIO B XHIAKOCTH, OT MACCHI T€Ja. OHBITI)I,




JEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIbI, IEUCTBYIOIICH Ha TEJIO B )KHJIKOCTH, OT 00BbEMaA
MOTPYXEHHOW B >KMJIKOCTh YacTH Tela W OT IUIOTHOCTH >KuUAKOCTH. KOHCTpyHpoBaHue apeomerpa WU
KOHCTPYHPOBAHUE JIOAKH U ONpeesieHne e€ rpy30noabEMHOCTH

4.10

dusnuecKue SBICHHS B IPUPOJIE: BIUSHIE aTMOC(HEPHOTO JaBJICHUS HA )KUBON OpraHu3M, IUIaBaHUE PHIO

411

TexHuyeckue ycTpoicTBa: COOOIIAIOIIMECS COCYIbl, YCTPOMCTBO BOAOIPOBOJA, TMIPABIMYECKUHN Ipecc,
MaHOMETp, OapoMeTp, BEICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPT'UA

51 Mexanunyeckas padbora
5.2 MexaHn4deckasi MOLIHOCTD
5.3 [IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs IIOCKOCTb. [IpaBuiio paBHOBecHs pblyara
5.4 ITpumeHeHMe npaBuIa paBHOBECHS pblyara K OJIOKy
55 «30710TOC TIPaBUIIO» MeXaHUKU. Koa(huIMeHT none3Horo AeicTBUs MeXaHu3MOB. [IpocTeie MeXaHU3MBI B
' OBITY U TEXHUKE
5.6 [loTeHumanpHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckast sHeprus
5.8 IlosHas MexaHuuyecKast YHEPrusl. 3aKOH U3MEHEHHS U COXPAaHEHMSI MEXaHUYECKON SHEPTUH
[IpakTuueckue padbOTHI:
5.9 ###Par#H#Onpenenenue paboOThl CHIIBI TPEHMs] MPU PAaBHOMEPHOM JBM)KEHHMM Tejla MO TOPU30HTaIbHOM
' nosepxHoctu. MccnenoBanue ycioBuil paBHoBecus peluara. M3mepenuwe KIIJI HakIOHHOM IUIOCKOCTH.
N3yueHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON YHEPTUU
5.10 Du3nvecKue SIBICHNS B IPUPOJIE: PblYaru B TEJIE YEIOBEKa
511 TexHuueckue ycTpoilcTBa: pblyar, MOJABUKHBIA M HEMOJBHKHBIM OJIOKM, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE

MEXaHHU3MBI B OBITY




8 KVIACC

Ko Ko
A 3J1eMeH IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pa3 Ta
aen
a
TEIJIOBBIE ABJIEHU A
6.1 OcCHOBHbBIE TOJIO)KEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOpUM CTPOEHHUs BellecTBa. Macca U pa3mepsl
' MoJieKy1. ONBIThI, TOATBEPHKAAIOIINE OCHOBHBIE ITOJI0KEHHSI MOJIEKYIIPHOKMHETUYECKOU Teopun
6.2 Mogenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTossHui BeuecTsa. Kpucrananueckue u amopQHble Tena
6.3 OObscHEHUE CBOICTB Ira30B, KUAKOCTENH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIIPHOKMHETUYECKOM
' TEOpUHn
6.4 CMaunBaHue U KallWJUISIPHBIE SBJICHUS
6 6.5 TermoBoe pacmmpeHne u cxaTue
6.6 Temnepatypa. CBsA3b TEMIIEPATYPBHI CO CKOPOCTHIO TEIUIOBOTO IBMIKEHUS YACTHULL
6.7 Buytpennss sneprusi. CnocoObl M3BMEHEHUsI BHYTPEHHEH 3HEepTruu: TeIionepeada u CoBeplieHne padoTsl
6.8 Bunel Temnonepenayn: TENIONPOBOIHOCTD, KOHBEKLUS, U3TyUCHHE
6.9 KonnuecTBo TenmnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH u TeTIOBOE paBHOBECHE. Y paBHEHHE TETUIOBOTO OajaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAINIMYECKUX BEIIECTB. Y €NIbHAS TEIUIOTA IIJIaBICHUS
6.12 [TapooOpazoBanue u koHneHcanus. Hcnmapenwe. Kwumenwe. VYaenpHas Temiora mnapooOpa3oBaHUSI.




3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT aTMOC(l)CpHOFO JaBJICHH

6.13

BiraxxHoCTh BO311yXa

6.14

9Hepr1/1>1 TOIIJINBA. Y,Z[eJ'II)HaH TCIIJIOTA CropaHust

6.15

[Tpuntunsl padoter TemoBbix asurarteneit KIIJ{ TemnmoBoro asurarens. TemyoBble NBUTATENH W 3allUTa

OKpY>Karollen cpeibl

6.16

3aKoH COXpaHCHHA U IIPCBpALICHUS SHCPIrUU B TCIUIOBLIX ITPOLECCAX

6.17

[IpakTuueckue paboTHI:

#A#H#Par###OnbITHl 10 0OHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHUSL.

##H#Par###OnbITH IO BHIPALIUBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIM UJTH caxapa.

#H##Par###OnbIThI IO HAOIIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEII.
###Par#H#Onpenenenue naBaeHs Bo3ayXa B OallJIOHE MINPUIIA.

#HAH#Par#H##OnbIT, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTD JaBJICHUS BO3yXa OT ero 00béMa M HarpeBaHUs WU
OXJIAKICHUS.

###Par###1IpoBepka runore3bl TMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOMH
TpyOKe OT TeMIepaTyphbl.

###Par##H#HabmoieHrie M3MEHEHUs1 BHYTPEHHEH SHEpruM Teja B pe3yibTare TeIuloneperaud U padoThl
BHEIIHUX CHUIIL.

###Par#t#ccnenoBanue SBJICHUS TEIIIOOOMEHA MTPHU CMEITMBAHUH XOJIOJHOM U ropsiYeil BOJIBI.
##HPar###OnpeienieHne  KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW NpH TemIooOMEHe ¢ HarpeTbiM
METAIIINYECKUM LIUJIUHAPOM.

#HPar###Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

###Par#t#ccnenoBanue mporecca UCIapeHus.

#HPar###Onpeienenue OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.




#H##Par###OnpenencHue yaeabHON TEIUIOTHI IJIaBJICHUS JIbJA.

dusznueckue SBICHUS B npupoac: NOBCPXHOCTHOC HATSIKCHUC W KAIWJUIAPHBIC SABJIICHUSA B HIPHUPOAL,

6.18 KpUCTaJUTBI B MpHupoje, u3inydenue CoiHIa, 3amep3anue BOJ0EMOB, MOpCKUE Opu3bl; 00Opa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.
TexHuyeckue yCTpONCTBA: KaNWJUISIPhI, IPUMEPHI UCIIOJIB30BAHUS KPUCTAIIOB, YKUIKOCTHBIN TEPMOMETD,
6.19 JaT4YUK TeMIepaTyphl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB, TUTPOMETPHI, ICUXPOMETp, HapoBasi TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuzanys Ten. J{Ba poaa 3JIeKTpUUECKUX 3apsi/ioB

29 B3aumopeiictBue 3apshkeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX Te OT
' BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXY TEJIaMH)

23 Onexkrpuueckoe mnosie. Hanpsk€HHOCTh 31eKTpuyecKoro mnosid. IIpuHIun cyneprno3uuuu 3JeKTPUYECKHUX
' moJiek (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenu anexTpuueckux 3apsaoB. DJIEMEHTapHbIN ekTpudeckuil 3apan. Ctpoenue aroma. I[IpoBoaanku
' U TUJIEKTPUKH

7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

7.6 ONEKTPUUECKUH TOK. Y CIOBHSA CYILIECTBOBAHUS 3JIEKTPUUECKOI0 TOKA. FICTOUHNUKY ITOCTOSHHOTO TOKA

27 JlefcTBUSI AJIEKTPUYECKOTO TOKA (TEMJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B KHUJIKOCTAX U
' razax

7.8 Onexrpuueckas nenb. Cuia Toka. DIEKTPUIECKOe HaIPSKEHUE

7.9 ConpoTHuBieHNE TPOBOJHUKA. Y IEIbHOE COMTPOTUBIICHHE BEILIECTBA

7.10 3akoH OMa AJ1s1 ydacTKa Lenu




7.11

HOCJ’IGI[OBEITGJ'IBHOC U Imapaii€JIbHOC COCAMHCHHUE IIPOBOJHHUKOB

7.12 Pabota u MoITHOCTE AeKTprudecKoro Toka. 3akoH Jlxoyns — JIenia
7.13 DIEeKTPUYECKHE LIETTH U TOTPEOUTEITN AIEKTPUIECKOM SHeprun B ObITy. KopoTkoe 3aMbplkaHne
7.14 ITocTossaBIC MaruuThl. B3aumMoecTBHE MOCTOSHHBIX MarHUTOB
7.15 MaruutHOe mojie. MarHuTHOE I10J1€ 3€MJIM U €ro 3HauYeHHUEe JUIA )KU3HHU Ha 3eMIie
7.16 OnbIT OpcTena. MarHuTHOE MoJI€ DJIEKTPUUYECKOro Toka. [I[puMeHeHne 3J1eKTpOMariuToB B TEXHUKE
717 JleficTBU€ MArHUTHOTO TIOJS HA TMPOBOJHUK C TOKOM. OJEKTPOJIBHUIaTeIb IMOCTOSHHOTO TOKA.
' Hcnonbs3oBanue 3MeKTpOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE
7.18 Omnbitel @apanes. SABneHue aneKTpoMaraiuTHoM uHAYKIMU. [TpaBuno Jlenua
219 OnekrporerepaTop. CrocoObl MOTyYeHUs IIEKTPUICCKON YHEPTHH. DIIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX
' HMCTOYHHUKAX YHEPTUU
[IpakTudeckue paboOTHI:
OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AUH T€T HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue neCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
720 N3mepenue u perynupoBaHue HapsKEHUSI.

HccnegoBanne 3aBHCHMOCTH CHIIBI TOKa, HUAYLICTO UYCpe3 PE3UCTOpP, OT CONPOTHUBIICHUA PE3UCTOpA H
HaIIpsPKCHUA Ha PE3UCTOPC.

OHLITBI, ACMOHCTPpUPYIOIINUEC 3aBUCUMOCTL JJICKTPUYCCKOTO COMNPOTUBJICHUA NMPOBOAHHKA OT €TI0 HJIMHBI,
IJI0Iaau MmornepeyHoro CCUCHUA U MaTcpuaja.

HpOBCpKa ImpaBujia CJIIOKCHUA HaHp}I)KeHI/Iﬁ IIpu MOCJICAOBATCIIbLHOM COCOAMHCHUU MOBYX PE3UCTOPOB.

HpOBCpKa mpaBujia AJjid CHJIBI TOKaA IPU MapaJlJICJIbHOM COCAMHCHUUN PC3UCTOPOB. OHpe,Z[CJ'ICHI/IC pa6OTBI




AJIEKTPUYECKOTO TOKa, HAyImEero uepe3d pesuctop. OmpenerncHue MOIIHOCTH JJICKTPUYSCKOTO TOKa,
BBIZICIISIEMO Ha pe3ucTope. MccnemoBaHue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO dYepe3 JaMIIOuKy, OT
HanpsbkeHus Ha Heil. Omnpenenenne KIIJ narpeBarens. MccienoBaHue MarHMTHOTO B3aMMOJICHCTBUSA
MMOCTOSIHHBIX MArHUTOB. V3ydeHHe MarHWUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TP WX OOBEIUHCHHH H
pasnenenuu. McciaemoBaHwe JEUCTBUS DJIGKTPHYECKOTO TOKAa HA MArHUTHYH CTpenky. OIBITHI,
JEMOHCTPHUPYIOITUE 3aBUCUMOCTh CHJIbI B3aWMOJICHCTBUS KATyIIKHM C TOKOM M MarHuTa OT CHJIbI TOKa M
HampaBlIeHUsT TOKa B Karymike. l3ydeHue paelcTBUS MAarHUTHOTO TMOJsI Ha TMPOBOJHUK C TOKOM.
KonctpynpoBanue u wusydenue pabotel snextponsuratens. W3mepenue KIIJ| snexkrpomBuratenbHoi
yCTaHOBKHU. ONBITHI 0 UCCIEAOBAHUIO SIBJICHUS HJIEKTPOMArHUTHON MHAYKIMHU: UCCIEIOBAHNE U3MEHEHUI

SHAYCHUA U HAIIPABJICHUS UHAYKIIUOHHOI'O TOKa

dusnueckue SBICHUS B npupoac: OSJICKTPUUCCKUC SABJICHUA B aTMOC(i)Cpe, QJICKTPUUYCCTBO JKHUBBIX

7.21 OpPTraHU3MOB, MAarHUTHOE TOJ€ 3eMid, Apei( MOIIOCOB, PO MAarHUTHOTO IOJIS JUIS JKU3HM Ha 3emIe,
MOJISIPHOE CUSTHHE
TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, AaMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUYUK DJIEKTPUUECKOM

7.22 SHEPIUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeIbHbIE JEKTPONPUOOPHI (IPUMEPHI), IEKTPUUIECKHE
MPEJOXPAHUTEIH, HIEKTPOMArHUT, HJIEKTPOABUraTeb MIOCTOSHHOIO TOKA, FTEHEPATOp MOCTOSIHHOTO TOKa

9 KUIIACC
Kon
Kon
JNIEMEHT [TpoBepsieMbIe 7IEMEHTHI COIEPIKAHHS
paznena
a
8 MEXAHUWYECKMUE SABJIEHUA




8.1

MexaHnudeckoe JBHKCHUC. MaTepI/IaJ'IBHaH touka. CucreMa oTcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE TBUKECHHE
#H#Par##HepaBHoMepHoe npsMONMHEHOEe IBWKeHHE. CpelHsAs U MTHOBEHHAs CKOPOCTh Tella IIpU
8.4 HEPABHOMEPHOM JIBUKEHHU
8.5 Yckopenue. PaBHOYCKOpEHHOE TPSMOJIMHEMHOE IBUKEHUE
8.6 #HHPar###CBooonnoe magenue. OneITel [ anuies
8.7 #H#HPar###PaBHoMepHOE IBMKEHHE TO OKpykHOcTH. llepmon m dactora oOpamienusi. JluHeiHas u
' yIrII0Basi CKOpocTH. LleHTpocTpeMuTebHOE YCKOPEHNE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperwnii 3akon HeroToHa
8.11 #HHAPar###] [puHUIMI CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 ###Par###Cua TpeHus: cuila TPEHUs! CKOJIbKEHMSI, CUJIa TPEHUS ITOKOS, IPYTHe BUJIbI TPEHUSI
8.14 ###Par###Cuna TSKecTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaeHUS
8.15 JBmwxkenue rmnanet Bokpyr Comnna. [lepBas kocMuueckast ckopocts. HeBecOMOCTh U Tieperpy3ku
8.16 PaBHOBecue MarepuanbHOil Touku. AOCOIIOTHO TBEPAOE TEIO
8.17 ###Par###PasHoBecue TBEPIOTO Tea ¢ 3aKPETUIEHHON OCBIO BparieHuss. MomeHT cwitbl. LlenTp Tsbkectn
8.18 Nmmynsce Tena. 3menenue ummyibea. UMmysnbsc cuitsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 ###HPar###PeakTUBHOE IBIDKEHIE




8.21

Mexanandeckas pa60Ta H MOIIHOCTB

8.22

Pabora cui TshkecTu, ynpyrocty, Tpenus. CBs3b SHEpruu U paboThl

8.23

HOTeHHI/IaHBHaﬂ QHCPIuA TCJa, HOAHATOIO Hal IIOBEPXHOCTBIO 3emin

8.24

IToTeHumanbHas YHEPTUs CKATOU MPYKUHBI

8.25

###Par###Kunernueckas sHeprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

HAHPar###3aKoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

8.27

[TpakTueckue pabOThI:

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS Opycka WM JBUKEHHUS LIapuKa II0 HAKJIOHHOU
wiockocTd. OmpenesneHne yCKOpeHUsi Telda IPpU PaBHOYCKOPEHHOM JBHMKEHUM 110 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JABW)XEHUM O€3 HaudaibHOU
CKOpOCTH.

[TpoBepka rUImoTe3bl: €CIIM MPU PABHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aIbHOW CKOPOCTH ITyTH OTHOCSATCS
KaK psiJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHU OJJUHAKOBBHI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOpMaJIbHOTO JaBieHus. OnpeneneHue
Kod(uimeHTa TpeHusl cKolbkeHusd. Onpesenenne kE€CTKOCTH NMpyxXuHbl. Onpenenenne padoThl CUIIbI
TPEHMsI MIPU PaBHOMEPHOM JABM)KEHHUHU Tella M0 TOPU30HTANBbHOM MoBepXHOCTH. OnpeneneHue padoThl
CWJIBI YIIPYTOCTH IIPU MOIABEME Ipy3a ¢ UCIOJIb30BaHUEM HEMOBUKHOIO U TIOJIBUYKHOTO OJIOKOB

8.28

®dusnyeckue SBJICHUA B npupoac: MNMPpUIUBbI W OTJIHWBBI, ABUXXCHUC IIJIAHCT ConHeuyHoMH CUCTCMBEI,
PCAKTUBHOC ABUKCHUC )KUBBIX OPTaHN3MOB

8.29

Texumueckne YCTPOﬁCTBaZ CIIMAOMETP, JaTYUKHU ITOJIOKECHUA, pACCTOAHUA U YCKOPCHUSA, PAKCThI

MEXAHWYECKUE KOJIEBAHIMA 11 BOJIHBI

9.1

Koneb6arenbaoe nemkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHU: IEPUO/I, YACTOTA, aMILTUTYy1a

9.2

Maremaruueckuii u pr>KHHHBII71 MasiITHHUKH. HpeBpameHI/Ie OHCPTHUHU IIpU KoJIe0aTeIbHOM JABMKCHHNUN




9.3

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

Mexannueckue BoyiHbl. CBOMCTBAa MexaHWYECKUX BOJH. [IpononbHbIe M monepeyHbie BOJIHBL. JlnHa

9.4
BOJIHBI M CKOPOCTh €€ pacipocTpaHeHusi. MexaHnueckue BOJIHbI B TBEPIOM TeJl€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3BYKa
9.6 Wudpa3Byk U yiabTpa3ByK
[TpakTrueckue paboOThI:
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBHCHUMOCTH IepHOJa KoJeOAaHWN MOJBEHICHHOTO K HUTU Tpy3a OT AJUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH Tepuojia KolebaHui MpyKUHHOTO MasTHHKA OT Mmacchl rpys3a. [IpoBepka
HE3aBHCHUMOCTH IepHoJa KoJeOaHuil Tpysa, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXuHbl. M3MepeHnue yckopeHusi CBOOOIHOTO MaieHus
0.8 Ouznyeckue SBICHUS B MPUPOJE: BOCHPUITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHE, CECMHMUYECKUE
' BOJIHBI, IIYHAMH, 9XO
9.9 TexHuuyeckue yCTpoNCTBa: IXO0JIOT, UCIIOJIb30BAHHE YIbTPAa3BYKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHUTHOE TI0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH

10.2 [IIkasa 3J1EKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA

104 [TpakTuyeckue paboOTHI:
' M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa

105 Odwusnueckue SBICHUS B TPHUPOJE: OMOJIOTHMYECKOE JCHCTBHE BUAMMOTO, YIbTPa(HOIETOBOTO U
' PEHTI€HOBCKOTO M3JTy4eHHI

10.6 TexHuueckue yCTporucTBa: HCIOIb30BaHUE AJIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3U




CBETOBbBIE ABJIEHWA

111 JIyueBast monens cBera. MIcTOuHMKY cBETa

11.2 [IpssMonrHEITHOE pacpocTpaHeHHEe CBETa

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKk0H OTpaKeHUs CBETa

11.4 ITpenomnenue cera. 3akoH npejgomieHus ceera. [lonHoe BHyTpeHHEE OTpaKeHHUE CBETa

11.5 JInnza. Xop nyuelt B IMH3eE

11.6 OnTudeckas cucreMa goroanmapara, MUKPOCKOIIa B TEISCKOIa

11.7 I'na3 xak ontuyeckas cuctemMa. bian3opykocTs U 1ajgbHO30PKOCTb

118 Paznoxenue 6enoro cera B cniekTp. OnbiTel HptoToHa. Clio)keHHe CeKTpaibHBIX LIBETOB. Jlucnepcus

' cBeTa
11 [TpakTyeckue paboOTHI:

#HH#Par###ccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIydya OT yrija MajJeHusl.
HH#Par###113yueHne XxapakTepuCTUK H300paskeHHs TpeIMETa B IUIOCKOM 3epKalie.
#Hi#Par###lccnenoBanue 3aBUCUMOCTH yIJla TPEJIOMIIEHHS CBETOBOIO Jiyda OT yIJla TaJeHUs Ha

11.9 TPaHULIE «BO3J1yX — CTEKJIO.
H#Hi#Par###1lonyuenne n300paxeHU ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
#HH#Par###Onpenenenue pOKyCHOT0 pacCTOSIHUS U ONTHUYECKOW CHIIbI COOMPAIOLIEH JTMH3HI.
HHHPar###ONBITHI 110 pa30XeHUIO O€JI0ro CBeTa B CIIEKTP.
H##Par###OnbIThI 10 BOCHPUSATHUIO 1IBETA MPEAMETOB MTPU UX HAOIIOACHUH Yepe3 [IBETOBbIC (DUIBTPHI

11.10 ®uznyeckue sBIeHUs B npupoze: 3atmMeHuss ConHua u JIyHbI, 1BeTa TeJ, ONTUYECKUE SIBICHUS B

' atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHuueckue yCcTporcTBa: OUKH, EPUCKOI, (hoToanmnapar, ONTHUYECKUE CBETOBOIBI
1 KBAHTOBBGIE SABJIEHUA
12.1 OmnsiThl Pesepdopaa u muianerapuas Mojiens aroma. Mojens atoma bopa




12.2

Ucnyckanue u noryomnieHrue ceeta aroMmoM. KBanTtsl. JInHevarsie CieKTphl

12.3 PagroaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

12.4 Crpoenune atoMHOTO siapa. HykinonHas Moznens aTOMHOTO siipa. M3oTonsl

12.5 PanuoaxktuBHbIe npeBpamienus. [lepros nonypacnajga aTOMHBIX siA€p

12.6 S nepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOr0 U MACCOBOT'O YNCE

12.7 OHeprus CBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPIUU

12.8 Peakiuu cunrtesa u nenenus siaep. Mcrounmku sueprun ColiHIA U 3BE3NT

12.9 SAnepnas sHepreruka. JleficTBre palOaKTUBHBIX U3JIy4€HUN Ha )KUBBIE OPraHU3MBbI
[TpakTrueckue pabOThI:

12.10 HabumroieHre CrulomHbIX U IMHEWYAThIX CIIEKTPOB U3JIY4YECHHUS.

' HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IIyTH (110 (poTOrpadusim).

H3mepenue pannoakTuBHOTO (hoHa
dusnueckue SBIEHUS B TPHUPOJE: ECTECTBEHHBIM paJuOaKTUBHBIA (OH, KOCMUYECKHE JIyuH,

12.11 paZOaKTUBHOE W3JIyYEHUE IPUPOAHBIX MHUHEPAIOB, JEHCTBUE pPAJMOAKTUBHBIX W3JIY4EHHH Ha
OpraHM3M 4eJI0BEKa

12.12 TexHu4eckne yCTpomcCTBa: CIIEKTPOCKOI, MHANBUIYAIbHBIN JO3UMETD, Kamepa BunbcoHa




IMPOBEPSIEMBIE HA OI'3 110 ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
nposep .
IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHS OCBOCHUSI OCHOBHOI
FEMOTO o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC
TpeOoB
aHus
[Tonnmanue ponu GU3MKK B HAYYHOW KapTUHE MHpPa; CPOPMHUPOBAHHOCTH 0A30BBIX IMPEICTABICHUI O 3aKOHOMEPHOM
CBSI3HM M MO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, O POJIM SKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yromiell poinu (pU3UKU B
1 pPa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUU, 00 3BOJIONUM (PU3NYECKHX 3HAHUN U UX POJU B LIETOCTHOM
€CTECTBEHHOHAYYHOW KapTHUHE MHpa, O BKJIAJ€ POCCHMCKUX U 3apyOekHBIX yUEHBIX-(U3UKOB B pPa3BUTHUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIETO MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUN
3HaHus O BMJIaX Marepuu (BEHIECTBO W TOJI€), O JBMIXKEHHWU KakK CIOCOO€ CYIEeCTBOBaHHUS MaTepuu, 00 aTOMHO-
MOJIEKYJIIPHON TEOPHH CTPOCHHUS BEIIECTBA, O (PU3MUECKOW CYNTHOCTH SIBICHUM MPUPOABI (MEXAaHUUYECKUX, TEIIJIOBBIX,
2 AJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHUE pa3iinyaTh SBJICHUS TIO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3NUYECKOE SBIICHUE; YMEHHUE PACIIO3HABATH MPOSIBICHUE U3YUCHHBIX (PU3UUECKHUX
SIBJICHUM B OKPYXKAIOIIEM MUPE, BBIIETSIS UX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)
Bnanenue ocHOBaMH MOHSITHIMHOTO ammapara ¥ CHUMBOJIHMYECKOTO S3bIKa (DM3MKH M HCIIONB30BAHUE WX JUISl PEIICHHUS
3 yueOHBIX 3a/ay; YMEHHE XapaKTepU30BaTh CBOWCTBA Ted, (U3MUECKUE SBICHHS U TPOIECCHI, HCIOIb3Ys
dbyHIaMeHTabHbIE U YMIUPUUYECKUE 3aKOHBI
4 YMeHne OnuchIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SBICHUS, HCTIONB3Ys (DU3NUECKUE BETUUHUHBI
5 Bnanenue ocHoBaMH METOJ0B Hay4HOI'O MO3HAHMS € YYETOM COOJIIOJIEHUS MpaBuUil 0€30IacHOro Tpyna: HaONo/AeHue
(bu3NYECKUX SIBICHUM:




YMEHHE CaMOCTOSTEIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa 000py10BaHUs IO HHCTPYKIIUH,
OIKCHIBATh XOJ ONBITA U 3aIIUCHIBATH €r0 Pe3ybTaThl, POPMYIUPOBATH BHIBOIBI;

IpPOBEJCHNE TMPSAMBIX U KOCBEHHBIX M3MEpEHUN (U3MYECKUX BEIMYMH: YyMEHHE IUIAHUPOBATh H3MEpPEHus,
CaMOCTOSITENIbHO COOMPATh JKCHEPUMEHTAIBbHYIO YCTAaHOBKY I10 WHCTPYKLHWH, BBIYUCIATH 3HAYCHHE BEJIUYUHBI U
AHAIM3UPOBATH MOJIYYCHHbBIE PE3YNIbTAThI C YUETOM 33/1aHHOM MOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHUIA;

IIPOBEJICHNE HECJIOXKHBIX HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUI; CaMOCTOSTENBHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U MPOBOJUTH UCCIIEIOBAHUE MO UHCTPYKIIMH, IPEJICTABIISTH MOTYYSHHbIE 3aBUCUMOCTH (DU3HMUECKUX BEIMUUH
B BUJIE TaOIHIl U TPaUKOB, yYUTHIBATH MOTPEIIHOCTH, AENATh BBIBOJBI IO PE3YJIbTaTaM HCCIIEI0BAHU

[ToHnmMaHue XapakTepHBIX CBOMCTB (PH3MUECKUX MoOJeNel (MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOACIH
CTPOCHUA Ira3oB, )KI/II[KOCTefl u TBépI[I)IX TCJI, IJIaHECTapHasA MOJCIIb aTOMa, HYKJIOHHAas MOJCJIb aTOMHOTI'O ;mpa) 1 YMCHHUC

IPUMEHSTDH UX JUIS1 OObSICHEHUS (PU3HUECKUX IIPOLECCOB

VYMeHne 0OBACHATH (I)I/I3I/I‘ICCKI/IG MpouecCol H CBOMCTBaA TCI, B TOM YHCIIC U B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPaKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTEpd, B YAaCTHOCTH, BBIABJIATH IPUYHUHHO-CICACTBCHHBLIC CBA3UM U CTPOUTH 00BsACHEHHE C
OHOpOI71 Ha U3YYCHHBIC CBOMCTBa (bHBH‘leCKHX fIBJ'IeHPIfI, (bHSH‘leCKHG 3aKOHbI, 3dKOHOMCPHOCTHU 1 MOACIIN

VYMeHnue pemarbh pacu€THble 3anauu (Ha Oaze 2 — 3 ypaBHEHHIl), UCHOJIb3YS 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BETMYMHBI, B YAaCTHOCTH, 3aIllUChIBaTh KPAaTKOE YCJIOBHME 3a/ayd, BBIBISATH HEJOCTAIOIIME JIaHHBIE,
BbIOMpaTh 3aKOHBI U (POpPMYNbl, HEOOXOIUMBIE Al €€ pelIeHHs, MCIONb30BaTh CIPABOYHbIE NaHHBIE, MPOBOIUTH
pacuérbl M OLIEHUBATh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAa4YeHHs (PU3MYECKOW BEIMYMHBI, YMEHHE OIpenessaTh
pa3MepHOCTh (PU3MUECKOI BEJIMYMHBI, IOJYYEHHON IPU PEIICHUH 3a7aun

YMeHnue XapaKTCPU30BaTh NPUHIUIILI JEHUCTBUS TEXHHYECKHX yCTpOﬁCTB, B TOM 4HCJEC OBITOBBIX HpI/I60pOB, u
MPOMBIINIJICHHBIX TECXHOJIOTHYCCKUX IMMPOLECCOB IO UX ONMMCAHUIO, UCIIOJIB3YA 3HAHUA O CBOMCTBax (I)I/I3I/I‘{eCKI/IX SIBIICHUI
u HCO6XOILI/IMBIC (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTH

10

YMeHHe HCIOoJb30BaTh 3HAHUS O (I)I/I3I/I‘-ICCKI/IX SIBIICHUSX B IMOBCEOHEBHOM JKU3HU IS obecnieucHus 0€30IIACHOCTH npu
06paH_[CHI/II/I ¢ OBITOBBIMH HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, COXpPAaHCHUA 3O0POBbA U CO6J'IIOJICHI/I}I HOpM
9KOJOTHYCCKOIo 1noBCACHHUA B oxpyma}omeﬁ cpeac; NMOHNMAHUC HCO6XOJII/IMOCTI/I MMPUMCHCHUSA JIOCTHKEHHI (I)I/I3I/IKI/I n




TEXHOJIOTHI JJIA PalOHAJIBHOI'O ITPUPOA0ITIO0JIb30BaHUSA

11

OnbIT moucka, mpeoOpa3oBaHUS M MPEACTABICHUA HWHPOPMALUU (PHU3HMUECKOTO COJECpPKAHUS C HCIHOIH30BAHUEM
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH; yMEHHE OICHMBATH JOCTOBEPHOCTH IMOJyY€HHOW HMH(OpMaIu Ha
OCHOBE HMEIOIMXCSl 3HAHUN U JONOJIHUTEIbHBIX MCTOYHMKOB; YMEHHE MHCIIOJIb30BaTh IPU BBIIIOJHEHUM Y4YEOHBIX
3aJaHUil HAYYHO-TIONMYJISPHYIO JUTEpaTypy (HU3NUYECKOTO COAEP)KaHUs, CIPABOYHBIE MaTEpUalbl, PECYpChl CETH
WutepHer; BnajeHue 0a30BBIMH HaBBIKAMHU IpeoOpa3oBaHUs MH(POPMALMU M3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
YMEHHE CO03/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHHMS HAa OCHOBE HH(POPMAIUU U3 HECKOJIBKHX
HUCTOYHHMKOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITIO ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUYECKUE SIBJIEHUA
1.1 Mexanunueckoe ABuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD JBUKEHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUe. CpeaHss CKopocTh. Popmyiia I BEIYMCICHUS CPeAHER ckopocTH: V = S/t
PaBHOMepHOE mNpsAMOIMHENHOE IBMKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tela OT BPEMEHM B Cilydyae PaBHOMEPHOTO
MPSIMOJIMHEWHOTO JIBHKEHUS:
13 x(1)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHHU MJid MPOEKIHMH CKOPOCTH, MPOEKIMU MEPEeMEIICHUs], MMyTH, KOOPAUHATHI MpPH
PaBHOMEPHOM NPSIMOJIUHEHHOM JBUKEHUN
3aBUCUMOCTBH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MIPSIMOJIMHEMHOTO JIBUKEHUS:
2
Sl =V, * i+ * =
1.4 )= ve. T2
@opMynbl I TPOEKIUU TEPEMEIIEHUs, MPOSKIIMH CKOPOCTH U TPOEKIIMH YCKOPEHHS TpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBH>KCHHH:




o

¢
s.(D=vy,t+a,- 5

U.‘f(’f) =Up, +a, 1,

a,(f) =canst,

5 o]

vy, — Uy, =2a.s,

I'paduku 3aBUCUMOCTHM OT BpPEMEHHM [Js NPOEKLUUU YCKOPEHMs, IMPOEKIUH CKOPOCTH, IPOEKLUUU MEepeMELIeHMUS,

KOOpAMWHATHI IIPHU PAaBHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JBHUXCHUHN

CBO6OI[HO€ nagcHuc. (DOPMYJ'IBI, OIMIKCBIBAKOIIHEC CBO60,Z[HOC maJgCcHuC TCjla IO BCPTHUKAIA (I[BI/I)KGHI/IG TCJ1a BHHU3 HIINU

1.5 BBEPX OTHOCHUTEIIbHO MOBEPXHOCTH 3eMiH). I'paduku 3aBUCHMOCTH OT BPEMEHHU MJISl MPOCKIUH YCKOPEHUS, MPOCKINH
CKOPOCTH U KOOPJAHWHATHI ITPH CBO60,Z[HOM MMaJiCHHUU TCJia I10 BCPTUKAIN
CxopocTh paBHOMEPHOTO JIBKEHUSI TeJla TI0 OKpykHOCTH. HanpasieHnue ckopocTH.
dopmyiia s BBIYUCICHHUS CKOPOCTH Yepe3 paJnyc OKPY>KHOCTH M TEPHO 00paIeHHS:
_1nR
T
HCHTPOCTpCMI/ITeHBHOC YCKOPCHHUC. HaHpaBJ’ICHI/Ie HCHTPOCTPEMUTCIIBHOI'O YCKOPCHUH. CDOpMYJ'Ia JJIA BBIYHUCIICHUSA
YCKOpEHHS:
2
1.6 g v
nT R

®dopmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaIeHHUS:

Vo= f




Macca. ITnotHocTs Bemecta. @opmysia s BBIYUCIEHUS IUIOTHOCTH:
b= m
1.7 4
18 Cwita — BektopHas ¢puzndeckas BenunuuHa. CI0KeHHe CHJT
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Btopoii 3akon HerotoHa:
1.10 F=m-a
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumopeiictue ten. Tperuit 3akon HeroToHa:
F"ﬁ = _F‘
24 12
1.11
TpeHue nokost U TpeHUe CKOIbkeHUs1. PopMyIia 151 BBIYUCICHUS MOYJISL CUIIbI TPEHUS CKOJIbXKEHUS:
F_=n-N
=t
1.12
Hedopmarnus Tena. Yrupyrue u Heynpyrue negopmanun. 3akoH ynpyroi aedopmanmu (3akoH ['yka):
F=k-Al
1.13




1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHPHOT'O TATOTCHUA:
My -MMA
R-
Cuna TKeCTH. YCKOPCHHG CBO6OI[HOF0 magacHUus.
dopmyia 1S BEIYMCIIEHHS CUIIBI TSOKECTH BOJIM3U MOBEpXHOCTH 3emun: F = mg.

JBrxenue manet Bokpyr Connna. [lepBas kocMuueckast ckopocts. HeBecoMOCTh U nieperpy3ku

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAasA (1)1431/1%01(21}1 BCINYHHA.

p=mi

Nmnynbc cuctemsl Ten. M3menenune umiysnbsca. IMITynbC CUiibl

1.16

3aKoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:

D=nyUy +m, U, =const

PeakTuBHOE ABUKEHHE

1.17

Mexannueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosa
Mexanunyeckass MOITHOCTb:

A
t

N=

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. d)opMlea JUUISL BEIYMCIICHHSI KUHETHUYECKOM OHCPIUu:

HIUE
Ep=—r




Teopema o kuHeTHUECKOU dHEeprun. Dopmysia IJis BEIYUCICHHS TOTCHIIMAIIBHOW YHEPTUH TeJIa, MOTHATOTO
Haxa 3eMIIEN:

E,= mgh

MexaHnueckas SQHeprus:

E=E.+E p
1.19 . .
3aK0oH COXpaHEHHUs MEXaHWYECKOM sHeprun. PopMyiia Jj1sl 3aKOHA COXPAHEHUSI MEXAaHHUYECKOM SHEPTHH B OTCYTCTBUE
cun Tpenus: E = const.
[IpeBpalieHre MEXaHMUECKOM SHEPTHH MPU HATUYUH CUIIBI TPEHUS.
[IpocThie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKHU.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeTOABMKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
n= ‘4113113,33:13
"1&111:;111333&3
[laBiienue TBEpIOTO TENA.
dopmyiia 11 BRIYUCICHUS JABJICHUS TBEPIOTO TeJla:
1.21 p= F
S

JlaBneHue raza. ATMOocepHOE 1aBJICHHE.




FI/I,I[pOCTaTI/I‘IeCKOG JaBJICHUC BHYTPH KHUAKOCTH.
dDopMyna AJIs1 BBIYUCIICHUS JAaBJICHUA BHYTPH JXKUJIKOCTU:

P=Pgh+DPy,
1.22 3akoHn [lackans. ['uapaBnuyeckuii mpecc
3akoH Apxumena. Popmyna uis ONpeAeTeHHs BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha Teno, MOrpyXEHHOE B
AKHUJIKOCTb WJIM Ia3:
1.23 -
F Arm. T PE v
VYcnosue niaBanus tena. [lnaBanue cy1oB U Bo3ayXxoIuiaBaHUe
Mexanunueckue kojeOaHUs. AMIUIMTYJa, EPUOA U YacToTa Kojebanuil. dopmysa, CBA3BIBAIOIIAS YACTOTY M NEPHUOA
KOJIeOaHUI:
1.24
v = 1
T
1.25 MaremaTnueckuil U Ipy>KMHHbBIN MasiTHUKH. [IpeBpaliieHue sHepruu npu KojaedareaIbHOM JBUKECHUH
1.26 3aryxatomue Konedbanusi. BeiHyk1eHHble KojeOanus. Pe3onaHc
Mexanunueckue BoiHbI. [IpososibHbIE U TONepeuHble BOIHBL. J[1HA BOJIHBI M CKOPOCTh PACHPOCTPAHEHUs BOJIHBI:
1.27 h=v-T
1.28 3ByK. I'poMKOCTB M BBICOTA 3ByKa. OTpakeHHe 3ByKOBOI BOJIHBI Ha IpaHuIle ABYX cpel. MH(ppa3Byk U yabTpa3ByK
IIpakmuueckue pabomoi
1.29 W3mepenune cpeqHeil IUIOTHOCTH BEIECTBA; apXUMEIOBOW CHJIBI, JKECTKOCTH NPYXKHUHBI; Kod(hdUIMEeHTa TpeHUs

CKOJIBXKEHUST;, paOO0THI CHIIBI TPEHUsI, CHJIbI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBIKCHHS OpYCKa MO HAKJIOHHOM TUIOCKOCTH;




yckopeHusi Opycka MpH JIBUKEHHHM [0 HAKJIOHHOM IUIOCKOCTH; 4YacTOTHl M Mepuoia KojeOaHui MaTeMaTH4ecKoro
MasiTHUKA; YacTOThl U Meproja KoueGaHuil Npy>KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JEHCTBYIOIIEro Ha pblyar; paboThl
CWJIBI YIIPYTOCTH MPU NMOABEME Ipy3a € MOMOIIBIO HEMOJBUKHOTO 0J10Ka; pabOThl CUJIBI YIPYTOCTH IIPU MOIbEME Ipy3a C
MOMOIIbIO TOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00bEMa MOrpYKEHHOW YacTH Tela M OT IUIOTHOCTU JKUIKOCTH;
HE3aBHCHMOCTH BBITJIKUBAIOLIEH CHIIBI OT MACChl TeJla; CUJIbl TPEHUSI CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JABJICHUS U OT
pOJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTENEHH AeopMaliiu Npy>KUHbI; YCKOpeHHs Opycka
OT yIJIa HAKJIOHA HAMpaBISAONIEH; Mepuoja (4acToThl) KOJeOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; HEpUoAa
KoJie0aHu MPYKMHHOTO MasTHHKA OT MacChl Tpy3a M >KECTKOCTH MPY>KUHBI, HCCIEIOBAaHUE HE3aBUCUMOCTU MEpHOAa
KoJie0aHUi HUTSIHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka yciaoBust paBHOBECHS phluara

Qusuueckue s61eHUs 6 npupooe: NPUMEPHl IBUKEHHSI C Pa3IMUYHBIMH CKOPOCTSMHU B YKUBOM M HEXKUBOH Npupoe,

IIGI\/JICTBI/Ie CHJIBI TPCHHUA B IIPUPOAC U TCXHUKEC, ITPUIIUBLI U OTJIMBBI, IBUKCHHUE ITIJIAHCT Conne4yHon CUCTCMbI, pPCAKTHBHOC

1.30 JBI)KCHUE JKUBBIX OPTaHW3MOB, PBIYard B TEJIE YEJIOBEKA, BIUSHHE aTMOC(PEPHOTO MABICHHS HAa JKUBOW OPraHU3M,
IUTaBaHUE PBIO, BOCTIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHUE, CEICMUYECKHE BOJHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIMJIOMETpP, JATYUKHU TOJOKEHUS, PACCTOSIHUSL U YCKOPEHHUs, AUHAMOMETpP, MOIIIUITHHUKH,
131 pakeTbl, pblYar, MOJBW)KHBIM U HEMOJBMXKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTbIE MEXaHHU3MbI B OBITY,
' cooOuraromuecst cocyibl, YCTpOMCTBO BOJOINPOBOJAA, THUIPABIMUYECKHIl Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE
2 TEIUJIOBBIE ABJIEHU S
21 OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM CTPOEHHMs BeliecTBa. Mojenu TBEPAOro, MXUAKOIO U
' ra3oo0pa3Horo coctossHui Beniectsa. Kpucramuinueckue u amopQHble Tena
2.2 JIBmkenue yactull Beniectsa. CBs3b CKOPOCTH ABMXKEHHSI YaCTHUI] ¢ Temreparypoil. BpoyHoBckoe nBuxenue, muddysus
2.3 CMauuBaHue M KalWUISIPHBIE SIBICHUS
2.4 TemioBoe paclIupeHNe U CHKaTue
2.5 TennoBoe paBHOBECHE




2.6 Buytpennsis sHeprusi. Pabota u teruionepenaya kak criocoObl U3MEHEHHSI BHYTPEHHEH SHEPTrUuu
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
HarpeBanue u oxnaxnenue ten. KonnuuecTBo TEmIoThl. Y AelIbHAs TEMIOEMKOCTD:
28 QO=cm\t,—1,)
3aK0oH COXpaHEHUsl YHEPTUU B TEIUIOBBIX MpoIleccax. Y paBHEHHUE TEIIOBOTO OaslaHca:
2.9 Q1_Q2 +...=0
Ucnapenne m konaeHcauus. M3MeHeHHWe BHYTpPEHHEW SHEpPruM B MPOLECCE HCHApeHusT M KoHJeHcauuu. Kunenue
2.10 JKUJIKOCTH. Y JIeNIbHas TerioTa napoobpazosanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[1naBnenue u kpuctammzauus. FMi3MeHeHne BHyTpEeHHEW 3HEpTUM IPH IUIABJIEHUH M KPUCTAIUTM3AIUU. Y IeibHas TEII0Ta
MJIaBJICHUS:
2.12 ,_9
J"'\-_—
m
513 BHyTpeHHSIsS SHEPTHsI CrOpaHus TOILUTHBA. Y IelbHAast TEIIOTa Cropanus Tomiusa: = Q/m
2.14 [Tpunummns! pabote! TeroBbix aurareneil. KI1J[ rerioBoro asurarens
Ipaxmuyeckue pabomul
2.15 N3mepenne yaenbHOM TEMI0EMKOCTH METAJUTMYECKOTO IIMJIMH/IPA; KOJMYECTBA TEIIOTHI, MOJYY€HHOI'0 BOJIOM KOMHATHOMN

TCMIICPATYPhbI (I)I/IKCI/IpOBaHHOI‘/’I MacCCbl, B KOTOPYIO OIIYIICH Har pCTBIﬁ OUJIIMHAP, KOJIWYCCTBA TCIJIOTBI, OTAAHHOI'O




Harp€TbiM HUJIMHAPOM, IIOCJIC OITYCKaHHA €TI0 B BOAY KOMHATHOH TEMIICPATYPHI, OTHOCHUTEIIBHOM BJIAKHOCTH BO3ayXa,
y,I[CJ'IBHOfI TCIJIOTHI IIJIaBJICHUS JIbJA. I/ICCHG,Z[OBaHI/Ie HN3MCHCHUA TEMIICPATYPhI BOJAbI IIPH Pa3JIMYHBIX YCIIOBUAX; ABJICHUSA
TemnooOMeHa IIpyu CMCIIUBAHUU XOJ'IO,I[HOﬁ n ropﬂqeﬁ BOJBI; IIponecca NCIIapCHUA

Duzuueckue s161eHUs 8 NPpUpoOe: TOBEPXHOCTHOE HATSIKEHHUE U KAlIWJUIIPHBIE SBJIECHUS B IPUPOJE, KPUCTAILIBI B IPUPOJIE,

2.16 usnydenue ColHIla, 3aMep3aHne BOIOEMOB, MOPCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texuuueckue ycmpoticmea: KanWUISIPbl, TPUMEPbl HCIOJIb30BAHUS KPUCTAIIIOB, >KUIAKOCTHBIA TEPMOMETpP, JATUUK
2.17 TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB, TUTPOMETPHI, TICHXPOMETp, NapoBas TypOWHa, JBUTaTeNb
BHYTPEHHETO CrOpaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 OnekTpuzanus Tei. [[Ba Buja 3IeKTpUUECKUX 3apsioB
3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JICKTPHUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsok€HHOCTH 3nekTpuueckoro moisd. [IpuHIMN cyneprno3unuu 3JIeKTpUYECKUX Mojei (Ha
' KauyeCTBEHHOM YpPOBHE)
35 Hocurenn snextpuyeckux 3apsanoB. JlelicTBHE SIEKTPUUYECKOTO TOJs Ha JJIeKTpuueckue 3apsanbl. [IpoBomHuku u
' JUDJIEKTPUKH
[TocTostHHBIN 2neKkTpudecKuid ToK. JleiicTBus anekTpuieckoro Toka. Cumna toka. Hanpsbxkenue.
36 I=qg/t,U=A/q
DIIEKTPUUECKOE COTIPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COITPOTHBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ais yyactka snekrpuueckon rernm: | = U/R




ITocaemoBareapbHOE COCOUHEHHE IIPOBOAHHKOB:

I,=1,: U=U,+U,: R=R,+R,

3.9 [TapanienpHOE COEIMHEHUE IPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:
R
U=U,I=I+1I;R=—.
ST B 2
CMer1aHHble COEIMHEHUS IPOBOAHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenua:
3
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHOE 1oJie IPSIMOro NPOBOJAHMKA C TOKOM. JIMHMY MarHUTHON MHAYKLIUU
3.13 MarauTHoe 1noJje MoCTOSHHOT0 MarHuTa. Bzaumo/ielicTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleiicTBre MarHUTHOTO NOJISI HA IPOBOJIHUK C TOKOM
3.15 Oneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
IIpaxkmuueckue pabomoi
H3mepeHne 37eKTpUUECKOrO COMPOTHUBIEHUS PE3UCTOPA; MOIIHOCTH 3JEKTPUUYECKOTO TOKAa; pabOThl AJIEKTPUUYECKOTO
TOKa.
3.16

HccnenoBaHune 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JAMIIOYKa), OT HAIpPSKEHHs Ha
KOHI[aX MPOBOJHMKA; 3aBUCUMOCTH COIPOTHUBIEHUS OT JJIUHBI IMPOBOAHMKA, IJIOLIAJAM €ro MOMEpPEeYHOro CEYeHHs U
YJI€IIBHOTO CONPOTUBJICHHUS.




HpOBepKa ImpaBujia JJI SJIEKTPUICCKOro HaIPsXKCHUA IIPU IMOCICA0BATCIbHOM COCAMHCHUU IIPOBOJHUKOB; IIpaBujIa AJId
CHJIBI DJICKTPHUYCCKOI'0 TOKaA IIpH mapaJliCIbHOM COCAMHCHUN IIPOBOJHUKOB (pCSI/ICTOpr n naMnqua)

Dusuneckue A6/1eHUs 8 npupode.‘ SJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, SJICKTPHUYCCTBO XUBBIX OPraHU3MOB, MAIrHUTHOC

317 noJie 3emiu, apei¢ MoI0CcoB, pOJIb MArHUTHOTO MOJIS ISl XKU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIIEPMETP, BOJIETMETP, PEOCTaT, CYETYUK HICKTPHUUECKOW OSHEPTHH,

3.18 3JICKTPOOCBETUTEIIbHBIC TPHOOPHI, HArpeBaTeNIbHBIC AIEKTPONPHOOPHI (IPUMEPHI), SJIEKTPUUYECKHUE TMPETOXPAHUTEIH,
AJIEKTPOMATHUT, AIEKTPOBUTATEIb TIOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa

3.19 DneKkTpoMarHuTHBIE BOJHBIL. [1Ikara 31eKTpOMarHUTHBIX BOJTH

3.20 JlydeBas Mmojeib cBeta. [IpsMonuHeiiHOe pacipoCTpaHeHHE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucniepcus cBera

3.24 Jlunza. Xop nydeit B mun3ze. DokycHOe paccTossHue TUH3bI. OnTryeckas cuia quu3e: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuyeckue pabomol
##HPar###113mMepeHne ONTUYECKONW CHUJIBI cOOMparoliel JMH3bI; (POKYCHOTO pacCTOSIHUS coOuparouiel JuH3bl (110
CBOWCTBY paBEHCTBA pa3MEpOB MpEIMETa H N300paKeHHUsI, KOTIa IPEeIMET PACIIOOKEH B IBOMHOM (hokyce), ToKa3aTes

3.26 MPEIOMJICHUS CTEKIA.
###Par### ccnenoBanue CBOWCTBA M300paKEHUs, MOJYYSCHHOTO C TIOMOIIBIO COOMparoiel JHUH3bI; W3MEHEHUS
(OKYCHOTO PAaCCTOSHUS JIBYX CIOKCHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMJICHHSI CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3ITyX — CTEKIIO»

3.7 Qu3zuueckue saenrenus 8 npupode. 3atMmenus Connua u JIyHbl, 1[BeTa TeJ, ONTHYECKUE sBJICHHS B aTMocdepe (uBeT HeOa,

' pedpaxius, paayra, MUPaK)
3.28 Texnuueckue ycmpoticmea. 0O9KH, IEPUCKOIL, POTOAITIAPAT, ONTHIECKHE CBETOBOIBI




KBAHTOBGIE ABJIEHUS

4.1 PagunoakTuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbda-u 6eTa-pacnana

4.2 Omnpbitel Pezepdopaa mo paccesiauto anbba-dactuil. [LnanetapHas Moaesb aTomMa

4.3 CocraB aToMHOrO sigpa. 30TOIBI

4.4 [Tepron nmosypacraaa aTOMHBIX siIep

4.5 SnepHblie peakiuu. 3aKOHBI COXPAHESHUS 3aPsIOBOTO U MACCOBOTO YHCEI

46 Qusuueckue sA61eHUsL 6 NPpuUpode: SCTECTBCHHBIN PaJMOAKTUBHBIN (OH, KOCMHYECCKUE JIYUH, PAIUOAKTUBHOC H3ITydCHUC
' IIPUPOJHBIX MUHEPAJIOB, IEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUI HA OPraHU3M Y€JI0BEKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOI, MHAWBUAYaIbHbIN J03UMETp, Kamepa BuiibCcoHa, saepHas SHepreTHKa




YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., Banos A.U., AkuronepHoe o61iectBo «M3narensctBo «IIpocBemieHue)

» dusuka, 8 knacc/ [epeimkun .M., Banos A.U., AkunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., BanoB A 1., [TetpoBa M.A., AKIIMOHEpHOE OOIIIECTBO
«3narensctBO «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. [Iporpammbl ocHOBHOTO 00111eT0 00pasoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

4. Tlepprimikun A.B. @usnka. 7 kinace. Y4ueOHUK 11 00111e00pa3oBaTeibHbIX yupexaenuii . M.:JIpoda. 2019

5. Jlykammk B.M. COopHuK BOonpocoB u 3ajay no ¢pusuke. 7-9 ki1. — M.: IIpocsemienue, 2010. —192c.



8 KJIIACC

1. PaGouast mporpamma. @usnka. 7 — 9ximacchl: yueOHO-MeToauIecKoro mocodus /coct. TuxonoraE. H. — 2-¢
u3 ., crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111er0 00pazoBanus. duszuka. 7 — 9 knaccel (aBTopsl: A.B.Ileppimikun, H.B. ®unonosuy,
E.M. I'yTHUHK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C
BBIOPAHHBIM YYE€OHUKOM:

4. Tlepprmkua A.B. @usnka. 7 kimace. Y4eOHHK 11 00111e00pa3oBaTeNlbHBIX yYupexaenuii . M.:JIpoda. 2011

5. JIykammk B.1. COopHUK BOonpocoB u 3a1ay no ¢usuke. 7-9 k. — M.: IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€ U3JaHuE,-
M.MNJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padbotsl. Kontponbsubie 3ananus. —Capatos:Jlureit, 2014.

8. «KontponbHo-u3mepurenbubie Mmatepuaibl. Gusuka. 7 kinace/Coct. H.M. 3opun. — 2-e uzna.,nepepad. — M.:BAKO,

2013.



9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-MeToauueckoe nocooue/ A.E. Mapon.- M.: llpoda, 2011.- 123c.:
10.A.B. Ilepprmmkua ®uszuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosuuy Metoauueckoe nocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe 1 KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M. JIpoda

13.B.B. lllaxmaTtosa ,O.P. llledep Auarnoctudeckue padboTsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. I1ozoiickuit Coopurk Bonpocos u 3agau 2015 M. Ipoda

9 KITACC

1. PaGouast mporpamma. @usnka. 7 — 9ximacchl: yueOHO-MeToaudecKoro mocoous /coct. TuxonoraE. H. — 2-¢
us.,crepeoruit. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pasoBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C
BbIOpAaHHBIM YYEOHUKOM:

4. Ilepwimikun A.B. ®uznka. 7 kinacc. Y4eOHUK 7151 00111eo0pazoBaTebHbIX yupexaenuit . M.:JIpoda. 2011



5. Jlykammk B.U. CoopHuk Bonpocos u 3aaa4 o ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HoypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHL. —5-¢ U3AaHHE,-
M.MNJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie padotel. Kontposnbhbie 3ananus. —Capatos:Jluteii, 2014.

8. «KonTponbsHo-u3mepurenbubie Mmatepuaibl. Gusuka. 7 kinace/Coct. H.U. 3opun. — 2-e uzna.,nepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaudeckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:
KoHTposibHbIE U camocTosTENbHBIE PA00ThI MO (husuke. 9 knacc: k yueOHuky A.B. [leppimkuna, E.M. ['yTHUK
«Duzuka 9 xknace» / O.W. I'pomueBa. — M.: U3narenbctBo «K3aMen», 2014.

Tectrl o ¢usuke. 9 kiacc: k yueonuky A.B. Ilepsimkuna, E.M. I'yrank «®uszuka

9 ximace» / O.U. I'pomuieBa. — M.: U3narenscTBo «IK3amen», 2010.

®dusuka. 9 kiace. TemaTnueckue TeCTOBbIE 3a0aHus A1 moaArotoBku Kk I TA. / aBT.- cocT.: M.B. boiinenko, O.H.

Mupomkuna. — fpocnasie: OO0 «Akaaemus pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



7 KITACC

. bubnmroreka — Bc€ mo npeamery «Pusnkay. — Pexxum moctyna: http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pexum pocrymna: http:/fizika-class.narod.ru

3. Enunas kosuteknus nudpoBeix 00pa3oBaTeIbHBIX pecypcoB. — Peskum poctyma: http://school- collection.edu.ru

4. laTepecHble MaTepuabl K ypokaM (U3UKHU 110 TeMaM; TECThI 10 TeMaM; HarJIsHbIC TOCOOMs K ypokaM. — Pesxum
nocryma: http://class-fizika.narod.ru

5. IludpoBbie 0Opa3oBaTeabHBIC pecypcehl. — Pesxkum moctyna: http://www.openclass.ru

6. DACKTpOHHBIC yueOHUKH 10 u3uke. — Pexxum moctyna: http://www.fizika.ru

8 KITACC

1. bubnmuoreka — Bcé mo npeamery «Dusuka». — Pexxum goctyna: http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunast kosutekius mudpoBbix 00pa3oBaTelibHBIX pecypcoB. — Pexum goctyma: http://school- collection.edu.ru

4. laTepecHbIe MaTeprabl K ypokaM (U3UKHU 110 TEMaM; TECTHI [0 TeMaM; HATJISIHbIE TOCOOHS K ypoKaM. — Peskum

nocryma: http://class-fizika.narod.ru



5. IludpoBbie 0OpazoBaTeabHBIC pecypcehl. — Pesxkum moctyna: http://www.openclass.ru

6. DIeKTpOHHBIC yueOHUKH 10 u3uke. — Pexxum moctyna: http://www.fizika.ru

9 KJIACC

1. BugeoonsIThl Ha ypokax. — Pesxxum poctyma: http://fizika-class.narod.ru

2. Enunas kosuteknus 1udpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexum noctyma: http://school- collection.edu.ru
3. HTepecHbie MaTepHalibl K ypoKaM (PM3HKH II0 TeMaM; TECTHI 110 TeMaM; HarJIsIHbIe TOCOOU K ypoKaM. — Pexum
nocryma: http://class-fizika.narod.ru

4. lludporsie oOpa3oBaTelbHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKHU 10 husuke. — Pexxum moctyna: http://www.fizika.ru

6.Jlucrannuonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kitace. CeTeBoe 00pa3oBaTeIbHOES
coobriectso. http://www.openclass.ru/node/109715

7. Enunast kosutekius mudpoBbix oOpa3oBaTesibHbIX pecypco. http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP HH(OPMALIMOHHO-00pa3oBaTeNIbHBIX pecypcoB. http://www.fcior.edu.ru/
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