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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI M TpeOOBAaHMM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIbHOW MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takke c yuérom denepaibHOll paboueid MporpamMMmsl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Ouznkay.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENbHOW MPOTrpaMMBbl, MPEICTAaBIECHHBIX B
OI'oOC 000, a Takke ¢ yueToM (QeaepanbHOM pabouel TpPOrpaMmbl
BOCIHUTAHUS U KOHIENIMHU PenojaBanus yuyeOHoro npeamera « Duznkay.

Coxepkanue HporpamMMbl 10 (U3NKE HANPABICHO Ha (QOpMHpOBAaHHE
CCTECTBCHHOHAYYHOH IPAMOTHOCTH OOYYAIOIIMXCSl M OPraHW3ALMI0 N3yYCHUS
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM o0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX NMPEIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHHs (IO KiaccaM), Mpejaraer IPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUS TEeM, OCHOBAaHHYIO Ha JIOTHKE pa3BUTHS
NPEIMETHOTO COJIEPKAHUS U YYETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXcsl.

[Iporpamma mo ¢uszuke pa3paboTaHa C LENbIO OKa3aHHUS METOJMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISETCS CHCTEMOOOPA3YIOIIMM JUISl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEJAMETOB, IOCKOJIbKY (HU3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
IIPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOoCTaBlIsAeT Hauboliee sICHble 00pas3lbl NPUMEHEHHUS HAYYHOIO
METO/1a MMO3HaHUS, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIero
o0pa3oBaHus COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHOU TPAMOTHOCTHU U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MpeEarojaracT OBJaJcHUE
CJIEIYIONIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIMIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTD:

e Hay4HO OOBSCHSATDH SBICHHUS,

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYUYHBIE TOKA3aTEIbCTBA

JUIS1 TIOJTYYEHUSI BBIBOJIOBY.

Henu wsydeHuss ¢U3MKA HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
oIpesesieHbl B KOHIEMIMU MpenoAaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Pocculickori @enepaiuu, peaTu3yrONINX
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henu nzyuenust GU3uKu:

e TPUOOpETEeHHE WHTEpeca U CTPEMIICHHS OOY4YaIOIIMXCS K HayYHOMY
U3YUYEHUIO TPUPOJbI, Pa3BUTHE MX HUHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE IMPEACTABICHUA O HAYYHOM METOJE I[IO3HAHHUS U
(OpMHpOBaHUE MCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPY’KAIOIIUM
SIBIICHUSIM;



dbopMupoBaHUE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa HU3yUYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHITaMEHTAIbHBIX 3aKOHOB (PU3UKY;
dbopmupoBaHue NMpeACTaBICHUM O PO (PUBMKHU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HAaYK, TCXHUKHU U TEXHOJIOTUN;

pa3BUTHE TMPEICTABICHUN O BO3MOXHBIX cdepax  Oyayieit
npodeccuoHaIbHON NeATeIbHOCTH, CBA3aHHON ¢ PU3HKOM, TOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX eI MPOorpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIOMINX 3a1a4:

OpuoOpeTeHne 3HAaHUHM O JHCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

NpUOOpETeHHE YMEHUN OMHUCHIBATH U OOBICHATH (PU3NUYECKHUE SBICHUS
C UCIOJIb30BAHUEM TOJYUYEHHbBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHUS MPOCTEHIIMX pacUYeTHBIX 3a1ady C
UCIOJIb30BaHUEM buznUecKux MOJIeJIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaOMI0IaTh TPHUPOAHBIC SIBJICHUS W BBIMOJIHAThH
OTIBITHI, JTA0OpAaTOpHBIE PAOOTHI U AKCIEPUMEHTAIbHBIE UCCIIEI0BAHUS
C UCIOJIb30BAaHHEM H3MEPUTENIbHBIX MPUOOPOB;

OCBOGHHME TMpuUeMOB paboTel ¢ uH(poOpmanued  (HU3MIECKOrOo
coliepKaHMsl, BKIIOYash MHGOPMAIMIO O COBPEMEHHBIX JTOCTHIKCHUSIX
bu3MKYM, aHAIU3 U KPUTHUYECKOE OIIEHUBaHKE H(OpMaIuy;
3HaKOMCTBO co cepamMu  NpOPECCHOHAIBHON  AESITEIbHOCTH,
CB3aHHBIMM C (U3UKOM, U COBPEMEHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.

OO6miee 4YKMCIIO YacoB, PEKOMEHIOBAaHHBIX IJisi M3y4eHHs (PU3UKH Ha
0a3zoBoM ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
Kiacce — 68 yacoB (2 waca B Hemenio), B 9 kmacce — 102 gaca (3 daca B
HEJIEIIIO0).

[Ipemmaraemsiii B mporpaMMe 1o (pu3nke nepeyeHb Ja00paTOpHBIX paboT
M ONBITOB SIBISCTCS PEKOMEHIATCIBHBIM, YYHUTENIbh JeJaeT BbIOOp TIpH
NPOBEACHUN JaOOPATOPHBIX pPabOT W OMBITOB C YYETOM WHIAMBHUIYAIBHBIX
OCOOCHHOCTEH  OOydYaroIIuXCs, CIHCKa OKCICPUMEHTAJbHBIX  3aJIaHHMH,
npe/IaracMbIX B paMKaX OCHOBHOT'O TOCYJapPCTBEHHOTO JK3aMEHa IO (hU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Du3uKa M €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ouszndeckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckrue BeauuuHbl. M3Mepenue pusmueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULL.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAyKH U3Y4alOT MPUPO.Y.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHUSA: HAOJIOJIEHHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, DJKCHOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHUU C
IIOMOIIbIO MOAEIeN

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. dusznueckue TpPUOOPHI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM
U IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpeneneHue 1EeHbl JAeICHUS Kbl U3MEPUTEIILHOTO prbopa.

N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl HpU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U

JaTYMKa TEMIEPaTyphl.

6. lIpoBenenue nccienoBaHus 10 MPOBEPKE TMIIOTE3BI: JAIBHOCTH ITOJIETA
HIapyKa, MYyIIEHHOTO TOPU30HTAJILHO, TE€M OOJbIle, YeM OOJbIle
BBICOTA ITYCKA.
IlepBoHa4YabHbIEC CBEACHUA O CTPOCHUH BelIeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoil. bpoyHoBckoe npmwkeHue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHE Ta30B, >XHUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M KX aTOMHOMOJIEKYISIDHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUMA BOIBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUIKECHHUS.

2. Habmonenue nuddysun.

3. HaGmromenme  saBieHMil, OOBACHAIOMIMXCA  NPUTSDKCHHEM  WIU

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PANOB (C HCIOJIb30BaHUEM

doTorpaduwuii).

2. OmbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSKCHHSI.

/IBHKeHUe M B3aUMOJeiiCTBHE TeJl.

uhwNE



Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTb IIPU HEPABHOMEPHOM JIBHKEHUM. Pacuer mytu n
BPEMEHHU JIBUKCHUS.

SBnenne mHepuMu. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYrHa
W3MEHEHUS CKOPOCTH JBMXKEHUA Tela. Macca kak Mepa HHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUILIC
o0beMa BelEeCTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. I3mMepeHue cuibl ¢ MOMOIIBI0 JMHAMOMETpPA. SIBIICHUE TATOTEHUS U CHUJIA
TsokecTd. Cuna TSKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOJEWCTBYyIOIIAs CHUJL.
Cuna tpenusa. TpeHue CKOJNBKEHHUS W TPEHHUE NOKOsA. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIKEGHMs (IIapuka B
XKHUJKOCTH, MOJIETH JICKTPUIECKOT0 aBTOMOOMIIS U TaK Jiajee).
2. Ompepenenue cpeHEe CKOPOCTH CKOJIRKEHHUs Opycka WM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.
4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnbITBL, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CUJIbI TPEHUS CKOJIbKECHUS
OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBieHune TBEPABIX TeJ, *KUAKOCTEH U ra3os.

HNanenune. CriocoObl YMEHBIICHHUS] U yBEJIWMYECHUs JaBieHus. JlaBieHue
raza. 3aBUCHMMOCTb JaBJIGHHMs Tra3za oT oObeMa, Ttemmeparypol. Ilepemaua
NABIICHUSI TBEPIbIMU TEJNaMH, >KHAKOCTAMH U Ta3amH. 3akoH Ilackais.
[THeBMaTHyUecKre MalIMHBI. 3aBUCHUMOCTb JABICHUS KUAKOCTU OT TITyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ uapaBindeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atMocdepHoe aaBieHue. [[puyuHbl CyiecTBOBaHUS
BOo3ymHON 00omouku 3emumn. OnbiT Toppuuennu. M3mepenune atmochepHOro
JaBJIeHUS. 3aBHCHUMOCTH aTMOC(HEpPHOTO MaBIICHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBEe KMAKOCTM W Trasa Ha IIOTPYKEHHOE B HHUX TeEJO.
BoitankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Ten.
Bo3nyxormiaBanue.

Jemoncmpauuu.

1. 3aBUCUMOCTbH JaBJIEHUS ra3a oT TeMIEpaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
Coobmaronuecst COCYIbI.

['mppaBanueckuit mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

SGIE N SIS
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6. 3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
T€Ja U IUIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcioBHE IUIaBaHWsA TeJ: IUIABAHWUE WM TNOTPY)KEHUE TEl B
3aBUCHMOCTH OT COOTHOILEHMS IJIOTHOCTEM TeJIa U JKUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenmoBanue 3aBUCMMOCTM Beca Tella B BOJe OT 00bEma
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIbI, JCHUCTBYIOIIEH Ha TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIECH CUJIbI, JCHUCTBYIOLIECH Ha
TEJO B )KUJAKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIAKOCTH, OT OOBbEMA MOTrpYyKEHHOW B
AKUJKOCTh YAaCTH T€JIA U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
orpezeieHue € rpy30n0AbEMHOCTH.

PaGora 1 MOIIIHOCTb. JHEPrus.

Mexanundeckasi padota. MOIITHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBumiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. Kosdduiment nonesHoro neictBus (ganee —
KIIJ]) npocThix Mexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckass 3Heprus. Kunernueckas M IIOTEHLMAIbHAs DSHEPIHUS.
[IpeBpaiieHne OOHOTO BHJIA MEXaHMYECKONM DHHEPrUM B JPYyrod. 3aKkoH
COXpPaHEHUsI YJHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHXKCHHUH

TeJIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.
3. Nsmepenune KII/] HAKIOHHOW MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUMU.
8 KIIACC

TenoBbie IBJEHUA.

OCHOBHBIE TOJIOKECHHUSI MOJICKYJISIPHO-KHHETHYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHOKUHETUUECKOU TEOPHUH.

Mogenn TBEPAOTo, XUIKOTO M Ta3000pa3HOr0 COCTOSIHUH BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, )KHJIKOCTEH
YU TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaurBaHue U KaMWUISIPHBIE SIBICHUA. TemIoBoe pacuiupeHue u cKaTue.

Temnepatypa. CBs3b TEMIIEpATypbl CO CKOPOCTHIO TEIUIOBOTO JBH)KEHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH OSHEpPIUu:
Teronepeaada u COBEPIICHUE paboTEHI. Bunnr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelllecTBa. 1eIuio0OMeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w
OTBEPJICBAHUE KPUCTAUIMYECKHUX BEIIECTB. YJIEJbHAS TEIJIOTA IUIABJICHUS.



[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHHUS OT aTMOC(PEPHOTO
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aBurareneid KIIJ temnoBoro aBurartens.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMS U MIPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaOGmronenune 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysumu.

3. HaGmroneHue siBlIeHUN CMauynMBaHUS U KAaTUJUISIPHBIX SIBICHUM.

4. HabGnroneHue TerjioBOro paciiupeHust Tell.

5. VM3MmeHeHue namieHus ra3za npu U3MEHEHHH 00bEMa U HAarpeBaHUM WJIU
OXJIQXKICHUHU.

6. IIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Buabl Teronepenayu.

8. OxJaxkJIeHHe MpPU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIieHUU paOOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HabGmronenune kumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUU.

13. Mojgenu TemI0BbIX ABUTATEICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpITHl MO HAOJIIOICHUIO TETIJIOBOTO PACUIUPEHUSI TA30B, KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue gaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIECHUSI BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
HaGmionenne m3MeHEHMs] BHYTPEHHEW OSHEPIHHM Tella B pe3yjibTaTe
TEIUIoNepe aun U paboThl BHEIIIHUX CHII.

HccnenoBanue sBIIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOU U
ropst4ei BOJBI.

Onpenenenue KOJIUMYECTBA TEIUIOThI, MOJYYEHHOI'O BOJOW TMIpHU
TEIUI0O0OMEHE C HArpEThIM METAJUTHUECKUM IIMIHHAPOM.

Ornpenenenue yneibHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHus..

Ornpenenenue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yielbHOW TEIUIOTHI MIABICHUS JIbJA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauus Ted. JIBa poaa siaeKkTpuyecKkux 3apsaoB. B3zaumonelicTBue
3apspKeHHBIX  Tel. 3akoH KymoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TEIaMu).

Dnektpuueckoe noje. Hanpssk€HHOCTh AnekTpuueckoro noss. [Ipuaiun
CYNEepHO3UILIMH EKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn osnekTpudeckux 3apsaoB. ODJIEMEHTAPHBIM  AIEKTPUYECKUI
3apsa. Crpoenne atoma. [IpOBOJHMKM M JUANIEKTPUKU. 3AKOH COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKU TOK. YCIOBUS CYHIECTBOBAHUS JJIEKTPUUECKOIO TOKA.
Nctouynuku mocTOSTHHOTO TOKa. J[€HCTBUSI AJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHUE MNPOBOJHUKA. YIEIBHOE COMPOTHBICHHE BEIIECTBA. 3aKOH
Oma nns ywactka uenu. llociienoBaTenbHOE W MapalieIbHOE COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH AJNEKTPUYECKOr0 TokKa. 3akoH Jlxoymns—JleHia.
DnexkTpudeckue IMenud M MNOTpeOUTeNr DJIEKTPUUYECKOHM DSHEPruud B OBITY.
KopoTkoe 3ambikanue.

[ToctosiHHBIE MarHuThl. B3aUMOAEHCTBUME MOCTOSIHHBIX MAarHUTOB.
MaruautHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HAuYeHWE ISl KU3HU Ha
3emuie. OnbIT OpcTena. MarHuTHoe MoJe 3JEKTpUYECcKoro Toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[eCTBME MArHUTHOIO MOJs HAa MPOBOJHUK C
TOKOM. DIIeKTPOABUTATENb MOCTOSIHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOWM WHAYKUMU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOTYyYECHUs] DICKTPUUYECKON IHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

1. DIJEeKTpu3alus Tel.

2. JIBa pona 3JIEKTPUYECKUX 3apsiiOB M B3aUMOJICHCTBUE 3apSKEHHBIX

TEN.

3. YCTpOMCTBO M JEUCTBUE JIEKTPOCKOIIA.

4. DneKTpocTaThyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs JIEKTPUUECKUX 3aPS/IOB.

6. IIpOBONHUKH U JUDIICKTPUKH.

7. MoaenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TMOJIS.

8. HMCTOYHHMKHM MOCTOSHHOTO TOKA.

9. JlencTBUsA 3JIIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUN TOK B KHUJIKOCTH.

11. ['a30BBIH pa3ps.

12. I3mepeHue CUuiibl TOKa aMIIEPMETPOM.

13. MI3Mepenune 3JIeKTpUYECKOro HAIPSKEHUS BOJIbTMETPOM.

14. PeocTtar u Mara3uH COIIPOTUBIICHUM.

15. BzauMoiericTBrE TOCTOSSHHBIX MAarHUTOB.

16. MozaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS IIOJFOCOB MArHUTA.

17. MoaenupoBaHHEe MarHUTHBIX IOJIEW OCTOSIHHBIX MAarHUTOB.

18. OnpIT DpcTena.

19. MarHuTHoE 1noJje Toka. DIEKTPOMArHHUT.

20. JleficTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb TOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS DIEKTPOMATHUTHOW HHAYKIIMH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTh HAMNpAaBJICHUS HHAYKIMOHHOIO TOKa OT YCJIOBUH €ro

BO3HUKHOBCHMUSL.
25. DIIEKTPOT€HEPATOP NOCTOSHHOTO TOKA.
Jlabopamopnuie pabomwvt u onvimeot.



1. OmeITBl TO HAOMIOACHUWIO DJJICKTPHU3AIMU TeNl WHAYKIUEH © TpHu
COTPUKOCHOBEHUH.

2. HccnenoBanue AEWCTBUS DJIEKTPUYECKOTO TIONS HA TPOBOJHHUKU U

JTUDIICKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.

M3mepeHne 1 peryIupoBaHre CHUJIBI TOKA.

N3mepeHne u peryinupoBaHre HAMIPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 Pe3ucTop, OT

COTPOTHBIICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHUCUMOCTD AIIEKTPUIECKOTO
CONPOTHBIICHHS MPOBOJHHUKA OT €r0 JIJIMHBI, TUIOIIAJA TOIEPEYHOTO
CCUCHUS U MaTepuaa.

8. IlpoBepka mpaBWiIa CIOKCHHS HAMPSHKEHUW TP ITOCICI0BATCILHOM
COCIMHCHHUH JIBYX PE3MCTOPOB.

9. IlpoBepka mpaBwia aisi CHUJIBI TOKA MPH TMapaUICTbHOM COCIMHEHUU

owv AW

PE3UCTOPOB.

10. OmpesienieHde  pabOThl  BJEKTPUYECKOTO TOKa, MAYIIEro 4epe3
pE3UCTODP.

11. OnpenieieHe MOIIMHOCTH JJICKTPUYECKOTO TOKa, BBIJEISEMON Ha
pe3ucrope.

12. UccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenue KII/] HarpeBarens.

14. MiccnenoBaHMEe MAarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TMOJSA IIOCTOSHHBIX MAarHUTOB IIPU  HX
00BETMHEHUH U pa3JeJICHUN.

16. MccnenoBaHnne JEHCTBHA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aMMOJEHCTBHS
KaTyIIKd ¢ TOKOM M MAarHWTa OT CWJIbl TOKa M HAIpPABICHUS TOKA B
KaTyIlKe.

18. MI3yueHue AeiicTBUS MarHUTHOTO I10JISI HA IIPOBOJHMK C TOKOM.

19. KoHCcTpyrpoBaHue 1 u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Usmepenune KII/I 351eKTpoIBUTraTEIbHON YCTAHOBKH.

21. ONBITBI IO HCCIEAOBAHMIO SIBICHUS 3JEKTPOMArHUTHOM WHIYKIHM:
UCCIIEIOBaHNE U3MEHEHMI 3HAYEHHS W HaNpPaBIICHHUS WHIYKIHOHHOTO

TOKa.
9 KJIACC

Mexanuuyeckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWKCHUSA. PaBHOMEpHOE NPSMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TmpsMoJIMHEWHOEe JABWKeHHEe. CpemHsas U
MTHOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JIBHXKEHHH.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE NBHkKeHue. CBOOOHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akoH Herotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CUJia TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIpmwkenne maHeT BOkpyr CoisHna. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHOM  TOYKU. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTu.

Nmnynsc Tena. UW3Menenue wumnynbca. HMmnynbe cunbl.  3akoH
COXpAaHEHUS UMITYJIbCcAa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSKECTH, yIpyrocTw,
TpeHus. CBs3b dHepruu u padotel. [loTeHnManpHas 3HEPrusi Teja, MOJHITOrO
HaJl TOBEPXHOCThbIO 3eMJiM. [lOTeHIManbHasi HSHEPrUsl CHKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHMYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne mMexaHWYeCKOro ABMIKCHMS Tela OTHOCHUTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHME TyTE€d M TPACKTOPUM NBUKEHHUS OJJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

N3Mepenmne CKopoCcTH U YCKOPEHUS MPSIMOTUHEMHOTO JIBUKEHHUS.

HccnenoBanne npu3HaAKOB PAaBHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME

orcuéra «Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHUU

OTHOCHUTEJIbHO KaOWHEeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHMS T€Jla OT MaccChl Tela U JEUCTBYIOLIEH Ha HETO
CHJIBL.

8. HaOmronenue paBeHCTBA CUIT IPU B3aUMOJICUCTBUH TEII.

9. M3MeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiysnbca rnpu B3auMOAEHUCTBUU TEII.

11. [IpeoOpazoBaHus IHEPTUM MTPU B3aUMOJICHCTBUHN TEJI.

12. CoxpaHEeHHE UMITyJIbCa IPU HEYIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HaGmronenre peakTUBHOTO JIBHXKECHHUS.

15. CoxpaHeHHE MEXaHWYECKON YHEPTUU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXaHMYECKOM »HHEPruH MpH JIBIXKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie pabomot u onvimot.

1. KoHctpynpoBanue Tpakrta i pa3roHa UM JAJIBHEHIIET0 paBHOMEPHOIO
JBH>KEHUS IIAPUKA VI TEIEKKH.

2. OmpeneneHre cpeaHel CKOPOCTH CKOJBXKEHHS OpycKa WA JTBUKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OmnpenenieHre YCKOPEHHs Tela MPH PaBHOYCKOPEHHOM JABMXKEHUM IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHne 3aBUCMMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €cld NPU PABHOYCKOPEHHOM JBMKEHUU 0€3
HAYaJIbHOM CKOPOCTH NYTH OTHOCATCA KakK PsAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. MccienoBaHue 3aBUCHUMOCTH CHUJIbI TPEHHUS CKOJIBKEHHS OT CHUJIBI
HOPMAaJIbHOTO JAaBJICHUS.
7. Omnpenenenue K03 PuuueHTa TPEHHS CKOJIbKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
9. Omnpenenenue pabOThl CWIbl TPEHUS MPU PABHOMEPHOM JABMIKEHUU
TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Onpenenenue padbOThl CUJIBI YINPYTOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.
11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.
Mexanuyeckue Kojae0aHus U BOJIHBI.

Konebarensnoe paBuwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIM:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTHuyeCKuid U TMPYNKUHHBIA MasTHUKH.
[IpeBpareHue sHepruy Mpu KoJaeOaTeTLHOM JBUKCHHH.

3aryxatomue kosebanus. BbiHykaeHHbIe  KoneOaHusi.  Pe3onaHnc.
Mexannueckue BoJIHBL. (CBOWMCTBa MexaHWYeCKUX BOJH. [IpomonbHbBIE U
MOTIEpPEeYHble BOJIHBI. JlTMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xosneGaHuil Tes Moj JEUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJIH (HA MOJAEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pEe30HAHC.
]Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W TEpHOJA KOJeOaHHM MaTeMaTH4eCKOTro
MasTHHUKA.
2. Ompepenenne 4acTOTHI U Miepruoa KoieOaHuil MPY>KMHHOTO MAasITHHUKA.
3. HccrnenoBanue 3aBUCUMOCTH TIEpHOjJia KOJIeOAHWM ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IEepHOJa KOJIEOAHWH MPYKHMHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Tepuoja KoieOaHuil rpysa, MOJBEIIEHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBHUCHMOCTb IEpuojia KoJeOaHUi
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenHne yckopeHusi CBOOOTHOTO TafCHUSI.

JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJe. JJIEKTPOMarHuTHble BOJHBL. ~ (CBoOiiCcTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJMH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.
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1. M3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBLHOTO
TenedoHa.
CgBeToOBbBIC AIBJICHUS.

JlyueBas  Mogmenb  cBeta. Mcrounuku  cBera.  IlpamosmnHenHoe
pacnpoctpaneHue cBeta. 3atMeHusi ConHua u JlyHel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonmHOe BHYTpeHHEe
OTpaXeHUe cBeTa. VICMONb30BAHME TIOJHOTO BHYTPEHHETO OTPAXKEHUSA B
ONTUYECKUX CBETOBOJAX.

Jluuza. Xona nayueir B nuH3e. Ontuueckas cucrtema ¢oToamnmnapara,
MHUKPOCKOIAa M Tejeckona. ['ma3 kak onTuyeckas cuctema. bin30pyKoCTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcusi cBeTa.

Jemoncmpayuu.

1. IIpssMonmHeENHOE paclpoCTpaHEHUE CBETA.

2. OTpaxkeHue cBerTa.

3. TlonydyeHnue wu300pakeHH B TUIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKanax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

X0 1ydeu B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnit ¢ TOMOIIBIO JHH3.

. IlpuHnun neictBus poroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue O0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH YIJia OTPaKEHUSI CBETOBOIO Jydya OT yria

naJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCUMOCTH yrja MHPEJIOMIICHHUS CBETOBOTO Jydya OT

yriia MaJeHus Ha TPAHUIIE «BO3LYyX—CTEKIIOM.

4. Tlomyuenue n300paKeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeHt JTMH3HI.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OMBITHI IO BOCTIPUSATHUIO [IBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3

I[BETOBBIC (PUIIHTPHI.
KBauToBbI€ sIBJICHHS.

Omnswithl Pe3epdopna u minanerapHas moaens atomMa. Monens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktrBHble npeBpamenus. [lepuoa nomypacmnana aTOMHBIX SIIED.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHUS 3apsAI0BOIO U MACCOBOTO YHCEI.
DOHeprusi CBA3U aTOMHBIX siiep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. crounnku s3uepruu CosiHIa U 3BE3.

SAnepHas sHeprernka. JleMCTBUS paAMOAKTUBHBIX M3JIYYCHUN HA >KUBbIC
OpraHu3MBl.
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Jemoncmpayuu.

CrHeKTpbl U3Ty4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibscona.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHH.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnbze pabomul u onvimel.

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATHIX CIEKTPOB U3TyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE HHEPTUU YACTHUIBI 10 TOPMOZHOMY

nytu (mo gororpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOJYJIb npeaHa3HaYeH JUTSt
cucTeMaTu3allud ¢ O00OOIIeHHs] TMPEeJAMETHOIO COJAEpKAaHMUS U ONbITa
NEeSTENbHOCTH, TPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUISl TIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY AK3aMEHy MO (PU3MKe s
00y4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3yueHUH HAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMaTHU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX OOecreuynBaeTcsl JOCTHXKEHUE
OPEIMETHBIX W METANpeIMETHhIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuYeHHS,
dbopMupyeTcst eCTeCTBEHHOHayuYHasi TPaMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
UCCJICIOBAaHUS SIBJICHUH MPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATh
(¢u3nyeckue SBICHUS, IPUMEHSS MOJIYYEHHbIE 3HAHUS, pellaTh 3a7aud, B TOM
YHCIIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[lpyHUMNIUAIBHO  NEATENbHOCTHBIM  XapakTep  JaHHOro  pasjena
peanuzyeTcs 3a CUET TOro, YTO 00YYarOIINeECs BBIMOIHSIIOT 3aJaHus], B KOTOPBIX
UM TpejJlaraercs:

Ha OCHOBE IIOJyYEHHBIX 3HAHMM pacrno3HaBaTh M HAyYHO OOBICHSITH
(pu3nyeckue sIBICHUS B OKpYXKarolleld NPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJI€ JJI IPOBEPKHU TUIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4Hble OCHOBBI HambOIee  BAXKHBIX  JIOCTHXKEHUH
COBPEMEHHBIX TEXHOJOTMH, HampuMmep, MPAKTUUYECKOIO HCIOJIb30BAHUSA
pa3IMYHBIX HCTOYHUKOB OSHEPrUM HA OCHOBE 3aKOHA MPEBPALLCHUS U
COXpaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHHU.

Kaxnmas w3 TeM JaHHOTO MOIYJA BKIIOYAET HKCIEPUMEHTAIBHOE
uccleoBaHue 00001aroero xapakrepa. Moayiap 3aBepiiaeTcs MpoBeJeHUEM
JUArHOCTUYECKOH ¥  OIICHOYHOHM pPabOThI 3a KypC OCHOBHOrO OOIIEro
o0Opa3oBaHUsI.

ISR o



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbrare wu3yueHus GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanuss y oOywaromerocss OyayT copMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3y/IbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MNOpOSIBJIEHHE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3HKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

- OCO3HAaHME BAXXHOCTU MOPAJIBbHO-3TUYECKUX MPUHLMIIOB B NESATEIBHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHE ICTETUUECKUX KaueCcTB (DU3MUECKON HayKu: €€ TaApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHUE IIEHHOCTU (U3UYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTa
MO3HaHWUS  MHUpPa, OCHOBBI  pPa3BUTUS  TEXHOJOTWMW,  BaKHEHUILIEH
COCTaBJISIIOILEH KYJIbTYpHI;

- pa3BUTHE HAyYHOW JOO03HATEIHLHOCTH, MHTEpPECa K HCCIeI0BATEIBCKOM
NESTEIbHOCTH;

5) ¢opvmupoBaHusi KyJbLTYPHl 3I0POBbSI HW JIMOLUHMOHAJIBHOIO
0J1aronmoTyumsi:

- OCO3HaHHME IIEHHOCTH Oe30IMacHoro oOpasza JXM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TIpaBUJI O€30MacHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(OopMHUPOBAHHOCTh HaBbIKa pedIieKcHH, TMPU3HAHUE CBOETO IMpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y IPyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHUE€ B PEUICHUH NPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3alliK, TOpoJaa, Kpas) TEXHOJIOTHYECKOW U
COITMAIbHOM HAIPAaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE U (U3UISCKHUX
3HAHMM;

- HHTEPEC K MPAKTHUCCKOMY M3YUYCHHUIO Mpodeccuii, CBSI3aHHBIX C (U3UKOM;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OPHUCHTALUs HA NMPUMCHEHUC (bU3UYCCKUX 3HAHWU JIJI PEIICHUS 3a7ad B
o0JacTi OKpY’KaroIek Cpezibl, IUIAHMPOBAHHS IMOCTYNKOB M OLCHKH HX
BO3MOJKHBIX MTOCIICICTBUI JIJISI OKPYXKAIOIIEH CPEbI;

- OCO3HaHHME II100aTBFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOeM U MyTed uX
pelIeHuUs;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSM COLUAJIBHOM U NMPUPOIHOM
cpensbl:



- HOTp€6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIITOJIHCHU U I/ICCJ'IGI[OBEIHI/Iﬁ n
IIPOCKTOB (I)I/IBI/I‘IGCKOI‘ﬁ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHHAM

APYTHuX;

e - TIOBBIIICHUE YPOBHA CBOEM KOMIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEeSATeNIbHOCTD;

e - TOTpeOHOCTH B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopmynupoBaTh HACH, TMOHATUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSX;

e - OcoO3HaHHWE JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PUBMUESCKUX
3HAHMHU;

e - CTpEeMJICHHE aHAJM3UPOBATh U BBIIBIATH B3aWUMOCBSI3U TPHUPOIHI,
oO1iecTBa U DKOHOMHUKH, B TOM YHCJI€ C HMCIOJIb30BAaHUEM (PU3MUECKUX
3HAHUH;

e - OLICHKA CBOMX JCHUCTBUU C YYETOM BIHSIHUA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJI0OAJIBHBIX MMOCIIEICTBHIM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pU3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NIO3HABATEILHBIC
yHUBEpCaJbHble y4yeOHbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIE
y4ueOHbIE AEWCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIE YUeOHbIE NeHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBIATh M XapaKTEPH30BaTh CYIICCTBEHHBIE IPU3HAKH OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK KiIacCHU(HUKAIIMK, OCHOBAHHUS
JU1s1 0000ITIEHNS U CPAaBHEHUS

e BBIIBISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HU3NYECKUM
SIBJIEHUSIM;

e BBISBJIATH MPUYNHHO-CJICACTBCHHBIC CBS3HM IPH M3YYEHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNEIYKTUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUYCHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3IX (PU3NICCKUX BEIIMUUH,

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus y4eOHON ¢u3nIecKon
3a/1a9M (CpaBHEHHE HECKOJIbLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOJIXOAAIICTO ¢ YIETOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTCPHER).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTH II0 CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOXKHBIA (U3UYCCKHA DKCICPUMEHT, HEOOJBIIOEe HCCICIOBAHUC
(bU3UUECKOTO SIBJICHUS;

e OICHMBAaTh HAa NPUMEHHMOCThP M JOCTOBEPHOCTh HH(MOPMAIIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA,



CaMOCTOSITeTbHO  (OpPMYIUpPOBAaTH  OOOOIIEHUST W BBIBOABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3INyHbIe METO/bl, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATEJIbHO BBIOMpPATh ONTUMANIbHYIO (hOpMY MpeacTaBICHUS
uHbOpMAIlMK W WIUIIOCTPUPOBATH pEIlaeMble 3aJladyll HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXX/JIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00PaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha peEIICHUE 3aJadydl MU
o i/Iep kKaHKue 0J1aroXenaTeIbHOCTH OOIICHMS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Juayora, OOHapyXKUBATh PA3IMYHUE U CXOJCTBO TIO3UIINN;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON paOOThl MPH PEHIEHUH KOHKPETHON (u3nuecKkon
POOJIEMBI;

OPUHUMATh IE€JIM COBMECTHOW  JIEITENbHOCTH, OPraHU30BBIBAThH
JNEUCTBUSL TO €€ JOCTH)KEHHIO: paclpelessTh poJid, OOCYXIaTh
IPOIIECChI W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOTO PE3yJibTara
[0 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBHUS C JPYTrUMHU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITE MPOOJEMbI B JKM3HEHHBIX M yU4EOHBIX CHTYaIHUsAX,
TpeOyIomuX /ISl pemeHus PU3nIecKux 3HaHUM;

OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOJAaX MPUHATHS PELICHUM
(MHAMBUAYaAJIbHOE, IPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOATEIFHO COCTaBISITh AJITOPUTM peHIeHUsl (HU3MIECKON 3aaaun
WIM TUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCSA PpPEeCcypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHPOBAaTh MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTCJJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIE B XOJ1 BHIMOIHEHUS
(u3MUECKOro HCCIEIOBAaHUS WM TMPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSAM;

CTaBUTb Ce€0sl Ha MECTO JpYroro 4ejJoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4YHYI0 TEMY, IMOHMMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpPH PELICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJICHUIX Ha HAyYHbIE TEMBI U TAKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyudeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIFOJICHHUE, SKCIICPUMEHT, MOJICNb, TUIIOTE3a, SAUHUIBI (PU3NUCCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BelecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHCTBYIOIIAS
cuna, ngedopmarus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath sBiaeHUs (qud@ys3us, TEIIOBOE JBMKCHHE YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEPIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TEI C
3aKpeIIEHHON OChIO BpalllecHWs, Iepejada JaBJICHUS TBEPIABIMH
TeJaMH, >KUJIKOCTIMU M Ta3aMH, aTMOc(epHOE [aBJICHHE, IJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOM SHEPruu) TO OINHCAHHIO UX
XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE W3YYCHHBIX (U3NUECKUX SBICHUA B
OKpYJ)KalolleM MHUpPE, B TOM uuciie (GU3UYECKUE SIBICHHS B IPUPOJIC:
IPUMEPHI IBMKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOM M HEKHUBOU
IpUpoJie, ACHCTBUE CHUIIBI TPEHHUS B MPHPOAE M TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJie 4YeJIOBEKa, MPHU 3TOM IIEPEBOJUTHh TMPAKTUYECKYIO 3a/Ja4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (DU3NUECKUX
SIBJICHU;

ONMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tel W (HU3WUYSCKHE SBJICHUSA,
UCIIONB3Yysl (PU3MYECKHME BeNMMYHMHBI (Macca, O0OBEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIA YIIPYTOCTH,
cuja TSKECTH, BEC Teja, CWia TPEHHWs, JaBieHHe (TBEPIAOTO Tena,
KUJIKOCTH, Ta3a), BBITAJKHMBAIOIIAS CHJIA, MEXaHHYeCcKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
JNEHCTBHS MEXaHU3MOB, KHHETHUCCKAsl M TIOTCHITHAIbHAS YHEPTHS ), IPH
OMHMCAaHUN TPABUIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIOJIb3yEeMbIX
BEJIMYUH, WX OO0O3HAUYCHHS W CIWHHUIBI (U3UYCCKUX BEIWYHH,



HaxoauTh (OPMYJIbl, CBA3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH TPa(PUKH U3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJNIb3Yys MpaBujia CIIOXKEHUS Ccuil (BAOJb OJHOM MpPSIMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxumMmena, MPaBUIO PaBHOBECUS pblyara
(Omoka), «30J0TO€ TPaBUJIO» MEXaHWKH, 3aKOH COXpaHCHUS
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MAaTEMATUYECKOE BhIPAXKEHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM
yyciie W B KOHTEKCT€ CHUTyallMd MPaKkTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATH NPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux 1aroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (M3MYECKUX  SBJICHMM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3adaud B 1-2 neWCTBHs, WCIONB3YS 3aKOHBI U
(dbopMyIbl, CBA3bIBAIONIME (PU3NYECKUE BEJIUYMHBI: HA OCHOBE aHAJINU3a
yCIOBUS 3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHE, TOJCTaBISATh
¢usznueckre BeTUYUHBI B (GOPMYIBI U MPOBOJIUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI pEIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH TOJYYEHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
¢u3nUecKuX METOJO0B, B OINHUCAHUU MCCIEIOBAaHUS  BBIICIATH
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath "
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOIUTh OIIMOKHA B X0/
OMbITa, I€JaTh BEIBOJBI 10 €0 Pe3yJibTaTaM;

OPOBOAUTH OMNBITHl TI0 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIMPOBATH  MPOBEPsSEMbIE
NPENNoNOKEHUsI,  coOMpaTh  YCTaHOBKY U3  MPEJIOKEHHOTO
000pyAOBaHUs, 3aMUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh TPSIMbIE M3MEPEHHUsI PACCTOSIHUSI, BPEMEHHM, MAacChl Tela,
00BéMa, CHJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
IU(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUs TPHOOPOB C yUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKON BETMYMHBI
OT APYroil ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JBWXKYILETOCA Telda OT BPEMEHM JIBXKCHHUSI Teja, CHUIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TEI W HE3aBHCHUMOCTH CWJIBl TPEHHUS OT IUIOIIAAU COINPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIECH CUIIbI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUH IJIaBaHUS TeJl, YCIOBUN PAaBHOBECHS phlyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHWH YYEOHOTO WCCIICIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHITH  WU3MEPEHHs,  CIEIys
NPEeMJIOKEHHOMY [UIaHy, (UKCUPOBATh PE3YIbTaThl IMOJTYUYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TAOIUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yabTaTaM MUCCIICI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIMYMH (IJIOTHOCTH
BEIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABJICHUE BO3[yXa, BBITAJIKMBAIONIAsA CHWJA, JICUCTByIOLlas Ha
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NOTPYXKEHHOE B JKUIKOCTH TENO, KOID(PHUIIMEHT MONE3HOTO IEHCTBUS
MOPOCTBIX MEXaHHU3MOB), CJHEIys NPEUIOKEHHOW WHCTPYKLIUU: TPU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAYCHUE HCKOMOM BEIMUNHBL;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1abopaTOpHBIM 000PYIO0BAHUEM;

yKa3bIBaTh MPHUHIIMIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
pBIYar, NOJABMKHBINA 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JCHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OmMHCaHUs (B TOM YHCIE:
NOIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THIPABINYSCKUI TIpecc,
MaHOMETpP, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHWS O CBOWCTBax (UBNYECKUX SBICHUH W HEOOXOAMMBIE
¢usndecKue 3aKOHbl ¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpUMEpPhl (HAXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYCCKUX 3HAHUU B MOBCEIHEBHOM
KU3HM JIJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBIISATH OTOOpP HCTOYHMKOB wHpopmanuu B HHTEepHETE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W IMYTEM CPAaBHEHHS Pa3JIMYHBIX HCTOYHUKOB
BBIICNISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJEpP)KaHMs, CIPABOYHbBIE
MaTepuaibl, pecypcel cetu  VHTepHer, Biamerb mnpuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MYyOJMYHO JeNaTh KpaTKue COOOIIEeHUs O pe3yibTaTax
NPOEKTOB WM Y4YEeOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIB30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3UKH,
COIMPOBOKIaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJ]a4aMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHUss B 8 Kiiacce mpeaMeTHBIE pe3yJabTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JIBH)KEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAIUTHYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIQXKHOCTb BO31yXa, TeMIepaTypa, BHYTPEHHSS DSHEPIHUs,
TEIUIOBOM  JBHUIaTellb, JJEMEHTAPHBIA  JJIEKTPUYECKHN  3apsf,
3JIEKTPUYECKOE TI0JI€, NPOBOAHUKMA W AUIJIEKTPHUKH, MOCTOSHHBIN
3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAUYMBAaHHUE, KANWJUISIPHBIC  SIBICHMS,
ncrnapeHue, KOHJICHCAIIUS, TIJIABJICHUE, KPUCTAIN3ALUS
(oTBepAeBaHUE), KHUIEHWE, Termonepenaya  (TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, U3IYUCHHE), AICKTPU3AIUsl TEJ, B3aUMOJICHUCTBUE 3apsJIOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MarHuTOB, JICICTBUE MAarHUTHOTO TIOJIsI HA TPOBOJHUK
C TOKOM, DJIGKTPOMAarHUTHAasT WHAYKIMS) 1O ONHCAHUIO HX
XapakTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3NUYECKUX SIBICHUN B
OKpY’KarolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUSI B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pOCHl, TyMaHa, WHes, CHera,
JJIEKTPUYECKUE SIBIIGHUsT B aTmocdepe, dICKTPUYECTBO KUBBIX
OpraHuW3MOB, MAarHUTHOE Tojie 3eMiid, Jpeid TMOoJCcoB, POJb
MarHMTHOTO TOJISI JIJIsl )KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NepPeBOAUTh  NPAKTHUECKYI  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3UUYECKUX SBICHUA;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
WCTIONB3Ysl  (U3MYECKHE BENMYMHBL  (TeMImeparypa, BHYTPCHHSIS
SHEprus, KOJIWYECTBO TEIUIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIOTa CropaHus TOIUIMBA, KO3(PQUIMEHT TOJIE3HOTO
NEUCTBHS TEIUIOBOM MAIMHBI, OTHOCHUTEJbHAsl BIIAXKHOCTH BO31yXa,
ANEKTPUYECKUI 3apsii, Cujla TOKa, OJJIEKTPUYECKOE HAaIpsSKEHUeE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), IPU OMHCAHUH MPABUIBHO
TPAKTOBaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYNH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIUYUHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIECCHI,
UCII0JIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BEILIECTBA, NPHUHIUII  CYNEpPHO3ULIMU  Toyier  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, NIPU
ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €T0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyallUd  MNpPaKTUKOOPUEHTHPOBAHHOTO  XapakKrTepa:
BBISIBJISITH IPUIMHHOCIICICTBEHHBIE CBS3U, CTPOUTH O0BsiCHEHHE U3 1—2
JIOTUYECKUX II1aroB ¢ OMOPOi Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3UUECKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyIibl, CBA3bIBaIONIE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJ]a4Ml 3alIMChIBATh KPATKOE YCIIOBHE, BBISBIISATH HEJIOCTATOK
J@HHBIX U1 PCIICHMs 3aJavd, BBIOMpAaTh 3aKOHBl M (HOPMYIIEL,
HEoOXoauMbIe Il €€ pelIeHUs, TPOBOJUTh PACUEThl U CpPaBHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTaHHBIMH,

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(pU3HYECKUX METOO0B, UCIOJIb3Yys OMHMCAHUE UCCIEIOBAaHUS, BBIIEIAThH
OpoBEpsieMOE MPEINOJI0KEHHE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

NIPOBOAUTEL OMBITHI 110 HAOMIOACHUIO (U3WYECKUX SBICHUH WA
¢u3ndecKkux CBOWCTB Ten (KamWUISApHBIC SIBJICHHS, 3aBHCHUMOCTD
JIaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU Mpolecca
OCTBIBAaHHUS M HArpeBaHMsl NpHU M3JIYyYEHUU OT LBETa H3Iydarouen
(moryomaonie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbBI  OT
TEMIIEPaTyphl KUJIKOCTA U IJIOMIAAU €€ MOBEPXHOCTH, IEKTpU3ALUSI
TE1 W B3aUMOJICMCTBHE OJIIEKTPUUYECKHX 3apsoB, B3aUMOJICHCTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alllsl MarHUTHBIX ITOJICH IMOCTOSTHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABHUIaTeNsl MOCTOSHHOTO
TOKa): (OPMYIHPOBATH MPOBEpPSIEMbIE MPEAMNOIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMsI, ONMKUCHIBATH XOJ OTbITa
1 (GOPMYITHPOBATH BEIBOJIBI;

BBITMIOJIHATE ~ TPSIMBICE  HM3MEPCHHSI TEMIIEPATypbl, OTHOCHTEIIbHOMN
BJIQKHOCTH BO3JyXa, CWJIbl TOKa, HAIpPSKEHUS C MCIOIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB M JTATYUKOB (DU3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKONU BETMYMHBI
OT JpYrol C HCIOIB30BAHUEM IMPSMBIX H3MEpEeHUH (3aBUCHUMOCTD
CONPOTHUBJICHHS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAH IMONEPEUHOTO
CEUYECHMs] U YJEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANpPsDKEHHs Ha TPOBOIHHKE,
UCCJIEIOBAHME TMIOCJIEIOBATEILHOTO W TapaJJIEIbHOTO COSTUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIEys] IPEIJIO)KEHHOMY TUIaHy, (PUMKCHUPOBAThH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOIUIl W TpadUKOB,
JIeaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

POBOAUTH KOCBEHHBIE M3MEpeHHs (u3nyeckux BenuduH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEpPEHUs, cOONpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON MHCTPYKIIUH,
Y BBIUMCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWia TEXHUKH 0O€30macHOCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCcaHUs (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUYHUK IICKTPHUUECKOU DHEPTHH, DIICKTPOOCBETHUTEIIHHBIC
puOOoPHI, HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TMPEJOXPAHUTENH, AIEKTPOMArHUT, SJIEKTPOJIBUTATEIh
MIOCTOSIHHOTO TOKA), HWCIONb3ysS 3HAHUS O CBOMCTBax (PU3MUYECKHUX
SIBJICHUU U HE0OXO0uMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIHHBIC
npubOpsl TO CXeMaM U CXEMaTHYHBIM PHCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETh BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneid ¢ TMOCIeOBATEIBHBIM W MapajuIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pa3iau4as  YCJIOBHBIE  OOO3HAYCHHS  DJIEMECHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TMpPUMEpPhl (HaXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
MPAKTUYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HM JIJ1s oOecriedeHrs 0e30MacHOCTH MpU OOpallleHUH ¢ MpubopamMu
U TEXHUYCCKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOITIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIUU (PU3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W MyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX WCTOYHHUKOB BBIACIATH HWH(OpPMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
MOMYJISAPHYIO JIUTEPATYPY (HU3HUYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  HTepHET, BiIajeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBCHHBIC MUCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATh PE3YIbTaThl
NPOSKTHOW WM  MCCIIEIOBATEIILCKON  JCATEIBHOCTH, TIPH 3TOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM MOHSITHMHBIA ammapar Kypca
($uU3HKH, COPOBOKIATH BBICTYIICHUE MTPE3EHTALIUEH;

IpU BBIIOJIHEHUHN YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (PU3NYECKUX
MPOIIECCOB pacHpeesTh O00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33Jla4aMH, CJIEIUTh 3a BBHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

KOHIy oOy4yeHUs B 9 KJiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOr 0 JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTU4ecKas), TPEHUE, EHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPETpy3KH, LUEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTA TBEPAOrO TEla, PABHOBECHUE,
MEXaHWYeCKHe KOJeOaHWS W BOJHBI, 3BYK, MH(MPA3BYK M YIbTPa3BYK,
3JIEKTPOMATrHUTHBIE BOJHBI, IIKajda JJIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, O6era- W ramMMma-u3Iy4eHHUsS, W30TOIMBI, sAepHas
DHEPIeTUKA;

pa3nuyath sIBJEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJHUHEITHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWKEHHUE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXaroliye W BBIHYXKJEHHBIE KOJeOaHus), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, [OJHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, PasJIoKEHUE OEJoro CBeTa B CIEKTP U



CJIOK€HHME CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETa, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa H3IyUCHHUS)
M0 OINHUCAHUI0O KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE U3YUYEHHBIX (U3NUECKUX SBICHUM B
OKpyKarolieM mupe (B ToM uwuciie (GU3UYECKHUE SBJICHUS B MPHUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE T[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACCHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETA TeJl, ONTHUYECKUE SBICHUS B MPUPOE, OMOTOTHUUECKOE JICHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO U PEHTTCHOBCKOTO  M3JIyYEHUM,
€CTEeCTBCHHBIM  paJUOaKTUBHBIN  (QOH,  KOCMUYECKHE  JIyYH,
paIMOaKTUBHOE M3Jy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX W3JIYYEHUW HA OpraHuW3M 4YeJIOBEKa), MpPU ITOM
NEepPeBOAUTh  NPAKTUUECKYI0  3aJady B yueOHYI,  BBIJETATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tel © (PU3NUECKUEe SBIICHMUS,
UCTIONB3Ysl (pU3NUecKue BETWYWHBI (CPEIIHsISI U MTHOBEHHAsT CKOPOCTH
TeJa P HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHUE, NepeMEeIleHUE, MyTh,
yrjaoBasi CKOPOCTb, CHJIAa TPEHUS, CUJa YIPYrOCTH, CHJIa TKECTH,
YCKOpEeHHE CBOOOJHOr0 MaJeHUs, BEC Tella, UMIIYJIbC Tela, UMITYJIbC
CUJIbI, MEXaHM4YeCKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKATOM TPYKHUHBI, KUHETUYECKAas HHEpPrus, IOJHAas MEXaHH4YecKas
SHEPrus, MEPHOJ U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb MPEIOMIIEHUS
Cpenbl), MpU OMUCAHWU TMPABWIHHO TPAKTOBATh (PUINUYECKUIA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS U EIUHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKH H3YUECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHs SHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHU CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAYKEHUS U
NPEJIOMJICHHSI CBETA, 3aKOHbI COXPAHEHUsS 3apAIOBOIO U MacCOBOTO
yuced TMpU SAJIEPHBIX pEaKlUMsX, IOpH HSTOM JaBaThb CJIOBECHYIO
GbOpMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATHh (PU3MYECKHE TPOLIECCHl M CBOWMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE€  CUTyallUd  MNPaKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JOrM4ecKuX MIaroB C ONOpOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
bu3nUecKuX SBIEHNN, GU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacdy€THbIC 3amadd  (OmMHMparImuecss Ha CHCTeMy u3 2-3
yYpaBHEHU), UCIHOJb3YyS 3aKOHbI W  (OPMYIbI, CBSI3BIBAIOIINE
¢uznueckre BETWYMHBI: HA OCHOBE aHAlW3a YyCIOBUSA 3aJadyd
3alUChIBATh  KPATKOE YCIOBHUE, BBISIBIATH HEAOCTAIONIUE WU
M30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMyIibl, HEOOXOAUMBIE
JUIS pelleHusl, MPOBOJAUTH Pacy€Thl U OIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOIOB, UCIONB3YSl OMHCAHUE MCCIETOBAHUS, BBIICTAThH
poBepsieMOe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MPOBENICHUS WCCIICIOBAHUS, JENaTh BBIBOABI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUI 1 OTIBITOB;

POBOAUTL OMBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEepruoAa KoieOaHUil Mpy>KMHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSIMOJUHEHHOE pacnpoCTpaHEHUE
CBETa, pas3joXeHHe OeIoro cBeTra B CIHEKTP, H3YYCHHE CBOWCTB
N300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpEAMETa B
coOuparomieit TuH3e, HaOMI0JeHNE CTUIOIIHBIX U TUHEHYAThIX CIIEKTPOB
U3TYy4YCHHSI): CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3 W30BITOUYHOTO
Habopa 00OpyHOBaHUs, OMHUCHIBATH XOJ OMbBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPHU HEOOXOJWMOCTH CEpPUI0 TPSAMBIX H3MEpPEHUH,
OmpesieNisisi CpeAHee 3HAYCHHE W3MEpSIeMOl BeIMuuHbl ((POKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBIOOP crocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEAOBAaHNE 3aBUCUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD ITyTH OT BPEMEHU
NpY PaBHOYCKOPEHHOM JABI)KCHHU 0€3 Ha4aJIbHOW CKOpPOCTH, MepHoja
KoJIe0aHU MATEMATUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIJia MpeIoMIIeHUsl OT yria
najieHus): ITUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOATEIHLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH
(du3nuecKknx BEITWYUH B BUJE TaOIUIl U TpadUKOB, J€IaTh BBHIBOABI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE HM3MEpPEHUS (PU3MUYECKUX BEIUYUH (CpeaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUIIUCHT
TPEHHsI CKOJBKEHHs, MEXaHn4eckass paboTra U MOIIHOCTb, YacTOTa U
nepuoj; KojaeOaHWii MaTeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
OnTHYECKass cujia coOuparoeidl JIMH3bI, pPaauoaKTHUBHBIN  (POH):
TUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEPEHHUS, CleAysd MNPEeUIOKEHHOW  HMHCTPYKIIUH,
BBIUMCTISATh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHNN;

coOmoaTh TpaBWiIa TEXHUKM Oe30omacHoCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYyKJIOHHas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCaHUs (B TOM YHCIE:
CIUJOMETpP, NATYUKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTHYSCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO03UMETpP, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O



CBOMCTBaxX (U3MUECKUX SBICHUHA M HeoOXoaumble (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M  CXEMaTHYHBIE pPHUCYHKH  HW3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX npuOopoB u
TEXHOJIOTUYECKUX TMPOILECCOB TPU PEUICHUH YYeOHO-MPAKTUIECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUS M300paKeHUN B IJIOCKOM
3epKalie U coOuparolel JMH3E;

OPUBOAWTH TMPUMEpPHl  (HaxoauTh WHGOPMALMIO O MpHUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWUH B MOBCEIHEBHOUN
KU3HM NI oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHUH ¢ MpuoopamMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHHUS 30POBbS M COOIOACHHS
HOPM 3KOJIOTHYECKOTO MOBECHHS B OKPY KaIOILEH CpeJie;
OCYIIIECTBIATh TMOWCK WH(MOpManuu (GUHYECKOTO COACPKAHUA B
WNurtepHere, camocToATenbHO (QOpMYyNIHpys TMOUCKOBBIM  3ampoc,
HaXOIWTh  TYTH  ONpPENENCHUS  JOCTOBEPHOCTH  TONYYCHHOUN
UHPOpPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUH W JOTOJTHHUTEIHHBIX
MCTOYHHKOB;

UCTIOJh30BaTh MpPH  BBHIMOJIHCHWHM YYEOHBIX 3aJaHWil  HAYYHO-
HNOMYJISIPHYIO JUTEPATYpy (U3MUECKOTO COJEpKaHMs, CIPABOYHbBIC
MaTepuaibl, pecypchl cetu  UHTepHeT, BIaAeTh NpuéMamMu
KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus WHPOPMAIMU W3 OJHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MTMCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
UHPOpPMAIMN U3 HECKOJIBKUX HUCTOYHUKOB (PU3UYECKOIO COJEpKaHus,
yOJIMYHO HpEeCTABIATD pe3ybTaThl POEKTHOU 170071
UCCIIEZIOBATEIBCKON NEATENbHOCTH, IPU 3TOM IPAaMOTHO MCHOJIb30BaTh
U3yYEHHBI TOHATUMHBIA anmapar H3ydyaeMoro paszaena (QU3NKU U
COIIPOBOXK/1aTh BBICTYIJICHUE Mpe3eHTalueld ¢ y4€TOM OCOOEHHOCTEH
ayJUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B NO3HAHNH OKPY/KAIOLIET0 MUPA
bu6moteka [IOK
11 O} -
H3HKa - HayKa O npHpoae 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 O}
HIBHHACCIIE BETHHAMHBL 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN 5 1 bubnuoreka [IOK
' METO/I TIO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHbIe CBEIEHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [IOK
2.1 C
TPOCHHUGC Bemectsa 1 https://m.edso0.ru/7f416194
JBmxkenue u
2.2 B3auUMOJENCTBUE YaCcTU 2 1 Eubmorexa ITOK
' A t https://m.edso0.ru/7f416194
BeIlleCTBA
ArperaTHble COCTOSIHHS bubmuoreka [JOK
2.3 2
BEIIlECTBA https://m.edsoo0.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl



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

bubnuoreka [IOK

3.1 M
CXAHITICCROC JBIDKEIHC 3 https://m.edsoo0.ru/7f416194
3.9 Wuepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BRIRT il 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Paznea 4. /laBienue TBEPABIX TeJl,

JKHIKOCTEH U ra3oB

Hasnenue. [lepenaya

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeJIaMH, JKUIKOCTSIMH U https://m.edsoo0.ru/7f416194
rasamu
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH 5 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
JleiicTBUE JKUAKOCTH U T'a3za
4.4 Ha MOrpyKEHHOE B HUX 7 bubmorexa [IOK
' Py https://m.edso0.ru/7f416194
TEI0
Utoro no pazneny 21

Paznea S. Pabora m MOIHOCTB. JHeprus

bubnunoreka [JOK
5.1 P
roota HouHocT? > https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubnnoreka LIOK

https://m.edsoo0.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

bubnuoreka [IOK

5.3 MexaHuueckasi SHEPTHsI 4 1
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME



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

8 KUIIACC

HaumenoBanue KosmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUSI
DJIEKTPUYECKHE 3aPAJIbI.
2.1 3apshKeHHBIE Tela U UX 7 1 bubamorera LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeIiCTBIE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 2 7 :
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M e
AUHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpemst 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 I10 ITPOTPAMME

68

145




9 KUIIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. Mexannueckue iBJIeHUS
MexaHnndeckoe
1.1 NIBIDKEHHUE U CIIOCOOBI 10 1 bubmorexa LOK
' https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzaunmoneiictBue Ten
8 20 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aK0HEI COXpaHE
KOHDL COXpAHCHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS U BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHE BOJTHBI. 8 3 bubnuorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE
b K
31 Hoste 1 6 ) nommoreka 11O

QJICKTPOMAIrHUTHBIC

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

Wroro mo paznmeny 6
Pazjen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuorexa [JOK
' pacnpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
42 JIMH3BI 1 ONITUYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6moreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 5. KBanToBbI€ sIBJI€HUS
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bu6amorexa [JOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aToOMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 |
ACPHEIC peaidind ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. IloBTopurtenbHo-0000 a0 MOAY/Ib

6.1

IToBTOpEeHnue n
00o61ieHne
coJiepyKaHus Kypca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




MPOBEPAEMBIE ITIPEJMETHBIE PE3YJIbTAThI OCBOEHUS OCHOBHOM OBPA3OBATEJILHO
INPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

7 KIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATHUA

1.2

pasiinvdaTth ABJICHUSA IO OIMMMCAHHUIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX

JTaHHOE (PU3UYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (HU3UYECKUX SBICHUH B OKDPYXAIOIIEM MHPE, B TOM YHCIC
¢u3nveckre SIBICHUS B MPUPOJEC, TIPU STOM IEPEBOIUTH MPAKTUYECKYIO 3a1ady B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUCCKUX SBICHUN

1.4

OTHCHIBATh M3y4YCHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCHOJB3yd (pU3MUecKue BETUUMHBI, MPU
OTMCAHUU TPABUJIBLHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOIb3YEMbIX BEJIWYUH, WX OOO3HAUCHUS U
€IMHULBI (DU3MYECKUX BEIMYUH, HAXOAUTHh (POPMYIIbI, CBA3BIBAIONINE JaHHYIO (PU3MUYECKYIO0 BEITUYHUHY C
JPYTUMHU BETUYMHAMU, CTPOUTH IPaPUKN U3yUEHHBIX 3aBUCUMOCTEN (DPU3UUYECKUX BETUYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUA U INPOUECCChI, UCIIOJIb3YA N3YYCHHBIC 3daKOHBI, IIPU
9TOM J1aBaTh CJIOBECHYIO (I)OpMy.]'II/IPOBKy 3aKOHa U 3allMCbIBATh €TO MATECMATHYCCKOC BbIPAKCHUC

1.6

OOBSCHATH (PU3MUECKHE SBJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTyallui
IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATh  MPUUYMHHO-CIEACTBEHHBIE  CBSI3H, CTPOUTH
oOBbsicHeHue u3 1 — 2 JOrMyeckux 1iaroB ¢ onopoil Ha 1 — 2 U3y4eHHbIX CBOMCTBA (PU3UYECKUX SIBICHU,
(U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemaTh pacu€THble 3a7au B | — 2 neiicTBHA, NCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3aJ]aul 3alIMChIBATh KPaTKOE YCIOBUE, MOJICTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYNBI U TIPOBOJHMTH PACUYETHI, HAXOIAWTH CIPABOYHBIC JAHHBIE, HEOOXOIUMBIE IS

pelICHHMA 3aaa4, OCHUBATh PCATTUCTUIHOCTD HOJIyquHOﬁ @HBHHGCKOI\/JI BCINYHNHBI

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIM (PU3NYECKHX METOJOB, B ONUCAHUU
HCCIIEIOBAHUS BBLAEIATh IPOBEPSEMOE MPEANOookKeHHe (TUIOoTe3y), pa3indyaTh U HHTEPHPETUPOBATH

HOJ'IyLIeHHBII\/JI PpE3YIbTAT, HAXOANUTH OIIMOKHU B XOJI€ OIIbITA, ACJIaTh BBIBOJBI 110 €0 PE3yjibTaTaM

1.9

MPOBOJUTH OMNBITHl [0 HAOMIOACHUIO (U3MYECKUX SIBICHMM WIM (U3MYECKUX CBOWCTB TeI:
(hopMynupoBaTh MpoBepseMble MPEANOI0KEHHS, COOMpPATh YCTAHOBKY U3 MPEAJI0KEHHOTO 000pyI0BaHuS,
3aMMCchIBaTh X0 OTbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBINIOJIHATDE IMPAMBIC U3MCPCHUA C HMCIIOJIB30BAHUEM AHAJIOTOBBIX U III/I(l)pOBI)IX HpI/I60pOB, 3aI11uChIBaTh

MOKa3aHus MPUOOPOB € YIETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTHA U3MEPEHHI

1.11

MIPOBOJUTH HMCCIIEAOBAHUE 3aBUCUMOCTU OJHOM (DM3MYECKO BEIMUYMHBI OT JAPYrod € HCHOJIb30BaHUEM
MPSIMBIX HU3MEPEHUH, yJacTBOBATh B IUIAHMPOBAHHHM YYEOHOIO HCCIIEOBAHMS, COOMpPATh YCTAaHOBKY M
BBITIOJIHATh HW3MEpPEHUs, Cleaysd TMpeAsIoKeHHOMY IUIaHy, (QUKCHUPOBATh pe3yabTaThl IOJIYYEHHOMN
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHJE MPEATOKEHHBIX TaOnull ¥ TpaduKOB, J€NaTh BBIBOJIBI 110
pe3ylibTaTaM UCCIIeOBaHU

1.12

IIPOBOAMTHE KOCBCHHBIC HU3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIIMYHH, CJICOYys HpeHHOH(CHHOﬁ HHCTPYKLOUU: IIpU
BBIINIOJIHCHHUH I/ISMCpCHI/Iﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM
BCINYHHBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU MpU paboTe ¢ 1ad0opaTOPHBIM 000PyA0BaHUEM

1.14

YKa3bIBaTh ITPUHIIUIIBI IEUCTBUS HpI/I60pOB H TCXHHYCCKHUX YCTpOﬁCTB, XapaKTCpu30BaTb IMPHUHIUIIBLI
JIeNCTBUSA HU3YUYCHHBIX HpI/I60p0B N TCXHUYCCKHUX YCTpOﬁCTB C MOMOIIBIO UX OIMMUCAHUA, UCIIOJIb3YS 3HAHUA
0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U H606XOI[I/IMLIG (I)I/ISI/ILIGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTU

1.15

IPUBOAUTH NPUMEPHI (HAX0AUTh UHPOPMAIIUIO O MPpUMepax) NPAKTHYECKOTO MCIOJIb30BaHUS (PU3NUECKUX




3HaHUH B TMOBCETHEBHOW KM3HM JUIsl oOecriedeHusi Oe30MacHOCTH Ipu obpaimieHuH ¢ npubopamu U
TEXHUYECKUMH YCTPONUCTBAMHM, COXPAHEHHS 30POBBS M COOIIIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEICHNUS B

OKpYKalollel cpene

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB HHq)OpMaHHH B CCTU I/IHTepHeT B COOTBETCTBHU C 3aJaHHBIM
IIOMCKOBBIM 3allpoCOM, Ha OCHOBC HMCIOIIUXCH 3HAHUN H HYTGM CpaBHCHUA PA3JIMYHBIX HCTOYHUKOB

BBIIEIATH HHPOPMALUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh HEJOCTOBEPHOM

1.17

WCIIOJIb30BAaTh TPU BBINOJIHEHUH YYEOHBIX 3aJaHUl HAayYHONOMYJSPHYIO JHUTEpaTypy (QU3NYECKOTO
COJCpIKaHus, CIIPAaBOYHBIC MaTCpHaibl, pECYPChI CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co37aBaThb COOCTBEHHbIE KpaTKHE MUCbMEHHBbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHHKOB
nHdopmanuyu (GU3NYECKOTO COAEpkKaHHUs, B TOM 4HCIE MYyOJIMYHO JenaTh KpaTKUe COOOILIEHHUS O
pe3ynbTaTax MPOEKTOB WJIM Y4e€OHBIX HCCIEAOBAHMM, MPH 3TOM I'PAMOTHO HCHOJB30BaTh H3y4EHHBIN
MMOHSATUWHBIN anmapart Kypca (GU3uKH, CONTPOBOXKIATh BRICTYIUICHHUE TIPE3EHTAIINEH

1.19

IpU  BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAHUNM paclpelensiTh OO0s3aHHOCTH B Tpymne B
COOTBETCTBUHU C IOCTABJICHHBIMHM 3aJjauaMu, CJECIUTh 3a BBHIMOJHEHHEM IUIaHA JCHCTBHI, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBII BKJaJ B JCATENBHOCTb TPYMINbl, BbICTpAaUBAaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICIICTBHE, YYUTHIBAsI MHEHUE OKPY>KAIOIIUX

8 KIIACC
Kox npoBepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
pe3yJbTara OCHOBHOT'0 00111er0 00pa30BaHMs
1.1 UCIIOJIb30BATh MOHATHUSA
1.2 pas3nuyaTh SBJICHUS MO ONUCAHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX




TaHHOE (PU3MUYECKOE SIBIICHUE

1.3

pacro3HaBaTh MNPOSBICHHWE HW3YYEHHBIX (U3NYECKUX SIBICHHNA B OKPYKAIONIEM MHpPE, B TOM YHCIE
¢usnvecknue SBICHHUS B MPHUPOJE, NMPH 3TOM IEPEBOJIUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

OTMCHIBATh M3YYECHHBIE CBOWCTBA Tell M (DU3UYECKUE SIBICHUS, HCNOJIb3ysd (U3NYECKUE BEIUYHUHBI, NPU
OTMCAHWU MPABWILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIIOJIb3YEMBIX BEIMYMH, 0003HAUEHUS U €IUHULIBI
(u3MYeCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3bIBAIOLINE JaHHYIO (DU3MUECKYIO BEIUYHHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTH IPAPUKU U3YUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIMYMH

1.5

XapaKTEepPH30BaTh CBOWCTBA TeJ, (GU3MUECKHE SIBJICHHUS W TPOIECCHI, MCTOIB3Ys W3YYCHHBIC 3aKOHBI, MPHU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BBIPAKEHNE

1.6

OOBICHATH (i)I/ISI/I‘-IeCKI/Ie MpoHeCChl " CBOMCTBA TCJI, B TOM 4YHUCJIIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTHUKO -
OpPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH OOBsicHEHHEe u3 1 — 2
JIOTUYECKHX IIaroB C TOMOIIBI0 1 — 2 N3YYeHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUM, (U3NUECKUX 3aKOHA WITH
3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7auu B 2 — 3 IEeHCTBUS, UCTIOJb3Yys 3aKOHBI M (POPMYIIbI, CBsI3bIBatOIINE (pU3HUecKre
BEJIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3a/layd 3alHChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIS pEeUIeHUs 3a/1a4M, BHIOMpPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ pPelleHus, TPOBOAUTh
pacuéThl U CPaBHUBATH MOJYUCHHOE 3HaUCHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpO6J'ICMbI, KOTOPBIC MOJHO pCIINTh IIPU ITOMOIIHU (1)I/I3I/I‘ICCKI/IX MCTOHAOB, HCIIOJIb3Ys
OIIMCAHUEC HCCICAOBAaHUA, BBIACIIATL ITPOBCPACMOC IIPCAIIOJIONKCHUEC, OLCHUBATL IIPABHUJIBHOCTL IIOPSAIKaA
IMPOBCACHUA UCCIICIOBAHUA, ACJIaTh BbBIBOAbI

1.9

IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUN MM (GU3NUYECKUX CBOUCTB Tes: (OPMYINPOBATH
poBepsieMble MPENOJI0KEHNs, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHMs, OMUCHIBATh XOJ
OTbITa U GOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATE IIPAMBIC HM3MCPCHUS C HCIIOJIb30BAHHMCM aHAJIOTOBBIX HpI/I60p0B n JaT4YUuKOB (I)I/I3I/I‘IGCKI/IX




BEIIUYHH, CPABHUBATH PE3yabTaThl U3MEPEHUN ¢ YIETOM 3aJaHHOH aOCOIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh KCCIIEJOBAHNE 3aBUCUMOCTH OJHOU (PU3WYECKOW BEJIMYMHBI OT JAPYrodl € HCIOJIb30BAHUEM
IPSIMBIX H3MEPECHHI: IJIAHUPOBATh MCCIIEIOBAHNE, COOMPATh YCTAHOBKY ¥ BBIMIOHITH U3MEPEHUS, CICHYs
PEUI0KEHHOMY TUTaHY, (PUKCHPOBAThH PE3YJIbTaThl OJYICHHOW 3aBUCUMOCTH B BHUJIE TaOIHIl U rpaduKOB,
JIeNaTh BBIBOBI 10 PE3YJIbTATaM HCCIEA0BAHUS

1.12

OpOBOANTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHMH: IUIAHUPOBATh H3MCPCHUA, CO6I/IpaTI)

OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICOYS HpGI[HO)KeHHOﬁ HWHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BEJIMYUHEBI

1.13

coOroAaTh MpaBuiia TEXHUKH 0€3011acCHOCTH U paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM

1.14

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS W3YUYEHHBIX NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPON Ha UX
OTMCAHUSA, WCIOJNb3YysSd 3HaHUS O CBOMCTBaX (U3WYECKUX SBJICHUH M HEoOXOoquMble (QHU3NYECKHE

3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHbIE MPUOOPHI IO CXEMaM U CXEMaTHYHBIM
PUCYHKaM, COCTaBJISTh CXEMBbI SJIEKTPUUECKUX IIETIel ¢ MOocie10BaTeNbHBIM U apauIeIbHbIM COENHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LIeTIel

1.16

IPUBOJIUTH IPUMEPHI (HAXOAUTh UH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO HCHOIb30BAaHUS (HU3UUYECKUX
3HaHMM B TOBCEJHEBHOW >XWU3HU JUid oOecriedeHHs Oe30MacHOCTH MpH OOpallleHuH ¢ mnpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHHS 3JOPOBbS U COOIMIOACHUS HOPM 3KOJOTMYECKOTO MOBEICHUS B
OKpYKarolel cpese

1.17

OCYILIECTBIIATh MOUCK MH(MOpManuu pusndeckoro coaepkanusi B ceTd MHTepHET, Ha OCHOBE MMEIOUIUXCS
3HAHUM U MYTEM CPaBHEHMsS JOMOJHUTENbHBIX MCTOYHHMKOB BBIICIATH MH(POPMAINIO, KOTOpas SBISETCS
POTUBOPEUUBOM UK MOXKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU BbIIIOJIHCHUU y‘le6HBIX 3aJaHui HAaYYHO-TIOMIYJIAPHYIO JIUTCPATYPYy (I)I/ISI/I‘IGCKOFO
COJACPpKaHUs, CIIPAaBOYHLIC MaTCpHAJIbI, PECYPChl CCTU I/IHTepHCT; BJIaACTh HpI/IéMaMI/I KOHCIICKTHUPOBAHUA
TCKCTa, HpeO6paBOBaHI/I$I HH(bOpMaHHH W3 OJIHOH 3HAKOBOM CUCTEMBI B APYTYyro




1.19

cO3/1aBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, o00o00mas wuHpopMaImoo u3
HECKOJIbKUX MCTOYHHKOB (DU3UYECKOTO COJEp)KaHUS, B TOM YHUCIIE IMyOJMYHO IMPEICTABIATH PE3YJIbTaThI
NPOEKTHON WJIM HCCIIEAOBATEIBCKON JEATENbHOCTH, MPH STOM TPAMOTHO HCIIOJIb30BATh H3YYECHHBIN

HNOHSITUMHBIN anmnapar Kypca (pU3uKu, COIPOBOXKAAaTh BBICTYIJICHUE MPE3EHTalue

1.20

IIPH BBITIOJIHEHNUHN YYEOHBIX POEKTOB U UCCIEI0BaHUN (PU3UUYECKUX MPOIIECCOB paclpeaesaTh 00I3aHHOCTH
B IpylIie B COOTBETCTBMM C IOCTABJIICHHBIMH 33Ja4aMH, CICIUTh 3a BBINOJHEHUEM IUIAHA JIEUCTBUN H
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIN BKJaJ B JESATENILHOCTb I'PYMIbI, BbICTpaUBaTh

KOMMYHHKATHBHOC BSaHMOI[CﬁCTBHG, IMPOSABJIAA TOTOBHOCTH pa3pCliaTh KOH(l)J'II/IKTI:I

9 KJIACC
Kox npoBepsiemoro IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 WCIO0JIb30BATh N3YUYEHHBIC MOHATHUS
12 pa3nuyath SBICHUS M0 ONMHUCAHUIO WX XapAaKTEPHBIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX
' JTaHHOE (PU3UYECKOE SIBJICHUE
pacrno3HaBaTh MPOSBICHHE H3YUYEHHBIX (PU3MYECKHUX SIBICEHHH B OKpPYKAIOLIEM MHpE, B TOM 4YHCIE
1.3 (u3nueckue ABIIEHUS B MPUPOJE, MPU ITOM MEPEBOJUTH MPAKTHUECKYIO 33/auy B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) PUINUECKUX SBICHUI
OTIHCHIBATh M3YYEHHbIE CBOMCTBA TeN M (DPU3UYECKUE SBICHUS, UCIOIb3ysd (PU3NYECKUE BEIUUUHBI, PU
14 OTHMCAHUU TPABWILHO TPAKTOBaTh (PUIUYECKHII CMBICI HCIOJB3YEMbIX BEJIMYUH, O0O3HAUCHUS U
' €IMHULIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JTAHHYIO (PU3NYECKYIO BETUUHHY C
JPYTUMHU BeTUYMHAMU, CTPOUTH TPAPUKU H3YICHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUIHH
1.5 XapaKTepr30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHHS U MPOLIECCHI, HCIONb3Ysl U3yYeHHBIC 3aKOHBI, IPU




9TOM J]aBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0 MATEMATUYECKOE BEIPAKECHUE

1.6

OOBSICHATH (PM3MUYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYallMid IMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPUUMHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 —
3 JOTMYECKUX IIaroB ¢ TOMOIIBIO 2 — 3 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NIECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemath pacué€rHble 3a7ayu (Omuparolivecss Ha cUcTeMy M3 2 — 3 ypaBHEHHM), MCHOJb3ys 3aKOHBI U
(dhopmMynbl, cBs3bIBatoIMe (pU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBMS 3a/laud 3alKChbIBAaTh
KpaTKO€ YCJIOBHE, BBIABIIATH HEAOCTAIOUIUE WM W30bITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HE0OXO0IMMBbIE JUIsl peIIeHUs], TPOBOAUTH PACUEThl U OLICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS

(hbU3UYECKON BETUIHHBI

1.8

pacmno3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TIOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys
OIMCaHWE HWCCIIEAOBaHUS, BBIIEIATH MPOBEPIEMOE MPEANOIOKEHNE, OLIEHUBATh MPABUIBLHOCTh MOpSIKa
MIPOBE/ICHUSI UCCIIEIOBAHNS, JIENIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YIIbTAThl HAOMIOICHUN 1 OTIHITOB

1.9

MPOBOJIUTH OMBITHI O HAOMIOACHUIO (PHU3MUYECKUX SBICHUH WIM (U3HYECKHX CBOWCTB TeI:
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HabOpa 000pyAOBaHUs, OUCHIBATH X0 OTIBITA U
€ro pe3ysabTaThl, (GOPMYITHPOBATH BBIBOIbI

1.10

IIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHUI0 NPSMBIX U3MEPEHUH, OTIPENIeIss CpelHee 3HAUCHHE U3MEPSIeMO
BeMYMHBI ((POKYCHOE paccTosiHUE coOuparoliel JIMH3bI), 000CHOBBIBATh BBHIOOpP CHOCO0A HM3MEPEHHS
(M3mepuTensHOTO IPHbOpa)

1.11

IMPOBOAXUTH UCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/IIIGCKI/IX BCIIMYHH C HUCIIOJIb30BAHHUECM IIPAMBIX HSMepeHHﬁZ
IIaHUPOBATb HCCIICAOBAHUC, CAMOCTOATCIbHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTB PE3YIbTATHI
HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHMH B BHUJC Ta6J'II/II_[I/I Fpaq)I/IKOB, JC€JIaTb BBIBOJBI IIO
pe3yiibTaTaM UCCICIOBAaHUA

1.12

IMPOBOANTL KOCBCHHBIC HN3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCJIIMYHH: IUJIAHUPOBATH H3MCPCHUH, CO6I/IpaTI:>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATE HW3MCPCHUSA, CIICAYA npennomeHHoﬁ HWHCTPYKIINUH,




BBIYUCIIAATL 3HAYCHHUC BCIWYMHBI W aAHAJIUM3HUPOBATL IIOJIYUCHHBIC PE3YyJIbTAThl C y‘IéTOM 3aI[aHHOf/'I

IOTPEUIHOCTH U3MEPEHUIN

1.13

coOIOIaTh MpaBwiia TEXHUKN 0E30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYJOBaHUEM

1.14

pa3nuYaTh OCHOBHBIC NMPU3HAKH M3YyYCHHBIX (PU3WYCCKUX MOJENCH: MaTepuaibHas TOYKa, aOCOJOTHO
TBEPAOE TENO, TOUYEYHBIA UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHAsl MOJENIb aTOMa, HYKJIOHHAs

MOJECJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUSI U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C ONOpPOW Ha
UX OIKCAHUs, MCIONb3ysd 3HAHMSI O CBOMCTBAX (U3WYECKUX SBJIICHUH W HEOOXOoAUMble (U3NYECKUE

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKHUX YCTPOWCTB, U3MEPHUTEIBHBIX
MpUOOPOB U TEXHOJIOTUYECKHX MPOILIECCOB MPU PELIEHUU Y4eOHO-NPAKTUYECKUX 3a/1ady, ONTHYECKHE
CXeMBI JJIs1 IOCTPOCHUS N300paXKEHUH B INIOCKOM 3epKajie U COOMparoIei JIuH3e

1.17

MPUBOJUTE TPUMEPHl  (HAXOMUTh HMH(DOpPMAIIMIO O MpUMEpax) MPAKTHYESCKOTO HCIOJIb30BaHUS
(M3UYECKUX 3HAHWUW B TIOBCETHEBHON >XM3HU Il oOecrieueHuss O€30MacHOCTH TPH OOpalleHuu C
npuOOpaMM W TEXHUYECKHMMH yCTPOWCTBAMH, COXPAHEHHUS 370POBbsI W  COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYXKAIOIIEH cpe/ie

1.18

OCYILIECTBIISITh MOUCK HH(pOpMaluu (GU3NUYECKOro cojep:kaHus B ceTh HHTepHEeT, caMOCTOSATEIbHO
dbopMynupys TOHMCKOBBIA 3ampoc, HAaXOOUTh IyTH OMPEAENCHUsI JOCTOBEPHOCTH IOJYyYCHHOMN
uH(GOPMAIIMU HA OCHOBE UMEIOIIUXCS 3HAHUM U JOTOJHUTEIBHBIX HUCTOYHIUKOB

1.19

UCIOJIb30BaTh TP BBIMOJIHEHUU YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJSPHYIO JTUTEpaTypy (U3NUECKOTO
COJIepKaHus, CIIPaBOYHBIE MaTepUaIbl, pecypchl ceTu MHTepHeT; BiaaeTh npuéMaMu KOHCTIEKTHPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC IMMCHMEHHBIC U YCTHBIC COO6H_[6HI/I$I Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIBKHUX
HNCTOYHHUKOB (I)I/BI/I‘-ICCKOFO COACPIKAHUA, HY6J'II/I‘1HO MMPEACTABJIAATL PE3YyJIbTATHI HpOCKTHOﬁ nin
HCCIeI0BaTEIbCKOM ACATCIIBHOCTHU, IHPHU OSTOM TI'PAMOTHO HUCIIOJIB30BATH H3y‘leHHHI>i MOHATHHHBIN




anmapar u3ydaeMoro paszziena (U3MKH M COMPOBOXJIATh BBICTYIUIGHHE MpE3CHTAMEeH ¢ y4&TOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IpU BBHIMOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIEIOBAHUN (HU3MUECKUX MPOIECCOB paCIPENEIiTh
0053aHHOCTH B IpyIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH, CJIEAUThH 32 BHIIOJHEHUEM ILJIaHa
JNEUCTBUI M KOPPEKTUPOBATh €ro, aJIeKBATHO OLIEHMBATh COOCTBEHHBIN BKIJIAJ B JESITEIBHOCTb I'PYIIIIHI,

BBICTPaNBaTh KOMMYHHUKATHUBHOE B3aUMOJECHCTBHE, IPOSBIISAS TOTOBHOCTh Pa3peliaTh KOH(INKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox Kon
IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
pasaeJa 3JieMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIIETO MUPA
11 ®usnka — Hayka o npupoje. SBineHus npuponsl. Ousmyeckne SBICHUSA: MEXaHUYECKHE,
' TEIJIOBBIC, DJICKTPUIECKHE, MAaTHUTHBIE, CBETOBHIC, 3BYKOBHIS
12 Odusnveckue BeaUUHHBL. M3Mmepenne Qusnueckux BeauduH. DuU3WUEcKHe MPUOOPHI.
' [TorpemHocTe U3MepeHuil. MexxayHapoHas cucTeMa eQuHUIL
EcrtecTBeHHOHAy4YHBIE METOJ TMO3HAHUS: HAOIOJEHHE, IOCTAaHOBKAa HAY4YHOIO BOIIPOCa,
1.3 BBIJIBIDKCHHUE THIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBSCHEHHWE HAOIII01aeMOro
1 SIBJICHUS
1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIEIICH
[IpakTnueckue pabOTHI:
H3mepeHne paccTosiHUM.
15 N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeJa.
' Onpezenenue pa3MepoB MaJIbIX TEJ.
W3smepenune Ttemmeparypbl 0OpU MOMOIIM JKUJIKOCTHOIO TEPMOMETpAa U JaTyUKa
TEMIIEPATypPhI
) [TEPBOHAYAJIbHBIE CBEJIEHUA O CTPOEHMU BELLIECTBA
2.1 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. OINBITH, JOKa3bIBAIOIINE




AUCKPCTHOC CTPOCHUC BCUICCTBA

JBmwxenne wyactul, BemiecTtBa. CBS3b CKOPOCTH JBMXKEHHS YacTHUI[ C TEMIIEpaTypoil.

2:2 BpoyHoBCKoOE nBrkenHE, TPDy3Hs
2.3 BsanmMopelicTBie YacTUI] BEIECTBA: IPUTSHKCHNE M OTTAJIKUBAHHUE
ATperaTHple  COCTOSIHMS ~ BEIIECTBA: CTPOCHHWE Ta30B, IKUAKOCTEH W TBEPIBIX
2.4 (KpucTaIUTMYECKNX) TeJl. B3anMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTueckue pabOTHI:
26 OrneHka 1MaMeTpa aToMa METOJI0M PSAOB (C UCTob30BaHueM (poTorpadmii).
' OnbITH IO HAOTFOICHHUEO TETUIOBOTO PACIIHMPEHHSI Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYIISIPHOTO TIPUTSDKCHUS
JIBWDKEHUE U B3AMOJIEVICTBUE TEJI
3.1 MexaHnueckoe JIBIKeHUe. PaBHOMEpHOE M HEpaBHOMEPHOE JTBM)KCHUE
3.2 Ckopoctb. CpenHsisi CKOPOCTh NPH HEPABHOMEPHOM JBW)KECHUH. Pacu€r myTH W BpeMeHH
' JIBYDKEHUS
3.3 SIBiienue nHepUU. 3aKOH WHEpUUH. B3anMoaelcTBe TeNl Kak MPHYNHA U3MEHEHHSI CKOPOCTH
' JBYDKEHUS Tejl. Macca Kak Mepa HHEPTHOCTH Tella
3.4 [TnotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJ B CIUHHIIE 00BEMaA
' BEIIIECTBA
3.5 Cuita Kak XapaKkTepUCTHKA B3aMMOICHCTBUS T
3.6 Cuuna ynpyrocTs 1 3akoH ['yka. MI3mepeHue cuiibl ¢ MOMOIIbIO THHAMOMETpA
3.7 SIBneHue TATOTEHHs W cuia TspkecTH. Cuia TSDKECTH Ha JIpYTMX IUlaHeTax. Bec Tena.

HeBecomocTn




3.8

Cuna tpenus. TpeHue cKoJbXEeHUsI U TPEHUE NIOKOos. TpeHne B IPUPOJIE U TEXHUKE

3.9

CrnosxeHue cuil, HalpaBJIEeHHbIX 110 OJHOU NpsIMO. PaBHOIEHCTBYIOIIAs CUIT

3.10

[IpakTuyeckne paboOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (LIapUKa B JKUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpeserneHne CpelHeld CKOPOCTH CKOJIBKEHUS
Opycka WIM IIapuKa MO HAKJIOHHOW miuockoctu. OmnpeneneHne MIOTHOCTH TBEPJOrO Tena.
OnbITEL, JAEMOHCTPUPYIOIME 3aBHUCUMOCTh PACTSDKEHHS (AedopManiviv) MPYKUHBI OT
MIPWIOKEHHOH CHITBI. OTIBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTE CHIIBI TPEHUS CKOJIBKCHHSI OT

Beca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

dusnueckne ABICHUA B IMpUPOAC: MPUMEPLI ABMKCHHUA C pa3JIMYHbIMKU CKOPOCTAMHU B JKUBOH M

HEXMBOW NPUPOJIE, NEWCTBHE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIUITHUKHI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEI 1 TA30B

4.1 Jasnenue TBEpa0oro Tena. CriocoObl yMEHBIIICHHS M YBETUUCHUS JaBICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMa, TEMITEPaTyphl
43 [lepenaua maBneHwWst TBEPABIMH TEJAMH, O>KHUIKOCTSIMH W ra3amu. 3akoH [lackais.
' [THeBMaTHUYECKHE MAIIMHBI
a4 3aBUCUMOCTh  JIaBJICHHUS KHJIKOCTH OT TIYOMHBI. [ mapocTraTMdeckuid  mapajokc.
' CooOmaromuecs cocypl. [ 'uapaBinyeckue MexaHU3Mbl
Atmocdepa 3emun u arMmocdepHoe naBieHue. [IpuUUMHBI CyIIECTBOBAHMS BO3AYLIHOM
4.5 o6oouku 3emiu. OnbiT Toppuueru. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HaJI
ypOBHEM MOps
4.6 N3mepenue atmocheproro gasnenus. [Ipubopsl mist u3mepeHns aTMoCQEepHOTO TaBICHUS
4.7 JleiicTBHE KUAKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromas (apXxumenoBa)




cuia. 3akoH Apxumesa

4.8

[InaBanue ten. BoznyxonnaBaHue

4.9

[IpakTuyeckne paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KMJIKOCTh YaCTU
tena. OmnpeneneHue BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOIIEH Ha TeNo, MOTPYXKEHHOE B
KUIAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CHWJIBI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCThH BBITAJIKUBAIOLIEH
CHWJIBI, IEMCTBYIOIIEH Ha TENO B XKUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUIAKOCTh YaCTH Tela
1 OT INIOTHOCTH XUAKOCTH. KOHCTpynpoBaHue apeoMmeTpa WM KOHCTPYMPOBAHME JIOJIKH H
OTIpeNIeNICHNE €€ TPY30TI0IbEMHOCTH

4.10

duszndeckue SBJICHUSA B Mpupoac: BIHUAHUC aTMOC(i)epHOl"O JaBJICHHUA Ha KHBOM OpraHu3M,

TJIaBaHUE PBIO

411

TexHudecknue  yCTPOWCTBA:  COOOIMAIOIIMECS  COCYABl, YCTPOWCTBO  BOJIOTPOBO/IA,
TUAPABINYECKUN MTpecc, MAHOMETP, 0apoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP

PAGOTA, MOITHOCTDb, DOHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHndeckass MOIIHOCTD

5.3 [IpocTeie MeXaHU3MBI: pbIvar, 0JOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3o0m0Toe npaBuIo» MexaHukH. KoadduuueHT nmoje3Horo nedcTBus MexaHu3MoB. [IpocTeie
' MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [loTreHumanbHas SHEPTUU TeJa, NOIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [TonHas MexaHuuyecKasi JHEPrusl. 3aKOH U3MEHEHUS i COXPAaHEHHsI MEXaHMYeCKON dHEPTHH




[IpakTuyeckue pabOTHI:
5.9 Onpenenenve pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JBWKEHUU Tela IO
' TOPU30HTAIIBHOM MOBEpXHOCTU. MccnenoBanue yciioBuil paBHoBecus pberyara. Msmepenne KII/]
HAKJIOHHOM IIOCKOCTU. M3yueHune 3akoHa COXpaHEHUsI MEXaHUYECKOM dHEpruu
5.10 ®u3ndecKue SBICHUS B IPUPOJIE: PbIYArk B TEJIC YEJIOBEKA
511 Texnuueckue ycTpoiicTBa: pblyar, MOABM)KHBI W HEMOABW)KHBIN OJIOKH, HAaKJIOHHAs
' IJIOCKOCTh, POCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMbIe 3JIEMEHTBI COAEPKAHUS
paszjena 3JIeMeHTa
TEIIIOBBIE ABJIEHWA
OcHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOCHHUs BelecTBa. Macca u
6.1 pa3Mepsl MOJIEKYIL. OnpITsl, IO ATBEPIK JAIOIIHE OCHOBHBIE II0JIOKECHHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.2 Mogenu TBEPIOro, KUAKOIO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammueckue u
6 .
aMmopdHBIC Tea
6.3 OObsicHEHHE CBOMCTB Ta3oB, KHJIKOCTEH M TBEPIABIX TEJI HA OCHOBE IOJIOXKEHUH
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.4 CMaunBaHue ¥ KalWUISAPHBIE SIBICHUS
6.5 TeroBo€e paciIMpeHHe U cxKaTHE




6.6

Temnepatypa. CBsi3b TEMIEPaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YaCTHI]

Buyrpennsis sneprusi. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEPruu: TeIvlonepeaadya Hu

0.1 COBepIIEeHHE PaboTHI
6.8 Buner Teronepenadn: TeIIONPOBOHOCTh, KOHBEKITUS, H3TyICHUE
6.9 KonudecTBo TermioTel. Y ielbHas TEIIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETNIOBOTO OaiaHca
6.11 [li1aBnenue u 0TBEpIEBaHUE KPUCTATUIMYECKHUX BEIIECTB. Y IEIbHAS TEIJIOTA TUIABJICHUS
6.12 [TapooOpazoBanne wu  koHaeHcamus. HMcmapenwe. Kunenwe. VYaenbHas — Teruiorta
' mapooOpazoBaHus. 3aBUCUMOCTh TEMITEPATyphbl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS
6.15 [Ipunnumer pabotel TemmoBbix aurarenei KIIJ[ TemmoBoro pasuratens. TeroBbeie
' JIBUTATEIU U 3alllUTa OKPYKaIoLIel cpeibl
6.16 3aKOH COXpaHEHUS U MPEBPALICHUS] SHEPTUHU B TEIUIOBBIX MPOIIeccax
[IpakTueckue pabOTHI:
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUSL.
OnBITHI MO BhIpAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIM caxapa.
6.17 OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBieHUs BO3yXa B OasIoHE MIMTPHILIA.

OHBITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTH HAaBJICHHUA BO34yXa OT C€ro o0béMa u

HarpeBaHHus UJIHN OXJIAKIACHU.

HpOBepKa TUIIOTE3bl JIMHEHHOM 3aBUCHUMOCTH  JIJIMHBI CTOJIOMKA KUIKOCTH B




TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphI.

HaGnronenne u3MeHeHUs BHYTPEHHEW SHEpPrUU Teja B pe3yibTaTe TEIUIoNeperadd U
paboTHl BHEIIIHUX CHIL.

HccnenoBanue sSBICHUS TEIIOOOMEHA IIPHU CMEIIMBAHUN XOJIOTHOU U TOPSIYCH BOJIBI.

Ornpezenenne KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEIIOOOMEHE ¢ HarpeThiM
METAJUTMYECKUM HTUITUHIPOM.

Ornpenenenue yaeIbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiiecca UCmapeHus.

Onpenenenre OTHOCUTEIBHOM BJIAXKHOCTH BO3/TyXa.

Ornpenenenne yneabHON TEIJIOTHI IUIABICHUS JIbJIA.

duszndeckue SIBIICHHUSI B npupoac: MOBEPXHOCTHOC HATAXKCHHUEC U KAIIWUIAPHBIC ABJICHHUSA B

6.18 MpUpPOJIe, KPUCTAIUIBI B Tpupoje, usnydeHue CoJiHIIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera.
TexHuueckre  yCTpOWCTBA:  KamWUIAPBL, TPUMEPHI  UCIOJIB30BaHUS  KPUCTAIUIOB,
6.19 KHUJIKOCTHBI TEPMOMETp, JaTYUK TEMIIEPaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, IBUTATEh BHYTPEHHETO CrOPAHHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHNMSA

7.1 Onexrpuzanys Tei. J{Ba poaa 3JIeKTpUUYECKHUX 3apsi10B

25 Bzaumopeiictue 3apsbkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCHMMOCTh CHWIIBI B3aMMOJIEHCTBHUS
' 3apsDKEHHBIX TEN OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS MEXTy TETaMH)

23 Onexrpuueckoe noise. Hanpsox€HHocTs anekrpuueckoro noss. IlpuHimn cynepno3unnn
' NIEKTPUUYECKHX TOJIeH (Ha KaueCTBEHHOM YpPOBHE)

7.4 Hocutenn »snexkTpudeckux 3apsiioB. OJIEMEHTApHBIA AIIEKTpUYecKui 3apsan. CTpoeHue




atoma. IIpoBOHUKY U JUAIIEKTPUKHU

7.5 3aK0OH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

26 DONEeKTpUUYECKUi TOK. YCIOBHUS CYLIECTBOBAHHUS AJIEKTpUYECKOro Toka. McTouHuku
' IIOCTOSIHHOTO TOKa

27 JlefcTBUS 3IEKTPUYECKOrO TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK
' B JKUJIKOCTSIX M razax

7.8 Onexrpuueckas nenb. Cuia Toka. DNeKTpUUYECKOe HapshKeHNe

7.9 ConpoTuBieHHe MPOBOJHUKA. Y IEIbHOE CONTPOTUBJICHHE BEIECTBA

7.10 3akon OMa 1t y9acTKa Ienu

7.11 [TocnenoBarenbHOE M ApAIIETHHOE COSAMHEHNE MPOBOJTHUKOB

7.12 PaboTa u MOIIHOCTH ANIeKTpUUECKOro Toka. 3akoH JIxoyns — Jlenna

213 DNeKTpUYeCKUe IIeMd W TMOTPeOUTeNTn IJIEKTpHYecKor »sHepruu B ObiTy. KopoTkoe
' 3aMBIKAHHE

7.14 [TocTosiHHBIE MarHUTHI. B3anMoelicTBHE MOCTOSHHBIX MarHUTOB

7.15 MarnutHoe moe. MargauTHoe 1oJie 3eMJIM U €ro 3HaueHue U )KU3HU Ha 3eMiie

2 16 OmnsiT DpcTena. MarHuTHoe MoJie 3JIEKTPUYECKOro Toka. [IpuMeHeHne 371eKTpOMarHuToB B
' TEXHUKE

217 JleiicTBrEe MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOIBUTATENh IOCTOSTHHOTO TOKA.
' Hcnonb3oBanue 35eKTpoABUraTeNIel B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 Oneiter @apanes. SIBneHue snekTpoMarHuTHOM MHAYKIUU. [IpaBuio Jlenna

219 OnexrporeHepatop. CrnocoObl MOJYYEHUs DIEKTPUUYECKON 3HEPruu. DJIEKTPOCTAHIUH Ha

BO300HOBJISIEMBIX UICTOYHUKAX SHEPTrun




7.20

[IpakTuyeckue pabOTHI:

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUDJIEKTPUKH.

COopka u IpoBepKa padOoTHI IEKTPHUSCKOH IETTH TOCTOSTHHOTO TOKA.

W3mepenue u perynupoBaHUe CUIIbI TOKA.

W3mepenue u perynnpoBaHue HaPsHKEHUSL.

WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4YEpe3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

OnBbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBJICHHS IPOBOJIHUKA OT
€ro JJIMHBI, TUIOIIA/I TIOTIEPEYHOTO CEUeHHUs U MaTepHara.

[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUM NpU MOCIEI0BAaTENbHOM COEIMHEHUHU JIBYX
pesuctopoB. [IpoBepka mnpaBuia Juis CHJIBI TOKa IMPU MapajjieIbHOM COEAUHEHUU
pesucropoB. OmpezneneHue pabOThl SIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pPe3UCTOp.
Onpenenenre MOLTHOCTH JIEKTPUUYECKOTO TOKA, BBIAEIsIEMOU Ha pe3ucrope. MccienoBanue
3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepes3 JIaMIIOUKy, OT HampshkeHUs Ha Hel. Onpenenenue
KIIJ] narpeBarens. MccienoBaHue MarHWTHOTO B3aWMOJEWUCTBUS MOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJIS MOCTOSTHHBIX MarHUTOB MPH UX OObEIMHEHUH U Pa3/IeiICHUH.
UccnenoBanue AecTBUS DIEKTPUUECKOTO TOKAa HA MArHUTHYIO CTpeiky. OTmbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJECUCTBUS KATYIIKA C TOKOM U MarHuTa OT
CWJIBI TOKa M HampaBlieHUS TOKa B Karymke. M3yueHue NeiCTBUS MAarHUTHOTO MOJS Ha
MPOBOAHMK ¢ TOKOM. KoHCTpyHpoBaHue u u3ydenune paboThl dnekTpoaBurarens. M3mepenue
KIIJI osnmexkrponBuratenbHOl  ycTaHOBKH. OMNBITBI 1O UCCIEAOBAHUIO  SIBJICHUS
ANEKTPOMArHUTHOM HMHIYKIMH: MCCIEAOBaHWE W3MEHEHUN 3HAYeHUS U HalpaBICHUS

WHAYKIIUOHHOTO TOKa




duznyeckue SBICHHUS B MPUPOJIE: DIIEKTPUYECKHUE SIBICHUS B aTMocdepe, AIEKTPUIECTBO
7.21 YKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, JIpei( MOJIFOCOB, PO MATHUTHOTO TIOJIS JISI
JKU3HU Ha 3eMJie, OJIIPHOE CUSTHUE
TexHuueckre YCTpPOMCTBA: DJIEKTPOCKOI, aMIEpMETP, BOJBTMETP, pEOCTaT, CUYETUHUK
2 99 INEKTPUYECKON  DHEPTHUH, AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI, HarpeBaTelIbHbIC
' ANEKTPONpUOOPsl  (TIPUMEpHI),  DIEKTPUUYECKUE  MPEJOXPAHUTENH,  DIEKTPOMArHuT,
AJIEKTPOJIBUTATENh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAECPKAHUS
paznerna JJIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe nBrxkeHue. MarepuanbHas Touka. CucreMa oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE PSIMOIMHEWHOE IBHKEHUE
8 8.4 HepaBHomepHoe mpsimonuHeiHoe aBkeHne. CpeqHsass 1 MTHOBEHHAs! CKOPOCTh Tesa MpH
HEPaBHOMEPHOM JABM)XCHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE TPSIMOIMHEWHOE IBUKEHUE
8.6 CBobOoauoe nmagenne. OnblTel [ anuies
8.7 PaBHOMepHOE ABMKEHHE TO OKpyxkHOcTU. Ilepuon u yacrota oOpamienus. JluHeiHas u
' yI10Bast CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE




8.8

IlepBsbiii 3ak0oH HproToHA

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeroTona

8.11 [IpuHIMI Cyneprno3uuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: Ciila TPEHHUS CKOJILKEHUS, CHITa TPEHHSI TTOKOS, IPYTHE BUABI TPEHHS

8.14 Cuna TsDKEeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHUe CBOOOIHOTO Ma/leHus

8.15 JBmwxenne 1mraHer BOkpyr CousHma. IlepBas kocmumueckas ckopoctb. HeBecomocTs
' neperpysKku

8.16 PaBHOBecne maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBEPAOro Tejla C 3aKpEIIEHHOW OChbO BpamieHus. MomeHT cuibl. LleHTp
' TAKECTH

8.18 Nmmnynbe Tena. U3menenne nmiynbea. UMIyabe cHb

8.19 3aK0oH COXpaHEHUS UMITYJIbCA

8.20 PeakTuBHOE nBMXKEHME

8.21 Mexanudeckasi paboTa U MOIITHOCTh

8.22 Pabota cun Tspkectn, ynpyroctd, TpeHus. CBsI3b SJHEPTUH U PaOOTHI

8.23 [ToTeHnmanpHas 3HEprus Teja, MOJAHATOTO HaJl HOBEPXHOCTHIO 3eMIn

8.24 [ToTeHnmanpHas YHEPTUS CKATOU MPYKHHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH

8.27 IIpakTuyeckue paboThI:




Ornpezenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JIBHXKSHUS IIapyuKa M0 HAKIIOHHOU
wiockocT. OnpeiesieHue YCKOPEHHs Tejla IPU PaBHOYCKOPEHHOM JIBIPKEHUU 110 HAKIIOHHOM
IUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IIYTHM OT BpPEMEHU IPU PaBHOYCKOPEHHOM JBMKEHHM 0€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciy Npu PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HaualbHOW CKOPOCTH IyTH
OTHOCATCA KaK pian HEYETHBIX YuCCl, TO COOTBCTCTBYIOIIHUC TIIPOMEKYTKHU BPEMCHU
OIHUHAKOBBI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CHUJIBI TPCHUA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOTO JaBJICHHS.
Omnpenenenne kodhduimeHTa TpeHUs CKOIbXKEeHHUs. OmnpeneneHne KECTKOCTH TMPYKUHBI.
Omnpenenenre padOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBHYKEHUU Teja MO TOPU30HTATbHON
noBepxHoctu. Ompenenenne pabOThl  CHIBI  YOPYTOCTH TpPU  TOABEME Tpy3a C
WCIIOJIb30BAHUEM HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB

8.28

dusznyeckue sBJICHUS B npupoac: MpUIMBbBI W OTJIHMBBI, ABHXKXCHHUC IIJIAHCT ComHeuHoM
CUCTEMBI, PCAKTUBHOC ABUXKCHHUEC JKUBBIX OPIraHU3MOB

8.29

Texuuyeckue ycTpoilcTBa: CHUIAOMETP, AATYUKU TOJIOKEHHS, PACCTOSHHUS U YCKOPEHUS,
paKkeTsl

MEXAHWYECKHUE KOJIEGAHW 11 BOJIHBI

KonebarensHoe JABUKCHUC. OCHOBHEIE XapaKTCPUCTUKHU KOJIEOaHHIA: nepuona, 4acrtora,

9.1
aMIUIATY /A
9.2 MaremaTiuueckuii ¥ TPYKUHHBINH MasTHUKH. [IpeBpaiieHne sHepruu mpu KojeOaTeabHOM
' JIBIOKEHU T
9.3 3aryxaromue Koysebanus. Beinyx1eHHbIe Kosebanus. Pe3oHaHc
0.4 Mexanunueckue BoJiHbl. CBOHCTBA MeXaHMYECKMX BOJH. [IpoosbpHbIE M NONIEpEeYHbIe BOJHBI.

I[J'II/IHa BOJIHBI U CKOPOCTH eé pacnnpoCTpaHCHUS. MexaHn4decKkue BOJIHBI B TBépI[OM TECIIC,




CEUCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6

WudpasByk u ynbTpa3sByk

9.7

[IpakTuyeckne paboOTHI:

OmnpeneneHne 4acTOThI U MIEpHOIa KOJIeOaHN i MaTeMaTHIeCKOTO MasiTHUKA.

OmnpeneneHne 4acTOThI U MIEPHOJia KOJIeOaHU MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TEpHO/a KOJIEOAHUIA TOABEIICHHOTO K HHUTH Tpy3a OT JJIHHBI
HuTH. VccnenoBanue 3aBHCUMOCTH TepHOJa KOJICOAHWH MPY)KUHHOTO MasTHHKA OT MacChl
rpy3a. [IpoBepka HE3aBHCHMOCTH MEpHOJa KOJEOAHUI Tpy3a, MOIBEIICHHOTO K HUTH, OT
MacChl Ipy3a 1 XKECTKOCTH MPYKUHBI. V3MepeHne yecKopeHHsi CBOOOTHOTO MaICHHS

9.8

®dusndeckue SBICHUS B TMPHUPOJIE: BOCIPHUATHE 3BYKOB >KHUBOTHBIMH, 3EMIICTPSCECHHE,
CEHCMUYECKHUE BOJIHBI, ITyHAMH, 9XO

9.9

Texnuueckue ycTpoHCTBa: 3X0JIOT, UCIOJIB30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE T0JIe. DJICKTPOMArHUTHBIC BOJTHBI. CBOMCTBA 3JICKTPOMArHUTHBIX BOJTH
10.2 [Ixaya 371eKTpOMarHUTHBIX BOJIH
10.3 DJIeKTpOMAarHuTHAas npupoa ceera. CKOpocTh cBeTa. BOIHOBBIEC CBOCTBA CBETA
10 10.4 [IpakTuyeckue paboOThI:
' N3yueHre cBOMCTB AIEKTPOMArHUTHBIX BOJIH C MIOMOIIIBIO MOOWIIBHOTO TesedoHa
105 dusnueckue sBICHUS B IPUPOIC: OUOJIOTHYECKOE JICHCTBHE BUAUMOTIO, YiIbTPA(UOIECTOBOTO
' Y PEHTTEHOBCKOTO M3JTyYCHUI
10.6 Texnuyeckue ycTpoHCTBa: UCTIOIB30BAHUE DTIEKTPOMATHUTHBIX BOJIH JJISi COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA




111 JlyueBas monens ceera. McTOUHMKY cBETA
11.2 [IpsimonuHelHOE pacpoCTpaHEHHUE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKeHHS CBETA
11.4 [Ipenomiienne cBeta. 3akoH mpesoMieHus cBeta. [lo1HOe BHYTpeHHEE OTpaKeHUE CBETa
11.5 JIunza. Xop nyden B JIMH3€
11.6 Ontuueckas cucrema goToanmapara, MUKpPOCKOIIa U TEJIeCKoma
11.7 I'ma3 kak ontryeckas cucteMa. bau30pyKkoCTh U TadTbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B criekTp. OnbiTel HetoToHA. ClI0KEHHE CIIEKTPATBHBIX I[BETOB.
' Jlucriepcus CBeTa
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIiia OTPa)KEHUSI CBETOBOTO JIyya OT yrja MaJieHusl.
W3ydenune xapakTepuCcTUK U300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCHUMOCTH yria IMPEJIOMJICHHsSI CBETOBOIO Jyda OT yIjla MaJeHUs Ha
11.9 TPAHMIIE «BO3IYX — CTEKIION.
[Tosryuenue n3o00pakeHUii ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS M ONTUYECKON CHIIbI COOUpAIOIIEH TUH3BI.
OnbITHI MO Pa3IoKeHHUIO 0EJI0ro CBeTa B CHEKTP.
OnBITHI IO BOCIPUATHIO [[BETA MPEAMETOB IIPU WX HAOIIOIEHUY Yepe3 IBETOBbIC (DUIIHTPHI
11.10 Ouznyeckue sBieHus B mnpupone: 3armenuss Connna u JlyHbl, 1BeTa Tel, ONTHYECKHE
' SIBJICHUA B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
11.11 Texnuyeckue ycTpoHCTBa: OYKU, IEPUCKOIL, hoTOAMmapaT, ONTHIECKUE CBETOBO/IBI
KBAHTOBBLIE SABJIEHUA
12 12.1 OmnbiThl Pezepdopna u muranerapHast Mosiens atoMa. Mogens aroma bopa
12.2 Hcnyckanue u noriomieHue ceeta aroMoM. KBaHTsl. JIMHeuaThie CIIEKTPhI




12.3

PagnoaktuBHOCTB. Anb(ha, 6eTa- 1 raMMa-u3ITydeHHs

12.4 Crpoenue aToMHOro siapa. HykinoHHas Moaens aToMHOTO sijipa. M30Tomnsl

12.5 PapnoaktuBHbie nipeBpainenus. [lepuos momypacnana aTOMHBIX A1€p

12.6 SnepHble peakiyu. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET

12.7 DHeprus cBs3U aTOMHBIX siiep. CBsA3b MAcChl U SHEPTUU

12.8 Peaxmuu cuntesa u nenenus siaep. Mcrounmku sneprun ColiHIa U 3BE3]T

12.9 SnepHas sHepreTuka. [[eicTBHE paJMOAKTUBHBIX U3JIy4eHUN Ha KUBbIE OPTaHU3MBbI
[IpakTueckue pabOTHI:
Habntoienne CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBanme TpPEKOB: W3MEpPEHHWE OHEPTUM YACTHIBI IO TOPMO3HOMY TIyTH (IO
dboTorpadusim).
W3mepenue pagnoaktuBHOro poHa
duznyeckue SBJICHUS B MPHUPOJIE: €CTECTBEHHBIH paJOaKTUBHBIA (JOH, KOCMUYECKHE JIy4H,

12.11 PaIoOaKTUBHOE M3JTydE€HHUE MPUPOTHBIX MUHEPAJIOB, NCHCTBHE PAJIMOAKTUBHBIX H3TyYeHUUN
Ha OPraHU3M YeJIOBeKa

12.12 Texnuyeckue ycTpoHCTBa: CIEKTPOCKOI, MHINBUIyalIbHBIN 103UMETp, kKamepa Bunbcona




MMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIposepsiemble TPeOGOBaHUsI K MPEAMETHBIM Pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKU B HAy4YHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0A30BBIX NMpPEACTABIECHUIN O
3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTH SIBJIEHUW TPUPOABI, O PpOJIM SKCHEpPUMEHTa B (U3UKE, O
cucteMooOpa3syrome poiau (U3NKKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTuil, 00
ABOJIONNH (PU3UYECKUX 3HAHUN M WX POJIA B IEJIOCTHOM €CTeCTBEHHOHAYYHOU KapTHHE MUpPaA, O BKIIAJe
POCCHIMCKHX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEro

MHUpa, pasBUTUC TCXHUKU U TEXHOJIOTHI

3HaHUs 0 BUJAX MaTepuu (BEIIECTBO W IOJIE), O JABM)KECHUHU KaK CIOoCOOe CyIIeCTBOBaHUS MaTepuu, 00
aTOMHO-MOJICKYJIIPHOW TEOPHH CTPOCHHUSI BEIIECTBA, O (DU3WYECKON CYIIHOCTH SIBICHUH IPHPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pAa3JIM4aTh SBICHUS TI0
ONHMCAaHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHPYIONIMX JaHHOE (hru3ndeckoe
SIBIICHHE;, YMCHUE PACIIO3HABATH IMPOSBICHUE W3YUYCHHBIX (PM3UYECKUX SBICHHH B OKPYXKAIOIIEM MHpE,
BBIJICIISISL UX CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHSITHIHOTO alaapara 1 CUMBOJIMYCCKOT'O A3bIKa (bI/ISI/IKI/I Hn HUCIIOJIBb30BAaHUC HX
JI1 pCIICHUA y‘{e6HHX 3aa4; YMCHHC XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘{CCKI/IG SABJICHUA H
ITPOLCCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHHe H SMITUPUYICCKHUEC 3aKOHBbI

YMeHHe OIMCHIBATh HN3YUYCHHBLIC CBOMCTBA TEI H (1)I/ISI/I‘IGCKI/IC SIBJICHUS, HCIOJIb3YA (1)1/131/1%01(1/16
BCINYHHBI

Brnagenue ocHOBaMH METOJIOB Hay4yHOTO MO3HAHUS C YUETOM COOIIOJCHHS MPaBUi 0€30MacCHOTO Tpy/a:
HabmoeHre (PU3NIECKUX SIBICHUI:




YMEHHE CaMOCTOSTENILHO COOMPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY U3 JaHHOTO Habopa 000pynoBaHUS
10 UHCTPYKLMH, ONHUCHIBATh XO/1 OIbITA U 3aIUChIBATh €0 Pe3ysbTaThl, GOPMYJIUPOBATh BHIBOJIbI;
IPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUI (PM3MUECKIX BEJTMUMH: YMEHHE IUTAHUPOBATh H3MEPECHHUS,
CaMOCTOSITEIIBHO COOHMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYHCISATH 3HAYCHUE
BEJINYMHBI U aHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThl C YYETOM 3a/JaHHON MOrPEIIHOCTH PE3YJIbTATOB
U3MEpPEHUN;

MIPOBEJICHUE  HECIIOKHBIX  OKCIEPUMEHTAIbHBIX  MCCIEJIOBAHUN;  CaMOCTOATEIBHO  COOHMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY M HPOBOJUTH MCCIEIOBAHWE II0 MHCTPYKLUH, IPEACTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH B BHJIE TAOIUI] U TpaUKOB, YYUTHIBATH MOTPEIIHOCTH,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM HCCICI0BaHUA

[Tonumanue xapakTepHBIX CBOMCTB (U3MYECKUX Mojeiell (MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, MOJCIIN CTPOCHHA T'a30B, )KH}IKOCTefI n TBépJIBIX TCJI, IJIaHCTapHasA MOJACIIb aTOMa, HYKJIIOHHAasA
MO/I€JIb AaTOMHOTI'O S/]pa) U YMEHHE IPUMEHSATh UX 1J1s1 OOBSICHEHUS (PU3HUECKUX MTPOLIECCOB

YMmenue oOBsACHATH (pU3MUecKHe MpOIecChl W CBOMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE CHUTyaluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISABIATH MPUUMHHO-CIECICTBEHHBIE CBS3U U
CTpPOUTH OOBSICHEHHE C OMOPOIl Ha M3ydyeHHbIE CBOMCTBA (PU3MYECKUX SBJICHUN, (PU3NUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIU

Ymenue pemarh pacuy€rHele 3amauu (Ha O0aze 2 — 3 ypaBHEHHWIi), UCHOJB3yd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3UUYECKHE BEIMYUHBI, B YACTHOCTH, 3aHCHIBATh KPATKOE YCIOBHUE 3a/1a4M, BBISABISATH
HEJIOCTAIOIINe JTaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJsl €€ pelIeHUs, UCIOIb30BaTh
CIpaBOYHbIC JaHHBIC, MPOBOJUTH PACYETHl U OICHUBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3nuecKoi BEIMYUHBI, YMEHHE OMPEIENATh Pa3MEpPHOCTh (U3MUYECKON BEIWYUHBI, MOJTYYCHHON MpH
pELICHUH 3a7a4u

YMmenue XapaKTCprUu30BaTb IMPUHIIUAIIBL JENCTBUS TEXHHUUYECKHX YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX
HpI/I60pOB, W TPOMBIIUIICHHBIX TCXHOJIOTMYCCKHUX NPOUCCCOB IO HMX OIMMCAHWIO, UCIIOJIBb3ysd 3HAHHA O




CBOMCTBaX (PM3MUYECKUX SBJIICHUN U HEOOXOAUMBIE (PU3UIECKHIE 3aKOHOMEPHOCTH

10

YMeHne HCIOoJIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUSX B TOBCEIHEBHOW JKM3HU Ui OOecTieueHHS
0€301MacHOCTH TpH O0paIIeHNU C OBITOBBIMH NMPUOOPAMH U TEXHUYECKHMMH YCTPOHCTBAMHU, COXPaHEHUS
30POBbS M COOJIIOZEHUS HOPM SKOJOIMYECKOTO IIOBEAEHHS B OKpYXKaIOIIeH cpele; MOHMMaHHE
HEOOXOMMOCTH  TNPUMEHEHUS JOCTW)KEHMM (QU3MKM M TEXHOJOTUH JUIsl  PalMOHAIBHOTO

MIPUPOIOIIOJIL30BAHUS

11

OmneIT mowucka, MNpeoOpa3oBaHUs M MpeACTaBiIeHUs WHOOpPMAIUU (U3HUECKOTO COJCPKaHUS C
WCIIOJb30BaHUEM MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHUE OIEHUBATh JIOCTOBEPHOCTH
MOoJTydeHHON WMHGOPMAIIMH HAa OCHOBE MMEIOIIMXCSA 3HAHWW W JOTOTHHUTEIHHBIX UCTOYHUKOB; YMCHHE
WCTIOJIb30BaTh TPH BBITIOJHEHWW YYE€OHBIX 3aJaHUA HAYIHO-TIOMYJSIPHYIO JHUTEPATYpy (PU3UUECKOTO
COJIEpXKaHUs, CIPABOYHBIE MaTEpHANbI, pecypchl ceTh HHTepHeT; BiajgeHue 0a30BHIMH HaBBIKAMU
npeoOpa3oBaHus UHGOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B IpYTI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE HHPOPMAIUK U3 HECKOJIbKUX UCTOUHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIHHOCTD JIBHXKCHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE NBMXKeHUE. CpenHsis ckopocTh. Dopmyna i BEIYUCICHUS CPEHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPSAMOIMHENHOE ABWKEHHE. 3aBUCHUMOCTh KOOPJMHATHI Tela OT BPEMEHH B ClIyda€ PaBHOMEPHOTO
MPSAMOJIMHENHOTO JIBHYKEHUS:
13 x(1)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHH Ui MPOEKIHMH CKOPOCTH, MPOEKLUHH NepeMeuIeHUs, MYyTH, KOOPIMWHATBl MpH
PaBHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH
3aBUCUMOCTb KOOPJIUHATHI TEJIA OT BPEMEHU B CIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO IBH)KECHHUSL:
£
S =vg #i+a,* =
14 H0 Ve Tt
@opMynbl s OPOCKUMU IEPEMELIEHUs, MNPOEKIUH CKOPOCTH W MPOEKUHH YCKOPEHHsI IPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KEHUHU:




o

¢
s.(D=vy,t+a,- 5

U.‘f(’f) =Up, +a, 1,

a,(f) =canst,

5 o]

— =2
Uiy Uy, <. 5

I'paduku 3aBUCMMOCTH OT BpPEMEHH Uil MPOEKIMH YCKOPEHHUS, NPOEKLUUU CKOPOCTH, IMPOEKIHMH IepeMeIIeHus,
KOOPAMHATHI ITPH PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABVKECHUU

CBoboanoe mamenne. Gopmysbl, OMHUCHIBAIOIINE CBOOOHOE TMAaJeHUE Teja MO BEPTUKAIU (ABMKEHUE Tejla BHHU3 WJIU

1.5 BBEpX OTHOCUTEJIBHO MOBEPXHOCTH 3emiin). ['papuku 3aBUCHMOCTH OT BPEMEHHM AJIsi MPOEKIUU YCKOPEHUS, MPOEKINH
CKOpOCTI/I 158 KOOp)II/IHaTI)I HpI/I CB060}1HOM IHaaCHWMU TeJia 1o BepTI/IKaJ'II/I
CKOpOCTh PaBHOMEPHOTO ABMKEHHUS Tejla M0 OKPYKHOCTH. HampaBiieHre CKOpoCTH.
dopmyra ISl BEIYUCICHHUS] CKOPOCTH Yepe3 PanyC OKPYKHOCTH M TIEpUO OOpaIeHHS:
_1nR
T
LlenTpocTpemutensHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTENIBHOTO YycKopeHusa. Popmyna s BBIYMCICHUS
YCKOPEHUS:
2
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Macca. IInotHocts Bemectsa. @opmysa A BBIYUCICHUS IIOTHOCTH:
b= m
1.7 4
1.8 Cuna — BekTopHast pusnueckas BenuyrHa. CoKeHue CHi
1.9 SBnenue nnepuuu. [lepssoiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHHUs TeJIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
F"ﬁ = _F‘
24 12
1.11
Tpenne nokos u TpeHue ckoybkeHus. GopMyia I BBIYMCICHUS MOLYJISI CHIIbI TPEHUS CKOJIBKCHHUS
F_=u-N
=t
1.12
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH ynpyroit aedopmarnuu (3akon ['yka):
F=k-Al
1.13




1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:
My -1,
F=G- 1 _2
R
Cuna TshKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
®dopmyna JUIsl BBIYUCIEHUS CUJIbI TSHDKECTU BOJIM3H oBepxHocTH 3emun: F = mg.

JBmwxenue rmmanet Bokpyr Comnia. [lepBas kocMuyeckas ckopocTb. HeBecoMOCTh U ieperpy3Kku

1.15

Nmnynec Tena — BekTopHas pu3nyecKas BeIHMUnHa.

=mi

Nmnynec cuctemsl Ten. U3menenune ummynbca. UMnynbe criibl

1.16

3akoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
D=nyUy +m, U, =const

PeaktuBHOE nBIKEHUE

1.17

Mexanunueckast pabora. @opMyiia IjIsl BEIYACIEHHS PAOOTHI CHJIBL:
A=Fscosct

Mexaandeckas MOIIIHOCTB.

n=2
[

1.18

Kunernyeckast v moTeHIMaIbHAS OHCPI'Hs. CDopMyna JIUIS1 BBIYMCIICHUS KUHETUUYECKOM OHCPIrUuu:

H!Uz
E. ="

o2




Teopema 0 kuHeTHUECKOU d3HEeprunr. Popmyia Uil BBIYMCIICHNS IOTEHIUAIBHON SHEPTUU TeNa, NOAHIATOrO
HaJ 3eMIEn:

E,= mgh

Mexanudeckast SHEPTHsL:

E=E.+E »
1.19 . o
3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna s 3aK0Ha COXpaHEHUS MEXaHWUYECKOW SHEPTUU B OTCYTCTBHE
cun tpenus: E = const.
[IpeBpareHne MEXaHNYECKON YHEPTUH MPU HATUIUH CHJIBI TPSHHUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TIPABUIIO» MEXAHHUKH.
Peruar. Moment cwisr: M - Fl.
YcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 . .
[TonsmxHbIN 1 HenoABWKHBIN O051oku. KITJ] mpocThix MexaHU3MOB,
n= ‘4113113,33:13
"1&111:;111333&3
JlaBneHue TBEPAOTO Tena.
dopmyna JUTsl BBIYUCICHUS JaBJiICHUs TBEPAOTO Tena:
1.21 p= £
S

JlaBnenue raza. AtMocgepHoe JaBlieHHeE.




FI/I,Z[pOCTaTI/I‘-IeCKOC AABJICHUC BHYTPHU KUJIKOCTH.

@opmyiia Ui BBIYMCIICHHS] 1aBJICHHS BHYTPHU KUIAKOCTH:

P=pgh+Dy,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpece
3akon Apxumena. dopmyna s ONPEICIICHUS BBITAIKUBAIONICH CHWIIBI, JIEHCTBYIONMIEH Ha TEJNO, MOTPYKEHHOE B
KUJKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnosue miaBanus tena. [InaBanue cynoB U BO3ayXoIUIaBaHHe
Mexanudeckue KoJsieOaHus. AMIUIMTYAQ, TIEPUOJ W 4YacToTa KoJsieOaHuii. Dopmysa, CBA3BIBAIONIAs YACTOTYy U TIEPHUO]T
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojedareaIbHOM JIBUKEHUH
1.26 3aryxaromue kojiebaHus. BernyxaeHubie konebanus. Pezonanc
Mexannyeckue BoJiHbL. [Ipo/10yibHBIE U TTOTIEpEUHbIE BOJIHBI. J[JTMHA BOJHBI U CKOPOCTh PACIPOCTPAHEHHS BOJIHBI:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHe 3ByKOBOI BOJIHBI Ha IpaHulie AByX cpea. MHdpa3Byk u yiabTpa3Byk
Ipaxmuuecxue pabomoi
1.29 N3mepenue cpenHell MIOTHOCTH BEIIECTBA;, apXWMEIOBOM CHIIBI;, KECTKOCTH TMPYXKHUHBL, Kod(hduireHta TpeHHUs

CKOJIB)XKCHHUA pa6OTBI CUJIbI TPCHUS, CUJIBI YIIPYT'OCTH, CpG,Z[HGfI CKOPOCTHU ABUKCHUS 6pyCI<a 110 HaKJIOHHOM INJIOCKOCTH,




yCKOpeHus: Opycka MpH IBM)KEHHUH MO HAKIOHHOM IUIOCKOCTH; YacTOTHl M TMEpHOAa KOJIEOAaHUI MaTeMaTH4ecKOTO
MasTHUKA; YaCTOThl U MepuoJia KojaeOaHUu MPYKMHHOIO MAasATHUKA; MOMEHTAa CHJIbI, IEHCTBYIOLIEr0 HA phlyar; padoThl
CHJIBI YIIPYTOCTH TIPH MOABEME TPpy3a C MOMOIIBIO HETIOABIKHOTO 0JIOKA; padOTHI CHUJIBI YIIPYTOCTH MPH NMOIBbEME TPy3a C
ITOMOIIBIO NIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrPYKEHHOM YacTH Tejla M OT IUIOTHOCTH KUIKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAIONIEH CUJIBI OT MAacChl TeJa; CUJIbI TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJILHOTO JABJIEHUS U OT
pO/ia MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B IPYKHUHE, OT CTENIEHU JAeQOopMaliy MPYKUHBI, YCKOPEHUsI Opycka
OT yrjla HakJIOHa HaIpaBJAIONIEH; Mepuoja (4acToThl) KOJeOaHMN HUTSHOTO MAasTHUKAa OT JUIMHBI HUTH; IEpHoja
KoJieOaHui MPYKMHHOTO MasiTHUKAa OT MAacchl Ipy3a M KECTKOCTU MPYKUHBI; UCCIEI0BaHUE HE3aBUCUMOCTH IEpHoa
KoJieOaHU HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka yciioBUsl paBHOBECHSI phlyara

Qu3suueckue s61eHUs 6 npupooe: TPUMEPHl JBIKEHHS C PA3IUYHBIMH CKOPOCTSMU B KUBOM M HEXHMBOW NpUPOE,

)IGf/iCTBI/IG CHJIBI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUIIMBBI U OTJIMBEI, IBUKXCHUC IIJIAHET ComHeuHoH CHUCTEMBI, PCAKTHUBHOC

1.30 JBWKCHNE JKMBBIX OPraHW3MOB, PBIYard B TEJE YENOBEKAa, BIHMSHHE aTMOC(EPHOTO MABJICHUS Ha XKMBOM OpraHM3M,
TUTaBAHKE PBIO, BOCIIPUSATHE 3BYKOB JKUBOTHBIMHU, 3eMJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO0
Texnuueckue ycmpoucmea: CIUIOMETp, NATUYUKHU TIOJIOKCHHS, PACCTOSHUS W YCKOPEHUS, TUHAMOMETp, IOAMINITHHKY,
131 paKeTsl, pbIYar, IOABWKHBIM M HEMOJBIDKHBIA OJOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIE MEXaHW3MBI B OBITY,
' cooOImaromuecss CoCy/pbl, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUI IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIITHEBOI HACOC, apEOMETP, IXOJIOT, UCIIOJIH30BAHHUE YIbTPa3ByKa B OBITY M TEXHUKE
2 TEITJIOBBIE ABJIEHU S
21 OCHOBHBIE MOJIOKEHHUST MOJIEKYISIPHO-KUHETUYECKONH TEOpUM CTpOEHMs BellecTBa. Mopeiau TBEPIOTo, MXHUAKOIO M
' ra3000pa3HOro coCTosiHMi BemecTBa. Kpucrammnueckue 1 aMmopQHbIe Tea
2.2 JIBmxkenue yactul Beniectsa. CBA3b CKOPOCTH ABMKEHHSI YacTHUI] ¢ Temneparypoil. bpoynoBckoe npukenue, auddysus
2.3 CMmaurBaHue M KallWJUISIPHbIE SIBJICHUS
2.4 TemioBoe paciIMpeHe U CKaTHE
2.5 TennoBoe paBHOBecHE




2.6

Buytpennss sHeprus. PaboTa u Termonepeaaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEH SHEPTUN

2.7 Buner Termonepenayn: TeIIONPOBOTHOCTh, KOHBEKITUS, H3TyUICHUE
HarpeBanue u oxnaxaenue ten. KoauuecTBo TemioTel. Y aeIbHas TEIIOEMKOCTD:
2.8 O=am(t,—1,)
3aKoH COXpaHEHUs SHEPTHH B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OasiaHca:
2.9 Q1 +Qg +..=0
HUcnapenne m koHaeHcauus. V3MeHeHHe BHYTpEHHEW SHEPrUHM B TMPOIIECCE HUCHAPEHHMS M KOHJeHcanuu. Kunenwue
2.10 KHUJIKOCTH. Y IeNIbHAs TerioTa mapoobpazosanus: L = Q/m
2.11 Braxxnocts Bo3myxa
[TnaBnenue u kpuctamu3anus. Mi3MeHeHre BHYTPEHHEH SHEPTUH TIPH TUTABJICHUH M KPUCTAJUTA3AIMH. Y AeTIbHAS TEIUIoTa
IUIABJIEHUS
2.12 =9
m
913 BHyTpeHHsIs SHEPrHsl CropaHust TOIUTMBA. Y IelbHas TeIJIoTa Cropanus Tomusa: g = Q/m
2.14 [Tpunnumer padoTe! TerioBeix ApuraTenei. KI1J[ TermoBoro aurarens
Ipaxmuuecxue pabomoi
2.15 N3mepenue yaensHON TEMIOEMKOCTA METAITNYECKOTO HMIHH/IPA; KOJUYEeCTBA TEIJIOTHI, MOJIy4EHHOTO BOJOW KOMHATHOU

TCMIICPATYPhI (I)PIKCPIpOB&HHOIZ MacCChbl, B KOTOPYIO OITYIICH HaneTHfI OUIMHAP, KOJUYCCTBA TCIUIOTBHI, OTAAHHOI'O




HarpCTbiM HUJIMHAPOM, IMOCJIC OIIYCKaHHA €ro B BOAY KOMHATHOM TCMIICPATYPhI; OTHOCHUTEIBHON BIA)KHOCTH BO31yXa,
YHGHBHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA. HCCHGI{OBaHHe N3MCHCHHA TEMIICPATYPhI BOJbI ITPU PA3JIMYHLIX YCIIOBUAX; SABJICHUA

TETI000MEHA IPU CMEIIMBAHUH XOJIOTHON M TOPsYeii BOJIBI; IpoOIIecca UCTIapEHUs

Dusuueckue 161eHus 8 npupoc)e.‘ IMOBEPXHOCTHOC HATSXKCHUC U KAITMJUIAPHBIC ABJICHUA B IIPUPOJAC, KPHUCTAIJIBI B IIPUPOL,

216 m3nyuenre ColHIla, 3aMep3anre BOJOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue ycmpoticmea: KaNWUISPBl, MPUMEPHl HCIOJIB30BAaHUS KPHUCTAUIOB, >KHIKOCTHBIA TEPMOMETp, IaTYUK
2.17 TEMIIEPATYphl, TEPMOC, CHCTEMa OTOIUICHHS JIOMOB, THIPOMETpBI, TICUXPOMETp, TapoBas TypOWHA, JIBUTaTENb
BHYTPEHHETO CTOPaHHUS
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A
3.1 DnekTpu3arys Tell. J[Ba BHIa JIEKTPHYECKHX 3apsiIoB
3.2 B3anmoeiicTBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aK0H COXpaHEHUS AMEKTPHUIECKOTO 3apsiaa
3.4 Onekrpuyeckoe moje. Hanpsk€HHOCTh dleKTpuYecKoro mojs. [IpuHIUI Cymeprno3uiuu dJAEKTPUISCKUX Tose (Ha
' Ka4eCTBEHHOM YPOBHE)
35 Hocutenu snextpuyeckux 3apsnoB. JlelicTBHE 3JIEKTPUYECKOrO TMOJIA Ha 3JeKTpudeckue 3apsabl. [IpoBoaHMKH u
' JUANEKTPUKI
[TocTostHHBIN 35IeKTpUYECKUil TOK. [leicTBuA anekTprudeckoro Toka. Cuia toka. Hanpsbkenue.
36 I =qg/t, U=Alq
DNEKTPUUYECKOE COMPOTUBIICHHE. Y AETBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma jyis1 ydacTka snekrpudeckoit nemu: | = U/R




IlocnegoBaTenpHOE COCIMHCHIE IMPOBOAHUKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [MapaminensHoe COSAMHEHUE TPOBOHUKOB PABHOTO COTIPOTHBIICHUS
U=U,I=I+1; Rzi.

CMenaHHbIe COCTUHEHUS IPOBOTHUKOB
3.10 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenua:

2

3.11 O=I"-R-t
3.12 OmneIT DpcTena. MarHuTHOE T10JIe IPSIMOTO TIPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIIHH
3.13 MarsurHoe 1oJIe MOCTOSIHHOrO MarHuTa. B3anMoneiicTBie MOCTOSHHBIX MAarHUTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Omnsitel Dapazes. SBienue >neKTpoMarHuTHON MHIYKIUU. [IpaBuno Jlenma

Ipakxmuueckue pabomoi

N3mepenne 3JeKTPUUECKOr0 COMPOTHUBIICHUS PE3MCTOPA; MOIIHOCTH 3JCKTPHUECKOTO TOKA;, PabOThI 3JICKTPHUYCCKOTO

TOKA.
3.16

HccnegoBanne 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAKOLICTO B ITPOBOJHUKE (pe3I/ICTOpH, naMnqua), OT HAIIPpS’KCHUSA Ha
KOHIaxX HIPOBOJHHKA; 3aBUCHMOCTU COIIPOTHUBJIICHUA OT UIMHBI IPOBOJAHHKA, IUIOMIAAX €ro IOIICPEYHOTO CCUCHUA U
YACIBHOTO COIIPOTUBJICHUSL.




HpOBepKa ImpaBuJia JJIA SJICKTPUYCCKOTI0 HAIIPAKCHUS IIPU MOCICAOBATCIBHOM COCIUHCHUN NPOBOJAHWUKOB; IIpaByJIia IJIsd
CHJIBI QJICKTPHUYCCKOI'0 TOKA IIpH NapaJlJICIbHOM COCANHCHUHN ITPOBOJHHUKOB (pe?;I/ICTOpI)I u JIaMHO'-IKa)

Dusuneckue sA61eHUs 8 npupoc)e.‘ OJICKTPUYCCKHUC SBJICHHA B aTMOC(i)Cpe, QJICKTPUYCCTBO JXUBBIX OPraHU3MOB, MAarnHuTHOC

317 noJie 3emuty, Jiperi() mOoJIFCOB, POJIb MATHUTHOTO TOJIS JUTSI )KU3HU Ha 3eMile, TIOJISIPHOE CHSIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, pPEOCTaT, CUYETYUK OJIEKTPHUECKOW DSHEPTHuH,
3.18 AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHUOOPHI (IIPUMEPHI), AIIEKTPUUYECKHE IPEeIOXpaHUTENH,
AIIEKTPOMATHHUT, AIEKTPOIBUTATENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJsienb cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceTa. [Imockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucniepcus cBera
3.24 JIunza. Xop nydeii B aun3e. DokycHoe paccTossHue TuH3bL. OnTryeckas cuna guasel: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUuE TPHUOOPHI
Ipakxmuueckue pabomoi
N3mepenue ontuueckoil cuibl coOuparomiei JuH3bI; (OKYCHOTO paccTOsHUS coOuparonieil JMH3bI (10 CBOWCTBY
paBEHCTBA pa3MepoB MpeAMETa U U300paKeHus, KOT1a IPEeIMET PACIIOJIONKEH B ABOUHOM (OKYce), IoKa3aTelis MPEJTOMICHHUS
3.26 | crekia.
HccnenoBanue cBOHCTBAa M300pa)K€HUS, MOJYYEHHOTO C TOMOIIBIO COOMpAIONIEH JUH3bI, U3MEHEHUS (POKYCHOTO
PacCTOSIHUA JIBYX CJIOKEHHBIX JIMH3; 3aBHCUMOCTH YTJa IPEIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHusl Ha TPaHUIle «BO3AyX
— CTEKJIO»
3.7 Qu3zuueckue aenenus 6 npupode: 3atmenns ConHia u JIyHbl, 1IBeTa Tell, ONTHYECKHE SBIEHUS B aTMocdepe (1BeT Heba,
pedpakius, pagyra, MUPax)
3.28 Texuuueckue ycmpoticmea. OYKU, IEPUCKOII, (POTOAMIApaT, ONTHUECKHUE CBETOBO/IBI




KBAHTOBGIE SABJIEHU A

4.1 PannoaktuBHOCTh. Anb(a-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u 6era-pacnama

4.2 OmnpiTel Peszepdopna mo paccesnuto anbha-vactum. [nanerapuas Moens atoma

4.3 CocraB aToMHOTO sigpa. M30TOmBI

4.4 [Tepuon nomypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET

456 DQusuueckue sa6eHUs 8 npupode: €CTECTBEHHBIN PaIMOaKTUBHBINA (OH, KOCMHYECKUE JTyUH, PATMOAKTUBHOE H3ITydCHHE
' MIPUPOTHBIX MUHEPAJIOB, IEHCTBHE paAMOAKTHBHBIX U3TYI€HUI Ha OPTaHN3M YeJIOBEKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOII, MHINBUIYaTbHBIN J03UMETp, Kamepa BuibcoHa, siiepHast SJHepreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Heppimxun U.M., UBanoB A.W.; ®usuka: 7-i kjaacc: 60a30BbIil ypoBeHb: yueOHNK; MockBa,
AxnmonepHoe oomectBo «M3nareancTBo «Ilpocsemenne»,2025r.

Heppimxun U.M., UBanoB A.W.; ®uzuka: 8-ii kiaacc: 60a30BbIil ypoBeHb: yueOHNK; MockBa,
AxnmonepHoe oomectTBo «M3nareancTBo «IlpocBemenne»,2025r.

Heppimxun U.M., I'yrauk E.M., UBanoB A.U. n gpyrue; ®@usnka: 9-ii kinacce: 0a30Bblil ypoOBeHb:
yueOHuK; MockBa, AKkiiuoHepHoe 001ecTBO «U3narenbecTBo «IIpocBemenne»,2025r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Metoauueckue nocodus u pekomenaamuu. — URL: https://edsoo.ru/mr-fizika/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
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