MUHHUCTEPCTBO NPOCBEIIEHUA POCCUACKOU ®EJIEPAIIUN
Munucrepcrso odpazopanuss Camapckoii o0/1acTu
I'ocynapcTBenHoe 0101:KeTHOE 001I€e00pa3oBaTesibHOE Yupe:kaeHue Camapckoii 00J1acTH cpeaHss
o0meo0pa3zoBaTebHas HIKOJIA
noc. Hopocnacckuit MyHHIMNAJBHOTO paitona IlpuBoskckuii
Camapckoii 001acTH

I'BOY COII noc. HoBocnacckuit

Mognucan: BopoHnHa OkcaHa lNeTpoBHa
DN: C=RU, O=I'6OY COLW noc. HoBocnacckun,

B O pO H I/I H a O Kca H CN=BopoHuHa OkcaHa eTpoBHa,

E=n_spas_sch_prv@63edu.ru
OcHoBaHue: {1 9BnsoCb aBTOPOM 3TOr0 JOKYMEHTa

I_I eT p O B H a E":gf’ggggﬁgj;ge12%9206?;%2c5964e97d6

Foxit Reader Bepcus: 9.7.2

PACCMOTPEHO COT'JTIACOBAHO YTBEPXIEHO
Ha 3acenannn MO «EML» W.o.3amecturens Hupexrop '6OY COLII noc.
PykoBogutens MO nupekTopa no YP HoBocnacckuit

Mopozosa T.A. Bononkuna C.B. Boponuna O.I1.
IIporoxosn Nel 29.08.2025 . ITpuka3 Ne85
oT «29» aBrycta 2025T. oT «29» aBrycta 2025T.

TOUKA \!pocm

PABOYASA ITPOT'PAMMA
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»
1JIs o0y4dawmuxces 7-9 Kiaccon
(c HcmoJIb30BaHMEM 00OPYI0BAHUSA LEHTPA €CTECTBEHHO-HAYYHOM M T€XHOJIOTHYeCKOM

HanpasJieHHOCTel neHTpa «Touka pocra»)
Ha 2025-2026 yueOHbIi roa

noc. HoBocnacckuii
2025



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 ¢enepanbHoi paboyeil mporpaMMbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Ouznkay.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTelIbHOW MPOTrpaMMBbI, IPEICTABIECHHBIX B
OI'oC 000, a Takke ¢ yueToM (QeaepanbHO pabouyel TpPOrpaMmbl
BOCIHUTAHUS U KOHIENIMHU PenojaBanus yuyeOHoro npeamera « Duznkay.

Coxepkanue HporpamMMbl 10 (U3NKE HANPABICHO Ha (QOpMHpOBAaHHE
CCTECTBCHHOHAYYHOH IPAMOTHOCTH OOYYAOIIMXCSl M OPraHM3ALHI0 H3yYCHUs
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM oO0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha
yYpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHHs (IO KiaccaM), Mpejaraer IPUMEPHYIO
MOCJIEIOBATENIbHOCTh HM3YYEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJICPKAHUS U ydeTe BO3PACTHBIX 0COOEHHOCTEH 00yUaromuXCsl.

[Iporpamma no ¢uszuke pa3paboTaHa C LENbIO OKa3aHHUS METOJMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISETCS CHCTEMOOOPA3YIOMIMM Uil  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEAMETOB, TMOCKOJIbKY (U3NYECKHe 3aKOHBI JieKaT B OCHOBE
IPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEOoCTaBlIsAeT Hauboliee SICHbIe 00pa3lbl NPUMEHEHHUS HAYYHOIO
METO/1a MMO3HAHUA, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUIN O MUpE.

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 TMpEIOJaracT OBJIaJCHUC
CJIEIYIONIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIMIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTD:

e Hay4HO OOBSCHSATDH SBICHHUS,

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYUYHBIE TOKA3aTEIbCTBA

JUTS1 IOJTYYE€HUST 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 GU3MKH:

e TPUOOpETEeHHE WHTEpeca M CTPEMIJICHHS OOYdYaloIMXCS 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;



dbopMupoBaHUEe HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa HU3yUYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopmupoBaHue NMpeACTaBICHUM O PO (PUBMKHU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HAaYK, TCXHUKHU U TEXHOJIOTUN;

pa3BUTHE TMPEICTABICHUN O BO3MOXHBIX cdepax  Oymymiei
npodeccuoHaIbHON IeATeIbHOCTH, CBA3aHHON ¢ PU3UKOM, TOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

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

OpuoOpeTeHne 3HaHUM O JHUCKPETHOM CTPOCHHMM BEILECTBA, O
MEXaHMYECKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

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

OCBOCHHME METOJOB PEIICHUS MPOCTEHIIMX pacueTHbIX 3a7ady 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 TMpueMOB paboTel ¢  uHpoOpmanued  (HU3MIECKOTO
coliepKaHMsl, BKIIOYash MHGOPMAIMIO O COBPEMEHHBIX JTOCTHIKEHUSIX
bu3MKYM, aHAIU3 U KPUTHUYECKOE OIIEHUBaHKE H(OpMaIuy;
3HaKOMCTBO co cepamMu  NpOPECCHOHAIBHON  AESITEIbHOCTH,
CBS3aHHBIMM C (U3MKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JOCTH)KEHUAX (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 Hemenmio), 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, CIHUCKa OKCICPUMEHTAIBHBIX  3aJIaHHM,
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, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckrue BeauuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULL.

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

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®uznueckue MPUOOPHI U MPoIeaypa NPSIMBIX 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.
[IpoBenenue uccine0Banus Mo MPOBEPKE TUIIOTE3bI: JaJbHOCTH MOJIETA
HIapyKa, MYyIIEHHOTO TOPU30HTAJILHO, TE€M OOJbIle, YeM OOJbIle
BBICOTA ITYCKA.

IlepBoHaYanbHbIEC CBECHUA O CTPOCHHH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaerictBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKABAHHUE.

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

Jemoncmpayuu.

1. HaGmromenrne OpOyHOBCKOTO JIBUIKECHHUS.

2. HaGmronenue nuddysun.

3. HaGmionenue  sBieHuii, OOBACHSIOMMXCA  TPUTSDKCHHEM  WITH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PAIOB (C HCHOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 0 HAOIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TIPUTSKCHHS.

/IBHKeHUe M B3aUMOJeiiCTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHUM. Pacuer nmytu u
BPEMEHHU JIBUKECHUS.

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 BellecTBa.

Cuna kak XapakTepucTHKa B3auMOoJIecTBUS Tell. Cuia ynpyrocTy U 3aKOH
I'yka. I3MepeHue cuibl ¢ MOMOIIBI0 JMHAMOMETpPA. SIBIICHUE TATOTEHUS U CHUJIA
TsokecTd. Cuna TSKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKONbXKEHHS W TPEHHUE NOKOA. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHHME MacC 10 B3aUMOJICHCTBUIO TEI.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIDKEGHMs (IIapuka B
KHUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompenenennie cpeaHeil CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.
3. OnpexneneHune MIOTHOCTH TBEPIOTO TENA.
4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHON CUJIBI.
5. OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBXKEHUS
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 TEJNaMHU, >KUAKOCTAMM M ra3amu. 3akoH [lackains.
[THeBMaTHyUecKre MalIMHBI. 3aBUCHUMOCTb JABICHUS KUAKOCTU OT TITyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHue. [I[puuuHbl cyecTBOBaHUS
BOo3yImHON 000mouku 3emumn. OnbiT Toppuuennu. U3meperne atMocpepHOTro
JaBJIeHUS. 3aBHCHUMOCTh aTMOC(HEpPHOTO NaBIIGHHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

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

Jemoncmpauuu.

1. 3aBHUCUMOCTbH JAaBJIEHUS ra3a oT TeMIEepaTyphl.

2. llepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmmaroruecs cocy/bl.

4. T'mapaBnryeckui mpecc.

5. IlposBnenue aeicTBUs aTMOC(HEPHOTO JIaBJICHUS.
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6. 3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
T€Ja U IUIOTHOCTH KUJIKOCTH.

7. PaBEeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcinoBue IUIaBaHWA TeJ: IUIABAHUE WM TOTPY)KEHUE TEI B
3aBUCHMOCTH OT COOTHOILEHMS IJIOTHOCTEM TeJIa U JKUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHMMOCTM Beca Tella B BOJe OT 00bEma
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.

2. OmnpeneneHue BBITAJKUBAOLICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTb.

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

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIAKOCTH, OT OOBbEMA MOTrpYyKEHHOW B
AKUJKOCTh YAaCTH T€JIA U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIH KOHCTPYUPOBAHUE JIOOKH 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 JIBIXKCHHUH

TeJIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenmoBanue yciaoBUM PaBHOBECHS pblyara.

3. Usmepenwne KIIJ] HaKITOHHOM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPaHECHUS MEXAaHUUYECKOW YHEPTHUH.

8 KIIACC

TenoBbie IBJEHUA.

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

Mopaenn TBEPAOro, MXKUIKOTO M Ta3000pa3HOr0 COCTOSHHH BEIISCTBA.
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. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH OSHEpPIUu:
Teronepeaada u COBEPIICHUE paboTEHI. Bunnr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTE BeliecTBa. 1ermioo0OMeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w
OTBEPJICBAHUE KPUCTALIMYECKHUX BEIIECTB. YJIEIbHAS TEIJIOTA IUIABJICHUS.



[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

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

3aKOH COXpPAaHEHMS U NPEBPALIEHUS SHEPTUH B TETUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

aohownpRE
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HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBineHnil cMaunBaHUs M KaUJUISIPHBIX SBJICHUA.
HaGnroenue TermioBoro paciimpeHust Tell.

N3menenue naBieHus rasa npu M3MEHEHUH 00bEMA U HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna u3mepeHus: TeMIEPaTyphl.

Bubr Teronepenaym.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu COBEpILICHNN PaOOThI BHELIHUMHU CHIIAMH.

10. CpaBHeHME TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIIEPaTypPhl IPH TIJIaBICHUU.
13. Mojiesi1 TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

ok

8.

9.

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 AaBiaeHUs BO3AyXa B OalsIOHE IITPHUIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJIEHUS BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
HaGmionenne m3MeHEHHUs BHYTPEHHEW SHEpPIUM Tella B pe3yjbTaTe
TEIUIoNepe aun U paboThl BHEIIIHUX CHII.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJOJHOM U
ropst4ei BOJBI.

Onpenenenue KOJIUMYECTBA TEIUIOThI, MOJYYEHHOI'O BOJOW TMIpHU
TEIUI00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenienieHue yAenabHON TEIUIOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npouecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yaeabHON TEIIOThI MJIaBJICHHUS JIbJA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauus Ted. JIBa poja saeKTpuyecKux 3apsnoB. B3aumopeiicteue
3apspKeHHBIX  Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSIHUS MEXKY TEIaMH).

Dnektpuueckoe noje. Hanpssk€HHOCTh AnekTpudeckoro nosst. [puHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



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

DIJIEKTPUYECKU TOK. YCJIOBUS CYHIECTBOBAHMUS JIJIEKTPUUECKOIO TOKA.
Nctounuku mocTOsTHHOTO TOKa. J[EHMCTBUSI JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs wnenb. Cuna ToOKa. OJEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHUE MNPOBOJHUKA. YIEIBHOE COMPOTHBICHHE BEIIECTBA. 3aKOH
Oma nns ywactka uenu. llocienoBaTenbHOE W MApAIUICIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGorta u MOIIHOCTH AJNEKTPUYECKOrO ToKa. 3akoH Jlxoyns—JleHia.
DneKTpudecKkue Ienu M MOTPeOUTEeNnu DJJIEKTPUUECKOW HHEPruu B OBITY.
KopoTkoe 3ambikanue.

[ToctosiHHBIE MarHuThl. B3aUMOAEHCTBUME MOCTOSIHHBIX MAarHUTOB.
MaruautHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HAuYeHWE ISl KU3HU Ha
3emue. OnbIT OpcTena. MarHuTHoe MoJE 3JEKTpUUECcKOro Toka. [IpuMmenenue
AJIEKTPOMArHUTOB B TeXHHUKE. JIeCTBME MArHUTHOTO MOJs HAa MPOBOJHUK C
TOKOM. DIIeKTPOABUTATENb MOCTOSIHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOWM WHAYKUMU. I[IpaBuio
Jlennia. Dnextporereparop. CrocoObl MOMYyYEHHUS DJIEKTPUUECKON SHEPrumu.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DIEeKTpUu3aLus TeNl.

2. JIBa poma 3IEKTPUYECKHUX 3apsioB U B3aHUMOJEHCTBUE 3apSAKEHHBIX

TEN.

3. YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIA.

4. DneKTpocTaThyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3aPSIOB.

6. [IpOBOAHUKH U JUDIICKTPHUKH.

7. MonenupoBaHuEe CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIS.

8. McTOYHHMKHM MOCTOSHHOTO TOKA.

9. JlencTBUsA 3JIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KHUJKOCTH.

11. ['a30BBIN pa3ps.

12. I3MepeHue CUilbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUYECKOTro HAIPSKEHUS BOJIbTMETPOM.

14. PeocTat u Mara3uH COIIPOTUBIICHUMN.

15. BzauMoieicTBrE TOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/I€JICHUS ITOJFOCOB MArHUTA.

17. MoaenupoBaHHE MAarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJI€ TOKA. DIEKTPOMATrHHUT.

20. JlelicTBME MarHMTHOI'O TIOJISI HA MPOBOJIHUK C TOKOM.

21. DAEKTpOABUTATENb TOCTOSIHHOTO TOKA.

22. UccnienoBanue SIBIICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23. OnbiThl Dapajes.

24.3aBUCUMOCTb HampaBJi€HUsS HWHIYKIMOHHOTO TOKa OT YCJIOBUU €ro

BO3HUKHOBCHMUSL.
25. DIIEKTPOT€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimol.



1. OnpITbl TO HAOMIOACHUIO DJIJIEKTPHU3AUUU Tell MUHAYKIUEH U MpHU

COTPUKOCHOBEHUH.

2. HccnenoBanue ACHCTBUS DJICKTPUYECKOTO TOJISI HA TPOBOAHUKUA H
JTUDIICKTPUKH.

3. COopka u nmpoBepka pabOThI AAEKTPUUECKOM IIEMH MTOCTOSTHHOTO TOKa.

4. VI3amepeHue U peryJupoBaHUE CHIIBI TOKA.

5. V3MepeHwue u peryIupoBaHUe HAMPSIKESHUS.

6. HMccrnenoBanne 3aBUCHMOCTH CHIIBI TOKa, HAYIIETO Yepe3 Pe3ucTop, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OIBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHUCUMOCTD AIIEKTPUIECKOTO

CONMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, MJIOMIAJU MONEePEeYyHOro
CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBuiia CIOKEHMSI HANPSHKEHUW MPH TMOCIEI0BATEILHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuna JJjsi CUJIBI TOKa MPU NapajljieIbHOM COEIMHEHUU

PE3UCTOPOB.

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

11. OnpeniesieHue MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIJAEISEMONW Ha
pe3ucrope.

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

13. Onpenenenne KII/] narpeBarensi.

14. MiccnenoBaHME MAarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHne MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHuTOB IIPH  HUX
00BETMHEHUH U pa3JeJICHUN.

16. MccnenoBaHue JEHCTBHA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

17. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJEUCTBUS
KaTyIIKd ¢ TOKOM M MAarHWTa OT CWJIbl TOKa M HAIpPABICHUS TOKA B
KaTyIlKe.

18. I3y4yeHue nelcTBUsI MarHUTHOIO ITOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydyeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenne KIIJI anekTpoaBuraTeIbHONM YyCTAaHOBKH.

21. OnbITEl IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAaHNE U3MEHEHMI 3HAYEHHS W HANpPABICHHUS MHIYKLIHMOHHOTO

TOKa.
9 KJIACC

Mexanuuyeckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWKCHUA. PaBHOMEpHOE MNpSAMOJIMHEHHOE
nBwxkeHue. HepaBHoMepHOoe TmpsMoJIMHEWHOEe JABWKeHHEe. CpemHsas U
MTHOBEHHAsi CKOPOCTh TeJia ITPU HEPABHOMEPHOM JIBHXKEHHH.

Yckopenne. PaBHOycKOpeHHOE TpsSMONIMHEHHOE nBmwkeHue. CBoOOmgHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE nBUX)EHHE 1O OKpYkHOCTU. [lepron u yactora oOpaiieHusl.
JluneliHas u yriioBas CKOpocTH. LIeHTpOCTpEMHUTENBHOE 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
najgeHus. JIprwxkenne maneT BOkpyr CosHna. IlepBas kocMHuuYecKass CKOPOCTb.
HesecomocTts u neperpysku.

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

Nmnynsc Tena. UW3Menenue wumnynbca. HMmnynbe cunbl.  3akoH
COXpAaHEHHUs UMITYyJIbca. PEaKTUBHOE IBUKECHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSHKECTH, YIPYyrocTw,
TpeHus. CBs3b dHepruu u padotel. [loTeHnManpHas 3HEprusi Teja, MOJHITOrO
HaJl TOBEPXHOCThbIO 3eMJiM. [lOTeHIManbHasi HSHEPrUsl CHKATOM MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETUUECKOW SHEPTUU. 3aKOH COXPAHECHUS
MEXaHMUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne MexaHWYeCKOro ABMIKCHMS Tela OTHOCHUTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHME MyTeW M TPACKTOPUN NBUKEHHUS OJJHOIO WM TOTO KE Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

N3Mepenune CKoOpoCTH U YCKOPEHUS MPSIMOTUHEUHOTO JIBUKEHHUS.

HccnenoBanne npu3HaAKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME

orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU

OTHOCHUTEJIbHO KaOuHeTa (pu3nKwu.

7. 3aBHCUMOCTbH YCKOPEHHMS Tejla OT MAcChl Tela U JIEUCTBYIOLIEH Ha HETO
CHJIBL.

8. HaOmronenue paBeHCTBaA CHIT IPU B3aUMOJICUCTBUH TEJI.

9. M3mMmeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiysnbca rnpu B3aUMOAEUCTBUU TEII.

11. [TpeoOpazoBaHus IHEPTUH MTPU B3aUMOJICHCTBUHN TEJI.

12. CoxpaHEHHE UMITyJIbCa IIPU HEYNIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. Habnroienrne peakTUBHOTO JIBHKECHHUS.

15. CoxpaHeHHE MEXaHWYECKOM YHEPTUU IPH CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXaHUYECKOM »HHEPruM MpH JBXKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie pabomot u onvimot.

1. KoHcTtpynpoBaHue TpakTta i pa3roHa M JAJIBHEHIIET0 paBHOMEPHOIO
JBH>KEHUS IIAPUKA VI TEIEKKH.

2. OnpeneneHue cpeaHeld CKOPOCTH CKOJBKCHHUS OpycKa WUIM JBHIKCHHS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OnpexneneHue ycKOpeHHUsl Tela MPU PABHOYCKOPEHHOM JBHXKEHHUU IO
HAKJIOHHOM IIJIOCKOCTH.

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

5. IIpoBepka THUIMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOM CKOPOCTH NYTH OTHOCSTCS KaK pAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.

o0kow



6. WccnenoBanue 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUS.

7. Omnpegnenenne KodppuuueHTa TpeHHs CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenre pabOThl CWIbI TPEHUS MPU PABHOMEPHOM JBHUKEHUU

TeJa M0 TOPU30HTAILHON MTOBEPXHOCTH.
10. Onpenenenue padbOThl CHJIBI YIPYTOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.
11. IBy4eHune 3aKoHa COXpaHEHUS YIHEPTUH.
Mexanuyeckue Kojae0aHusl U BOJIHBI.

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

3aryxatomue kosebanus. BbiHykaeHHbIe  KoneOaHusi.  Pe3onaHnc.
Mexannueckue BOJIHBL. CBOWCTBa MEXaHMYECKHUX BOJIH. [IponmosibHble |
MOTIEpPEeYHbIe 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. HaOmronenue koneOGaHUN TN MOJ JACHCTBHEM CHIIBI TSKECTU U CHUIIBI
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.
Onpenenenue 4YacToThl M TEpHoOJa KoJeOaHWM MaTeMaTH4eCKOro
MasTHHUKA.
Omnpenenenue 4acTOTHI U MEPUOJIa KOJICOaHUHN PYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCHMOCTH Tepuoa KOJIeOAaHWN TOJBEIICHHOTO K
HUTH Tpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepHoJa KOJICOAHUH MPYKHMHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHroja KoiebaHuii rpysa, MOIBEIIEHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb IE€pUojia KoJeOaHUi
IPYKUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenune yckopeHUs: CBOOOTHOTO TaICHHS.

JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJd€. JJEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
aneKTpoMarHuTHeIX BoJH. [llkanma snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomwvt u onvimel.

SESIEARN
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1. WBydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBEHOTO
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
OTpakeHHEe cBeTa. VCMNOJb30BAHME TIOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluuza. Xona nayueir B nuH3e. Ontuueckas cucrtema ¢oToamnmnapara,
MHUKPOCKOIA M Tejneckona. ['1a3 kak onTuyeckas cucrema. bin30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jemoncmpayuu.

1. IIpssMonmHENHOE pacpOCTpaHEHUE CBETA.

2. OtpaxkeHue cBeTa.

3. Tlonmyyenue wu300paKeHUI B TIJIOCKOM, BOTHYTOM U  BBIMTYKIIOM
3epKanax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XO0J Iy4er B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnit ¢ TOMOIIBIO JHH3.

. [punnun peiictBus doToarmapata, MUKPOCKOTA U TEIECKOIA.

10. Monenb riasa.

11. PaznoxxeHue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue 0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIy4ya OT yria
naJCHUs.

N3yuyenue xapakTepucTUK U300pakeHHs MpeIMeTa B IMIIOCKOM 3€pKaje.
HccnenoBanne 3aBUCHMOCTH YIUIa MPEIOMJIEHHS CBETOBOTO Jiyya OT
yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIIOM.

4. Tlomyuyenue n300pakK€HUM C TOMOIIBIO COOMPAFOIIEH JTMH3HI.

5. Onpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeHt JTMH3HI.

6. ONBITHI IO Pa3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl IO BOCOPUSITUIO LIBETA PEAMETOB MPU UX HAOIIOJCHUH YEpe3

I[BETOBBIC (PUIIHTPHI.
KBauToBbI€ sIBJICHHS.

Omnswitel Peszepdopna u miianerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaThIE CIEKTPHL.

PaamoaktuBHOCTE. Anbda, Oeta- U ramMma-uziaydeHusa. CrpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktuBHble npeBpamenus. [lepuona nosypacnana aTOMHBIX SIEP.

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 sHepreruka. J[eMCTBUS paAMOAKTUBHBIX U3JIYYEHHU HA KUBBIC
OpraHu3MBl.

©CoNOOA

2.
3.



Jemoncmpayuu.

CrHeKTpbl U3Ty4€HUS U MOTJIOIIECHHUS.

CrHeKTpbl pa3nUYHbIX Ta30B.

CnekTp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibscona.

PaboTta cuérurika HOHU3UPYIOMIMX U3TYUESHHI.

Peructpauus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnbze padomul u onvimol.

1. HabGmroneHue CIIOMIHBIX U JUHEHYATHIX CIEKTPOB U3ITyUYEHUS.

2. HccnepgoBanue TpeKOB: UBMEPEHUE SHEPTUM YACTULBI IO TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOy JIb NpeaHa3HAuYEH JUISL
cucTeMaTu3allud ¢ O00OOIIeHHs] TMPEeJAMETHOIO COJAEpKAaHMUS U ONbITa
NEeSTENbHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUTSl TIOJTOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY JK3aMEHY MO (pU3MKE s
00y4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeaMeT.

[Ipy u3yuyeHUH AAHHOTO MOJYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX OOecreunBaeTcsl JOCTHXKEHHUE
OPEIMETHBIX W METANpeIMETHbIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
dbopMupyeTcst eCTeCTBEHHOHayuYHas TPaMOTHOCTh: OCBOEHHE HAYUHBIX METOJIOB
UCCJIEIOBAHUS SIBJICHUIN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATD
(¢u3nyeckue SBICHUS, IPUMEHSS MOJYYEHHbIE 3HAHUS, pellaTh 3a7adyd, B TOM
YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNManbHO  JEATENBHOCTHBIM  XapakTep  JaHHOIO  pasjelia
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIIMecs BBIOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpejiaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHMM pacrno3HaBaTh M HAyYHO OOBICHSITH
(pu3nyeckue sIBICHUS B OKPYXKalOIIe MPUPOJE U MOBCEAHEBHOMN KU3HH;

UCMOJIb30BaTh Hay4YHbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TUIIOTE3 U MOJIYYEHHUS TEOPETUUYECKUX BBIBOIOB,;

OOBSICHATH Hay4Hble OCHOBBl HambOIee  BAXKHBIX  JIOCTHXKEHUH
COBPEMEHHBIX TEXHOJIOTM, HalpuMep, M[PAKTHYECKOrO0  HCIIOIb30BAHMS
pa3IuYHBIX HCTOYHMKOB DSHEPIMM Ha OCHOBE 3aKOHA IPEBpALECHUS W
COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.

Kaxnmas w3 TeM JaHHOTO MOIYJA BKIIOYAET HKCIEPUMEHTAIBHOE
uccleoBaHue 00001arolero xapakrepa. Moayinp 3aBepiiaeTcs MpoBeJeHUEM
JUArHOCTUYECKOM ¥ OICHOYHOM pPabOTBHl 3a KypCc OCHOBHOrO OOIIEro
o0Opa3oBaHUsI.

oahwnNE



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

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs

HANpPaBIE€HO Ha JOCTHIKEHHE JTHMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKKM Ha YPOBHE OCHOBHOIO OOILIEro

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

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- NOpOSIBJICHUE WHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

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

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQYMMBIX M JTUYECKUX TMpoOJieM, CBS3aHHBIX C TMPAKTUYECKUM
IPUMEHECHHEM JOCTIKCHUN (DU3UKWY;

- OCO3HAaHME BAXKHOCTU MOPAJbHO-3TUYECKUX MPUHIUIOB B JIESITEILHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHE ICTETUUECKUX KaueCcTB (DU3MUECKON HayKu: €€ TaApMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHUE IIEHHOCTU (U3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HaHWUS  MHUpPa, OCHOBBI  pPa3BUTUS  TEXHOJOTUW,  BaKHEUILEH
COCTaBJISIIOILEH KYJIbTYpHI;

- pa3BUTHE HAyYHOU JIOO03HATEIHLHOCTH, MHTEpPECa K HCCIEI0BATEIIbCKOMN
NESTEIbHOCTH;

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

- OCO3HaHHME IICHHOCTH Oe€30MacHoro oOpaza J>XU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TIpaBUJI 0€30MacHOTO TOBEACHUS Ha
TPaHCIIOPTE, HAa JIOPOTrax, ¢ AJIECKTPUUYECKUM U TEIUIOBBIM 000PY/I0BAaHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKa peduieKcHM, TMPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y IPyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHE€ B PEUICHUM NPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3alMK, TOpojaa, Kpas) TEXHOJIOTHYECKOW U
COITMAILHOM HAIPABIICHHOCTH, TPEOYIOIMMX B TOM YHCIE U (U3HICCKHUX
3HAHMM;

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

- OPHUCHTALUs HA NMPUMCHEHUC (bU3UYCCKUX 3HAHWHN NI PEIICHUS 3a/1ad B
o0JacTi OKpY’KaroIek Cpefibl, IUIAHMPOBAHUS IIOCTYNKOB M OLCHKM HUX
BO3MOJKHBIX MTOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

- OCO3HaHHE I100ATBFHOTO XapaKTepa dKOJIOTHUECKUX MPOOeM U MyTel uX
pelIeHuUs;

8) ajanranuu K M3MEHSIOINUMCS YCJIOBUSM 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 3HAHUAM

APYTHX,

e - TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUYECKYIO
NEATEIbHOCTB;

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

dbopmynupoBaTh HACH, TMOHATUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSX;

e - OcCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

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

e - CTPEMJICHME AaHAJIM3UPOBATh U BBIABIATH B3aUMOCBA3U IPUPOIBL,
oO1iecTBa U DKOHOMHUKH, B TOM YHCJIE€ C HCIOJIb30BaHUEM (PU3MUECKUX
3HAHMMU;

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

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHS TporpamMMbl 1O (PU3UKE HAa YPOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss  OyayT — cOpMHUpOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NIO3HABATEILHBIC
yHUBEpCaJbHble y4yeOHBbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIC
y4ueOHBIE AEWCTBUS, pETYISATUBHBIC YHUBEPCAIbHBIC YUeOHbIE 1EHCTBHS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBIATh WM XapaKTePH30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBTIEHMI);

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

e BBIIBISATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCANIUXCS K (HU3NISCKUM
SIBJIEHUSIM;

e BBISBJIATH MPUYNHHO-CJICACTBCHHBIC CBS3HM IPH M3YYEHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNETYKTUBHBIX W MHAYKTHBHBIX YMO3aKIIFOUEHUN, BBIJIBUTATh THIIOTE3bI
0 B3aMMOCBS35IX (U3NICCKUX BEIIMUUH,

e CaMOCTOSITEIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1a9M (CpaBHEHHE HECKOJIbLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOJIXOAAIICTO ¢ YIETOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTCPHER).

ba3oBbIe ucciienoBaTeIbCKIe AeCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTHL TI0 CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM (U3UYCCKHA DKCIEPUMEHT, HEOOJBIIOe HCCICIOBAHNC
(bU3UUECKOTO SIBJICHUS;

e OICHMBAaTH HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HWH(pOpMAIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHUS WIIH SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX
MPOIIECCOB, a TAKXE BBIABUTATh NPEAMNONOXKEHUs 00 HUX pa3BUTHUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE
1 0TOOpe MH(POPMALIUU UM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMATU3UPOBATh u MHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCcTaBICHNUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAllMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJladyll HECIOKHBIMU
CXeMaMH, luarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

B X0JI¢ OOCYXXJIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00PaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha peEIICHUE 3aJadydl MU
noJi/Iep KaHKue 0J1aroKenaTelIbHOCTH OOIICHUS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh IE€JIM COBMECTHOW  JIEITENbHOCTH, OPraHU30BBIBAThH
JNEUCTBUSL TO €€ JOCTH)KEHHIO: paclpelessTh poJid, OOCYXKIaTh
IPOIIECChl W PE3yIbTaThl COBMECTHOM paboThI, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBHUS C IPYTrUMHU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

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

OpPUEHTHPOBATHCA B PA3JIMYHBIX MOAXOJAX MPUHITUSA PEIICHUI
(MHAMBUAYaAIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTABJATh aJTOPUTM pELICHUs] (PU3MUECKON 3a1auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHPOBAaTh MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

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



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS) Ppe3yJbTaToOB
NeSTENbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa €U U YCIIOBUSAM;

CTaBUTb Ce€0sl Ha MECTO JpYroro 4ejJoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4yHYI TEeMy, IMOHUMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpPH PELICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJACHHUIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

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,
HAOJIFOJICHHE, SKCIICPUMEHT, MOJICIIb, TUIIOTE3a, SAUHUIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOJEHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEPIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TEI C
3aKpeIIEHHON OChIO BpallleHWs, Iepejada JaBJICHUS TBEPIABIMH
TeJaMH, JXKHJIKOCTIMHU M Ta3aMH, aTMOc(epHOe NaBJICHHE, IIJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DOHEPruu) IO OINHUCAHHMI0 UX
XapaKTEPHbIX CBOHMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHUE W3YYCHHBIX (U3NUECKUX SBJICHUA B
OKpY’)KaloleM MHpEe, B TOM 4Hclie (HU3NYECKUE SBIICHHS B IMPHUPOJIE:
IPUMEPHI IBMKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOW M HEKUBOU
IpUpoJie, ACHCTBUE CHUIIBI TPEHHUS B MPHPOAE M TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJE 4YeJOBEKa, MPU STOM IEPEBOJUTHh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DH3NUSCKUX
SIBJICHU;

ONMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tel W (HU3WUYSCKHE SBJICHUSA,
UCIIONB3Yysl (PU3MYECKHME BeNMMYHMHBI (Macca, O0OBEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA YIIPYTOCTH,
cuija TSKECTH, BeC Teja, CWia TPEHHs, JaBieHUe (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAJKHMBAIOIIAS CHJIA, MEXaHHYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT IOJIE3HOTO
NEHCTBHS MEXaHU3MOB, KHHETHYCCKasl M TIOTCHITHAIbHAS DHEPT U ), TIPU
ONMHMCAaHUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIOJB3yEeMbIX
BEJIMYUH, WX OO0O3HAYCHHS W CAWHHUIBI (U3UYECKUX BEIWYHH,



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

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHHS Ccull (BAOJb OJHOM MNpsAMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxumMmena, MPaBUIO PaBHOBECUS pbluara
(Omoka), «30J0TO€ TPaBUIIO» MEXaHWKH, 3aKOH COXpaHCHUS
MEXaHMYECKOW SHEPI'HH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

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

pemiatb pacu€THble 3adaud B 1-2 neWCTBHs, WCIONB3YS 3aKOHBI U
dbopMyIibl, CBA3BIBAIONIME (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAMN3a
yCIOBUS  3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHUE, TOJCTaBISATh
¢u3nueckre BeTUYUHBI B (OPMYJIBI U MPOBOJUTH PAacU€Thl, HAXOAUTh
CIIpPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI pEIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH TOJYYEHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh NpPHU I[OMOIIU
¢u3nUecKuX METOJ0B, B OIMCAHWU MCCIEIOBAaHUS  BBIJICIATh
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath U
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOIUTh OIIMOKHA B X0/
OMbITa, IeJIaTh BEIBOJBI 10 €0 Pe3yJibTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUN WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEPSiEeMbIe
NPENNOoNOKEHUsI,  coOMpaTh  YCTaHOBKY U3  MPEJIOKEHHOTO
000pyAOBaHUs, 3aMUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh TPSIMbIE M3MEPEHHUsI PACCTOSIHUSI, BPEMEHHM, MAacChl Tela,
00BéMa, CHIIBI W TEMIIepaTyphl C HCIIOJIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMHUCHIBATh IMOKAa3aHUS TPHOOPOB C ydETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKON BETMYMHBI
OT APYroil ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU IIyTH
PAaBHOMEPHO JABWXKYILETOCA Tejda OT BPEMEHM JIBM)KEHUSI Tela, CHIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TEI W HE3aBHCHUMOCTH CWJIBl TPEHHUS OT IUIOIIAAU COINPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITAJTKUBAOIIECH CHIIbI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUN PAaBHOBECHS phlyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHWH YYEOHOTO WCCIICIOBAHUS,
coOupaTh  YCTAaHOBKY ¥  BBINOJHATH  WM3MEPEHHS,  CIEAys
OPEeAJIOKEHHOMY [UIaHy, (UKCUPOBATh PpE3yJbTaTbl MOJYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIWYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yabTaTaM MUCCIICI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (DPU3UUECKUX BEJIMYMH (IIOTHOCTH
BEIIECTBA 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
MPOCTBIX MEXaHW3MOB), CJHEIys NPEUIOKEHHOW WHCTPYKLIUU: TIPU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MICKOMOMN BEIIMYNHBL;

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

yKa3bIBaTh MPHUHIIMIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JUHAMOMETP, COOOIIAIOIIMECS COCYbl, OapoMmeTp,
phIYar, NOJABMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUMBI JCHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OmMHCaHUs (B TOM YHCIE:
NOJIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THIPABINYSCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHWS O CBOWCTBaX (UBNYCCKUX SBJICHUH U HEOOXOIMMBIC
¢usndecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpUMEpPhl (HAXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsI (PU3NICCKUX 3HAHUN B MOBCEIHEBHON
KU3HM JJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHMS
HOPM 2KOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBIISATH OTOOpP HCTOYHMKOB wHpopmanuu B HHTEepHETE B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIONINXCSl 3HAHUW W IMYTEM CPaBHEHHS PA3IWYHBIX HCTOYHHKOB
BBIICNISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
NOMYJISIPHYIO JIUTEPATYPY (U3UYECKOTO COAEpXKaHUsS, CIPaBOYHBIC
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerp mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpPAaTKUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (HU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ysbTarax
NPOEKTOB WM Y4YeOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIB30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3UKH,
COIMPOBOKIaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOCKTOB M MCCIEAOBAHHUMA paclpenensiTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJ[a4aMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIIHX.
KOHIly oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAUTUYECKUE U aMOpP(HBIC Tea, HACHIIIICHHBI W HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3JyXa, TEMIIEpPATypa, BHYTPEHHSS SHEPrus,
TEIUIOBOM  JBHUIaTellb, JJEMEHTApPHBIA  JJIEKTPUYECKHM  3apsif,
3JIEKTPUYECKOE TI0JI€, NPOBOAHUKMA W AUIJIEKTPHUKH, MOCTOSHHBIN
3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHUE, KANWUISIPHBIE  SIBJICHMS,
ncrnapeHue, KOHJICHCAIIUS, TIJIABJICHUE, KPUCTAIN3ALUS
(oTBepAeBaHUE), KHUIEHWE, Termonepenaya (TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, U3TyUCHHE), AICKTpU3aIUs TeJl, B3aUMOACHCTBUE 3apsiOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA IPOBOJAHUK
C TOKOM, DJIGKTPOMAarHUTHAasT WHAYKIMS) 1O ONHCAHUIO HX
XapakTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KarolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUSI B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUIbl B mpupoje, uzinydeHue CoiHila, 3aMep3aHHE BOJIOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHEs, CHera,
JJIEKTPUYECKUE SIBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHM3MOB, MAarHUTHOE Tiojie 3eMiid, Jpeid TMoJCcoB, POJb
MarHMTHOTO TOJISI JJIsl )KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NEepPEeBOAUThL  NPAKTUUECKYI  3aJady B  y4eOHYI0,  BBIJICIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
WCTIONB3Ysl  (U3MYECKHE BENMYMHBL  (TeMImeparypa, BHYTPCHHSIS
SHEprus, KOJWYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJbHas TeIuioTa MmapooO0pa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOI(PPUIMEHT MOJIE3HOTO
NEUCTBHS TEIUIOBOM MAIWHBI, OTHOCHUTEJbHAsI BIIAXKHOCTH BO31yXa,
ANEKTPUYECKUI 3apsii, Cujla TOKa, OJJIEKTPUYECKOE HAaIpsSKEHUeE,
CONPOTUBIICHUE MPOBOAHUKA, YJEIbHOE COMNPOTUBICHHE BEIIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUYECKOTO TOKA), TIPU OMMCAHUH MTPABUIHLHO
TPAKTOBAaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYNH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIWMYMHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BEILIECTBA, NPHUHIUII  CYNEpPHO3ULIMU  Toyier  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH Owma miis
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €T0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyallUd  MPaKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUIMHHOCIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKUX II1aroB C OTIOPOi Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3UUECKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyItbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYHMHBI: HA OCHOBE aHAINA3a
YCJIOBHS 3aJ]a4Ml 3alIMChIBATh KPATKOE YCIIOBHE, BBISBIISATH HEJIOCTATOK
J@HHBIX U1 PCIICHMs 3aJavd, BBIOMpAaTh 3aKOHBl M (HOPMYIIEL,
HEoOXOoauMbIE JJIsi €€ pelleHUsl, TPOBOJUTh PacU€Thl U CPABHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

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

NPOBOAUTL OMBITHl TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
¢u3ndecKkux CBOWCTB Ten (KamWUISApHBIC SIBJICHHS, 3aBHCHUMOCTD
JIaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU Mpolecca
OCTBIBAaHHUS M HArpeBaHMs NpU M3JIYyYEHUU OT LBETa H3Iydarollen
(moryomaonie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbBI  OT
TEMIIEPATyphl JKUJIKOCTU W IJIOLAU €€ MOBEPXHOCTH, DJIEKTpU3AIUSL
TE1 W B3aUMOJICMCTBHE JIIEKTPUUYECKHX 3apsoB, B3aHUMOJICHCTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alllsl MarHUTHBIX ITOJICH IMOCTOSTHHBIX
MarHuTOB, JEWCTBUS MArHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBHUraTessi OCTOSHHOTO
TOKa): (OPMYIHpPOBATH MPOBEpPSIEMbIE MPEAMNOIOXKEHU, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMsI, ONMKUCHIBATH XOJ OTbITa
1 (GOPMYITHPOBATH BEIBOJIBI;

BBIMIOJIHATE ~ TPSIMBIC  HM3MEPEHHSI TEMIIEpaTypbl, OTHOCHTEIIbHOMN
BJIQKHOCTH BO3/yXa, CWJIbl TOKA, HAMpPsHKEHHUS C HCIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB M TATYUKOB (DM3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

POBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (hU3UUECKON BETMUHHBI
OT JpYrol ¢ HCMONB30BAHUEM TMPSMBIX M3MEPEHHUH (3aBUCUMOCTh
CONPOTHUBJICHHS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAH IMONEPEUHOTO
CEUYECHMs] U YJEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHHUS Ha MPOBOJIHUKE,
UCCJIEIOBAaHME IIOCJIEIOBATEILHOTO W TapaJJIEIbHOTO COETUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIEys] IPEIJIO)KEHHOMY TUIaHy, (PUMKCHUPOBAThH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE TaOIUIl W TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yIbTaTaM MCCIICIOBAHMUS;

IPOBOAUTH KOCBEHHBbIC M3MEpEeHHUs (DU3UYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHHWE IMPOBOJHUKA, paboTa u
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): TUNIAHUPOBATh U3MEpPEHUs, cOONpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEII0KEHHON MHCTPYKIIUH,
Y BBIUMCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHoCTH Tmpu  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, CUETUUK IICKTPUUECKOU DHEPTHH, IIICKTPOOCBETHTEIHHbBIE
puOOoPHI, HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TMPEJOXPAHUTENH, IIEKTPOMArHUT, SJEKTPOJIBUTATETh
MIOCTOSIHHOTO TOKa), HWCIONb3ys 3HAHUS O CBOMCTBaX (pu3MyecKux
SIBJICHUU U HE0OXO0uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

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

NPUBOJIUTH TMpPUMEpPhl (HaXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPAKTUYECKOTO HMCIIOIb30BaHUS (DU3UICCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU 171 oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh MOWUCK HWH(OpManuu (U3UIECKOTO COJICPKAHUS B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH M MyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX WCTOYHHUKOB BBIACIATH HWH(OpPMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHCHUW  Y4YEOHBIX 3aJaHUNl  HAYYHO-
NOMYJISAPHYIO JIUTEPATYPY (HHU3UYECKOTO COJCPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBCHHBIC NMUCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHUS,
0000mmass uHGOPMAIMIO W3 HECKOJBKUX HWCTOYHUKOB (PU3UUIECKOTO
colepKaHWs, B TOM 4YHCIE NYOJMYHO TPEACTABIATh PE3YIbTAThl
NPOSKTHOW WM  HMCCIIEIOBATEILCKON  JCATEIBHOCTH, TIPH 3TOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM MOHSITHMHBIA ammapar Kypca
($u3HKHU, COMPOBOXKIATH BBICTYIIJICHUE MTPE3ECHTAIUEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 3a BHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITEBHOCTD TPYIIIBL, BBICTPANBATh KOMMYHUKAaTUBHOE
B3aMMO/JICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHUs B 9 Kiiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJB30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MAaTepUajbHas TOUKa,
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,
3JICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, O6era- W ramMMma-u3Iy4eHHUsS, W30TOIMBI, sAepHas
DHEPIeTUKA;

pas3nuyath sBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWXCHHE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWIKEHHUE, KoJieOaTeIbHOE
JBUKEHUE (3aTyXarollre W BBIHYXKJEHHBIE KoJeOaHus), pe30HaHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, Pa3JIoKEHUE OEJoro CBeTa B CIEKTP U



CJIIOKE€HHME CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIEKTpa H3Iy4CHHUS)
M0 OINHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE U3YUYEHHBIX (U3NUECKUX SBICHUM B
OKpyKarolieM mupe (B ToM uwuciie GU3UYECKHUE SBJICHHUS B MPHUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE T[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWI)KEHHE S>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACCHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETA TeJl, ONTHUYECKUE SBICHUS B MPUPOE, OMOTOTHUUECKOE JICHCTBUE
BUJIUMOTO,  YIbTPapUOIECTOBOIO W PEHTTCHOBCKOTO  M3JIyYCHHI,
€CTEeCTBCHHBIM  paguOaKTUBHBIN  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3Jy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX W3JIYYEHUW HA OpraHuW3M 4YeJIOBEKa), MpPU ITOM
NEepPeBOAUTh  MPAKTUUECKYI0  3aJady B yueOHYI,  BBIJICTATH
CYILIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (DU3UUYECKUX SBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWUYECKHE SIBJICHUA,
UCTIONB3Ysl (pU3NUecKue BETUYWHBI (CPEIIHsISi U MTHOBEHHAsT CKOPOCTH
TeJa P HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHUE, NepeMEeIleHUE, MyTh,
yrjaoBasi CKOPOCTb, CHJIa TPEHUS, CHUJIa YNPYTOCTH, CHJIA TSHKECTH,
YCKOpEeHHe CBOOOAHOrO MaJeHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YECKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKATOM TPYKUHBI, KUHETUYECKAs HHEPrus, IOJHAsg 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 BEJIMYMUH, OOO3HAUEHUS M EIUHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAWTHh (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUs SHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHU CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAYKEHUS U
NPEJIOMJICHHUSI CBETA, 3aKOHbI COXPAHEHUsS 3apsAIOBOIO U MacCOBOIO
yuced TMpU SAJIEPHBIX pEaKlUMsX, IOpH HSTOM JaBaThb CJIOBECHYIO
GbOopMyNnHpOBKY 3aKOHA H  3alUCHIBAaTh €r0  MaTEeMaTUYEeCKOe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE€  CUTyallUd  MNPaKTUKOOPUEHTHPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JOrMY4eCcKUX MIaroB C ONOpPOM Ha 2-3 W3y4YEeHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacy€THbIC 3amadd  (OmMHMparImuecss Ha CHCTeMy u3 2-3
yYpaBHEHU), UCIHOJb3YyS 3aKOHbI W  (OPMYIbI, CBSI3BIBAIOIINE
¢uznueckre BETWYMHBI: HA OCHOBE aHAlW3a YyCIOBUSA 3aJadyd
3alUChIBATh  KPATKOE  YCJIOBHUE, BBISIBISATH HEAOCTAIOUIUE  WIH
M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMbIE
JUIS pelleHusi, MPOBOJAUTH pPAcy€Thl U OIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



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

IPOBOAUTEL OMNBITHI TI0 HAOMIOACHUIO (U3NYECKUX SBJICHUH WA
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOpPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEepruoAa KoieOaHUil Mpy>KMHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSMOJUHEHHOE pacnpoCTpaHEHUE
CBETa, pasJoXeHHe OeJIoro cBera B CIHEKTP, H3YYCHHE CBOWCTB
N300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMETa B
coOuparomieit TuH3e, HaOMI0JeHNE CIUIOIIHBIX U TUHEHYAThIX CIIEKTPOB
U3TYy4YCHHSI): CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3 W30BITOUYHOTO
Habopa 000OpyAOBaHMSA, OMHCHIBATH XOJ ONBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPHU HEOOXOJWMOCTH CEpPUI0 TPSAMBIX H3MEpPEHUH,
OmpesieNisisi CpeAHee 3HAYCHHE W3MEpSIeMOl BeIMuuHbl ((POKyCHOE
paccrosiHue coOuparomieil JUH3bI), OOOCHOBBIBATH BBIOOP crocoba
u3MepeHus (M3MEepUTETHLHOTO MpUdopa);

NPOBOJIUTh HCCIIEOBAHNE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH 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 yIJa MpeIoMIIeHUs OT yria
najieHus): TUTAaHUPOBATh HCCIEAOBAHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUpPOBATh pe3yJabTaThl MOJYYEHHONW 3aBUCHMOCTH
(du3nuecKknx BEITWYUH B BUJE TaOIUIl U TpadUKOB, J€IaTh BBHIBOABI IO
pe3ysbTaTaM MCCIIEIOBAHUS;

POBOAUTH KOCBEHHBbIC H3MEpPEHUs (PU3MUYECKUX BEIUYUH (CpEemaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPUIIUCHT
TPEHHsI CKOJBKEHHs, MEXaHn4eckasi paboTra U MOIIHOCTb, YacTOTa U
nepuoj; KoJjeOaHWil MaTeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa CcOOMparolell JIMH3bI, pPaguOaKTUBHBIN (POH):
TUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEPEHHUS, CleAysd MNPEeUIOKEHHOW  HMHCTPYKIIUH,
BBIUMCTISITh 3HAYCHHE BEIMYMHBI M aHAIU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHN;

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

pa3nu4aTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHualibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBINH MCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OmMUCaHUs (B TOM YHCIE:
CIUZOMETpP, JATYUKHU TIOJOXKEHUS, PACCTOSIHUS M YCKOPEHHUS, PaKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTHYECKHUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETpP, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O



CBOMCTBaxX (U3MUECKUX SBICHUHA M HeoOXoaumble (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M  CXEMAaTHYHBIE PUCYHKH  HW3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILECCOB TPU PEUICHHH Y4eOHO-MPAKTUISCKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUS M300paKeHUN B IIOCKOM
3epKalie U coOuparolel JMH3E;

OPUBOAWTH TNPUMEpPHl  (HaxoauTh WHGOPMALKMIO O MpHUMepax)
NPaKTUYECKOTO HCIIOJIb30BaHUs (U3NYECKUX 3HAHWH B MOBCEIHEBHOUN
KU3HU NI oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHHUS 30POBbS M COOIOACHHUS
HOPM 3KOJIOTHYECKOTO NOBEICHHS B OKPY KaIOILEH CpeJie;
OCYILIECTBIATh TMOWCK HH(MOpManuu (U3HYECKOTO COACPKAHUA B
WnTtepHere, caMocTOATENbHO (QOPMYNIHpYs TOMCKOBBIA  3arpoc,
HaXOIWTh  TYTH  ONpPENENCHUS  JOCTOBEPHOCTH  TONYYCHHOUH
UHPOpPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUH W JOTOJTHHUTEIHHBIX
MCTOYHHKOB;

UCTIOJh30BaTh MPH  BBHIMOJIHCHWH YYeOHBIX 3aJaHWil  HAYYHO-
HNOMYJISIPHYIO JIUTEPATYPY (U3MUECKOTO COJIEpKaHMs, CIPABOUYHbBIC
MaTepuaibl, pecypchl cetd  WHTepHeT, BIaAeTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHuss WHPOPMAIMU W3 OJHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
MHPOpPMAIMN U3 HECKOJIBKUX MCTOYHMKOB (PU3UUECKOIO COJEpKaHUS,
yOJIMYHO HpEeCTABIATD pe3ybTaThl POEKTHOU 170071
UCCIIEZIOBATEIBCKON NEATENbHOCTH, IPU 3TOM IPAaMOTHO MCHOJIb30BaTh
U3yYEHHBI TOHATUMHBIA anmapar H3ydyaeMoro paszaena (U3NKU U
COIIPOBOXk/IaTh BBICTYIUICHUE IpPE3EHTAlUEH C y4ETOM OcoOeHHOCTEeH
ayJUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
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 IO3HAHMH OKPY/KAIOLIEr0 MUpa
bu6moteka [IOK
11 O} -
H3MEKa - Hayka o npHpose 2 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 O}
HISHHCCIHE BEIHIHAL 2 1 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN 5 1 bubnuoreka [JOK
' METO/I TIO3HAHMS https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHbIe CBEICeHUS 0 CTPOEHUM BelllecTBA
bu6mmoreka [IOK
2.1 C
TPOCHHE BEieetha 1 https://m.edso0.ru/7f416194
JBmxkenue u
2.2 B3auUMOJENCTBUE YaCcTU 2 1 bubmmorexa IIOK
' A t https://m.edso0.ru/7f416194
BeIlleCTBA
53 ArperaTHble COCTOSHUS 5 bubnunoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:keHHe M B3aUMOIeliCTBHE 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

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

Hasnenue. [lepenaua

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeTaMHU, KUAKOCTAMHU U https://m.edsoo.ru/7f416194
rasamu
bu6moreka [IOK
4.2 Jlasiere xuKocTH 5 https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 A
TMOCpepHOE AaBeHHe 6 https://m.edsoo.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3za
4.4 Ha MOTPpyKEHHOE B HUX 7 bubmorera [JOK
' Py https://m.edso0.ru/7f416194
TEIO0
Hroro mmo pasneny 21

Pazgea S. Pabora u MOIIHOCTB. JHeprus

bubnunoreka [JOK
> Paboma womocty > 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 ITPOIT'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 3aPSJIbI.
2.1 3apsoKeHHBIE TENIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeIiCTBIE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 2 7 :
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M e
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mmo pasneny 37
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 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. Mexanuueckue iBJIeHUS
MexaHnndeckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmmorexa TTOK
) a https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzanmonetictBue Te
MMONCHCTBHIE T 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUs X BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJIHBI. bubnuorexa [JOK
2.2 8 1 3 )
3ByK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
DNEeKTpOMarHuTHOE Bu6 OK
31 Hole 1 6 5 nomoreka 1]

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

Hroro mo paznmeny 6
Pasjnen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuorexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
49 JIuH3BI 1 OITHYECKHE 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
Pasznen 5. KBanToBBI€ SIBJICHUS
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bubamorexa [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 |
/ICPHBIC peaKitH / 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acos

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
oOpa3oBartejibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
pupopl. Gusndeckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIE,
ANEKTPUYECKHE,
MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS

duszndyeckue BEIMYNHEI 1
X U3MEPECHUEC

Ypok-uccienoBanue
"U3mepeHue TemmnepaTypbl
MIPH MIOMOIIHU KHUJIKOCTHOTO
TEpPMOMETpa U JaTyuKa
Temneparypsl"”

Kak ¢uzuka u gpyrue
€CTECTBEHHBIE HAYKU
U3Y4aroT IPUPOLY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

EcrecTBeHHOHAay4HBIN
METO/1 IO3HAHUSI.
Onwucanue GU3NIECKUX
SIBJICHUH C IIOMOIIIBIO
Mozenen

Ypok-uccienoBaHue
"[IpoBepka runoTEe3bl:
JAIBbHOCTH I10JIETA LIapUKa,
MYLIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIlIE, UeM OOJIbIIIE
BBICOTA MMycKa"

CrpoeHue BelecTna.
OnbITEI, JOKA3bIBAIOIITE
JUCKPETHOE CTPOCHUE
BellleCTBa

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0a

HBI/I}KCHI/IG qaCTun
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue
«OnpITEI 10 HAOTIOAEHUIO
TEIUIOBOTO PaCIIHPECHUS
ra3oBy

10

ArperaTHHe COCTOSAHUA
BCIICCTBA

11

BzauMocBsa3b MCIKAY
CBOMCTBaMH BEIIIECTB B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378



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

Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUI

BOJIBI
MexaHn4decKoe JIBIKCHHE.

12 PaBHOMepHOE U bubmorexa HOK

p https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE

13 Ckopocts. Eqununbt bubnuotexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu u BpemeHun bubnuoreka [JOK
TIBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuusi. 3akoH HHEPITUU.

15 BzaumopeiicTBre TE Kak bubnuorexa [JOK
MpUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBIDKCHHS TEll
[ImoTHOCTH BeliecTBa.

16 Pacuer maccel M 00beMa bubmorexa HOK

https://m.edsoo.ru/ffO0a0fee
TeJla IO €ro IJIOTHOCTH
JlaGopaTopHas pabota

17 «OmnpezgeneHue MIOTHOCTH
TBEPIIOTO TEIa»

18 Pemenne 3agay mo teme bu6mmoreka [JOK
"[TnoTHOCTE BeliecTBa" https://m.edsoo.ru/ff0al23c

19 | Cuna xak XapakTepucTHKa



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

B3aumozencTaus Ten. Cuia
ynpyrocTu. 3akoH ['yka

JIaboparopHas paboTa
«M3ydeHne 3aBUCUMOCTH

20 | pacTspkeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHON
CHUITBD»

1 Asnenue tarorenus. Cumna
TSDKECTH
CBsi3p MEXy CHIION

29 TSKECTH U MacCoM Tena. bu6moreka [IOK
Bec Tena. Pentenue 3amau https://m.edsoo.ru/ff0al778
o teme "Cuna TspkecT"

Cuna TskecTr Ha
23 | mnnaHeTax. CDHSHqii}II/IFCI/I ’ Bubamorexa [JOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH IJIAHET

24 N3mepenue cui. bubnuoreka [JOK
Hunamometp https://m.edsoo.ru/ff0al8cc

25 Bec tena. HeBecomocTh bubmorexa [TOK

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHIL,

26 HaMpaBJIEHHBIX MO0 OJTHOM bubnunoreka [JOK
MPSMOH. https://m.edsoo.ru/ff0ala70
PaBHoelicTByOIIAsA CUIT

97 Pemrenne 3agau no reme

"PaBHogeiicTByrOmas cuin"



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

28

TpeHune CKONbXKEHUS U
TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JIaboparopHas paboTa
«M3yueHune 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
OT CUJIBI AABJICHUS U
Xapakrepa
COTPUKACAIOLIUXCSA
ITOBEPXHOCTEN»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agau Ha
omnpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI

31

Pemrenue 3aga4d mo reMam:
«Bec Tenay, «I'paduyeckoe
M300pakKeHUE CHIDY,
«Cunpry,
«PaBHOACHCTBYIOIIAS CHID»

bu6moreka [IOK
https://m.edsoo.ru/ff0alde0

32

KounTponsnas pabora no
TeMaM: «MexaHnueckoe
nBUKeHHe», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'paduueckoe
H300paxKeHue CU,
«Cunb»

33

JNasnenue. CriocoObl
YMEHBIIICHUS U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

YBCJIMYCHHUA OAaBJICHUA

JlaBiienue rasza.
3aBUCHUMOCTE JABICHUS

bu6mmoreka [{OK

34
rasa or ooréma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBneHus
35 TBEPJBIMU TEJIAMH, bubnuoreka [JOK
JKUJIKOCTSIMHU M Ta3aMH. https://m.edsoo.ru/ff0a25b0
3axon ITackans
JlaBiaeHue B )KUJIKOCTH U
36 | rase, BEI3BaHHOE bubmorera [JOK
. https://m.edsoo.ru/ff0a2718
JIEUCTBUEM CHIIBI TSHKECTH
Pemrenue 3amay mo reme
37 «/laBneHue B )KUIKOCTH H bubmorera [JOK
A https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackaims»y
bu6moreka [IOK
38 Coo0
OODIIAIOIIHECA COCY IR https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [lopuineBoit
JKHUJIKOCTHBIA HACOC
Atmocdepa 3emin.
[IpuuuHEI cylecTBOBaHUS
. bubmuoreka [JOK
41 BO3IYIITHOM 000J0YKH

3eMiIu. 3aBUCUMOCTD
aTMOc(epHOTO TaBICHHU

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

OT BBICOTHI Hal YPOBHEM

MOps
42 Bec Bo3znyxa. bubnuorexa [JOK
AtMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenue armocdepHoro
43 naBiieHus. OTbIT bubmorexa LOK
’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCTD
44 aTMOc(hepHOTO TaBJICHUS bubnuorexa [JOK
OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpS
Bapomerp-anepons.
45 ATi/IOC(bep Hoep aBJICHUE Ha bubmorexa [OK
P A https://m.edsoo.ru/ff0a2fc4
pPa3IMYHBIX BBICOTAX
46 Pemrenue 3amay mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE KUAKOCTH U T'a3za
47 Ha I0T €HHOE B HUX bubmmorexa IOK
124 https://m.edsoo.ru/ff0a3276
Teno. ApxuMeaoBa CuiIa
JlaGopaTopHas pabota
«Ompenenenue
48 BLIT:JHfI/IBan el CUJIBI bubmnorexa [IOK
N Ifl ’ https://m.edsoo.ru/ff0a33fc
JecTBYyIOLIEH Ha TeJo,
MOTPYKEHHOE B KUIKOCTH)
49 JIaGopatopHas paboTa 1o bubnuorexa [IOK

TeMe «HccaenoBanue

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

3aBUCUMOCTH BECa Teja B
BOJIE OT 00BEMa
MOTPYKEHHOU B KUJKOCTh
YacTH TeJa»

50

IlnaBanue Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
OTpeieNIeHue €€
rpy30n0AbEMHOCTH"

52

Pemrenue 3aga4 mo reMam:
«IInaBanue cynos.
BosznyxomiaBanue»,
«/laBeHue TBepaBIX TEN,
JKUIKOCTEH U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunyeckas pabota

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoiHocTs. Enuauiel
MOII[HOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"Pacyét MOIIHOCTH,
pa3BUBAEMOU IIPU MOABEME
10 JiecTHHIE"

56

HpOCTHe MCXaHU3MBI.



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

Prruar. PaBHOBecue cuit Ha
ppryare

57

KonTposabHas padora no
TeMe «JlaBieHue TBEPAbIX
TeJN, KUIKOCTEH U Ta30By /
Bcepoccuiickas
IpoBepoyHas paboTa

58

PesepBHblit ypok. Pabota ¢
TEKCTaMH T10 TeMe
«/laBnenue TBEPABIX TEN,
XKHUJIKOCTEH U Ta30B» /
Bcepoccutickas
poBepoyHas pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHHKE, OBITY
npupoe. JlabopatopHas
pabora «VccnenoBanue
YCIIOBHI PAaBHOBECHSI
pbIyaray

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3aaa4 110 TEMC
«YcnoBus PpaBHOBECHA
pbIdyara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumuenT nosesnoro
JEeUCTBUS MEXaHU3Ma.
JIaGoparopHas paboTa
«H3mepenne KII1J]
HAKJIOHHOH TJIOCKOCTH»

0.5



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemtenue 3aga4d mo reme
"Pabora, momuocts, KIT/I"

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

63

Mexanundeckast SHEpTHUsl.
Kunernueckas n
IIOTEHIMAJIbHAS YHEPT U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEeHUs
MEXaHU4ECKON IHEPrUun

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-DKCIIEPUMEHT 110
TeMe "DKCIepUMEHTaIbHOE
OIpe/IeTICHUE U3MEHEHUS
KMHETUYECKON 1
ITOTEHINAJIBbHON SHEPrUn
IIPY CKaTBIBAHUU TEJIA 10
HAKJIOHHOH IUIOCKOCTH"

66

KonTtponpHas padota no
Teme «PaboTa 1 MOIITHOCTE.
DHeprus»

67

PesepBubIit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHn4eckoe
nBmxenue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHriit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
Mo1HOCTB. DHEprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KalnmuJIISIPHOCTD.

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsl
n
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO- L bubnuoreka [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TIOITBEPKICHUS
9 Macca u pazmep aTOMOB H 1
MOJIEKYI
Monaenu TBEpIOTO,
bu6moreka [IOK
3 KHUJIKOTO U Ta3000pa3HOTO 1
. https://m.edsoo.ru/ff0a540e
COCTOSIHUII BelllecTBa
OObscHEeHUE CBOICTB
TBEPAOTO, )KUAKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannnueckue u 1 bubnunoreka [JOK
amMopgHbIE Tena https://m.edsoo.ru/ff0a5800
5 CMmaunBaHue u ! bu6mmoreka [JOK

https://m.edsoo.ru/ff0a5530



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

IToBepxHOCTHOE
HaTAXKCHHUC

TennoBoe pacmmpeHnue u

bu6mmoreka [{OK

;
cKaTue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

3 TEeMIIEPaTypPhI CO
CKOPOCTBHIO TEIIIOBOTO
JIBVKCHUS YaCTHI]

BryTpennss sHeprus.
9 CHZZI(:))6H I/ISMCHSHI/ISI bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH dHEPrUuu
bu6moreka [IOK
10 B erionepeaa
HARL TETonEpelatn https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHus
"IIpakTrueckoe

1 HCIIOJIb30BaHNE TEILIOBBIX bubnuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
sHeprocoepekeHus"

12 KoanuecTBo TEMIOTHI. bubmuoreka [JOK
Y aenpHas TeI0€MKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHUE TEIIJIOBOTO

bubnuoreka [JOK
13 Oamanca. TermmooOMeH u
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
14 JIaGoparopHas paboTa bubnuorexa [IOK

"HccmeqoBaHue SIBICHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TETI000MEHa pu
CMELIMBAHUM XOJIOJHOU U
ropsiueit Bop1"

Pacuer xomuuecTBa
TEIJIOTHI, HE0OXO0JUMOTO

15 JUISl HATPEBAHUS TeJla U
BBIJICIIIEMOTO MM TIPU
OXJIAXKICHUH
Jlaboparopnas padborta
16 "On Ie) GHZHI/Ie . eIBLHOM bubmorera [IOK
pedt A " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprus TOILINBA.
17 VnenpHas TemoTa brbmorexa [OK
8 https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBnenue u
OTBEP/ICBaHHUE
18 KPUCTAIIMYECKUX TEN bubmorera [IOK
P ’ https://m.edsoo.ru/ff0a71d2
VenbHasg TEIUIOTa
IJIABJICHUS
JlaboparopHnas padbota
19 "On Ie) eJ‘IIe)HI/Ie . eJIbHOM bubmotera [JOK
ped e " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIbAa
20 [TapooOpazoBanue u bubnunoreka [JOK
koHzeHcauud. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y genpnas bu6mmoreka [JOK

TCIIJIOTA napoo6pa30BaHI/I;1

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Y KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbI
KHUIIEHUSI OT aTMOC(EPHOTO
TIaBIICHUS

22

BiaxxHocTh BO3TYyXA.
JlabopaTtopHnast pabota
"Onpenenenue
OTHOCUTEIHOW BIAXKHOCTH
BO3IyXxa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agad Ha
OTIpEEIEHUE BIIAKHOCTH
BO3/yXa

24

[TpuHtHIBl pabOTHI
TEIUJIOBBIX BUTATEINEH.
[TapoBas TypOuHa.
JBurarenb BHYTPEHHETO
CrOpaHus

25

KIIJI TemoBoro
neuratens. TermoBbie
JIBUTATEIH U 3aIIUTa
OKpYy>Karomei cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpPaHCHUA U
IpEBpaliCHUA DHCPI'UH B
TCIIOBLIX IMpOLEccax

27

[Toaroroska k
KOHTPOJILHON paboTe 1o

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



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

teme "TerIoBbIeE SIBJICHUS.

N3meHeHne arperatHbix
COCTOSIHUI BemlecTBa"

28

KonTposbHas padora no

TeMme "TeruioBbie ABICHMUS.

N3meHeHne arperaTHbIx
COCTOSIHUI BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus tei. [[Ba
poJia SIEKTPUIECKUX
3apsioB

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHAYKIUEN U TpU
CONPUKOCHOBEHUH"

31

BsaumonelictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEKTPUYECKOE TOJIe.
HanpsixkenHocThb
AIIEKTPUYECKOTO TOJISL.
[TpunHnun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocwutenu snexrpuueckux
3apsA70B. DJIEMEHTapHBIN
3apsan. CtpoeHue atoma

34

[IpoBogHUKH 1

bu6mmoreka [JOK



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

JURJIEKTPUKHU. 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
MIPUMEHEHHUE CBOMCTB
AIEKTPUYECKUX 3aps/I0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DNEeKTPUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
HcTounuku
ANEKTPUIECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeNCTBHS IEKTPUYECKOTO
TOKa

bu6moreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleiicTBUE
ANEKTPUYECKOTO TOJISI Ha
MIPOBOJTHUKHU U
JUAIEKTPUKHA"

39

DJIEKTPUYECKUI TOK B
MeTaiax, KUAKOCTAX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKTpruYecKas LeMb U e¢
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabota "M3mepeHnue u
PETYINPOBaHUE CUIIBI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



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

ToKa"

42

DNeKTpuYecKoe
HanpsbkeHue. BonsTmerp.
JIaboparopHas paboTa
"N3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHune
MPOBOJIHUKA. Y IEBHOE
COTIPOTHBIICHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIUHBI,
IJIOUIA/IA MOTIEPEYHOTO
ceyeHus U Marepuaia"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspbkeHust. 3akoH Oma
JUI y4acTKa Lenu

bu6moreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ncTop,
OT COTMPOTHUBJICHUS
pE3UCTOpa U HAMIPSIKEHUS
Ha pe3ucrope”

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa04e



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

47

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHECHUS
HpOBOZIHI/IKOB

48

JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUN
IIPH MOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopos"

bu6moreka [IOK
https://m.edsoo.ru/ff0aaas8

49

JlabopaTtopHnasi pabota
"IIpoBepka npaBuna st
CHUJIBI TOKA TIPU
napajyuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemrenue 3agau Ha
npuMeHeHne 3akoHa Oma
VI Pa3IM4HOTO
COEJIMHEHUS IPOBOIHUKOB

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

o1

Paborta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH 3JIEKTPUUYECKOTO
TOKa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

QHGKTpI/ILIeCKI/Ie OCIu 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



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

noTpeduTenu
JNEKTPUYECKOMN SHEPIUU B
obrTy. KopoTkoe
3aMbIKaHUE

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

55

Ypok-uccienoBanue
"N3yuenue nonen
HOCTOSIHHBIX MAarHuTOB"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHOE ToJe.
MarauTtHOE noJjie 3eMan 1
€ro 3Ha4YeHHUE IS KU3HU
Ha 3emie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

57

ITloaroroBka x
KOHTPOJIBHOU paboTe 1o
Teme "DIEeKTpUIECKUe
3apsbl. 3apsKEHHbIE Tella
U UX B3aUMOJICHCTBHUSI.
[ToctostHHbII
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KounTponsnas pabora mo
TeMe "DIIEKTpUUYECKue
3aps/ibl. 3apsyKEHHBIE Tea
U UX B3aUMOJICHCTBHUSL.
[TocTostHHBIN
ANIEKTpUYECKHUid TOK" /
Bcepocculickas

bubnuoreka [JOK
https://m.edsoo.ru/ff0abea8



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

poBepoyYHas pabora

59

PesepBHblil ypok. Pabora ¢
TEKCTaMH IO TEME
"[TocrosiHHbII
AIIEKTpUYECKHid TOK" /
Bcepoccuiickas
IpoBepoyHas paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT Dpcrena.
MarnuTHO€ nose
ANEKTPUYECKOTO TOKA
MarsuTHO€ noJie KaTylK|
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[Ipumenenne
AIIEKTPOMArHUTOB B
TexHuke. JJaboparopras
pabota "Uzyuenue
JeMCTBUSI MAarHUTHOTO
T0JISI Ha TIPOBOJIHUK C
TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

OneKkTpoBUTaTENb
IIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIeKTpoBUraTeseil B
TEXHUYECKUX YCTPOHUCTBAX
U Ha TPAHCIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBanue u

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



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

n3yudeHue paboThl
3JIeKTpoABUTaTess"

Omnbrter @apages. 3aKoH
63 | DSIEKTPOMAarHUTHOM
naaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop.
CriocoOpl nosryueHust

64 JNEKTPUYECKON SHEPIUU.
DJIEKTPOCTAaHIIMM Ha
BO300OHOBIISIEMBIX

HCTOYHHUKAX DHCPIruu

[ToaroToBka k
65 KOHTPOJIBHOU padoTe 1o
Teme "DIEeKTPUIECKUE U

MAarHUTHBIE SIBJICHUS"

KonTtponsHas padora mo
66 | Teme "DnEKTpUYECKUE U
MAarHuTHBIE SIBJICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

PesepBubIit ypok. Pabora ¢
67 TEKCTaMHU I10 TEME
"TermioBble siBiaeHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

PesepBHriit ypok. Pabora ¢
68 | Texcramu 1Mo Teme

"MarguTtHele sBiaeHUsd"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145



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

9 KUIIACC

N KosmmmuyecTBo yacos DJIeKTPOHHbIE
°
Mara uudposeie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoTsbI
pecypcsl
1 MexaHnueckoe JBHKEHUE. 1
MarepuaiibHast TOUKa
Cucrema oTcuerTa. bu6moreka [IOK
2 OTHOCHUTEITHHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBIKCHHUSI 4
bu6moreka [IOK
PaBHOMepHOE
3 y 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIMHENHOE ABUKEHUE .
HepaBnomepHnoe
4 MPSIMOJIMHEIHOE JBUKEHUE. 1
CpenHsst © MTHOBEHHAsI
CKOPOCTh
[Ipsimonunelinoe bubnuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
NBUKEHHE. Y CKOpEHUE 4
CKOpOoCTh NMPSAMOJMHEHUHOTO
5 PaBHOYCKOPEHHOTO !
nskeHus. ['papuk
CKOPOCTH
7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK



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

"Onpenenenne yCKOpeHus
TeJa IPU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU

https://m.edsoo.ru/ff0adbl
8

MJI0CKOCTH"
CBoOOTHOE TTaJICHHE TEI.

8
OmneiTe [Nanmtest
PaBHOMEpHOE NBUXKEHHE TTO
okpyxHoctu. [lepuon n bubnuoreka [IOK

9 gacToTa 0OpameHusl. https://m.edsoo.ru/ff0ael7
Jluneitnas v yriosas 6
CKOPOCTH

10 LlenTpocTpemMuTenbsHOE
YCKOpEHHe
[TepBriit 3akoH HproTOHA. bubmorexa [OK

11 https://m.edsoo.ru/ff0ae61
Bexkrop cuibr 5
Bropoii 3akon HeroToHa. bubmorexa [IOK

12 . https://m.edsoo.ru/ff0ae72
PaBHoeiicTByIOIIas cuiia N

. bu6moreka [IOK

Tpetuit 3akoH HptoToHa.

13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3anau Ha bubnuoreka [JOK

14 MIPUMEHECHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Herorona c

15 Cuna ynpyroctu. 3akoH bubnunoreka [JOK

I'yka

https://m.edsoo.ru/ffO0aeca



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

N

16

Pemenue 3amay mo reme

«Cuna yrnpyroctu»
JIaboparopHas pabota bubmmoreka [JOK
17 «OrnpeneneHne KeCTKOCTU https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bu6moreka [IOK
18 Cua TpeHust https://m.edsoo.ru/ff0af73
8
bu6moreka [IOK
Pemenue 3amad mo reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGopaTtopHnast pabota
"o bu6moreka [IOK
npeaeieHne
20 https://m.edsoo.ru/ff0af8b
ko3 durmenta TpeHuUs o
CKOJIbKeHUs" B
Pemenue 3agau no reme bubnuorexa [JOK
21 "3akonbl HetoTona. Cuina https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna Tpenust” e
Cura TSKeCTH U 3aKOH
bubmuoreka [JOK
BCEMHUPHOTO TATOTCHHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cB0OOOHOTO 4
nmajacHus -
VYpoxk-koHpepeHuus
23 "JIBUKEHHUE TET BOKPYT

I'paBUTAMOHHOTO LICHTpA



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

(Conneunas cucrema).
lanaktukn"

Permenue 3a1ay mo teme

bu6mmoreka [{OK

"
24 Cuna TKeCTH 1 SaKOH" https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTCHUS
ITepBas kocMuYecKas bub6mmnoreka IIOK
25 ckopocTh. HeBecoMocTh 1 https://m.edsoo.ru/ff0af33
IIEPETPY3KHU C
PaBHOBeCHE MaTepuaibHO
TOYKH. AOCOJIFOTHO TBEPIOE
teno. PaBHoBecue TBEPIOTO BubmaoTexa LIOK
26 . https://m.edsoo.ru/ffOafe3
TeJa C 3aKPeTUIEHHON OChIO 5
BpaieHuss. MOMEHT CHUJIBI. B
LenTp TsxecTn
PaBHOBecue MarepuasibHOI
TOYKH. AOCOJIFOTHO TBEPIOE
97 Teno. PaBHoBecue TBEp,HOFO
TeJa ¢ 3aKpeIUIEHHON OChIO
BparieHuss. MOMEHT CHIIBIL.
LenTp Tsx€CTH
Pemenue 3agau no reme bubmuoreka [JOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsxecTH" 4
[ToaroroBka Kk KOHTPOJIBHOM bu6mmoreka [JOK
29 paboTe 1o Teme https://m.edsoo.ru/ffob040

"MexaHN4eCKO€E IBUKECHUE.

8



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

B3aumoneticrue Tea"

KonTposabHas padora no
TeMe "MexaHndecKkoe

bu6mmoreka [{OK

30 . https://m.edsoo.ru/ffob06e
nBIKeHue. Bzaumoaencraue c
Ten" -
Nmnynsc Tena. Ummynse

bu6morteka [IOK

CHJIBL. 3aKOH COXpaHEHUS

31 https://m.edsoo.ru/ffob07f
UMIYJbCa. YOPYroe u a
HEYyIpyroe B3auMoIeHCTBHE B
Pemenue 3amad mo reme bu6moreka [IOK

32 "3aK0H COXpaHCHHS https://m.edsoo.ru/ff0b096
nMIynbca' c
Ypok-koHpepeHIus

33 "PeakTUBHOE IBIKEHUE B
NPUPOJAE U TEXHUKE"
Mexanuveckast pabora u bubmorexa HOK

34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTh 4

bu6mmoreka [IOK

PaboTa cumbl TSHKECTH, CHITBI

35 https://m.edsoo.ru/ffob0db
YIPYTOCTH U CUJIBI TPEHUS g
JlaGopaTopHas pabota
«Omnpenenenue paboThI CHITBI

36 TpPEeHHS TPU PABHOMEPHOM

JBUKEHUU TEJIa 110
TOPU30HTAIBHOU
ITIOBEPXHOCTH



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

CBs13b SHEprUM U pabOTHI.

37
[ToreHnmanpHas SHEPTUs
Kunernueckas sneprusi. bubnuorexa [JOK

38 Teopema 0 KUHETHYECKOU https://m.edsoo.ru/ff0b0c3
DHEPruu 2

39 3aKOH COXpaHEHUs SHEPTUU
B MCXAaHHKEC
JlabopaTtopHnast pabota bubnuotexa [JOK

40 «M3yueHue 3aKoHa https://m.edsoo.ru/ffob12f
COXpaHEHUs DHEPTUN e

bu6moreka [IOK

KomnebaTennHoe ABHKEHNE U

41 https://m.edsoo.ru/ff0b185
€ro XapakTepUCTUKU g
3aTyxaromue KojieOaHusl. bubnuoreka [JOK

42 BrinyX/1eHHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Pe3zonanc 0

43 MaremaTuyeckuii u
MPYKUHHBIA MasTHUKA
VYpok-uccienoBanue

bu6mmoreka [IOK

«3aBUCUMOCTb NEPHOJIA

44 . https://m.edsoo.ru/ffob197
KoJieOaHUM OT HKECTKOCTU .
MPYKUHBI U MacChl TPy3a» B

45 [IpeBpaienue suepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

46 JIaGoparopHas paboTa bubnuoreka [IOK

((OHpe,[[eJ'ICHI/IC YaCTOTHI U

https://m.edsoo.ru/ffOblae



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

47

neprojia Kojebanui c

MPYKUHHOTO MasiTHUKA»

JIaboparopHas paboTa

«IIpoBepka HE3aBUCUMOCTH bubnuorexa [JOK

nepuoaa KojiebaHuu rpysa,
IIOABCHICHHOI'O K HUTU, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHndecKne BOJIHEL.
CBoMcTBa MEXaHUMYECKHUX
BOJIH. [IpononbHbIE N
MOTIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21f
e

49

VYpok-koHpepeHIus
"MexaHn4ecKHe BOJHEI B
TBEPJIOM TEJE.
CelicMuuecKue BOJHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3ByKa

o1

Ypok-uccrienoBanue
"HabnromeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3BYyKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

53

VYpoxk-koHpepeHuus
"V1pTpa3ByK U HH(pa3BYK B
IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme "3aKOHBI

bu6mmoreka [{OK

o4 https://m.edsoo.ru/ffob25f
COXpaHEeHUsA. MeXaHU4eCKHe 0
KOJIcOaHUS U BOJIHBI" B
KonTposbHas padora no
55 Teme "3aKOHBI COXpaHEHHUS.
Mexanuveckue KoaeOanus u
BOJIHBI"
bu6moreka [IOK
DJIEKTPOMArHuTHOE MOJIE.
56 https://m.edsoo.ru/ff0b2ab
DNEKTPOMArHUTHBIC BOJTHBI .
CaolicTBa
57
AIIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkana
AIIEKTPOMArHUTHBIX BOJIH. Bu6nuoreka ITOK
58 Hcnonb3oBanue https://m.edsoo.ru/ffob2fe
AIIEKTPOMArHUTHBIX BOJIH 6
IUI COTOBOM CBA3U"
VYpok-uccienoBanue
"N3yueHue CBOWUCTB bubnuoreka [JOK
59 ANIEKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIBI0 MOOUITBHOTO c
tenedona"
Pemenue 3agau Ha
60 oTpe/ieNieHUue YaCTOThI U

JJIMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpoOMarHuTHas pupoaa bubmmoreka [IOK
61 cBeta. CKOpOCThH CBETA. https://m.edsoo.ru/ffob31d
BounoBEIe cBOliCcTBa cBETA 0
HcTounuku cBera.
. bu6mmoreka [{OK
[IpssMmonHEHOE
62 https://m.edsoo.ru/ff0b365
pacmipocTpaHeHHE CBETA. g
3armenust ConHua u JIyHsl B
3aKoH OTpaXEHHUS CBETA.
bu6mmoreka [IOK
3epkana. Pemenue 3aga4 Ha
63 https://m.edsoo.ru/ff0b38c
MIPUMECHCHHE 3aKOHA 4
OTPaKCHHUS CBETA B
bu6moreka [IOK
[Ipenomiienne cBera. 3akoH
64 https://m.edsoo.ru/ffOb3ae
MIpPeIOMIIEHHUS CBETa .
[TosiHOE BHYTpEHHEE
OTPAKEHHE CBETA. bubnuoreka [IOK
65 Hcnonp3oBanme MOITHOTO https://m.edsoo.ru/ff0b3c5
BHYTPEHHETO OTPAKCHHUSI B c
ONTUYECKUX CBETOBOIAX
JlaGopaTopHas pabota
"UccneqoBanue
66 3aBUCHMOCTH YTJia
MIPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpaHuLe "Bo3yX-CTeKyo""
67 Ypok-koHpepeH s

"Ncnoip30BaHue MOJHOTO



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

BHYTPEHHETO OTPaKCHMUSI:
CBETOBO/IBI,
OIITUKOBOJIOKOHHAS CBA3b'"

Jlumsel. Onrnyeckast cuia

bu6mmoreka [{OK

68 https://m.edsoo.ru/ff0b3f2
JTUH3BI
c
. bu6moreka [IOK
[TocTpoenue n3odpaxeHuii B
69 https://m.edsoo.ru/ff0b444
JUH3aX
a
JlabopaTtopHnast pabota
"Onpenenenre GOKYCHOTO bubmmorexa TIOK
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7 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJabTATHI 0CBOEHHsI 0CHOBHOI 00pa30!
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

PasiinvdaTth ABJICHUSA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHC

JTaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUH B OKP)
¢duznyeckue SIBICHUS B MPUPOJIE, NMPU 3TOM IEPEBOJUTH MPAKTUYECKYH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YUYCHHBIC CBOMCTBA TET M (PU3UUECKUE SBICHUS, MCIIOJB3
OTNMCAaHUW TPABWIBHO TPAKTOBATh (PHU3WUYECKUA CMBICT HCIOJIb3yEeMBI?
eIMHUIBI (PU3UYCCKUX BEIWYUH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINC JIE
JIPYTUMU BEJIMYUHAMH, CTPOUTD IPapUKH U3yICHHBIX 3aBUCUMOCTEN (HH3]

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKHE SIBICHUS U MPOLECCHI, UCI
3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATH €r0 MaTeN

1.6

OOBSACHATh (PU3UYECKHE SBICHHS, MPOIECCHl U CBOWCTBA TEI, B TOM ¢
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIBIATh  MPUYMHHO-CII
00bsicHeHHE U3 1 — 2 JTOrMYEeCKUX IIaroB ¢ Omopou Ha 1 — 2 U3y4eHHBIX
buznyecKuXx 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3a7a4u B 1 — 2 IeHCTBUS, UCHIOIB3YS 3aKOHBI U (GOpM
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3a/lauM 3allMChIBATh KPATKOE YCI
BEJIMYMHBI B (OpPMYNBI U TPOBOAUTH PACU€Thl, HAXOJUTH CIPABOYHE
pellleHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHON (DU3UUECKOM Be

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU (HS
UCCIICJIOBaHMS BBIACIATH MPOBEpsieMOEe MPENNoyioKeHue (THIoTe3y), |
MOJIyYEHHBIN Pe3yabTaT, HAXOIUTH OMIHOKH B XOJIE OTBITA, ENIaTh BBIBO/I

1.9

MMPpOBOAWUTL OIIBITBI  IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/I‘IeCKI/IX SBICHUH W)
q)OpMy'J'II/IpOBaTL IMPOBEPACMBIC ITPECATIOJIOKCHUA, CO6I/IpaTL YCTaHOBKY U3
3alliuCbIBAaTh X0/ OIIbITa 1 (bOpMy.]'IPIpOBaTB BBIBOIbI

1.10

BBIIIOJIHATE IIPAMBIC U3MCPCHUSA C HUCIHOJB30BAHHWCM AHAJIOTOBBIX U U
IIOKa3aHus HpI/I60pOB C y‘IéTOM 3aJJaHHOH a0COJIFOTHOM TOrpCITHOCTU U3V




1.11

POBOJUTH HMCCIEJOBAHME 3aBUCUMOCTH OJHOHN (PU3MUECKOW BETUYMHb.
OpSAMBIX W3MEPEHMH, y4acTBOBATh B IUIAHMPOBAHWU YYEOHOTO HCCIIE,
BBITIOJIHATh M3MEPEHUs, CIenys MpeUIoKEHHOMY IUIaHy, (UKCUPO
3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BUJC NPEATIOKEHHBIX TAOIUI] U

pe3ysibTaTaM UCCIIEJOBaHM

1.12

IPOBOJAUTH KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIUYMH, CIEAys IIp
BBIIIOJIHEHUH U3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U

BCJIMYHHBI

1.13

coOIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paTOPHBIN

1.14

yKa3bIBaTh MPUHIMUMbBI JIEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICT
JEMCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMNCTB C MOMOIUIBIO

0 CBOMCTBax (PU3NUECKUX SIBJICHUM U HEOOXO0UMbIe (PU3MUECKUE 3aKOHBI

1.15

MIPUBOJIUTH MPUMEPHI (HaXOIUTh UHPOPMAIUIO O MpUMepax) MPaKTUYECK
3HAHMM B TMOBCEAHEBHOW XU3HU ISl oOecredeHusi Oe30MacHOCTH TP
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOJ
OKpY>Kalolleu cpene

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HUHpopMmanuu B cetu HMHTepHer
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM Cpak
BBIJICJIATh UH(OPMAIIUIO, KOTOpAast SBJISETCS IPOTUBOPEUNUBON HIIM MOKET

1.17

UCIOJIb30BaTh MPHU BBINOJHEHWH YYE€OHBIX 3aJaHUi HAyYHOTIOMYJISp:
COJIep’KaHus, CIPaBOYHbIE MaTEepHalbl, pecypchl ceTH MIHTepHeT, Biaaet
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOU CUCTEMBI B JIP

1.18

co37aBaThb COOCTBEHHbIE KpaTKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHUS
uHbopMaluu (U3NYECKOTO COAEPKAHUS, B TOM YHCIE MyOIMYHO |
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX HCCIEAOBAHMM, MPH 3TOM TIpam
NOHSITUIMHBIN anmapar Kypca (pu3uKu, COpoBOKAATh BRICTYIIICHUE MPE3E

1.19

IIpU BBIIIOJIHCHHUHN y‘IC6HbIX IIPOCKTOB H HCCclIeJOBaHUM pacpeacin
COOTBCTCTBHHM C IIOCTABJICHHBIMHM 3aJadaMHu, CICIUTH 3a BBIIIOJHCHHC
OLCHUBATH COOCTBEHHBIH BKJIad B  ACATCIIBHOCTL TI'pYIIIbl, Bb
B3aHMO,Z[eI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIIUX
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1.1

HCIIOJIB30BaThb IIOHATHA




1.2

PasiinviaTth SABJICHUA 110 OIMMMCAHUIO UX XapAaKTCPHBIX CBOIMCTB M Ha OCHO

TaHHOE (PU3MUYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHUE HW3YUYEHHBIX (U3NYECKUX SBICHHH B OKpPY
¢u3udeckue SBICHHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH MPAKTHUECKYK

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (pU3MUYECKHE SIBICHUS, UCIIONb3
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEJ
¢u3nYeCKUX BEIWYUH, HAXOAUTHb (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U-

BEJIMYMHAMHU, CTPOUTH I'paUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BE.

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOILIECCHI, UCIIC

9TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMUCBIBATH €70 MAaTEMA

1.6

OOBSACHATh (PU3MYECKHE IMPOLIECChl M CBOIMCTBA TE€Jl, B TOM YHUCIE U B |
OPHEHTHUPOBAHHOIO XapaKTEPa: BBIABIIATh NPUYUHHO-CIEACTBEHHBIE CBA3Y
JIOTUYECKHX IIaroB ¢ MOMOIIbIO | — 2 N3y4yeHHBIX CBOMCTBA (PU3NUECKUX S

3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3a7aun B 2 — 3 1eHCTBUSA, UCTIOJb3Yys 3aKOHBI U (popM;
BEJIMYMHBI: Ha OCHOBE aHajK3a YCJIOBUS 3a/ladd 3alHChIBATH KPATKOE |
JAHHBIX I PEIICHHs 3a7aud, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXO UV
pacuéThl U CpaBHUBATH MOJYUEHHOE 3HaUCHHE (PU3NUECKON BETMUNHBI C U3]

1.8

pacrno3HaBaTh HPOOJEMbl, KOTOPbIE MOYHO PEHIMTh NP MNOMOIIH (H
OTIMCAHUE HCCIIEJIOBAHMS, BBLACIATH MPOBEPSIEMOE MPEIOI0KEHUE, OIIE
IIPOBEJICHUS HCCIEA0BaHNUsA, ATIaTh BbIBOIbI

1.9

MPOBOAMTD OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUHN UIN (DU3HUECKE
pOBEpsiEeMbIE MPEANOI0KEHHUSI, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
oTbITa U POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATE IIPAMBIC HM3MCPEHUSA C HCIIOJB30BAaHHEM aHAJIOT'OBBIX HpI/I6
BCJIMYMH, CPABHUBATH PC3YJIbTATHL I/I3MepeHI/II71 C y‘léTOM 3aJaHHOM a0CoJIIO"

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHUCHUMOCTHU OHHOﬁ q)HSquCKOﬁ BCINYHHBI
IMPAMBIX HSMepeHHﬁZ IUIAHUPOBATb UCCICAOBAHUC, CO6I/IpaTI> YCTaHOBKY U
MMPEIIOKCHHOMY IUIAHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMC
ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM HCCIICAOBAHU

1.12

MPpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)1/13I/I‘ICCKI/IX BCJIMYHH: IUJIaHU]
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CICAYA Hpe,HHO)I(CHHOﬁ WHCTPYKI WU, U Bl

1.13

CO6J'IIO)18.TI:> IIpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C Ha60paTOpHBIM 1

1.14

XapaKTCpPU30BaTh MMPHUHITUIIBI JEeHCTBUSA N3YUYCHHBIX HpI/I60pOB N TCXHHUYCC
OonurcaHus, HUCIOJb3yd 3HAHUA O CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI
3aKOHOMCPHOCTH




1.15

pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONCTBA U U3MEPUTEIbHBIE MPHO
PUCYHKaM, COCTaBJIATH CXEMBbI JJIEKTPUYECKUX LIENIEH € MOCIEA0BATEIIBHBIN
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHS JIEMEHTOB 3JIEKTPUUECKUX L

1.16

OPUBOJIUTH IPUMEPHI (HAXOJUTh UH(POPMALMIO O MPUMEPAX) MPAKTHUECKC
3HAHUM B IOBCEJHEBHOM >XW3HU JUId oOOecrieyeHHus: Oe30MacHOCTU IIpI
TEXHUYECKUMHU YCTPOMCTBaAMH, COXPAHEHUS 3[J0POBbsl U COOIIOACHUS HOP
OKpYKalollel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOpManK (HU3HUECKOTO CoAepx aHus B ceTu Ur
3HAaHUN W MYTEM CPABHEHHUS JOMOJHHUTEIBHBIX MCTOYHUKOB BBIICIATH U

IPOTUBOPEUNBON U MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIOIMYJISp]
COJICpKaHUs, CIPaBOYHBIE MaTEpHalIbl, peCcypchl cetn VIHTepHeT; BiIaaer
TEKCTa, mpeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYI

1.19

co3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpATKHE YCTHBIE COOOIIEHY
HECKOJIbKUX HCTOYHHUKOB (DPU3MUYECKOTO COJEP)KaHHS, B TOM YHCIIE ITyOJI
MPOEKTHOW WJIM HCCIIEIOBATENbCKOM JESITEIbHOCTH, MPU 3TOM TI'PaMO

MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BHICTYIUICHHUE MTPE3EH

1.20

IIPU BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEeI0BaHUI (DU3NYECKUX MPOILIE
B TpYIE B COOTBETCTBUU C MOCTABIECHHBIMU 3aJayaMH, CJEIUTH 32 Bb
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJAA B JEST
KOMMYHHUKATHUBHOE B3aMOJICICTBHE, TPOSBIISS TOTOBHOCTh pa3peliaTh KOk

9 KIIACC
Kox nmpoBepsiemoro IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3:
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 UCIIOJIb30BATh U3YUEHHBIC MOHATHS
12 pa3iuyaTh SBJICHUS M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHC
' TaHHOE (PU3UUYECKOE SIBJICHUE
pacro3HaBaTh NPOSBICHHE H3YyYEHHBIX (DU3UUECKUX SIBICHUH B OKp
1.3 duznueckue sSBIEHUS B MPUPOJE, MPU ITOM MEPEBOIUTH MPAKTHUUYECKY]
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PU3NUECKUX SIBICHUI
OTIMCHIBATh M3YYEHHBIE CBOMCTBA TN U (DPU3UUYECKUE SBICHUS, HCIIOJb!
14 OTMHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKHII CMBICT HCIOJIB3YeN
' €AUHULIBI (PU3NYECKUX BEITUYHH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE I;
JOPYTUMHU BETUYMHAMHU, CTPOUTH TPaPUKU H3yYCHHBIX 3aBUCUMOCTEH (b




1.5

XapaKTepU30BaTh CBOMCTBA TN, PUINICCKUE SIBICHUS U MPOIIECCHI, HCT
3TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aITUCHIBATH €TO MaTe

1.6

OOBSICHATH (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B
OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUUMHHO-CIIEICTBEHHBIE CB:
3 JOTMYECKUX IIaroB ¢ IOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3HUECK

HJIM 3aKOHOMCPHOCTHU

1.7

pemath pacuy€THbIe 3afaud (OMUparolMecs Ha CHUCTeMy u3 2 — 3 yp
dbopmyIbl, CBS3bIBAIOMINE (PU3NYECKHE BEIWYUHBI: HA OCHOBE aHAJIH:
KpaTKO€ YCJIIOBHUE, BBISBIIATH HEIOCTAIOIINE WJIM M30BITOYHBIC JTaHHBIE,
HEOOXOUMBIE JIJISl PEIICHHS, IPOBOJAUTH PACUETHI U OIEHUBAThH PEATTUCT

(bu3HYECKOI BETMUYUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIUTh IMpU HOMOIIU ¢
OIMCaHWE WCCIIEJOBAHUS, BBIIENATH MPOBEPIEMOE MPENNOIOKEHUE, Ol
MMPOBCACHUA UCCIICAOBAHM, ACIaTh BBIBO/IbI, HHTCPIIPETUPOBATD PE3YIIbTE

1.9

OpOBOAUTE OIBITEI I1O Ha6J'IIOJIeHI/IIO (1)I/I3I/I‘I6CKI/IX SIBICHUN W
CaMOCTOSITENIBHO COOMPATh YCTAaHOBKY U3 U30BITOUHOTO Habopa 060py/
€ro pe3yNbTaThbl, POPMYITHUPOBATH BHIBOIBI

1.10

IPOBOJUTH NMPH HEOOXOAMMOCTH CEPHUIO TIPSIMBIX U3MEPEHUH, OTIPEICIISS
BeNMuuHBl ((hOKyCHOE paccTosHue coOuparomeld JIMH3bI), 000CHOBBIB
(M3mMepuTensHOTO IPUOOPa)

1.11

IMPOBOAUTH UCCIICAOBAHUEC 3aBHCUMOCTCH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C HUCIIOJ
INIAHUPOBATh HMCCICAOBAHUEC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHOB
HOHy‘lGHHOﬁ 3aBUCHMMOCTH (bI/I3I/I‘ICCKI/IX BCJIIMYHNH B BUJC Ta6J'II/H_[I/I
pe3yiabTaTaM HUCCICI0BaHUA

1.12

MMpOBOANTL KOCBCHHBLIC H3MCPCHHA (bHSH‘leCKI/IX BCJIIMYHH: IIJIaHL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHATE HN3MCPCHUSA, CICOY:
BBIUUCIIATE 3HAYCHUC BCIWYHMHBI W AHAJIU3UPOBATH IOJYYCHHBIC PC
IOTPCIIHOCTH HSMepeHI/Iﬁ

1.13

coOroaaTh mpaBuiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHb

1.14

pa3in4aTb OCHOBHBIC NPU3HAKU HU3YUCHHBIX q)HSquCKI/IX MOJIeIeH: M
TBépI[OG TCIIO, TOYCUHBIM UCTOUYHHUK CBCTA4, JIY4, TOHKAs JIMH3a, INIAHCTd
MOJCJIb AaTOMHOT'O Aapa

1.15

XapaKTCPU30BaTb NNPUHIHAIIBI JEeNCTBUSA N3YYCHHBIX HpI/I60pOB 1 TCXHHU
HUX OIIhUCaHUs, HUCIOJIb3YyA 3HAHUSA O CBOMCTBaX (I)I/ISI/ILIGCKI/IX SIBJIICHU]
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHUYCCI
HpI/IGOpOB U TCXHOJIOTHYCCKHUX MPOHCCCOB NpPH PCIICHUU y‘-IC6HO-1'Ip




CXEMBI JJIs1 IOCTPOCHHUSI N300pKEHHI B TNIOCKOM 3€pKajie U COOMPATOII

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWHPOPMALMIO O TpuUMepax) I
¢u3uUeckux 3HAHWA B TOBCEIHEBHOW JXU3HU il oOecrieueHus Oe
npubopaMu M TEXHHUYECKUMH yCTPONCTBAMH, COXPAaHEHHS 30|

9KOJIOTMYECKOI0 IIOBE/ICHUS B OKPYKaIOLEH cpeie

1.18

OCYIIIECTBIISITh TIOMCK WH(MOPMAUU (PU3UIECKOTO COJICPIKAHUS B CE
dopMynupyss TIOMCKOBBIA 3ampoC, HAaxXOIUTh IIyTH OIPEACIICHUS

I/IH(i)OpMaIH/II/I Ha OCHOBC MMCIOIIUXCs 3HAaHUH U JOITIOJIHUTCIBHBIX HCTOY

1.19

UCIIOJIb30BaTh IpPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HayYHO-TIOIYJIS[
COJIepKaHUs, CIIPaBOYHbIE MaTepUabl, peCypchl ceTh MHTEpHeT; Biiae
TEKCTa, MpeodpazoBaHusi HHGOOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B [T

1.20

co37aBaThb COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHO!
HWCTOYHUKOB (DU3UYECKOTO COAEpKaHMs, MyOIMYHO MPEACTaBIAThH
HCCIIEIOBATEIbCKOW JIEITENIbHOCTH, MPU STOM TIPaMOTHO HCIOJIb30
anmapar u3ydyaeMoro pasziena (U3MKH M COINPOBOXJIATh BBICTYILT
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

MpU  BBIMOJHEHUH Y4YEOHBIX TIPOEKTOB M HCCIeNOBaHUN (u3Huec
00513aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJla4aMH, (
JEHCTBUIM M KOPPEKTHPOBATH €r0, aJIEKBATHO OLICHUBATh COOCTBEHHBIM
BBICTpaBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE, MPOSBIISS TOTOBHOCT




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
paszena S eMenTa IIpoBepsiemble 371eMeHTBI COAEPKAHUS
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIIETO MUPA

11 ®usnka — Hayka o npupone. SIBneHus npuponsl. Ousznyeck
TEIJIOBBIE, SJICKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBbHIE

12 Ousnueckue BeTUYUHBL. M3MepeHne (QU3NUECKUX BEITUYH
[TorpemHoCcTh M3Mepennii. MexxayHapoaHas CUCTEMA €IUHUIL
EcTecTBeHHOHAayuHBI METOJl TO3HAHWS: HAOIIONEHUE, TOCT

1.3 BBIJIBIDKEHUE THIOTE3, JKCIIEPUMEHT IO TMPOBEPKE THIOTE3,

1 SIBJICHHS

14 Onucanne QU3NYECKUX SBJICHHUI ¢ MOMONIBIO MOJIENIEH
[IpakTrueckue paboOTHI:
#H##Par###l3Mepenne pacCTOSTHUM.

15 ###Par###13mepenne 00bEMa KUJIKOCTH U TBEPIOTO Tea.
#H##HPar###OnpenesieHne pa3MepoB MajlbIX TeJl.
#H##Par###lI3Mepernne TemnepaTypbl NpH MOMOIIM SKHIKOCTH:
TEeMIIEPaTypbl

INEPBOHAYAJIBHBIE CBEJAEHU O CTPOEHUU BELLIECTBA

21 #H##Par###(CTpoeHue BenecTBa: aToMbl U MOJIEKYJIbI, UX pa3me
JMCKPETHOE CTPOCHHE BEIECTBA

59 #H##Par### ]| Bmkenue yactull BemecTBa. CBsi3b CKOPOCTH JABUKE
Bpoynosckoe nBmwxkenue, nuddysus

2.3 B3aumoselicTBue yacTull BemecTBa: MPUTHKEHNE U OTTAIKUBaHI

2 #H##Par### ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHUE Tas(

2.4 (kpucramnnyeckux) Tel. B3anMocBsA3b MEXIy CBONCTBaMH Bel
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIBI
[TpakTrdeckue pabOTHI:

26 ##HtPar#Ht#O1eHka TuamMeTpa aToMa METOJIOM PSAJIOB (C HCTIONB30
H##HPar###ONbIThI 10 HAOMIOECHUIO TETJIOBOTO PACIIUPEHUS Ia3
HH##HPar###OnbIThl 10 0OHAPY)KEHUIO AEHCTBHSI CUII MOJICKYJISIPH




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanndeckoe ABukeHue. PABHOMEpHOE U HEPABHOMEPHOE JIBU:
3.9 #iHtPar#H#CropocTb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
' BPEMEHHU JIBHKCHUS
33 SIBnenue nHepuuu. 3aKoH UHEpHUK. B3anmonenicTBre Te Kak 11
' JBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tella
34 #i#HtPar#Ht# lnotHocTh BeniecTBa. CBA3b IUIOTHOCTU C KOJIMYE
' 00BéMa BelecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOAECWCTBUS TE
3.6 Cuna ynpyrocty ¥ 3akoH ['yka. i3amMepeHue CrITbl ¢ TOMOTIIBIO I
37 ###Par###SIBnenue TATOTeHMS M cwiia TsokecTH. Cuia TshKecT
' Tena. HeBecoMocTh
3.8 Cuna tpenusi. TpeHne CKOJBKEHUS U TpEeHUE MOKos. TpeHne B 1T
3.9 #iH#Par###CriooxxeHue cril, HalmpaBJICHHBIX IO OJTHOW TIpsiMoid. Pa
[TpakTrueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapw
AIIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpeneneHue cpe
3.10 Opycka WM IIapyuKa MO HAKJIOHHOM TUIOCKOCTH. OTpeeeHuc
OnpIThI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (I
MPUIIOKEHHOU cuiibl. OTBITHL, JEMOHCTPUPYIONINE 3aBUCUMOCTD
Beca Tella U XapakTepa COMPUKACAIOLIUXCS MOBEPXHOCTEN
311 Ou3nuecKue SBICHUS B IPUPOAE: MPUMEPHI ABWKECHUS C PA3ITHUL
' HEKUBO NPUPOJIe, NEMCTBUE CHITBI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHudeckne ycTpoiucTBa: TMHAMOMET, IO IITHITHIUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEMN 1 TA30B

4.1 Jasnenue tBEporo tesa. CrnocoObl yMEHbIIEHUS U YBEIUUYCHUS
4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUs Ta3a 0T 00bEMa, TEMIIEP
43 [lepenaya naBneHus TBEPABIMU TeJIaMH, JKMIKOCTAMU U
' ITHeBMaTHyecKHe MalIMHBI
44 3aBUCUMOCTh  JIaBJICHHUS  KHJIKOCTM OT IIIyOMHBL.  ['my
' Coobmaromumecs cocypl. I uapaBindeckue MeXaHU3Mbl
Atmocdepa 3emnun u armocepHoe paBneHue. Ilpuunzel
4.5 o6onouku 3emin. OnbIT Toppuuenian. 3aBUCHMOCTh aTMOC(EpPH
YPOBHEM MOPsI
4.6 W3mepenune armocdepHoro aasieHus. [Ipubopsl i naMepeHus
4.7 JleficTBrE KUIAKOCTU U ra3a Ha MOIPYKEHHOE B HUX TeO. Bl




cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa IOT|
tena. OmnpeneneHue BBITAIKUBAIOIIEH CUJIbI, JEWCTBYIOIIEH
KUIKOCTh. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIb!
KUAKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIKE 3al
CHWJIBI, IEMCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMA MOTPYXKE]
U OT IUIOTHOCTHU >XUAKOCTH. KOHCTpynpoBaHHE apeoMeTpa WIIY
OIpeeIIieHne €€ TPY30IT0IbEMHOCTH

4.10

dusndeckue SBIEHUS B MPUPOJIE: BIUSHUE aTMOCHEPHOTO Mar
MJIaBaHue prIO

4.11

TexHuueckne  yCTpPOHCTBA:  COOOMIAFOIIMECS  COCYIIBI,
THJIPABIMIECKUH TIpecc, MaHOMETp, OapoMeTp, BEICOTOMED, TIOPI

PABOTA, MOIIIHOCTb, DOHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnndeckasi MOIIIHOCTb
5.3 [IpocThie MexaHU3MBI: phIuar, 6J0K, HAaKJIOHHAs TWIOCKOCTh. [Ipa
5.4 [IpumeHeHue npaBuiia paBHOBECHS phluara K OJIOKy
55 «3o0mn0T0€ TIpaBuIOo» MeXaHWKH. KoahHUIIMEHT MOoJIe3HOTO JICHC
' MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHnmanbHast SHEPrum TeJa, MOJHATOr0 HaJ 3eMIIEi
5 5.7 Kunerndeckas sHeprus
5.8 [TosnHas mexaHudeckasi SHEpPTrUs. 3aKOH U3MEHEHHS U COXPAHEHN
[TpakTrueckue pabOTHI:
5.9 ##HtPar#Ht#Onpenenene pabOThl CHIIBI TPEHHS] TPU PABHOM
' TOPU30OHTAIBHON MOBEepXHOCTH. VccnemoBaHue yciaoBHil paBH
KII/] HaknoHHO# minockocTu. M3yueHne 3akoHa COXpaHEHHSI MEX
5.10 duznyecKkue SBJICHUS B IPUPOJIC: PhlYaru B Telie YeJI0BeKa
511 Texnuyeckne ycTpoiicTBa: pblyar, MOABI)KHBIA W HENOMB
' MJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon IIpoBepsieMble 3JIeMEHTBI COACPKAHUS




pasiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOKEHUST MOJICKYJISIPHO-KHHETUYECKON TEOPUH C
6.1 pasmepsl MOJIEKYJI. OnpIThl, MOATBEPKIAOIINE
MOJICKYJIIPHOKHHETHIECKON TCOPHH
6.2 Monenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUM Bel
' amop(dHbIe Tena
6.3 OObsicHEeHHWE CBOWCTB Ta30B, JKHAKOCTEM U TBEPABIX TE
' MOJICKYJIIPHOKHHETHICCKOU TCOPUH
6.4 CmaunBaHue U KallWUISIPHBIC SIBIICHUS
6.5 TerutoBoe pacHMpeHue U CxKaTue
6.6 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIIJIOBOTO 1
6.7 Buytpennss sueprus. CrocoObl HW3MEHEHHS BHYTpEHHEH
' coBeplIeHHe pabOThI
6.8 Buel Temonepenayn: TEIIONPOBOIHOCTD, KOHBEKITUS, H3ITyUC
6.9 KonuuecTBo TemioTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y PAaBHEHHUE TETUIOBOTO G
6 6.11 [InaBneHue U OTBEpICBaHNE KPUCTAUTHYECKUX BEIIECTB. Y eI
6.12 [TapooOpa3zoBanne wu  koHaeHcamus. Hcmapenue.  Ku
' napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHHSI OT aTh
6.13 BnaxxnocTts Bo31yXa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
6.15 [Tpunnuner  pabothl  TemmoBeiXx apurareneid KIIJ[ Temior
' JBUTATEIU U 3aIlUTa OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEeHHUsI U MTPEBPALIEHHS SHEPTUU B TETUTOBBIX MPOIIS
[TpakTryeckue pabOTHI:
HH#HPar###OnbIThI 10 0OHAPY)KEHUIO ISHCTBHSI CUIJI MOJIEKYJISIP
#H#APar###OnbIThl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHON
HHHPar###ONbIThl 10 HAOJIOJJEHUIO TEIUIOBOTO PACIIUPEHHUS T
6.17 Ted.
H##HPar###Onpeiesnienne TaBIeHUs BO3/lyXa B OaJUIOHE LIIPUILE
#HH#APar###OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHV
HArpeBaHUs WIH OXJIaKICHUS.
###Par###1IpoBepka runoTe3bl JIMHEHMHOW 3aBUCUMOCTH I




TEPMOMETPHUYECKON TPYOKE OT TEMIIEPaTypHl.
###HPar###Habmonenne  M3MEHEHUS  BHYTPEHHEH  SHepr
TeIuionepeiaud U paboThl BHEITHUX CHIL.
##H#HPar###llccnenoBanne SBJICHUS TEIIOOOMEHA NMPH CMEUIH
BOJbI.

H##HtPar#H#OnpeneneHue KOJIMYecTBa TEIJIOThI, MOIYYEHHOTO
Harp€TbiM MCTAJNIMYCCKUM HUJIMHAPOM.
#HH##Par###Onpenenenne yaenbHON TETIOEMKOCTH BEIIECTBA.
###Par###lccnenoBanue mpoiecca UCapeHus..
#H##Par###OnpeneneHne OTHOCUTEILHON BIAKHOCTH BO3/TyXa.

#H##Par###Onpenenenne yaelbHOM TETUIOTH TIJIABICHUS JIbA.

dusnyeckre sABJICHHUSI B npupoac: MOBEPXHOCTHOC HATAKCHIC

6.18 IpUpoJie, KpUCTAIBI B mpupoje, uzinydeHue CoiHila, 3ame
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa.
TexHuueckue  yCTpOWCTBA:  KAaMWUIAPBL, MPHUMEPBl  HC
6.19 KUJKOCTHBIN TEpMOMETp, NaTUUK TeMIepaTyphl, TEPMOC,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, TBUTATETb BHYTP

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHMSA

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIeCcKuX 3apsioB

29 BianmopeiictBue 3apsbkeHHBIX Tel. 3akoH Kymona (3aBucuwM
' 3apsHKEHHBIX TeN OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKIY TEJ

23 OnekTpuueckoe noiie. HanpsykE€HHOCTh AJIEKTPUUYECKOTO T10J
' ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenu »snexkTpuueckux 3apsaaoB. OJIEMEHTApHBIN 3JIEKT]
' atoma. [IpoBOJHUKH U TUDNIEKTPUKU

7.5 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsia

26 DNEeKTPUUECKUH TOK. YCIOBUS CYIIECTBOBAHHUS AJICKTPU'
' MOCTOSIHHOTO TOKa

27 JleficTBUS IEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, Mart
' B KHJIKOCTSIX U Ta3ax

7.8 Onexrpudeckas 1enb. Cuiia Toka. IEKTPUIECKOe HAIPSKEHHE

7.9 ConpoTuBIeHHE MPOBOJHHUKA. Y I€IbHOE COMPOTUBIICHUE BEILE

7.10 3akoH OMa [yIs yJacTKa LEnu

7.11 [TocnenoBarenbHOE U AapaIEIbHOE COSTUHEHNE IPOBOIHUKOF




7.12

PaboTta 1 MomHOCTH AnMeKTprudYecKoro Toka. 3akoH Jxoymst — JI

7.13

DJEeKTpUYecKue IeNd U TOTPEOUTENH BIEKTPUYECKOH OF

3aMbIKaHUEC

7.14

IlocTosHHBIE MarHUTHI. B3auMoiericTBHE HOCTOIHHBIX MAarHUT(

7.15

Marautsoe 1oe. MarHuTHOE 1ojie 3€MJIM M €r0 3HAUYEHUE IS

7.16

OmneiT DpcTena. MaruutHoe 1oJie AJIeKTpu4eckoro toka. [lpwu

TEXHUKE

7.17

JleficTBM€ MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPO]

Hcnonp30BaHue 3JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTE

7.18

Oneitel Gapanes. SABneHue 3neKTpoMarHUTHON MHIYKIUU. [Ipe

7.19

Onekrporeneparop. CrnocoObl MOTyYeHUs SICKTPUUECKON OF

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUn

7.20

[TpakTrueckue pabOTHI:

OnbITHI 10 HAOTIOACHUIO JEKTPU3AIMH TEJ MHIYKIUEH U TpU
Uccnenoanue neicTBUA SIEKTPUUECKOTO MOJIA Ha MPOBOIHUKI
COopka u mpoBepka pabOThI AIMEKTPUIECKOM IIETTH TTOCTOSTHHOT
W3mepenue u peryampoBaHue CUJIbl TOKA.

W3mepenne u perynmpoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, WAYIIETO 4eEpe3 p
pEe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

OnBbITHL, IEMOHCTPUPYIOLNE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO!
€ro JUIMHBI, IJIOIAI1 ONEPEYHOr0 CEYEHHs U MaTepuara.
[IpoBepka mpaBuia CIOKEHHUS HANpPSHKEHUM NPU IOCIETOB:
pesuctopoB. IlpoBepka mnpaBuia [Uisi CWIBI TOKAa IIpU
pesuctopoB. OmpezneneHue pabOThl SJIEKTPUUECKOTO TOKA,
OrnpezenieHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMOH |
3aBUCUMOCTHU CHJIBI TOKa, UAYILLETO Yepe3 JIAMIIOUKY, OT Halps
KIIJI narpeBarens. MccienoBanne MarHMTHOTO B3aMMOJICHCT
W3yyeHne MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB IPHU UX
HccnenoBanue MAEWCTBHUA DJJIEKTPUYECKOTO TOKa Ha Mar
JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBHS KaT)
CWJIBI TOKAa M HampaBl€HUs TOKa B Karymke. M3yueHue nei
HPOBOJHUK ¢ TokoM. KoHCTpyHpoBaHue 1 n3yuyeHue paboThl 37
KIIJ[ osnexrpoaBuraTenbHOM  ycTaHOBKM. ONBITBI 1O

3J'ICKTpOMal"HI/ITHOI71 HHAYKIUU: HCCICIOBAHUC U3MEHEHUI




WHAYKIIMOHHOTO TOKa
du3nueckue SBICHUS B MPUPOJE: AIEKTPUUECKHUE SBICHUS B
7.21 JKUBBIX OPraHU3MOB, MAarHUTHOE TT0JIC 3EMIIH, AP MOIFOCOB
JKU3HU Ha 3eMJie, MOJISPHOE CUsTHUE
TexHuyeckue yCTpOWCTBA: BJIEKTPOCKOI, aMIIEPMETP, BOJ
7 29 ANIEKTPUYECKOW  DHEpruw, AIIEKTPOOCBETUTEIBHBIE I
' ANIEKTPONPUOOpPLI  (MPUMEPHI),  AJICKTPUUYECKUE  MPEHAOX]
3JIEKTPOABUTATENb IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOTC
9 KJIACC
Kon Kon
[TpoBepsieMble 31€MEHTHI COAEPIKaHI
paznena JJIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe nBmxeHne. MarepuaibHas Touka. Cucrema oTce
8.2 OTHOCHUTEIBHOCTh MEXaHNUECKOTO IBYKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
8.4 #H##Par###HepaBHoMepHOe TpsAMOIMHENHHOE ABMkeHue. Cper
' Teja MPU HEPAaBHOMEPHOM JIBHYKEHUU
8.5 Yckopenue. PaBHOYyCKOpEHHOE MPAMOJMHEHHOE IBUKEHHUE
8.6 #H#H#Par###CBo0O0 1HOE manenue. OnblTe! [ anmnes
8.7 #H##Par###PaBHOMEpPHOE JBIDKEHUE TI0 OKpYyKHOCTH. Ilepm
' Jluneitnas u yriosasi ckopoctu. LleHTpocTpemMurensHoe yckope
8 8.8 ITepsriii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 H#HPar#H#] [puHIun Cyneprno3uliuy CUII
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 ###Par###(Cuila TpeHus: Cuila TPEHUS CKOJIBKEHUS, CHJIA T
' TpeHust
8.14 ###Par####(Cuila TSHKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKO
8.15 JBuxenune mnaHeT Bokpyr Comnma. IlepBas kocmmueckas
' neperpy3Ku
8.16 PaBHOBecue MarepraabHON TOUKH. AOCOTIIOTHO TBEPAOE TEJIO0




#HiHtPar#HH#PaBHoBecHe TBEPAOIO Tella C 3aKPEIUIEHHOH OChIO

8.17
Llentp TsKecTH

8.18 Nmnynsc Tenna. U3menenne nMirynbea. MIMnysnsce cumsl

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 HiHPar###PeakTBHOE TBM)KEHUE

8.21 Mexannyeckasi paboTa ¥ MOIIHOCTb

8.22 Pabora cun tsxkecTH, ynpyroctu, TpeHust. CBsi3b SHEPIUU U pad

8.23 [ToTennmanpHas SHEPrUst TeIa, MOJAHITOTO HaJl HOBEPXHOCTHIO 3

8.24 [ToTeHnmanpHas SHEPIrUsl CKATON MPYKUHbBI

8.25 #iHPar#t##Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOM SF

8.26 HHHPar###3aKoH coXpaHeHNs] MEXaHUIECKOM SHEPTHH
[TpakTrueckue pabOTHI:
Onpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WIIH JIBH
tockoctu. OrnpenenieHue yCKOpeHHsl Tejla PH paBHOYCKOPEHH
TUTOCKOCTH.
HccnenoBanue 3aBHCHMOCTH TIYTH OT BpPEMEHH IPH PaBHO!
Ha4yaJbHOUW CKOPOCTH.

8,27 [IpoBepka rUMoTE3bl: €CIM MPU PAaBHOYCKOPEHHOM JBHKEHUH Ot

' OTHOCATCS KakK psAA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOL

OJTMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CF
Omnpeneneane kodddunmeHTa TpeHus ckoibxeHus. Ompenen
Omnpenenenne pabOTHI CUIIBI TPEHHUS ITPU PABHOMEPHOM JIBHIKEE
noBepxHoctu. OrmpeneneHne pabOTBl  CHIIBI  YIIPYTOCTH
MICTIOJIb30BAHUEM HETIOIBH)KHOTO M MOJIBHYKHOTO OJIOKOB

8.28 @dusnyeckne SBICHUS B NPHUPOJC: NPWINBHL U OTIIUBBHI, [IBI

' CHCTEMBI, PEaKTHBHOE JIBHYKCHUE KMBBIX OPraHU3MOB
8.29 TexHnveckue YCTPOWCTBA: CIUAOMETP, AATYUKU TOJOXKEHHSL

PaKEThI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarenbsHoe JABMOKCHHC. OcHOBHEIE XapaKTCPUCTUKH KO.

9.1
aMIUTUTYA
9.2 MareMaThueckuii U MPYXKUHHBIN MasTHUKU. lIpeBpainenue >
' JIBIKEHUHT
9.3 3aryxaromue Koysebanus. BoiHyx1eHHbIe KoJieOanus. PesoHaHc
9.4 Mexanunueckue BoJiHbL. CBOHCTBA MeXaHMYECKHX BOJH. [Iposos




JllnHa BOJIHBI U CKOpPOCTH €€ pacipocTpaHeHusd. MexaHudect

CECMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

Wndpas3Byk u ynpTpa3zByk

9.7

[IpakTnueckue pabOThI:

OmnpeneneHne 9acTOThI U TIEpH0/1a KoJeOaHui MaTeMaTHIECKOT(
OmnpeneneHre 9acTOTHI U IIEPHOa KOJIeOaHUH PY>KUHHOTO Mast
HccnenoBanue 3aBUCUMOCTH Tepro/ia KOJeOaHM O/ BEIICHH
HUTH. VccnenoBanne 3aBHCHMOCTH TEPHO/Ia KOJEOaHUU TPYK
rpy3a. [IpoBepka HE3aBUCHUMOCTH Tepuojaa KojebaHuil rpysa,
MacChl rpy3a u )KECTKOCTH MPYKUHBL. M3MepeHue yckopeHus CB

9.8

dusnyeckre SBICHUS B npupoac: BOCIPUATHUE 3BYKOB K

celicMHUYecKue BOJIHBI, IYHAMH, 5XO

9.9

TexHu4yecKkne yCcTpocTBa: 3X0J10T, HCIIOJIb30BAHUE YIbTPA3BYKS

OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMATHUTHBIE BOJIHBI. CBOKCTB
10.2 [Ixaa 37€eKTpOMarHUTHBHIX BOJIH
10.3 DnekTpoMarauTHas mpupoja ceera. CKopocTh cBeTa. BOJIHOBBI
10 104 [IpakTrueckune paboOTHI:
' W3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOK
105 duznyeckue SBICHUS B IPUpOJIe: OUOIOTHUYECKOE JeHCTBIE BY
' U PEHTI€HOBCKOIO U3ITy4eHHH
10.6 TexHuyeckue ycTpoicCTBa: UCIOIB30BAHUE DIIEKTPOMArHUTHBIX
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBeta. MiIcTouHHMKHM cBETa
11.2 [IpssMoIMHEITHOE pacIpOCTPaHEHHUE CBETA
11.3 Otpaxxenue ceta. [Inockoe 3epkano. 3akoH OTpaskeHHUs CBETa
11.4 [Tpenomienue cBeTa. 3aKoH npenomieHus ceta. [loaHoe BHYTP
11 11.5 JIunza. Xop nyyelt B IHH3E
11.6 Onrtuueckas cuctema ¢oroanmapara, MUKPOCKOIA U TEJIECKOTa
11.7 I'na3 kak onTuyeckasl cucreMa. bin3opyKoCTh U 1aIbHO30PKOCT
118 Paznoxenue Genoro cera B crnektp. OnbiTel HetoToHa. Cioik
' Hucnepcus ceera
11.9 [IpakTuyeckue paboOTHI:

###Par#H#1ccnenoBanne 3aBUCUMOCTH yIjla OTPayKEHUS CBETOR




#HiHPar#Ht#113yueHre XapaKTepUCTHK N300paKeHUS ITpeIMeTa B
HiHtPar#H##1ccnenoBanre 3aBUCUMOCTH YIJIa IIPEIOMIIEHHUS CBE
Ha TPAHUIIE «BO3YX — CTEKIION.
#iPar#Ht# lonydeHrne n300paKeHUI ¢ TOMOIIBIO COOMparoIeh
#iHPar#H#OnpenencHre POKYCHOTO PACCTOSIHUAS U ONITHYECKOM
HHHPar###ONBITHI 110 pa3I0KEHUIO OEJIOTr0 CBETA B CIIEKTP.
H#HPar#H##ONBITH 110 BOCIPUATHIO LIBETA NPEAMETOB MPU UX E
GUITBTPHI
11.10 Owusnueckue sBiueHus B mpupoze: 3atmenus Conana u Jlyr
' saBJIeHHUS B aTMocdepe (UBeT HeOa, pedpakius, paayra, MUPax)
11.11 TexHuyeckue ycTpoicTBa: OUYKU, IEPUCKOII, oToanmapaT, ONTH
KBAHTOBGIE SIBJIEHU A
12.1 OmneiThl Pezepdopma u niianerapHast Mojiesib atToma. MoJiensb atc
12.2 Hcnyckanue u nornomeHne ceera aromoM. KBautel. JInHeWyarte
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus
12.4 Crpoenue aromHOTO siapa. HykiioHHas MOJieib aTOMHOTO siipa.
12.5 PannoaktuBHbIie npeBparieHus. [lepuon momypacmana aToOMHBIX
12.6 SnepHbie peakiuu. 3aKOHBI COXPaHEHUSI 3aPSJ0BOTO M MAaCCOBO!
12.7 DHeprus CBs3u aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUH
1 12.8 Peakmuu cunTesa u nenenus saep. Ucrounnku sHeprun CosHIE
12.9 Snepnas sHepreruka. JlelicTBue paguoakTUBHBIX U3JIYYCHUN HA
[TpakTrueckue pabOTHI:
Habmroenue CromHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TPEKOB: H3MEPEHUE DHEPTrUM  YaCTHUIBI I
dboTorpadusam).
N3mepenue paguoakTuBHOro (poHa
OuznyecKue SBJICHUS B MPUPOJIE: €CTECTBEHHBIA PaTiOAKTHBH
12.11 paZMOaKTUBHOE H3IIydYe€HUE MPUPOTHBIX MHUHEPAIIOB, JIEHCTBUE
Ha OPTaHU3M YeJIOBeKa
12.12 Texnuyeckune ycTpoHcTBa: CIEKTPOCKOI, HHIUBUTYAIbHbBIN 103!




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0 )
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMsA Ha C

[lonumanue ponu GU3NKU B HAyYHOW KapTHMHE MUPA; CHOPMUPOBAHH
3aKOHOMEPHON CBSI3M W IIO3HABAEMOCTH SIBICHUM IPUPOIBL, O POJI
cucteMooOpasyromield posvi (U3UKA B Pa3BUTUU ECTECTBEHHBIX HAy
IBOJIIONMH (PU3UUECKUX 3HAHUW M UX POJIH B IIEJIOCTHON €CTECTBEHHOH:
POCCHMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSIC

MHUpa, pasBUTHUC TCXHUKHU U TEXHOJOTHI

3HaHUs O BUIAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUHU KaK CIOCO
aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOCHHUS BEIIECTBAa, O (DU3UUYECKOI
(MeXaHUYECKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YN
OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCT]
SBJICHHE; YMEHHUE PACIO3HABATH MPOSBICHUE U3YYCHHBIX (PU3MUECKUX
BBIJICIISISI MX CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMU MOHSATUHHOIO ammapaTa U CUMBOJUYECKOTO SI3bIF
JUIS peuieHus y4eOHbIX 3a7ay; YMEHHE XapaKTepU30BaTh CBOMCTBA
MPOLECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U SMINPUUYECKIE 3aKOHBI

VYMenne omnuceIBaTh HN3YUYCHHEBIC CBOMCTBA TEI H (1)I/ISI/I“ICCKI/I6 SIBJ
BCJIIMYHHBI

Bianenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHUA C YUETOM COOIIOIE]
HaOIroIeHHE (PU3MYCCKHUX SBICHUI:

YMEHHUE CaMOCTOSATEIILHO COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U3
M0 UHCTPYKIIMH, ONHUCHIBATh XO/1 OTIBITA U 3aIHCHIBATh €TO PE3yIbTATHI, |
MPOBEJCHUE MPAMBIX U KOCBEHHBIX U3MEPEHHUIN (PU3NUECKUX BETUUHH: Y
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HWHC
BEJIMYMHBI M aHAJIM3UPOBATh MOJYYCHHBIE PE3yIbTaThl C YUETOM 3ajlak
W3MEPEHHI;

NPOBEJCHNE  HECIOXKHBIX  OKCIIEPUMEHTANbHBIX  HCCIEIOBaHUM;
OKCMIEPUMEHTAIbHYI0 YCTAaHOBKY M TMPOBOJUTH HCCIEIOBAHHE II
MOJIy4YeHHbIC 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TaONHIl U rpad
JIeNaTh BBIBOJBI 110 pe3yNIbTaTaM UCCIEIOBaHUS

[TonnMaHue XapaKkTepHBIX CBOWMCTB (PU3UUECKUX MoJenell (Marepuaib
TE€JI0, MOJIEIM CTPOEHHUS ra3oB, KUJIKOCTEM M TBEPABIX TEJ, IUIAHETA[




MOJIeTTb aTOMHOTO SIJIpa) U YMEHUE MPUMEHSATh UX JJIs1 00BICHEHUS YUY

YMmenue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEIN, B TOM T
NPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBIATH I
CTPOHTH OOBSICHEHHE C ONOPOW Ha M3yYCHHBIE CBOMCTBA (PM3UUECKUX
3aKOHOMEPHOCTH ¥ MOJIEIIH

YMenue pemarb pacuy€THble 3aaaun (Ha Oa3ze 2 — 3 ypaBHEHUH), W
CBSI3BIBAIOIINE (PU3MYECKHE BEIUYMHBI, B YACTHOCTH, 3alTUCBHIBATh KPa-
HEI0CTAIONINe JIaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMbIE
CIPaBOYHBIE JaHHbIE, MPOBOJUTH PACYETHI U OIIEHUBATH PEAIUCTU
¢u3nyecKoil BEIUYMHBI, YMEHUE ONPEIENIATh Pa3MEPHOCTh (U3UUYECKC
pEeLIeHUH 3a/1a4uu

Ymenue XapaKTCprU30BaTh IMMPUHIIUIIBI I[GI\/'ICTBI/UI TEXHUYCCKUX YCTP(
HpI/I60pOB, U IPOMBIIIJICHHBIX TEXHOJOTMYECKHUX IPOUECCOB IO HX O

CBOMCTBaX (PM3NYECKUX SABJIIEHUN U HEOOXOAUMBbIE PU3NUECKHE 3aKOHOM

10

VYMeHre WCIOoJb30BaTh 3HAHUSI O (1)I/I3I/II-IGCKI/IX SIBJICHHUAX B IIOBCEIHC
0€30MacHOCTH MpHU OO0paleHHH ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKI
30POBbS M COOJIIOAEHUS HOPM OKOJOTMYECKOTO TIOBEICHHS B OK
HEOOXOAMMOCTH  IPUMEHEHHUS JOCTIKECHUH (U3UKH H  TEXH
IPUPOIOTIONIH30BAHHS

11

OnelT TOMCKa, NpeoOpazoBaHUS M NPEACTaBICHUS UHGOpPMaALUU
UCIIOJIb30BaHUEM MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI; YV
MOJIy4eHHOW HMH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUN U JOTOJIH
UCIOJIb30BaTh IMPH BBINOJIHEHUN YYEOHBIX 3aJaHU HAY4YHO-TIOMYIISf
COJIep’KaHus, CIPaBOYHBIE MaTepuaibl, pecypchbl ceTu HHTepHeT; E
npeoOpazoBanus HH(GOPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIIMK U3 HECKOJIb




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SBJIEHWS
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD [
12 PaBHOMepHOE 1 HepaBHOMEpHOE BMXKeHUE. CpeHsisi CKopocTh. Dopmyria it BEIYUCIICE
PaBHOMEpHOE mpsMONTMHEHHOE ABWKEHWE. 3aBUCMMOCTh KOOPAHMHATHI Tella OT Bpe
MPSIMOJTMHEHHOTO JIBH>KCHUSI:
1.3 x(t)=x,+vt
I'padukn 3aBHCHMOCTH OT BpPEMEHM [JIsi TMPOEKIIMU CKOPOCTH, MPOSKIMH TIepeMell
PaBHOMEPHOM TPSIMOJIMHEWHOM JIBIKEHUH
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B CITy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHH(
2
Se(f)=v,, *i+a* =
-
@opmysibl A1 MPOCKIUUA TEPEMEIICHUsS, MNPOEKIMU CKOPOCTHU W TPOEKIHMH YCKC
NPSAMOJIMHEHHOM JIBU)KCHUU:
f)= t -
1.4 'g.\'()_vﬂ.\" +a; '?"
U.\'('r) =Up, T4, 1,
a, () =canst,
vy, -y, =2a.s,
I'padbuku 3aBUCHMOCTH OT BpPEMEHH Ui MPOEKIHMH YCKOPEHHUS, MPOEKUUU CKOPC
KOOPJMUHATHI IPU PABHOYCKOPEHHOM IMPSMOIUHEHHOM JIBH>KEHUHN
CBoOonHoe manenue. GopmyIibl, OMUCHIBAIOIIME CBOOOJHOE MaJCHUE Teja MO BEPTHE
15 BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3eMiH). I’ padku 3aBUCHMOCTH OT BPEMEHH IS T
CKOPOCTH M KOOPJAMHATHI ITPU CBOOOTHOM Ta/ICHUH TeJla TIO0 BEPTHKAIH
CkopocTh paBHOMEPHOTO JIBHKEHHUSI TeJla IO OKpyKHOCTH. Hanpapienue ckopocTu.
dopmyna JUTsi BBIYUCICHUS CKOPOCTH Yepe3 paJinyc OKPYKHOCTU U TIEPUOJT 0OpallleHus:
_ 2mR
1.6 u= T
LentpocTpemutenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTETBHOTO YCKOPEHH
YCKOPEHHS:




_u
W R
®dopmyina, CBSI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTh Bemecta. @opmysa sl BBIYUCIEHUS IIIIOTHOCTH:
m

1.7 v
1.8 Cuna — BekTopHas pusndeckas BennyrHa. CIoKeHue CHil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoit 3akon HeroToHa:
1.10 F=m-d
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TeJIa U BEKTOPa CUJIbI, IEHCTBYIONIEH HA TEJIO
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
F, ,=-F
21 1—=2
1.11
Tpenue nokos U TpeHue CKoabxkeHus. @opmysa sl BBIYUCICHUS MOYJISl CUIIbI TPEHUS (
F_=p-N
=t
1.12
Hedopmanus Tena. Yopyrue u Heynpyrue nepopmanuu. 3akoH yrnpyroi aedpopmanuu (3
F=k-Al
1.13
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
My - M4
F=g. L1 2
1.14 R-

Cuna TsHKeCTH. YCKOpeHI/IC CBOGOI{HOFO naaCHUA.
dDopMyJIa JJI1 BBIYUCIICHUSA CUJIIBI TSXKCCTH BOJIM3U IMOBEPXHOCTHU 3emmnu: F = mg.




JIBmxenue nnanet Bokpyr CosHua. IlepBas kocmuueckast ckopocts. HeBecoMocTs U nief

1.15

Wmnynbe Tena — BekTopHas (pu3nyueckasi BeTUUMHA.

p=mo

Nmnynec cuctemsl ten. U3menenue ummynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd 33,MKHy’TOI>i CHUCTEMBI TCJI:
D=0, +im, U, =const

PeaktuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra 715t BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
MexaHndeckass MOITHOCTb:

A
I

N=

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrui. d)opMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM DH

.
o
E =——
2
TeopeMa o kuHeTHyecKoi sHeprun. DopMyia ajis BEIYUCICHUS MOTCHIMATBHON YHEPTUH
Hag 3eMuéit:

E,= mgh

1.19

Mexaandeckas OHEPIu-i:

E=EJ,—{.+EP

3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. dopmyrna /i 3aKk0Ha COXPAHEHHSI MEXaHUY
cun Tpenus: E = const.
[IpeBpaieHue MEXaHUYECKOM SHEPTHH MTPU HATUYUU CHIIBI TPECHUSL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuist; M - Fl.
YcnoBue paBHOBECHS pblyara:

M{ _*Mz +...=0

[MoaBwxHbIN 1 HenoABWKHBINA Ooku. KIT/I mpocThix MexaHHU3MOB,




n= Anonesnas
‘A'Sa.I]_‘:EHH

[aBiienue TBEpIOTO TEIA.
@opmyia Ui BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:

p= F
5
121 JaBnenue raza. ArMocdepHoe TaBiIcHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
dopmyrna sl BEBIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=Pgh+ Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. dopmyna Uisi ONPENEICHUS BBITAIKMBAIOIIEH CHIIbI, JCHCTBYIOI
KUJIKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnoue riaBanus tena. [InaBanue cynoB u BO3ayXoIUIaBaHHe
Mexanudeckue KoJsieOaHUs. AMIUIMTYAA, TIEPUOJ M 4YacToTa KosieOaHui. dopmyrna, Cr
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaiiienue sHeprun npu KoJiedareabHOM
1.26 3aryxaroue Kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BoJIHbL. [Ipo1oyibHBIE U TTOTIEpEUHbIE BOJHBI. J[JTHHA BOJIHBI U CKOPOCTD P:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHe 3BYKOBO BOJIHBI Ha TPAHUIIEC JBYX cpe. |
Ipaxmuuecxue pabomoi
N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH TPy
CKOJIbJKEHUS; paOOTHI CHIIbBI TPEHHUsI, CUJIBl YIIPYTOCTH; CPEHEN CKOPOCTU ABMKEHUS Of
1.29 ycKOopeHusi Opycka TMpH JIBMKEHUU IO HAKIOHHOW TUIOCKOCTH; YacTOThI M TEPHOJL:

MasiTHUKA; YacTOThI M MepHoJia KoieOaHU MPYKMHHOTO MasTHUKA; MOMEHTA CHIIBI, JIE
CHWJIBI YIIPYTOCTH MPU MOABEME I'py3a C MOMOIIBIO HEMOIBUKHOTO OJ0Ka; pabOThI CHUIIBI
IIOMOIIBIO ITOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Te




HE3aBUCHUMOCTHU BbITaHKHBaIOHleﬁ CUJIBI OT MACChI TCJ1a; CUJIBI TPCHUSA CKOJILKCHHSA OT CF
pOJia MOBEPXHOCTHU; CHIIBI YIIPYTrOCTH, BOSHHUKAIOIICH B TIPY)KUHE, OT CTENEHH Aedopmair
OT yrila HaKJIOHA HANpPaBIIAIONICH; mepuoja (4acToThl) KOJIeOAaHWH HUTSHOTO MAasiTH
K0J1€0aHUIN TIPYKUHHOTO MasTHHKA OT MacChl I'py3a M JKECTKOCTH IMPYKHUHBI; UCCIEC
KoJ1e0aHUI HUTSIHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHS pblUara

Dusuneckue A6/1eHUS 8 npupode.‘ MNPpUMEPLI ABMKCHHA C Pa3IMYHBIMHU CKOPOCTAMU

I[ef/'ICTBI/Ie CHJIbI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUJIIMBBI U OTJIMBBI, ABMKCHUC IIJIAHCT C

1.30 JBUKCHHUE JKUBBIX OPraHW3MOB, phlYard B TeJIe YEJOBEKa, BIUSHHE aTMOC(EpHOro |
IJIaBaHUE PBIO, BOCIIPUSATHE 3BYKOB )KHBOTHBIMH, 3eMJICTPSICEHUE, CCCMUYSCKUE BOJTHBI,
Texnuueckue ycmpoticmeéa: CUHAOMETP, JATUUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEH

131 pakeThl, phIYAr, TOJIBMKHBIA W HEMOJABW)XKHBIM OJOKHM, HAKIOHHAS IJIOCKOCTh, I

' coOOIIaroIuecs COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN TMPECcC, MaH
MOPLIHEBOM HAcOC, apeoMeTp, IXO0JIOT, MCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE
2 TEITJIOBBIE SABJIEHUA
91 OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA. |
' razoo0pa3Horo coctosiHui BemecTa. Kpucrammmaeckue u amopdabie Tena

2.2 JIBmkeHue yacTuil BemiecTBa. CBsA3b CKOPOCTH JBMIKECHHUS YaCTHUIL C TeMITepaTypoid. bpoy

2.3 CmaunBaHUE U KallWUTSIPHBIC SBJICHUS

2.4 TennoBoe pacHMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

2.6 Bayrpennsisa sueprus. Paborta u Ternonepeaada Kak crocoObl N3MEHEHHS BHYTPEHHEH JH

2.7 Bupl Temonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS, H3TYICHUE
HarpeBanue u oxnaxaenue tei. KoaudecTBo TeIIoThl. Y IelbHAs TEIIOEMKOCTh:

2.8 O=cm(t,~t,)
3aK0H COXpaHEHUs PYHEPTUU B TEILIOBBIX IIpoIleccax. Y paBHEHUE TEIUIOBOIO OajgaHca:

2.9 Q1 +Qg +..=0
Hcnapenne u xonmeHcanus. VM3MeHeHHe BHYTpEHHEH SHEpruud B Mpoliecce Hucmape

2.10 KHUIKOCTH. Y IenbHas TemoTa napoobdpazoBanus: L = Q/m

2.11 BnaxxHocts BO311yXxa

912 [InaBnenue u kpuctamnuzanus. Vi3MeHeHrne BHYTpEHHEN YHEPTHU MPH TUIABIICHUU U KPH(

IIJ1aBJICHHUA:




BHyTpeHHsIs SHEeprusi CropaHusi TOIUIMBA. Y IelibHAas TeIJIOTa CropaHus Torutusa: = Q/r

2.13
2.14 [Mpunnmns! paboTe! TermioBbix apurarenei. KIT/1 temmoBoro aeurarens
Ipakmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO LIMINH/IPA; KOJIMYECTBA TEIJIOTHI,
515 TeMIepaTypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO OIYIEH HAarpeTblii LHUIUHAP; KC
' HarpeTblM LWJIMHJIPOM, MOCJIE OMYCKaHMs €ro B BOJYy KOMHATHOW TeMIlepaTypbl; OTHO
yI€IbHOM TEIIOTHI IUIaBJIeHUs Jbja. MccaenoBanue n3MeHEeHUs TeMIIEpaTyphl BOABI I}
TEII000MEHa IPU CMEIIMBAHUH XOJIOIHOM U Topsiuelt BOJIbI; Mpoliecca NCIapeHus
516 Qu3suueckue s61enUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KallWJUIIPHbIE SIBJICHUS B
' n3nydenue CouHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bl; 00pa3oBaHKEe POCHI, TyMaHa
Texunuueckue ycmpoticmea: KanWUISPbl, NMPUMEPHl HCIHOJb30BAaHUS KPUCTAIIOB, XKV
2.17 TEMIEPAaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB, TUIPOMETPBI, ICUXPOMETD,
BHYTPEHHETO CrOpPaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHNW A
3.1 Dnektpuzarus Tei. J[Ba Buaa d7eKTpUIECKUX 3apsiioB
3.2 B3anmoneiictBue 3apspkeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
3.4 Onekrpuueckoe nojae. Hanpsoxk€HHOCTh anexkTpuueckoro nois. [lpuHnun cyneprnosu
' KayeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JIeHCTBHE 3JIEKTPUYECKOTO TOJS HA BJIEKTPUY
' JUAIEKTPUKI
[TocTosiHHBIN 3nekTpuyecKuid TOK. [leficTBus anekTpudyeckoro Toka. Cuina Toka. Hanmpsoke
36 I =qg/t,U=A/
DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IIEKTPUUIECKOE CONPOTUBIICHUE:!
3.7 R =pl/S
38 3akon Oma st ygacTka snekrpudeckoit neru: | = U/R
3.9 [locnenoBarenpbHOE COENMHEHNE IPOBOIHNUKOB:




HapaJIJIeJIBHOG COCIUHCHHEC ITPOBOJHHUKOB paBHOI'O COIMPOTHUBIICHUSA:

U=U;I=1+I;R=2.
- - 2

e

CMelnaHHbIe COCAUHCHHS ITPOBOJHHNKOB

PaboTta u momHOCTE 2nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon JIxoyns — Jlenma:

3.11 O=I"-R-t

3.12 OnbIT OpcTena. MarHuTHoE 1mosie mpsMOTo MPOBOJHUKA ¢ TOKOM. JINHUM MarHUTHOW UH]

3.13 MarauTHo€ 10JI€ IOCTOSIHHOTO MarHuTa. B3anMoielicTBrEe MOCTOSHHBIX MAaTrHUTOB

3.14 JleficTBrEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM

3.15 OnbiTel @apajes. SABieHne >IeKTpoMariuTHOM nHAyKuuu. [Ipasuo Jlenma
Ilpakmuueckue pabomol
N3mepeHune HIeKTpUYEeCKOTO0 COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUUECKOTO
TOKa.

316 HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B MPOBOJHHKE (PE3UCTOPHI,

' KOHIIaX TPOBOJHWKA; 3aBUCUMOCTH CONPOTHUBICHUS OT JJIMHBI IPOBOJHUKA, ILJIOIIA/T

YIEIBHOTO COMTPOTHUBIICHHUS.
[IpoBepka mpaBuia IS JIEKTPUUECKOTO HAMPSHKEHUS TPH MOCISI0BATEIIBHOM COCIMHE
CHJIBI DJICKTPUYECKOTO TOKA MIPH MapauIeIbHOM COCTUHEHHH TIPOBOJHUKOB (PE3UCTOPHI ¥

317 Qusuueckue s61eHus 8 npupode: ISKTPUUECKUE SBICHUS B aTMOocdepe, dJIECKTPUISCTBO

' noJie 3eMiu, Apeid MoTFCOB, pOJIh MArHUTHOTO TOJIS U1 )KU3HHU Ha 3eMJie, TIOJSPHOE CI

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTaT, CUé

3.18 AJIEKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTEbHBIC AJICKTPONPUOOPHI (IIPUMEPHI), 3J
AJIEKTPOMArHHMT, AJIEKTPOIBUTaTE b IOCTOSIHHOTO TOKA, TEHEPATOP IMOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHbIie BoJIHEL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlygeBas monenb ceta. [IpsiMonmHeiHOE pacipocTpaHEeHUE CBETa

3.21 3aKkoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 IIpenomnenne cera. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xox nmy4eit B muH3e. DOKYCHOE pacCTOsTHUE THH3BL. OnTHYeckas cuia JuH3bL: D -

3.25 I'na3 xak ontuyeckas cucrema. ONTHYECKUe NpUOOPHI




IIpakmuueckue pabomul
HH#HPar###113Mepenre  ONTHYECKOW CUJIBI coOMparomield JUH3bL, (OKYCHOTO pPaccCTo:
CBOMCTBY paBEHCTBA Pa3MEPOB IpeAMETa U U300paKEeHUs, KOIia IPeAMET PaCIOJIOKEH

3.26 NPETOMIICHUS CTEKJIA.
#H##Par### ccnenoBanne CBOMCTBA HM300paKEHHSs, MOJYYEHHOTO C TOMOIIBIO COf
(OKYCHOTO pacCTOSIHUS JABYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH YTJia MPETOMIICHHUS CBET
TPaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue asnenuss 6 npupode: 3arMenns Connua u JIyHbI, BETa TEJ, ONTHYECKHUE SIE
' pedpakuus, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea. 09KH, IEPUCKOTI, (hOTOANIapaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBEBGIE SAIBJIEHU A
4.1 PannoaktuBHOCTH. Anb(a-, Oeta-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga
4.2 OmnsiThl Pezepdopaa no paccesHuto anbpa-yactui. [nanerapuas mogens atToma
4.3 CoctaB aTOMHOTO sifipa. M30TOmBI
4.4 [Tepuon nmonmypacnana aTOMHBIX SIIEP
4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YMCET
46 Qusuueckue a61eHUs 8 npupode. €CTECTBEHHbIN PaMOAKTUBHBIN (OH, KOCMUYECKHUE JI
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAJHOAKTUBHBIX N3TyYEHUI Ha OPraHU3M YeJlOBeKa
4.7 Texnuueckue ycmpotiicmea: CIEKTPOCKON, MHAUBUYAIbHbBINA TO3UMETP, kKamepa BuiibcoH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [lepriikun .M., UBanos A.M. AkuirionepHoe 00111eCTBO
«H3narenscrBo «lIpocsemenue»

» Gusuka: §8-i knacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«3narenscrBo «lIpocsemenue»

» Gdusuka: 9-i knacc: 0a30BbI YPOBEHDb: YUEOHUK; 3-€ U3AaHUeE,
nepepaborannoe [lepsimkun U.M., I'yrthuk E.M., BanoB A.U. u np.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

» dusuka: 7-# kacc: 0a30BBIM YPOBEHb: YUeOHUK; 3-¢ U3/IaHHUE,
nepepadborannoe [lepeimkun .M., iBanoB A.W. AxunoHepHoe 00111ecTBO
«M3parenscTBO «IIpocBemienne»

» dusnka: 8-i kacc: 6a30BBIM YPOBEHb: YUEOHUK; 3-€ U3aHUE,
nepepadborannoe [lepeimkun .M., iBanoB A.W. AxumoHepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenue

» dusuka: 9-if kmacc: 0a30BbIN YPOBEHb: YUEOHUK; 3-€ U3AaHUE,
nepepadotannoe [lepeimkua .M., I'ytauk E.M., UBanoB A.U. u ap.

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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