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1. ITosicHuTe IbHAS 3aIIMCKA

1.1. HopmaTUBHO-IPaBOBble [OKYMEHTBI, HA  OCHOBAHHMHM  KOTOPBIX
pa3paborana padoyasi nporpamMmma

PaGouas mporpamma 1o pusuke pazpaboTaHa Ha OCHOBE:

1. ®depnepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoanuu B Poccuiickoit
Denepaumny.
2. IIpukaza MunucrepctBa npocsemienus Poccuiickoit @enepannu ot 31.05.2021 Ne

287 «O0 yTBep)aeHNH (enepallbHOTO TOCYJapCTBEHHOTO 00Pa30BaTeILHOrO CTaHAApTa OCHOBHOTO
o01rero oOpa3oBaHUs.

3. [Ipukaza MunuctepctBa npocsemienuss PO or 22 mapra 2021 r. Ne 115 «O06
yrBepxkaeHun I[lopsaka opraHuzanvd M OCYIIECTBICHHS 00pa30BaTENbHON JIE€ATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM TIporpaMMaM - 00pa3oBaTeIbHBIM IpOrpaMMaM HadajabHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa3oBaHMsI.

4. [Ipukaza MunuctepctBa npocetienus: Poccuiickoit @enepanuu ot 21.09.2022 Ne
858 «O0 yTBepKAeHUH (PenepalbHOTO NepeyHsl YYeOHUKOB, JOMYIICHHBIX K HCIIOIb30BAaHUIO MIPU
peaM3alii  MUMEIOIIUX  TOCYAAPCTBEHHYIO  aKKPEAWTAIMI0  00pa30oBaTECNbHBIX — MPOrpaMM
HAYaJbHOTO OOINEro, OCHOBHOTO OOINEro, CpeaHEero oOmIero oO0pa3oBaHUsA OpraHU3aIUsSMHU,
OCYIICCTBIISIONMMH  00pa30BaTEIIBHYIO JIEATEIBPHOCTh W YCTAHOBJICHHS MPEISIBHOIO CpOKa
MCIOJIb30BaHUS UCKIIIOYEHHBIX YUeOHUKOB.

5. [Ipukaza Munuctepcta npocemienust Poccuiickoit deneparuu ot 18 urons 2024
r. N 499 «O06 ytBepxkaeHun (eaepaabHOTO MEpPeyHsl dJIEKTPOHHBIX 00pa30BaTENbHBIX PECypCOB,
JIOMYIICHHBIX K WCIOJB30BAHUIO TPU peaTH3alliil WMEIOIIUX TOCYJapCTBCHHYIO aKKPEIUTAIIHIO
o0pa3oBaTeNbHbIX MPOTrpaMM HadajJbHOTO OOIIEr0, OCHOBHOIO OOIIEro, CpPeAHEero OOIIEero
00pazoBaHUs.

6. ITucekma MunucrepcrBa npocpenieHust Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecrnieueHN yU4eOHBIMU U3TAHUSIMID .
7. [Tpuxaza MunuctepctBa oopazoBanus u Hayku P® ot 9 uronst 2016 1. Ne 699 «O6

YTBEP)KJICHUH TIEPEYHS OpPTaHU3aIMi, OCYIIECTBISIIOIINX BBIMTYCK YYEOHBIX IOCOOMIA, KOTOpBIE
JIOTIYCKAlOTCA K HMCIOJIB30BAaHUIO NPU pEATM3aLMM HMEIOIUX T'OCYJapCTBEHHYIO aKKpPEAUTALHIO
00pa3oBaTeNbHBIX MPOTPpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero
00pa3oBaHU».

8. Canurapubix mpaBun  CIT  2.4.3648-20 «CaHUTapHO-3IUAEMHUOIOTHUECKIE
TpeOOBaHUS K OpraHM3alMsM BOCHUTAHUSA M OOY4YeHMs, OTAbIXa M O3J0POBJICHHUS JeTel U
MOJIOJIEKW», YTBEP)KICHHBIX MOCTAHOBJIEHHEM [J1aBHOrO rocynapCTBEHHOIO CAaHHWTAapHOIO Bpada
Poccuiickoii @eneparuu ot 28.09.2020 Ne 28 (nanee — CII 2.4.3648-20).

9. Canurapssix npasuwi U HopMm CanlluH 1.2.3685-21 «I'urnenndeckre HOpMaTUBBI U
TpeboBaHuUs K obecrieueHNI0 0€30MacHOCTH U (WiIK) 0€3BPEeTHOCTH I YeIoBeKa (GakTOPOB CpPebl
oOuTaHus», yrBepkaeHHbIX [locTaHoBieHueM [J1aBHOrO rocyJapCTBEHHOTO CaHMTAapHOIO Bpada
P® ot 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

10. VYcraBa HOY «YactHas mkona «B3maxy.

11. OcHOBHOI 00pazoBaTeIbHON MpOrpaMMbl OCHOBHOTO o0Iero obpasosanus HOY
«YactHas mkona «B3max», npunsroil pemenueMm Ilemarornyeckoro coera HOY «YacTtHas
mkona «Bamax» (mporokon Ne 1 ot 30.08.2025) u yTBepKIeHHOW MPHUKa30M IUPEKTOpa OT

30.08.2025 Ne 2-]1.

12. «Ilonoxxenust o ¢Qopmax, MNEPUOAUYHOCTH U TMOPAAKE TEKYILIET0 KOHTPOJIS
YCIIEBAEMOCTH M NPOMEXKYTOYHOM aTTECTalMu, MOPSAKE MepeBoja B ciaenyronmi knacc B HOY
«Ikona «B3max»», mpunsitoro pemenueMm Ilemaroruyeckoro coseta HOVY «lllkona «B3max»
(mporokoin [lenarornueckoro cosera ot 30.08.2025 r. Ne 1, mpukas ot 30.08.2025 r. Ne 2-]1).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NTIPEIMETA «®U3UKA»

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJIECHA Ha
OCHOBE TIOJIOKEHWU W TpeOOBaHWUW K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHONM mporpammbl, mpenacraBieHHbIXx B PI'OC OO0, a Ttakke ¢ ydéroMm
dbenepaibHON paboueil mporpammbl BocnuTaHus W KoHmenmuu mnpenogaBaHus y4ueOHOTO
npeamera « Pusnkay.
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Conepxanue mporpaMMmbl 1Mo (pu3MKe HampaBiIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-
HAyYHOM I'PaMOTHOCTH OOYYArOIIMXCS M OPTaHU3aIUI0 M3yuyeHUs QU3UKU Ha JeSTEIbHOCTHOU
ocHoBe. B mporpamme mno (u3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4Ye€OHOTO NpeaMeTa B
peamuzanun TpedoBanuiit ®I'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM M METamlpeIMETHBIM
pe3yiabTataM OOYYeHHs, a TaKkKe MEXKIPEIMETHbIC CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX
IIPeIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[Iporpamma 1o ¢u3MKe ycTaHABIMBACT paclpeaeiieHne yueOHOro Marepuaiia 1Mo rojam
oOyueHus (o Kjaccam), MpeajiaraeT MPUMEPHYI0 TIOCIEeI0BAaTEIbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUA TNPEAMETHOTO COJACpKAaHUS U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIIXCS.

[Iporpamma 1o ¢usuke pa3paboTaHa C LENbI0 OKa3aHUS METOJIUYECKOH IOMOIIN
YUUTEIIO B CO3JaHUU Paboveill mporpaMMBbl 110 Y4eOHOMY MPEIMETY .

®du3uKa ABISETCS CUCTEMOOOPa3yIOIIUM ISl €CTEeCTBEHHOHAYYHBIX Y4eOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB M SIBICHUH, U3y4aeMbIX XUMHUEH,
Ouosorueii, actpoHomueld U Guznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, NPEJOCTaBIsIeT Haubojee sCHbIe OOpas3lbl NMPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOcO0a MOTyYeHHsI TOCTOBEPHBIX 3HAHHI O MUpE.

OpnHa U3 TIaBHBIX 3a/1a4 (pusmyeckoro oOpa3oBaHusl B CTPYKType oOmiero oopa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TpPAMOTHOCTH M HHTEpeca K Hayke Yy
00ydJaromuxcsl.

N3ydyenne ¢usukun Ha 0a30BOM ypOBHE MpENIoJiaraeT OBJAJACHHUE CICAYIOUTUMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

° HAy4YHO 00BACHATH SIBJICHUA,
o OLICHUBATh U IIOHUMATh 0COOCHHOCTHU HAay4YHOI'O UCCJICAOBAHMA,
° HHTCPHNPETUPOBATL MHAHHBIC W HCIIOJIB30BAaTh HAYYHBIC [J0OKAa3aTCJILCTBA JIA

II0JIy4Y€HUs BBIBOJIOB.

enn w3ydenusi U3WKU HA ypOBHE OCHOBHOT'O OOMIET0 0Opa30BaHUsSI OINPEICICHBI B
Konnenuuu npenogaBanus yueoHoro npeamera «®@usnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peamu3yroUMX OCHOBHbIE OOIIE00pa30BaTEIbHbIE IPOrPAMMBI,
yTBepkAEHHON pemenneM Komernn MunucreperBa mpocsemienus Poccuiickoin ®@enepanuun
(mpotokoun ot 3 nexadps 2019 r. Ne [1K 4BH).

Meaun u 3axa4m y4eOHOro nmpeaMeTa B peaan3aly OCHOBHON 00pa3oBaTe/IbHOM
NporpaMmsl 001ero oopasoBaHusi

. nproOpeTeHne MHTEpeca W CTPEMIICHUSI OO0YYaroIIMXCsi K HAYYHOMY H3yYCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUH O HAYYHOM METOZAE IO3HAHHWS ¥ (OPMHPOBAHUE
HCCIIEI0BATEIBLCKOTO OTHOILEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTara HM3y4YeHHS OCHOB
CTPOEHUS MaTepUu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. dopMupoBaHUE TIPENCTaBICHUA O poiu (U3MKH A Pa3BUTHS JAPYTHX
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE TNPEACTABIECHUI O BO3MOXHBIX cepax Oyaymied npodeccruoHanbHON

JACATCIIBHOCTH, CBSI3aHHOM C q)H3HKOﬁ, IOATOTOBKA K nanLHeﬁmeMy O6y‘-IeHI/IIO B OTOM
HaITpaBJICHUH.

JlocTukeHne JTHX IeNed mporpaMMmbl MO (U3WKE Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00€CTIeYNBACTCS PEIICHUEM CIISAYIOINX 3a1a4:

. NprOOpeTeHNe 3HAHWUK O JUCKPETHOM CTPOSHUHU BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHne YMEHHUM ONHUCHIBATh U OOBACHITH (PU3WUYECKHE SBICHUS C
HCIIO0JIb30BAHUEM TOJTYUYEHHBIX 3HAHUM;

. OCBOCHHME METOJIOB PEIICHHS MPOCTEUINNX PacYETHBIX 3a7ad C MCIIOJIH30BAHUEM
(bU3UIECKUX MOJIeTIel, TBOPUECKHUX U MTPAKTUKO-OPHUEHTHUPOBAHHBIX 3a71aY,

. pa3BUTHE YMEHUH HaON0aTh TPUPOIHBIC SBICHUS W BBHIMOIHITH OIBITHI,

nabopatopHble  paOOTBl M JIKCHEPUMEHTAJbHBbIE  MCCIENOBAHUS C  HCIOJIb30BAaHUEM
M3MEPUTENBbHBIX IPUOOPOB;



. OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpManKel (PU3NIECKOTO COACPIKAHUS, BKIIOYast
MH(OPMALIMIO O COBPEMEHHBIX MOCTHKEHUSX (U3MKH, aHaAW3 M KPUTHYECKOE OlLEHUBAaHUE
uH(pOpMaIHH;

. 3HAKOMCTBO €O cepamMu npopecCHOHANBHON EATEIbHOCTH, CBSI3aHHBIMU C
(U3HUKOW, W COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMU Ha JIOCTIDKEHUSX (PH3UYECKOU
HayKH.

Mecto m poab mpeaMera B Y4eOHOM IUIaHe (KOJUYECTBO Y4YeOHBIX 4acoB, Ha
KOTOpOe paccuuTaHa padoyasi NporpaMMa B COOTBETCTBHM C Y4YeOHBIM ILIAHOM,
KaJIEHJIAPHbIM Y4eOHbIM rpaguxkom).

Ha usyuenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B
Heqneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemelii B mporpamme 1no (Qu3uke nepeyeHb JadopaTopHbIX PadOT M OMBITOB
HOCHUT PEKOMEH/IaTeNIbHBINA XapaKTep, yUYUTeNb AeJaeT BEIOOp MpoBeAeHUs Tab0paTOPHBIX paboT
U ONBITOB C y4éTOM  HUHIUBUAYaJbHBIX  OCOOEHHOCTEH  OOywarommxcs, CIHCKa
SKCIIEPUMEHTAJBHBIX 3a/IaHUl, MpeAJaraéMbIX B paMKax OCHOBHOI'O TIOCYJapCTBEHHOTO
JK3aMeHa Mo (PU3UKe.

2. COAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usnka u e€é po/ib B NO3HAHHH OKPY:KAKOLLEr0 MUpAa.

®usnka — Hayka o npupoje. SBinenns npuponabsl. usnyeckue sBJICHUS: MEXAHUYECKUE,
TEIUIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNMYUHBL. M3Mmepenne (u3ndeckux BelWYuH. DHU3HUECKHE MPUOOPEI.
[TorpemHocTs u3mepenuil. MexayHapoaHas cucTemMa eJMHULL.

Kak ¢usuka m apyrue ecTecTBEHHBbIE HAyKH M3Y4YaloT NMPUpOay. EcTecTBeHHOHAYYHBIH
METOJ, IO03HaHMs: HAOIIOJECHHE, IIOCTAHOBKA HAYyYHOIO BONPOCA, BBIJBM)KEHUE THUIIOTES,
SKCIIEPUMEHT 110 TIPOBEPKE THUIOTE3, OObsICHEHHE HabmonaeMoro sBieHus. OnucaHue
(bU3NYECKUX SIBICHUH C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, SIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®dusndeckue TPUOOPHI U MPOIEAypa MPSMBIX H3MEPEHUN AaHAJIOTOBBIM U

UG POBBIM IPUOOPOM.
Jlabopamopnwvie padbomovt u onvimol.
1 Omnpenenenue 1eHbI AeNEeHUs KAkl U3MEPUTENBHOTO Mprudopa.
2 N3mepenne pacCcTOsTHUM.
3. H3mepenne o0bEMa )KUIKOCTH U TBEPAOTO Tela.
4 Ornpezienienrne pa3MepoB MajIbIX Tel.

5. N3mepenne temmnepaTypsl U MOMOLIM KUIAKOCTHOIO TEPMOMETpA U JaTUMKA
TeMIepaTyphl.
6. IIpoBenenne uccne0BaHus MO MPOBEPKE TMIIOTE3BL: TAIBHOCTH IMOJIETA IIApPUKA,

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlEe, YeM OOJIbIle BHICOTA ITyCKa.

Paspnen 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUM BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBl, MX pa3Mmepbl. ONBITHI, JOKa3bIBaIOIIME
JMCKPETHOE CTPOEHUE BEIECTBA.

JlBmkeHue dactul BemecTBa. CBsA3b CKOPOCTH JIBUKEHHUS YacTHI] C TEMIIEpaTypOH.
bpoyHoBckoe mBwxenue, auddysus. BzammonelcTBhe YacTHIl BEIIECTBA: NPHUTSDKCHHE U
OTTaJIKHUBaHUE.

ArperaTHble COCTOSIHMSL BEIIECTBA: CTPOCHHME Ta30B, KUAKOCTEM W  TBEPIBIX
(kpucTayunyeckux) Tena. B3auMocBs3b Mexay CBOWCTBaMHU BEIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHM
BOJIBL.



Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JABUKCHUSI.
2. Hab6nronenue nuddysun.
3. HaGmronenue siBieHuid, OOBSICHSIOMIUXCS MPUTSHKEHUEM WM OTTAIKHUBAHUEM

YacTHUIl BEUIECTBA.
Jlabopamopuwie pabomul u onvimol.

1. OrneHka 1MaMeTpa aToMa METOJIOM PsiIoB (C UCToJib30BaHuEeM (poTorpadmii).
2. OnbITHI 110 HAOJIIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OnbITH IO OOHAPYIKEHHIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKEHHSL.

Pasnen 3. /IBu:keHHe ¥ B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHOMepHOEe M HepaBHOMEpHOE JBHUXKeHHE. (CKOpPOCTb.
CpenHsist CKoOpocTh IPU HEPABHOMEPHOM JIBUKEHUHU. PacuéT myTu ¥ BpeMeHU JIBUKEHUSI.

SBnenue mHepumu. 3aKOH HMHEpUMU. B3aumoneicTBue Tesl Kak NPUYMHA U3MEHEHUS
CKOpOCTH JBMXEHMS Tela. Macca kak MmMepa MHEpTHOCTH Tena. IlnotHocte BemiectBa. CBsi3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA.

Cuna xak XxapakTepucTuka B3auMmonencTBus Tten. Cuia ympyrocth M 3akoH ['yka.
N3mepenune cuiabpl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue TiaroreHus u cuna Tsokectd. Cuna
TSKECTH Ha Jpyrux Iutanerax. Bec tema. HeBecomocth. CrokeHue cui, HalmpaBJIEHHBIX 110
onHoU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHUSI U TPEHHUE MOKOS.
Tpenue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

1. Habumroienne MmexaHu4eckoro JBUKEHUS Tena.

2. H3mepenne ckopocTu NpSIMOTMHEHHOTO IBHKEHUSI.

3. Habumtonenue siBjaeHMs] UHEPLUH.

4. Habumronenne n3aMeHeHus: CKopocTy IpH B3aUMOJIEHCTBUH TEII.

5. CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO Tell.

6. CrnosxeHue cuJil, HallpaBJIEHHBIX 11O OJHOM MPSAMOIA.

Jlabopamopusie pabomul u onvimol.

1. OmnpezneneHye CKOPOCTH PABHOMEPHOTO JIBI)KEHUS (LIapuKa B KHUJIKOCTH, MOJEIN
AIEKTPUIECKOTO aBTOMOOUJISL U TaK Jlajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUs Opycka WM IIapuka I0
HAaKJIOHHOM IIOCKOCTH.

3. Omnpenenenue IIOTHOCTU TBEPAOTO TENa.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHus (IepopManun) IpyKUHbI
OT IIPUJIOKEHHOU CUJIBI.

5. OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBKEHHS OT Beca

TCJIa U XapaKTepa COIMPUKACAOIINXCA HOBCpXHOCTCﬁ.

Pa3neun 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hapnenune. CrocoObl yMEHbIIEHUS M YyBelIW4YeHHsA JaBieHus. JlaBneHue rasa.
3aBUCUMOCTD JJaBJIEHMs Ta3a oT 00bEMa, TeMiiepatypsl. [lepenaya naBienus TBEPAbIMU TEIaMH,
KHUAKOCTAMU M razamu. 3akoH [lackans. [IHeBMaTtnueckue MalMHbBIL. 3aBUCHMOCTH JABIICHUS
KUAKOCTH  oT riybunbl. [uapocratmueckuit  mapamokc. Coolmiaromuecs — COCYABI.
I'mppaBnnueckne MEXaHU3MBI.

Atmocdepa 3emsin u atmochepHoe naBiaeHHe. [IpUynHBI CyIIeCTBOBAaHUS BO3IYIIHOMN
o6onoukn 3emnu. OmbiT Toppuyennu. M3mepenune arMmochepHOTO AaBICHHUS. 3aBHUCHUMOCTH
aTMOC(epHOr0 JIaBJIEHUs OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl s u3MepeHHs
aTMOC(EepHOTO JTaBJICHHS.

JlelicTBue KUAKOCTM M Tra3a Ha MOrpyKEHHOE B HHUX Telo. BrlTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTH JAaBJICHUS Ta3a OT TEMIEPATypPhL.
2. [lepenada qaBiaeHUs KUAKOCTHIO U Ta30M.

3. Coob1maromnmecs: Cocy/sbl.

4 I'mapaBamyeckuit mpecc.



5. [TposiBnenue neicTBrst aTMOC(HEPHOTO AABICHHUS.

6. 3aBUCHMOCTD BBITAJIKUBAIOIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela U
IINIOTHOCTH KHAKOCTH.

7. PaBeHCTBO BBITANIKUBAIOLICH CUITBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue miaBaHus Tell: IJIaBaHUE WIM MOTPYKEHHUE TE B 3aBUCUMOCTH OT

COOTHOIIEHUS MIIOTHOCTEH TeJa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00BbEMaA MOTPYKEHHOW B
JKMJIKOCTh YacTH TeJja.

2. OnpeneneHre BbITAJKUBAIONIEH CUJIbI, AEHCTBYIOLIECH Ha TEJNO, MOTPYKEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHJIBI, JCHCTBYIONIEH Ha TEJO B
JKMJIKOCTH, OT MaccChl TeJja.

4, OMBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, ICHCTBYIOIICH

Ha TEJIO B JKHUIKOCTH, OT 00BbEMa MOTPYKEHHON B >KUIKOCTh YaCTH Telda U OT IUIOTHOCTH
AKHUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa Uiy KOHCTPYHPOBAHUE JIOJKH U OIpelaeieHue eé
Ipy30H0AbEMHOCTH.

Pa3nes 5. PaGora u MmomHoCTh. JHEprus.

Mexanudeckas padora. MOIIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuiio paBHOBecUs
pbluara. IlpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] npocTbix MexaHu3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. IIpespamienue
OJIHOT'O BH/Ia MEXAHUYECKOM SHEPTUuu B IpYroil. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenne padbOThl CUIIBI TPEHHUS] IPU PAaBHOMEPHOM JIBUKEHUU Tesa I10
TOPU30HTAIILHON OBEPXHOCTH.

2. Uccnenoanue yciioBUi paBHOBECHS pblyara.

3. N3mepenne KIIJ[ HakIOHHOH IIIOCKOCTH.

4. M3yueHne 3aK0HA COXpaHEHHS] MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pa3nes 6. TensioBble siBJICHHS.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETHUYECKON TEOpUU CTpOeHHMs BemecTBa. Macca
U pa3sMepbl aTOMOB U MOJIEKyJd. ONbITEL, MOATBEPKIAIOIIME OCHOBHBIE IIOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU TEOPHUH.

Mogenu TBEPAOro, KUAKOTO U Ta3000pa3HOr0 COCTOSIHMN BemiecTBa. Kpucraminyeckue
n amopdupie Tena. OOBICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE
MIOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKON Teopu. (CMmaunmBaHWE W KallWUIAPHBIE SIBICHUS.
TenoBoe pacmmpenue u cxaTHe.

Temnepatypa. CBs3p TeMmImepaTypsl CO CKOpPOCTBIO TEIUIOBOTO JBUKEHMSI YaCTHUILL.
Buytpennsst osHeprus. CrnocoObl H3MEHEHHMs] BHYTPEHHEHW OJHEpPruu: TeIulonepenada |
coBeplIeHHe paboThl. Buabl Teruionepeaayn: TeIUIONPOBOAHOCTb, KOHBEKIINS, U3ITyUYEHHE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBA. TemiooOMEH U TElIoBOe
paBHOBecHe. YpaBHEHHUE TeruioBoro OanaHca. [lnaBrneHue u OTBepJeBaHHME KPUCTATUITMYECKHX
BEIIECTB. YenbHas TeruioTa IutaBieHus. [lapooOpazoBanme u KoHmeHcanus. Mcmapenue.
Kumnenune. YnenpHas TeruoTa mnapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPAaTypbhl KUIEHHUS OT
aTMOC(EepHOTO JTaBJICHHS.

BnaxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y IebHasl TENJI0Ta CTOPaHUsl.

[Mpuntunsr pabotel TeroBbix asurateneit KIIJ[ TemnoBoro apurarens. TeruioBeie



JIBUTATENH U 3aIUTa OKpYKaroUeh Cpeibl.
3aKOH COXpaHEHHUs U MPEBpAIlleHUs] YHEPTHH B TEIUIOBBIX IpOIeccax.

JMemoncmpayuu.

1 Habnronenne OpoyHOBCKOTO JABHKEHHUSL.

2 Hab6mronenue nuddysun.

3. HaOnronenue saBneHni cMauMBaHUs U KalUJUIAPHbBIX SIBJICHUH.

4. HaburoieHune TemnnoBoro paciimpeHus Tei.

5. M3MeHeHue aBieHus rasza npu U3MEeHeHUH o0bEéMa U HarpeBaHUM WU
OXJIAKICHUH.

6. [TpaBuita ©3MEpEHUs TEMIIEPATYPBI.

7. Buas Tenonepenauu.

8. OxJnaxeHrne Ipu COBEPLUIEHUN PaOOTHI.

9. Harpesanue npu coepuieHny pad0OThl BHEITHUMH CHUIIAMHU.

10. CpaBHeHuE TEMI0EMKOCTEN Pa3InYHbIX BEILIECTB.

11. Habumonenune kunenus.

12. HaOGnroneHnue noctostHeTBa TEMIEPATyphl PH MJIaBICHUH.

13. Mopnenu TeroBbIX ABUTATENEH.

Jlabopamopuwvie padbomot u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHHUSL.

2. OnBITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl O HAOJIIOIEHUIO TEIUIOBOTO PACUIMPEHUs Ia30B, KUIKOCTEH U TBEPABIX

Tel.

4. Omnpenenenue 1aBjieHus Bo31yXa B OaJlJIOHE LIIpUIIA.
5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUSI BO3yXa OT €ro o0Obéma u
HarpeBaHus WINA OXJIaKICHUS.

6. [TpoBepka runoresbl JMHEWHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA YKUAKOCTU B
TEPMOMETPHUUECKON TPyOKe OT TeMIepaTyphbl.

7. HabGmronenne  u3MeHeHusT BHYTpEHHEH OSHEPrMM Tela B pe3yJibTaTe
TeIuIonepeiaun U paboThl BHEITHUX CHJI.

8. HccnenoBanue siBIEHUS TEIJIOOOMEHa MPU CMENIMBAHUM XOJOJHOW M ropsyeit
BOJBI.

9. Omnpenenenne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW INpPHU TEIIO0OMEHE ¢
HarpeTbiM METAJNINYECKUM LIWJIMHAPOM.

10. Omnpenenenue yeabHON TEMIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca UCIIapeHusl.

12. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. Omnpenenenne yenbHON TEMIIOTHI IIJIaBICHUS JIbA.

Pa3nes 7. JnekTpuyeckue  MarHUTHbIE SIBJICHUS.

Onexrpuzanys Ten. J[Ba pojma >IEKTpUYECKHX 3apsaoB. BzaumopeiicTBre 3apsKeHHBIX
ten. 3akoH KysoHa (3aBUCHUMOCTH CHJIBI B3aUMOJCWCTBUS 3apsHKEHHBIX TE OT BEJIMYMHBI
3aps/IOB M PACCTOSIHUS MEKIY TETIaMH).

Onexrpudeckoe noje. Hanpsk€HHOCTh 3MEeKTpUYecKoro mnosis. [IpuHimn cynepno3unmum
ANEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaaoB. DJIEMEHTapHbIN anexkTpudeckuil 3apsan. CtpoeHue
aroma. [IpoBOTHUKY ¥ JUAIEKTPUKHU. 3aKOH COXPAHEHHS DIIEKTPHUYECKOTO 3apsija.

DNEeKTpUYecKuil TOK. YCIOBHS CYIIECTBOBAHHUS DIEKTPUYECKOro ToKa. Mcrounuku
MOCTOSTHHOTO TOKa. JIEHWCTBHUS SJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHHTHOE).
DNEeKTPUUECKUi TOK B )KUKOCTAX U Ta3ax.

Onexktpuueckas wnenb. Cunma Toka. OJnekTpuyeckoe HampspkeHue. ConpoTUBIEHHE
MIPOBOJHMKA. YJIeIbHOE COINpPOTUBIEHUE BemiecTBa. 3akoH Oma A ydyacTKa Lemn.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TPOBOIHUKOB.

PabGotra n MomHOCTH 3MeKkTpuueckoro Toka. 3akoH Jxoyns—JleHna. OnekTpuyeckue
LEMH U OTPeOUTENN IEKTPUUECKON sHepruu B ObITy. KopoTkoe 3amMbIKaHue.

IloctosiHHBIE MarHuThl. B3amMonelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHmtHoe Imoue.



MarnuTtHoe nojie 3eMIId U €ro 3HaueHue s *KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe nose
JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. /[eficTBME MarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOABUIATEIb IIOCTOSHHOIO TOKa. Vcnonb3oBaHue
AJIEKTPOJIBUTaTEIeH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OneiTel  @apanes. SBiaeHue sieKTpoMarHuTHoW wuHAykuuu. IlpaBuino Jlenna.
Onekrporenepatop. CrocoObl MOJNyYEHHUs JIEKTPUUECKON HSHEPruu. OIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Hemoncmpayuu.

1. DJIeKTpU3anus Tell.

2. JIBa posia nJIeKTpUYECKUX 3apsA0B U B3aUMOJECHCTBHUE 3apsKEHHBIX TEJI.

3. VYCTpoicTBO U IEUCTBUE AIEKTPOCKOTIA.

4. DneKTpocTaTUUeCKast UHIYKIUS.

5. 3aKOH COXPAaHEHUS JIEKTPUUECKHUX 3apsI0B.

6. IIpOBOTHUKY U TUITIEKTPUKH.

7. MopenupoBaHue CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJISL.

8. VcTOYHUKY TOCTOSTHHOTO TOKa.

9. JleficTBUSI 3TIEKTPUYECKOTO TOKA.

10. DNEKTPUUECKUN TOK B JKUIKOCTH.

11. ["a30BbIit pazps.

12. W3mepenne cuiibl TOKa aMIepMeTPOM.

13. W3mepeHue a1eKTpUYeCcKOro HarpsHpkeHNs BOJIBTMETPOM.

14. PeocraT 1 Mara3uH cOnpoTHUBICHUM.

15. BzaumopeiicTBue NOCTOSIHHBIX MAarHUTOB.

16. MopenrpoBaHue HEBO3MOKHOCTH pa3/ieJICHUs IIOJF0OCOB MarHUTA.

17. MopnenupoBaHue MarHUTHBIX 110JIEH OCTOSSHHBIX MarHUTOB.

18. OmnbIT DpcTena.

19. MarsauTtHoe 1osje Toka. DJIeKTPOMarHuT.

20. JleficTBe MarHUTHOTO OJIL HA TPOBOJIHUK C TOKOM.

21. DNeKTpOABUTATENb TOCTOSIHHOTO TOKA.

22. HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHTYKIIUH.

23. Omnbrter @apayest.

24. 3aBUCUMOCTh  HANpAaBICHUS  MHAYKIMOHHOTO TOKa OT  YCIOBUM  €ro
BO3HHUKHOBEHHS.

25. DNEeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopusie pabomsl u onvinol.

1. OneiTel 1O HAOMIONEHUIO  DIEKTPH3AIMM  Tell  HMHIAYKIUEH W TIpH
CONPUKOCHOBEHHUHU.

2. HccnenoBanue NeMCTBUS 2JIEKTPUUECKOTO MO HA IPOBOJAHUKH U AUDIIEKTPUKH.

3. CoOopxka u mpoBepKa padOoThI JIEKTPUUECKON IIETTH MTOCTOSIHHOTO TOKA.

4. M3MepeHue 1 peryJIMpoBaHNUE CUIIBI TOKA.

5. W3mepeHnue 1 peryinpoBaHne HapsKEeHUsI.

6. HccnenoBaHne 3aBUCHUMOCTH CWIJIBI TOKa, MIYLIErO YEpPE3 pE3UCTOp, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OneIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JJIEKTPHUUECKOTO COIPOTHBIIECHUS
MIPOBOJHHKA OT €r0 JITMHBI, MJIOIIAIU ONEPEYHOr0 CEYEHHs U MaTepHara.

8. ITpoBepka npaBuia CJI0KEHNS HANPSHKEHUH TPU MTOCIEA0BATENbHOM COEANHEHUN
JIByX PE3UCTOPOB.

9. [TpoBepka nmpaBuiia s CUIIbI TOKA MpU HapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI HEKTPUYECKOTO TOKA, UTYIIIETO YePe3 PE3UCTOP.

11. Omnpenenenne MOIHOCTH JIEKTPUUYECKOTO TOKa, BBIJENIIEMOI Ha pe3ucTope.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HUAYLIETO YEpPE3 JIAMIIOYKY, OT
HaIlpsKEHNs Ha HEel.

13. Omnpenenenne KI1/] narpeBarens.

14. HccnenoBanre MarHUTHOTO B3aUMOEUCTBUSI TOCTOSIHHBIX MarHUTOB.

15. I/I3yquI/Ie MAaramMTHOI'O IIOJIA IMMOCTOAHHBIX MArHMuTOB IIPHU UX O6’bCI[I/IHCHI/II/I n



pa3leIeHuN.

16. HccnenoBanue JEMCTBUSA 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTYILIKHU C
TOKOM M MarHuTa OT CHJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

18. W3yueHne neicTBUsS MarHUTHOTO 110JI1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHnue 1 n3ydyeHue paboThl 3JIEKTPOABUTaATENs.

20. N3mepenne KII/I anexTpoaBurareslbHONM yCTaHOBKHU.

21. OneITbl 1O HCCIENOBAaHUIO  SIBJICHUS  DJIEKTPOMArHUTHOW — MHIYKIUM:

HCCIIEIOBaHNE N3MEHEHUH 3HAUEHUS U HaIlPaBJICHUSI UHAYKIMOHHOTO TOKA.
9 KJIACC

Pa3znea 8. Mexannueckue siBJICHHS.

Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBWKEHMsS. PaBHOMepHOE MNpsMOJMHEWHOe JBHKeHHE. HepaBHOMepHOE
npsMoJIMHEHOe nBH>KeHue. CpefHsis U MTHOBEHHass CKOPOCTh Tella NPU HEPABHOMEPHOM
JIBU>KEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMonuHelHoe aBukeHue. (CBOOOJHOE TajIeHUE.
Onbitel [Manunes.

PaBHOMepHOE ABWXEHHE 1O OKpYx)HOCTH. [lepron u dactora oOpamnienus. Jluneinas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IIepBb1it 3akoH HerotoHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. Ilpunimn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIBKECHMSI, CUJIa TPEHUS
MOKOs1, APYTUe BUIbI TPEHUSI.

Cuna TsDKECTH W 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJIHOIO IaJICHUS.
JlBrxenune tutaner BOkpyr Cousnua. IlepBas kocmuueckas ckopocTb. HeecomocTts u
MEePErpy3KHu.

PaBHOBecue marepuanbHON TOYKH. AOCOMOTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHOMN OChI0 BpaleHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc tena. M3mMenenne nmmynbca. UMnynbe cubl. 3aKOH COXpPAHEHHUSI MMITYJIbCa.
PeaxkTnBHOE IBMKEHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaGoTa cunm Tskectu, ynpyroctu, TpeHusi. CBssb
sHepruu W paboThl. [loTeHnManbHasE SHEpPrUsi Tena, MOJHSITOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[ToTenuumanpHas Heprus c:xaroi npyxuHbl. Kunernueckas sHeprust. TeopemMa 0 KHHETHYECKOM
SHEpPTUH. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HabGmioienne MexXaHHUYeCKOTO [IBIDKEHHUS Tela OTHOCUTENBbHO pa3HBIX Tel
OTCUETA.

2. CpaBHeHMe TmyTe€d M TPAGKTOPUM JBMXKEHUS OJHOTO W TOrO K€ Tena
OTHOCUTEIILHO Pa3HBIX TEJI OTCUETA.

3. N3mepenne cCKopoCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBH>KEHHUSL.

4. HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

5. HabGnronenue nBuKEHUS Tela 1o OKPYKHOCTH.

6. HabGmronenne MexaHW4ecKuX SIBICHHM, MPOUCXOMASIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHTEIIBHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHUS TeJla OT MACChl TeJa U JEHCTBYIOIIEH Ha HETO CUJIBI.

8. Hab6nronenue paBeHCTBA CHIT TPU B3aMMOICHCTBUH TEJT.

9. N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya nmmyJibca Npy B3aUMOJEHCTBUU TETL.

11. [TpeoOpa3zoBaHus YHEPTUH MIPU B3aUMOICHCTBUU TETI.

12. CoxpaHeHre UMIyJIbca IIPU HEYTIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHue UMITYJIbca IPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.

14. Hab6nronenne peakTHBHOTO ABUKEHUSI.

15. CoxpaHeHue MeXaHH4eCKO SHEPTHU IPU CBOOOHOM IMaJCHUH.



16. CoxpaHeHre MEXaHUYECKON IHEpruu Mpu ABUKEHUU Tejla MO JEeHCTBUEM
TPY>KUHBL.

Jlabopamopuvie pabomul u onvimol.

1. KonctpyupoBanue Tpakra yisi pa3roHa U JalbHEUIIEro paBHOMEPHOT'O JBUKCHHUS
HIapUKa UIH TEJIEKKH.

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUSI OpyCcKa WU JBUKEHUSI IIapUKa 110
HAKJIOHHOM TIJIOCKOCTH.

3. Omnpenenenne yCKOpeHUs Teja MPU PaBHOYCKOPEHHOM JIBHIKEHUU 110 HAKIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JBUKEHHUH
0e3 Ha4aJIbHON CKOPOCTH.

5. [IpoBepka ruUmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHHM Oe€3 HayallbHOM

CKOpPOCTH IIYTU OTHOCATCA KaK pPAn HEUYETHBIX YuCCi, TO COOTBETCTBYIOHIMUC ITPOMECKYTKH
BPEMCHH OJJTUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKECHMSI OT CHJIBI HOPMAaJbHOI'O
JABJICHMSL.

7. Onpenenenue ko3 duiuenTa TpeHus CKOJIbKEHHUS.

8. Omnpenenenne KECTKOCTU IPYKUHBI.

9. Onpenenenue pabOThl CUIIBI TPEHHUS IIPU PABHOMEPHOM JBMXKEHUM Tejla IO
TOPU30HTAILHON IIOBEPXHOCTH.

10. Onpenenenue pabOThI CUIIbI YIPYTOCTU IPU MOIBEME Ipy3a ¢ UCIOIb30BAaHUEM

HEMNOJIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. N3yueHune 3aKkoHa COXpAHEHUS SHEPTUU.

Pa3nesn 9. Mexanuveckue KoJieOaHusi U BOJIHBI.

KonebarenbHoe aBmxenune. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHMIA: MEPUOJI, 4acTOTa,
aMIUMTyna. Maremarudeckuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum npu
K0J1e0aTeIbHOM JIBHKEHUU.

3aryxatomme xonebanus. BoiHykneHHsle koneOanus. Pesonanc. MexaHnyeckie BOJHBI.
CaolicTBa MexaHM4eCKUX BOJIH. [Ipo1osibHBIE 1 MOnepeuHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh
€€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue xonebanuii Ten noa AeHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGnronenue koneGaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. Habumroienne BeIHYX/I€HHBIX KOJIe0aHUI U pe30HaHca.

4. PacnipocTpanenue nmpoAoibHbIX M MONEPEYHBIX BOJIH (HAa MOJEIH).

5. HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimot.

1. Omnpenenenye 4acToThl U eproia KoJedaHuii MaTeEMaTUYECKOT0 MasgTHHKA.

2. Omnpeznenenue 4acTOTHI M NEPHO/Ia KOJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH NepUoAa KoyieOaHUM MOJBEUIEHHOIO K HUTH Ipy3a
OT JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Tepro/ia KoieOaHuil NMpy>KUHHOTO MasiTHUKa OT
Macchl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH Teproaa KoieOanuii Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh Tepro/ia KoJeOaHUi NPy KUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Pa3nes 10. DiiekTpoMarHuTHOE 10JIe ¥ 3J1eKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMarHuTHOE TOJie. DJIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3nekTpoMarHUTHBIX BOJIH. Mcnonab30BaHNE DIIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.

1. CBolicTBa 3JIeKTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. M3y4yeHne CBOMCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIIBHOTO TennedoHa.

Pa3pen 11. CBeToBbIe sIBJICHHUS.

JlyueBas monenb ceta. Mcrounuku cseta. [IpsMonnHeliHOE pacnpoCTpaHEHHE CBETA.
3atmenust Cosnia u Jlynel. Otpaxkenue ceta. [lnockoe 3epkano. 3aKoH OTpaKeHUS CBETa.

[Tpenomiienue cBeta. 3aKoH npeiaoMieHus cBeta. [losHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAYKEHUsS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mydeii B nmuH3e. OnTudeckas cuctema QoroanmnapaTa, MUKPOCKOIA U
Teneckona. ['na3 kak ontuyeckas cucrema. biiM3opykocTs U JanbHO30PKOCTb.

Paznoxenne 6enoro ceeta B crektp. OnbiTel HptoToHa. Cllo)KeHHE CHEKTPaTbHBIX
uBeroB. [{ucniepcus caera.

Hemoncmpayuu.

1. [IpsamonnHENHOE pacCIPOCTPAHEHUE CBETA.

2. OTtpakeHue cBera.

3. [Tomydenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IIpenomnenue ceera.

5. OnTu4eckuii CBETOBO/I.

6. Xoa nyueil B cobuparouieil JuH3e.

7. Xop iydeil B paccenBarouIei JIMH3E.

8. [Tomrydenue n300pakeHUI C TOMOIIBIO JIHH3.

9. [Tpunuun aeictBus poToarnmnapara, MUKPOCKOIIA U TEIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6eoro ceera B CIEKTp.

12. [Tomyuyenue 6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimot.

1. WccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yIJIa MaJIcHUsI.

2. W3ydeHne xapakTepuCcTUK U300pakeHUs IpeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTJla MPETOMIICHHS] CBETOBOTO JIy4ya OT yrJia
MaJICHUS Ha TPAHUIIE «BO31YX—CTEKIIO».

4, [Tomyuenue n300pakeHuid ¢ MTOMOIIBI0 COOMPAIOIICH JIMH3BI.

5. Ornpenenenne POKYyCHOTO PACCTOSIHUSI M ONITUUECKOU CHITBI COOMPAIOIICH JTUH3HI.

6. OMNBITHI IO Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OMBITEI IO BOCIIPUSITHIO 1[BETA TIPEIMETOB MIPH UX HAOJIIOJCHUH Yepe3 IIBETOBBIC
(GUIbTPHI.

Pa3nen 12. KBanToBble SIBJICHHS.

OmnsiTel Pezepdopna u rmianerapHast mojens atomMa. Mognens atoma bopa. Hcnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHElHyaThle CIEKTPHI.

PannoaktuBHOCTE. Anbda, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sapa.
HyxnonHas wmonens aromHoro sgpa. M3zortombel. PagmoaxkTtuBHble npeBpamenus. Ilepuon
MoJIypacmaja aTOMHBIX sJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MAaCCOBOI'O YKMCEI. DHEPrus CBS3U
aTOMHBIX snep. CBs3b Macchl W dHepruu. Peakuuu cuHTe3a W JeneHus sjaep. Ycrounuku
sHepruu CosHIA U 3BE3.

Snepnas sHepreTuka. JleicTBUS paMOAKTUBHBIX U3JIyYEHUIN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHUs U MOTJIONIECHUSI.
CrieKTphbl pa3IMyuHbIX T'a30B.

CnexTp Bopopoa.

Hab6nronenue TpexoB B kamepe Buibcona.
Pabora cuéTurka HOHU3UPYIOUIUX U3ITy4YECHUH.

A e



6. Perucrpanus uzinydeHus npupoIHbBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnwvie padbomut u onvimol.

1. HaburoieHne CruIomHbIX ¥ IMHENYAThIX CIEKTPOB U3JTyUEHHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUH YaCTHUI[BI 10 TOPMO3HOMY IyTH (T10
¢dororpadusam).

3. M3mepeHne paoakTHBHOTO (GoHa.

IHoBTOPUTENBbHO-00001IAKOIMIA MOTYJIb.

[ToBTOpPUTENBEHO-0000IAOIINK  MOIYJIb TpPEIHA3HAYCH JUIS CUCTEMATH3alluk U
0000IIeHHUsT IPEMETHOTO COJICPIKAHMSI M OIBITA JICATEIEHOCTH, IPUOOPETEHHOTO IPU U3YYCHUH
BCEro Kypca (pu3uKH, a TaKXkKe ISl TIOJrOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY JK3aMEHY TIO
(dbusuke 111 00yJaroIIMXCs, BRIOPABIIMX dTOT YUCOHBIN MPEIMET.

[Ipn w3ydeHWHM JAHHOTO MOJIYJISA PEATU3YIOTCS © CHUCTEMATH3UPYIOTCS  BUIBI
NEeSTEeIbHOCTH, Ha OCHOBE KOTOPBIX O00ECIEYMBACTCS JOCTH)KCHHUE TMPEIAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yNIbTaTOB o0Oy4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHAss TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB WCCIICIOBAHUS SIBIICHUM
MPUPOABI U TEXHUKH, OBJIAJICHUE YMCHHUSAMHU OOBSCHATH (U3NYCCKUE SIBICHUS, MPUMCHSISI
MOJIyYCHHBIC 3HAHUS, pelIaTh 3a/1a4d, B TOM YHCJIC KAYeCTBEHHBIC M AKCIICPUMEHTAJIbHBIC.

[IpuHIMIIUATIBHO AEATEIbHOCTHBIA XapakKTep aHHOTO pas3fena peaqu3yercs 3a CYET
TOT0, YTO 0OYYAIOLIHECs BBITOJHSIOT 3a/IaHUsI, B KOTOPBIX UM IMPEJIaracTcs:

Ha OCHOBE TIOJYyYEHHBIX 3HAHWHA pPACIIO3HABATH M HAYYHO OOBICHATH (U3HUECKUE
SIBJICHHSI B OKPY’KAIOIICH PUPOJIC U MIOBCEIHEBHOW YKHU3HH;

MCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICOBAHMS (DH3UUECKUX SBJICHHMA, B TOM YHCIE JUIS
MIPOBEPKH T'MITOTE3 U TOJIYYCHHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4YHBIC OCHOBBI Hamboyiee BaXXHBIX JIOCTHIKCHHUW  COBPEMEHHBIX
TEXHOJIOTUH, HApUMeEp, MPAKTUYECKOTO HMCIOJIb30BAHUS PA3JIMYHBIX MCTOUYHUKOB SHEPIHH Ha
OCHOBE 3aKOHa MPEBPAICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB DHCPTHH.

3. IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHSA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

N3yyenne ¢u3nku Ha ypOBHE OCHOBHOIO OOHIEr0 00pa3oBaHUsl HAMpaBlI€HO Ha
AOCTHIKCHUC JIMYHOCTHBIX, METAIPCAMETHBIX U MPEAMCTHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbrare usyueHus (U3MKKM Ha ypOBHE OCHOBHOIO oOImiero oOpa3oBaHus y
oOyyarorierocs 0yayT chopMUPOBaHBI CIEAYIOIINE TUIYHOCTHBIE PE3YyJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— TMpOSIBICHUE HWHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
¢bu3nyeckoil HayKu;

— [IEHHOCTHOE OTHOILIEHHUE K JIOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXJE€HUH OOIIECTBEHHO 3HAYUMBIX H
ATHUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHNEM TOCTHKEHUN (PU3UKH;

— OCO3HaHUE Ba)XHOCTHU MOPAJIbHO-3TUYECKUX IIPUHLUIIOB B 1€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro0 BOCIIMTAHUS

— BOCHpHUATHE JCTETUYECKMX KauecTB (u3mMueckod Hayku: €€ TapMOHHYHOIO
IIOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

— OCO3HaHME IIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOIIEH KYJIbTYPHI,

— pa3BUTHE HaydYHOM JIOOO3HATENFHOCTH, WHTEpPEca K  HUCCIEI0BATEIbCKOM
NESITENIBHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbs H IMOILHOHAJIBHOIO 0/1ar0NOJIyYHsI:

— OCO3HaHHE LIEHHOCTH 0e30MacHOro o0pas3a *KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH IpaBUJ O€30MacHOr0 TMOBEJEHHs Ha TpaHCIOpTe, Ha JOoporax, ¢



SJICKTPUYCCKUM U TCIJIOBBIM 060py&0BaHI/ICM B JIOMAIITHUX YCJIOBUAX;

— c(hopMUPOBAHHOCTH HaBbIKa PeIICKCHUU, TPU3HAHUE CBOETO MpaBa Ha ONTUOKY UTAKOTO
e MpaBa y Jpyroro 4eoBeKa;

6) TPy10BOT0 BOCTIUTAHUS:

— AKTHBHOC Yy4YaCTHC B PCHICHUH IMPAKTHYCCKUX 3adav (B paMKax CCEMbH,
o0pa3oBaTeNbHOW  OpraHMW3alMy, TOopoja, Kpas) TEXHOJOTHYECKOM W COIMAIbHOM
HaNpPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3MUECKUX 3HAHUH;

—MHTEPEC K MPAKTUICCKOMY M3YUYCHHIO MPOQECCHIA, CBI3AHHBIX C (DU3HKOI;

7) 3K0JIOrH4€eCKOr0 BOCIIUTAHUS:

— OpHUeHTalysl Ha TpUMEHEHHE (U3MYECKUX 3HAHWUN IS pEHIeHus 3a1ad B OO0JIACTH
OKpY’Kaloliel cpejibl, INIAHUPOBAHUS TTOCTYIIKOB M OIICHKH MX BO3MOKHBIX

IIOCJIEICTBUM IS OKPYIKAIOILEH CPENIbL;

—O0CO3HaHUE MI00AIBHOIO XapaKTepa HKOJOTHYECKUX MPOoOJeM U MyTell MXpelieHus;

8) ajanTanum K M3MEHSIOIIMMCH YCJIOBHMSAM COLHAIbHON M NPUPOAHOIiCpPeabI:

—OTPeOHOCTh BO B3aMMOJCHCTBUM IIPU BBIIIOJIHEHUHU UCCIIEI0BAaHUN U MPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

—IIOBBILICHNE YPOBHS  CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIOIEATENBHOCTD;

—NOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HaHUI, B TOM 4ucie (HOPMYIMPOBATHUIICH,
MOHATHS, TUIIOTE3BI 0 (PU3HYECKUX O0BEKTAX U SBICHUSX;

—O0CO3HaHUE J1e(UIHUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 001acTH
buzuku;

— IUTAHUPOBAHKUE CBOETO PA3BUTHSI B TPHOOPETEHUN HOBBIX (PH3MUECKUX 3HAHUIA,

— CTpEeMJICHHUE aHAIM3UPOBATh U BBIABIATH B3aUMOCBS3HM IMPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUI;

—OLICHKAa CBOMX JEHUCTBUM C Y4YETOM BIMSAHMS HA OKPYXAIOUIYIO cpeny,
BO3MOJKHBIX INI00AIbHBIX MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynpTare ocBoeHHs TporpamMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyuaromierocss OyayT chOpMHPOBAaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOIIME TIO3HABATENIbHBIE YHUBEpPCAIbHBIE YueOHbIE MJCHCTBHS, KOMMYHUKATHBHBIE
YHUBEPCATLHBIC yUeOHBIC JICUCTBHUS, PETYJIATUBHBIC YHUBEPCATbHBIC YUCOHBIE ICHCTBUS.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC 1eHCTBHUS

Bba3oBbie JJornueckue 1eficTBUA:

. BBISIBIISATh M XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBICHUI);

. yYCTAaHABJIMBATh CYLIECTBEHHBIH MpHU3HAK KJIacCU(UKALMK, OCHOBAaHUS IS
00001IIeHNS ¥ CPaBHEHMUS;

. BBISBIISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMs B paccMaTpuBaeMbIX (hakrax,
TAHHBIX ¥ HAOIOJICHUSX, OTHOCSAIINXCS K (PH3UUECKUM SIBIICHHSIM;

. BBISIBIISATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U MPH U3YUEHUHU (PU3NUECKUX SIBICHUH U

IMpONHECCOB, ACJaTh BBIBOJAbI C UCITOJIB30BAHUEM JCAYKTUBHBIX 1 HHAYKTUBHBIX YMOSaKqueHHﬁ,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3UUYECKUX BEIUYHH;

. CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemieHus ydeOHOM Qu3nyeckoil 3aaayu
(cpaBHEHHE HECKOJIBKMX BapHAaHTOB pELICHMs, BBIOOpP Haubosiee MOAXOIAMIETO € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciien0BaTeIbCKUE NeHCTBUA:

. MCITOJIH30BaTh BOIIPOCHI KaK MUCCIIE0BATEILCKUNA HHCTPYMEHT ITO3HAHUS;

. MPOBOJIUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOXKHBII
(hbU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DH3NYECKOTO SBJICHHUS;

. OIICHMBATh HA MPUMEHHMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYYCHHYIO B

XOJ€ UCCIICAOBAHUA NI OKCIICPUMCEHTA,
° CaMOCTOSATCIIbHO (I)OpMyJII/IPOBaTL O606H_ICHI/IH " BBIBOJIBI ITO PE3YyJIbTaTaM



MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

. MIPOrHO3UPOBATh BO3MOXKHOE JajibHeiee pa3BUTHE (U3NYECKUX IPOILIECCOB, a
TAKXXC BbIIBUT'ATH ITPCATIOJIOKCHU A 06 HX PAa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

PabGora ¢ undpopmanmeii:

. NPUMEHSTHh Pa3IMYHbIE METOJbI, MHCTPYMEHTBI U 3allpOChl IPU MOUCKE U 0TOOpE
MHGOPMALINH WU JAHHBIX C YIETOM HPEAIOKEHHOH yueOHOo! (u3nyuecKoil 3a1aqu;

. aHAJIM3UPOBATh, CHCTEMATU3UPOBaThb M  HMHTEPIPETUPOBATH  HHQPOPMAILIHIO
Pa3NIUYHBIX BUIOB U (POPM NPEIACTABICHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpecTaBlieHus HH(OpPMaLUU U
WUTIOCTPUPOBATh pEIIacMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AHarpaMMaMH, WHOU TpaguKon u
UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHHBePCAJIbHbIE y4eOHbIe 1efiCTBUSA:

. B XoJie 00cyk/ieHus: yueOHOro MaTepuania, pe3ysibTaToB J1a00paTOpHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY O0OCYKIaeMOil TeMbl M BBICKAa3bIBAaTh WJIEH,
HalleJICHHBIE Ha PellIeHUEe 33/1a4u U MOIep KaHne O0J1arokKenaTeIbHOCTH O0IIeHNUS;

. COIOCTABIJISITh CBOM CYXKICHHSI C CYXKIEHUSMHU JPYTUX YYacCTHHUKOB JHUAJIOra,
oOHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;

. BbIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U TUCbMEHHBIX TEKCTAX;

. nyOIMYHO TPEACTaBIATh PE3yJbTaThl BBINOJHEHHOIO (U3UYECKOro OIbITa
(3KCHIepUMEHTa, UCCIIEeI0BAaHUS, IPOEKTA);

. [NOHUMaTb M HCHOJb30BATh IPEUMYLIECTBA KOMAHIHOW M HMHIMBUAYaIbHOU
paboThI PH perIeHNH KOHKPETHOU (PU3NIECKOI MPOOIIEMBI;

. IPUHUMATh €M COBMECTHOH JeATeNbHOCTH, OPraHUW30BbIBATh ACHUCTBHS MO €€

JTOCTHKEHHUIO: PACIIPENCIIATh POJIH, 00CYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

° BBIIIOJIHATH CBOIO 4aCTb pa6OTLI, AOCTHUTAasl KAYCCTBCHHOI'O PE3YyJibTaTa II0 CBOCMY
HaIIpaBJICHHUIO U KOOPJAUHHPYS CBOU IIGfICTBI/I?I C APpYTMMHU YWICHAMU KOMAaHIbI;
° OLCHHUBATh KadyCCTBO CBOCIO BKJIaJda B O6IJ_[I/II71 MNpOAYKT IIO0 KPUTCPUAM,

CaMOCTOSITENILHO C(hOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aHMOICHCTBUS.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIE yqeﬁm,le JelcTBUA

Camoopranusauus:

. BBISIBJISITH TMPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyalMsiX, TPeOYyrOIUX s
penienus GU3NIecKuX 3HAHUM;

° OpPUCHTHUPOBATLCH B Pa3INIHBIX moaxogax IMPUHATHA peHIeHI/Iﬁ
(MHIMBUIYaNbHOE, TPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUN TPYTIION);

. CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM peIieHHs (PU3UIECKON 3aaud WU IUIaHa

UCCIENOBaHUs € Y4YETOM  HMMEIOIIUXCS PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEHA,
apryMEHTUPOBATH MPEIJIaracMble BApHUAHThI PEIICHUM;

. JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlIeHHE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

. J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U NPEAJIararh MjaH €€ N3MEHEHUS;

. OOBSACHATh MPUYUHBI JOCTH)KEHUS (HEAOCTH)KEHHUS) Pe3yJIbTaTOB JESTENbHOCTH,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTUBBI B JESATENBHOCTh (B TOM 4YHCJIE€ B XOJ BBINOJHEHHS

(U3NYECKOTO MCCIIEOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIUXCS
CUTYyallui, yCTAaHOBJIEHHBIX OLUIMOOK, BOSHUKILIUX TPYIHOCTEMH;

. OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAIM;

. CTaBUTb ce0s Ha MECTO JpPyroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

. npu3HaBaTh CBOE MpPaBO Ha OIIMOKY MpU penieHuH (U3MYecKUX 3adad WId B

YTBCPIKACHUAX HAa HAYUHBIC TEMbI U TAKOC K€ IIPABO APYyroro.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyueHus B 7 KJiacce IpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y OOYJAIOIITUXCSI YMEHHM:

. UCTIOJIb30BaTh MOHATUA: (PU3MUECKHE W XHMHUYECKHE SBJICHUS, HaOIIoneHue,
HKCHEPUMEHT, MOJIEIIb, THIIOTE3a, CAMHULIBI (PU3MUECKUX BEIHMYUH, aTOM, MOJICKYJIa, arperaTHbIe
COCTOsIHMSL ~ BemiecTBa (TBEpHOE, IKUAKOE, TIa3000pa3HOE), MEXaHWYECKOe JBMIKEHHE
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSMOJIMHENHOE), TPAEKTOPUs, PaBHOJCHCTBYIOIIAs CHJIA,
nedopmanus (ynpyras, iacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCYIbI;

. pasnuyarh sBieHUs (IudQys3us, TEIUIOBOE JBUKEHHWE 4YacTUI] BEIIECTBa,
PaBHOMEpPHOE JIB)KEHUE, HEPAaBHOMEPHOE JBW)KCHHUE, HWHEPLHUsA, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPABIX TEJ € 3aKPEIUIEHHOW OCBIO BpaLICHUs, Iepelada JaBJICHUS TBEPIBIMU
TelaMH, >KUJIKOCTAMU M Tra3aMH, aTrMoc(epHoe JaBiieHUE, IUIaBaHUE TeJ, MPEeBpaLleHUs
MEXaHMYECKON HHEpruM) IO ONMCAHHWIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBICHUE;

. pacrio3HaBaTh IMPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBICHHH B OKPYXKAIOIIEM
MHUpE, B TOM uucie (U3NYECKHUE SIBICHUS B NPUPOJAE: INPUMEpPbI JBUKEHUSA C pa3IMYHBIMU
CKOPOCTSIMHM B XKMBOM M HEXUBOH INPUPOJE, NAECUCTBUE CHJIBI TPEHUS B IIPUPOJE U TEXHUKE,
BIMSIHUE aTMOC(EPHOro JaBJ€HHUs Ha HKUBOW OpPraHu3M, IUIaBaHUE pbIO, pblYaru B Tele
YeJI0BEKa, IIPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 337auy B YU4E€OHYIO, BBIJCISATH CYIIECTBCHHbIC
CBOMCTBA (IpU3HAKH) (PU3NUECKUX SBIICHUA;

. ONMCHIBaTh M3yYEHHBIE CBOMCTBa Tel U (U3UYECKUE SBICHMS, WCHOJb3Ys
¢u3nyecknue BeIWYMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BpPEMs, IyTh, CKOPOCTb, CPEAHS
CKOpPOCTb, CHJIa YIIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, AaBlieHue (TBEPIOTO Telna,
KHJIKOCTH, Tasa), BBITAJKUBAIONIAs CHJIA, MEXaHW4ecKass padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJIbI, KO()(UIMEHT TONEe3HOTO JCWCTBUS MEXaHW3MOB, KHHETHUYECKas U
NOTEHIMAJIbHAsl JHEeprus), MpU ONHCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUIl CMBICT
UCTOJNB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W CIUHHIBI (PU3MYECKUX BEIMYUH, HAXOAUTh
(bopMyJIbl, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEIMUYMHY C JAPYTMMH BEJIUYMHAMH, CTPOUTH
rpaduKy H3yYSHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEITHYHH;

. XapaKTepu30oBaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHUS MU IMPOLECCHI, UCHOIb3YS
MIpaBWJIa CJIOKEHUs CUJl (BIOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
NIPaBUJIO pPaBHOBecHs pblyara (0JI0Ka), «30J0TO€ NPAaBUIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOM SHEPIuH, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIIUCBIBATH €TI0
MaTeMaTU4eCKOE BBIPAKECHUE;

. OOBACHATh (PU3NYECKUE SIBICHUS, MIPOLIECCHl U CBOWMCTBA TEJ, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh PUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JOrMYecKuX IIaroB ¢ omnopod Ha 1-2
M3YyYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemath pacu€THble 3a7aud B 1—2 nelCTBUSA, UCHOJIB3YS 3aKOHBI U (HOPMYIIbI,
CBsI3pIBalOIIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3allUChIBATh
KpaTKO€ YCJIOBHE, MOJCTABIATh (DU3MUECKHE BEIUYMHBI B (POPMYJbI U MPOBOJIUTH PACUETHI,
HaXO/IUTh CIPaBOYHbIE TaHHBIE, HEOOXOAMMBIE JUIs PeLIeHHs 3a/1a4, OLlEHUBATh PEATMCTUYHOCTD
MOJTY4YeHHON (PU3MUECKON BEIUYUHBI;

. pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOUIM (PU3UUIECKUX
METOJIOB, B OIKCAHUM HCCIEJ0BAaHMS BBIICIATH MPOBEPSEMOE IPENNOI0KEeHHE (THIIOTE3Y),
pasnuyaTth ¥ MHTEPIPETUPOBATH IMOJYUYEHHBIN pe3ysbTaT, HAaXOJAUTh OIIMOKH B XOJ€ OIBITA,
JIEJIaTh BBIBOJIBI 110 €T0 PE3YJIbTAaTaM;

. MPOBOAMTH OMBITHI MO HAOMIOAEHUI0 (DU3MUECKUX SBICHMM WM (PU3MUECKHX
CBOMCTB Ten: (HOpMYyJIUpPOBATh IPOBEPsiEMble IPEANOJIOKEHHs, COOUpaTh YCTAaHOBKY W3
MIPEeIJI0KEHHOTO 000PYI0BaHHUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBODL;

. BBINOJIHATH TIPSIMBbIE U3MEPEHUs] PACCTOSHMSI, BPEMEHH, Macchl Tella, 00BEMa,
CWJIBI U TEMIIepaTypbl C HCIOJb30BAaHHMEM aHAJOrOBBIX M LHM(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;

. IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETMUMHBI OT APYTOn
C MCIMOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU MyTH PAaBHOMEPHO JIBHKYILETOCS Tela OT

BpPEMCHHU JBUKCHUS TCJIa, CHUJIBI TPCHUS CKOJIBKCHHUSA OT BECa TCja, KauCeCTBa O6pa60TKI/I



MOBEPXHOCTEN TEJI U HE3aBUCHMOCTU CHJIBI TPEHUS OT IUIOUIAAN CONMPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTOCTH OT YJUIMHEHHUS NPYKHHBI, BHITAIKUBAIOUIEH CHJIBI OT 00bEMa MOrpyKEHHOM YacTH
Tela W OT IUIOTHOCTH JKHUJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTrPYKEHO TEJO0, YCIOBHM IJIaBaHUS TEJ, YCIOBUN paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHWU y4YEOHOTO HCCIIECIOBaHUS, COOMPATh YCTAHOBKY M BBITIOJHSTH
U3MEpEeHus, Clleys MpeVIOKCHHOMY IUIaHy, (UKCUpOBAaTh pe3yJbTaThl IOJTYYEHHON
3aBUCHMOCTH (U3WYECKUX BEIMYMH B BHJIC MPEIJIOKEHHBIX TaONWI U TpaduKoB, AeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICJOBAHMUS,

. MPOBOANTH KOCBEHHBIC M3MEPEeHHs (PU3NYECKHX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJKOCTU W TBEPJOTO Teja, CUJIAa TPEHUsS CKOJIbKEHHUS, J1aBJIICHUE BO3/yXa, BBITAIKHUBAIOIIAS
CWJIa, ACUCTBYIOLIAs Ha MOTPYKEHHOE B JKUIKOCTb TeNO, KOA(P(OUIUEHT MOJE3HOro EHCTBUS
MPOCTBIX MEXAHU3MOB), CJEIys MPEI0KEHHON HHCTPYKIMH: IPU BBINOTHEHUU H3MEPEHUI
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHHUE UCKOMOMN BEIMYUHBI,

. coOyoIaTh TMpaBWja TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaToOpHBIM
o0opyI0BaHUEM;
. yKa3blBaTh IMPUHIMIIBI JACHCTBHUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETp, JIUHAMOMETp, COOOINAOLIMECS COCYAbl, OapoMeTp, pblyar, IOJBIXKHBIA U
HETIOJIBYKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

. XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOICTB C OIOPOI Ha MX OMHMCAHUS (B TOM YMCIE: MOJIIMITHUKH, YCTPOHCTBO BOJOIPOBOJA,
TMJIPABINYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMEeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (UIUYECKUX SBICHUA U HEOOXOJUMble (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOANUTH TPUMEPHl (HAXOAWUTh HMH(POPMAIUIO O MPUMEPax) MPAKTHYECKOTO
HCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HM JUIsl oOecriedeHus: 0e30MacHOCTH
npu oOpameHHH ¢ TpUOOpaMU M TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHUS 370POBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpY Kalolle cpesie;

. OCYLIECTBIISATh OTOOP MCTOUYHUKOB MH(OpManuu B MIHTEpHETE B COOTBETCTBUU C
3alaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUNW W IIyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHHKOB BBIACIATH HMHPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUMBON WIIU
MOJKET OBITh HEIOCTOBEPHOM;

. UCIIOJIb30BAaTh IPU  BBIIOJHEHUU YYEOHBIX 3a/laHuil  HAy4YHO-NOMYJISIPHYIO
auTeparypy (U3MYECKOTo COJep:KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJIETh MNpUEMAMM KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMAIMU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIE KPAaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2-3 MCTOYHUKOB HMH(pOpPMAIUU (U3NYECKOTO COJCpXNKaHMSA, B TOM YHUCIE MyOJIMYHO JeNaTh
KpaTKHe COOOIIEHUS O pe3yIbTaTax MIPOEKTOB WK YU€OHBIX UCCIEIOBAHUM, IIPU 3TOM I'PaMOTHO
UCIOJIb30BATh M3YYECHHBIH MOHATUHHBINA anmapaT Kypca (U3MKH, COMPOBOXKAATH BHICTYIUICHHUE
MpE3EHTALNEN;

. OpU  BBHIMNOJIHEHUH Y4YeOHBIX TIPOEKTOB UM  HUCCIEIOBAaHMM  pacnpenessTh
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 33Ja4aMu, CJIEIUTh 3a BBIMOJIHEHUEM
IUTaHa JIeHCTBMM, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHL,
BBICTPaBaTh KOMMYHHUKaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K xoniy obydenust B 8 kjacce npeaMeTHble pe3yJbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYHAIOLTUXCS YMEHHIA:

. MCITOJIB30BATh MOHSTHS: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB
U MOJEKYJ, arperaTHbleé COCTOSHHUS BEIeCTBa, KpHUCTAUNIMYecKue U aMmop(dHble Tea,
HACBIIICHHBIA U HEHACBIILEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPTHs,
TEIJIOBOM JBUTATEIIb, JJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE I10JIE, IIPOBOJHUKH



U IUDJIEKTPUKH, TOCTOSHHBINA IEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

. pa3ianyaTh sBJIECHUS (TEIUIOBOE PACIIUPEHUE U CHKATHE, TEIUIoNepeiada, TEMIOBOe
paBHOBECHE, CMAYMBaHWE, KAaWULIPHBIC SBJICHUS, HUCIApEHUE, KOHICHCALUdA, ILIaBJICHHE,
KpucTayu3anus (OTBepleBaHUE), KUIIEHHE, TeIulonepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIMS,
U3IY4YEeHUE), IIEKTPU3alMsl Tel, B3aUMOJEHCTBHE 3apsiioB, JEHCTBHS 3JEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBYE MarHuTOB, 1€CTBUE MarHUTHOI'O I10JI Ha IIPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKLUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3nyecKoe sIBICHUE;

. pacrio3HaBaTh IPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBJICHUH B OKpYXKarolleMm
MHUpE, B TOM uucie (U3NYECKHE SBICHUS B IMPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KalWJUISIPHBIE SIBJICHUSI B NPUPOJE, KPUCTAJIBI B IpUpoxe, usnydeHue CoslHLa, 3amMep3aHue
BO/I0EMOB, MOPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, DJIEKTPHUECKUE SBICHHS B
aTMocdepe, IEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IoJjie 3eMJH, Apeid Momrocos,
pOJIb MarHUTHOTO MOJSL JUIsl JKU3HU Ha 3eMie, NOJSIPHOE CHUSHUE, NPU 3TOM IE€PEBOJUTH
IIPAKTUYECKYIO 33Jauy B y4eOHYI0, BBIIEIATh CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX
SIBIICHHI,

. ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA TeJ M (PU3UYECKHE SBJICHUS, HCHOJb3Ys
¢u3nvecKkue BEIWYHMHBI (TEeMIIepaTypa, BHYTPEHHsSI SHEPrHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAS
TEIUIOEMKOCTh BEILECTBA, y/elbHas TEIUIOTa IUIABICHUS, yJeJIbHAs TeIyIoTa Mapoodpa3oBaHus,
y/eIbHAs TEIUIOTa CTOPaHMs TOILUIMBA, KO3(PPUIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOW MAIllIUHBI,
OTHOCHUTEJIbHAS BIAXXHOCTb BO3JyXa, OJJIEKTPUUYECKUM 3aps, CWIa TOKA, JJIEKTPUUYECKOE
HalpsDKEHUE, CONPOTUBIIEHHE IPOBOJHMKA, Y/AEIbHOE COINPOTHUBIIEHHE BEILECTBA, padora U
MOIITHOCTh JIEKTPHUUECKOr0 TOKA), MPU OMMCAHUM IPABUIBHO TPAKTOBaTh (PU3UUYECKUN CMBICH
WCTIOJIB3YEMBIX BEIHYUH, 0003HAYCHHS M €AMHUIBI (PU3UUECKUX BEIUYHH, HAXOIUTH (OPMYIIHI,
CBSI3bIBAIOIIME JIAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

. XapaKTepu30oBaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS U IPOLECCHI, UCIOIb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEIIECTBA, IMPUHIIMII
CYNEpIIO3UIMU TosIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHUs 3apsaa, 3akoH Oma Juis
ydacTka Lemnu, 3akoH Jlxoymns—JIenna, 3aKkoH coXxpaHeHUs SHEPTUH, TIPU STOM J]aBaTh CIIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMATUYECKOE BBIPAKEHHE;

. O0O0BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISIBIISITh IPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMX IIAaroB ¢ Onopoil Ha 1-2 W3y4YEeHHBIX CBOICTBa
(bu3nUecKux sIBIEHUH, GPU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

. pemiath pacu€THble 3aJaud B 2—3 NEWCTBUSA, MCIOJIb3YS 3aKOHBI U (HOPMYIIbI,
CBsI3bIBalOIIME (PU3NYECKUE BEIMUYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3alChIBATh
KpaTKO€ YCJIOBHE, BBISBIISTh HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/ladd, BHIOMpATh 3aKOHBI U
¢dopmysbl, HEOOXOAUMBIE Al €€ pelIeHUs, IPOBOJUTh Pacy€Thl U CPAaBHUBATh MOJYYEHHOE
3HaYeHUe (PU3NYECKON BEIMUNHBI C U3BECTHBIMU JaHHBIMU;

. pacrio3HaBaTh NMpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3HUECKUX
METOJIOB, HCIOJIb3Yysl OINHMCAaHUE WCCIENOBAHUA, BBIACIATH IMPOBEPSIEMOE IPEANOTIOKEHUE,
OLIEHMBATh MPABWILHOCTb MOPSI/IKA IPOBEIEHUS UCCIIEA0BAHMUS, J€JIaTh BBIBOIBI;

. IPOBOJIUTH OMBITHl 10 HAOMIOJCHUIO (DU3WYECKUX SIBICHUH WM (U3NUYECKUX
CBOMCTB Ten (KalWJUIApHBIE SIBICHHUS, 3aBUCHUMOCTh [aBJCHHS BO3[yxXa OT ero o0béMma,
TEMIIEPATypbl, CKOPOCTU IIpOLecCa OCThIBAHMSI M HAarpeBaHMsl INPU HM3IYyYEHUM OT IBETa
u3Nydarone (Morjaomaroneiil) moBepXHOCTH, CKOPOCTh HCHApEHHs BOABI OT TEMIIEpaTypbl
KHUJKOCTU U IJIOWAAN €€ MOBEPXHOCTH, DJIEKTPHU3ALMS TEJI U B3aUMOJEHCTBUE AIEKTPUUECKUX
3apsA0B, B3aMMOJEICTBHE TIOCTOSHHBIX MAarHUTOB, BH3YyalHM3alsl MAarHUTHBIX TOJei
IIOCTOSIHHBIX MAarHWTOB, JE€HCTBUS MAarHUTHOTO MOJS HAa IPOBOJHUK C TOKOM, CBOMCTBa
AJNIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOABUIATENSl  IMOCTOSHHOTO  TOKa):  (opMynHpoBaTh
MIpOBepsieMble TPEINONI0KEHNUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOI0 000pyA0BaHNUS,



OIUCBIBATH XOJI OIBITA ¥ (POPMYITHPOBATH BHIBOBI;

. BBIMOJHATh MPSIMBbIE H3MEPEHHUS TEMIEPATypbl, OTHOCHUTEIBHON BIIAXKHOCTHU
BO3/yXa, CWJIbl TOKA, HAIPSDKEHHs] C HCIOJIb30BAHUEM AaHAJIOTOBBIX NPHUOOPOB M JaTYUKOB
($U3NYECKUX BEIUYMH, CPAaBHUBATh PE3YyJbTaThl M3MEPEHHUN C YUYETOM 3aJaHHON aOCONIOTHOU
IIOTPEIIHOCTH;

. IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJJHON (PM3NUECKOI BETUYMHBI OT APYTOH
C MCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHHMH (3aBUCUMOCTh COIPOTHBIIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOIIAU IONEPEUYHOr0 CEUYEHUs U YAEIbHOIO COIPOTHUBIICHUS BELIECTBA IPOBOJHUKA,
CWJIBl TOKa, WAYLIET0 4Yepe3 IPOBOJHHUK, OT HANPSDKEHUS Ha IPOBOJHHUKE, HCCIECIOBAaHUE
[OCIE0BATENbHOIO U MapajUIeJIbHOIO  COCIUHEHMH  IPOBOJHUKOB):  ILIAHUPOBATH
HCClIeIoBaHKle, cCOOUpaTh YCTAaHOBKY U BBIIOJHATh U3MEPEHUS, Cleys MPEATI0KEHHOMY ILIaHy,
(uKCUpOBaTh PE3yIbTATHl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOMUIl W TrpaduKOB, IenaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICJOBAHMS,

. OPOBOIUTH  KOCBEHHBIE  HW3MEpEHUs  (u3nyeckux BeaWuuH  (yAeIbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOLIHOCTb 3JIEKTPUYECKOTO
TOKa): IUIAaHMPOBATb HU3MEPEHMs,, COOUpPATh OSKCIEPUMEHTAIBHYK) YCTAaHOBKY, CIEIys
IIPEIOKEHHOW MHCTPYKLMH, U BBIYUCIIATH 3HAUEHNUE BEJIMYNHBI,

. coOnrofarh IpaBuia TEXHUKU Oe€30MacHOCTH Ipu pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;
o XapaKTCPU30BaTh IMPHUHIUIIBLI I[CI\/JICTBI/UI HN3YYCHHBIX HpI/I60pOB U TEXHHUYCCKHUX

YCTPOMCTB C ONMOPOI Ha WX ONucaHMs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETD,
napopasg  TypOuMHA,  aMIepMeTp,  BOJBTMETP,  CUYETUMK  DJIEKTPUUYECKOW  DHEpruu,
JIEKTPOOCBETUTENbHbIE ~ NPUOOpPHI,  HarpeBaTeibHblE  3JIEKTPONpPHOOpPHl  (IpUMEpHI),
ANEKTPUYECKUE TPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IMOCTOSIHHOIO TOKa),
UCHOJNb3ysd 3HAaHUS O CBOWCTBAaX (U3MUYECKUX SBICHUH U HEOOXOqUMble (QU3NUECKue
3aKOHOMEPHOCTH;

. pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHbIE IPUOOPHI IO
CXeMaM U CXEMaTUYHbIM pUCYHKaM (GKUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
TMTPOMETp, ABHUraTelb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
ANEKTPUYECKUX LIeNel C IOCIeN0BaTebHBIM U MapajUleIbHbIM COEJIMHEHUEM DIIEMEHTOB,
pas3nuyast yclIoBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUYECKHX 1IeTIeH;

. IPUBOJIUTH TPUMEPHl (HAXOAUTh HHPOpPMAIMIO O IMPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KM3HM JUIsl oOecriedeHus: 6e30MmacHOCTH
py OO0palieHUH C NpuOOpaMM MU TEXHUYECKUMH YCTPONCTBaAMH, COXpPAHEHHUS 30pOBBbS U
COOJIIOICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpY Kalollei cpese;

. OCYHIECTBIIATh MOUCK MH(pOpMaLMU (U3NYECcKoro cojepxaHus B VHTepHeTe, Ha
OCHOBE MMEIOLINXCS 3HAaHUU U NMyTEM CpaBHEHUS JONOJHHUTENbHBIX HCTOYHMKOB BBIACIATDH
nH(}OpPMaILIHIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI HIIM MOKET ObITh HEJOCTOBEPHOM;

. UCMOJIb30BaTh MPH  BHIIOJIHEHUH YYEOHBIX 3aJaHUN  HAy4YHO-TIOMYJISPHYIO
auTeparypy (U3MYECKOro COJep:KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJIETh MpUEMAMM KOHCIIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMAIMU U3 OJHOHN
3HAKOBOW CHCTEMBI B APYTYIO;

. co3/aBaTh COOCTBEHHBIE MUCbMEHHbIE U KpPaTKUE YCTHBIE COOOIIEHUs, 0000IIas
MH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3NYECKOTO COAEPIKAaHUS, B TOM YHCIE IMyOJUYHO
MPE/ICTaBIATh PEe3yIbTaThl MPOEKTHOW WM MCCIEI0BATENbCKOW JEATENIbHOCTH, IMPH 3TOM
IPaMOTHO HCMOJb30BAaTh HM3yUYEHHBIN MOHATUHHBIA amnmapar Kypca (U3UKH, COIMPOBOXKAATH
BBICTYTUICHHE ITPE3ECHTALNEH;

. IpY BBITOJHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAHUM (PU3MUYECKHX MPOLECCOB
pacnpenenatb 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTaBICHHBIMU 3a/lad4aMHU, CIEIUTH 3a
BBINOJIHEHUEM IIJIaHa JEHCTBUM M KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHMBATh COOCTBEHHBIH
BKJIaJl B JIEATEJIBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE B3aMMOJEHCTBUE, MPOSBIISS
TOTOBHOCTD pa3peliaTb KOHPIUKTHI.



K koHmy obydenus B 9 Kjacce mpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHHA:

. UCIIOJIb30BaTh IOHATHUS: CHUCTEMa OTCcuéTa, MaTepuajbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOIo JIBUXKEHHUs, Nedopmauus (ynpyras, IUIacTHYECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3Ku, LEHTP TIKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Tesa, paBHOBECHE, MEXaHWYECKHUE KoeOaHHs U BOJIHBI,
3BYK, UH()pPa3BYK U yJIbTPA3BYK, IEKTPOMArHUTHBIC BOJIHBI, IIKAla 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIEKTPbI UCIyCKaHHs M IOIJIOLIeHUs, albda, 0eTa- u
ramMma-u3J1y4eHus, U30TOIb, IIEPHAsl YHEPreTHKA;

. pas3inyath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE IPSIMOJIUHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOEe [BIDKEHHE, CBOOOJHOE NaJeHHE TEl, PaBHOMEPHOE
JIBIDKEHUE I0 OKPY>KHOCTH, B3aUMOJICHCTBHME TeJ, pEakTHMBHOE JABM)KEHHE, KojeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BbIHY)XJICHHBIC KOJICOaHHUs), PE30HAHC, BOJHOBOE JIBUKCHHE,
OTpaK€HHE 3BYyKa, MNPSAMOJMHEHHOE PpacHpOCTPAHEHHUE, OTPaXEHHWE U IPEIOMJICHHE CBETa,
IIOJJHOE€ BHYTPEHHEE OTPAKEHUE CBETAa, DPA3JIOKEHUE OEIOro CBeTa B CHEKTP U CIOXKECHHE
CIEKTPAJIbHBIX LIBETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs paJAMOAKTHUBHOCTb, BO3HHUKHOBEHHE
JMHENYaToro CHeKTpa W3JIy4YeHHs) IO OIMCAaHUI0 HMX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;

. pacro3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3UYECKUX SIBICHUH B OKPYKAIOIIEM
Mupe (B TOM uucie (U3NYECKUe SBJICHHS B MPUPOJE: NPUIMBBI U OTJIUBBI, IBHKEHUE IUIAHET
ConHeyHOM CHUCTEMBbl, PEAaKTUBHOE JABW)KEHHE JKUBBIX OpPraHU3MOB, BOCIPUSATUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMMUYECKHE BOJIHBI, I[yHAaMH, 3XO, L[BETa TeJ, ONTHYECKUe
SABIICHUSI B TIpUpojAe, OWOJNOTHYECKOEe MACWCTBHME BHIUMOIO, YIBTPa(QHOIETOBOTO U
PEHTICHOBCKOIO M3JIy4Y€HHUH, €CTEeCTBEHHBIH paJuOaKTUBHBIA (OH, KOCMHUYECKHE JIyYH,
PaZMOaKTUBHOE W3JIyYE€HUE MPUPOIHBIX MUHEPAJIOB, JEHCTBHE paJMOAKTUBHBIX M3JIy4eHUH Ha
OpraHu3M 4eJOBEKa), MPU ITOM IEPEeBOJUTh NPAKTUYECKYIO 3ajauy B Y4eOHYIO, BBLAEIATH
CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PH3UUECKUX SBICHUH;

. ONHKCBHIBATh M3Y4YCHHbIC CBOWCTBA TeJ M (U3UYECKHE SBJICHUS, HCHOJb3Ys
(u3nyeckre BeIUMUNHBI (CPEIHS U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHHH,
YCKOpEHHE, IEepeMEIEHUE, IyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUsS, CHJAa YIPYrOCTH, Cuja
TSYKECTH, YCKOpPEHHE CBOOOIHOrO TMaJeHHsl, BeC Teja, HMIIYJbC Tea, HMILYJIbC CHJIBIL,
MexaHudeckass paboTa W MOILIHOCTb, NOTEHIMAJIbHAs DJHEPrus Tena, MOJHATOrO HaJ
MIOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAs SHEPIUs CKaTOM NpPYKUHbI, KMHETUYECKas SHEprus,
MIOJTHAsE MeXaHWUYeCKasi YHEPIus, EPUOJI U YacToTa KojieOaHuil, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETAa, MOKA3aTelb MPEJOMIIEHUSI CPEJIbl), IPU ONMUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI MCIIOJB3YyEMbIX BETMYNH, 0003HAUEHHS U €AMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOJIWUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPah)UKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

. XapaKTepu30BaTh CBOICTBa Tell, (PM3UUYECKUE SBJIECHUS W MPOLECCHI, UCIOJIb3Ys
3aKOH COXPAHEHMsI DHEPIuH, 3aKOH BCEMHUPHOTO TITOTEHMSI, NPUHLMII CYNEPHIO3ULUU CHIL,
MPUHLMIT OTHOCUTENbHOCTU ["anmuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS] UMITYJIbCA, 3aKOHBI
OTpaKEHUs U IPEJIOMJICHUS CBETAa, 3aKOHBbI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOTO YMCEN NpU
SJIEPHBIX pPEaKLUAX, IPU TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIlUCHIBATh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

. 00BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISBISTh MPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE M3 2—3 JIOrMYECKMX IIAaroB ¢ OMOpoi Ha 2—-3 WU3yuUeHHBIX CBOWCTBA
(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemiath pacy€THbIe 3a1aud (OMMpAroIIMecss Ha CUCTeMy U3 2—3 ypaBHEHHMI),
UCIOJIb3Ysl 3aKOHBI M (POpPMYJIbI, CBsI3bIBaroIIMe (U3MUECKUE BEIWYMHBI: HA OCHOBE aHalln3a
YCIIOBHS 33/1a4M 3aIMCHIBAaTh KPaTKOE YCIOBUE, BBISIBIIATH HEAOCTAIONINE WIN U30BITOUHBIE



JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIC AJII PELICHUS, MPOBOIUTH PACUETHI U
OILICHUBATh PEATMCTUYHOCTD MMOTYYCHHOTO 3HAYCHHSI (PHU3UIECKON BETHYNHBI,

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIU (PU3HUECKUX
METOJIOB, HCIOJIb3Yysl OIHMCAaHUE MWCCIEN0BAHUSA, BBIACIATH IMPOBEPSIEMOE IPEANOIOKEHUE,
OLICHUBATh  MPABWJIBHOCTh  TOpSAKAa MNPOBENCHUS  HMCCIEIOBAaHUSA, J€JIaTh  BBIBOJIBI,
WHTEPIPETUPOBATH PE3yIbTAThl HAOIIOACHUN U OIBITOB;

. MPOBOAUTH OMBITHI MO0 HAOMIOACHUIO (PU3MYECKUX SBICHUM WM (PU3UUECKUX
CBOMCTB TeJl (M3yuyeHue BTOPOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUS YHEPrUH, 3aBUCUMOCTb
nepuoja KoieOaHUM MPYKUHHOTO MasTHHKAa OT Macchl Ipy3a M KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTY/bl MajbIX KOJeOaHWii, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
paznoxkeHue Oejoro cBera B CHEKTP, M3YUYCHHE CBOMCTB M300pakKeHMsI B IJIOCKOM 3€pKajie U
CBOWCTB M300paXeHUS MIPpeMeTa B COOMpAIOIIe JIMH3€e, HaOIr0IeHNe CIJIONIHBIX U IMHEHUaThIX
CHEKTPOB M3JIY4YEHHs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3 HM30BITOUHOTO Habopa
000py/I0BaHUsI, ONMUCHIBATH XOJI OTBITA M €r0 PE3YyIbTaThl, POPMYIUPOBATH BHIBO/IBI,

. MIPOBOAMTH MPU HEOOXOJIUMOCTH CEPHUIO MPSMBIX U3MEPEHUHN, OIPEEIIssl CpeHee
3HAUCHUE M3MEPSEMON BEeITHMYUHEI ((POKYCHOE PacCTOSTHUE COOMPAIOIICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

. IPOBOAMTH  HCCJIENOBAHUE  3aBUCUMOCTEH  (PU3MUECKMX  BEIMYMH  C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTD IyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJbHOM CKOpPOCTH, Iepuojia KoJeOaHUM MaTeMaTHMYeCKOro MasTHHKA OT
JUIMHBI HUTH, 3aBUCUMOCTH yTja OTPa)KEHHsI CBETa OT yrja MaJeHHs W yria MPEeJIOMIICHUS OT
yria TajeHus): IUIAHHUPOBATh WCCIEAOBAaHHUE, CaMOCTOSATENILHO COOMpaTh yCTAHOBKY,
(buKcupoBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYHMH B BHUJE TaOIHIl U
rpaduKoB, JeJ1aTh BBIBOJBI 10 pE3yJIbTaTaM UCCIIEIOBAHNUS;

. MPOBOJANTH KOCBEHHBIE M3MEPEHUS (PU3UUYECKHX BEIUYUH (CPEOHssE CKOPOCTh U
YCKOpEHHE Tejla TpPH PABHOYCKOPEHHOM JIBKCHHH, YCKOPEHHE CBOOOJHOTO TIaJICHHS,
KECTKOCTh MPYKUHBI, KOYPPUIIMEHT TPEHUs CKOJIBKEHUSI, MEXaHU4YeCKasi padoTa U MOIIHOCTbD,
4acTOTa U MEepUo] KOJIeOaHU MaTEMAaTHYECKOTO U MPY>KUHHOTO MAasiTHUKOB, ONTUYECKAsl CHJIa
coOuparomed  JUH3BI, pAAMOAKTUBHBIA  (OH): TMIAHUPOBATH HW3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY ¥ BBIITOJIHATH U3MEPEHUS, CIISAYS NMPEI0KEHHON HHCTPYKITHH,
BBIYHCTISATH 3HAYCHHE BEIMYMHBI U aHATU3UPOBAThH MOMyUYEHHBIE PE3YNIbTATHI C YIETOM 3aJaHHOU
IIOIPEIHOCTH U3MEPEHU;

. coONrofaTh MpaBWiIa TEXHUKH Oe30macHOCTH Tpu pabore ¢ 1abopaTOpHBIM
0o0opyI0BaHUEM;
. pa3ianyaTh  OCHOBHBIE  MPH3HAKA  U3YYEHHBIX  (U3HUECKUX  MOJeINe:

MaTepuagbHas TOUKa, abCONIOTHO TBEP/IOE TE0, TOUEUHBI HCTOYHUK CBETA, JIy4, TOHKAs JINH34,
IJIaHEeTapHask MOJENIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTI'O Spa;

. XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOpOH Ha MX ONUCaHWs (B TOM 4YHUCIE: CIHIOMETP, JATYMKU IOJIOKEHHUS,
paccTosiHUA M YCKOpPEHHMs, pakeTa, 3XOJIOT, OYKH, Hepuckor, ¢doToanmapar, ONTUYECKHE
CBETOBO/Ibl, CHEKTPOCKOI, J03MMETp, Kamepa BuibcoHa), MUCHONB3ysS 3HAHUS O CBOMCTBAX
(bu3nUecKux sIBICHUH U He0OXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOIMUYECKHX IMPOLECCOB MPU pEIIeHHH Y4eOHO-
MPAKTUYECKHX 3ajay, ONTUYECKHE CXEMbI JJIsl TOCTPOEHUsI N300paKeHUN B IJIOCKOM 3epKalie U
coOuparoie JTHH3E;

. NPUBOJIUTH NPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMPUMEpPAX) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HM JUIsl oOecriedeHus: 6e30MacHOCTH
npu OoOpalieHuH ¢ NpudOpaMM M TEXHUYECKUMH YCTPOMCTBaAMH, COXpPAaHEHHUS 30pOBBS U
COOJIIO/ICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlel cpere;

. OCYHIECTBIISATh MOMCK HHQOpMAIMK (undyeckoro cojaepxkanus B HHrepHere,
CaMOCTOSITENILHO (POPMYJIHPYS MOMCKOBBIN 3aIIPOC, HAXOAUTH MYTH OINpPEAEICHHS



JOCTOBEPHOCTH TOJYYCHHON MH(POPMALUK Ha OCHOBE MMEIOIIMXCS 3HAHUHM U JTOTIOJHUTEIIBHBIX
HUCTOYHUKOB;

. UCMOJIb30BaTh IPU  BHIIOJIHEHUU YYEOHBIX 3aJaHUN  HAy4HO-IIOMYJISPHYIO
auTeparypy (U3MYECKOTO COIEp)KaHus, CIpaBOYHBbIE MaTepHalibl, pecypchl cetu HHTepHer,
BIaJeTh NpUEMaMU KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOH
3HAaKOBOM CUCTEMBI B JIPYTYIO;

. co3/1aBaThb COOCTBEHHbIC ITMCBMEHHbIE M YCTHBIE COOOILEHHSI Ha OCHOBE
nHpOpPMAIMK U3 HECKOJBKUX MCTOYHUKOB (DU3MUYECKOTO COAEpIKaHuUs, MyOIMYHO MPECTABIATh
pe3ysbTaThl IPOEKTHOM WM HCCIIENOBATEIbCKONM NEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO
MCIOJIb30BATh N3YUYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszaena (GU3UKdA U COPOBOXKIATh
BBICTYIICHHE IIPE3EHTAalMEN C yu€TOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



4. TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

No HanmenoBanue pa3aenoB U T€M NPOrpaMMBbl KonuuecTtBo yacon DnekTpoHHBIE (TM(MPOBBIC) 00pa30BaTEIIHHBIC
n/n pecypcsl
Bcero| KontpomnbHble IIpakTHueckue
paboTh paboThl

Pasnen 1. ®usuka u eé poJib B NO3HAHNH OKPYKal0LIero Mupa

[.T | ®uszuka - HayKa 0 IPUPoJIe Z [[bubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

27| dusnueckre BEIMYHHBI 2 | 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f416194]]

3—| EctecTBeHHOHAYUYHBII METO/ TO3HAHUS 2 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f416194]]

Hroro no pazneny —o—

Paznen 2. [lepBoHavaibHbIE CBeIeHNsI O CTPOEHUM BellecTBA

2.1 CtpoeHue BeliecTBa ] [[bubmuoTeka [IOK
https://m.edsoo.ru/7f416194]]

22—} J[BrbKeHHE 1 B3aUMOJICHCTBHE YaCTHUII BEIICCTBA L2 1 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f4161941]]

2.3 | ArperaTHble COCTOSIHUS BEIIECTBA L2 | [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f4161941]]

Hroro no pazgeny h)

Paznen 3. /IBuskeHue U B3auMoOAelcTBHE TeJl

3.1 |MexaHWYECKOE IBIKCHUE 3 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f4161941]]

3.2 | Wuepuus, macca, IIIOTHOCTh 4 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]

3.3 |Cwuna. Bugsr cun 14 1 2 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f416194]]
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Ne HaumeHoBanue pa3eioB U TEM MPOrpamMMBbl KonuuectBo uacos DnekTpoHHbIe (IH(POBBIE) 00pa3oBaTEIbLHBIC
n/n pecypcsl
Bcero| KonTposbHbie [IpakTrueckue
paboThI paboThI

Hroro no pazgeny 21

Pa3znen 4. laBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

411 laBnenue. [lepenaya napieHus TBEPABIMU TEIAMH, 3 [[bubmuorexa [JOK

YKUJIKOCTSAMH U Fa3aMH https://m.edsoo.ru/7f416194]]

#2—| JlaBieHue KuaKocTu 5 [[bubmmoTexa [TOK
https://m.edsoo.ru/7f416194]]

43— ATMocdepHoe JaBICHUE 6 [[bubnuotexa [IOK
https://m.edsoo.ru/7f416194]]

A44— JleiicTBUE )KUIKOCTH U raza Ha NOTpy>KEHHOE B HUX TEJIO 7 1 3 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f416194]]

Hroro no pazneny 2

Pasnea S. PaGoTa m MOIHOCTB. JHEPrust —

5.1 |PaboTa 1 MOIIHOCTh 3 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f416194]]

5.2 | TIpocThie MEXaHU3MBI 5 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f416194]]

5.3 | MexaHuueckasi SHEpIrus 4 1 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f4161941]]

Hroro no paszneny 12

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12
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TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC

Ne HaumeHoBaHue pa3ienioB U TEM MPOrpaMMEbI KonuuectBo uacos OnekTpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
/o pecypcsl
Bceero| KoHTtposbHbIE IIpakTrueckue
paboThI paboThI

Pazgen 1. TenioBblie ABJICHUA

T CTpoeHue 1 CBOMCTBA BELIECTBA 7 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f4181ce]]

72— TeruioBbie mporiecchbl A 1 5 [[bubaunoreka [JOK
https://m.edsoo.ru/7f4181ce]]

Hroro no pazneny 28

Pa3jen 2. JaekTpryecKue ¥ MATHUTHBIE SIBJICHUSA

21— DnekTpudeckue 3apaabl. 3apsHKEHHBIC Tella U UX 7 1 [[bubnuoTeka [IOK

B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce]]

22— [10CTOSIHHBIN JIEKTPUUECKHUI TOK 20 1 7 [[Pubmmoreka [IOK
https://m.edsoo.ru/7f4181ce]]

23— MarHuTHBIC SIBJICHUS 6 1 1.5 [[PubmmoTreka [IOK
https://m.edsoo.ru/7f4181ce]]

2.4 | DneKTpOMarHuTHasT WHAYKIUS 4 [[bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce]]

Hroro no pasaeny 37

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

TEMATHYECKOE IINTAHUPOBAHHE 9 KJIACC



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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No HaunmenoBanue pa3aenoB U TeM NPOrpaMMBbl KonuuectBo yacon OnekTpoHHbIe (I(POBHIE) 00pa3oBaTEILHBIC
/o pecypcsl
Bcero| KonTposibHbIe IIpaktuueckue
paboThl paboThl

Pa3zgen 1. Mexann4ueckue siBJICHUA

[T | MexaHn4eCKOe JIBMYKCHUE M CIIOCOOBI €r0 OIMMCaHUs 10 1 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

1.2 |B3aumoneiicTBre Te 20| 1 3 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f41a4a6]]

13— 3aKOHBI COXpaHEHUS 10| 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazneny —46/

Pazjen 2. Mexanuveckue KoJae0aHUSA U BOJHBI

2.1 | MexaHu4yeckue KojeOaHus 7 3 [[bubnuotexa [IOK
https://m.edsoo.ru/7f41a4a6]]

22— MexaHn4eCcKre BOJIHbL. 3BYK L& 1 3 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazneny 13

Pa3nen 3. JinekTpoMarHuTHOE MOJ€ M JIEKTPOMATHUTHbIE BOJIHD

3.1 |DneKTpOMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI 6 2 [[bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6]]

Hrorp no pazgeny 6

Pa3pnen 4. CBeToBbIe siBICHHUS

4.1 |3akoHBI paclpOCTPaHEHHs CBETa 6 2 [[bubauroreka [IOK
https://m.edsoo.ru/7f41a4a6]]

4.2 |JIuH3BI U ONITUYECKHE TPHUOOPHI 6 3 [[bubaunoreka [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
https://m.edsoo.ru/7f41a4a6

Ne HaumeHnoBaHue pa3ziesioB U TEM NpOrpaMMBbl KoanuecTBo yacos DnekTpoHHbIe ((POBBIE) 00pa3oBaTEIbLHBIC
/o pecypcsl
Bcero| KonTposbHbie IIpakTrueckue
paboTh paboThl
4.3 |Pa3nokeHue O€I0oro CBETa B CIIEKTP 3 2 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6]]
Hroro mo pasaeny 15 |
Pa3zgen 5. KBanToBbIe IBJICHUA
51— Ucnyckanue u noriomneHue cBeTa aToMoM 4 1 [[bubnuotexa [IOK
https://m.edsoo.ru/7f41a4a6]]
52— CTpoeHne aTOMHOTO sapa o 1 [[bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
53— Sl nepHble peakuuu —F— | 1 [[Bubmmorexa LJOK
https://m.edsoo.ru/7f41a4a6]]
Hroro no pazgeny —H—=
Pasnen 6. [loBTopuTE/IbHO-00001IAI0IIMIA MOYJIb e
6.1 |IloBTOpenue u o6oOuIeHNE colep KaHUs Kypca HGU3UKU 9 2 [[bubnuoteka [IOK
3a 7-9 knacc https://m.edsoo.ru/7f41a4a6]]
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
5.ITOYPOYHOE INJIAHUPOBAHMUE 7 KJIACC
Ne Tema ypoxka KonnuecTtBo yacos Hata OneKTpoHHBIE HH(POBBIE
n/n HU3YUCHUS O6pa3OBaTeJ'ILHI>IC pPeCypChI
Bceero| Kontponsasie | IlpakTnueckue
paboTsI paboThI



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

Tema ypoxka

KonmnaecTBo wacoB

Bcero

KonTtposnbhbie
paboTHI

IIpakTrueckue
paboTHI

Jlara
HU3YyUYECHUS

DJIEKTPOHHBIC ITU(PPOBBIC
00pa3oBaTeIbHBIC PECYPCHI

[[@Pu3nka — Hayka o npupoze. SABieHus npuposl]|

[[1]

2 |[[Dusnyeckue sBICHHS ] 1 ([1]
3 |[[®u3nyeckue BeTUYNHBI U UX U3MEpPEHUE] ] i [[1]
4 |[[Ypok-uccnenoanue "M3mepenue teMeparypsl Ipy MOMOIIU T 1 [[1]
KHUJKOCTHOTO TEPMOMETpA U JaTurKa Temneparypsl'|]
5 |[[Meroas! HayuHOTO TT03HaHUS. Onucanue Gpu3nIecKux t [[BuGmmoTteka LIOK
SIBJICHUU C TIOMOIIIBIO MOJIETICH | | https://m.edsoo.ru/ff09f72a]]
6 |[[Ypoxk-uccnenosanue "lIpoBepka rumore3sl: AaJbHOCTh MOJETA |1 1 [[1]
HIapUKa, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIle
BBICOTA ITycKa']]
7 |[[CTpoenue BemecTBa. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE 1 [[BuGmmoTteka LIOK
CTpPOEHHUE BelecTBa]| https://m.edsoo.ru/ff09fe0a]]
8 |[[[dBuxeHue yacTHIl BeniecTBa] | I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a013¢]]
9 |[[Ypoxk-uccnenoanue «OnbITHI 10 HAOTIOJEHHUIO TETLTIOBOTO 1 1 [[1]
pacIIMpPEHUs Ta30B» ]|
10 |[[ArperaTHbie COCTOSIHHS BEIIECTBA] ] 1 [[1]
11 |[[OcobenHOCTH arperaTHbIX cOCTOSSHUMN BOAbI. O000IIeH e 110 1 [[bubmuoTexa [IOK
pasneny «IlepBoHavyasibHBIEC CBEIEHUS O CTPOCHUH BEIICCTBAY | https://m.edsoo.ru/ff0a0378]]
12 [[[Mexanuueckoe nBrHkeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE 1 [[bubmuoteka [IOK
IBIKeHNE | | https://m.edsoo.ru/ff0a05¢c6]]
13 |[[CkopocTh. Enunuiier ckopoctu]] 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/ff0a079¢]]



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

Ne Tema ypoxka KonuuecTBo yacor Jara DJIEKTPOHHBIC ITU(PPOBBIC
/i U3yUCHHUS 00pa3oBaTebHBIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
14 |[[Pacyer myTH U BpEMECHH JBUKCHHUS | | I [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0a0ae4]]
15 |[[Muepuus. Macca — mMepa HHEPTHOCTH Tel | | I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a0c10]]
16 |[[[LmoTHOCTB BemiecTBa. PacueT Macchl 1 0ObeMa Tejia Imo ero i [[BuGmmoTteka LIOK
IJIOTHOCTH | https://m.edsoo.ru/ff0a0fee]]
17 |[[JIaGopaTopHas pabota «Onpenenenre IIoTHOCTH TBEPIOTO i 1 (1]
Tena»]]
18 |[[Pemienue 3anau o Teme "[lmoTHOCTH BemecTBa" || : [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0al23c¢]]
19 |[[Cuna xak xapakTepucTHKa B3auMmojaeiicteus tei. Cuna : (1]
ynpyrocti. 3akoH ['yka]|
20 |[[JTaGopaTopHas pabota «l3ydyeHne 3aBUCUMOCTH PaCTSKEHUS ! 1 (1]
(mepopmaniun) IpyKUHBI OT NPUIIOKEHHON CHUITBI» ]|
21 |[[SBnenue TaroteHus. Cuia TsHKECTH ] [[1]
22 |[[Cesi3b MEXIy CUIION TsDKECTH U Maccol Tena. Bec tena. | [[BuGmmoTteka LIOK
Pemenue 3anay mo teme "Cuna tsoxectu' || https://m.edsoo.ru/ff0al1778]]
23 |[[Cuna TspKeCTH Ha JIpyrux miaHerax. Ousnueckue 1 [[bubmanoreka LIOK
XapaKTEPUCTUKHU TIIIaHET]] https://m.edsoo.ru/ff0al1502]]
24 |[[A3mepenue cun. Junamomerp]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0al8cc]]
25 |[[Bec Tena. HeBecomocTs]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0al778]]
26 |[[CnokeHHE IBYX CHJI, HAlPABJIEHHBIX 110 OJTHOW MIPSMOiA. 1 [[PubmuoTexa [JOK
PaBHopeiicTBytOmAs cui|] https://m.edsoo.ru/ff0ala70]]
27 |[[Pemenue 3agau o Teme "PaBHonmericTByromas cui' || 1 [



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Ne Tema ypoxka KonuuecTBo yacor Jara DJIEKTPOHHBIC ITU(PPOBBIC
n/m U3yUCHHUS 00pa3oBaTebHBIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
28 |[[Cuna tpenus u e€ Buapl. TpeHue B MpUpOe U TEXHUKE] | 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0alb9c]]
29 |[[JTabopatopHas paboTa «3yueHre 3aBUCIMOCTH CHJTbI TPEHUS 1 1 [[bubmuoTexa [JOK

CKOJIBXKEHUS OT CUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEI» ||

https://m.edsoo.ru/ff0alcc8]]

30 |[[Pemenue 3ama4 Ha onpe/eiIeHUE PABHOICHCTBYIOIIEH CUJITBI] | T (1]
31 |[[Pemenne 3amau mo Temam: «Bec Tenay, «I'padudeckoe i [[BuGmmoTteka LIOK
n3o0pakenue cin, «Cuib», «PaBHOIEHCTBYIOMIAS CHID)] | https://m.edsoo.ru/ff0alde0]]
32 |[[KonTpoabHas paboTa o TeMaM: «MeXaHM4eCKOe IBHIKCHHEY, I 1 [[1]
«Macca, I0THOCTEY, «Bec Tenay, «I"padudeckoe n300paxeHme
cum, «Cunei»||
33 |[[AaBnenue. CriocoObl yMEHBIICHUS U YBEIUYCHHS TaBICHUS | | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a20a6]]
34 |[[aBneHue ra3za. 3aBUCUMOCTbH JIaBJICHUsI Ta3a OT 00bEMa, : [[bubmuoTexa [JOK
TeMneparypsi] | https://m.edsoo.ru/ff0a2376]]
35 |[[ITepenaua naBieHust TBEPABIMU TeAMU, KUIKOCTSIMH U 1 [[bubmuoTexa [JOK
razamu. 3akoH [lackais]| https://m.edsoo.ru/ff0a25b0]]
36 |[[[laBieHME B )KUJKOCTH U Ta3e, BHI3BAHHOE JICCTBUEM CHUJIBI | [[bubmuoTexa [JOK
TSOKECTH | | https://m.edsoo.ru/ff0a2718]]
37 |[[Pemenue 3ama4 1o Teme «JlaBjaeHue B )KUAKOCTH | raze. 3aKkoH 1 [[bubmuoTexa [JOK
[MTackamnsn]] https://m.edsoo.ru/ff0a2826]]
38 |[[Coobmraromuecs cocyibl|] 1 [[BubmmoTtexa IIOK
https://m.edsoo0.ru/ff0a29701]]
39 |[[TmmpaBamaeckuit mpecc]| 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/ff0a3136]]
40 |[[ManomeTpsl. [ToprHeBO# XKHAKOCTHBINA HACOC] | 1 [[1]



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
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Ne Tema ypoxka KonuuecTBo yacor Jara DJIEKTPOHHBIC ITU(PPOBBIC
n/m HU3YyUYECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
41 |[[AT™Mocdepa 3emiu ¥ IPUIHUHEI €€ CYIIECTBOBAHMS | | I [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0a2b5al]]
42 |[[Bec Bo3myxa. ATMochepHOe naBieHue] | I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a2b5a]]
43 |[[U3mepenue atmocdeproro aasienus. OnbiT Toppudenim]| i [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a2da8]]
44 |[[3aBUCUMOCTBH aTMOC(EPHOTO AaBJICHUSI OT BBICOTHI HaJl i [[bubmuoTeka [IOK
ypoBHEM MOpsi|] https://m.edsoo.ru/ff0a2fc4]]
45 |[[bapomerp-anepouna. ATMocdepHOe TaBICHHE Ha Pa3INIHBIX t [[bubmuoreka [IOK

BBICOTAX] |

https://m.edsoo.ru/ff0a2fc4]]

46 |[[Pemenue 3ama4 mo teme " AtMochepHoe naBienue" || : (1]

47 |[[HdeiicTBHe KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. ! [[bubmuoTeka [IOK
ApxumenoBa cunal] https://m.edsoo.ru/ff0a3276]]

48 |[[JIabopaTopHas paboTa «OnpeaeneHne BbITAIKUBAIOLIEH CHITb, |—I 1 [[bubmanoreka LIOK
JIefCcTBYIOIIEH Ha TEll0, HOrPY>KEHHOE B KUAKOCTH» ] https://m.edsoo.ru/ff0a33fc]]

49 |[[JTabopaTopHas pabota no Teme «VccnenoBaHue 3aBUCUMOCTH 1 1 [[bubmanoreka LIOK

Beca Tejia B BoJie OT 00bEMa MOrpyKEHHOH B )KUJIKOCTh YaCTH
Tenay]|

https://m.edsoo.ru/ff0a3514]]

50

[[ITnaBanue Temn]|

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a3a96]]

51 [[[JTaGopaTopHnas paboTta "KoHcTpynpoBaHUe apeoMeTpa Wi 1 1 [
KOHCTPYHPOBAHUE JIOJIKU U OTIPEJEICHHUE €€
rpy3onoabEMHOCTH" ||

52 |[[Pemenue 3amau o TeMaM: «IlnaBanue cyoB. 1 [[bubmuoTexa [IOK

BosznyxomnaBanue», «JlaBneHne TBEpABIX TEN, KUIKOCTEH U
razoBy||

https://m.edsoo.ru/ff0a3654]]



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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Ne Tema ypoxka KonuuecTBo yacor Jara DJIEKTPOHHBIC ITU(PPOBBIC
n/m HU3y4YECHUS o0Opa3oBaTeIbHbIC PECYPChI
Bcero| Kontponbsnsie | IlpakTuueckue
paboTHI paboTHI
53 |[[KonTposbHas paboTa 1o Teme «JlaBneHue TBepbIx Tel, 1 1 [[1]
JKUJIKOCTEHN U Ta30B»]|
54 |[[Mexanuueckas pabora]] I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a3{82]]
55 |[[MomHocTh. Equnuiibl MOtHOCTH] | i [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a3{82]]
56 |[[Ypok-ucciaenoanue "Pacyér MOIIHOCTH, pa3BUBAEMOM MpU i 1 [
noabEMe 1o jectHuie" ||
57 |[[IIpocTbie Mexanu3mbl. Peruar. PaBHOBecue cui Ha peruare] ] I [
58 |[[Pbruaru B Texnmke, ObITY U ipupoje. JlaboparopHas padoTa 1 0.5 [[bubmmoreka LIOK
«HMccnenoBanue ycioBHid paBHOBECHS pbIuaray|| https://m.edsoo.ru/ff0a478e]]
59 |[[Pewienue 3amau o Teme «Y CI0BUS paBHOBECHUS pbluara|| ] [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0a48a6]]
60 |[[KoadduimeHT mojae3Horo AeHCTBUS MEXaHU3Ma. ] 0.5 [[1]
JlaGopartophas pabota «M3mepenne KIT/[ HaknoHHOMN
TJIOCKOCTHY |
61 |[[Pemenue 3amgau o teme "Pabdota, mortHoCcTh, KIT/"]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0a4c48]]
62 |[[Mexanuueckas >Heprus. Kunetnueckas u noTeHIManbHas 1 [[bubmuoTeka [IOK
SHeprus| | https://m.edsoo.ru/ff0a4252]]
63 |[[3aKOH COXpaHEHUs] MEXaHUUYECKOW IHEPTUH] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a4360]]
64 |[[Ypok-3KcIiepruMeHT Mo TeMe "DKCIepUMEeHTaIbHOe 1 1 [[11
OnpeAesIeHuE U3MEHEHHSI KWHETUYECKON U TOTEHIIHATBHOM
SHEPTUU MPU CKaTBIBAHWUU TeJIa 110 HAKJIOHHOM mtockoctu" ||
65 |[[KonTponbHas pabota no teme «PaboTa 1 MOIHOCTb. 1 1 [

DHeprus» ||



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Ne Tema ypoxka KonuuecTBo yacor Jara DJIEKTPOHHBIC ITU(PPOBBIC
n/m U3yUCHHUS 00pa3oBaTebHBIC PECYPChI
Bceero| Kontponbsnbie | IlpakTuueckue
paboTHI paboTHI

66 |[[Pe3epBHBIii ypok. PaboTa ¢ Tekctamu mo Teme "Mexanudeckoe || 1 [[bubmuoTexa [TOK

nBkeHne" || https://m.edsoo.ru/ff0adee6]]
67 |[[Pe3epBHbIii ypok. Pabota ¢ Tekctamu 1o Teme "J[aBnenue 1 [[bubmuoTexa [JOK

TBEPABIX TN, KUAKOCTEH U Ta30B"]] https://m.edsoo.ru/ff0a4ffe]]
68 |[[Pe3epBHBIii ypok. Pabora ¢ Tekcramu 1o Teme "Pabora. 1 [[1]

MomHocts. OHeprus"|]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
HOYPOYHOE NVTAHUPOBAHMUE 8 KJIACC
No Tewma ypoka KomnnuecTtBo yacos Hara DNeKTpOHHBIE U(PPOBBIE
/i U3yUCHUS o0pa3oBaTesbHBIC PECYPCHI

Bcero | Koatponbasie | [Ipaktuueckue
paboTs paboTs

[[OcHOBHBIE MONOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U
WX OTIBITHBIC TIOJITBEPKIACHUS ||

H—

[[bubnuoTeka [IOK
https://m.edsoo.ru/ff0a5256]]

COCTOSIHM BEIIECTBA HA OCHOBE ITOJIOKEHNH MOJIEKYJISIPHO-

KMHETHYECKOI Teopuu] |

2 |[[Macca u pa3mep aTOMOB U MOJIEKY]| (1]

3 |[[Mogenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSTHUM ] [[Pubmmorexa [IOK
BemiecTnal| https://m.edsoo.ru/ff0a540¢e]]

4 |[[OOBbscHeHnEe CBOMCTB TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO 1 [[1]



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Ne Tema ypoxka KonuuectBo uacos Hara DJIEKTPOHHBIC IIU(PPOBBIC
n/m U3yUCHHUS 00pa3oBaTebHbIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
5 |[[Kpucramnmnyeckue u amopdHbie Tenal| 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/ff0a5800]]
6 |[[CmaunBaHue ¥ KamWUBIPHOCTh. [ToBEpXHOCTHOE HATSKEHHE] | I [[bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530]]
7 |[[TenmoBoe pacmmpeHue u cxaTtue]] i [[bubmmoTexa [IOK
https://m.edsoo.ru/ff0a5a26]]
8 |[[Temnepatypa. CBs3b TEeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO i [[1]
JBU>KCHUS YacCTHIL] |
9 |[[BuytpenHss sHeprusi. CriocoObl U3BMEHEHUS BHYTPEHHEHN t [[bubmroreka LIOK
SHEpPruu || https://m.edsoo.ru/ff0a5c60]]
10 |[[Buas! Temnonepenaumn|| : [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0a6412]]
11 |[[Ypok-koHpeperuus "[IpakTrueckoe UCTIONb30BaHUE TEIUIOBBIX ! 1 [[bubaroreka [IOK
CBOMCTB BEIIIECTB U MaTE€PUAJIOB B LIEJIAX dHEprocoepexeHus'" |] https://m.edsoo.ru/ff0a65c0]]
12 |[[KomruecTBO TEIUIOTHL. Y AebHAs TETUIOEMKOCTH | | 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0a6976]]
13 |[[VpaBHeHue TemnoBoro 6ananca. TermiooOMeH U TemIoBoe 1 [[bubmuoTexa [IOK
paBHOBecue]| https://m.edsoo.ru/ff0a7088]]
14 |[[JTaGopaTopHnast paboTta "HccnenoBaHue siBIEHUS TEIJI000MEHa 1 1 [[bubmuotexa [JOK
MIPU CMEIIMBAHUU XOJIOAHOW U ropsiuel Boabl" || https://m.edsoo.ru/ff0a6a98]]
15 |[[Pacuer komm4ecTBa TEIUIOTHI, HEOOXOAUMOTO Il HATPEBAHUS 1 [11]
TeJa U BBIICTSIEMOTO UM TMIPHU OXJIAXKICHUH | |
16 |[[JTaGopaTopHnas paboTa "OnpeneneHue yaeabHON TeIIOEMKOCTH 1 1 [[bubmuotexa [JOK
BemiecTa'|] https://m.edsoo.ru/ff0a6bb0]]
17 |[[9Heprus TorumBa. Y nenapHas TEIIOTa CropaHusi| | 1 [[bubmuotexa [JOK

https://m.edsoo.ru/ff0a7b5a]]



https://m.edsoo.ru/ff0a5800
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Ne Tema ypoxka KonuuectBo uacos Hara DJIEKTPOHHBIC IIU(PPOBBIC
/i U3yUCHHUS 00pa3oBaTenbHbIE Pecypehl
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
18 |[[ILnaBneHue u OTBEpACBAHUE KPUCTALUTUNICCKUX TEIl. Y IebHAS 1 [[bubaunoreka [JOK
TEIIOTA IUIaBJICHUS | | https://m.edsoo.ru/ff0a71d2]]
19 |[[JTaGopaTopHnast paboTa "OnpeneneHne y1eabHON TeIIOThI I 1 [[bubmuorexa [JOK
TU1aByieHus Jibpaa' || https://m.edsoo.ru/ff0a72fe]]
20 |[[TTapoobpa3oBanme u KoHIeHcaus. Mcnaperune]| i [[bubaunoreka [JOK
https://m.edsoo.ru/ff0a740c]]
21 |[[Kumenue. Y nenbHas TEIUIOTa MapooOpa3oBaHus M KOHJACHCAIMH. | | [[bubnuoTexa [IOK
3aBHCUMOCTB TEMIIEPATYPBI KATICHHUSI OT aTMOC(HEPHOTO https://m.edsoo.ru/ff0a786c]]
JaBJICHUS | |
22 |[[Bnaxxnocth Bo3ayxa. JJaboparopnas padora "Omnpenenenue 1 1 [[bubmrorexa [IOK
OTHOCHUTEIILHOM BIIAXKHOCTH BO3ayxa"|] https://m.edsoo.ru/ff0a7628]]
23 |[[Pemenue 3aa4 Ha ONpeielIeHHE BIaXKHOCTH BO3ayXa]| + [[1]
24 |[[ITpunnumnsl paboThl TEIUIOBBIX ABUTarteneil. [lapoBas TypOuHa. 1 (1]
JIBurarenb BHYTPEHHETO CTOpaHus| |
25 |[[KTI terutoBoro ABUTaTeNs. TeMaoBbIe IBUTATEIN U 3al[UTa 1 [[bubmuotexa [JOK
OKpy»katomiei cpeapl]| https://m.edsoo.ru/ff0a7c7c]]
26 |[[3aKOH COXpaHEHHUs U MPEBpAILEHUs SHEPTUU B TETIIOBBIX 1 (1]
nporieccax||
27 |[[IToaroToBka K KOHTPOJIBbHOH paboTte 1o TeMe "TernoBbie 1 [[bubmuoTexa [IOK
siByieHus. MI3MeHeHne arperaTHbIX COCTOSIHUIM BetiecTBa' || https://m.edsoo.ru/ff0a832]]
28 |[[KonTponbHas pabota o Teme "TernoBsle sBnenus. MzmMenenue 1 1 [[bubmuoTexa [IOK
arperaTHbIX COCTOSTHUH BetecTBa'" ]| https://m.edsoo.ru/ff0a86ae]]
29 |[[DnexTpu3zauus Ten. IBa poaa 35eKTpUUeCcKUX 3apsiioB]| 1 [
30 |[[Ypok-uccnenoBanue "DneKkTpu3anus Tell MHAYKIUENH U pu 1 1 [

COMPUKOCHOBEHUH "] |



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ne Tema ypoxka KonuuectBo uacos Hara DJIEKTPOHHBIC IIU(PPOBBIC
/i U3yUYeHHs 00pa3oBarebHbIE PECYPCHI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
31 |[[B3aumopeiicTBHE 3apsiKeHHBIX Tel. 3akoH KyroHa]] 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/ff0a87e4]]
32 |[[DnekTpuueckoe mosie. HanmpsykeHHOCTD 3JIEKTPUYECKOTO TIOJIA. I [[bubmuorexa [JOK
[TpuHIMN CynepIO3UIIUH FNEKTPHUUECKUX MOJIeH ]| https://m.edsoo.ru/ff0a8a0a]]
33 |[[HocuTenu 35eKTpUUeCKUX 3apsiioB. DJIEMEHTAPHBIN 3apsil. i (1]
Crpoenue aromal]|
34 |[[IIpoBOIHMKYU U TUAJEKTPUKH. 3aKOH COXPAHEHUS i [[bubnuoTeka [IOK
AIEKTPUIECKOTO 3apsijal] https://m.edsoo.ru/ff0a8ef6]]
35 |[[Pemenue 3a1au Ha TPUMEHEHUE CBONCTB AIEKTPUUECKUX : [[bubaunoreka [JOK
3apsiaoB]] https://m.edsoo.ru/ff0a90cc]]
36 |[[DnexTpuyecKuii TOK, YCIOBUS €ro CyllecTBOBaHUS. VICTOUHUKH : [[bubnuoTeka [IOK
ANEKTPUIECKOTO TOKA] ] https://m.edsoo.ru/ff0a95a4]]
37 |[[de¥icTBUS PIEKTPUUYECKOTO TOKA] | 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0a96b2]]
38 |[[Ypoxk-uccnenoBanue "JleficTBHE IIEKTPUIECKOTO TIOJIS HA ] 1 [[1]
MIPOBOJIHUKY U TUAJEKTPUKH"|]
39 |[[OnexTpuyecKuii TOK B METaIaX, )KUJIKOCTAX U ra3ax]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0a9838]]
40 |[[DnexTpudueckas 1enb U €€ COCTaBHbBIE YaCTH | | 1 (1]
41 |[[Cuna Toka. JIabopatopHas pabota "U3mepenue u 1 0.5 [[bubaunoreka [IOK
perynupoBaHue cuiibl Toka']] https://m.edsoo.ru/ff0a8bd6]]
42 |[[DnexTpuyeckoe HanpspkeHue. BonpTmerp. JlaboparopHas 1 0.5 [[bubaroreka [IOK
pabota "M3mepeHue u peryanpoBaHue HanmpsoKeHus ' || https://m.edsoo.ru/ff0a9%e14]]
43 |[[ConpoTuBieHHE TPOBOAHHUKA. Y IEIBHOE COMTPOTUBIICHHE 1 [[bubmuoTexa [IOK
BelIecTBa|| https://m.edsoo.ru/ff0aa738]]
44 |[[JTabopaTopnas padoTa "3aBUCUMOCTH DJIEKTPUUECKOTO 1 1 [[Pubmmoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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n/m

Tema ypoxka

KonmuectBo yacoB

Bcero

KonTposnbhbie
paboThI

IIpakTrueckue
paboThI

Hara
HU3YyUYCHUS

DJIEKTPOHHBIC IIU(PPOBBIC
00pa3oBaTeIbHBIC PECYPCHI

COMPOTHUBIICHUS TPOBOJIHUKA OT €T0 JJIUHBI, TUIOIIAN
MOIEPEYHOro CeUeHUs1 U Matepuana'||

https://m.edsoo.ru/ff0aa738]]

45 |[[3aBUCHUMOCTb CUJIBI TOKA OT HaNpspKeHUs. 3akoH OMa Juist I [[bubmmoTeka [IOK
y4acTka 1enu|] https://m.edsoo.ru/ff0aad4al]]
46 |[[JIaboparopnas pabota "MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, | 1 1 [[bubnuoTeka [IOK

UIYLIETO Yepe3 pe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope']]

https://m.edsoo.ru/ff0aa04e¢]]

47

[[TTocnenoBarenbHOE U MApaICIbHOE COSAMHEHUS
MPOBOTHUKOB] |

—

[[1]

48

[[JTaGopaTopHas pabota "[IpoBepka mpaBuia CI0KECHHS
HaIPsHKEHUH MPU MOCIIeI0BATEIbHOM COCTMHEHUH JBYX
pe3uctopon']]

[[bubaunoreka [JOK
https://m.edsoo.ru/ff0aaa58]]

49 |[[JTabopaTopHas pabota "[IpoBepka mpaBuia sl CUIIBI TOKA PH 1 1 [[bubmmoTeka [IOK
napajieIbHOM CO€MHEHUH pe3ucTopoB']] https://m.edsoo.ru/ff0aadle]]
50 |[[Pemenue 3amay Ha MpuMeHeHHE 3aKkoHa OMa T pa3TudHOro : [[PubmmoTreka [IOK
COEIMHEHUS TIPOBOJHUKOB] | https://m.edsoo.ru/ff0aaf8a]]
51 |[[PaboTa 1 MOIIHOCTb IEKTPUUECKOTO TOKA. 3akoH JIKoysi- ] [[bubmunoreka [JOK
Jlenmal] https://m.edsoo.ru/ff0ab124]]
52 |[[JIabopaTopHas pabota "Onpenenenre padoThl B MOITHOCTH 1 1 [[bubmuotexa [JOK
ANEeKTpUYecKoro Toka'"]] https://m.edsoo.ru/ff0ab3e0]]
53 |[[DnekTpuuecKue enu U NOTPEeOUTETH dIEKTPUIECKON SHEpruu B L1 [[bubmuotexa [JOK
obITy. KopoTkoe 3ambikanue]] https://m.edsoo.ru/ff0ab660]]
54 |[[TlogroToBKa K KOHTPOJIBbHON paboTe 1o Teme "DIeKTpruuecKue 1 [[bubnuoteka [IOK
3apsnbl. 3apsHKEHHBIE Tela U UX B3auMojieicTBus. [locTosTHHBII https://m.edsoo.ru/ff0abd2c]]
ANEKTpUYEeCKUil TOK"]]
55 |[[KoHTposbHas paboTa 1o Teme "DIeKTpUuIecKue 3apsiibl. 1 1 [[bubmuorexa [JOK

3apspKeHHbIE Tela U UX B3auMoaercTBus. [locTosHHbIM
ANEKTPUIECKU TOK"]]

https://m.edsoo.ru/ff0abea8]]



https://m.edsoo.ru/ff0aa738
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Ne Tema ypoxka KonuuectBo uacos Hara DJIEKTPOHHBIC IIU(PPOBBIC
n/m HU3y4YCHUS 00pa3oBaTebHBIC PECYPChI
Bceero | Kontponbhbie | [IpakTudeckue
paboThI paboThI
56 |[[ITIocTOsIHHBIE MarHUTHI, KX B3aUMOCHCTBHE] | 1 (1]
57 |[[Ypok-uccienoBanue "M3yyeHue nosiei moCTOSTHHBIX I 1 [[bubmmoTexa [IOK
MarauToB"]] https://m.edsoo.ru/ff0ac3d0]]
58 |[[MarautHOe nojie. MarHuTHOE 1oJjie 3eMJIH U €ro 3HaYeHUe s T [[bubnuoTexa [IOK
JKU3HH Ha 3emiie] | https://m.edsoo.ru/ff0acOba]]
59 |[[OmbIT Opcrena. MarHuTHOE 1MOJIE AIEKTPUIECKOTO TOKA t [[bubaunoreka [JOK
MarauTtHoe 1oJje KaTylku ¢ TOKOM] | https://m.edsoo.ru/ff0ac1d2]]
60 |[[IIpuMeHeHue 31eKTpOMarHUTOB B TexHUKe. JlabopaTtopHas t 0.5 [[bubmrorexa LIOK

pabota "M3y4ueHue AeicTBHSI MArHUTHOTO TIOJISl HA TTPOBOIHHUK C
ToKOM" ]

https://m.edsoo.ru/ff0ac74a]]

61

[[DnexkTpoaBuUraTeb MOCTOSHHOTO ToKa. Mcnonb3oBanue
JJIEKTPOJABUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas padora "KoHcTpynpoBanue u
u3y4deHue paboThl dNeKTpoaBurarens'|]

[[bubnuoTexa [IOK
https://m.edsoo.ru/ff0ac86¢]]

62

[[OmbrTel @apanaest. 3aKOH JIEKTPOMArHUTHON WHIYKITUH.
[IpaBuno Jlenual]]

[[1]

63

[[DnexTporeneparop. CriocoObI MOTYyUEHUS dTEKTPUUECKON
SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHeprum| |

H—

[[1]

64

[[TToaroToBKa K KOHTPOJIBHOM paboTe 1Mo Teme "DIeKTPUIECKUE 1
MarHuTHBIE sIBJIEHUs" ||

[[1]

65

[[KonTposibHas paboTa o teme "DIeKTpruuecKue U MarHuTHbIE
siBiieHUs "] |

66

[[Pe3epBHBIii ypok. PaboTa ¢ Tekctamu o teme "TernsoBbie
siByieHus "] |

[[bubimorexa [JOK
https://m.edsoo.ru/ff0acb14]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0accS5e]]

67

[[Pe3epBHBIii ypok. PaboTa ¢ Tekcramu no Teme "[locTosiHHBII
AIEKTPUIECKU TOK"]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0acdc6]]



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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Ne Tema ypoxka KonuuecTBo yacos Jara DJICKTPOHHBIE ITUPPOBBIC
/o H3yYeHUSI o0Opa3oBaTebHbIE pECypChl
Bceero| Kontponbusie | [Ipaktuueckue
paboTHI paboTHI
68 |[[Pe3epBHBIi ypok. PaboTa ¢ Tekctamu 1o Teme "MarauTHbIe 1 [[1]
siBjieHus " | |
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
MNOYPOYHOE INTAHUPOBAHUE 9 KJIACC
Ne Tema ypoka KomnnuecTtBo yacos Hata DJeKTpoHHbIE TU(PPOBBIE
n/n H3yYeHUSI o0Opa3oBaTebHbIC pecypChl
Bceero| Konurponbnbsie | Ilpaktuyeckue
paboTsI paboThI

[[Mexannueckoe qBuKeHHe. MaTepuaibHas TOUKa| |

—

[[1]

2 |[[Cuctema orcueTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO T [[bubmunoreka [JOK
JIBUKEHUS | | https://m.edsoo.ru/ff0ad474]]
3 |[[PaBHOMEpHOE MPAMOTUHEHHOE IBIKCHHE] | + [[bubmuotexa [JOK
https://m.edsoo.ru/ff0ad19a]]
4 |[[HepaBHOMepHOE npsiMosIMHEHHOE nBHkeHHEe. CpeaHsis u 1 (1]
MTHOBEHHAsI CKOPOCTH| |
5  |[[IIpssmonMHEHOE paBHOYCKOPEHHOE JIBHKEHHE. Y CKOpeHue] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0ad8d4]]
6  |[[CxopocTh MPSIMOIMHEHHOTO PAaBHOYCKOPEHHOTO JIBHKEHUSI. 1 (1]
I'padux cxopoctr]]
7 |[[JTabopaTopHas paboTa "OmnpeneneHue yCKOpEeHUs Teja npu 1 1 [[bubmuorexa [JOK

PaBHOYCKOPEHHOM JIBU)KEHHUH 110 HAKJIOHHOW MIOCKOCTH" ]|

https://m.edsoo.ru/ff0adb18]]



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

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
n/n U3yUYeHHs 00pa3oBaTebHbBIC PECYPChI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
8  |[[CBoGomHOe manenwue Ten. OnbiThl ["anumnes]] I [T1]
9 |[[PaBHOMEpHOE ABIKEHHE TTO OKpYKkHOCTH. [lepron u yacrtora I [[bubmunorexa LIOK
oOparenus. JInHeitHas ¥ yrioBas CKOPOCTH || https://m.edsoo.ru/ff0ael176]]
10 |[[LlenTpocTpemMHuTEnB HOE yCKOPEHUE] | i [[1]
11 |[[ITepBbrit 3akoH HproToHA. BekTop cuibi]] t [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0ae612]]
12 |[[Bropoii 3akoH HetoTOHa. PaBHOAElCTBYIOIIAsA cua] | : [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0ae72a]]
13 |[[Tperunii 3akon HetoTona. Cynepno3unius cui| | : [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0ae982]]
14 |[[Pemenue 3aa4y Ha MpuMeHeHHE 3aKOHOB HproTOHA ]| 1 [[bubmmoTexa [IOK
https://m.edsoo.ru/ff0aeb6c]]
15 |[[Cuna ynpyroctu. 3akoH ['yka]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0aeca2]]
16 |[[Pemenue 3amau o Teme «Cuiia ynpyroctuy|| 1 [[1]
17 |[[JTabopaTopHas paboTa «OnpenerneHue KeCTKOCTH 1 1 [[PubmmoTrexa [IOK
IPYXKUHBD ] | https://m.edsoo.ru/ff0aee28]]
18  |[[Cuna Tpenus]] 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0af738]]
19 |[[Pemenue 3amay o Teme «Crita TpeHUs» || 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0afa26]]
20 |[[JTabGopaTopHas pabota "Onpenenenue kodpdunmenta TpeHus | 1 1 [[bubmuotexa [JOK
CKOJBXKeHUs" || https://m.edsoo.ru/ff0af8be]]
21 |[[Pemenue 3anau o Teme "3akoHbl HetoToHa. Cuna 1 [[bubanoreka [JOK

ynpyroct. Cuia tpenus'|]

https://m.edsoo.ru/ff0atb8e]]
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Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
n/n U3yUCHHUS 00pa3oBaTebHbBIC PECYPChI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
22 |[[Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTCHUS. Y CKOPEHHUE 1 [[bubmmoTexa [TOK
CBOOOJTHOTO TaJIeHNs | | https://m.edsoo.ru/ff0af0441]]
23 |[[Ypok-koH(DepeHtus "JIBuxKeHUE TSI BOKPYT I 1 (1]
rpaBuTannoHHoro nenrpa (CosnHeunas cucrema). ['anaktuxu']]
24 |[[Pemenue 3ana4 o Teme "Cua TSHKECTH U 3aKOH BCEMUPHOTO |~ 1 [[bubaunoreka [JOK
TaroTeHus" || https://m.edsoo.ru/ff0af58]]
25 |[[IIepBas kocMuueckas ckopoctb. HeBecomocTs u t [[bubnuoTeka [IOK
neperpysku|] https://m.edsoo.ru/ff0af33¢]]
26 |[[PaBHOBecue MaTepHUaTbHOW TOUKH. AOCOIIOTHO TBEPIOEC — [[bubmmoTeka [TOK
Teno. PaBHOBecHe TBEPAOIO Tela ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36]]
BpalleHus | |
27 |[[MowmeHnT cumsbl. LlenTp TsKECTH] | 1 (1]
28 |[[Pemenue 3ama4 no teme "MomeHT cuibl. LlenTp Tspkectn" ]| 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0b02b41]]
29 |[[TToaroToBKa K KOHTPOJIbHOU padboTe mo Teme "Mexannueckoe |—1 [[PubmmoTreka [IOK
nBwxeHue. Bzanmopeiictue ten"|| https://m.edsoo.ru/ff0b0408]]
30 |[[KonTposbHas pabota 1o Teme "MexaHndeckoe JBUKEHHUE. 1 1 [[PubmmoTreka [IOK
B3aumoneiictBue ten'"]] https://m.edsoo.ru/ff0b06ec]]
31 |[[Mmmynbe Tena. MUmmynbsc cuiiel. 3aKOH COXPAHEHHUS L1 | [[bubaunoreka [IOK
UMIyJIbca. YIIPYroe U Heynpyroe B3auMozecTauel]| https://m.edsoo.ru/ff0b07fa]]
32 |[[Pemenue 3aga4 no TeMe "3aKOH COXpaHEHHUs UMITyJbca'"|] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0b096¢]]
33 |[[Ypok-koHpepenius "PeakTuBHOE ABMKEHHE B IPUPOJIE U 1 1 (1]
TexHuke"]]
34 |[[Mexanunueckas paboTa U MOIIHOCTS | | 1 [[bubmuorexa [JOK

https://m.edsoo.ru/ff0b0a841]]
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Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
n/n H3yYeHUS o0Opa3oBaTebHbIE peCypChl
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
35 |[[PaboTa cHIIBI TSHKECTH, CHIIBI YIIPYTOCTH M CHIIBI TPEHUS | | 1 [[bubmurorexa LIOK

https://m.edso0.ru/ff0b0db8]]

36

[[JTaGopaTopHas pabota «OmnpeneneHrue padoThl CHIIBI TPEHHS
MIPU PAaBHOMEPHOM JABUKEHUU TeJIa M0 TOPU3OHTAIHHOM
MTOBEPXHOCTH» ||

[[1]

37

[[CBs13b aHEprum 1 padotsl. [loTeHnmanbHas sueprus| |

38

[[Kunetnueckasi sHeprus. Teopema 0 KWHETUYECKON IHEPTUH ||

39

[[3akoH coxpaHEHUsI IHEPTUU B MEXAHUKE] |

[[1]

[[bubaunoreka [JOK
https://m.edsoo.ru/ff0b0c32]]

[[1]

40 |[[JIabGopatopnas paboTa «M3yueHne 3aKk0oHa COXpaHEHHS I 1 [[bubnuoTeka [IOK
SHEPTUn»|| https://m.edsoo.ru/ff0b12fe]]
41 |[[KonmebaTenbHOE IBUKEHHUE U €T0 XapaKTEPUCTHKH || 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0b1858]]
42 |[[3aryxatomue konebaHus. BeIHyX1eHHbIE KOJIeOaHNs. 1 [[bubmuotexa [JOK
Pe3onanc]] https://m.edsoo.ru/ff0b2010]]
43 |[[MareMaTu4ecKkuil U MpyKUHHBIA MasITHUKH || 1 (1]
44 |[[Ypok-uccrnenoBanue «3aBUCUMOCTh TIEPHOJIa KOJIEOaHH OT 1 1 [[bubmuotexa [JOK
KECTKOCTHU MPYKUHBI U MAacChl rpy3a»]] https://m.edsoo.ru/ff0b197a]]
45 |[[IIpeBpaleHue SHEPTUH TPH MEXAHHUECKUX KOJeOaHUsX |] 1 [[1]
46 |[[JIabGopaTopHas paboTa «OmnpeaeneHne 4acToThl U IepHoia 1 1 [[bubmuotexa [JOK
KoJie0aHUH MPYKUHHOTO MasiTHUKA» || https://m.edsoo.ru/ff0blaec]]
47 |[[JTabopatopHas paboTa «IIpoBepka HE3aBUCUMOCTH IIepuoIa 1 1 [[bubaunoreka [IOK

KoJieOaHuil rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»|]

https://m.edsoo.ru/ff0b197a]]



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
/i W3YYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
48 |[[Mexanuyeckue BOHBL. CBOMCTBA MEXaHUYCCKHUX BOJIH. 1 [[bubaunoreka [JOK

[IponosibHBIE ¥ ONIEPEUHBIE BOJIHBI| |

https://m.edsoo.ru/ff0b21fe]]

49 |[[Ypok-koH(DepeHus "MexaHnuecKre BOJIHBI B TBEPIOM TEJIC. I 1 (1]
Ceiicmuueckue BOJIHBI" ||

50 |[[3Byk. PacnipocTpanenue u oTpakeHue 3ByKa]] i [

51 |[[Ypok-uccrnenoBanue "HabitoeHre 3aBUCMOCTH BBICOTHI t 1 (1]
3ByKa OT 4acTOThI"]]

52 |[[I'pomMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUYECKUI pe30HaHC]] } [

53 |[[Ypok-koH(DepeHIus "YibTpa3Byk U HHPpPa3BYK B IPUPOJIC U : 1 [[bubmmoTeka [IOK
TexHuke"]] https://m.edsoo.ru/ff0b23cal]]

54 |[[TToaroToBKa K KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI 1 [[bubaunoreka [JOK
coxpaHeHus. MexaHn4yeckre KojaeOaHus U BOJHBI" || https://m.edsoo.ru/ff0b25{0]]

55 |[[KoHTponbHas paboTa 1o Teme "3aKoHbl COXpaHEHHUS. 1 1 [

Mexannyeckue KojiebaHusi U BOJTHBI" ]|

56 |[[DnexkTpoMarHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI | ] 1 [[bubmuorexa [JOK

https://m.edsoo.ru/ff0b2abe]]

57 |[[CBolicTBa 31€KTPOMAarHUTHBIX BOJIH] | 1 [[1]

58 |[[Ypok-koHpepenmus "[lkana 3n1eKTpOMarHUTHBIX BOJH. 1 1 [[bubnuoTeka [IOK
Hcnons30Banme 37€KTPOMArHUTHBIX BOJIH JISI COTOBOM https://m.edsoo.ru/ff0b2fe6]]
cBs3n'"']]

59 |[[Ypok-uccnenoBanue "M3yueHne CBOWCTB 3JEKTPOMArHUTHBIX | | 1 [[bubaunoreka [IOK
BOJTH C MIOMOIIBI0 MOOMIIBHOTO TenedoHa'"]] https://m.edsoo.ru/ff0b2c6c]]

60 |[[Pemenue 3aa4u Ha ONpeIeNEHUE YAaCTOTHI U JJINHBI 1 [

3JIEKTPOMArHUTHON BOJIHBI | |



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
61 |[[DnekrpomarauTHas nmpupozaa ceera. CKOpOCTh CBETA. I [[bubmmoTexa [TOK
BosHoBEIE CBO¥ICTBA cBeTA] ] https://m.edsoo.ru/ff0b31d0]]
62 |[[McTounuku cBeta. [IpsiMmoMHEHOE pacIpOCTpaHEHUE CBETA. I [[bubmuorexa [JOK
3armenus Connia u JIyHsi]] https://m.edsoo.ru/ff0b3658]]
63 |[[3axoH oTpaxkeHUs cBeTa. 3epkaiia. Penenue 3a1a4 Ha i [[bubmmoTexa [IOK
MIPUMEHEHHE 3aKOHa OTPaKCHUS CBETa] | https://m.edsoo.ru/ff0b38c4]]
64 |[[IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA] | t [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0b3aea]]
65 |[[IlonHoe BHYTpeHHEE OTpaxeHue cBera. McnoiaszoBanue t [[bubmroreka LIOK
MIOJTHOTO BHYTPEHHETO OTPa)KEHHSI B ONTHYECKUX CBETOBOIAX ] https://m.edsoo.ru/ff0b3c5c]]
66 |[[Jlaboparopnas pabota "VccnenoBanue 3aBUCUMOCTH yTia 1 1 (1]
MPEJIOMJICHUSI CBETOBOTO JIyda OT yTJia IMaJicHUs Ha TPAHULIe
"Bo3yx-cTexno'"]]
67 |[[Ypok-koHbepeHius "Mcnonb3oBaHne MOJIHOTO BHYTPEHHETO 1 1 (1]
OTPa)KE€HHUS: CBETOBO/IbI, OITUKOBOJIOKOHHAs CBSI3b'" ||
68 |[[JIun3bl. OnITHYECKast CUTa JTUH3HI | | 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0b3{2¢]]
69 |[[[TocTpoenue n3obpakeHu B TUH3aX ]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0b444a]]
70 |[[JTaGopaTopHas paboTa "OnpeneneHue HOKyCHOTO L1 | 1 [[bubmuotexa [JOK
pPacCTOSTHUS M ONTHYECKON CHIIBI coOuparomieit TuH3bI"]] https://m.edsoo.ru/ff0b4206]]
71 |[[Ypok-koHpepenius "OnTudeckue TMH30BbIe TPUOOpHI"]] 1 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c0a7e]]
72 |[[I'ma3 kak onTHYecKas cucteMa. 3peHue] | 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0b4684]]
73 |[[Ypok-koH(pepenius "ledextsl 3penus. Kak coxpaHuTh 1 1 (1]

3penne"]]



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
n/n U3yUYeHHs 00pa3oBaTebHbIC PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
74 |[[Pa3noxenue OGenoro ceeta B criekTp. OnbiTel HploTOHA. I [[bubmmoTexa [TOK
CrokeHue CeKTpaibHBIX 1[BETOB. Jlucmnepcus cBetal| https://m.edsoo.ru/ff0c0f4c]]
75 |[[JTabopaTtopHas padoTa "OmBITHI MO Pa3I0KEHUIO OEI0T0 1 1 [[bubmuorexa [JOK
CBETa B CIIEKTP M BOCTIPUATHIO [IBETA MIPEIMETOB IPU HX https://m.edsoo.ru/ff0cOe2al]]
HaOJIFOJICHUY Yepe3 BETOBbIC (GUIBTPHI"]]
76 |[[Ypok-npakTukyM "BosiHOBEIE CBOMCTBA CBETA: IUCTIEPCHUS, I 1 (1]
uaTepdeperys u qudppaxmus']]
77 |[[OmbrTel Pezepdopaa u muranerapHasi MOACIb aToMal] | i [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0c12a8]]
78 |[[IToctynaTtel bopa. Monens atoma bopal]] 1 [T1]
79 |[[McnyckaHue U MOTJIONIEHUE CBETa aTOMOM. KBaHTHI. + [[bubnuoTeka [IOK
JluHeigaTeie CIEKTPHI| ] https://m.edsoo.ru/ff0c144c]]
80 |[[Vpok-npakTrkyMm "Habmronenue criekTpoB ucmyckanus' || } 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0c1550]]
81 |[[PammoakTHBHOCTD U €€ BUIBI]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c1672]]
82 |[[Ctpoenue aTomHOTO sipa. Hykmonnas Moaens]] | [[bubnuotexa [IOK
https://m.edsoo.ru/ff0c18ac]]
83 |[[PammoaxTuBHBIC peBpatieHus. M3oTorms]] L1 | [[bubmuotexa [JOK
https://m.edsoo.ru/ff0clal4]]
84 |[[Pemenue 3amga4 1o Teme: "PagnoakTuBHbIE peBparieHus" || 1 [[bubmuotexa [JOK
https://m.edsoo.ru/ff0c1b4a]]
85 |[[Ilepuon nomypacnanal] 1 [
86 |[[Ypok-koH(pepeHnus "PagnoakTuBHbIE U3TyUYeHHs B ipupone, | | 1 [[bubnuoteka LIOK

MeJIUIMHE, TeXHuKe" ||

https://m.edsoo.ru/ff0c2126]]



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktudeckue
paboTHI paboTHI
87 |[[AnepHble peakunu. 3aKOHBI COXpPAHEHUS 3apsSA0BOTO U 1 [[bubmurorexa LIOK
MaccoBOTO YHce || https://m.edsoo.ru/ff0c1c58]]
88 |[[DHeprus cBs3u aTOMHBIX sziep. CBSI3b MacChl M SHEPTHH || I [[bubmuorexa [JOK
https://m.edsoo.ru/ff0c1d7a]]
89 |[[Pemenue 3anau o Teme "Anepueie peakiun']] i [
90 |[[Peakiuu cuHTE3a U AeneHus saaep. ICTOYHUKH SHEPTUH t [[bubnuoTexa [IOK
Connua u 38€31] | https://m.edsoo.ru/ff0c1e88]]
91 |[[Ypok-koupepentus "SAnepHas suepreruka. JlelicrBus : 1 [
PaAMOAKTUBHBIX U3JIyYEHUH Ha )KUBbIE OpraHu3MbI'" ||
92 |[[TToaroToBKa K KOHTPOJILHOI paboTe Mo Teme —t— [[bubmmoTexa [IOK
"DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e]]
KBanToBsie siBrieHus" ||
93 |[[KoHTponpHas paboTa o TeMe "DIeKTpOMarHUTHOE ToJIe. 1 1 (1]
DneKTpoMarHuTHbIe BOJHBEL. KBaHTOBBIC siBieHU "] |
94 |[[TToBTOpeHue, 06006mIeHNE. JlabopaTopHbIie pabOTHI O KYpCy 1 1 [[bubmuotexa [JOK
"B3aumopericteue ten"]| https://m.edsoo.ru/ff0c245a]]
95 |[[TToBTOpeHue, 0600IIeHNE. Pernienne pacueTHhIX U 1 [[PubmmoTreka [IOK
KaueCTBEHHBIX 3aj1a4 1o Teme "TerioBsie mpoiecch"|] https://m.edsoo.ru/ff0c2572]]
96 |[[IToBTOpeHue, 0000ImEeHe. Perienne pacueTHbIX U L1 | [[bubaunoreka [IOK
KadecTBEeHHBIX 3a1a4 1o TeMe "KIIJI reroBsix aurareneii']] https://m.edsoo.ru/ff0c2a22]]
97 |[[TToBTOpeHue, 0boOIIeHNE. Penienne pacueTHBIX | 1 [[bubmuoTexa [IOK
KauecTBeHHBIX 3a/1a4 1o Teme "KII/] anexTpoycranoBok"]] https://m.edsoo.ru/ff0c2b30]]
98 |[[IToBTOpeHue, 06061meHue. JlabopaTopHbie pabOTHI IO Kypcy 1 1 [[bubaunoreka [IOK
"CseroBbie siBieHUS"]] https://m.edsoo.ru/ff0c2¢52]]
99 |[[TToBTOpeHue, 0606meHue. Pabora ¢ TekcTamMu 1o Teme 1 [[Pubmmorexa [IOK

"3aKOHbI COXpaHEHUs B MeXaHHUKe" ||

https://m.edsoo.ru/ff0c2d6a]]



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Ne Tema ypoxka KonuuectBo uacos Jara DJICKTPOHHBIE ITUPPOBBIC
/i HU3YyUYCHUS o0pa3oBaTeIbHbBIE PECYPCHI
Bceero| Kontponbnsie | Ilpaktuueckue
paboTHI paboTHI

100 |[[TToBTOpenue, o600meHne. Pabora ¢ TeKCTaMu 10 TeMe I [[bubaunoreka [JOK

"Konebanus u BoaHbI"]] https://m.edsoo.ru/ff0c2e82]]
101 |[[TToBTOpeHuE, 0600mEeHne. PaboTa ¢ TeKCTaMu 10 TeMe 1 [[bubmuorexa [JOK

"CeToBbIe siBIIeHUS" | https://m.edsoo.ru/ff0c3044]]
102 |[[TToBTOpeHue, o6o0meHme. PaboTa ¢ TekcTaMu 1o TeMe i [[1]

"KBanToBas u snepHas ¢puszuka']]

102 3 27

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC
Kon .«
DOBEDSIEMOro IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHMSI OCHOBHOIM
pokep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarTa
1.1 HCII0JIb30BATh U3YYCHHBIC TOHATHS
12 pa3auyath ABJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
' OTIBITOB, IEMOHCTPUPYIOMNX JaHHOE (pU3HUECKOe SIBICHUE
pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3HUCCKUX SIBJICHUU B
13 OKPY’KalolleM MHUpE, B TOM 4YKcie (pU3nuecKue siBICHUS B IPUPOJIE, IPH
' 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTh
CYIIIECTBCHHBIC CBOMCTBA (IPU3HAKK) (DU3NICCKUX SIBICHUI
OIINChIBATH H3y‘~l€HHBI€ CBOfICTBa TSI U CI)I/I?;I/I‘-IGCKI/IC SIBJICHUA, I/ICHOJII)3y5I
(bu3MYeCKre BETMYMHBI, IIPH ONMMCAHUH ITPABHIIBHO TPAKTOBATh PU3NUYCCKUI
1 4 CMBICJI chomﬁyeme BCINYHNH, UX 0603Haqu1/1;1 U CONHULBI (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH, HAXOUTh (POPMYJIbI, CBA3bIBAIOIIUE TAHHYIO (PU3NUYECKYIO BEJIU-
YHHY C APYTUMH BEITMUYUHAMHU, CTPOUTH Tpa(UKK N3yUEeHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BETUUYUH

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SABJICHUS U POLIECCHI,
1.5 HCIIONB3YS U3YUYEHHBIE 3aKOHBI, [IPU 9TOM J1aBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHUE

OOBSICHATH (PM3UYECKHUE SIBIICHUS, TPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATD
1.6 MPUYMHHO-CJIEJICTBEHHBIE CBA3U, CTPOUTH 00bsCHEHHE U3 | — 2 TOrHYecKux
11aroB ¢ onopoil Ha 1 — 2 n3y4eHHbIX CBOMCTBA PU3NUYECKUX SBJICHUHN, PU3U-
YECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

pemaTh pacuéTHble 3a7a4u B 1 — 2 elCTBUS, UCTIONB3YS 3aKOHBI U
(dhopmyIibl, CBsI3bIBAOIINE (PU3UUECKHE BEJIMUMHBI: HA OCHOBE aHAN3a
yCIIOBUS 3a]]auyl 3aMUChIBaTh KPATKOE YCIOBHE, MOACTABIATh GU3NYECKUE
BCJIIMYNHEBI B (bOpMYJ'II)I " MIPOBOAUTH paC‘IéTI)I, HaXOJUTb CIIPaBOYHBIC
JaHHBIC, H€O6XOI[I/IMI)IC AJId pCHICHUA 3a1a4, OCHUBATh PCATMCTHIHOCTD
MOJIYYEHHOM (Pr3nUeCcKOl BeTHUNHBI

1.7

pacro3HaBaTh PoOJIeMbl, KOTOPbIE MOXHO PELIUTh IPU ITOMOLIH
(U3MYECKUX METO/I0B, B ONIMCAHUHU UCCIIEOBAHUS BBIACIATH IPOBEPSIEMOE
1.8 MPENoIokKeHne (TUIOoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOTyYEHHBIN
pe3yNbTaT, HaXOAUTh OIIMOKHU B XOJ€ OMbITA, JI€1aTh BHIBOJBI 110 €TI0
pe3yJsibTataM

MIPOBOMTH OMBITHI 110 HAOTIOACHHUIO PU3NIECKUX SIBICHUIN WITH (GU3NIECKUX
CBOMCTB Tel: (OpMYTUPOBATH MPOBEPSEMBIE TIPEAMOI0KEHUS, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHHUS, 3aMTUCHIBATH XO/I OTIBITA U
(hopMyITHUPOBATH BHIBOJIBI

1.9

BBITIOJIHATH MPSMBIE U3MEPEHUS C UCIIOIb30BAHUEM AHAJIOTOBBIX U
1.10 UG POBBIX MPHOOPOB, 3aMUCHIBATH MIOKA3aHUS IPHOOPOB € yUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEeIIHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHON (PM3UYECKOM BETMUUHBI OT
1.11 JIPYTOH C UCIIOJIB30BAHUEM MPAMBIX U3MEPEHNI, y4aCTBOBATh B IUIAHUPOBA-
HUM Y4eOHOTO HCCIIEI0BAHNUs, COOUPATh YCTAHOBKY M BBIIOJIHSTH




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

W3MEpPEHUs, ceLysl MPeI0KEHHOMY IIaHy, (UKCUPOBATh Pe3yJIbTaThl
MOJIyYEHHOH 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJE IPEI0KEHHBIX
TaOauI U TpaduKoB, A€TaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIET0BAHUS

1.12

MIPOBOJNTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIINIHH, CICTys
MPEIJI0KEHHOM MHCTPYKLUU: IPU BBHIIOTHEHUH U3MEPEHUN cOOMpPaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYECHUE UCKOMOM
BEJIMYUHBI

1.13

co0Jr01aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH IPU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHNEM

1.14

YKa3bIBaTh IPUHLMIIBI 1€HCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPONCTB C IIOMOILBIO UX ONUCAHUS, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUA U HEOOXOTUMBbIE (PH3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPHUBOAMTH TIPUMEPHI (HAXOIUTh HH(POPMAIIHIO O IPUMEPaXx)
MIPAKTUIECKOT'O UCTIOJIL30BaHUs (PU3MUSCKUX 3HAHUH B IIOBCEAHCBHOU
YKU3HM 17151 0OecrieueHns 0€301MacCHOCTH TP OOpAIleHUH ¢ MPUOOPaMH U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOTIOACHHSI HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHNKOB MH(pOopMaruu B cetn VIHTepHET B
COOTBETCTBUH C 3a/laHHBIM ITIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHWUW U IIyTEM CPAaBHEHHUS Pa3IMYHbIX HCTOYHUKOB BBIICIIATH
nH(OPMAIIHIO, KOTOPasi SBJISETCS MPOTUBOPEUNBOI

WJIM MOXKET OBITh HEJJOCTOBEPHOM

1.17

WCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJjaHUi Hay4YHOIOIYJISIPHYIO
IUTeparypy (pU3MUEcKoro coaepkKaHus, ClIpaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHTepHeT, BiaseTh NpUéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHGOPMAIIMK U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MHPOPMAIUHN PU3NIECKOTO COEPKAHUS, B TOM
qucie MyOIMyHO AenaTh KpaTKue COOOLIECHHs O pe3ybTaTax MPOeKTOB UIIH
y4eOHBIX UCCIEA0BAHNUN, IPU TOM I'PaMOTHO UCHOIb30BaTh U3yUEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKIATh BBICTYIIJICHUE
Mpe3eHTalnen

1.19

IIpH BBIITOJIHCHHUU y‘-IC6HI>IX IMPOCKTOB 1 I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacisiTh
00513aHHOCTH B Tpynrie B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/la4aMU,
CJICOUTH 3a BBIITOJTHCHHUEM I1JIaHA }IeﬁCTBHfI, aJICKBAaTHO OLICHHUBATh
COOCTBEHHBII BKJIaZ B ACATCIBHOCTD I'PYIIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHHUC OKPYXKAIOIINX

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yjabTarta

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCITIOJIb30BaTh MMOHATHA




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

pa3nuyvaTh SBJICHUS 10 OMUMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIHMX JAHHOE PU3NIECCKOE SBICHUE

1.3

pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (M3NUECKUX SBJICHUN B
OKpY’KaloIIeM MHpe, B TOM 4Hcie (pu3nueckue SBIeHHs B IPUPOE, IpU
3TOM MEPEBOJUTH IIPAKTUYECKYIO 3a7auy B yueOHYI0, BbIIEIATh
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3HUECKUX SBICHUI

1.4

OIHMCHIBATh U3yYCHHBIC CBOMCTBA Te U (PU3NUECCKHE SBIICHUS, UCTIOIB3YS
(u3nyecKkre BeIUUUHBI, IPU OMUCAHUU MTPABUIIBHO TPAKTOBATh GU3NUECKUN
CMBICJI HCIIOJIB3yEMbIX BEITUYHH, 0003HAYCHUS U SIUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYHHY C IPYTHMH BEIIMIMHAMH, CTPOUTH IPAPUKU N3yISHHBIX
3aBHCHUMOCTEH (PU3NYECKNX BEITHMYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)H31/I‘~ICCKI/IC SIBJICHHA U MTPOLECCHI,
HCIIOJIB3Ys U3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBaTb CJIOBCCHYIO
q)OpMy.]'H/IpOBKy 3dKOHA 1 3allMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (PU3UUECKHE TPOLIECCHl M CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYaLUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIIATh
MPUYHUHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH O0BICHEHHE U3 | — 2 TOTHYECKUX
IaroB C MOMOIIBI0 | — 2 U3y4eHHBIX CBOWCTBA (PM3UUYECKUX SIBICHUHN, PU3U-
YECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiarh pacyéTHble 3a4a4u B 2 — 3 EHCTBUS, UCIIONb3YsI 3aKOHBI U
(bopMyIIbl, cB3bIBAIOLINE (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHUS 33J1a4U 3aIIUChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJIs1 peIIeHUs 3a/1a4i, BBIOMPATh 3aKOHBI U (OPMYJIHI,
HeoOXouMBbIe JUIs €€ peleHus], IPOBOIUTh pacyEThl U CPAaBHUBATh
N0JyYeHHOE 3HaYeHHEe (PU3NUYECKOI BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTh ITPH TOMOIIU
(bu3MYECKUX METO/I0B, UCTIOJIb3YS ONMCAHUE UCCIIEI0BAHUS, BBIICISTh
IIPOBEPSIEMOE NIPEATIOI0KEHUE, OLIEHUBATH IIPABIIIBHOCTD MOPSAAKA
IIPOBEACHUS UCCIIEI0BAHMSI, JI€TIaTh BBIBOIbI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBICHUN WIN PU3NUECKUX
CBOMWCTB Te: (OpMyJIMPOBaTh MPOBEPSIEMbIE MTPEOI0KEHHS, COOMPAThH
YCTaHOBKY U3 MPEIJI0KEHHOT0 000pYI0BaHMsI, OMMCHIBATh X0/ OIbITA U
(GhOopMyYIHPOBATH BBIBOBI

1.10

BBITIOJIHATH pr[MI)Ie I/I3M€p€HI/I$I C UCITIOJIB30BAHUECM aHAJIOT'OBBIX HpI/I60pOB
Y JaTYUKOB (PU3UUYECKUX BEITUYHH, CPABHUBATH PE3yIbTAThl H3MEPEHUN
¢ yu€TOM 3aJaHHOI aOCOTIOTHON MOTPENTHOCTH

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHON (PM3HUECKOU BEIIMUYHUHBI OT
JIPYTOM € UCIOJIb30BAHUEM IIPSMBIX U3MEPEHUN: TUIAHUPOBATh UCCIIENI0-
BaHHE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIACAYS
MPeITIOKEHHOMY TUIaHy, (PUKCHUPOBAThH Pe3yIbTAThI MOTYYCHHON
3aBUCHMOCTH B BUJIe TAOJIHI] U TPaPUKOB, JIEIaTh BBIBOJIBI IO PE3yIbTaTamM
HCCIICIOBAHUS

1.12

MIPOBOAUTH KOCBEHHbIE U3MepPEHUs (PU3MUECKUX BEIMYHH: IJIAHUPOBAThH
U3MepeHusl, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEI0KEH-
HOW MHCTPYKIIMH, U BEIYUCIISATh 3HAUECHHE BETMUUHBI

1.13

co0roAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM
000pyoBaHEM




Ko .
4 IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHSI OCHOBHOI

NpoBepsieMOro o
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJibTarTa
XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS N3YYEHHBIX TPHUOOPOB U
1 14 TEXHUYECKUX YCTPOMCTB C ONIOPOX HA UX ONMCAHMS, UCIIOJIb3Ys 3HAHUSA O

CBOMCTBAaX (PU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIC TEXHUUYECKHUE YCTPOUCTBA M U3MEPUTEIIHHBIC
pUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISITh CXEMBI
1.15 AJIEKTPUYECKUX LIETIEH C OCJIeI0BaTEIbHBIM U MapaljIeIbHbIM
COCIMHEHHUEM DJICMEHTOB, pa3lindasi YCIOBHBIE 0003HAUCHUS DJIIEMEHTOB
AIICKTPUYCCKUX Ienei

MPUBOAMTE TPUMEPHI (HAXOIUTh HHPOPMAIIHIO O IPHUMEPAXx)
MIPAKTUIECKOT'O UCIIOJIL30BaHUS (PU3HUSCKUX 3HAHHUH B MIOBCETHEBHON

1.16 YKU3HH 17151 oOecrieueHrst 0€301MacHOCTH TP OOpaIleHUH ¢ MPpUOOpaMu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOTIOACHHSI HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpelie

OCYIIECTBIATh NOUCK UH(OpMALIUK (PU3HUECKOTO COAEPKAHUS B CETU
HHTepHeT, Ha OCHOBE NMEIOIIMXCS 3HAHUN U IIyTEM CPAaBHEHMS
JIONOJTHUTEIbHBIX UCTOYHUKOB BBIJIEIATH UH(OPMALIHIO, KOTOPast SBISETCA
POTHBOPEUNBON MJIM MOXKET OBITh HEJJOCTOBEPHOMH

1.17

WCIOJIb30BaTh MPU BHIOTHEHUH YUEOHBIX 3aJaHII HAyYHO-TIOMYJISIPHYIO
IuTepaTypy (PU3NUECKOro COAEPKaHUs, CIIPABOYHBIE MaTEpUAJIbl, PECYPChI
cetu IHTepHeT; Bi1ajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus WHGHOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIECHMS,
0000111251 ”HPOPMALIUIO U3 HECKOJIBKHX HCTOUHUKOB (PU3MUECKOT0 cofiepxKa-
HUS, B TOM YHCIIe MyOJINYHO MPEICTaBIATh Pe3yIbTaThl IPOEKTHON MIIN

1.19 s
HCCIIEA0BATENIBCKON NEATEIBHOCTH, IIPU 9TOM I'PaMOTHO HUCIIOIb30BATh
M3Y4YEeHHBIN NOHATUNHBINA annapar Kypca (pU3HKH, CONPOBOXKIATh
BBICTYIUICHUE NPE3CHTALUEN
IIPY BBITIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIET0BaHUN (PU3NUECKUX
MIPOLIECCOB PaCHPEEIATh 00SI3aHHOCTHU B IPYMIE€ B COOTBETCTBUU C ITOCTaB-
1.20 JICHHBIMU 3aJla4yaMU, CJIIEIUTH 3a BBIIIOJTHEHUEM IIIaHa IEUCTBUN U
’ KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIECHUBAaTh COOCTBEHHBII BKJIa/l B
JEeATEIbHOCTD TPYIIIIBI, BEICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOIEHCTBHE,
MIPOSIBJISIE TOTOBHOCTD pa3periaTh KOH(QIJIUKTbI
9 KJIACC
Kon .
TN IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
p o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOTI'0O 00111er0 00pa3oBaHus
pe3yJbTarTa
1.1 HCIIOJIb30BATh U3YUYEHHBIC IIOHATHS
12 pa3ynyaTh SABJICHUS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE PU3NYECKOE SBJICHUE

pacrno3HaBaTh MPOSIBICHNE U3YUEHHBIX (DU3MUECKUX SIBJICHUI B
1.3 OKpY’KaloIleM MHpe, B TOM 4Hcie (pu3nueckue sBIeHHs B IPUPOIE, IpU
STOM MEPEBOJUTH MPAKTUYECKYIO 337a4y B YUEOHYIO, BBIICISTh




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) PU3HUECKUX SBICHUI

1.4

OIMCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3NYECKHE SBJICHUS, HCIIONIB3YS
(bu3nyecKkre BeITMUMHBL, TPU OMMCAHUU MTPABHIIBHO TPAKTOBATh (PU3NUYECKUIT
CMBICIT UCTIOJIb3YEMBIX BEJTMUMH, 0003HAUCHUS U €AMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIU-
YHHY C APYTUMH BEJTMUYUHAMHU, CTPOUTH Tpa(UKK U3yUEeHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEJIMYUH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SAIBJICHHA U MPOLCCCHI,
HCIIOJIB3YS U3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBaThb CJIOBCCHYIO
(bOpMy.]'H/IpOBKy 3aKOHA M 3alIMChIBATh €0 MaTCMAaTHYCCKOEC BhIPAXKCHIUEC

1.6

OOBSICHATH (PU3UUECKHE TPOLIECCHl M CBOIMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYaLUH PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATh
PUYHUHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 2 — 3 JIOTHYECKUX
I1aroB ¢ MOMOLIbIO 2 — 3 N3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(U3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3a1a4u (ONUparoOUIecst Ha CUCTEMY U3 2 — 3
YpaBHEHHIA), UCTIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIIE (DU3UUCCKHE
BCJIMYHHBI: HA OCHOBC aHaJIn3a yCJIOBHUA 3aa4U 3allMCbIBATh KPATKOC
YCJIOBHE, BBISBISATH HEAOCTAIOIINE WITH U30BITOUHBIC JAHHBIE, BEIOMPATh
3aKOHBI U OPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOINUTH PACUETHI U
OLICHHBATh PEATHCTHYHOCTD OIYYEHHOTO 3HAYCHHsI (PU3NUECKON BEITHMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEHIUTh TPU TIOMOIIH
(U3NIECKUX METOI0B, UCTIONB3Ys ONMCAHUE UCCIICIOBAHMUS, BBIJICIISTh
MIPOBEPIEMOE NPEATIONIOKEHUE, OLIEHUBATD IIPABUILHOCTD IIOPAAKA
IIPOBEACHUS UCCIIEI0OBAHHUS, I€]aTh BBIBOJIbI, HHTEPIIPETUPOBATh
pe3yJIbTaThl HAOIIOJEHUH 1 OIIBITOB

1.9

IMPOBOAUTE OIIBITHI 11O Ha6J'IIO)ICHI/IIO (1)I/ISI/I‘~ICCKI/IX SIBJICHUU WU (1)I/ISI/IIICCKI/IX
CBOMCTB Te€J: CAMOCTOATEIHLHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO Ha-
6opa 000opyI0BaHUs, OMMCHIBATH XOJ OIBITA U €T0 PE3yJIbTATHI,
(hOopMyIIHPOBATH BHIBOJIBI

1.10

MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeaess
CpelHee 3HaueHHEe U3MepsieMol BeTU4MHBI ((POKyCHOE paccTosHUuE
cobuparorieit JIMH3bI), 000CHOBBIBATh BEIOOP CrIoco0a U3MEPEHHUS
(M3MepuTEIHLHOTO TPHdOpa)

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3UUECKUX BEJTHUHUH C
HCII0JI30BAaHNEM IPSIMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0BAaHUE,
CaMOCTOSITENTLHO COOMPaATh YCTAaHOBKY, (PUKCHUPOBATH pe3yIbTaThl
MOJTyYEHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMUUH B BHJIE TaOJIHUI]

1 rpaduKOB, JAeJaTh BBIBOJbI IO PE3YJIbTaTaM HCCIEAOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJTMUMH: IJIAHUPOBAThH
U3MEpEeHusi, CoOUpaTh IKCIIEPUMEHTANBHYIO YCTAHOBKY U BBIITOJIHATH U3Me-
peHus, cienys NpeaIoKEHHON NHCTPYKIIMH, BBIYUCIISTh 3HAYECHUE
BEJIMYUHBI ¥ AaHAJIU3UPOBATH I10OJYYEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU
ITOTPEIIHOCTH U3MEPEHUIN

1.13

coOIOAaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3NUECKUX MOJIEICH:
MaTepHajbHasi TOUKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHbIH HCTOYHHK CBETA,




Kon
NMpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

JIy4, TOHKas JIMH34, IJIaHCTapHad MOACIIbL aTOMAd, HYKJIOHHAsA MOJCIIb
dTOMHOTI'O sA11pa

XapaKTepu30BaTh MPUHIUIIBI JEHCTBHS U3yUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OIIOPOM Ha UX OMMCAHMSI, UCIIOJIb3Ys 3HAHUS O
CBOMCTBAaX (PU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

1.15

HCIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOICTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU
pElIeHNN y4eOHO-TTPAKTHYECKUX 3aa4, ONTUYCCKUE CXEMBI [T IOCTPOCHUS
M300paKE€HMI B IJIOCKOM 3epKajie M cOOMparouieil InH3e

1.16

MPUBOANTH PUMEPHI (HAXOIUTHh HH(POPMAIIHIO O IPHUMEPAXx)
MPAaKTHYECKOT0 HCIOIb30BaHUs (PU3UUECKUX 3HAHUH B TIOBCETHEBHOM

1.17 KHU3HU 1711 o0ecnieueHns O€30MacHOCTH NPH O0palieHUH ¢ TPUOOpaMu 1
TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS H COOJIOACHUS HOPM
9KOJIOTMYECKOr0 NOBEACHUS B OKPYXKAIOIIeH cpene

OCYIIECTBIATh NOUCK UH(OpMALIUK (PU3HUECKOTO COAEPKAHUS B CETU
WuTepHer, caMocToATeNsHO (POPMYIUPYS TOUCKOBBIH 3alpOC, HAXOIUTh
MyTH OIPEEIICHHS TOCTOBEPHOCTH MOJTy4YeHHON HH(OpMAIK HAa OCHOBE
MMEIOIIMXCS 3HAHUN U JTONOJIHUTEJIbHBIX HCTOYHUKOB

1.18

WCII0JIb30BAaTh MPH BBITIOJHEHUN YU€OHBIX 3aJaHII HAYYHO-TIOMYJISPHYO
nuTepaTypy (PU3NUECKOro COAEPKaHUs, CIIPABOYHBIE MaTEpUAJIbl, PECYPChI
cetu InTepHeT; B1aseTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus WHGHOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHHIE COOOIICHHSI HA OCHOBE
WH(pOpMAIIUU U3 HECKOJIBKUX UCTOUYHUKOB (PU3UUECKOTO COACPKAHUS,
MyOTUYHO MPECTABIATh PE3YIbTaThl MPOSKTHOM UITU HCCIEI0BATEIbCKOM
JEATEIIbHOCTH, TPH 3TOM I'PAMOTHO HMCMOJIb30BATh N3YYEHHbBIN MTOHATHITHBII
anmapat U3y4aeMoro pasjena (pU3uKy U COMPOBOXKAATH BHICTYIUJIICHHE
Ipe3eHTalMen ¢ y4éToM 0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.20

IIPH BBITIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOIIECCOB paclpeensaTh 003aHHOCTH B IPYIIE B COOTBETCTBUH € MOCTAB-
JICHHBIMU 33J1a4aMy, CJICIUTH 3a BBIIIOJHEHUEM IIJIaHa IEUCTBUI U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa B
NEeATEIbHOCTh TPYIIIbL, BEICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOICHCTBHE,
IPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(INKTHI

1.21

INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
paszaena 3JIeMEHTa

®U3UKA U EE POJIb B TIO3HAHUU OKPY)XXAIOIIETO MHUPA

1 ®usnka — Hayka o npupoze. SABnenus npupoasl. Pusnueckue

. SBJICHUSI: MEXAHUYECKUE, TETUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE
1 1 2 2 2 b
CBETOBBIE, 3BYKOBbIE




Kon
pa3iena

Kon

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS
3JIeMeHTa

Ouznyeckue BelUYUHbL. M3Mepenne Gpru3nueckux BeJIUYUH.
1.2 ®dusnueckue npudopsl. [lorpemrHocTs n3MepeHuil. MexyHapoiHas
cUCTEMa eIUHUIL

EcTtecTBeHHOHAYUYHBIH METO/1 TO3HAHUS: HAOIIOICHHE, TOCTAaHOBKA
1.3 Hay4HOTO BOIIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 10
MIPOBEPKE THIOTE3, O0BSICHEHNE HAOIIO1aeMOTO SIBICHHUS

14 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEIeH

[IpakTryeckue paboTHI:
N3MepeHne pacCTosTHUM.
15 W3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenue temmepaTypsl Py MOMOIIH )KUIKOCTHOTO TEPMOMETPa
Y JaTYMKA TEMIIepaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHVM A O CTPOEHNUW BEIIIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA

2.1

I[BI/I)KGHI/IG HacCTull BEUICCTBA. CBs3b CKOPOCTH ABMIKCHHUA 4aCTUIl C

2.2 .
Temreparypoii. bpoyHoBckoe nBmxenue, nuddysus

2.3 B3aHMOHeﬁCTBHC YacTUll BCICCTBA: IPUTAKCHHUEC U OTTAJIKMBAHUC

ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH 1
TBEPABIX (KPUCTAJUTMUECKUX) Te1. B3auMocBsI3b MEX 1y CBOWCTBAMU
BEILIECTB B PAa3HBIX arperaTHhIX COCTOSIHHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM

24

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuueckue padbOTHI:

OreHka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCIIOJIB30BAaHUEM
¢dororpaduii).
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

2.6

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
HPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

Mexannueckoe qBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUKECHHUE

3.1

CKOpOCTL. CpCI[HfISI CKOpPOCTL ITPU HEPABHOMCPHOM JIBUKCHUH.

3.2 .
Pacu€r nyTn ¥ BpeMeHu IBUKEHUS

SBnenue nHepuuu. 3aKOH HHEpUNH. B3anMoaeicTeue Ten Kak
33 MIpUYMHA U3MEHEHHS CKOPOCTH ABMXKEHUS Tenl. Macca Kkak Mepa
WHEPTHOCTH Teja

IInoTHOCTE BemiecTBa. CBSI3b INIOTHOCTH C KOJIMYSCTBOM MOJICKYII B

3.4 v
enuuuie o0bEMa BellecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBIO

JAUHAMOMCTpa




Kon Kon
pasnena 3JIeMEeHTAa

3.7

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

SBnenue TATOTeHHS U criia TshkecTH. Chila TSHKECTH Ha IPYTHUX
mwianerax. Bec teixa. HesecomocTh

3.8

Cuna tpenus. TpeHue ckoabKeHUs U TpeHue nokod. Tpenue B
IIPUPOJIE U TEXHUKE

3.9

Ciio’)keHue Cuil, HalpaBJIEHHbBIX 1O OJTHOW MPSIMOA.
PaBHOElCTBYIOIIIAS CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapuKa B
KHUJKOCTHU, MOJICIIH 3JIEKTPUUYECKOTO aBTOMOOUIIS M TaK

nanee). OnpeaeseHne cpeHell CKOPOCTU CKOJIbXKEHUs OpycKa Hin
1IapyKa 1o HaKJIOHHOU TIocKocTH. OmnpeneneHue mI0THOCTH
TBEPAOTO Tena. ONBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aeopmaiiin) Npy>KUHbI OT MPHIOKEHHON

cwibl. OTBITHL, IEMOHCTPUPYIONINE 3aBUCUMOCTD CHIIBI TPEHUS
CKOJIbJKEHUS OT Beca Tella M XapaKTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

dusznueckue SBJICHUS B npupoAc: MPUMEPLI ABUKCHUA C
Pa3JIMIHBIMU CKOPOCTAMU B JKMBOH M HEKUBOU IIpHUpoOac, JIECUCTBUEC
CHJIbI TPCHUSA B IIPUPOJAEC U TCXHUKCE

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

[[aBJ'ICHI/Ie TBép,I[OFO tena. CrnocoOsl YMCHBIICHHUA U YBCIIMYCHU A

4.1
JTaBJICHUS
49 JlaBrienue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
) TEeMIIEpaTypbl
43 Ilepenaya naBiaeHUs TBEPABIMU TEJIAMU, )KUJIKOCTSIMH U ra3aMu.
' 3axoH Ilackans. [IHeBMaTHUeCKne MalIMHbI
44 3aBUCUMOCTD JABJIEHUS KUJIKOCTHU OT TIyOuHBI. ['napocraTiuyeckuii
) napagokc. CooOmraromnyecs: cocyibl. [ uapaBinueckue MexaHu3Mbl
Atmocdepa 3emnu u atmocepHoe naBienue. [IpuuuHb
45 CyLIECTBOBaHMS BO3AYLIHOM 060nouku 3emin. OnsiT Toppuueniu.
' 3aBUCUMOCTB aTMOC(EPHOT0 JIaBJICHHUS OT BBICOTHI HaJl ypOBHEM
Mops
4 p
46 N3mepenue armocdeproro gasnenusd. [IpuGopsl 115 u3mepenus
' aTMOC(EepHOTO AABICHUS
47 JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJO.
’ BriTankuBaromias (apxumMeioBa) cuiia. 3akoH Apxumezna
4.8 [TnaBanue ten. Bo3ayxornaBanue
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa
MOTPYKEHHON B KHUAKOCTb 4acTu Tena. Onpenenenne
4.9 BBITAJIKHABAIOLIEN CHIIBI, IEUCTBYIOLIEH HA TEJIO, IOIPYKEHHOE B

KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOILEH CUIIBI,
JEHCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT MacChl Tena. OMbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI, IEHCT-
BYIOLIEH HA TEJO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B




Kon Kon
IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS
pasaena 3JIeMeHTa
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTHU
xuakoctu. KonctpyupoBanue apeoMeTpa Wik KOHCTPYUPOBaHUE
JIOJIKU ¥ ONIpeaeeHue €€ rpy30n0IbEMHOCTH
410 Ouznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOTO
' JIaBJICHUSI HA )KUBOI OpraHu3M, IIaBaHUE PHIO
TexHuueckue ycTpoiicTBa: cooOUIAOIIUecs COCY/ Ibl, YCTPOMCTBO
4.11 BOJIOTIPOBO/IA, TUIPABIMYECKUHN TTpecc, MaHOMETp, OapomeTp,
BBICOTOMED, NTOPILIHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DOHEPT'U
5.1 Mexanundeckas padbora
5.2 MexaHnueckasi MOIIHOCTh
53 [IpocTeie MeXaHU3MBI: phIYar, 6JI0K, HAKIOHHAS
’ I0CcKOCTh. [IpaBuio paBHOBecus prluara
54 [IpumeneHnue npaBuiia paBHOBECHS pblyara K 0JIoKy
55 «3om0Toe mpaBuiIo» MexaHuku. KoagdumueHnt none3noro neicTpus
' MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHimanpHast >HEPTUM TeJa, MOJHITOrO HaJl 3eMIEH
5 5.7 Kunernueckas sneprust
53 [Tonnas mexaHu4deckasi SHEprusi. 3aKOH U3MEHEHUS! U COXPAHEHUS
’ MEXaHUYECKOMN SHEPTruun
[IpakTuueckue padbOTHI:
Onpenenenue pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JABH)KEHUN
5.9 TeJa Mo FOPU30HTAIILHOM OBEPXHOCTH. VccnenoBanue ycinoBuit
paBHOBecus poruara. Mzmepenune KII/[ HaknoHHOM
MJIOCKOCTH. M3yueHne 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUn
5.10 ®uznyuecKue SBJICHUS B IPUPOJIE: PhIYArk B TEJIC YEJIOBEKa
511 TexHuueckue yCTpouCTBa: pblyar, IOJABUKHBIN U HETIOABUKHBII
’ 0JIOKHU, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAeP KAHMS
pasaeJia 3JIEeMEHTa
TenyoBble sIBJICHUS
OCHOBHbBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
6.1 cTpoeHusd BenlecTBa. Macca u pa3mepsl MoJieKy1. OTBITHI,
' MOATBEPIK/IAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUH
6 R N
6.2 Mopenu TBEPIOTO, )KUKOTO U Ta3000pa3HOTO COCTOSTHUM BEIECTBA.
' Kpucrannuaeckue u amopdHbie Tena
63 OOBsicHeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX T HA OCHOBE
) MTOJIOXKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS




Kon
pa3iena

Kon
3JIEMEHTA

6.5

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

TemmoBoe paciiupC€HUEC U CKATHUEC

6.6

Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEILIIOBOTO
JBUKEHUS YaCTHI]

6.7

Buytpennss sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTuu:
TEIUIoNepeiauya U COBEPIIEHUE paboThl

6.8

BI/II[BI TEILIonEpeaaqYun: TCIIONPOBOJHOCTE, KOHBCKI M, U3JTYyUYCHHUC

6.9

KomndecTBO TEIJIOTHI. YI[CJ'IBHaH TEMIO0EMKOCTh BEIIECTBA

6.10

TemooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEILJIOBOTO
OaslaHca

6.11

[1naBiieHnE U OTBEPAECBAHUE KPUCTAIUIMYECKUX BEIIECTB. Y JA€IbHAs
TEIJIOTA [JIABJICHUS

6.12

[TapooGpa3oBanue u KoHAeHcanus. Mcnapenne. Kunenue. Y nenbHast
TEIUIOTa Napo0Opa3oBaHus. 3aBUCIMOCTh TEMIIEPATyPbl KUIICHUS OT
aTMoc(hepHOro TaBICHHUS

6.13

BnaxnocTth BO3ayXa

6.14

BHCPFI/IH TOILIMBA. Y JieIbHas TEIIOTa CropaHus

6.15

[Tpunnume! padoTs! TemnoBsix Asurarenei KII1 remmosoro
nBuraress. TenjaoBble ABUTaTENN U 3alIUTa OKPYKAIOIIEH CpeIbl

6.16

3aKOH COXpaHEHMsI U IPEBPALLCHMS SHEPTHUU B TEIUIOBBIX IpPOLECCcax

6.17

[IpakTuyeckune paboOTHI:

OmnbITHI 11O O6H&py>KeHI/IIO JIEUCTBUS CUIT MOJICKYJIAPHOTO
MPUTSKCHUS.

OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIU MM
caxapa.

OnpIThI 1O HAOJIIOJEHUIO TETNIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEH
Y TBEPIBIX TEI.

OnpeneHeHHe JAaBJICHUS BO31yXa B OautoHe mrmpuna.

OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTD JAaBJIEHUS BO3yXa OT €ro
00BbEMa M HarpeBaHMsI WM OXJIAXKACHUS.

[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA
KUAKOCTH B TEPMOMETPUUYECKOMN TpyOKE OT TeMIepaTyphl.

HaGnronenue u3MeHeHus! BHyTpEHHEH SHEpPIuu Teja B pe3yibTaTe
Teruionepeayu U paboThl BHEIIHUX CHIL.

HccnenoBanue sBJICHUS TEIJIO0OMEHa MPH CMEIIMBAHUH XOJIOIHON U
ropsiue BOABI.

Omnpenenenne KOJIMYecTBa TEIIOTHI, MOJTYYEeHHOTO BOJIOH Mpu
TEIIO0OMEHE C HarpeThIM METATMYECKUM LIUITHHIPOM.

Onpenenenre yIeabHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca ucrnapeHusl.
Ornpeznenenrie OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Ornpenenenne yaenbHON TEIIOTHI IUIaBICHUS JIb/IA.

6.18

®dusnyeckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHE
U KallWUIIpHbIE SIBJICHUS B IPUPOJIE, KPUCTAIIBI B IPUPOJIE,
uznydenue CoJHIla, 3aMep3aHue BOAOEMOB, MOPCKHE OpuU3HI,




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasaena 3J1eMeHTAa
00pa30BaHUE POChl, TYMaHa, UHEsl, CHera.
TexHHYECKHE yCTPONCTBA: KallUJUIAPBL, IPUMEPBI UCIIOJIb30BaHUs
6.19 KPHUCTAJIJIOB, XKUAKOCTHBIM TEPMOMETP, JaTUUK TEMIIEPATYPBI,
) TEPMOC, CHCTEMA OTOIUIEHHS JOMOB, THTPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, JBUTaTeIb BHYTPEHHETO CTOPAHUSI.
DIEKTPUUECKUE U MATHUTHBIE SIBJICHUS
7.1 Onextpuzanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3anmoeiicTBue 3apsokeHHBIX Tell. 3akoH KyiioHa (3aBUCHMOCTD
7.2 CHWJIBI B3aUMOJICHCTBHS 3apSKCHHBIX TEJ OT BEJIMYUHBI 3apsA0B U
paccTOSHUS MEX]y TEJIaMH)
Onexrpuueckoe nosie. Hanpssk€HHOCTD 31EKTPUYECKOTO TTOJIS.
7.3 [TpuHIMI Cynepro3ULUH IEKTPUUECKUX ToJIel (Ha KaueCTBEHHOM
YPOBHE)
74 Hocurenu 31eKTpUYecKuX 3apsiioB. JIEMEHTAapPHbIN 3JIEKTPUUYECKUM
' 3apsg. Ctpoenue aroma. [IpOBOAHMKY U TUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
76 DNEeKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOIO
' TOKA. VICTOUHMKH OCTOSIHHOTO TOKa
779 JlelicTBUS 3IEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTAX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE
7.9 ConpoTuBieHe MPOBOJHUKA. Y IETbHOE CONPOTUBICHUE BEILIECTBA
7.10 3akoH OMa aJis yyacTKa e
7 7.11 ITocnenoBarenpHOE U MapalIeIbHOE COETMHEHUE IIPOBOJHUKOB
7.12 PaboTa 1 MOIITHOCTH 2JIeKTpUUecKOoro Toka. 3akoH Jlxoyins — Jlenna
713 DNeKTpUYecKHe LEenu U MOTPEeOUTENN IIEKTPUIECKON IHEPTUH B
' obITy. KopoTkoe 3ambikaHMe
7.14 ITocTostHHBIE MarHUTHI. B3anmMonelcTBIE MOCTOSHHBIX MATHUTOB
715 MaruutHoe nosne. MarautHoe nose 3eMJIM ¥ €r0 3Ha4€HUe s
' JKU3HU Ha 3emiie
716 OmneiT DpcTena. MarHuTHOE 1oJIe JIEKTPUUYECKOTO TOKA.
] IIpuMeHeHne 3JIEKTPOMarHiTOB B TEXHUKE
JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
7.17 OneKTpoABUTaTeIb OCTOSIHHOTO ToKa. Vcnonp30Banne
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE
718 Oneitel @apanes. SIBneHne 3eKTpoMarHuTHON MHAYKIKU. [IpaBuio
) Jlenna
719 OnektporeHepatop. CriocoObl MOTyUEHUs IEKTPUUECKON IHEPTHH.
) DIIEKTPOCTAHIINN HA BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHHI
[TpakTuyeckue paboOTHI:
790 OnbITh IO HAOIIOAEHUIO STIEKTPU3ALUH TEJI HHAYKIIUEH U Ipu

COIIPUKOCHOBCHHMU.

HccnenoBanue OeMCTBUS QJICKTPHUYCCKOTIO I10JIA Ha ITPOBOJAHUKHA U




Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

JUDJICKTPUKH.

COopka u mpoBepka paboTHI NEKTPUIESCKON IIETH MOCTOSTHHOTO
TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HaPsHKEHUSL.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA, UAYHIETO YE€PE3 PE3UCTOP,
OT COIIPOTUBJICHHUA PE3UCTOPA K HAIIPSKCHUA HA pE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUIECKOTO
COIIPOTUBIICHHU IIPOBOJAHMKA OT €r0 JJIUHBI, IIOIIAU TOIIEPEUYHOTO
CEYECHMS U MaTepuaa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPU I1OCJIEI0BATEIbHOM
COEIMHEHUU ABYX pe3uctopos. [IpoBepka mpaBuia A CUJIbl TOKA
MIpU NapaJJICIbHOM COEIUHEHUHN pe3ucTopoB. Onpesenenne padboTsl
ANEKTPUUECKOr0 TOKa, UAYLIEro uepe3 pe3uctop. OnpeneneHue
MOIIIHOCTH 3JEKTPHUUYECKOTO TOKA, BBIIETIEMON Ha
pesucrope. MccienoBanrue 3aBUCUMOCTH CHIIbI TOKA, MAYLIETO Yepe3
JAMIIOUKy, OT HanpsbkeHus Ha Heil. Onpenenenue KIT/]
HarpeBareis. VMccnenqoBaHne MarHuTHOTO B3aUMOJICHCTBHS
MOCTOSIHHBIX MarHUTOB. M3y4eHre MarHuTHOTO MOJISI TOCTOSIHHBIX
MarHuTOB IIPU UX 00bEIMHEHUH U pa3zenenuu. MccnenoBanue
JIEUCTBUSI DJIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY. OTbITHI,
JIEMOHCTPHUPYIOILLIKE 3aBUCUMOCTh CHJIbl B3aUMOICUCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CWJIbl TOKA ¥ HaIPaBJICHHUS TOKa B
karymike. 3yuenue neicTBUS MAarHUTHOTO TIOJISI HA POBOJIHHK C
TokoM. KoHcTpynpoBaHue u u3yueHue paboThl
anexrpoasurarens. M3mepenue K11/ anexkrpoasurarenpsHom
ycTaHOBKH. OTBITHI 0 UCCIIEIOBAHUIO SIBIEHUS 3JIEKTPOMArHUTHOM
WHIYKIIAW: UCCTIEA0BaHNE N3MEHEHH M 3HAYCHUS U HATIPABJICHUS
MHIYKIUOHHOTO TOKa

7.21

duznyeckue sIBICHUS B IPUPOJIC: MIEKTPUIECKHUE SBICHUS

B aTMoc(epe, 3JeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10JIe
3emiu, peiid Moa0CoB, POJb MAaTHUTHOTO MOJS [T )KU3HU Ha
3emuie, OJISIPHOE CHUSIHHE

7.22

TexHu4eckue yCcTponuCcTBa: AIEKTPOCKOI, AMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM SJHEPTUH, IIEKTPOOCBETUTEIBHBIE
puOOpbI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI),
NIEKTPUYECKUE NPEAOXPAHUTENHN, DIEKTPOMATHUT,
AIIEKTPOIBUTaTENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa

9 KJIACC

Kon
pasneia

Kon
JIEMEHTA

IIpoBepsiemble 3JIeMeHTbI COIePsKAHUSA

MEXAHUWYECKUE SBJIEHUA

8.1

MexaHn4ecKoe JBHKEHHUE. MaTepHaHBHaH touka. CrucreMa orcuéra

8.2

OTHOCUTENHLHOCTh MEXAaHUYECKOTO JABWKCHUA

8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE




HepaBunomepHoe npsimonuHeitHoe ABukeHue. CpeaHss u

8.4
MI'HOBEHHAsl CKOPOCTh TeJIa IIPU HEPABHOMEPHOM JABM)KEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ['anunes
PaBHOMepHOE aBMXKEHUE IO OKpYyx)HOCTH. [lepuon u yacrtora
8.7 obparmenus. JImHeitHas u yrioBas ckopocTu. LleHTpocTpeMutensHoe
YCKOpPEHHUE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTroHa
8.11 [TpuHIUIT CyTIepIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: cuja TPEHUs CKOJIBKEHUS, CUIa TPEHHsI TOKOsL, IpYTHe
) BUJIbl TPEHUS
R 14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE
' CBOOOJHOIO NaJACHUS
215 JBmxenue raneT Bokpyr Comnnua. IlepBas kocMudeckas CKOPOCTb.
' HeBecomocTs 1 neperpys3ku
8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO
317 PaBHOBecHe TBEPIOTO TEJIA € 3aKPETNIEHHON OCBIO BPAIICHUS.
' MowmenT cuisbl. LienTp Tsbxectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. MMnyiibe cusl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
8.22 Pabota cuit TsKecTH, ynpyroctH, TpeHus. CBsi3b SHEPTUU U pabOoThI
8.23 [loTeHnuunanpHas SHEPTUs TeNa, NOJHATOrO HaJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas SHEPTUS CKATOMN MPYKUHBI
8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WK
JBHKEHUS IIapHUKa 110 HAKIOHHOM miockocTu. OnpeneneHue
YCKOPEHUS TeJla IPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOMN
MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU NIPU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
8.27

IIpoBepka rumoTessl: €ciu NpH paBHOYCKOPEHHOM JBIMKEHUH 0e3
HA4YaJIbHOM CKOPOCTH IYTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
HOpMasIbHOTO AaBieHus. Onpenenenrue KodphuuueHTa TpeHUs
ckonbkeHus. Onpenenenne ;kECTKOCTH NpyKUHbL. OnpeneneHue
paboThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAJIbHON OoBepXHOCTH. OrpeesnieHue padoThl CUIIbI




YOPYTOCTH MPH TOIBEME IPy3a ¢ UCIOIH30BAHUEM HETIOABMYKHOTO U
[MOABWKHOTO OJIOKOB

dusndeckue SIBJICHUS B Ipupoac: MPUIUBEI U OTJIIMBBI, ABUKCHUEC

8.28 maHeT COTHEYHON CUCTEMBI, PEAKTUBHOE JIBMXKEHHUE KMBBIX
OpraHu3MOB
829 TexHuueckue ycTpoicTBa: CliuIOMETp, JaTYUKHU [TOJOKEHUS,

PacCCTOAHUS U YCKOPCHUA, PAKCTBI

MEXAHNWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

Koneb6arenbHoe nukenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUA:
NepUOJ, YaCTOTa, aMILTUTY1a

9.2

MaremaTruueckuii U NpyKUHHBIA MasiTHUKU. [IpeBpaliienre sHepruun
MpH K0J1e0aTeTbHOM JIBHOKCHUHT

9.3

3aryxatomue Konebanus. Beinyxaennsie konebanus. Pesonanc

9.4

Mexanunyeckue BoJHbL. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoonbHbIe
Y IIOTNIEPEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPAOM TelIE,
CEHCMUYECKHE BOJIHBI

9.5

3Byk. ['pomMKOCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WNudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro
MasTHHKA.

OnpeneneHI/Ie YacCTOThI U IICpHUOaa KoJIeOaHMI IPY>KUHHOTO
MasTHHKaA

HccnenoBanue 3aBUCUMOCTH TIeprUoa KojeOaHUi MOBEIIEHHOTO K
HUTHU rpy3a OT OJINHBI HUTH. HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH HCpI/IOJIa
Kosie0aHui Mpy>KMHHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH IIepUOJIa KOJICOaHHH rpy3a, TOIBEIICHHOTO K HUTH,
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHBI. MI3MepeHne yCKopeHus
CBOOOIHOTO MaIEHHUS

9.8

dusndeckue SIBICHUS B npupoac: BOCIIPHUATHEC 3BYKOB JKUBOTHBIMU,
3CEMIJICTPSACCHUC, celicMUYeCcKue BOJIHBI, YHaMH, 3X0

9.9

TexHu4yeckue yCcTponCcTBa: 3X0JIOT, UCIIOJIB30BAHNE YIbTPA3BYKa B
OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE TTOJIE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DneKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJHBL. CBolicTBa
AJIEKTPOMAarHUTHBIX BOJIH

10.2

[[Txana 3MEKTPOMArHUTHBIX BOJIH

10.3

DnekTpoMarouTHas npupoza ceera. CKopocTh cBeTa. BonHoBbIE
CBOWCTBA CBETA

10.4

[IpakTuueckue padbOTHI:

N3ydenne cBONCTB 3EKTPOMArHUTHBIX BOJH C TTIOMOIIIBIO
MOOMIBHOTO TenedoHa

10.5

duznyeckue sIBICHUS B IPUPOJIE: OHMoJorndyecKkoe AecTBre
BUIMMOTO, YIIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO M3Ty4EeHU I

10.6

TexHuueckue yCTpouCTBa: UCIIOJIb30BAHUE DIIEKTPOMAarHUTHBIX BOJIH
U1 COTOBOH CBS3U




11

CBETOBLBIE ABJIEHMA

11.1

JlyudeBast monens cBera. MicTouHuku cBera

11.2

[IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3

Otpaxkenue cBeta. [Lmockoe 3epkaino. 3aKOoH OTpaKeHHs CBETa

11.4

[Ipenomiienue cBeta. 3akoH npenomMieHus csera. [lonHoe
BHYTPEHHEE OTPAXKEHHUE CBETA

11.5

JIunza. Xop jtyuel B JIUH3E

11.6

OnTtHyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I';ma3 kak onTudeckas cucTEMa. BJ'II/ISOPYKOCTB 1 JaJIbHO30PKOCTH

11.8

Paznosxxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHue
CIIEKTPAJIbHBIX 1IBETOB. [{ucrnepcus cBera

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTHU yria OTpaK€HHud CBETOBOI'O JIyda OT
yriia nmaacHus.

N3yuenue xapakTepucTUK N300pakeHUs MIPEIMETA B INIOCKOM
3epKaie.

HccnegoBanue 3aBUCUMOCTH yriia mpeJaIoMJICHUS CBETOBOI'O Jiyda OT
yriia naacHusa Ha rpaHule «BO3AYyX — CTCKIIO».

[Tonydenue n3o00paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.

Onpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYCCKON CHITBI
coOuparoIien JUH3BbL.

OmnbITHI IO PA3JI0KEHUIO OEJIOrO CBETA B CHEKTP.

OnbIThI 10 BOCTIPUATHIO 1[BETA MPEAMETOB IIPU UX HAOIIOACHUN
yepe3 [IBETOBbIE (HIIBTPHI

11.10

dusnueckue spiaeHus B npupoje: 3arMenus Coinua u JIyHel, 1ieta
TeN, ONTHYECKUE BJIEHUs B aTMocdepe (1BeT HeOa, pedpakuus,
paayra, MUPax)

11.11

TexHuueckue ycTpoicTBa: OUKH, MEPUCKOI, (hoToanmapar,
ONTUYECKHUE CBETOBOJIbI

12

KBAaHTOBBIC s

BJICHUS

OmnsiThl Pesepdopaa u muianerapHas moziens atoma. Mojens atoma

12.1
bopa

122 Hcnyckanue u noryomeHue ceera aroMoM. KBanTtsl. JInneituatsie
' CHEKTPHI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IyyYeHHs

12.4 Crpoenune aToMHOTO siipa. HykiioHHas Moiess aTOMHOTO s1/1pa.
' N3orormsr

12.5 PagnoaktusHbie npeBpamienus. [lepuoa nosypacnaaa aTOMHBIX SIEp

12.6 SnepHble peakuy. 3aKOHBI COXPAaHEHHS 3apsJ0BOIO0 U MACCOBOIO
) qucen

12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU

12.8 Peakuuu cuntesa u nenenus suaep. Mcrounuku sHeprun CosHua u
' 3BE3]1

12.9 SAnepHas sHepreTuka. JleiicTBue paIMOAKTUBHBIX N3JIy4eHUN Ha

JKHUBBIC OPraHU3MBbI




12.10

[IpakTrueckue pabOTHI:
HaGmtoneHnune CrijionIHbIX M IMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHIIBI
10 TOpMO3HOMY IyTH (110 poTorpadusm).

W3mepenune paanoakTHBHOTO (poHa

12.11

®u3nyecKue SBICHUS B IPUPOJIE: €CTECTBEHHBIN PAJMOAKTUBHBII
(boH, KOCMUYECKHE JIy4H, paJIMOAaKTUBHOE U3JTyUyeHHE IPUPOJHBIX
MUHEpAJOB, IEHCTBUE PAJUOAKTUBHBIX U3IyUYEHUN HA OPraHU3M
4eJI0BEKa

12.12

TexHuueckue ycTpoicTBa: ClIEeKTPOCKOI, MHANBUAYAJIbHBIN
JIO3UMETp, KaMmepa Buibcona

ITPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJbHOM MPOI'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSieMOro
TpedOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOI0
o0mero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu GU3MKK B HAYIHON KapTHHE MHpPa; CPOPMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOM CBSA3U U MI03HABAEMOCTH SIBJICHUN
IIPUPO/IBI, O POJIM FKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yoIIel poau
(GU3MKN B pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOIH, 00
HBOJIIONUH (PU3MYECKUX 3HAHUN U UX POJIH B IIEJIOCTHOM
€CTECTBEHHOHAYYHOH KapTHHE MUPA, O BKJIA/l€ POCCUHCKUX U 3apyOekKHBIX
Y4EHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIETO
MUpa, Pa3BUTUE TEXHUKH U TEXHOJIOTHH

3HaHUs 0 BUAAX MaTepuu (BELECTBO U I0JIE), O IBU’KEHUU KakK Crocoode cy-
[IECTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU CTPOCHHUS BE-
IIeCTBA, O (PU3MUECKON CYITHOCTH SABJICHUHA MPUPOABI (MEXaHUYECKUX, TETl-
JIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX ); YMEHHUE PA3INYaTh SBJICHUS 1O
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJIEHUE; YMEHUE PACIIO3HABATh
MPOSIBIICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’KaloIIeM MHpE,
BBIJIEJISISL X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Bnanenne ocHoBaMM ITOHATHHHOTO alrmapara 1 CMMBOJIMYCCKOT O SA3bIKa
(I)I/I3I/IKI/I " HUCIIOJIb30BAHUC UX I PCIICHUSA y‘le6HLIX 3aa4; YMCHUC
XapaKTepUu3oBaTh CBOMCTBaA TCII, (1)1/131/II—IGCKI/Ie SABJICHUS U ITPOLECCHI,
HCIIOJIb3Y S (I)YHI[aMeHTaHBHBIe N SMITNPHUYCCKUC 3aKOHBI

YMeHune onuceBaTh HU3YYCHHBIC CBOMCTBA TENI U (I)I/ISI/I'-IGCKI/Ie SIBJICHUS, UC-
T10JIb3Ys (I)I/IBI/I‘-ICCKI/IC BCJIMYHNHBI

Brnanenue ocHOBaMHM METOJJOB HAYYHOT'O TIO3HAHUS ¢ YYETOM COOIIOACHUS
IpaBWJ1 0€30MacHOro TpyAa: HabmoaeHne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIHbHO COOUPATh IKCIIEPUMEHTATIBLHYIO YCTAaHOBKY U3
JAHHOTO Habopa 000PyI0BaHUS 110 MHCTPYKIIMH, OMTUCHIBATH XOJT OTIBITA
1 3aIMCBIBATh €T0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBE/ICHHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUHN (HU3UIECKUX BEITHYUH: YMe-
HUE TJIAHUPOBATh U3MEPEHUSI, CAMOCTOSTEIIbHO COOMPATh IKCIIEPUMEH-
TaJbHYI0 YCTAHOBKY MO MHCTPYKIIMH, BEIUUCISTH 3HAUCHNE BETMUNHBI

Y aHAJIM3UPOBATH MOJTYUYEHHbIE PE3YJIbTAThl C YUETOM 3aaHHON MOrpen-




Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiembie TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl 0CHOBHOI0
o01ero oopazosanusi Ha ocHoBe PI'OC

HOCTH Pe3yJIbTaTOB U3MEPEHHU;

IMPOBEACHNEC HECIOKHBIX OKCIICPUMCHTAJIbHBIX HCCJIC,I[OB&HHI;'I; CaMOCTOA-
TCJIBHO CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY U IIPOBOAWUTH UC-
CJICAOBAHUC 11O UHCTPYKIHUH, ITPECACTABIATD IOJIYUYCHHBIC 3aBUCHUMOCTHU
(1)I/I3I/ILI€CKI/IX BCJIIMYHH B BUJEC Ta6J'II/H_[ n Fpa(bI/IKOB, YUUTBIBATh IOI'PEHIHOC-
TH, ICJIaTh BHIBOABI IO PE3YyJIbTaTaM MCCICAOBAHHN A

[TonnmaHue XxapakTepHBIX CBOMCTB (PM3MUECKUX MOJelNel (MaTepraibHas
TOUKa, A0COIIOTHO TBEP/OE TEJI0, MOJIETN CTPOCHHUS Ia30B, JKUJIKOCTEN

Y TBEPABIX TEJ, IJIAHETapHas MOJIENb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O
S7pa) U YMEHUE IPUMEHSATH MX JJIs1 00bsICHEHHS (PU3NYECKHUX IPOLIECCOB

YMeHnue o0bsICHATh PU3NIECCKHE IMPOIIECCHl M CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CUTyalluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B 4acT-
HOCTH, BBISBJISITh IPUYHHHO-CIICJCTBCHHBIC CBSI3U U CTPOUTH OOBSICHEHHUE C
OTOPOM Ha U3yUYEHHbIEC CBOMCTBA (PU3UUECKUX SABICHUM, (pr3HUecKue
3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIN

Ymenue pemiats pacuéTHbie 3a1aun (Ha 0aze 2 — 3 ypaBHEHMI), UCTIONb3Ys
3aKOHBI ¥ (POPMYJIBL, CBSA3BIBAIOIIUE (PU3NYECKUE BEINYMHBI, B YaCTHOCTH,
3aMMChIBaTh KPaTKOE yCIOBHUE 3a/1a4H, BBISBISATH HEJOCTAIOIINE JaHHBIE,
BBIOMpATH 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIsl €€ PEeLIeHUs, HCTIOIb30-
BaTh CIIPABOYHbIE JIAHHBIE, IPOBOAUTH PACUEThI U OLICHUBATh PEAIUCTUY-
HOCTb MOJIYYEHHOTO 3HAYeHUsI (PU3NUECKON BETHUMHBI, YMEHUE OMPEesiTh
pa3MepHOCTh (PM3UUECKON BEITMUNHBI, TIOJTYYCHHON NPU PEHICHUH 3a]1a41

YMeHue XapakTepu30BaTh NPUHIMIIBI IEHCTBUS TEXHUUECKUX YCTPOMCTB,
B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIITIEHHBIX TEXHOJIOTMUECKUX
MIPOILIECCOB 110 UX OMHUCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX
SIBJICHUN ¥ HE0OXOAMMble (pr3ndecKre 3aKOHOMEPHOCTH

10

YMeHue UCIoIbp30BaTh 3HAHUS O (PU3HUECKUX SIBJICHUSX B TIOBCETHEBHOM
KU3HU A7 o0ecrieueHrs 0e30MacHOCTH MPU OOPAIIEHUH C OBITOBBIMU
puOOpaMU U TEXHUICCKHUMH YCTPOHUCTBAMH, COXPAHEHHUS 37I0POBbBS H CO-
OIt0/IeHUsT HOPM PKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH cpeie;
MMOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHHUS TOCTHKCHUH (PH3UKH U TEXHO-
JIOTUH AJIsl pPallMOHAILHOTO MPUPOOTIOIH30BAHMUS

11

OnbIT noucka, npeoOpa3oBaHusl U MPpeACTaBICHNsI HHPOpMaLK
(bU3MYECKOTO COZepkKaHUs C UCIIOJIb30BAaHUEM HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLICHUBATH JOCTOBEPHOCTh
MOJIy4€HHOM MH(OpMalMKU Ha OCHOBE UMEIOIIMXCS 3HAHUN U IOTIOJTHUTEIb-
HBIX UICTOYHHKOB; YMEHHE MCII0JIb30BaTh MPH BHIMOJIHEHUH YU€OHbBIX
3aJlaHui HAyYHO-TOIYJISIPHYIO JINTEPATypy GU3NYECKOTO COepKaHUS,
CIpaBOYHBIE MaTepUabl, pecypchl ceTi HTepHeT; BiageHne 0a30BbIMU
HaBbIKaMU MpeoOpazoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B
JPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE
cOO0O0IIeHUsI HA OCHOBE MH(OpPMAIIMK U3 HECKOJIbKUX HCTOUHHUKOB




IHHEPEYEHbBb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHWYECKUE SBJIEHUA
11 Mexanunueckoe nBruxkeHne. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
) IBIDKECHUSA
12 PaBHOMepHOE u HepaBHOMEpHOE ABMxKeHuEe. Cpeansisi ckopoctb. Dopmyna aJis
) BBIYHCJICHHSI CpEJTHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsMoMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJUHATHI Tella OT BPEMEHU
B CJIy4ae paBHOMEPHOT'O MPSIMOJIMHEUHOTO JBUKEHUS:
1.3 x(f)=x,+vt
I'padmku 3aBUCUIMOCTH OT BPEMEHH ISl IPOCKITUN CKOPOCTH, TIPOSKIINN
nepeMeneHu s, MyTH, KOOPIAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABHKEHUU
3aBUCHUMOCTh KOOPJMHATHI TEJIAa OT BPEMEHU B CITydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH>KEHUS:
2
Sp(f)=vg, #f+ay=* =
-
DopMyIIBI IS IPOSKIINH MTEPEMEIEHUS, MPOSKIIUU CKOPOCTU U MPOEKLIUU YCKOPEHHS
IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH:
TE
s (Hh=u, -t+a -—
X 0x X ’
1.4 2
Ux['f] =Upx T4, L,
a. () =canst,
2 2
Uyy — Uy = EHISI
I'paduku 3aBUCMMOCTH OT BPEMEHH TSI POEKITUN YCKOPEHHUS, TPOSKIIUUA CKOPOCTH,
MPOEKITUY TIEPEMENICHUS, KOOPIUHATHI PYU PAaBHOYCKOPEHHOM MPSMOJTHHEHHOM
JIBUKEHHUH
CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIOLINE CBOOOIHOE MaeHUE Teja 10
15 BEPTUKAIU (JIBUKEHUE TEJIa BHU3 WU BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3EMITH).
' ['paduku 3aBUCIMOCTH OT BPEMEHH TSI POEKIIMH YCKOPEHUs, TPOEKIIUU CKOPOCTH U
KOOPJIMHATHI TPY CBOOOHOM I1aJICHUH TEJIa IO BEPTUKATHN
CkopocTh paBHOMEPHOTO JIBUKEHHUS TeJla IO OKpykHOCTU. HanpaBneHnue ckopocTH.
®opMyna 17151 BBIYUCIEHUSI CKOPOCTH Yepe3 panyc OKPYKHOCTH U NEPUOJ
oOpareHus:
U= 2nR
T
1.6

LenTpocTpeMuTenbHOe yeckopeHue. HampapiieHne e HTpOCTPEMUTENIBHOTO YCKOPEHHUSL.
®opmyra sl BHIYUCICHUS] YCKOPEHUS:

2
_w
W R




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

®dopmyiia, CBI3bIBAIOIIAS IEPUOJT U YACTOTY OOpALCHHUS:

ve L
T

1.7

Macca. IInotHocts BemecrBa. @opmyJia sl BBIYUCICHUS TNIOTHOCTH:

m

ey

1.8

Cuma — BCKTOpHAas (1)I/I3I/ILICCK35I BeanunHa. ClosKeHue CUJI

1.9

SBnenne unepuuu. [lepsriit 3akon HeroTona

1.10

Bropoii 3akon HerotoHa:
F=m-d

CoHalpaBiIeHHOCTh BEKTOPA YCKOPEHUS T€JIa U BEKTOpa CUJIbI, JEHCTBYIOIIEH Ha TEIIO

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

Fy 1 =-F

1.12

TpeHHe IMOKOA U TPCHUC CKOJILKCHHU. CDOpMyJIa AJI1 BBIYHUCJIICHUA MOAYJIA CHJIbL
TPCHUS CKOJIbXKCHHA:

Fo=n-N

1.13

JHledbopmarus Tena. Yrnpyrue u Heynpyrue nedopmaruu. 3akoH yrpyroi aedopmarum
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

-1 A

s
F = G - '—_‘
R
Cuia TsxecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
®opmyia 1715 BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H 1oBepxHocTH 3emiu: F = mg.

JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
Heperpy3Ku

1.15

Nwmmynse Tenma — BekTopHas pu3ndeckas BeIMIrHa.
p=mi

Nmnynbe cucrtemsl Ten. M3Menenne nmnyibca. IMIynbe CUiibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
D=0, +in, U, =const

PeaxTnBHOE ABMKEHIE

1.17

Mexanundeckas pabora. @opmMyra 1Jisi BEIYUCICHUS] PaO0OTHI CUITBI:
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A=Fzcoscx

Mexannyeckast MOIITHOCTD:

1.18

Kunernueckas u noreHuanbHast sHeprust. @opmyiia Ais BBIYUCICHNUS KUHETUYECKON
SHEPIrUu:

2

-
B

Teopema o kuHeTHUecKOU dHeprun. PopmyJia i BHIYUCICHUS TOTCHIMAIBHON YHEP-

TUH TeJa, MOJAHATOTO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHCPIUA:
E=E.+E,

3aKOH coXpaHeHUsl MexaHuueckoi sHepruu. Gopmyia a1 3aKOHAa COXPaHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBHE CUJ TpeHUs: E = const.

HpeBpameHHe MEXaHHUYECKOMU OHCPI'uU IIpHU HAJIMYNU CHUJIbI TPCHUS.

1.20

[IpocThie MexaHU3MBbI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. MomenT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBmxHbIN 1 HeOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,

n= Anonesas

‘iaarpaqamaﬂ

1.21

JlaBieHue TBEPAOIO Tena.

dopmyna 1715 BBIYUCIIEHUS JaBJIEHUs TBEPAOIO Tela:
F

pP=—-

JaBnenue raza. ATMocepHOe TaBieHHUE.

I'mppocraTnueckoe AaBlIeHUE BHYTPH JKUIKOCTH.

(DopMyna JJI BBIYMCIICHUA JAaBJICHUA BHYTPHU XKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'uapaBnuyeckuii mpecc

1.23

3akoH Apxumena. @opmMyina Uil ONPEAEIeHNs BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIIEH
Ha TeJI0, MOTPYKEHHOE B KHUAKOCTh WM ras:
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F,. =pgV
_:"_I;."L. p\-r

VcaoBue naBanus tena. [lnaBanue CYJIOB B BO3YXOIIJIABAHHC

1.24

Mexannueckue KoyiebaHus. AMILTUTY/Ia, IEPUOJT ¥ YacToTa Kosebanuii. dopmyna,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOaHMiA:

1.25

MaremaTuuecKkuii U NPy KUHHBIA MasTHUKU. [IpeBpallieHue sHepruu npu
K0J1e0aTEIIbHOM JBH)KCHUU

1.26

3aryxatomue Kojiebanus. BeinykieHHbple Konebanus. Pezonanc

1.27

Mexanunueckue BOHBL. [IpoosbHBIC U TONIEpeYHbIC BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh
pacipoCcTpaHeHHUs BOJHBI:

L=uv-T

1.28

3Byk. ['pomMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJHBI Ha TPAHUILIC ABYX
cpen. Mudpas3Byk u yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHell I0OTHOCTU BEILECTBA; apXUMEIOBOU CUJIbI; )KECTKOCTH MPYKUHBL,
Kod(duIIMeHTa TPEHHUS CKOJBKEHHsI; paOOTHI CUJIbI TPEHUS, CHIIbI YIPYTOCTH; CpeaHEeH
CKOPOCTH JIBUYKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTHU; YCKOpEHUs Opycka Ipu
JBUKEHHUH 110 HAKIIOHHOMW IMJIOCKOCTH; YaCTOTHI M MEepHO/ia KoJieOaHHi MaTe-
MaTHYECKOI0 MasiTHUKA; YaCTOTHI U MEpr0/ia KOJeOaHU! NPy KUHHOT'O MasiTHUKA;
MOMEHTa CHUJIbI, IEHCTBYIOIIETO HA PbIYar; paboThl CHIIbI YIPYTOCTH IIPU MOIBEME Ipy3a
C TIOMOIIIBIO HETIOABM)KHOTO 0JI0Ka; pabOThI CUJIbI YIPYTOCTH MPU MOIbEME Ipy3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMENIOBOM CUIIBI OT 00bEMaA MOTPYKEHHON YacTH Tena
Y OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHUJIBI OT MAcChl TEJIA;
CUJIBI TPCHUS CKOJIBXKCHUSA OT CUJIBI HOPMAJIBHOTO JaBJICHHUA U OT pOJida MOBEPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IIPY’KUHE, OT CTENEHH JeopMaluu
MIPY>KUHBI; YCKOPEHHs OpyCKa OT yIJia HaKJIOHA HaIlpaBJIsIOIIeH; mepruoaa (4acToThI)
KOJIEOaHNUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IeproJia KoJeOaHui MpyKMHHOTO
MasATHHUKA OT MacCChI I'py3a U JKECTKOCTHU MPYKHUHBI; UCCIICAOBAHNUEC HE3aBUCUMOCTHU
nepuoJia KojaeOaHu HUTSIHOrO MasgTHUKA OT Macchl Ipy3a. [IpoBepka ycnoBus
PABHOBCCHS pblyara

1.30

Dusuueckue a6ieHuUs 8 npupooe: IPUMEPbI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B
JKUBOW U HEXKUBOM NIPUPOJE, NEHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, IPUIMBBI U
OTJIMBBI, IBUKEHME MI1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE ABM)KEHUE KUBBIX
OpPraHU3MOB, PhIYary B TEJIE YeJIOBEKa, BIMSHIE aTMOCQEPHOTO 1aBJIEHUS Ha KUBOI
OpraHu3M, IJIaBaHHEe PbIO, BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea. CIUAOMETP, JaTUUKU ITOJI0KEHUS, PACCTOSIHUS U
YCKOpPEHUs, AMHAMOMETP, MOJIIMITHUKH, PAKEThI, pblyar, MOABM>KHBIN 1 HETIOABH)KHBII
0JI0KM, HAKJIIOHHAS IUIOCKOCTh, IPOCThIE MEXAaHU3MBI B OBITY, COOOLIAFOIUECS COCYIBI,
YCTPOHCTBO BOJIONIPOBOAA, THAPABIMYECKHI ITpecc, MaHOMETp, 6apoMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, ApEOMETP, 3XO0JIOT, HCIOJIb30BAHUE YIbTPAa3BYKa B ObITY U TEXHUKE

TEIUUIOBBIE ABJIEHN A

2.1

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Mojenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOT0 COCTOSIHUN BEIIEeCTBA.
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Kpucraimmaeckne u amopdHbIe TeIa

JIBr>kenue yacTtull BeniecTBa. CBsI3b CKOPOCTH JIBMXKEHUS YACTUIL C TEMIIEPATypPOH.

2.2
bpoyHoBckoe nBrkenue, muddysus
2.3 CMauynBaHUE U KalWUISIPHbIE SIBJICHUS
2.4 TenioBoe paciiupeHue u cxaTmue
2.5 TemioBoe paBHOBECHE
26 BuyTtpennsist sneprus. Pabota u teronepeaaya Kak crocoObl H3MEHEHUS! BHY TPEHHEH
' SHEPruu
2.7 Bu bl Tenonepeiayn: TENJI0NPOBOIHOCTD, KOHBEKIIMS, U3JTyUYEHUE
HarpeBanue u oxnaxnenue tein. KonudecTBo TEMIoThL. Y A€NIbHAS TEIIOEMKOCTD:
2.8 » )
Q=cm(t,—1,)
3aKOH COXpaHEHUs 3HEPrUH B TEIUIOBBIX MIpolieccax. Y paBHEHHE TEIIOBOro OanaHca:
2.9
Q1 _Qg +...=0
710 Hcnapenne n konaeHcanus. MsMeHeHne BHYTpEHHEN SHEPIUU B IIPOLIECCE UCTIAPEHHUS
' U KoHJeHcaiun. Kunenue xxuakoctu. Y nespHas TemioTa napooopasoBanus: L = O/m
2.11 BrnaxxHocTs Bo3ayxa
[InaBnenue u kpucraumsanus. MI3MeHeHne BHyTpEHHEN SHEPTUU MIPH IUIABICHUH U
KPUCTAJIIM3aLMH. Y IeJIbHAs TEIUI0Ta IUIABICHUS:
2.12 0]
ll"lh: -
m
213 BHyTpeHHss sHeprus cropanus TOIUIMBA. Y IelbHasl TEMJI0Ta CTOPaHUs TOIUINBA: ¢ =
] QO/m
2.14 ITpuniuns! paboTh! TemoBbix aApurarenei. KITJI rerioBoro apuratesns
Ipakmuueckue pabomul
N3mepenue yaenbHON TEMI0EMKOCTH METAUIMYECKOTO WIMH/PA; KOJTUYECTBA
TEIUIOTHI, TOJYYEHHOT'O BOJOH KOMHAaTHOM TeMIepaTypbl (PMKCUPOBAHHOM Macchl, B
215 KOTOPYIO OIYIIEH HarpeThli MIINHAP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HATPETHIM
LIWIMHPOM, TI0CJIE€ OITyCKaHMsI €ro B BOJY KOMHAaTHOW TEMIIEPATyphl; OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa; yAEIbHOM TEIUIOTHI IUIaBJIeHU Jbja. McciienoBanue n3MeHeHUs!
TeMIIepaTypbl BOAbI PH Pa3IMUHBIX YCIOBHSIX; SIBIEHUS TEIIOOOMEHA MpU
CMENIMBAHUH XOJIOAHOW U ropsiue BOJbL; MPOLECCa NCTIAPEHMS
DQusuueckue a6neHuUs 8 Npupooe: TOBEPXHOCTHOE HATSKEHHE U KaMJUISIPHBIE SIBICHUS
2.16 B IIPUPOJIE, KPUCTAIUIBI B IPUpOJE, U3iyueHne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoticmea: KauuuIspbl, IPUMEpbl UCIOIb30BaHUS KPUCTAIIIOB,
2.17 KUAKOCTHBIN TEPMOMETP, JaTUUK TEMIIEPATYpPbl, TEPMOC, CUCTEMA OTOIIJIEHUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, IBUTATE]Ih BHYTPEHHET0 CrOpaHus
3 SJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanys Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
3.2 B3aumoselicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 OnexTpuueckoe nojie. Hanpsuk€HHOCTH aeKkTpruueckoro nojs. [Ipuniun

CYNEPIO3UIIH JIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
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Hocurenu snextpudeckux 3apsioB. JlelicTBHUE JIEKTPUYECKOTO M0JISI Ha
AJIEKTpUYecKue 3apsiibl. [IpOBOIHUKY U TMAJIEKTPUKU

3.6

[TocTosnHHBIM 251eKTpUYecKuil TOK. [lelicTBus snekTpudeckoro Toka. Cuia Toka.
Hanpsxenue.

I=qg/t , U=A4/q

3.7

DJIEKTPUYIECKOE CONPOTUBIICHHE. Y ICTHbHOE MIEKTPUIECKOE COMPOTURIICHHE:
R = pl/S

3.8

3axkon Oma jyis1 yyactka snekrpuueckor nenu: / = U/R

3.9

IlocnemoBaTeabHOE COCIUHCHIE IMPOBOAHUKOB:

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

HapaJ'IJ'ICJ'ILHOG COCAUMHCHUC ITPOBOJHHUKOB PABHOI'O COIIPOTHUBJICHUA:

2 .

U=U;:I=1+1:.R=

CMelranHbIe COCAMHCHU S ITPOBOAHNKOB

3.10

PaboTa 1 MmomHOCTB 251ekTprueckoro Toka. 4 = Ult, P = Ul

3.11

3akoH J[xoynsa — Jlenna:

O=I"-R-t

3.12

OmnbIT OpcTena. MarHuTHOE 1M0JI€ MPSIMOTO MPOBOAHUKA ¢ TOKOM. JINHUKM MarHUTHOMN
WHIYKIHH

3.13

MarauTHoOe I10JI€ TOCTOSSHHOI'O MarHuTa. BBaHMOHeﬁCTBHG IIOCTOSAHHBIX MaroHuToOB

3.14

JlericTBME MarHUTHOTO TMOJIsI HA TPOBOJHUK C TOKOM

3.15

OnsiTel Dapanes. SBneHue snekTpoMarauTHON HAyKuuu. Ilpasuino Jlenna

3.16

IIpakmuyeckue pabomul

HsMepeHHe QJICKTPHUYICCKOT'O COMPOTUBJICHUA PE3UCTOPA; MOITHOCTH SJICKTPUUCCKOT'O
TOKa, pa6OTBI SJICKTPHUYCCKOT'O TOKA.

HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH CUJIBI TOKA, BOBHUKAIOMICTO B IIPOBOJJHUKE (pe3I/ICTOpBI,
J'IaMHOLIKa), OT HAIIPAKCHHA Ha KOHIAX IMPOBOJHUKA, 3aBUCUMOCTH COIMPOTHUBIICHUS OT
JJIMHBI MTPOBOAHUKA, IJNIOMAAN €TI0 HOTIEPEYHOI'0 CCYCHUA U YACIIBHOTO COIIPOTUBJICHHA.

HpOBepKa nmpaBujia JJIs1 SJICKTPHUICCKOI0 HAIMPSKCHUSA ITPH ITOCIICA0BATCIIBHOM
COCIMHCHWH MMPOBOAHUKOB, ITpaBUjia JJIsI CUJIBI QJICKTPUUCCKOI'O TOKA ITpU
MapaJijiCJIbHOM COCAUHCHUHN IIPOBOJHNKOB (pCSI/ICTOpLI n naMnqua)

3.17

Du3zuyeckue s61eHUs 8 npupooe: YIEKTPUUECKHE IBIEHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MATHUTHOE TIOJIE 3€MJIH, APEi( MOIIOCOB, POJIb
MAarHUTHOTO NOJIs JUIsl )KU3HU Ha 3emJie, OJIIPHOE CUSTHUE

3.18

Texnuueckue ycmpoticmea: 1EKTPOCKOI, aMIIEPMETP, BOJIIBTMETP, PEOCTaT, CUETUHK
DIIEKTPUYECKOM SHEPTUH, FIEKTPOOCBETUTEIbHBIC IPUOOPHI, HATPEBATEIHHBIE
AJIIEKTPOTPUOOPHI (IPUMEPHI), ITEKTPUICCKUE TTPETOXPAHUTEIN, HIICKTPOMArHUT,
AJIEKTPOJIBUTaTEIh NOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19

3JICKTpOMaTHI/ITHBIe BosHEI. [I1kama OJICKTPOMAIHUTHBIX BOJIH

3.20

JlyueBas mognenb cBeta. [IpsgmosmHeiHOE paclIpOCTpaHEHHE CBETA

3.21

3akoH oTpaxxeHus cera. [lnockoe 3epkano
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3.22 IIpenomiieHue cBeTa. 3aKOH MPETOMIIEHHSI CBETA
3.23 Jlucniepcus ceeta
324 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOssHUE JIMH3bL. OnTHYecKas cuia
' auH3el: D = 1/F
3.25 I'a3 xak ontuyeckas cucrema. OnTHYecKue NpruoOops
IIpaxmuueckue pabomul
W3mepenne onTHYECKON CHITbI COOMPAIOIIEH JIMH3bI; (POKYCHOTO pAaCCTOSIHUS
coOuparonie JIMH3bI (110 CBOWCTBY PABEHCTBA pa3MepOB MpeAMeTa U N300pakeHus,
3.26 KOT'JIa IPEeIMET PACIIONIOKEH B ABOWHOM (OKYyce), MOKa3aTels MPeIOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300payKeHUs], IOITYYEHHOTO € TIOMOIIbIO COOMparoIeit
JIMH3BI; U3MEHEHUs (POKYCHOTO PACCTOSHHSI IBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJia
IPEJIOMJIEHHUS] CBETOBOI'O JIyda OT YIJIa MaCHHsI HA TPAHULE «BO3AYX — CTEKIO»
397 DQusuueckue aenenus 6 npupoode: 3atmenus Connua u JlyHsl, 11BeTa Tel, ONTUYECKHE
' sIBJICHHS B aTMocdepe (1BeT Heba, pedpakims, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOM, (poToanmapar, ONTHYECKUE CBETOBO/IbI
4 KBAHTOBBIE ABJIEHVA
4.1 PagunoaktuBHOCTh. Anb(da-, 6eTa-, ramma-uznyyenus. Peakiuu anbda-u Oera-pacnana
4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-yactuil. IlnanerapHas Mojellb aToma
4.3 CocTtaB aToMHOrO0 sijipa. M30Tomns!
4.4 [lepuon nonypacnaja aTOMHBIX siIEp
4.5 SInepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOT'O YHCEI
Dusuueckue a61eHUs 8 NpUpode: eCTECTBEHHBIN paJHOaKTHBHBIN (POH, KOCMHUYECKHUE
4.6 Jy4H, PaJMOAKTUBHOE U3JIy4E€HUE IPUPOIHBIX MUHEPAIIOB, IeHCTBUE PAJOAKTUBHBIX
W3JIYYEHU Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea. CIeKTPOCKOII, UHIUBUAYaJIbHBINA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPIreTUKA
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