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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTABIIEHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmel, npeactaBieHHbx B DI'OC 000, a takxke
yaétoM (enmepanbHON paboueit mporpaMmbl BocnuTaHus W KoHIlenuu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxxanue mporpaMMbl 1o  (GU3MKE HampaBieHO Ha  (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4YalOIIMUXCs U OpTraHu3alfio u3ydeHus: GU3uKu Ha
NeSTENIbHOCTHOM OCHOBE. B mporpamme mno (u3uMKe y4HTHIBAIOTCS BO3MOKHOCTH
yyeOHOoro mnpeaMera B peanuzanuu TpeboBanuit OGI'OC OOO k MmIaHUPYyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYeHHs, a TakKe MEXIpPEeIMETHbIS
CBSI3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHUs.

[Iporpamma no (u3uke ycTaHaBIMBAET paclpelereHre y4eOHOro Marepuana o
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no ¢usuke pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®duznka SBISETCA CHUCTEMOOOPA3YyIOIMIMM I €CTECTBEHHOHAYYHBIX Yy4eOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKHUE 3aKOHBI Jie)KaT B OCHOBE MPOIIECCOB M SIBJICHMIA,
M3y4aeMbIX XHMHEH, Ouoyiorueul, actpoHomMuend u (usmyeckoi reorpadueit, BHOCUT
BKJIQJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, IPEA0CTaBIIsIeT HauOoiee sICHbIe 00pa3Lbl
MPUMEHEHUs Hay4HOrO0 METOJIa MO3HAaHMS, TO €CTh CIOoco0a MOITYYEHUs: TOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TIaBHBIX 3a7a4d  (U3MUECKOr0 O0pa3oBaHUsS B CTPYKType 0OIIero
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOUM I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MpenrnosaraeT OBJIAJIEHHUE CIEeAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIMHUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEPIPETUPOBATH JaHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu m3ydenus Gu3NKKN HA YPOBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OMPEEICHBI
B Konnenmum npenonaBanusi ydeOHOro mpenmera «®Pusnka» B 00pa3oBaTeNbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIC
oOieoOpazoBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmeruu



MunucrtepcTBa npocsernieHus: Poccuiickoit @eaepammu (mpotokos ot 3 gexadbps 2019 r.
No [TK48H).

Henu uzyvyenus: puzukm:

e TMpuOOpeTeHHEe MHTEpeca M CTPEMIICHHUs] O0yHarolIuXcsi K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJIe TMO3HaHUSA U (HOPMUPOBAHHE
HCCIIEIOBATENICKOI'0 OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3Y4YCHHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHUE TpPENCTABICHUA O PO GUBUKUA JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHII;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuield npodeccuoHaIbHOM
JESITeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI, MOATOTOBKA K JalbHEHUIIEMY O0YyUEHHIO B
STOM HalpaBJICHUHU.

JlocTikeHre 3TUX LeJed TporpaMmbl MO (pU3HKE HAa YPOBHE OCHOBHOI'O OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e TMpHOOpETEHHE 3HAHUWA O TUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpUOOpETEeHHWE YMEHHH OMUCHIBATh M OOBICHATH (U3UYECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJYYCHHBIX 3HAHUIA,

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 3a/1ad C MCIOIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1ay;

e pa3BUTHE YMEHMH HaOIIOJaTh MPUPOJIHBIC SIBICHUS W BBHINOJHATH OIBITHI,
nabopatopHble  pabOTBl M DKCHEPUMEHTAJbHBbIE  HCCIENOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPUTEIHHBIX PUOOPOB;

e oOCBOEHUE NpUEMOB paboOThl ¢ uHHPOpMaLME (PUINYECKOTO COIep KaHMs,
BKJIFOUash MH(POPMAIMI0O O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OLICHUBaHNUE WH(OpMaLIUY;

e 3HAKOMCTBO cO cdepamu npodeccuoHaIbHON AEATETLHOCTH, CBSI3aHHBIMHU C
¢u3MKON, U COBpPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JOCTHIKCHHUSAX
(du3HUecKol HayKH.

Ha wusydenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi orBoauTcs 238 ywacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJENmi0), B 8
Kiacce — 68 yacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B HEHEIIO).

[Ipennaraemslii B mporpamme mo pu3uKe rnepeueHp Jab0paTopHbIX paboOT U OTBITOB
HOCUT pEKOMEHJATEIbHBIA  XapakTep, Yy4YUTeNb JeJlaeT BbIOOp MPOBEACHUSA
7a00paTOpPHBIX pabOT W ONBITOB C YYETOM HMHIMBUAYAIBHBIX OCOOCHHOCTEN
00y4aromuxcsi, CIHUCKAa OSKCIEPUMEHTANbHBIX 3a/aHuil, TNpeaaraeMblx B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOI'0 3K3aMeHa 10 (pU3UKE.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. W3mepenuwe (Qusnyeckux BeauuuH. DuU3NUYECKHe
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak d¢usmka wu gapyrme  eCTECTBEHHbIE HAYKH  HW3Y4alOT  MPHUPO.Y.
EcTecTBeHHOHAYUHBIN METO/| MMO3HAHUS: HAOIIOIEHNE, IOCTAHOBKA HAYYHOT'O BOPOCA,
BBIJIBUKEHUE  TUIIOTE3, OKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmrotaemMoro sipiieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. @usnyueckue MNpUOOPHI U TpOlEAypa MNPSIMBIX HU3MEPEHUN AaHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TE.

5. M3mepenue Ttemreparypsl MpU MOMOIIU XKUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMIepaTyphbl.
6. IIpoBegeHue wuccienoBaHUS 10 TMPOBEPKE THUIOTE3bl: JalbHOCTH MOJIETA
HIaprKa, myrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIE BHICOTA ITyCKa.

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

CtpoeHue BemecTBa: aToOMbl MU MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, TOKa3bIBAIOIINE
JIVMCKPETHOE CTPOEHUE BEIIECTBA.

JIBm>kenne yactull BemiecTBa. (CBSI3b  CKOPOCTHM  JIBDKEHUSI YaCTHUI[ C
temriepaTtypoii. bpoyHoBckoe nBmkenue, auddysus. BzaumopeiicTBue yacTuil
BEIIIECTBA: MPUTHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, XKUIKOCTEH M TBEPABIX
(KkpucTammuyecknx) Teil. B3auMocCBsi3b MEXKIYy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX WU WX aTOMHOMOJEKYJSIpHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUXKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmionmenue siBieHH, OOBSCHSIOMMUXCSA MPUTSHIKEHUEM W OTTAIKHBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHHUS ra30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.
MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh INPU HEPABHOMEPHOM JIB>KEHUHU. Pacuér mytu wu
BPEMEHU JABUKEHHS.
SBnenne wHepuuMH. 3aKOH WHEpUUHM. B3anmoaencTBUE Ten KAk NOpUYMHA
W3MEHEHUSI CKOPOCTU IBMOKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Tena. [1moTHOCTH
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.
Cua kak xapakTepHCTHKA B3anuMmoencTBus Ten. Cuia yrnpyroctu u 3akoH ['yka.
N3mepenune cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBJICHUE TATOTEHHS W CHJIA TKECTH.
Cuma Tsoxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HaIlpaBJICHHBIX IO OAHOM mnpsmoul. PaBHozxencTByromas cui. Cuna tpenus. TpeHwue
CKOJIBKEHHUSI U TPEHUE MOKOsA. TpeHue B IpUpPOJI€ U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOJMHENHOTO IBUKECHUSI.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeEHUE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHHEe CKOPOCTA PABHOMEPHOIO JBMKEHUSI (IIapuKa B KUIKOCTH,
MOJICIIH AJICKTPUIECKOTO aBTOMOOUJIS U TaK Jayee).

2. OmpepneneHure cpeaHel CKOPOCTH CKOJIbBKEHHsI Opycka WM IIapukKa I0
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmBITBI, JIEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTsikeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJILKEHHSI OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HaBnenne. CriocoObl YMEHBINIEHWS W yBEIMYCHHs naBiieHus. JlaBneHue rasa.
3aBUCHMMOCTH JIaBIIEHUS raza oT 00bEMa, TemmepaTypsl. [lepemnaua naBnenus TBEPABIMU
TEeJlaMM, JKMAKOCTAMH M ra3amu. 3akoH [lackama. IIHeBMaTmyeckne MalIWHBIL.



3aBUCUMOCTh JABJICHHUSI JKUJIKOCTH OT DNIyOMHBL. ['MIpocTtaTHyeckuil mapagokc.
CooOmaromuecs cocyibl. [ mapaBinuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHUS
BO3AymHOW 00010ukn 3emun. Oneir  Toppuuemn. W3mepenue artmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHuss aTMOCPEPHOTO JTaBICHUSI.

JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYKEHHOE B HHMX Telo. BeITalKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHMUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tena U

o v A~ wWw N e

IJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcloBHE IUIaBaHUS TEJI: IJIABaHWE WJIM TMOTPYKEHHE TeJl B 3aBUCHMOCTH OT
COOTHOIIEHHUS TIJIOTHOCTEH Teya U KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 0ObEMa MOTPYKEHHOU B

N

KUJKOCTh YaCTH TeJIa.

2. OmnpenenieHre BHITAIKUBAIOIIEH CHUJIbI, IEHCTBYIOLIEN HA TEO, NOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIIbI, JEHWCTBYIOIIEH HA TEJIO B
AKHUIKOCTH, OT MacChl TeNa.

4. OmbITBI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHIIBI,
JICUCTBYIOIIEH Ha TENO B YKUAKOCTH, OT 00BhEMa MOTPYXEHHOU B KUIKOCTH
YacTHU T€Ja ¥ OT INIOTHOCTU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uiy KOHCTPYUPOBAHUE JIOAKH U OTIPEIICTICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0J0K, HAaKJIOHHAs MJI0CKOCTh. [IpaBuino paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHS pbluara K OJOKY. «30JI0TOE MPaBUIIO»
Mexanukd. KITJI npocteix Mmexanu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHernueckas W NOTEHUMANbHAs  DHEPIUS.
[IpeBpaiieHre OJHOTO BHJIa MEXAHWYECKOM SHEPrUHM B JAPYrod. 3aKOH COXpaHEHUs
DHEPIrUu B MEXaHHUKE.



Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenaenenue paOOThl CWJIBI TPEHUS NPU PAaBHOMEPHOM JBWKEHUHU TeJa T10
TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
N3mepenne KII/] HakKIOHHON IUTOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nen 6. TenioBble sIBJICHUSA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILIECTBA.
Macca u pasmepbl aroMOB MW MOJEKYJ. OIBITH, MOATBEPKIAAONIME OCHOBHBIC
MIOJIOKEHUS] MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopgenun TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSIHUWA  BEILIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUM MOJIEKYJSPHO-KMHETUYECKON  TEOpHH.
CmauuBaHKe U KalWUISIPHBIE SBIICHUS. TEIOBOE paClIMPEHNE U CKATHE.

Temnepatypa. CBs3b TEMIEpaTypbl CO CKOPOCTHIO TETIOBOTO JIBUKEHUSI YACTHIL.
Baytpennsis sueprus. CriocoObl M3MEHEHUSI BHYTPEHHEW SHEPTrUu: TeIulonepenaya u
coBepiieHre paboTel. Buasl Temomepenayn:  TEIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonuyectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIEeCTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lmaBineHue u oTBepAeBaHUE
KPUCTAJUIMUECKUX BEIISCTB. YJenbHas TerjoTra ruiaBieHus. llapooOpasoBanue u
koHneHcamusa. HMcmapenme. Kwunenue. VYjaenapHas Temiora ImapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT aTMOC(EPHOTO AaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOINIUBA. Y IeNIbHAsl TeIIOTa CTOPAHMUSL.

[Tpuntumner padoTs! TernoBsix Asurateneit KI1/] termosoro npurarens. TermoBbie
JBUTATENM U 3alIMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS SHEPTUH B TETJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHS.

2. Habmonenue nuddysumn.

3. HabGmronenue siBjaeHM cMauyMBaHUS M KaWUISIPHBIX SIBICHUI.

4. HaOmoneHue TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue naBieHUsi ra3za Npu HM3MEHEHMH OOBbEMAa M HArpeBaHUM WIU

OXJIAKJICHUH.



6. lIpaBuna nusmepenus remMnepaTrypsl.

7. Bugel Tennonepenayu.

8. OxuaxaeHue mpu COBEPIICHUN paObOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnrogeHne KuTmeHusl.

12. HabmroeHue mocTossHCTBA TEMIIEPATyphl IPH TIABJICHHUH.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnsie pabomol u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HaOMIOJECHUIO TEIUIOBOTO PACIIMPEHHs] Ta30B, KUAKOCTEH U

TBEPIBIX TEIL.
4. OrmpeneneHue NaBjaeHUs BO3AyXa B OaJJIOHE HINPUIIA.
OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JABJIEHUS BO3yXa OT €ro o0béma u
HarpeBaHus WIN OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCMMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmonenue u3MeHeHUs BHYTPEHHEM SHepruum Teina B pe3yjbTare
TeIyIonepeayl U padoThl BHEITHUX CHUJI.

8. HccinenoBanue siBJ€HUS TEMIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuen
BOJIBL.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOIO BOJOM MpHU TEIIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIIUHIPOM.

10. OnpenesieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue nporecca uCrapeHus.

12. OnpezesieHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. OnpenernieHre yaeabHOM TEIUIOTHI IIABJIEHUS JbJA.

Paznen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzaums Ten. [[Ba ponxa dIEKTpUYECKHX 3apsaoB. Bzaumopeincrtaue
3apsoKEeHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJEHCTBHS 3apsSKEHHBIX
TE€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEKY TEIIAMU).

Onextpuyeckoe mnone. Hanpspk€HHOCTE  anekTpudeckoro mnois. IIpuHumn
CYTIEPIIO3ULIMU JIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA DJIEKTPUYECKUM  3apsl.
Crpoenue atoma. IIpOBOAHMKM M JUAIEKTPUKH. 3aKOH COXPAHEHMS AJIEKTPHUECKOTO
3apsiaa.



DJIEKTPUYECKUM TOK. Y CIOBUS CYHIECTBOBAHUS JIEKTPUUECKOTO ToKa. MicTouHuKH
MOCTOSIHHOTO TOKa. JIEeHMCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XWUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIeKTpudyeckoe HanpspkeHue. ConmpoTUBIICHHE
IPOBOJHMKA. YJIEIbHOE COINPOTUBIIECHHUE BemlecTBa. 3akoH OMa [ y4yacTka UEIH.
ITocnenoBarenbHOE M MTApaUIENIbHOE COCTUHEHUE ITPOBOHUKOB.

Pabota ® MOLIHOCTH BJEKTPUYECKOrOo ToKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKue IeNu U TOTPEOUTENH 3JIEKTpUYecKod sHepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3anMMoAECTBHE MNOCTOSAHHBIX MArHUTOB. MarnuTHoOeE
noje. MarauTHoe noJie 3eMJIM U €ro 3Ha4yeHue JUIsl )Ku3HA Ha 3emiie. OnbIT OpcTena.
MarnuTHoe 1oJie 3JEKTPUUYECKOTO TOKA. IIprMeHeHHe 3IeKTpOMarHUTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MTOCTOSIHHOTO
ToKa. lcnonp30BaHUE SIEKTPOJABHUrarelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPaHCIIOPTE.

Onbitel Dapagesd. fIBiaeHue 3MeKTpOMarHUTHOM WHAYKUWH. lIpaBuiio Jlenna.
OnextporenepaTop. CnocoObl MOMYYEHUSI 3IEKTPUUYECKON IHEPTUU. DIEKTPOCTAHIUU
Ha BO30OHOBJISIEMBIX MICTOUYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUIECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B KUJIKOCTH.
. I'a30BbIl paszpsm.
. I3MepeHune cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 37eKTpUIeCKOro HanpsKeHUsI BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. B3aumoeicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXXHOCTHU Pa3/IeJICHUS MOJFOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MaruutHoe noje Toka. DJIeKTPOMarHur.
. [elicTBue MarHMTHOIO MOJISL HA MPOBOJHUK C TOKOM.
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21.
22.
23.
24.

25.

DNEeKTPOABUTATEINb TOCTOSTHHOIO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIWU.

Omneitel @apagnes.

3aBUCUMOCTh  HAIPABJICHUS MHAYKIUMOHHOIO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v A~ W

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOACHUIO  DJICKTPU3AIMK  TeJd  HHAYKIMEH W TIpU

COIIPUKOCHOBEHUH.
HccnenoBanue  OEHCTBUA  DIEKTPUYECKOIO MOJ1 HA I[POBOJHUKU U
TUDJIEKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHne HANPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA, HIYIIETO 4YEpe3 Pe3UCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnebITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IJIOIIA M IONIEPEYHOT0 CEYEHMS U MaTeprala.
IIpoBepka mpaBuia CIOXKEHUS HANpPsHKEHUW IIPU  TOCHEA0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWiIbl TOKA NPU NApAJLIEIBHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBaHre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOIO MOJIsi TOCTOSIHHBIX MarHUTOB MPH UX OObEIMHEHUH U
pa3aciICHUN.

HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnebITHI, TEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI B3aUMOJAECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPaBJIEHUs TOKA B KaTYIIKE.

N3yuenue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nuzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OnpITBl 1O HMCCIEJOBAaHUIO  SBJICHHUS  JJEKTPOMArHUTHOM  WMHAYKLUU:
MCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KUIIACC



Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe  JBWKeHHE. MarepuanpHag  Touka. (CucrtemMa — OTcyéTa.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JIBHKEHUA. PaBHOMEpHOE  MPSMOJUHEUHOE
nBkeHue. HepaBHOMepHOe mpsAMoJiMHEWHOe naBuxkeHne. CpenHsiss U MIHOBEHHas
CKOpOCTB T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenne. PaBHOyCKOpEeHHOE MpsSMOJIMHEHOE JBHxkeHue. CBOOOHOE MajicHuE.
OnbiTel ["anunes.

PaBHOMepHOE [BHKEHHE TI0 OKpYy>KHOCTH. [lepmonm m wyactora oOpamieHus.
JIuneliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENbBHOE YCKOPEHHUE.

Ilepspii 3axk0oH HproTrona. Bropoin 3akoH Herorona. Tperuit 3akon HreroToHa.
[IprHIMI Cynepno3uLnN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHiia TPEHUS CKOJIBXKEHHS, CUJa
TPEHUS MIOKOS, APYTUE BUJIBI TPEHUS.

Cusna TSYKECTH U 3aKOH BCEMHUPHOTO TATOTEHUsI. Y CKOpEHHE CBOOOIHOTO MaICHHUS.
JBmxenne maHeT Bokpyr ComnHua. IlepBas xocmuueckas ckopocts. HeBecomocTs n
IIEPErPy3KH.

PaBHoBecue wmatepuanbHOl TOuku. AOcoMOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttena. V3MmeHeHue wummyibca. MMiynbc cuiabl. 3aKOH COXpPaHEHHS
UMIyJbca. PeakTMBHOE NBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSDKECTH, YOPYTOCTH, TPEHUS.
CBsi3p odHepruu U pabotel. [loTeHIManbHas »HHEPrus Teja, MOAHATOTO Haj
IMOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprusi CKaTtou IpyxKuHbl. KuHetnueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpauyuu.

1. HabnrogeHne MeXaHWYECKOTO ABMIKEHHUS Tella OTHOCHUTEIBHO PAa3HBIX Tell

OTCYETA.

2. CpaBHeHME MYT€l W TPACKTOPHUM JBWKEHHUS OJHOIO W TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.
HaGnronenue nBmXeHUS Tella 1Mo OKPYKHOCTH.
HaOnronenne mexaHWYeCKUX SIBJICHUM, MPOUCXOSIIUX B CHUCTEME OTCYETa
«Tenmexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUXECHUU OTHOCUTEJIBHO
KaOuHeTa (PU3UKU.
3aBUCHUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJla U IEUCTBYIOLIEH Ha HETO CUJIBI.
8. HalOmronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUU TEJL.

N3MeHeHune Beca Tea npyu yCKOPEHHOM JBH)KCHUU.
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10.
11.
12.
13.
14.
15.
16.

[Tepenaua umnyJsibca mpy B3aMMOAEUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabutoieHne peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHEe MEXaHMYECKOW 3HEpruu IMpH ABWKEHUU Teja IMOJA JACHCTBUEM
IPYXXUHBI.

Jlabopamopnsie pabomol u onvimol.

1.

10.

11.

KoHcTpynpoBaHue Tpakra I pasroHa M JAJBHEWUIIEr0o pPaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEIEKKH.

OnpeneneHne cpeHEd CKOPOCTH CKOJBXKEHUSI OpyCcKa WM JBUKEHUS LIapHKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpPEHMsS Tella IIPU PAaBHOYCKOPEHHOM JIBDKEHHMM  I10
HaKJIOHHOW INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runotresbl: €Ciau IpU PaBHOYCKOPEHHOM JBHKEHUM O€3 HauyaJbHOU
CKOPOCTH MYTHU OTHOCSATCS KakK psii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHUS] OT CHJIBI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre koddduieHTa TpEHNU CKOTBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMM Tela IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIbI YIPYTOCTH MPU NOIBEME Ipy3a C UCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyenue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue KoJie0aHUA M BOJIHBI.

KonebarenbHoe naBuxeHue. OCHOBHbIE XApPAKTEPUCTUKH KOJIEOAHUM: TEPHO/,
4acToTa, aMIUINTyAa. MaremMaTu4eckui W IpyKUHHBbIM MasaTHUKU. lIpeBpamienune
SHEPrUH MPHU KOJIeOATETHHOM JBUKEHHUH.

3aryxatouue kosneOanus. BoiHyxnennole koneOanus. Pezonanc. Mexannueckue

BOJIHBI.

CBoiicTBa MeXaHMYECKUX BOJH. [IpomonbHble M momnepedHble BOJHBL. J[ImHa

BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHus. MeXxaHuueckue BOJHBI B TBEPIOM Tele,
CECMHUYECKHE BOJIHBI.

3Byk. I'poMkocth 3Byka um BbicOTa TOoHA. OtpaxeHue 3Byka. MHbpasByk u
yJIbTPa3BYK.



Jemoncmpayuu.

1. HaOmronenne KkoneOaHUM TeJI IO JACWCTBUEM CHIIBI TSOKECTH M CHIIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmronenue BeIHYXICHHBIX KOJICOaHUI U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJENHN).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHI pEe30HAaHC.

o v oA W

JIaﬁopamoprte pabomul u onvimeol.
1. OmpezeneHue 4aCTOTHI M MIepruojia KoyieOaHUH MaTeMaTUYECKOT0 MasiTHUKA.
2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepro/aa KOJeOaHUi OABEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MepuoAa KojieOaHUN MPYKUHHOTO MasTHHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KoJIeOaHu rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OmbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH MepHUoja KoieOaHuil MPy>KMHHOTO
MasgTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaIeHHUs.

Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMArHUTHbBIE BOJIHBL. CaoiicTBa
aneKTpoMarHuTHbIX BosH. [llkama »nexkTpoMarHuTHBIX BOJIH. Mcmolsib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DneKTpoMarHuTHas npupona csera. CkopocTs cBeTa. BoHOBBIE CBOKCTBA CBETA.

Hemoncmpauyuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3ydyeHue CBOMCTB 2JICKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHUIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass momenp cBerta. Mcroununku cBera. [IpsiMonuHEHOE pacrpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loaHoe BHYTpEeHHEE OTpaKeHHE
ceera. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBO/JIAX.

Jlunza. Xox nmyueit B nuH3e. OnTudeckas cucrema (oroanmapara, MUKPOCKOIA U
Teneckona. 1'a3 kak ontudeckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.



Pasnoxxenue 6enoro ceera B cektp. OnbiTel HetoTOHA. Cro’keHue CeKTPaaIbHbIX
uBeToB. Jlucnepcus ceera.
JHemoncmpayuu.
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[IpsAMomnMHEIHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuyeckuii CBETOBOI.

Xon nydyeir B coOuparoliei JImH3e.

XoJ1 Iy4el B pacCEUBArOIICH JIUH3E.

[Tonyuenne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rinasza.

11. Paznosxenue 6e10ro cBeTa B CEKTP.

12. [Tomy4yenue 6em0ro cBETa IPH CIOKEHUH CBETAa PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHHS CBETOBOTO JIyda OT yIJia
najcHusl.

N3yuenune xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBHCHMOCTH yTJIa TPEIOMJICHUS CBETOBOTO Jyda OT YIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenue n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenencarue (OKYCHOTrO pacCTOSHUS W ONTHYECKOM CHIIBI CcoOMparomiei
JIUH3HI.

OMNBITHI TIO PA3JIOKEHUIO OEIOTO CBETA B CTICKTP.

OnbITEl MO BOCHPHUATHIO IBETA MPEAMETOB TPH WX HAOTIOACHUU dYepe3
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pe3epdopna u mnnanerapnas monenb aroma. Mognens atoma bopa.
Hcnyckanue u nornoiieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Alnb(a, 6eTa- U raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyknonnas monens atomuoro sigpa. M3oronsl. PaguoaktuBHeie npespamenus. [lepuon
MOJIypacrajia aTOMHBIX SIIEP.

SAnepHble peakunu. 3aKOHBI COXPAaHEHUs 3apsSJ0BOIO M MacCOBOTO YHCEIL
DHeprus CBsA3M aTOMHBIX sAnep. CBsA3b Macchl M DHEPrUM. Peakiuu cUHTE3a U JENEeHUs
anep. Mcrounuku sHeprun CosHLA U 3BE3].

Anepnas oSHepreruwka. JleWCTBUS paAMOAKTHMBHBIX M3Jy4EHUHM HA JKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu.



CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.

CrexTpbl pa3aM4HbIX ra30B.

CnekTtp BoJOpoO/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3TYYCHUH.

Perucrparus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUMU YACTHUIBI MO TOPMO3HOMY ITYTH

(o dhortorpadusam).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOAYIh TMpEJHA3HAYEH MJIsi CUCTEMaTH3allud U
00001IEHUS] IPEAMETHOTO COAEPX AaHUS U ONbITa ACSITEIbHOCTH, IPUOOPETEHHOTO NpU
M3YYEHUU BCEro Kypca (U3MKM, a Takke i1 TMOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY »9K3aMeHy Mo (u3nuke sl oOydaromuxcs, BBIOPABIIMX ASTOT
y4eOHBIN PEIMET.

[Ipy u3yyeHUH AAHHOTO MOIYJS PEATU3YIOTCA M CHCTEMATU3UPYIOTCA BUIbI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOeCredyuBaeTcs AOCTH)KEHHE IPEAMETHBIX HU
MeTanpeIMETHBIX MJIaHUPYEMBIX pE3yNbTATOB o0yueHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHas TIPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEIOBaHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHHE YMEHUSIMU OOBSICHATh (PU3NUECKHE SBIICHUSA,
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IIPUMEHSAST TIOJYYCHHBbIE 3HAHWs, pelIaTh 3aJadyd, B TOM YHUCJIE KA4eCTBEHHBIE U
JKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO JESITEILHOCTHBIM XapakTep AAHHOrO pasiena peanu3yeTcs 3a
CYET TOTO, YTO 00YUAIOIIUECS BBITIOIHSIOT 3a/laHUs], B KOTOPBIX UM MpejjiaracTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUW PAcTO3HaBaTh U HAYYHO OOBACHSITH (PU3HUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAyYHBIE METOJIbI HUCCIEAOBaHUS (PU3UYECKUX SIBJICHUH, B TOM
YUCIIE I MPOBEPKU TMIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSTH HAy4YHbICE OCHOBBI HaubOoOJiee BaXHBIX JIOCTIKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HANPUMEP, MPAKTHUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB
SHEPIrUM HA OCHOBE 3aKOHA NPEBPALICHUS U COXPAHECHUS BCEX H3BECTHBIX BUIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEHUIIEH COCTABIISIOLIEH
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30MaCHOrO IOBEJECHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQUIEKCHM, IPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPodecChii, CBA3aHHBIX C (U3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC TeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYECHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haubolee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3IUYHBIC METOJbI, UHCTPYMEHTHI U 3aIIPOCHI TIPH TMOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPEACTABICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00OCYXIaeMOM TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUEeCKON 3a1aul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ NU3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYeCcKOro MCCIEOBaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BEIIeCTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (auddy3us, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tiepefada JAaBjiCHUsS TBEPABIMU TElaMH, XUIKOCTIMU U
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE TeJl, MPEBpaIICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpPUMEPHI JIBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TPaKkTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3yeMbIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpOoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJeIysl MPeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJMYMHBI,

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0pOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpaBHEHHUS Ppa3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl cetd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHiy oOyueHus B 8 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHUE MArHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKHX SBICHUUW B
OKPYXalolleM MHpEe, B TOM dUHcCIe (U3NYECKUE SBICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KANWUIIpHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCIIOIL3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NPH ONHCAHWUM HOPABUIBHO  TPAKTOBATh
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIn3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbI OT TEMIEPATYPHI KUAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3YyaJlM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHMTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl,  OTHOCUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HAINpPSHKEHUS C MCIOJb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Jpyrol ¢  UCIOJIb30BAaHUEM TPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH TONEPEYHOIO
CEYEHMS U YJEIIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIbHOIO M  MapaJUIeIbHOTO  COEIMHEHUUN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNysl NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE W3MEpPEHMs] (PU3NYECKUX BeJIWYUH (yAeIbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH U padoTe C J1ad0paTOPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeETp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUuH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHbIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrst 6€30IacHOCTH MpU oOpalleHuu ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAILUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCIE MYyOJUYHO TNPEACTABIATH PE3YyJIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeensiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHKEHUA, AchopMarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS W TOTJIONMEHus, ab(a, 6eTa- u ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BHKEHHE, CBOOOIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE pacClIpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JTy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3WYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIe 3adadd  (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTpP, M3YUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B CcoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
cobuparomeit  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHUsA): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcOoOMpamIled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

COOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
OpU pPEUICHUH Y4eOHO-IPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 oOecrieueHus: 6€30MacHOCTH MPHU OO0paIlEeHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATEIBHO (GOPMYNIHUPYS MOUCKOBBIN 3alpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcsl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPE/ICTABIIATh PE3YIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

1.1 dusnka - Hayka o IIPUPOIE 2 Bubmaorexa ITOK
' K pHpoOs https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 DH3MICCKHUC BETHUHHEI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEBIN METOT ITO3HAHUS 2 bubnnorexa LIOK
' v 8 https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3zgea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUH BellleCTBA
bubmmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2. A 2
3 FPCraTHRIC COCTOAHMA BeICCTBA https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nuoreka [IOK
3.1 M 3
CXAHHHICCKOE ABIDKEIHC https://m.edsoo.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTh 4 bubnmorexa LOK

https://m.edso0.ru/7f416194



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

bu6nuoreka [IOK

33 Cuma. Bugst cut 14 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
42 Jlarerite XuAKoCTA > https://m.eds00.ru/7f416194
bubnnoreka IIOK
43 ATMOChEPHOR HaBICHHC 6 https://m.eds00.ru/7f416194
JlelicTBue ®UJIKOCTH U Ta3a HA bubnuorexa [HOK
4.4 . 7
MOTpY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paszgea 5. Pa6ora u MOIHOCTB. JHEPrUust
bu6mmoteka [IOK
A P
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
52 Hpoctbie MexamH3MEl S https://m.edso0.ru/7f416194
bubmmoreka [IOK
>3 Mexaniirieckas sHepris 4 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1
3 du3nYecKue BEITMINHBI U HX 1
u3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepPaTyphl MPU TOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
MeTo1pI HAy4YHOTO MTO3HAHHUS.
5 Onucanue (I})[II/IISI/IIICCKI/IX SIBIICHUM C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
IIOMOLIBIO0 MOJIETIEN
6 CrapToBasi KOHTpOJIbHAs paboTa 1 1
Ypok-uccnenosanue "CtpoeHue
7 BemiecTBa. OMBITHI, JOKA3BIBAOIINE 1 1 bubmmorexa [IOK
R ' ’ . https://m.edsoo.ru/ff09fe0a
JTUCKPETHOE CTPOCHHE BELIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
1 Bett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJII0/IEHUIO TEIIOBOTO PaCIIUPEHUS 1 1

ra3oB»



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

AFpGI‘ ATHBIC COCTOAHUA BEIICCTBA.

10 OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJEL.
O06001menue o pasuen
11 «Ile BOHa‘-IaJILHEIe CBeyeHI/ISI o bubmorexa LHOK
p A https://m.eds00.ru/ff0a0378
CTPOCHHH BEIIECTBA
Mexannueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LOK
P p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bubmuorexa [JOK
13 C .E
KOPOCTD. EAUHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu ¥ BpeMeHU IBUKCHUSA bubmmorexa [IOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WNuepruusa. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. Pacuer macchl bu6mmoreka [IOK
1 00BbeMa TeJla MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenne 3amaq mo teme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3auMoaencTeug ten. Cuna
ynpyrocty. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBUCHMOCTH PACTSKCHHUS

(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

[[“IBnenue Tsrorenus. Cuia TSKECTH

CBs3b MEXKY CUJION TSKECTH U

22 Maccol tena. Bec Tena. Pemenue bubmorera [JOK
' ' | https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuja TsSHKeCTH

93 Cuia TSKeCTH Ha APYTHUX IJIaHeTax. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Hsmepenne cui. JInHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CroxeHHe OByX CUJI, HalIpaBJIEHHBIX
26 10 OJHOM IT }I?\]/I)i)ﬁ ’ bubmorexa [JOK
A N p ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIAs CHIT

97 Pemenne 3amad mo teme
"PaBHonelicTByrO1mas cui”

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIB)KEHUS OT CUIIBI JABJICHUS U bubmiorexa LOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIIHXCS
ITOBEPXHOCTEN»

30 Pemenue 3aa4 Ha onpeseneHne
PaBHOJECUCTBYIOLIEH CUIIBI
Pemenne 3amau mo temam: «Bec

31 tenay, «['padpudeckoe n3odbpaxenue bubnnorexka [JOK

cmy, «Cunbl», «PaBHOACHCTBYIOIIAS
CHUI»

https://m.edsoo.ru/ff0alde0



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

KonrponbHas pabora o remam:
«MexaHndeckoe ABHKEeHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«"paduyeckoe n300pasKeHUE CUIT»,
«Cunbi»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 aBJICHUS Ta3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHUs TBEPABIMU

35 TeJ‘EIBfH xclil KOCTSIMH H faﬂsaMH bubmorexa [JOK

» FKHA ' https://m.edsoo.ru/ff0a25b0
3akoH [lackams

36 JlaBneHune B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJILI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38 Coo06

OODTIATOIIHMECH COCYHET https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK

39 r i

FAPABIIHCCKHH npece https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuaeBon
JKUJIKOCTHBIA HACOC

41 ATmochepa 3eMiIM U IPUYKHBL € bubmuoreka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a

43 N3mepenne atmocepHOTOo TaBICHUS. bubnuotexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [TOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3ampau o teme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopunas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bubmuorexa [JOK
JEHCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopatopHast paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmuorexa [JOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bu6nmoreka [JOK
50 [1InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU H
onpezeneHue e€ rpy30noabEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue
bu6mmoreka [IOK
52 cynoB. Bo3nyxonnaBanue»,

«I[aBJ'ICHI/IC TBCPABIX TCII, JKUIKOCTEH

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

n ra3soB»

KonTponbnas pabota no teme

53 «JlaBieHre TBEPABIX TN, KUAKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

= Momrocts. EAuHHIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabEMe 1o JecTHuie"

57 IIpocThie Mexanu3Mbl. Poiyar.

PaBHOBecHe cuit Ha pbIuare
Preruaru B TexHuke, OBITY U TIPUPO/IE.

58 Jlaboparopnas pabota 05 bubnuorexa [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3ama4 1mo Teme «Y CJIOBUS bu6mmoreka [IOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«3mepenune KII/ HaknoHHOM
TIJIOCKOCTHY

61 Pemenue 3amau mo reme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MexaHuueckast YHeprusl.

bu6mmoreka [IOK
62 Kunetnueckas 1 nmoTeHIHaIbHAs

SHEprus

https://m.edsoo.ru/ff0a4252



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

63

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUn

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE OIPEIEICHHE
U3MEHEHHS KMHETUYECKOM U
MOTEHIIMATIBLHON SHEPTUU NPU
CKaTBIBAaHUM TeJjia 10 HAKIIOHHOH
IUIOCKOCTH"

65

66

67

KonTponbhas padota no teme
«PaboTta u MOIIHOCTb. DHEPTUS»
PesepsHblil ypok. Beepoccuiickas
MpoBepoUHas padora.

PesepsHnbiit ypok. [loBTopenue
MIPOMICHHBIX TEM.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PezepBHbiit ypok. [IpoMexxyrounas
arrecranus. UToroBas KOHTpOJIbHAsS
pabora.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
yACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbii 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanms. IcTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUJIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a " UX ’ bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI:IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 " n
I10JIEN TTIOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
ANEKTPOMAarHUTHOM MHIYKITUH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos

MOJIYYEHUS MIEKTPUIECKON SHEPIUH.

DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PezepsHblit ypok. Beepoccutickas

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

npoBepouHas pabora.

https://m.edsoo.ru/ff0accse

PezepBubiii ypok. [ToBTOpenue

bu6mmoreka [IOK

7 1
0 IIPOMIEHHOI0 MaTepuaa. https://m.edsoo.ru/ff0acdc6
PezepBHbiit ypok. [IpoMexxyrounas
68 aTrectarus. MiToroBas KOHTpOJIbHAS 1
pabora.
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ffob0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
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

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJaHBL. CBOWCTBA
MexaHu4yecKux BOJH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmnorexka HOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa [MaJICHUs Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paKeHH B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox SHOFI()) pachos{HI/m " olzlmqecxoﬁ bubsmorexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6eoro ceera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padoTta "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a
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https://m.edsoo.ru/ff0b4684
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanvie U MOTJIONIEHUE CBETa
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i .y PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 I10
teme "TeruoBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekrpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.
JlaGopaTopHbIie pabOTHI IO KypCy

" " bubmmoreka [JOK
98 Cgetossie sBienns" ([Toayuenue 1 1 https://m.edsoo.ru/F0c2c5?
M300paKEHUS C IIOMOIIBIO
coOuparoien JTUH3bI)
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHEI 1 bubmorexa HIOK
" https://m.edsoo.ru/ffOc2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTropenue, o600menue. Padora ¢
100 TexctaMH 1o TeMe "Komebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [TpomexxyTouHas aTTecTalus. 1
HroroBas koHTpoNbHas padoTa.
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 7 knacce. Yueonuk/ [epoimkun A.B 3-e uszz., norm. - M.:Ipoda. 2014

A.B. Ilepoimkun ®usuka-8kxi 2017 M. dpoda

®duzuka-9xi : yaeonuk / A.B. Ileprimikun, E.M. I'yrauk 2017 M. Jlpoda,

2019

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1.O0pa3oBarenbHbIi caliT 1715 yuuteneit « Buaeoypoku B MHTEpHET»
Anpec pecypca: https://videouroki.net/

2.Pabouas nporpamma

3.Ileppiukun A.B. @u3uka. 7 kiacc. Y4eOHUK 17151 00111e00pa30BaTeNIbHbBIX
yupexaenuit . M.:Jlpoda. 2022

4. Jlykamuk B.1. COopHUK BONPOCOB U 3a7a4 no gusuke. 7-9 k. — M.:
[Tpocsemenne, 2010. —192c.

5. lepwikua A.B. ®uszuka. 7 knacc. YueOHUK 1 0011eo0pa3zoBaTeIbHbIX
yapexaenuit . M.:JIpoda. 2022

6. Jlykamuk B.M. COopHUK BOMPOCOB U 3a1a4 1o ¢puszuke. 7-9 ki1 — M.:
[Ipocsewmenne, 2010. —192c¢.

7. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



8. Acraxona T.B. ®usuka. 7 knacc. Jlabopatopusie padbotsl. KoHTponbHBIE
3aganusi. —Caparos:Jluieit, 2014.

9. «KoHTpoapHO-U3MepHUTENbHBIC MaTepHuaibl. Pusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

10. Mapon A.E. ®usuka. 7 knace: yueoHo-MeToandeckoe mocooue/ A.E.
Maposn.- M.: Jlpoda, 2011.- 123c.:

11 .A.B. Ieprimkua ®usuka-8xia 2017 M. Jlpoda

12.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. Ipoda

13.A.E. Mapon, E.A. Mapon CamocTosaTenpHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. Ipoda

14.B.B. lllaxmatosa ,0.P. [lledgep Juarnoctuueckue padotsl -8 kiacc 2016
M. JIpoda

15.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Coopurk Borpocos u 3amau
2015 M. Ipoda

16.KoHTpoabHbBIE U caMOCTOSATENIbHBIE Pa0O0THI 10 (u3uKe. 9 Kiacc: K
yueOHuky A.B. [lepoimkuna, E.M. I'ytauk «®usuka 9 kmace» / O.U.
I'pomiieBa. — M.: MI3natenbcTBO «OK3aMen», 2014.

17.Tectsl o dusuke. 9 kinacc: k yueouuky A.B. Ilepoikuna, E.M. I'yrHuk
«Duzuka 9 xknace» / O.W. I'pomueBa. — M.: U3narensctBo «IKk3amen», 2010.
®usuka. 9 kiacc.

18.TemaTuueckue TecToBbIE 3anaHud U1t noarotoBku K I MA. / aBT.- cocT.:

M.B. boitaenko, O.H. Mupomikuna. — Spocnasib: OO0 «Akanemus



pazButus», 2014

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «Poccwuiickas anexktponHas mkosa» (POLL)

2. LECTA - lludposas mnatdopma 1151 COBPEMEHHON IIKOJIBI

Anpec pecypca: https://lecta.ru/ucheniku pexxum mocryma:
https://resh.edu.ru/for-pupil

3. OHnaitH-ypoKu 1o Gu3nke oT Koprnopauuu «Poccuiickuii yaeOHUK»
Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-fizika_type-onlayn-uroki/

4. Ounaita-mkona «Mudpoypox» Anpec pecypca: https://school.infourok.ru/
oHyaitH-pecypc «100urokov.ruy

5. Uctounuk: https://100urokov.ru/o-kompani

6. Buneoxoctuar RUTUBE, ctpanuiia «®u3uka: mogdopka BUIEO OHIANH
Anpec ctpanuiisl pecypcea: https://rutube.ru/tags/video/6128/

7.1udposoii o6pazoBaTenbHbIN pecypce s ko «SKmace» Anpec pecypca:

https://www.yaklass.ru/



