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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHusl COCTaBIIEHA Ha
OCHOBE INOJIO)KEHMI W TpeOOBaHUM K pE3yJlbTaTaM OCBOEHHS Ha 0a30BOM YypOBHE
OCHOBHOW 00pazoBarenpHO#l mporpammel, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yaétoM (enmepanpHON pabouelt mporpaMmbl BocmuTaHus W KoHilenuu mpemnoiaBaHus
yueOHOoro npenmera « Pu3nka.

Conepxxanue mporpaMMbl 10  (GU3MKE HampaBieHO Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH OOYYaIOIIUXCSl U OPTaHU3AIMIO U3YYeHHS (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no pusuke yauThIBalOTCS BO3MOKHOCTH y4eOHOTO
npeamera B peanuzanuu TpedoBanuii GI'OC OOO k mMIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHbIM ~ pe3yJibTaTaM OOydYeHHs, a TakKe MEXKIPEAMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHMsl.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpEleieHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kiaccam), IpeajgaraeT IpUMEPHYIO NOCIEA0BATEIbHOCTD U3yUEHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCS.

[Iporpamma no Qusuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®uzuka SBIAETCA CHCTEMOOOPA3yIOIIMM I €CTECTBEHHOHAYYHBIX Y4EOHBIX
MPEeIMETOB, MOCKOJIbKY (M3MUYECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOI0THEl, acTpOHOMUEH U (hU3HUeCcKOoM reorpadueii, BHOCUT BKJIa
B ECTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIACT Haubojee sCHble O0O0pa3lbl
MPUMEHEHUs HAyYHOTO METOJla MO3HAHMS, TO €CTh Crnoco0a MOIy4YeHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIABHBIX 3a7ad  (U3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (POPMUPOBAHNUN €CTECTBEHHOHAYYHON IPaMOTHOCTU M MHTepeca
K HayKe y OOy4arommnxcs.

N3yuenue ¢u3uku Ha 0a30BOM ypOBHE NpeArnosaraeT OBJIAJICHHUE CIEeAYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOIH30BATh HAYUYHbIE JOKA3ATENbCTBA JJIs
MOJIy4E€HUS BBIBOJIOB.

[enu n3zydenus Gu3NKu HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs OMPE/IEICHBI B
Konnenmu mnpenogaBanus ydyeObHoro mnpeaMera «@Pusuka» B 00pa3oBaTelIbHBIX
OpraHU3aUAX Poccuiickon Oenepauuu, pEeATU3YIOLINX OCHOBHBIE
oOieoOpazoBareNbHble  MpPOTpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koimeruu
MunucrtepcTBa npocsenieHus: Poccuiickoit @eaepammu (mpotokos ot 3 aexadps 2019 r.
No [TK48H).



e usyyenus pusuku:

NpUOOpETEHUE MHTEpeca U CTPEMIJICHHUS OOYyYaloUMXcs K HAyYHOMY H3YyUEHUIO
PUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI O HAy4yHOM METOJIe MO3HaHusA U (HOPMUPOBAHME
UCCIIEI0BATEIBCKOIO OTHOWIECHUS K OKPY KaIOLUM SIBJICHUSM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yiabTaTa HM3y4YEHHUS OCHOB
CTPOCHHS MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(opMupoBaHHE NPEACTaBICHUNH O PpOIU (UMKH Uil Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oymymieil mpodeccnoHambHOMI
JeSITeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOIL, MOATOTOBKA K JaNbHEUIIEMY O0YUCHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre ATUX Iefied mporpaMmbl Mo (pU3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

MpUOOpETEHNE 3HAHUN O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

OpUOOpeTEeHNE YMEHHMHM ONUCHIBaTh U OOBACHATH (PU3MUECKHE SIBICHUS C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHUI;

OCBOCHHME METOJOB PELICHMS NMPOCTEUIINX PACUETHBIX 3aa4 C UCIOJIb30BAaHUEM
(u3HUECKUX MOJIENEN, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;
pa3BUTHE YMEHUW HAOMIOAATh NPUPOJAHBIC SIBJICHUS W BBINOJHATH OIBITHI,
nabopatopHble pabOThI U SKCIIEPUMEHTAIIbHBIE NCCIIETOBAHMS C UCIIOIb30BaHUEM
U3MEPUTENbHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HH(MOpMaLUel GU3NIECKOTO CoJIepKaHus, BKIIFOYast
MH(pOpMALMIO O COBPEMEHHBIX TOCTHXKEHMSIX (PU3MKH, aHAJIU3 U KPUTHUECKOE
OlLICHMBaHUE UH(OpMAIIIH;

3HaKOMCTBO cO cdepamMu Npo(hecCUOHATBHOW AESTeNbHOCTH, CBSA3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHXKEHHUSAX
(du3HUecKol HayKHu.

Ha wusyuyenue ¢usuku (06a30BbIii ypOBEeHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpazoBanust oTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B He/IeN0), B 8 Kjacce
— 68 yacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 waca B Hezeno).

[Ipennaraemelil B mporpamme 1o (Gu3mke nepedeHs 1adopaTopHbIX padOT U ONBITOB
HOCHUT PEKOMEHIATeNbHBIN XapakTep, yUuTelb JeaeT BEIOOp MpoBeAeHUs 1a00paTOPHBIX
paboOT M OMBITOB C Yy4ETOM HMHAMWBHUIYaATbHBIX OCOOCHHOCTEH OOy4arolmuxcs, CIUCKa
AKCIIEPUMEHTAJIbHBIX 3aJlaHuil, MpeylaraéMblX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOTO
HK3aMEHa M0 (PU3HUKE.



COJEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka o mnpupone. SABneHus npuponpl. DuU3NUecKUe SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznyeckue BennuuHbl. 3mMepenue ¢puznueckux BennuuH. Ousndeckue mpuoophl.
ITorpemHocTs M3MEpEeHU. MeXTyHApOaHAS CUCTEMA EAUHULL.

Kak ¢usuka wu  Jgpyrue  eCcTeCTBEHHbIE  HAyKHM  U3Y4alOT  [PHUPOIY.
EcTecTBeHHOHAyUHBIN METOJ| NMO3HAHMS: HAOJIOJEHUE, MOCTAHOBKAa HAYYHOTO BOIIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BsICHEHNE HA0II01aeMOr0
sBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHn4ecKue, TEeIIOBBIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHMUS.

2. @usnyeckue npuOOpbl M MpoLeAypa MNPSMbIX H3MEPEHUH AaHAJOTOBBIM U

uU(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeEA.

4. OrnpeneneHue pa3MepoOB MabIX TEN.

5. M3mepenue temrepaTypsl TPy MOMOIIM KUJIKOCTHOTO TEPMOMETPA U JATYUKA

TEMIIEPATYPHI.
6. IIpoBeneHue nccienoBaHus 10 MPOBEPKE TMIOTE3bI: JAJIBbHOCTD MOJIETA IAPUKA,
MYUIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIEe, 4eM OO0JIbIlIE BHICOTA ITYCKA.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHne BemiecTBa: aTOMBlI M MOJIEKYJIBI, UX pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BELIECTBA.

JIBrxeHue yactull BemecTBa. CBsA3b CKOPOCTH ABMKEHUS YACTHUL C TEMIIEPATYPOM.
BbpoyHnoBckoe aBuxenue, nuddysus. BzauMmoaelcTBiue 4acTull BelIeCTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHMSI BELIECTBA: CTPOCHHUE Ta30B, MXUIKOCTEM M TBEPIBIX
(kpucTaiymyecknx) Tesl. B3anMOCBSI3p MEXIy CBOICTBaMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUAX W HX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHUS.

2. Habmonenue nuddysumn.

3. HabOmionenue sBrneHud, OOBSACHSIOUMXCA MPUTSHKEHUEM WM OTTAJKUBAHHUEM

YacCTHI] BEIECTBA.



Jlabopamopnvie pabomel u onvimel.
1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.
Paznen 3. /IBuikeHue U B3aumMoieicTBHE TeJl.
Mexannueckoe nBuxkeHUE. PaBHOMEpHOE U HEpaBHOMEpHOE ABUkKEHUE. CKOPOCTh.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBH>)KEHUU. PacuéT myTH U BpEMEHU IBUKEHUS.
SABnenue uHepiMu. 3aKOH UHEpLMK. B3auMoeicTBre Ten Kak MpUIMHa U3MEHEHUS
CKOPOCTH JIBH>KEHHMs Tel. Macca Kak Mmepa MHepTHOCTH Tena. [InmoTHocTh BenecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €TUHUIIE 00bEMA BEIIIECTBA.
Cuita kak XapakTepuCTUKa B3aumojercTBusa Ted. Cuina ynpyroctd W 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBI0 TMHAMOMETpA. SIBIEHUE TATOTEHUS U chiia TshkecTH. Cuia
TSKECTH Ha JIpyTux IutaHerax. Bec tema. HeBecomocTs. CnokeHUE CUII, HAPABIEHHBIX
10 OHOM npsAMoi. PaBHonelicTByromas cuit. Cusa TpeHust. TpeHue CKONMbKEHNS U TPEHHE
MoKosA. TpeHue B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabGnrogeHne MexaHM4eCKOro JBUKEHUS TeTa.
2. H3mepeHune CKOpOCTH NPSMOJIMHENHOTO IBUKECHUSL.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HabmroneHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IPSMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIAPUKA B KUAKOCTH, MOJIETTU
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa 110
HaKJIOHHOW INIOCKOCTH.
Onpenenenre MWIOTHOCTH TBEPIOTO Tea.

4. OmBITHI, JEMOHCTPUPYIONIHNE 3aBUCUMOCTh PACTSDKEHHUS (AeopMaIinm) mpy>KHHbBI
OT MPHUJIOKEHHOM CHJIBI.

5. OnbIThl, TEMOHCTPUPYIOIIKME 3aBUCUMOCTH CUJIBI TPEHUSI CKOJILKEHHUSI OT Beca
Tea U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHnne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HaBnenne. CrocoObl yMEHBINICHUS W YBEIWYCHHS aBiieHus. JlaBieHue rasa.
3aBUCHMMOCTH JaBJCHUS Ta3a oT 00bEMa, Temmneparypsl. [lepenada naBneHus TBEPABIMU
TeJlaMM, S>KUJIKOCTSIMU U ra3amu. 3akoH [lackanma. [IHeBMaTudeckue MaIIUHBI.
3aBUCUMOCTbh JIaBJICHUSI JKUAKOCTH OT TiOyOuHbl. ['mWapocTraTMyeckuil mapaaokc.
CooOmatomuecs cocynbl. ['uapaBirnueckiue MEXaHU3MBI.

Atmocepa 3emnn u armochepHoe mgaBineHue. I[IpuyMHBI CyIIECTBOBaHUS
BO3ay1IHOM 00010uKkK 3emuu. OnbiT Toppudennu. U3mepenue armochepHOro JaBieHUS.
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3aBUCUMOCTh aTMOC(EPHOTO JABJICHMSI OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl ass
U3MepeHUs aTMOC(HEPHOTO TaBJICHHUS.
JlelicTBME XUIOKOCTH M Ta3a Ha NOTPYKEHHOE B HUX Tejo. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.
JHemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.
[lepenaua gaBiIeHUs )KUIKOCTHIO U Ta30M.
Coobmiaromuecs: CoCy/bl.
I'mapasnuaecknii mpecc.
[IposiBneHne neCTBUS aTMOC(EPHOTO JTABICHUS.
3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Teja U
MJIOTHOCTH >KHJIKOCTH.
PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcloBHE TUIaBaHMs TeJ: IUIABAaHWE WJIW TOTPYKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

A A A

N

Jlabopamopnuie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tella B BOJE€ OT O0OBbEMaA MOTpYKEHHOU B
KUJIKOCTh YaCTH TENa.

2. OmnpeneneHne BHITATKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIO, MOTPYKEHHOE B
KUJTKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BBITAJIKMBAIOLIECH CWIIbI, JCUCTBYIOLIEW HA TEJIO B
KHUIKOCTH, OT MaccChl TeNa.

4. OmbITBI,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAQJKHUBAIOIICH  CHIIBI,
NEeNUCTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B )KUJIKOCTh YaCTH
T€Ja U OT MNIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa Wi KOHCTPYHPOBAHUE JIOJKH U ONpeeTieHue €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: phIuar, OJIOK, HAaKJIIOHHAS TJIOCKOCTh. [IpaBmiio paBHOBECHS
peruara. [lpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE TPaBUIO»
Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunetnueckas 1 noreHuuanbHas sHeprus. [IpeBpaiienue
OJIHOTO BHJIa MEXAHUYECKOUN SHEPTUHU B IPYyroi. 3aKOH COXpPAaHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomel u onvimol.

1. Ompexenenue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIXKEHUU TeJa IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yCnoBuM paBHOBECHS pblUara.



3. M3mepenue KIIJ] HaKTOHHOW MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TIOJOKEHUSI MOJICKYJISIPHO-KHHETUYECKON TECOPUU CTPOCHHUS BEIIECTBA.
Macca u pa3Mepsl aTOMOB 1 MOJIEKYJI. OMBITHI, MOITBEPKIAI0IINE OCHOBHBIE MOJIOKEHUS
MOJICKYJIIPHOKUHETHYECKOW TEOPUH.

Mopaenun  TBEpAOro, KHUIKOTO U  Ta3000pa3HOTO  COCTOSIHUM  BeIECTRBa.
Kpucrannmuueckue n amopdusie Tena. OObsiICHEHHE CBOWCTB ra30B, )KUJIKOCTEH U TBEPIBIX
T€JI Ha OCHOBE TMOJIO)KCHUH MOJEKYJIIPHO-KUHETHYECKOM Teopuu. (CmauuBaHUE U
KaIlTWUIAPHBIC SIBJICHUS. TEIIOBOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpATYPBI CO CKOPOCTBIO TEIJIOBOIO JBMKECHUS YaCTHIL.
Buayrpennss sHeprus. CriocoObl M3MEHEHHUs BHYTPEHHEH JHEPruUM: TEIulonepenada u
coBepIlieHre padoThl. BubI Terionepeaayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUCHHE.

KonmuecTBo TemnoThl. Y ienpHas TEIIOEMKOCTD BellecTBa. Temioo0MeH 1 TEIJI0BOE
paBHOBecHe. YpaBHEHHE TeEIIOBOro Oananca. IlnmaBienwe u  OTBepAEBaHUE
KpPUCTAJUIMYECKUX BEIIECTB. YJeJbHAs TemioTa IuiaBieHusa. llapooOpazoBanHue u
koHeHcarus. Micnapenue. Kunenue. Y aenpHas Temiora napooOpa3oBaHus. 3aBUCHMOCTD
TeMIrepaTypbl KUIICHUS OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpuntuner padotsl TemioBbix asurateneit KIIJ remnoBoro asurarens. TernsoBbie
JIBUTATEIU U 3allMTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpAHEHHUS M IIPEBPAICHUS SHEPTUHM B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysun.

3. HaOGmrogeHue sBiaeHUN cCMaYMBaHUS M KaTWJUIIPHBIX SIBJICHUM.

4. HalmoieHne TerioBoro pacimpeHus Tel.

5. M3MmeHeHue naBiieHMs Tra3a NOpU HM3MEHEHUWUM OO0ObEMA M HArpeBaHUM WIH
OXJIAXKJICHUU.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenaun.

OxJtaxkaeHue npu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepiiieHur paboThl BHEIIIHUMU CHUJIAMU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HabmoneHue KumneHusl.

12. HabnrogieHne mocTosSTHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.
13. MoJienu TeIUIOBBIX ABUTATEIICH.

L L N o



Jlabopamopnvie pabomel u onvimel.

1. OnbITHI 10 OOHAPYKEHUIO NIEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKEHUSI.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITEl IO HAOJIIOACHUIO TEILUIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEN U TBEPIBIX

Tell.
4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE HITIPUIIA.
OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUSI BO3JyXa OT €ro o0béma u
HarpeBaHus WIN OXJIaXICHUS.

6. IIpoBepka rumore3sl JIMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmoneHue w3MeHeHUs BHYTPEHHEW OHHEpruM Tejla B pe3ysbTare
TEIUIONEepeIauu U pabOThl BHEIIHUX CHJL.

8. HccinenoBanue siBJIEHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJIOJHOW U ropsuen
BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MpPU TEINIOOOMEHE C
HArpeThbIM METAUIMYECKUM LAJIUHAPOM.

10. OnpesesieHne yAeIbHON TENIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nmpouecca uCrapeHus.

12. OnpenenieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenerieHre yaeabHOM TEIUIOTHI IIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. J[Ba poma dJeKTpUYECKHMX 3apsAaoB. Bzaumopaencrtaue
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTh CUJTbI B3aUMOJICUCTBUS 3apSKEHHBIX TeEl
OT BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEJIaMH).

Onextpuyeckoe nose. Hanpsok€HHOCTh  dnexkTpuyeckoro mnoss.  [IpuHnmn
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn »snexrpuueckux 3apsaoB. OJIEMEHTAPHBIM  DJIEKTPUYECKHM  3apsm.
Crpoenne atoma. IIpOBOIHMKH M JUDJIEKTPUKH. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

DNEeKTpUYECKUNA TOK. Y CJIOBHUS CYIIECTBOBAHMS JIEKTPUUYECKOrO TOKA. MIcTOUHMKN
IIOCTOSIHHOTO  TOKa. JIEMCTBUS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTAX U raszax.

OnekTpudeckas 1enb. Cuna Toka. DIEeKTpudeckoe HampshkeHue. CONpOTUBIICHHE
IIPOBOJIHUKA. YJIENBHOE CONPOTUBIEHUE BenlecTBa. 3akoH OMa g ydacTKa LENH.
IlocnenoBarenbHOE U NMAapaLIEIbHOE COEAUHEHNE TPOBOHUKOB.

PaboTa 1 MOLITHOCTB 3JEKTPUUYECKOTO TOKa. 3akoH Jxkoyns—JIenia. DnekTpuueckue
LENU U NOTPEOUTENN ANEKTPUUECKOM s3Heprun B ObITy. KopoTkoe 3aMbIKaHue.

[TocrosiHHBIE MarHuThl. B3auMoaeiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruutHoe mnoJjie 3eMJid M €ro 3HaueHwe sl Ku3Hu Ha 3emuie. OmbeIT Opcrena.
MarHuTHoe MoJje 3NEKTPUYECKOro Toka. [IpuMeHeHue >3JIEKTpOMAarHUTOB B TEXHHKE.
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JlelicTBU€ MAarHUTHOIO TOJII HA MPOBOJHHUK C TOKOM. DJIEKTPOJBHUIATEIb MOCTOSSHHOTO
TOKa. Mcronb30BaHuUE 2JIEKTPOJABUTATENIEH B TEXHUUECKUX YCTPOMCTBAaX U HAa TPAHCIIOPTE.
OnbiTel @apanes. SIBieHUE dJICKTPOMAarHUTHOM wuHAyKIuU. I[lpaBuno Jlenua.
Onexrporenepatop. CriocoObl OTYICHHSI DICKTPHUUESCKOW YHEPTUU. DIICKTPOCTAHITUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.
Jlemoncmpayuu.
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25.

DJIeKTpU3aIUs TeJl.

JIBa poJia 3IIEKTPUUYECKUX 3apS0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.

DJeKTpoCcTaTU4EeCKast MHAYKIIHUS.

3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsiJIOB.

[IpoBOTHUKY Y TUBJIEKTPUKH.

MonenupoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.

HcToyHNKH TOCTOSHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

. DIEKTPUYECKUN TOK B KHUJIKOCTH.

. 'a30BbIM paszps.

. I3MepeHune cuibl TOKa aMIepMeTPOM.

. I3MepeHune 3JIeKTpUYEeCKOro HAPSKEHUSI BOJTBTMETPOM.

. Peocrar u marasuH COIpOTUBIICHUHN.

. BzanmoiecTBrue MOCTOSHHBIX MATHUTOB.

. MonenupoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MonenupoBaHHE€ MAarHUTHBIX MOJIE NOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MaruuTHoOe€ 1oJie ToKa. DJIEKTPOMAarHur.

. JIeicTBHE MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIeHUS 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTb ~ HAaNpaBJI€HUS MHAYKIMOHHOTO TOKa OT YCJIOBUHA  €ro

BO3HUKHOBCHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

ik W

OneIThl  TO  HAOMIOACHWIO  DJIEKTpU3AIMM  TEN  HMHAYKIHEH U TpH
CONIPUKOCHOBEHUH.

UccnenoBanue AeCTBUS JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKH U JTUIJICKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUYECKOM IIENMU OCTOSHHOTO TOKA.
N3MmepeHne u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryiupoBaHUe HAMPSKEHUS.



10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

UccnegoBanne 3aBUCMMOCTH CHJIbI TOKA, HIAYLIETO 4Yepe3 PE3UCTOp, OT
COIIPOTHUBJICHUA PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIONIA ITONEPEYHOr0 CEUCHUSI U MaTepurala.
[IpoBepka nmpaBuia CIIOKEHUS HANPSHKEHUN ITPU TTOCIEA0BATEIIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

ITpoBepka npaBuiia jisi CHIIbI TOKA MIPH MAPAJIICTBHOM COEMHEHUN PE3UCTOPOB.
Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
Ornpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
UccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4YEpPEe3 JAMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBares.

HccnengoBanne MarHUTHOTO B3aUMO/ICHCTBHS IIOCTOSSHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TOJSI MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU U
pa3aeIeHNuH.

HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJAECHCTBHS KaTYIIKU C
TOKOM Y MAarHUTa OT CHJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3yyeHnne neicTBus MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OneITbl  TO  HCCIEAOBAHMUIO  SIBJICHUA  DJIEKTPOMArHUTHOW  WMHAYKUHM:
WCCJIEIOBAHNE U3MECHECHUI 3HAYCHUS U HAIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe  aBmkeHue.  MarepuanbHag — Touka. (Cucrema  oTcuyéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS. PABHOMEpPHOE NPSIMOJINHEWHOE JIBU>KEHHE.
HepaBHoMepHOE npsiMonnHeiHOe ABrkeHne. CpeHsst 1 MTHOBEHHAsl CKOPOCTh TeJla IPH
HEPAaBHOMEPHOM JIBU>KEHUU.

Yckopenne. PaBHOyCKOpeHHOE MpsIMOJIMHEHOE aBukeHue. CBOOOAHOE MajicHUE.
Onbitel ['anunes.

PaBHOMeEpHOE nBMKEHUE 110 OKpYKHOCTH. [lepuon u wactora oOpamenus. Jlnnerinas
Y yTIIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

ITepspii 3akoH HproroHa. Bropoi 3axkoH Herotona. Tperuit 3akoH HeroToHa.
[TpuHIMI CynepnIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: crujia TPEHUS CKOJIbKEHUS, CUJ1a TPEHUS
IIOKOs1, IPYyTHUE BUABI TPEHUS.
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Cuna TSXKECTH U 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpPEHHE CBOOOJAHOIO IMaJICHUS.
JBmxenune mianet BOokpyr ConHua. IlepBas kocMuueckass ckopocTb. HeBecomocTh u
eperpy3KH.

PaBHOBecHe MaTepraibHON TOYKU. AOGCOIIOTHO TBEPI0€ TEno. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3MeHenne wnmmynbca. MMmynsC cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TSOKECTH, yHpPYrOCTH, TPEHHS.
Csi3b Hepruu 1 padboTsl. [loTeHnnanbHast 3HepTUs Teja, MOJAHATOTO HaJ/l MOBEPXHOCTHIO
3emud. [loTeHManbHas sHEPTHs C:KaToU NpykuHbL. KnHeTtnyeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1.

o v kW

10.
11.
12.
13.
14.
15.
16.

HaOnronenne MexaHMYECKOro JBHXKEHHS Tejla OTHOCUTEIBbHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE TIyT€M MW TpaeKTOpU ABWKEHUS OJHOTO W TOro JKE Teja
OTHOCHUTEJIbHO Pa3HBIX TEJI OTCUETA.

N3Mepenre CKOpOCTH U YCKOPEHUS MPSIMOJIMHEIHOTO IBUKCHMUS.

UccnenoBanue npu3HaKkoB PpaBHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABMKEHUS TeJla MO OKPY>KHOCTH.

Habmronerne MexaHWYECKHX SIBICHUH, MPOUCXOAANIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABM)XEHHUM OTHOCHTEIHLHO
KaOuHeTa (PU3UKH.

3aBHUCUMOCTb YCKOPEHMS TeJIa OT MACChl T€JIa U JCUCTBYIOIIEH HA HETO CUJIBI.
HaOnronenue paBeHcTBa CUIJI IPU B3aMMOICHCTBUM TEJI.

MN3MeHeHue Beca Tena mpyu YyCKOPEHHOM JIBUKEHUH.

IIepenauya ummnyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHue UMMyJibca MpU HEYNIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIhCa TIPH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
Habmronenune peak THBHOTO JBHIKCHHS.

CoxpaHeHHe MEXaHUYECKOM SHEPTHH IIPU CBOOOTHOM I1aJICHHH.

CoxpaHeHUe MEXaHWYECKOW DHEPruM MNpH ABHKEHUM Tejla TOJA JCHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

11

KonctpyupoBanne Tpakrta Uisi pa3roHa U JIaJbHEWIIEr0 PaBHOMEPHOTO
JBYKEHUS IAPUKA WIH TEJIEHKKU.

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa MM JIBUYKEHUS IIapUKa I10
HAKJIOHHOM IMJIOCKOCTH.

OnpeneneHre yCKOPEHHUs Tela IPU PaBHOYCKOPEHHOM JABUKEHUU MO HAKJIIOHHOM
IIJIOCKOCTH.



10.

11.

WccnegoBanue 3aBUCMMOCTM IMYyTH OT BpPEMEHM MPU PaBHOYCKOPEHHOM
JBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JBMXKEHUU 0€3 HadyallbHOM
CKOPOCTH IIYTH OTHOCSITCSI Kak psiJ HEUETHBIX YHCET, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBHI.

WccnegoBanue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJBXKEHUSI OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre koduIeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CUIBI TPEHHSI MPU PAaBHOMEPHOM JBIKEHUHU TeEla IO
TOPU30HTAJILHON MMOBEPXHOCTH.

Omnpenenenue padoThl CUJIbI YIIPYTOCTH MPU MOABEME I'py3a C UCHOIb30BAaHUEM
HEMOJIBYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannyeckue KoJjie0aHUsl M BOJIHbBI.

KonebarenbHoe nBrwxkeHue. (OCHOBHBIC XapaKTEPUCTHUKH KOJICOAHWH: TIepHO,
4acToTa, aMILUIMTYy1a. MaTeMaTU4eCcKuil U IPYKUHHBIN MasiTHUKU. [ IpeBpartienue snepruu
P K0JI€0ATEIbHOM JIBHXKCHHH.

3artyxarwne kojiebaHus. BreiHyxneHHbie kojeOanusa. Pezonanc. MexaHnudeckue

BOJIHBI.

CaoiicTBa MexaHuW4eckuX BOJIH. [IpopoJibHble M TMONEpeyYHble BOJHBI. J[nMHa

BOJIHBI M CKOPOCTb €€ pacIpoCTpaHeHus. MeXaHU4ecKHe BOJIHBI B TBEPIOM Telle,
CEMCMMYECKHE BOJIHBI.

3Byk. I'pomMkocTh 3Byka H BbicOTa ToHA. OtpaxeHue 3Byka. MHPpa3Byk u
YJABTPa3BYK.

Jemoncmpayuu.

1
2
3
4.
5
6

Ha6nronenue xonebanuii Te Mo ASUCTBUEM CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue koneGanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnpocTpaneHne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJEIIN).
Habnoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

12

OrnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTeMaTUYECKOTO MasTHHUKA.
Omnpenenenre 4acTOTHI U MIEpUOIa KOJICOaHUH PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoa KoJieOaHUM MOBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJA KOJIEOAHUNA MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIeproa KoJieOaHWil rpy3a, TOABEIICHHOTO K HUTH, OT
Macchbl rpy3a.



6. OIBITBI, NEMOHCTPUPYIOLIUE 3aBUCHMOCTb IE€pUoja KojeOaHUN NpPYKMHHOIO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKHUHBI.

7. W3mepeHue ycKOpeHHsi CBOOOTHOTO MaCHHUS.

Pa3nen 10. DiekTpoMarHuTHoe 1oJjie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE noJIe. DneKTpoMarHuTHbIE BOJIHBI. CaoiicTBa

QJICKTPOMArHUTHBIX BOJIH. [Mxana QJICKTPOMAIrHUTHBIX  BOJIH. Hcnonp3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOH CBSI3H.

DnexkTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolCTBa JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C IIOMOIIbI0O MOOUIBLHOTO
TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHUS.

JIlyueBass mozgenb cBera. Mcrounuku cBeta. lIpsiMonuHeliHOE pacnpocTpaHEHHE

ceera. 3armenHuss ConnHuna u Jlywel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBeta. 3aK0H NpenoMIIeHUs cBeTa. [lolHOe BHYTpEHHEE OTpaKEHHE

cBeTa. Vcronb30BaHue MOJIHOTO BHYTPCHHCTO OTPAXKCHUA B OIITHYCCKUX CBCTOBOJAX.

Jlunza. Xon mydei B nuH3e. OnTuyeckas cucteMa ¢ortoarmapara, MAKPOCKOIa U

Teneckomna. I'a3 kak ontudeckas cucrema. biim3opykocTs U 1aabHO30PKOCTb.

Pasznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. ClojkeHHe CIEKTPaTbHbIX

uBeToB. Jlucnepcus ceera.
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Jemoncmpayuu.

[IpssMonmHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Onrtuyeckuid CBETOBO/I.

Xon iaydeil B coOuparoiiei JInH3e.

X0/ Iy4ell B pacCerBaroIIeH JUH3E.

[Tonyyenue n300pakeHU ¢ TOMOUIBIO JTUH3.

[Tpuntun aeicTBus hoToanmapara, MUKpPOCKOIIA U TEIECKOTIA.

10. Moaens rinasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lony4yenue 6e10ro cBETa MPH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yTila OTPaXEHUS] CBETOBOIO JIy4a OT yIJia MMaIeHHUs.
2. W3ydeHue xapakTepUCTUK H300paKEeHUs IpeaMeTa B INIOCKOM 3epKalie.
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3. HccnepgoBaHue 3aBUCHMMOCTH yrja NPEJIOMIICHHS CBETOBOrO Jiyda OT yrja
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

[Toyyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUAS U ONTHYECKOW CHUITBI COOMPAIOIIECH JIMH3HI.
OnBITHI IO Pa3IOKEHUIO OEIOro CBETA B CHEKTP.

OnbITH 110 BOCHPUATHIO I[BETA ITPEAMETOB MPU UX HAOIOJIEHUN YEpe3 I[BETOBbIC
bUITBTPHI.

Pa3nen 12. KBanTOBBIE SIBJICHHUS.

Onwitel  Pesepdopna u mnmanerapnas mojenbs atoma. Mogenbs atoma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHTbI. JInHeHyaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anba, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO sJipa.
Hyxkiionnas mozaens atomHoro sigpa. M3oronsl. PaguoakTuBHble nipeBpaiiienus. [lepuon
noJtypacnaaa aTOMHBIX sJEp.

SAnepHble peakuyy. 3aKOHbI COXPAaHEHUS 3apsJOBOTO U MAacCCOBOIO YUCEN. DHEPIrus
CBSI3U aTOMHBIX sifep. CBsI3b MacChl M SHEpruu. Peakuuum cUHTE3a U JEJEHUS Sep.
Nctounuku sneprun ConHIA U 3BE3I.

Anepnas sHepreTrka. J(eicTBHS paJOaKTUBHBIX U3TyUYCHHI HA dKUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsbl pa3IMYHbIX Ta30B.

3. Conextp Bogopoza.

4. HabGmoneHnue TpekoB B kamepe BuiibcoHa.

5

6.

N o v e

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3TYyUEHUH.
Peructpatius nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HabnrogeHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKoOB: UBMEPEHUE YHEPTUU YACTHULBI IT0 TOPMO3HOMY IyTH (I10

doTorpadusim).

3. H3mepenue paanoakTuBHOro (oHa.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENBHO-0000IIAIOINK MOIYJIb TpEAHA3HAuY€H MJs CHUCTEMaTU3aluu U
000011IeHHs] TPEIMETHOTO COJAEPX AHUSA U OMbITa JACSITEIIbHOCTH, TPUOOPETEHHOTO MpHU
M3YyYeHUU BCero Kypca (u3uMKM, a TakkKe I TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHY 10 (U3HKe SISl O0YyJaArOIINXCS, BRIOPABIINX 3TOT yUeOHBIM
IIPEAMET.

[Ipy u3yyeHUM JAHHOTO MOAYJIS PEAIU3YIOTCS W CHUCTEMATU3UPYIOTCS BUIbI
NeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOecreurBaeTcsl JOCTHXKEHUE TPEAMETHBIX U
MeTaInpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAY4YHas IPAMOTHOCTh: OCBOCHHE Hay4YHbIX METOJIOB MCCIIEIOBAHUS SIBJIICHUN
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OPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHUSAMHU OOBACHATh QU3NUYECKUE SBICHUS, IPUMEHSS
[I0JIyYEHHBIE 3HaHMs, pELIaTh 3a/1a4, B TOM YHUCJIE KAUECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.
IIprHIMNMATBEHO ACATEIBHOCTHBIN XapaKTep JaHHOIO pas3zeia peain3yeTcs 3a CYET
TOT0, 4YTO OOYYAIOIINECS BBINOJIHAIOT 3aJaHMs, B KOTOPBIX UM IIPEAJIaraeTcs:
HA OCHOBE IMOJIyYEHHBIX 3HAHUI PAaCMO3HABATh U HAYYHO OOBICHATH (hU3HUECKUE
SBJICHUA B OKPY>KAIOIIECH IIPUPOJIE U ITIOBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HayYHbIE METO/bI UCCIIEN0BaHUs (PU3NUYECKUX SIBJICHUM, B TOM YHUCIIE
JUIS1 IPOBEPKHU TUITOTE3 U MOJYYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH, HAay4YHBIE OCHOBBI HamOOJee BaXXKHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUW, HANPUMEDP, IPAKTUYECKOTO MCIIOIBb30BAHUSA PA3JIMYHBIX HCTOYHUKOB
OHEPI'UU Ha OCHOBE 3aKOHA IIPEBPALLCHUSA U COXPAHEHHS BCEX U3BECTHBIX BUIOB SJHEPIUH.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nku Ha ypoOBHE OCHOBHOTO 0O0IEro 0Opa30BaHMs HANpaBICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METAlpPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHuss (pU3MKM Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs Yy
oOyuarorierocst 0yyT cpoOpMUPOBaHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e - IIPOSIBIICHHE HWHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHMCKOU
(bu3NYeCcKoil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJEHUM OOLIECTBEHHO 3HAYMMBIX M
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JTOCTHKEHUN
busuky;

e - OCO3HaHHUE BAXHOCTH MOPAJIBHO-ITUYECKUX IPUHLUIIOB B IEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e - BOCIpHUATHE 3BCTETUYECKHX KadyecTB (PU3MYECKOHM HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e - OCO3HaHWE LEHHOCTU (PU3MYECKONW HAYyKU KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, MHTEpeca K HCCIIEeI0BATEIbCKON
NesATEIbHOCTH;

e 5) popmupoBaHusi KyJbTYpPbl 310POBbS H IMOLMOHAIBHOI0 0/1arONOJy YU

e - OCO3HAHHE IICHHOCTH O€30MacCHOT0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTU MpaBUJl O0€30MacHOr0 MOBEJAEHUS Ha TPAHCIOpPTE, HA JOpPOTrax, C
AIEKTPUUYECKUM U TETJIOBBIM 000PYOBAaHUEM B JOMAIIHUX YCIOBUSX;

e - cOPMHUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETrO IpaBa Ha OLIMOKY U
TaKOI0 K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

e - QAKTHMBHOE YYacTH€ B pEIIEHUU TMPAKTHUUECKUX 3a7ady (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3allid, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHUH;

e - MHTEpEC K MPAKTUYECKOMY HU3YyUEHUIO Mpodeccuit, CBA3aHHBIX C (PU3NKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUA:
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- OpUCHTalUsg Ha MPUMEHEHWEe (PU3NUYECKHX 3HAHWUU Ui pelieHus 3aaad B 00JiacTu
OKpY)Kalolel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKA HMX BO3MOXHBIX
MOCJIEACTBUMN JIJISl OKPY KAIOIEH Cpe/ibl;

- OCO3HaHUE TI00aJIBLHOI0 XapaKTepa SKOJIOTHISCKHUX MPOOJIeM U MMyTEeH X pelieHus;
8) aganTanuu K U3MEHSTIONIUMCSH YCJIOBUAM COIMAILHOM ¥ MPUPOJIHOM Cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUU TP BBINOJHEHUH HCCIEIOBAHUI U TMPOEKTOB
(dbu3MYECKON HAMPABIECHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

- TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JeATCIIbHOCTD;

- TOTpPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHCie (POPMYIUPOBATh UJICH,
MIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

- OCo3HaHue ACPUIMUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JaCTH
busuKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B MIPUOOPETCHUU HOBBIX (PM3UYECKUX 3HAHUI;

- CTpEMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aMMOCBS3M IIPUPOJIBI, OOIIECTBa H
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUYECKUX 3HAHUI;

- OILICHKA CBOMX JICUCTBUN C YYETOM BIIUSIHUS HA OKPYXKAIOIIYIO CPEAY, BO3MOMKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mporpamMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETrO

oOpa3oBanus y oOyuarorierocsi OyayT chhopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJTFOYAFOIINE TTO3HABATEIIbHBIE YHUBEPCAIbHBIC YUCOHBIC TEUCTBHSA, KOMMYHHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC yUeOHBIC ISHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornueckue 1eiicTBUA:

e BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);

e YCTaHaBIMBATh CYIIECTBCHHBIM TPU3HAK KIACCU(PUKAIIMK, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISATH 3aKOHOMEPHOCTHM M MPOTUBOPEUYMS] B paccMaTpuBaeMbIX (akTax,
JaHHBIX U HAOJIOJICHUSX, OTHOCAIINXCS K (PU3UUECKUM SBIICHUSM;

e BBISBIATH NMPUYMHHO-CIICJCTBEHHBIC CBSI3U MPU U3YUYCHUU (PU3NICCKUX SBICHUM
Y TIPOIIECCOB, JIEJIaTh BHIBOJBI C UCIIOJIH30BAHUEM JICYKTHBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIHYUH;

e CaMOCTOSITENIBHO BBIOMpaTh CHOCOO perieHus y4eOHOW (u3nueckor 3amadu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHUS, BBIOOp HanOoJee MOAXOISAIETO C
y4€TOM CaMOCTOSITENIbHO BBIIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBare/IbCKue J1eiCTBUA.
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HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MO3HAHUS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUECKHil SKCTIEPUMEHT, HEOOIBIIIOE UCCIIETOBaHNE (DU3UIECKOTO SIBIICHUS;
OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOJYUYEHHYIO B
XO0JI€ UCCJIEIOBAHMS WII IKCTIEPUMEHTA;

CaMOCTOSATENbHO (hopMyIHUpoBaTh OOOOIIEHUS W BBIBOABI TO pe3yJbTaTaM
MIPOBEAEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JayibHEIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaK)K€ BBIJBUTATh MPEANOJIOKEHUS 00 HMX Pa3BUTHUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSATDH PA3JIMYHbIE METO]IbI, THCTPYMEHTHI U 3aIPOCHI IPU MTOUCKE U 0TOOpE
UHPOpMAllMU WM JaHHBIX C Y4€TOM MpPEIIOKEHHON yueOHOH Qu3nueckon
3a]1a4u;

aHAJIU3UPOBaTh, CHCTEMATU3UPOBaTh MW HMHTEPIPETUPOBATh HH(POPMALHIO
Pa3IMYHBIX BUJOB U OPM IMIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIIbHYIO (hOpMY MpEACTABICHHUS HHPOpMaLUU
U WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECIOXHBIMH CXEMaMH, JAHarpaMMaMHu,
WHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:
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B X0JIe 00Cy»XeHusl yueOHOro MaTepuana, pe3yabTaToB J1abopaTOpPHBIX paboT U
IIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O00CYX/1aeéMOW TEMbI U BBICKA3bIBATh
u7iey, HalleJICHHbIE HA PEIICHUE 33Jaydl U TOJJIepKaHue OJaroxenaTelIbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMHU JPYTHMX YYaCTHUKOB JIHAJIOra,
OOHapYXUBATh Pa3INYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

MyOJUYHO TPEJCTABIATh PE3yJbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHWMAaTh W HCIIOJb30BaTh NPEHMYIIESCTBA KOMAHAHOW W WHAWBUIYaJTbHOMN
paboThI PU PEIICHUH KOHKPETHOU (pU3nyecKoi mpoOiIembl;

MPUHUMATH 1IETTH COBMECTHOM JESATEIHLHOCTH, OPTAaHU30BBIBAThH JACHCTBUSA 1O €
JOCTIDKCHUIO: PACIpEeAeNiaTh POJIM, OOCYXKJaTh TMPOILECCHl € PE3yibTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJTHSTH CBOIO YaCTh pA0OTHI, JOCTUTAs KAYECTBEHHOTO Pe3yabTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU WICHAMHA KOMAHIbI;
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTEHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.



PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTyalUsX, TPEOYIOLIUX IJis
penieHus GU3NIeCKuX 3HaAHUI;

OpPUEHTHPOBATbCA B  PA3IMYHBIX  MOAXOJAX  HNPUHATUS  pELICHUH
(MHIMBUYaIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUN MPYIIION);
CaMOCTOSITENIBHO COCTABJISITh aJITOPUTM pellieHus (PU3MUECKOH 3a7auu WIH IIJ1aHa
UCCIIEIOBAHUSI C YUETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHMI;

JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUSI;
OOBSICHATH MPUYUHBI TOCTIKEHUS (HEAOCTHXKEHUS) PE3yIbTaTOB ACATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJI€ B XOJ BBINOJIHEHUS
(U3NYECKOro UCCIIEOBaHUS WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHMBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4eyjoBeKa B XOJE CIOpa WIM JUCKYCCHHM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;

NpU3HABaTh CBOE MPaBO Ha OIMMOKY MPHU pEHIeHUH (U3UYECKUX 3a7ad WIH B
YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HHPEAMETHBIE PE3YJIBTATBI
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K xonmy oOyueHuss B 7 kJjacce MpeaMETHbIC pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

WCIIONIh30BaTh TOHATHS: (U3MUECKHE W XUMHUYECKUE SIBJICHUWS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJENIb, THUIIOTE3a, CIUHUIIBI (U3UYECKUX BEJIUYHH, AaToOM,
MOJIEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, )KUAKOE, ra3000pa3Hoe),
MEXaHUUYeCKOe JBWIKEHHE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJUHEHHOE),
TPaeKTOpHUsl, paBHOJEHCTBYIOMAs cuiia, Aedopmarus (yrnpyras, miacTHYecKas),
HEBECOMOCTh, COOOIAIOIINECS COCYIbL;

paznmmuath siBaeHus (auddys3us, TEmIoBOe JBM)XKEHHUE YacTHUI[ BEIIECTBa,
PaBHOMEPHOE JBUYKEHUE, HEPABHOMEPHOE JIBM)KCHHE, MHEPIUS, B3AUMOICHCTBHE
TE€J, pPaBHOBECHE TBEPIBIX TN C 3aKPEIJIEHHOW OChIO BpalleHHs, Iepeaada
JaBIeHUST TBEPIBIMU TEJaMU, KUJIKOCTSIMU W Ta3aMH, aTMOC(PEPHOE TaBJICHHE,
MJIaBaHWE TeEJ, TPEBPAIICHUS MEXaHWYECKONW DJHEPruM) 10 OINHUCAHUI0 WX
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XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIUX JaHHOE
¢uznyecKoe sBICHUE;

pacno3HaBaTh MNPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJIEHUH B OKPYXKAIOIIEM
MHUpE, B TOM 4ucCle (PU3NYECKUE SIBJICHUS B MPUPOJE: NPUMEPHI JBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSMU B JKMBOU U HEXXUBOU IPUPOJE, NIEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EpPHOTo NaBICHUS HA KUBOM OpPTraHU3M,
IJIaBaHUE PHIO, PhIYard B TEJIE YEJIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO
3aja4y B y4eOHYI0, BBIJIEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUZUUYECKUX
SIBJICHUU

ONUCHIBATh M3y4YEHHBIE CBOICTBAa Te€N M (PU3NYECKUE SIBICHUSA, HUCHOJb3YS
(¢u3nueckue BENMYMHBI (Macca, OO0bEM, IUIOTHOCTh BEUIECTBA, BPEMs, IIyTh,
CKOpOCTB, CpPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC TEJA, CUia
TpeHUs, JaBieHue (TBEPIOro Tema, JKUIAKOCTH, Ta3a), BHITAIKHUBAIOIIAs CUJIA,
MeXaHW4yecKasi paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PULIMeHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETHYECKass M MOTECHLUUAIbHAS SHEPTHs),
IpU OINMMCAHUU NPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOJIb3YyEMBbIX
BEJIMYMH, HMX OOO3HAYEHUA W E€AUHULIBl (PU3NYECKUX BEIUMYHMH, HAXOJUTh
(GopMyJibl, CBS3bIBAIOIIME JIAHHYIO (PU3HYECKYI0 BEIMYMHY C JIPYyTUMHU
BEJIMYMHAMH, CTPOUTHh TIpaUKH M3YyUYEHHBIX 3aBUCUMOCTEH (PHU3NUECKUX
BEJINYWH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PM3MUECKHUE SBJICHUS U IMPOLIECCHI, UCTIOb3YS
paBUiia CIOXKEHUsSI CUJl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumena, MpaBWJIO paBHOBECHs pblyara (0JIOKa), «30J0TOE€ IMPABUIIO»
MEXaHHUKH, 3aKOH COXPaHEHUs MEXaHWYEeCKOW OHHEpPIruH, IpU ITOM [JaBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa M 3allMChIBaTh €ro MaTeMaTHYecKoe
BBIPAXKEHUE;

OOBSACHATH (hU3HUECKUE SIBICHUS, MPOLIECCHl M CBOMICTBA Tell, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluld IPAKTUKOOPUEHTUPOBAHHOIO XAapaKTepa: BbIABIATH
NPUYUHHO-CJIEICTBEHHbBIE CBSA3H, CTPOUTH OOBICHEHHE U3 1—2 JTIOrMYEeCKUX IaroB
c onopoil Ha 1-2 u3y4YeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU, (PU3MUECKHUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3aJaud B 1—2 NEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYIIBI,
CBsI3bIBAOIIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalIM3a YCJIOBMS 3aJauu
3aMKUChIBaTh KPATKOE YCIOBHE, MOJICTABIATh (U3UUECKUE BEIMUYMHBI B (POPMYIIbI
U TPOBOJUTH PAcy€Thl, HAXOAUTh CIPABOYHbBIC JaHHbIC, HEOOXOAMMBIC IS
pelleHuss 3ajad, OLEHUBATh pEATHCTUYHOCTh TOJYYEHHOU (U3UYECKOM
BEJINYMHBIL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUThH MPU MOMOIIN (PUZNIECKUX
METO/0B, B OIMCAHUU UCCIEAOBAHUS BBIACIATH IIPOBEPIEMOE MPEANOI0KEHUE
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(rumotesy), paznuyaTh U HHTEPIPETHUPOBATH MOJYYEHHBIN PE3yJIbTaT, HAXOJUTh
OIIHMOKH B XOJI€ ONBITA, J€NaTh BBIBOJIBI 10 €r0 PE3YJIBTATAM;

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNW WIH (PUIUUECKHUX
CBOMCTB Tes: (HOpPMYyIUPOBaTh MPOBEPSIEMbIE MPEAINOIOXKEHHS, COOUpaTh
YCTAaHOBKY U3 MPEJIOKEHHOTO O00O0pYyIOBaHUs, 3alUChIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BHIBOIHI;

BBITIOJHAT TNPSIMBIE U3MEPEHHsI PACCTOSHUS, BPEMEHH, MacChl Tena, o0bEMa,
CWJIbl U TEMIIEPATyphl C UCIOJb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB,
3aMuChIBaTh TMOKa3aHUs NpUOOpPOB € YYETOM 3aJaHHOM  aOCOJIIOTHOU
NOTPEIIHOCTY U3MEPEHNUN;

MIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETUUYHHBI OT APYTOn
C MHCHOJIb30BAHMEM TMPSAMBIX HM3MEPEHUH (3aBUCMMOCTH IMYTH PaBHOMEPHO
JBIDKYILETOCS TENAa OT BPEMEHH JIBH)KCHHMSI TEJA, CHIIBI TPEHHS CKOJIBKECHUS OT
Beca Tesa, KauecTBa OoOpabOTKM IMOBEPXHOCTEW T€l M HE3aBUCUMOCTU CHUJIbI
TPEHUsS] OT IUIOMIAJA CONPUKOCHOBEHHS TE€J, CUJIbl YNPYTOCTU OT YJIJIMHEHUS
MPY>KWHBI, BBITAIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYKEHHOW YAcCTH Tela U OT
IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TITyOUHBI, Ha
KOTOPYIO IIOTPY’KEHO TEJIO, YCIOBU IUIABAHMS TEJI, YCIOBUI PaBHOBECHS pblyara
U OJIOKOB), y4acTBOBAaTh B IUIAHMPOBAHUU Y4EOHOTO HCCIEOBaHUS, COOMPATh
YCTAaHOBKY U1 BBIMOJHATH HM3MEPEHUs, CJIeAyd MPEIJOKEHHOMY IUIaHy,
(UKCHpOBaTh PE3yJbTAThl MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B
BUJIE MPEIJIOKEHHBIX TaOIuIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEI0BAHNS;

IPOBOJNUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMUYMH (IIOTHOCTH BEIlECTBA
KUAKOCTH W TBEPIOTO TeNld, CUJla TPEHUS CKOJIbKEHHMsS, IaBJICHUE BO3/1yXa,
BBITAIKMBAIOIIASl CUia, ACHCTBYyIOI[ass Ha NOTPY>KEHHOE B KUAKOCTH TEJO,
KO3(G(UIMEHT TOJIe3HOro  JACMCTBHS  MPOCTBIX  MEXaHW3MOB),  CleAys
NPEIJIOKEHHOW WHCTPYKLUMU: TPH  BBINOJIHEHUH HW3MEpEeHUuil  coOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOM BEITMYUHBI;
coONI0IaTh TMpaBUiia TEXHUKUA O€30MacHOCTU Mpu paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB U TEXHUUECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JWHAMOMETP, COOOILAIOIIUECS COCYAbl, OapoMeTp, phlyar,
MOJIBMXKHBINA M HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepHU30BaTh MPUHLMUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB ¢ OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE: MOJUIUIHUKU, YCTPOUCTBO
BOJONPOBO/IA, THAPABINYECKHA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcOC, apeoMeTp), UCIOJIb3ys 3HAHHWS O CBOWCTBaX (U3MUECKUX SBICHUU U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



22

MPUBOIUTH TPUMEPHI (HAXOAUTh MHGPOPMAIMIO O IpUMEpax) MPaKTHUYECKOrO
MCIONIb30BaHuUs (PM3MUYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JJIs1 OOECTIeUeHUs
0e30MacHOCTH NpU OOpalIeHUH C MPHUOOpaMU M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHUsl 370pPOBbS U COOJIOJCHUS HOPM DKOJOTHYECKOTO IOBEJCHUS B
OKpY’KaIOILIEH Cpele;

OCYIIECTBISATH OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAaHUU U IyTEM
CpPaBHEHUS PA3IMYHBIX UCTOYHHUKOB BBIJICIATH HHGOPMALIMIO, KOTOPAsl SIBISIETCS
IPOTUBOPEYUBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJb30BaTh MPU BBHIMNOJIHEHUHM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
IUTEPATYypy (PU3UUECKOTO COACPKAHUSA, CIPABOYHBIE MAaTEPHAIIbI, PECYPCHI CETU
WNHTepHeT, BIaaeTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
MH(pOpPMaIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHbIE COOOIIEHHSI HA OCHOBE
2—-3 WCTOYHWKOB WHGOpMaUMU (U3MUYECKOTO COJACP)KAHUS, B TOM YHCIIE
myOJIMYHO JeNlaTh KPaTKUE COOOIEHUS O Pe3yJbTaTax MPOEKTOB MU y4eOHBIX
WCCIIEIOBAHNM, MPHU 3TOM T'PAMOTHO MCIIOJIb30BATh HW3YYEHHBIM IMOHSITUWHBIN
anmnapar Kypca (GU3HUKH, COIPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

OpU BBINOJIHEHUHM YYEOHBIX MPOEKTOB UM HCCIENOBAaHUN pacnpenensirb
0053aHHOCTH B TPYyMII€ B COOTBETCTBUU C IOCTABICHHBIMHU 33/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUJIaHA JEMCTBMIA, al€KBaTHO OLIEHUBATh COOCTBEHHBIA BKJIAJ B
NEATENBHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHUKATHBHOE B3aHMOJEHCTBHUE,
YUHTHIBAasi MHEHUE OKPYKAKOLIUX.

K koHiy oOyuyeHuss B 8 kjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

HCII0JIB30BaTh ITOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBMYKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAIIMYECKHE U aMOp(HBIE
TE€JIa, HACBIIEHHBIM U HEHACBIICHHBIN IIap, BIAXXHOCTh BO31yXa, TEMIEpaTypa,
BHYTPEHHSSI DHEPrus, TEIUIOBOM JBUIaTelb, JJIEMEHTAPHBIA DJIEKTPUYECKUU
3apsd, DJEKTPUYECKOE II0JIe, IPOBOJAHUKU U JUIEKTPUKH, [OCTOSHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

paznuyaTh SBJICHU (TEIJIOBOE PACIIMPEHUE U CKATHE, TEIUIONEPEIaya, TEIIOBOE
paBHOBECHE, CMayMBaHHUE, KalWJUIAPHBIE SBJICHUSA, UCIIAPEHUE, KOHJIECHCALHUs,
IUIaBJIEHUE, KpucTajm3auus (OTBEpAEBAHME), KHUIIEHHE, TEIUIoNepeaada
(TemIonpoOBOHOCT, KOHBEKLINS, U3IIy4YEHHE), DIEKTpU3aLus Tell,
B3aMMOJICUCTBUE  3apsAl0OB, JEUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aWMOJEUCTBUE MArHUTOB, JACHCTBHE MAarHUTHOIO TMOJ Ha
MPOBOJHUK C TOKOM, 3JICKTPOMarHUTHasT WHAYKUWSA) [0 OINMCAHUIO HX
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XapaKTEPHbIX CBONCTB MW HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX JAHHOE
¢uznyecKoe sBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUM B OKPYXKAIOIIEM
MUpE, B TOM 4yHclie (PU3HUECKUE SBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE
Y KallWJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUpOE, n3itydeHue ColHIa,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, HHEs, CHETa,
AIIEKTPUYECKUE SIBICHUA B aTMocdepe, 3IEKTPUUECTBO >KMBBIX OPraHU3MOB,
MarHUTHOE 10Jie 3eMIIH, Jpel( MOI0COB, pOJib MATHUTHOTO HOJIS AJIs dKU3HU Ha
3emile, MOJSIPHOE CUSHHE, NP 3TOM IIEPEBOAUTH IPAKTUYECKYIO 3akady B
yueOHY10, BBIJIEATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SIBJICHUI;
ONKCHIBATh HM3YyYECHHbIE CBOMCTBA Te€l W (DU3MYECKUE SBIICHUSA, HCIONb3Ys
(u3nuecKrue BENMYMHBI (TEMIIEpaTypa, BHYTPEHHSSI DSHEPrusl, KOJIUYECTBO
TEIUIOTHI, YJEelbHAas TEIUIOEMKOCTh BELIECTBA, YyJEJIbHAs TEIUIOTA IUIABIICHUS,
yleiabHas TemioTa MapooOpa3oBaHMs, yZeNibHAs TEIUIOTa CropaHMsl TOIUIMBA,
KO3(QUIIMEHT TMOJE3HOro JACHCTBUSA TEIJIOBOW MAIWHBI, OTHOCHUTEbHAs
BJIQKHOCTh BO3/lyXa, JJIEKTPUYECKHI 3apsl, CHJIa TOKa, JIIEKTPUYECKOE
HaIpsHKEHUE, CONTPOTUBIIEHNE TPOBOJHUKA, Y/IETbHOE COITPOTUBIICHUE BEILIECTBA,
paboTa W MOIIHOCTh 3JIEKTPUYECKOTO TOKA), IpPHU OINUCAHUM IPABHIBHO
TPAKTOBATh (PU3NYECKUII CMBIC HCIOJIb3YEMBIX BEJIMYHMH, OOO3HAUEHUs U
eAVMHUIBI (PU3HUECKUX BEIMYMH, HAXOAUTHh (DOPMYJIbI, CBA3BIBAIOUIUE JAHHYIO
(U3HUECKYI0 BEIUYHMHY C APYTHMMH BEIMYMHAMH, CTPOUTH TpadUKu U3YYEHHBIX
3aBHUCHUMOCTEHN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHUE SBJICHHS U MPOLECCHI, UCIIONb3Ys
OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUSI BEILIECTBA,
MPUHIUI CYNEPIO3ULIUU MOJeH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsiaa, 3akoH OMa Ji1s ydacTka 1end, 3aKkoH Jxoynsa—JIeHna, 3aKoH cCoOXpaHEHUs
SHEPTrHUH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlIMCHIBATh €T0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YUCJE U B KOHTEKCTE
CUTYaLHH MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISITD
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JTOTMYECKUX IIaroB
c omopoil Ha 1-2 W3YYEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUU, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiaTh pacu€THbIE 3a/ayu B 2—3 JEHCTBUSA, UCIOJIb3YS 3aKOHBI U (HOpPMYJIbI,
CBA3BIBAIOIIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/layu
3aMKUChIBaTh KPATKOE YCIIOBHUE, BBISBIISTH HEJOCTATOK JAHHBIX JJI PELIEHUS
3a]a4M, BBIOMpATh 3aKOHBI U (OpMynbl, HEOOXOAMMBIE Aisi €€ pelieHHs,
MIPOBOAMTD PACUYETHI U CPAaBHUBATH MOJIyYEHHOE 3HAYCHHE (PU3NIECKOI BETUUNHBI
C U3BECTHBIMU JJAHHBIMU;
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pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIINUThH MPU MOMOIIU (PUZNIECKUX
METO/IOB, HCIOJIb3ysl OINMCAaHUE MCCIENOBAaHUsA, BBIICIATh IPOBEPIEMOE
MPEANOJIOKEHNE, OLIEHUBATh IPABUIILHOCTH MOPSAKA POBEAEHUS UCCIIEIOBAHNUA,
JIeJ1aTh BBIBOJIBL;

IPOBOJNUTH OMBITHI 10 HAOMIOACHHIO (U3NYECKUX SIBICHUNH WIM (PU3NUECKUX
CBOMCTB Te€J (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTh JABJICHHUS BO3[yXa OT €ro
00b€Ma, TeMIlepaTypbl, CKOPOCTH IIpoIlecCa OCTBHIBAHMS M HArpeBaHUs MpHU
U3IY4YEHUH OT LBETa M3JIy4arouleil (Moriomaronieil) moBepXHOCTH, CKOPOCTh
UCHIapEHUsi BOJBI OT TEMIIEpPAaTypbl KUAKOCTH M IUIOMIAJU €€ IMOBEPXHOCTH,
AJIEKTPU3ALUS TET U B3aUMOJECUCTBUE IEKTPUUECKUX 3apsIi0B, B3aUMOAECHCTBHE
MOCTOSIHHBIX ~MAarHUTOB, BHU3yaJIM3alllisl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX
MarHMToOB, ACWCTBHS MAarHUTHOTO TMOJS Ha TPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa,  CBOMCTBA  DJIEKTPOJBUTATENsi  IMOCTOSHHOTO  TOKA):
(GopMynupOBaTh MpPOBEPSIEMBbIE MPEIION0XKEHUS, COOUPATh YCTAaHOBKY W3
MPEAJIOKEHHOTO 000pYy/I0BaHUsA, OMHUCHIBATH XOJ ONbITa M (POPMYIHPOBATH
BBIBO/IBI;

BBITIONHATh TPSAMBIE H3MEPEHHsI TEeMIIepaTypbl, OTHOCHUTEIHLHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C MCHOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH UCCIEIOBAHNE 3aBUCUMOCTH OJJTHOU (PU3UUECKOM BETMUUHBI OT APYTrOn
C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTb CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IJIOIIAAM MOMNEPEYHOr0 CEYEHHS U YIEIbHOIO
COTIPOTHUBJICHUS BEILIECTBA POBOJAHUKA, CUJIBI TOKA, UIYILIETO Yepe3 MPOBOIHUK,
OT HAaNpsHKEHUS Ha TMPOBOJHMUKE, MCCIEIOBAHUE IIOCIEIOBATEIbHOTO U
MapajyieIbHOTO COEAUHEHUN MPOBOJHUKOB): IUIAHMPOBATH HCCIEI0BAHUE,
coOupaTh YCTAaHOBKY U BBINOJHITH U3MEPEHUS, CIIEysl IPEAJI0KEHHOMY IIaHy,
(buKCHpOBaTH pe3yabTATHI MOTYYECHHOW 3aBUCUMOCTH B BU/IE TAOIUI] U TPaHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEOBAHUS;

NPOBOAUTH KOCBEHHbIE HW3MepeHus: (u3muecknx BenudyuH  (yAelbHas
TEMJI0EMKOCTh BEILECTBA, COMPOTHUBICHHE NPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOT0 TOKA): MIIAHUPOBATh U3MEPEHUs1, COOUPATh HIKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIeIysl TPEIJIOKEHHON HHCTPYKIMH, W BBIYUCIATH 3HAYCHUE
BEJIMYUMHBI,

coONI0IaTh TMpaBUiia TEXHUKUA O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHILMUIBI ACHCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOW HAa UX ONUCAaHUA (B TOM YHCIIE: CHCTEMA OTOIUIEHHS JOMOB,
TUTPOMETP, IapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKOU
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DHEPTUH, DIIEKTPOOCBETUTEIbHBIC TPUOOPHI, HArPEBATEIBHBIC IJICKTPOIPHUOOPHI
(mpumepsl), ANEKTPUUYECKUE MPEOXPAHUTEIIH, AJIEKTPOMArHUT,
ANEKTPOJABUTATENb TOCTOSHHOTO TOKAa), WCHOJIb3ysl 3HaHUA O CBOMCTBax
(bu3HUeCcKUX SIBJICHUN U HEOOXOUMBbIE PU3NYECKHIE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTEIbHBIE TPHUOOPHI IO
CX€MaM U CXEMaTUYHbIM pHUCYHKaM (KUJIKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JBHUraTelib BHYTPEHHErO CrOpPaHUsl, 3JIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMBbI DJIEKTPUUYECKHUX LENel C MOoCIeoBaTeIbHBIM U
napajjieibHbIM COEAMHEHUEM DIIEMEHTOB, pa3iuyas YCIOBHbIE 00O03HAYCHUS
AJIEMEHTOB AJIEKTPUUECKHUX LETIEH;

MPUBOAUTH TPHUMEPHI (HAXOAUTh HHMOPMALMIO O MNPUMEPAX) MPAKTUYECKOTO
HCTIONIb30BaHUs (PU3UYECKUX 3HAHUN B MOBCETHEBHOM JKU3HU JIJIsi 0OECIIEUEHUS
6e3omacHOCTH TIpU OOpalieHuu ¢ MpUOOpaMu U TEXHUYECKUMH YCTPONCTBAMU,
COXpaHEHUsI 370POBbSl U COOJIOJCHUS HOPM DKOJOTHYECKOTO IOBEJCHUS B
OKpYXaroUIen Cpee;

OCYILIECTBIIATh MOUCK MH(POpMaIu pu3ndeckoro cojepxxanusi B Iutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUU U MYTEM CPaBHEHUS JOMOJHUTEIbHBIX HCTOUYHUKOB
BBIICNIATh UH(POPMALIUIO, KOTOpask SABJISIETCS] TPOTUBOPEUUBOU UM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCTIOJB30BaTh TMPU BBIMOJHEHUM YUYE€OHBIX 3aJlaHUN  HAayYHO-TIOMYJISPHYIO
nuTeparypy GU3NYECKOro COJep KaHusl, CIPaBOYHBIC MaTEpHUalIbl, PECYPChI CETH
WNuTtepHer, BiazeTh mpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMs, 00001as
nH(pOpMAIUI0O U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COJEpKaHUs, B TOM
qyucie myOoJUYHO MPEACTABIATh PE3YJIbTaThl MPOSKTHOM WJIM UCCIIEA0BATEIbCKOM
JNEATENBHOCTH, MPHU 3TOM TPAMOTHO MCIIOJIb30BATh W3YyYECHHBIM ITOHSITUHHBINA
ammapart Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

IPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUM (PU3UUECKUX IMPOIECCOB
pacrpenensiTb O0sS3aHHOCTH B TPYINIE B COOTBETCTBUU C TMOCTaBJICHHBIMU
3a/Jla4aMu, CJICIUTh 3a BBIMIOJIHEHUEM IIJIaHA ACHCTBUM U KOPPEKTHUPOBATh €TO,
aZIcKBaTHO OIICGHWBATh COOCTBEHHBIM BKJIAJ, B JCATEIBHOCTh TPYIIIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, TMPOSBISIS TOTOBHOCTH
paspemniatb KOHMIUKTHI.

K koniy oOyuenuss B 9 kJiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

WCIIOJIB30BaTh MOHATHA: CHCTEMaA OTCUETA, MAaT€pUaIIbHAsI TOYKA, TPACKTOpHS,
OTHOCUTENIBHOCTh ~ MEXaHWYEeCKOro  ABWKEHHsA, nedopmauus  (ympyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh H
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MEePErpy3Ku, UEHTP TAKECTH, aDCOIFOTHO TBEPAOE TEIIO, LEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHWYECKHE KOJeOaHusi U BOJHBI, 3BYK, MHPPa3ByK H
YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATBbHO30PKOCTh, CIEKTPHI UCITYCKAHMS U MOTJIONICHHUS, anb(a,
0eTa- 1 raMMa-u3Iy4eHUs, U30TOIbI, SIEPHAS DHEPreTHKA;

paznuyaTh ABJIECHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE BUKEHUE, CBOOOJIHOE MaJCHHE
TEJ, PABHOMEPHOE JBUKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEN, PEAKTUBHOE
JBIKEHUE, KojeOaTenbHOe JABMKEHHE (3aTyXalllUue U  BBIHYXICHHbBIC
KoJIe0aHus ), pE30HAHC, BOJIHOBOE JBMKEHHE, OTPAXKEHUE 3BYKa, IPSMOJIMHEHHOE
pacupocTpaHeHUe, OTpPaKEHHE M MPEIOMJICHUE CBETa, IOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3Jio)KeHUe OeIoro cBeTa B CHEKTP U  CIOXEHUE
CIIEKTPAJIbHBIX IIBETOB, JHUCIEPCHUSl CBETA, €CTECTBEHHAS PaJUOaKTHBHOCTD,
BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa M3IYyYECHUs) MO ONUCAHHUIO HX
XapaKTEpPHbIX CBONCTB MW HAa OCHOBE OINBITOB, JIEMOHCTPHUPYIOLIUX JAHHOE
(u3HuecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (U3MUECKUX SIBIEHUN B OKPYXKAIOIEM
mupe (B TOM 4wuclie (pU3WYecKue SIBJICHUS B MPUPOJIC: NMPUIUBBI U OTJIUBBI,
nekeHue T1uiaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBWKEHHE KHBBIX
OpraHU3MOB, BOCIIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMH, X0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B TPUPOAE, OMOJIOTUYECKOE
JIEUCTBUE BUIUMOTO, YJIbTPA(pUOIETOBOTO M PEHTIEHOBCKOTO U3ITyUYCHHUI,
€CTECTBEHHBIN pPaJMOAaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaTUOAKTUBHOE
U3JIyYeHUE MNPUPOJHBIX MHUHEPAJIOB, JEWCTBUE PAJUOAKTHUBHBIX W3IYyYEHUW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUThH MPAKTUUYECKYIO 3a]a4y B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHUII;
OMHCHIBATh HM3YyYCHHBIE CBOWCTBA TeN W (DU3UYECKUE SIBIICHUSA, HCIONB3YS
¢usnuecknue BeNMUYWHBI (CpPEeIHSsI W MTHOBEHHas CKOPOCTh Teja TMpHu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IEPEMEIICHHE, ITYyTh, YTII0OBasi CKOPOCTbh,
CuJia TPEHHMsl, CUJjia YIPYroCTH, CHJIA TSHDKECTH, YCKOpEHHE CBOOOAHOrO MaJieHus,
BEC TeJa, UMITYJIbC TeJla, UMIYJbC CHJIbI, MEXaHHUYecKasi paboTa U MOIIHOCTb,
MOTEHUHUAJIbHASL JHEPTUsl Tejla, IMOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIH,
MOTEHUHAJIbHASL PHEPTUs CXKATOM MPYXKUHBI, KHHETUYECKAas IHEPTHsi, IMOJIHas
MeXaHU4ecKasi JHEpTrusi, IEPUO] U YACTOTa KOJeOaH, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa U BbICOTA TOHA, CKOPOCTh CBETAa, MOKa3aTeb MPEIOMIICHUS CpPEeJlbl), MpU
OTHMCAHWH MPABUIHLHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOJIb3yEeMbIX BEJIIMYHH,
0o003HAaueHUs W EOUHUIEI (U3UYECKUX BEIWYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMHU BETMIUHAMHE, CTPOUTH
rpauKy M3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHHS U MPOLECCHI, UCIIONb3YS
3aKOH COXPAaHEHHSI DSHEPrHHM, 3aKOH BCEMUPHOIO TATOTEHWS, I[PUHLHII
CYNEpIO3ULIMA CHJI, IPUHLIMI OTHOcUTEeNbHOCTH ["anmies, 3akonsl HproTOHA,
3aKOH COXPAHEHUS UMITYJIbCa, 3aKOHbBI OTPAXKEHUS U IPEJIOMIICHUS CBETA, 3aKOHBI
COXPAHEHUS 3apsI0BOTO U MacCOBOI'O YMCEN IPU SACPHBIX pPEaKLHUsAX, IPU ITOM
JaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3alHCHIBATh €M0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3NYECKHUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbIABIAT HPUUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOH
Ha 2—3 U3Yy4YEHHBIX CBOWMCTBA ()U3MUECKUX SIBICHUU, (PU3MUECKHX 3aKOHOB HJIU
3aKOHOMEPHOCTEN;

pemate pacuéTHble 3a7aud (ONUparoIIMecs Ha CHUCTeMy M3 2—3 ypaBHEHHH),
UCIIOJIb3Ysl 3aKOHbI M (OPMYJIbl, CBA3BIBAIOIIME (PU3UYECKUE BEIMYMHBL: Ha
OCHOBE aHalM3a YCIOBHS 3aJladyd 3alKChiBaThb KPATKOE YCJIOBHE, BBISBISATH
HEJIOCTAIONINE WM W30BITOYHBIE [aHHbIE, BBIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEO0OXOAMMBIE JIJISl PEIICHMS], TIPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD
HOJy4YEHHOTO 3HaueHusl (PU3NUYECKOI BEIMUNHBI;

pacrno3HaBaTh MpoOJIEMbI, KOTOPhIE MOKHO PEIINThH MPHU MOMOIIU (PUZNIECKUX
METO/IOB, HCIOJIb3ysl ONUCAaHUE MCCIENOBAaHUs, BBIACIATh MPOBEPIEMOE
MPEANOJI0KEHNE, OLIEHUBATh NPABUIILHOCTH MOPSAKA MPOBEAEHUS UCCIEIOBAHNUSA,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;
IPOBOJUTH OMBITHI MO HAOTIOAEHUIO (PU3UYECKUX SBJICHUM WU (DU3UIECKUX
CBOMCTB TeJ (M3y4E€HHE BTOPOro 3aKkoHa HpIOTOHA, 3aK0OHA COXpaHEHUs SHEPTHH,
3aBUCUMOCTh MEpuo/a KoieOaHUd MpPYyKMHHOTO MasTHHKAa OT MacChl rpys3a U
KECTKOCTU TPYXKUHBI M HE3aBUCUMOCTh OT AMIUIUTYAbl MajbIX KOJeOaHU,
NPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, Pa3jioKEeHUEe Oeoro cBeTa B CHEKTD,
W3Yy4YE€HHE CBOMCTB M300pa)kKeHMsI B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHHUs
npeaMeTa B COOMparolie JuH3e, HAOMIOJACHHE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB M3JyUYEHHUs): CAMOCTOSTEIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0O0OpyIOBaHMS, OMHUCHLIBATH XOJ OMNbITA M €ro  pe3yJbTarThl,
(opMyIUpPOBATH BHIBOIBI;

MPOBOAMUTH IPU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHU, OIIpeiesis CpeaHee
3HaUYECHHUE U3MEPSEMOI BEJIMYUHBI ((POKYCHOE pacCTOSIHUE COOMPAIOIIECH JTUH3BI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUSs (M3MEPUTENHLHOTO TPUOOPa);
OPOBOAWTH  HCCJENOBAaHHE  3aBUCUMOCTEH  (U3MUYECKUX  BEJIUYUH  C
HCIIOJIb30BaHUEM MPSAMBIX H3MEPEHM (3aBUCMMOCTb NMYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HauaJbHOW CKOpPOCTH, Mepuoja KoyieOaHHit
MaTEMaTHYECKOT0 MasTHUKA OT JJWMHbl HUTH, 3aBUCHUMOCTH YyIJla OTPa)KE€HUs
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CBETa OT yIJia MaJeHUs M yria IMpeJoOMIIEHUs OT yria MajeHHs): TUIaHUPOBATh
HCCIIETIOBAaHKE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTAThI
MOJIyY€HHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJE TaOJHI[ U TpadUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJIUTh KOCBEHHbIE U3MEPEHMsI (PU3NYECKUX BEIMUYUH (CPEIHSsl CKOPOCTh U
YCKOpPEHHE Tejla NPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJHOIO
nafeHus, SKECTKOCTh MOPYXKHUHBI, KOAXPOUIMEHT TPEHHUS  CKOJBKCHHUS,
MexaHuyeckass paboTa M MOLIHOCTb, YacToTa M Mepuoj KojeOaHui
MaTEMaTUYECKOTO M MPYKUHHOTO MAasiTHUKOB, ONTHYECKas CHia coOuparoiien
JUH3bI, PAaJUOAKTHBHBIA  (OH): IJAHUPOBATh  HU3MEpPEHUs, CcoOUpaTh
DKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY W  BBINIOJNHATH  HM3MEPEHUA,  CIEAys
MPEJIOKEHHOW HHCTPYKITNH, BEIUMCIISITh 3HAYCHNE BETUYUHBI U aHAJTU3UPOBATh
HOJTyYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUN;
coOiroaTh MpaBuiIa TEXHUKU O€30MacHOCTH Hpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh  OCHOBHBIE  TPHU3HAKW  M3YYCHHBIX  (U3MUECKUX  MOJEJICH:
MaTrepuaibHas TOUKa, a0COIIOTHO TBEPAOE TENIO, TOUEUHBI HCTOYHUK CBETA, JIyY,
TOHKas JINH34, IUIaHETapHasi MOJEJIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO S1/1pa;
XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS M3YyYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OmucaHus (B TOM YHCIE: CHOUAOMETP, JATUYHUKH
MOJIOKEHHUS, PACCTOSHUSI W YCKOPEHUs, paKeTa, 9XOJOT, OYKH, IEPHCKOI,
¢oroanmnapaT, ONTUYECKUE CBETOBOJABI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (UBMYECKUX SBICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX TPOIECCOB MPH
pelIeHNH y4eOHO-IPAKTUUECKUX 3a]ad, ONTHUYECKHUE CXEMbI JJIi MOCTPOCHUS
M300paKeHHI B TJIOCKOM 3€pKaJie U coOuparomiet JMH3e;

OPUBOAUTH MpUMEpHl (HAXOAUTh HMH(OpPMALUIO O MpUMEpPax) MPAKTUYECKOTO
UCTIONb30BaHUsl GU3NYECKUX 3HAHWMA B MMOBCEAHEBHOW KU3HU JJIsi 00ECTICUCHUS
0e3omacHOCTH TIpH OoOpalieHuu ¢ NpUOOpaMHu U TEXHUYECKUMH YCTPONCTBAMU,
COXPAaHEHHUS 3J0pPOBbS M COONIOJCHHS HOPM DKOJOTHYECKOro TOBEICHUS B
OKPYXarUIEn Cpee;

OCYIIECTBIISATh TIoucKk wHQopMmarmu (u3udeckoro coaepkanus B HHTepHeTe,
CaMOCTOSITENIEHO (POPMYTUPYS TOMCKOBBIH 3aMpOC, HAXOAUTD MTyTH OTPEICICHUS
JOCTOBEPHOCTH MOJYyYEeHHOW MH(POpPMAIMM HAa OCHOBE MMEIOUIMXCSA 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;

UCIIONIb30BAaTh TPU BBINOJHEHUH YYE€OHBIX 3aJaHUi HayYHO-TIOMYJISAPHYIO
IUTEpaTypy PU3HUECKOTO COAEPIKAHUS, CIIPABOYHBIE MATEPUAIIbl, PECYPChI CETH
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WuTepHer, Bnaaerh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEPKAHUS, ITyOIUUHO
IPEACTABIATh PE3YNbTAThl IIPOCKTHOM MIIM HCCIEN0BATEIBCKON JEATEIBHOCTH,
IIPU  ITOM TPaMOTHO MCIIOJIB30BATh W3YYEHHBIM NOHATUMHBIA armapar
M3y4aeMoro paszena (U3MKH U COMPOBOXKJIATh BBICTYIUICHHE IMPE3EHTAIHEH C
y4€TOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbnbie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MSHIE - Hayka 0 Hipupole https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HISHHACCIHE BETHAIHAL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoekHe BewecTsa https://m.edsoo0.ru/7f416194
59 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII p 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBUE TeJl
3.1 MexaHndyeckoe JBHKEHNE 3 bubmorexa LOK
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bubmuoreka [JOK

3.2 Mrepuits, Macca, MIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt cin 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [aBnenue. Ilepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 1 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
>1 Pabora 1 MomoCTS 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpoctsie mexati3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexattireckas SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
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8 KVIACC

32

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne o/ P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [IOK
11 (TpocHHe H CBOHCTBA BellleCTBa ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternossre mpoecct 21 1 ° https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKkTpuyecKue 3apsiibl. 3apsyKEHHBIE Tella bubmmoreka [JOK
2.1 - 7 1
Y UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bubmmoteka IIOK
23 Marmntisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 IICKTPOMArHHTHAA HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KVIACC

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

33

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne o/ P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnunoreka LIOK
' OITUCAHUS https://m.edso00.ru/7f41a4a6
bubnuoreka [IOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmmoteka IIOK
2.1 M 7 3
CXAHHHCCKHE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CRAMITCCKAC BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bu6muoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
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4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJICHUA
bubnuoreka [IOK
51 Hcnyckanue u moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubnuoreka [IOK
52 CTpoeHHE ATOMHOTO AApa 6 L https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
: A 7 1 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTEe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHMS 9 5 bubmuoteka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

 @uszuka, 7 xmacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«M3naTenbeTBO «OK3aMEH»

» dusuka, 8 kimacc/ [leppimkun A.B., OOIIECTBO C OrpaHUYEHHONM OTBETCTBEHHOCTHIO «/[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

 Omuka, 9 wimacc/ Ilepprukun A.B., T'yrauk E.M., OOmectBo ¢ orpaHu4eHHOR
0TBEeTCTBEHHOCTHIO «JIPODAY; AkumonepHoe obmectBo «M3narenbctBo «lIpocBemenne

METOAUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

7 KIIACC

1. PaGouas mporpamma.

2. Ileppimkun A.B. ®usuka. 7 kiacc. YueOHUK UIsi 0OIIE00pa30BaTENbHBIX YUPEHKACHUM .
M.:Ipoda. 2014

3. Jlykammk B.M. COopHHK BOIIPOCOB u 3a1a4 no ¢pusuke. 7-9 k. — M.: IIpocemenne, 2010. —
192c.

4. Mapon A.E. ®usuka. 7 xiacc: ydaeOHO-MeToamueckoe mocobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

5. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U KOHTPOJIbHBIE PAOOTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

6. «KouTtponbHO-u3MepuTensubie Matepuanbl. Pusuka. 7 knacc/Coct. H.M. 3Bopun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

8 KJIACC

1. PaGouas nporpamma.

2. Jlykammk B.M. CoopHuk BonpocoB U 3a1a4 no ¢usuke. 7-9 xi. — M.: IIpocemenue, 2010. —
192c.

3. .A.B. Ileppikun @uznka-8ki 2017 M. [Ipoda

4. A.E. Mapon, E.A. Mapon CamocTosiTenbHble U KOHTpOJIbHBIE paboThI-8 kinacc 2017 M. [Ipoda
5. «KoHTponbHO-U3MepHuTenabHble Martepuanbl. Pusuka. 8 kmacc/Coct. H.M. 3opun. — 2-e
u3 ., nepepad. — M.:.BAKO, 2013.

6. Kupuk JI.A. ®usuka — 8. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJbHBIE pabOTHI. —5-€
n3manne,- M.MJIEKCA, 2013.

9 KJIACC

1. PaGouas nporpamma.

2. ®usuka 9 kiacc. YueOHuk no ¢usuke 9 xnacc. [leppimkun. ®@usuka. 9 k. : yueOHuK / A.
B. Ilepoimikun, E. M. I'ythuk. — M. : [Ipoda, 2014

3. Jlykamuk B.M. COopHHK BOIIPOCOB | 3aja4 1o ¢pusuke. 7-9 xi. — M.: IIpoceemenne, 2010. —
192c.
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4, Kupuk JI.A. ®uzuka — 9. Pa3HOYpOBHEBBIC CaMOCTOSTEIbHBIC U KOHTPOJIbHBIE PabOThI. —5-¢
n3manne,- M.MJIEKCA, 2013.

5. «KontponsHO-3MepuTenbHbie MaTepuanbl. dusuka. 9 kmacc/Coct. H.U. 3opun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 9 kmacc: ygeOHO-MeToauueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
7 KIIACC

1. Bubarnoreka — Bcé mo mpeamery «dusukay. — Pexxum goctyma: http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Enunast kosutexius 1udpoBbix 00pa3oBaTelIbHBIX pecypcoB. — Pesxkum poctyma: http://school-
collection.edu.ru

4. HTepecHble MaTepHaibl K ypokaMm (PU3MKHU 10 TeMaM; TECThI [0 TEMaM; HarJISHbIC TOCOOUS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBartebHbIe pecypebl. — Pexum nocryna: http://www.openclass.ru

6. DneKTpoHHBIE YueOHUKH 110 (husuke. — Pexxum nocryna: http://www.fizika.ru

7. Poccuiickas snekrponHas mkosahttps://resh.edu.ru/

8 KJIACC
1. bubnuoreka — Bc€ mo npenamety «dusukay. — Pexxum nocryna: http://www.proshkolu.ru
2. BuneoomnsITsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xomtekiust udpoBbIX 00pa3oBaTenbHBIX pecypcoB. — Pexxum goctyma: http://school-
collection.edu.ru

4. VInTepecHble MaTepHasIbl K ypOKaM (PU3HKH IO TEMaM; TECTHI 10 TeMaM; HaTJISAHbIC TIOCOOHS K
ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBareabHbIC pecypcehl. — Pexum qoctyma: http://www.openclass.ru

6. DieKTpoHHBIE yueOHUKH 10 pusuke. — Pexxum mpocrtyna: http://www.fizika.ru

7. Poccuiickast anexTponHas mkona https://resh.edu.ru/

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. lHTepecHble MaTepralibl K ypokaMm (PU3UKH 10 TeMaM; TECThI [0 TeMaM; HarJIsIIHbIC TOCOOUS K
ypokam. — Pexxwum goctyma: http://class-fizika.narod.ru

3. lludpossie oOpa3oBatebHbIe pecypehl. — Pexum qoctyna: http://www.openclass.ru

4. DnexTpoHHBIe Y4eOHUKH 10 pusuke. — Pexxum pocrymna: http://www.fizika.ru

5. Enunast konekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

6. UuTepuer ypok. http://interneturok.ru/ru/school/physics/

7. ®duswuka.ru. http://www.fizika.ru/

8. Poccuiickas snekTponHas mkona hitps://resh.edu.ru/
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