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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHUU K pe3ysIibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTelbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM denepanbHOi padouel MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «DOuzukay.

Copmepxanue mporpamMmbl M0 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloIIMXCS M OpraHMU3alfi0 H3yueHUs
GU3UKM Ha JESITeIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKkKe
MEXIMPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX Y4Y€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpesieieHue yueOHOro Matepuana
no rojam oOyueHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MMOCJIe0BATEIbHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbIO OKa3aHUSd METOJUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU padouell mporpaMMBl 10 y4eOHOMY MpEeIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIKM JIJIs1 €CTECTBEHHOHAYUHBIX Y4eOHBIX
NPEeIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouoyiorued, acTtpoHOMUEeW U (U3NUECKOU
reorpaduel, BHOCHUT BKJIaJ B E€CTECTBEHHOHAyYHYI0 KapTUHY  MHUDA,
npenocTaBisgeT HauOoyiee SICHble OOpa3lbl NPUMEHEHUs HAyYyHOTOo MeToja
MO3HAHUs, TO €CTh CIIOC00a MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 riaaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHHsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00yUarouxcs.

N3yuenne @usuku Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJAJCHUE
CIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOUUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIeI0BAHNUS;

e HHTEPIPETHPOBATh  JaHHbBIE U  HCHOJB30BATh  HAy4YHbIE
J0Ka3aTeabCTBA JUIsl IOJTYyYEHUS BBIBOJOB.

Henmn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO OOIIEro 0Opa30oBaHMUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «Duszmka» B
oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoii @exepauuu, peaqnu3yrOMIHUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBL, YTBEPKAEHHOW pelIeHUuEM



Kosnerun MunuctepcTBa npocaetienus Poccuiickoit ®eneparyu (IpoTOKoJ OT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

NpuOOpEeTeHNE WHTEpeca W CTPEMJICHHS OOYYaloImUXCs K HAyIHOMY
W3YYCHHIO TNPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMUPOBAHUE
MCCIIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHMPOBO33PSHHsSI KaK pe3yibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poeCCHOHANILHOMN JCATEIBHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYCHHIO B 3TOM HalpaBIICHUH.

JIOCTH)KeHHE 3TUX IIeJied MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOIO
oO1mrero o0pazoBanusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

MpUOOpPETEeHNE YMEHUW OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SBICHUS C
MCITOJIb30BAHUEM TOJTYYEHHBIX 3HAHUM;

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX PACy€THBIX 3a7ad C
UCTIONB30BaHUEM (PH3UYECKHX MOJENeN, TBOPUYECKHMX H MPAKTHKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBICHUS U BBHIOIHSITH OIBITHI,
nabopaTtopHble  pabOThl M AKCHEPUMEHTAJIbHBIE KCCIIEIOBaHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ MH(pOpMaIuen (HU3NIECKOro COIEpIKaHMUS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIIEHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O cepaMu mpodecCUuOHaTbHON ACATEILHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (PU3MUYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus oTBoaAUTCs 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).



[Ipennaraemseiii B mporpamMMe 1o ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JIeIaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroImxcs, CIHUCKA AKCIICPUMEHTATBHBIX 3a/JIaHHM, MpeIaraéMblXx B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®uszuka — Hayka O mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mmepenue ¢usnyeckux BennuuH. Pusnueckue
npuoopsl. [lorpemHocts u3mepenunii. MexayHapoaHasi CUCTEMA €MHMUII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKH H3Y4YalOT MPUPOIY.
EcrtecTBeHHOHayuYHBII METOJl MO3HAHMSA: HAOJIOJIEHUE, IOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SBICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBbIC

SABJICHUS.
2. ®usnueckue MpuOOPHI U MPOLEaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM H
1 (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpeneneHue 1eHb AEIEHUS LIKAIbl U3MEPUTENBHOTO IpUdopa.
2. H3mepeHue pacCTOSAHUMN.
3. H3mepenue 06bEMa KUAKOCTU U TBEPIOTO TETA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEJI.
5. M3mepenue teMieparypsl IpU IOMOIUM KUAKOCTHOIO TEPMOMETpPA U
JaTYMKA TEMIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OoJible, 4eM OOoJblle BhICOTA
IIyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHH BelleCcTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBymkenue dactun BemecTBa. CBA3b CKOPOCTH JIBWJKEHHSI YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(kpuctayinyeckux) Ten. B3auMocBsI3p MeXxay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHHUSL.



2. Habmronenue muddysun.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSHKEHUEM  WIH
OTTaJKUBAaHUEM YACTHII BEILIECTBA.

Jlabopamopnule padbomot u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psAloB (C  HMCHOJIb30BAHUEM

dboTorpaduwuii).
2. OnbIThI 110 HAOJIOICHUIO TETIOBOTO PACIIUPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBMXKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHue WHepHUU. 3aKOH WMHEpUMUHM. B3anmoneilcTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBSI3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE
00BbEMa BEIECTBA.
Cunia Kak XapakTepucTuka B3aumopeincTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIICHUE TIATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX Iu1aHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX 10 OJHOM IpsiMou. PaBHonencTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOS. TPEeHUE B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHM4ecKOoro JIBUKEHUS TeJa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGmronenue siBleHUs MHEPIUU.
4. HabmronieHre n3MeHEHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEIl.
6. Cno)xeHue cuJjl, HallpaBJIECHHBIX IO OJJHOM IIPSMOM.
Jlabopamophule padbomot u onvimel.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapuKa B SKUIKOCTH,
MOJIEJIU AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpezeneHne CpeIHEH CKOPOCTH CKOJBXKEHHS Opycka WM IapuKa 0
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHHs (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOW CHUIIBL.

5. ONbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. JlaBineHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl YMEHBIIECHUS U yBEIWYEHU JaBiieHus. [laBienue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o0bEéma, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJaMHU, XUIAKOCTIMH W Ta3zamu. 3akoH Ilackans. ITneBmatuueckue
MalllMHbl. 3aBUCHUMOCTb JABJICHUS JKUJKOCTH OT TIyOuHBI. ['mapocratnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBnudeckue MeXaHu3MBbl.

AtMmocdepa 3emuin u armocepHoe namieHue. [IpuuuHBI CyliecTBOBaHMS
Bo3aAymHON oOonouku 3emuu. OmnbiT Toppuuemnu. M3mepenue atrmocdepHOTo
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl YDPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(hEpPHOTO TABJICHHUS.

JlericTBHE )KUIAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankusaromias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormnnaBanue.

Hemoncmpayuu.
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3aBUCUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmraroiuecst CoOCy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIIKUBAIONIEH CHJIBI OT 00BEMa MOTPYXKEHHOW YaCTH
TeJa ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANKUBAIONIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue IaBaHus TEJ: IUIABAHWE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopnuie padbomot u onvimut.

1.

HccnenoBanue 3aBUCUMOCTH BECa TeNla B BOAE OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIECH CWIBL, JACUCTBYIHOLIEHM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIBI, IEVCTBYIOIIEH HA TEJIO
B XKHUJKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH BBITAJKHUBAKOUIEH  CHIIBIL,
JEUCTBYIOIIE Ha TENO B JKUJIKOCTH, OT O0BEMa TMOrPY>KEHHOU B
KUJKOCTb YaCTH TeJIa U OT IVIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHne apeoMerpa WIM KOHCTPYHMPOBAaHHE JIOJKH H
OIpeJeNIeHNE €€ IPy30I0AbEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl ppluara. [lpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHMAIbHAs DHEPIHUS.
IIpeBpaienre 0AHOTO BUIA MEXAaHUYECKOW DHEPTUM B APYTroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamophule padbomot u onvimol.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycioBUI paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. W3ydeHue 3aK0HA COXpPAHEHUSI MEXAHUUYECKOW SHEPTHH.
8 KITIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIlECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHu€ U KaOWUISIPHBIE ABJIEHUS. TennoBoe paclinpeHue U CKaTue.

Temneparypa. Cs3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHUS
gactull. Buytpennsas osHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPTHUU:
Terionepeaaya 17| COBEpLIEHUE paboThI. Bunsl TeIUIonepeaaum:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TYUYCHHE.

KonuuectBo TemnoTel. YaenpHas TEIIOEMKOCTh BelecTBa. TernooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHHE KPUCTAUIMYECKUX BELIECTB. YJE€lbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHpaeHcauus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHA OT aTMoc(hepHOro
TABIICHUSI.

BnaxxHocth Bo3ayxa.

DHeprus TOIIMBA. Y IeTIbHAs TEIUIOTa CTOPAHMUSL.

[TpuHuuner padotel TemnoBbix asurarened KIIJ[ temnmoBoro nBurarens.
TemnoBble IBUTATENN U 3AIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHSL.
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10.
11.
12.
13.

Habmonenne nuddy3un.

HabOmronenue siBieHnit cMauMBaHKS U KaMWUIAPHBIX SBJICHUM.
HaOnronenue TenioBoro paciumpeHus Ted.

N3meHenne naBneHus ra3a Mpu U3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue IpHu COBEPIIEHUH PadOTHI.

HarpeBanue npu coBepiieHu: pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HabGmaronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUU.
Mopenn TeIIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomovt u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnpITEl 10 HAOJIOACHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KHUAKOCTESH M
TBEPABIX TEII.

OrnpeneneHue JaBjeHUs BO3IyXa B OasIoHe HITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTh [ABJIEHUS BO3JyXa OT €ro
00béMa M HarpeBaHUS WA OXJIKICHHS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIePATYPHI.

HaOnronenne wu3MeHEHUs] BHYTPEHHEH DSHEPrud Tejla B pe3ysbTaTe
TeIIonepeavYr M paboThl BHSITHUX CHJI.

UccnenoBanne sBIeHUs] TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJWYECTBA  TEIUIOTHL, IOJYYEHHOIO  BOJOW  IpH
TEIJI000MEHE C HAarpeThIM METANIMYSCKUM ITUIIMHIPOM.

Ornpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABISHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzaums Ten. [[Ba pona 3neKTpUYecKuX 3apsaaoB. B3zaumopaercTtBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CUJIBI  B3aUMOJIEHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro mnoss. [IpuHumn
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUABNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
VCTOYHMKM TMOCTOSTHHOTO TOKa. JIeMCTBHS SIJIEKTPUUECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckags uenb. Cumiia  TOKa.  DJNEKTPUYECKOE  HAIPSDHKEHHE.
ConpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma
Uit ydactka uenu. [locimemoBarenbHOE M MAPAIIIEBHOE  COSAMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKre Lenu U MOTPeOUTENH IIEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMmoaeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOE 10J1€ 3€MJIA U €r0 3HAYEHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarautHoe IOJE€  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIEKTPOMArHMTOB B TEXHUKE. /[eliCTBME MarHUTHOTO IOJI1 HA IPOBOJIHUK C TOKOM.
DNEeKTPOJBUIaTENlb IMOCTOSSHHOIO TOKa. VCronb30BaHWE 3JIEKTPOJBHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanes. SBnenne snekTpoMarHuTHOW MHAYKUUU. [IpaBuno Jlenna.
DNeKTpOoreHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa pozia 3JIEKTPUYECKUX 3apsiI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEeKTpOCTaTUYECKast HHAYKIHSA.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.

[IpoBOHUKH Y TUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

HcTouHNKHM TTOCTOSTHHOTO TOKA.
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JIENCTBUSA DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKHI TOK B KUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 251eKTprUIeCKOTr0 HaNpsKEHUS BOJIBTMETPOM.
. PeocTtar 1 MmarazuH COnpOTUBIICHUHN.
. B3anmoeiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JIeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE€ MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH ITIOCTOSHHOTO TOKA.

UccnenoBanue siBI€HUS 3JIEKTPOMArHUTHOM UHAYKIHH.

OmneiTel @apanes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUUA €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOAEHUIO JJICKTPU3AIMH Tell HHIYKIUEH W Tpu
COIPUKOCHOBEHUHU.

UccnenoBanune AEUCTBUS DIEKTPUUYECKOTO TMOJS HA TMPOBOJAHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSITHHOTO TOKA.
W3mepenne u peryiupoBaHUe CUJIbl TOKA.

N3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOIINE 3aBHCHUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS] TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUYHOTO
CEUCHUs U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHS HAMNPSHKEHUH TpPH TOCIEI0BATEIHHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPU MapaieIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYIIETO 4epe3 JaMIOuKy, OT
HaIIpsKEHMS HA HEW.

Onpenenenue KIIJ[ nHarpeBartens.

WccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHWTHOTO TIOJISI  TOCTOSIHHBIX ~MAarHWTOB IPH  HX
00BEIMHEHUH U PA3ACIICHUH.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. M3yueHue nercTBrsl MArHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOIBUATATEIS.

20. 3mepenune KIIJ] anexkTpoaBuraTeIbHOM YCTaHOBKHU.

21. OnBITBI IO HCCJIEAOBAHUIO SIBJICHUS DAJICKTPOMATHUTHOM WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPAaBICHUS HWHIYKIIMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBWXKeHME. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NpPSAMOJIMHEHHOE
nBr>keHue. HepaBHoOMepHOE NpsIMOJIMHENHOE NBUKEeHUE. CpeqHsasi U MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHeiiHoe nBukeHue. (CBoOOgHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. Ilepumon u yvacrtora oOpauieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

ITepseiit 3akoH HeroToHa. Broponi 3akoH Herorona. Tpernii 3akoH HerotoHa.
[IpyHLIMT Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHud. J[Bmxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue martepuanbHONl TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeJIa C 3aKPEIIIIEHHON OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3meHnenne mmmyibea. UMmysibe CHiibl. 3aKOH COXPaHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruu U padoThl. [loTeHInanpHas YHEPTUs Tela, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPTUs cxaToM NmpykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHsS] MEXAHUYECKOMU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogenne MexaHU4YeCKOro JBUKEHUS Tela OTHOCUTENIBbHO Pa3HBIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHuEe TyTed W TPAEKTOpUW ABUMIKEHHS OJHOTO M TOrO K€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmtoienue nBH>XKEHUs Tela Mo OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PAaBHOMEPHOM M  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETAa (PU3NKHU.

3aBUCUMOCTbh YCKOPEHUS Tejla OT MAacChl Tejla U JEHCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUM TEJL.

N3meHenue Beca Tea Mpyu yCKOPEHHOM JIBHKEHUU.

IIepenaua ummyJsibca py B3aMMOAEHUCTBUHU TEIL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOJACHCTBUU TEJL.

CoxpaHeHne UMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Habmtoienue peakTUBHOTO JBU)KCHHUSL.

CoxpaHeHrne MEXaHUYECKON IHEPTUU MTPU CBOOOTHOM I1aJIEHUH.
CoxpaHeHrne MEXaHUYECKOW dHEPTUU NIPU JIBMKECHUU TeJla MO ACHCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

KoHnctpynpoBanue TpakTa Jjisi pa3roHa U JAJIbHEWUIIEro PaBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKCHUS
[IapuKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

Onpenenenue yCKOpeHHs Tejla MpU PABHOYCKOPEHHOM JIBIXKEHHH TI0
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOH CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KaK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduiieHTa TPEHUsT CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Ompeeniene  pabOTHl CUJIBI  YNIPYTOCTH TPU  TOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YHEPTUU.

Paznen 9. Mexannueckue Ko0Jie0aHUS U BOJIHBI.

KonebarensHoe neukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTH4ecKuil U NpyKUHHBIA MasATHUKU. [IpeBpanieHue
SHEPIUM IPH KOJIeOATEIHHOM JABHUKEHUH.

3aryxaromue — KoieOaHus.  BpiHyxaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoyiHBI. (CBoiicTBa MeXaHWMYecKuxX BoJH. IIpomonpHble W
NOoNepeyHble BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune koiieOaHuii Tea IOA AEUCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nronenune BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpaneHue npo10iabHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUI pe30HAHC.
Jlabopamopnuie pabomovt u onvimet.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpezeneHne 4acTOTHI U TIEpHOJIa KoeOaHU MPYKMHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHoJia KoiaeOaHil MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIEpUOa KOJieOaHUM MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHMI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIHE  3aBHCHUMOCTh NEpHOJA  KoJeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChl I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaIeHUS.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHuTHhIX BOJH. Illkana »nexkTpoMarHWTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  Momenb  cBeta.  Mcrounmkum — cBeta.  lIpamonuHenHoe
pacrtpocTtpaneHue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [limockoe
3€pKaJIO. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBeta. [lonHoe BHYTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mnyueir B nuH3e. Onrtuueckas cucrtema ¢oToanmnapara,
MHUKpOCKONa M Teneckona. ['1a3 kak onTuyeckass cucteMa. biau3opykocTh u
NaTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HptoTona. ClioxxeHue
CIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnrtuyecKkuii CBETOBO/I.

Xon tyuel B coOuparoleit JInH3e.

XO0J Iy4er B pacCEeUBAIOIIEH JIMH3E.

[Tomyyenune n300paXkeHN ¢ TOMOIIBIO JINH3.

[Ipunun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopenb riasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jyda OT yria
naJIeHuUs.

2. M3ydeHue xapakTepUCTHK M300paXKEHUS MPEeIMETa B IJIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHUMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.
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4. TlomydeHue N300paKEHHM C TIOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO PAaCCTOSHMS M ONTUYECKON CHIIBI COOMparoIe
JIUH3BI.

6. OmbITHI O Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

7. ONBITBI MO BOCTIPUSTHIO LIBETAa NMPEAMETOB NPHU UX HAOIIOACHUM 4Yepe3
I[BETOBBIE (PUIIBTPHI.

Paszpnes 12. KBanToBbBIC SIBJICHHS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da, OeTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHnas wmozaens aromHoro sapa. HMszorombsl.  PaamoakTuBHBIE
npespamtenus. [lepuon nomypacnana aTOMHBIX s1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIYYECHHU HA IKUBBIC
OpraHU3MBbl.

JHemoncmpayuu.

1. CrexTpbl U3Ty4YEeHHS U TOTJIONICHUS.

2. CHexTpsl pa3IuyHbIX T'a30B.

3. ComekTp BoAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYUYEHUN.

6. Perucrpanus nzmydeHusi NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophule pabomot u onvimel.

1. HabGmrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnepoBanue TpeKOB: HW3MEPEHHE IHEPTUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPHTEIHLHO-00001IIAO U MOAYJIb.

[ToBTOpUTENHHO-0000AIOIINKA MOYJb MIPEAHA3HAYEH I CUCTEMAaTU3aluu
u  0000IIeHUsT TNPEeIMETHOrO  COJAEpKaHUsS UM ONbITa  JIEATEJIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3HMKH, a TakXkKe JJi1 MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIINX ATOT Y4EOHBII NpeIMeET.

[Ipy M3ydeHUn AAHHOTO MOJIYJIS PEaTUu3yITCS U CUCTEMATU3UPYIOTCS BHJIbI
JESATENBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS AOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHas I'PaMOTHOCTb: OCBOEHUE HAay4YHBIX METOJOB HCCIEAOBAHUS



SBJICHUA TPHUPOABI M TEXHUKHU, OBIAJCHUE YMEHUSIMH OOBICHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTro OOy4YalIIMECs BBIMOIHIIOT 3aJaHusd, B KOTOPBIX UM
npeaJiaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHMM pacrno3HaBaTh W HAyYHO OOBSICHATH
(uznyeckue SBJICHUS B OKPY Kalollel MPUPOAe U MOBCEIHEBHOM KU3HU;
MCITOJIb30BATh HAYYHBIE METObI HCCIICIOBAHUS (PU3UUECKUX SBIICHUI, B TOM
YUCJIE JJI IPOBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4HbIC OCHOBBI HaM0OJIe€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA IMPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs HAMpPaBICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3nKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y obyyarorerocss OyayT copMUPOBAHBI CICIYIONTNE JTUIHOCTHBIC PE3yJIbTATHI B
Y4acTH:

1) maTpuOTHYECKOT0 BOCIIMTAHMSA:

— IPOSBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(u3HUECKON HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TPoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHE BaXHOCTH MOPAIBbHO-ITUYECKUX MPUHILMUIOB B JESITEIHLHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMUSI:

— BOCIIPUSITHE ICTETHUYECKUX KadyeCcTB (PU3MUECKOW HayKd: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKHM KaK MOILIHOTO HWHCTPYMEHTa
MO3HAHUS MUpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUW, Ba)KHEWIIEH COCTaBIISIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATENIBHOCTH, MHTEpPECAa K MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe30macHoro oOpa3a >KW3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBHJl 0€30MacHOr0 IOBEJIEHUS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O0OPYJIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopmupoBaHHOCTh HaBBIKa pedIIeKCUU, TNpPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y JPYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHE€ B PEIICHUU MPaKTHUYECKUX 3aJad (B pamMKax CEMbH,
o0pa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIEe U (DUIUIECKUX
3HaHUM;

e — HMHTEPEC K MPaKTUYECKOMY M3Y4YECHHIO TpodeccHil, CBI3aHHbBIX ¢ (PUBUKOK;

e 7)I3K0OJOrH4e€CKOr0 BOCIIMTAHUA:

e — OpHUCHTAlMS HA MPUMEHEHUE (PU3NUYECKUX 3HAHUM NIl pElIeHUsl 3a/1ad B
00JacCTH OKpY’KaloIIeH cpenpl, TJIAaHUPOBAHMS TOCTYNKOB U OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPY KAIOIIEH CPEJIbI;

e — OCO3HaHHME TIO0AJBLHOIO XapakKTepa SKOJOTMYECKUX MpOoOIeM M MyTed HX
peuieHus;

e 8) aganTanMuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJBLHOW M NPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICHCTBUU TIPU BBITIOJIHCHUH WCCIICIOBAHUN U
POEKTOB (DM3MYECKON HAMPaBICHHOCTHU, OTKPBITOCTH OIBITY W 3HAHUSAM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCM KOMIIETEHTHOCTH 4Yepe3 IPaKTUUYECKYIO
NESATENbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeu, TIOHSTHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHHE JAe()UIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO0 PA3BUTUS B MPUOOPETEHUU HOBBIX (PUIHUUECKUX
3HAHUM;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPO/IbI, 00IIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOUX JICUCTBUH C Y4YE€TOM BIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIbHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbrate ocBoeHHs TporpamMmbl M0 (U3WKE HAa ypPOBHE OCHOBHOIO
oOmrero oopa3oBanus y oOydaromnierocsi OyayT chopMUpOBaHEI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIIE I03HABATEIHbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBU,
KOMMYHHUKATHBHBIC  yHHBEpCaJbHbIe  y4eOHbIC  JICHCTBHS,  PETyJISTHBHBIC
YHHUBEpCaIbHbIC yU4eOHbBIC JICHCTBUS.

Ilo3naBaTeqbHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jijoruueckue JelicTBUA:
e BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINKA, OCHOBAHUS JIJIsi
0000I1IeHNS 1 CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHHH (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTHBHBIX
U MHIYKTUBHBIX YMO3AKIIFOUCHHH, BBIIBUTATh THIIOTE3Bl O B3aHUMOCBS3SIX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATENLHO BBIOMPATh CIOCOO pelieHuss y4eOHOW (U3UYEeCKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHUaHTOB pEIICHUs, BEIOOp Hamboiee
MOJIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

MCIT0JIB30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHUE (PU3UYECKOTrO
SBJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU YKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JlajbHEHIee pa3BUTHE  (PUBUYECKUX
MPOILIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0XKEHHS 00 X Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alPOCHI MPU TOUCKE H
orbope WHGPOpPMAIMU WIM JaHHBIX C Y4E€TOM TPEUIOKCHHON ydeOHOU
(dbuznyecKoil 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAIBHYIO (QOpMYy TIpeICTaBJICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi M MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOj¢ OOCYXJCHHS Y4ECOHOro MaTepHalia, pe3yJbTaToOB JIa0OpaTOPHBIX
paboT M POEKTOB 3a7]aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W TOJJICp KaHHe
OJ1aro’KeIaTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHUS C CYXIACHUSAMHU JPYTUX YYaCTHHUKOB
Juaiora, OOHapyXKUBaTh Pa3Iu4Ke W CXOJCTBO MO3UIINN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YJIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYyAIbHOW palbOThl TpHU PEIICHUH KOHKPETHOW (u3nyeckomn
poOJIeMBI;

MPUHUMATh eI COBMECTHOM JCATEIBHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeAessiTh poJiH, OOCYXJaTh IPOLECCH U
pE3yNbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHS HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIPABJICHUIO M KOOPAWHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMINUX
ISt perieHust GU3N4eCKuX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  IMOAXOJAX TMPUHATHS  PEIICHHUM
(vHIUBUAYyaTbHOE, TPUHSATHE PENICHUS B TPYIINE, MPUHITHE PEIICHHMA
TPYIIION);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellleHUs GU3MUECKON 3a7auu WIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPEJIaracMbIe BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluH U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYUHBI  JTOCTIDKCHHSI  (HEJIOCTHXKEHUS) PE3yiIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTH (B TOM YHCIE B XOJ BBITOJHEHHUS
(U3UYECKOTO  HCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENNHCTB, W3MEHUBIIMXCS CUTYalHMii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eyioBeKa B XOJ€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOTro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU PEHICHUH (HU3UUECKUX 3a7ad WK
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoniry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMIMXCA YMEHU:

UCIIOJIB30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHWS,
HaOJI0/IeHUE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAHMYECKOE JBWXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAaEKTOpHUs, pPaBHOACHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TENIoBOEe JABUKEHHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOH OCBIO
Bpall€HUs, Mepeaada [OaBICHUS TBEPABIMH TENAMH, KUIAKOCTSIMU U
razamy, arMocepHoe JaBlieHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON AHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpY’KalollleM MHpEe, B TOM uucie (U3MUYECKUE SIBJICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
MpUpOJIE, NCUCTBUE CWJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EpHOro JaBJICHUsS Ha >KMBOM OpraHu3M, IJIaBaHHUE PbIO, phlUyaru B
TeJIe YelIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B y4eOHYIO,
BBIJICJISTH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PUBHUECKUX SIBJIICHUIA;
ONMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel M (PU3UUYECKHE SBICHUS, UCIIONIb3YS
¢du3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJa YNPYTOCTH, CUJIA TSAKECTH, BEC
Tena, CWJIa TPEHUs, JaBieHUe (TBEPIOro Tena, JKUIKOCTH, Tas3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOUTHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3Q(UIMEHT TMOJE3HOro JEHCTBUA MEXaHU3MOB,
KUHETUYECKas M TMOTEHIHaTIbHAs DHEPTHsi), MPU OMHCAHWUU MPABUIBHO
TPaKkTOBaTh  (PU3MUYECKUH  CMBICT  HUCIOJB3YyEeMBIX  BEIWYUH, UX
o003HaueHUs W eIUHUIIBI (U3HUECKUX BEIWYUH, HAXOAWUTHh (DOPMYIIHI,
CBS3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJB3Ysl MpaBUiia CIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBecUs phiuara (0J10Ka),



«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruu, NpHU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX I1IaroB ¢ OMOpOil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3anadyd B 1-2 JEUCTBUSA, HCIONB3YS 3aKOHBI M
dbopmyIbl, CBsI3BIBAaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHS 3a/1a4d 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (HU3UUECKUE
BEJMYUHBI B ()OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOJWUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUs 3a]a4, OLECHUBATh PEeaTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh MNPU MOMOIIU
(U3HYECKUX METOJOB, B OTMCAHUU UCCIIETOBAHUS BBIIEIATH IPOBEPSIEMOE
NpEANoioKeHne  (Tumoresy),  pas3iuyatb W MHTEPHPETUPOBATH
MOJIYYeHHBIA pe3yJibTaT, HAXOAUTh OIIHUOKH B XOJE OIbITA, JeJaTh
BBIBOJIbI 10 €T0 Pe3yJIbTaTaM;

INPOBOJUTH OMNBITBI IO HAOMIOACHHIO (U3HYECKUX SIBICHUA WU
bu3HYecKuX CBOMCTB TeI: dbopmynrpoBaTh MpOBEPSIEMbIEC
MPEANOI0KEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATD MpSAMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CHUIBI U TEMIIEPATypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nu(dpPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKOW BEJIMYUHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [IBWXKCHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAU CONPUKOCHOBEHUS TEJN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH Tella U OT IJIOTHOCTH >KUJKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJO0, YCIOBUN
IJIaBaHUsl TeJl, YCJIOBUN paBHOBECHs pblyara U OJOKOB), Y4acCTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUA, CIeNysl MPEeIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHMX BEJIWYUH B BUJE



NOpeUIOKEHHBIX Ta0nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBAHMUSI;

NPOBOANTH KOCBEHHBIC HU3MEpEeHHs] (PU3MYECKHX BENMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CHUJa TPEHUS CKOJIBXKCHHUS,
JaBJIIGHWE  BO3JyXa, BHITAJIKUBAIOIIAsl CWiIa, JCHCTByomas Ha
HNOrpyXEHHOE B KHUJAKOCTh TeJO0, KO3()(PUIMEHT MONEe3HOro AEHCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UCKOMOMN BEJIMUMHBI,

co0JII0/1aTh MpaBUIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
pblyar, HOJBUHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HW3YyYEHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHUA (B TOM YHUCIE:
HNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXonUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  NPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU s obecriedeHnst 0€30MacHOCTH MPH OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUH © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATD
uH(pOpPMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEUYUBOM WM MOMKET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MYECKOTO0 COACpXNaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu MHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMalu (HU3MUECKOrO COAEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM YYEOHBIX HCCIEJAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUU pacrpenessiTh
00SI3aHHOCTH B TPYINE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyaMu,
CIEOUTHh 3a BBINOJIHEHUEM IUIaHA JCHUCTBUW, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JIEATEIbHOCTh  TPYMNINbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHU:

HCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKHE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIINICHHBIN TMap, BIAXXHOCThb
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS DHHEPrUs, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsi/l, FIEKTPUUYECKOE M0JI€, MPOBOJHUKHI
Y TUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacCUIMPEHUE M CKaTHe, TeIvionepesaaya,
TEIJIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAIWJUISIPHBIE SIBJICHHUS, UCHIAPCHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJieBaHUE), KHUIICHHE,
Teronepeaaya (TeTUIONIPOBOAHOCT, KOHBEKIIHS, U3JIy4YeHue),
ANEKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3aAPSI0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCWCTBUE
MarHuTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMAarHUTHAS MHIYKIIHSA)
10 ONHUCAHUI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh MPOSBICHHE M3YYCHHBIX (DHU3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4YHucie (U3UYECKHE SBICHHS B IMPUPOJE:
MOBEPXHOCTHOE HATSHXKECHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuziaydyeHue CosiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUCCKHE
SBJICHUSI B aTMocdepe, dJIEeKTPUUECTBO YKHMBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emun, Jpedd MoarOCOB, PO MAarHUTHOTO MOJS JIJIS KWU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBIICHUSI, UCIIOJIb3YS
(uznyeckre BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIJIOTHI, yJAEIbHAas TEIIOEMKOCTh BEIIECTBA, VyJAEAbHAA TEIJIOTa
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yJACIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(PPUIUEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEJBbHAs BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, CONPOTHUBIICHUE MPOBOJHUKA,
yAENbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
(bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHHIIBI
bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMH;

XapaKkTepu30BaTh CBOMICTBa Tels, (PU3MUECKHE SBICHHUS U MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOpUHU
CTpOEHHUS BEIlEeCTBa, MPUHLMUI CYNEPHO3UIUHU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiaa, 3akoH OMa 11 yyacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHsS DJHEpPruM, MNOpU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3aIMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECCHl M CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTrHYeCKUux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3a7adyd B 2-3 JCUCTBUSA, HCIONB3YS 3aKOHBI M
dbopmyIbl, CBsI3BIBaIONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCHOBUSL 33/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QOPMYIIBI,
HEoOXOoquMble il €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MNPU MOMOIIU
(U3NYECKUX METOAOB, HCIOJIb3yS OMNHCAHUE HCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  INPEAIIOJIIOKEHUE, OLEHUBATh IPAaBHWIBHOCTh IOPSAKA
MIPOBEICHUS UCCIIEOBAHMS, JI€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUNA WM
(U3HYECKUX CBOMCTB TeJl (KaNWLISIPHBIC SIBICHMS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MPH U3IYYEHUH OT IBETa W3Mydaroliei (MOrJIONIaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alus Tel W B3aWUMOJEHUCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX II0JIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBAa D3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEpsiEMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPAMBIE  W3MEPEHHsS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C MCIOJb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYMH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJ]aHHON a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJAHOW (PU3NYECKOW BEJIMYUHBI OT
Apyrod C HCHOJB30BaHUEM MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTb
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOW@AAW IONEPEYHOro
CEUEHMs U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE IOCJIEIOBATENBHOTO U MApaUIEIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPeIJOKeHHOMY IUIaHy, (PUKCUpOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHCUMOCTH B BHUAE TaOIUI U TpadUKOB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yJesibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAaHUPOBATH W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CleNysl NPEII0KEHHON WHCTPYKLHH, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX ONUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPHUUECKOW HHEPruH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb ITOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUYECKUX SIBJICHUN U HEOOXOJMMBbIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOoOpbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
LeMnel ¢ MOoCAeA0BATENbHBIM U MMApaUIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUECHHUS FIEMEHTOB 3JIEKTPUUECKUX LIeTel;



OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HHMOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHurss 0€30MacHOCTH MpHU OOpalleHuy ¢ NpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 30POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTr'0 ITOBEJICHUS B OKPYKAIOILLEH Cpee;

OCYIIECTBIATh MOUCK HMHPOpMALMK  (PUIUYECKOTO COAECpNKAHUSI B
HNutepHere, Ha OCHOBE MMEKOLIMXCSA 3HAHUW U NYTEM CpPaBHEHUA
JOTOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMH(POPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4EOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PUBMUECKOrO  COJIepKaHUs, CIPaBOYHbIE MaTepuabl,
pecypcesl cety MIHTEepHET, BianeTh NpuEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIIECHMUS,
o0o06mass uHOpPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepXaHUs, B TOM 4Yuciae NyOJMYHO MPEACTABIATh PE3YJIbTaThI
IIPOCKTHOW HJIM UCCIENOBATEIBCKOU NESATENbHOCTH, IPU 3TOM I'PAMOTHO
UCIOJb30BaTh M3YYEHHbI TMOHATUMHBIM ammapar Kypca (DU3HKH,
CONPOBOK/JIATh BBICTYIUICHUE MPE3CHTALINENM;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN (DU3UUECKUX
MPOLIECCOB paclpeeNisiTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 3aJla4aMH, CICAUThH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHHBaTh COOCTBEHHBIA BKJIaJ B
NEATEIBHOCTD TPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHIL.

K xonIry o0yueHus B 9 Kjacce mpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTcuéra, MarepuanbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEITLHOCTh MEXAaHWYECKOTO JBMKECHHS, Jedhopmarius
(ympyras, mjiacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOpEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO TeNa, pABHOBECHE, MEXAaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMATrHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTh,
CHEKTPhl UCIYCKAHUS M MOTJIOIIECHHUS, anbda, OeTa- U raMMa-u3IydeHus,
W30TOIIBL, SIAEPHAS SJHEPreTHKA;

pazniuyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHENHOEe
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOJIHOE
NajieHUue TeJ, PABHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJEICTBUE



TeJ, pEaKTUBHOE IBM)KEHUE, KojeOaTelbHOe IBMKEHHE (3aTyXarolue U
BBIHY>KJICHHBIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBM)KCHHE, OTPaKCHHE
3BYyKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe 0eJI0ro cBeTa B
CHEKTP M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO0 CHEKTpa
U3JTy4YEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBJICHHUS B MPUPOJIE:
MPWIKUBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE NEUCTBUE BUIMMOTO,
yabTPadUOIETOBOTO W PEHTTC€HOBCKOTO M3JIyYCHHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JYy4Yd, DPAJAUOAKTHUBHOE H3ITyUEHUE
MPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUMOAKTUBHBIX W3IYYEHUU Ha
OpraHu3M 4eJloBeKa), NMpHU ATOM MEPEBOJAUTHh MPAKTUYECKYIO 3a/ladyy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKH) (HU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCIIOIb3Ys
¢bu3nyeckue BENWYUHBI (CpelHsAs W MIHOBEHHAas CKOPOCTh Tella TMpu
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, NEepeMEIlIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUs CKaTON
NPYKUHBI, KHHETHYECKas DSHEprus, IOJIHas MeEXaHU4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMJICHHUS Cpebl), TP OMUCAHUU
NpaBUIBHO TPAaKTOBaTh (U3UUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HAaYeHUss W €IUHHLBl (PU3MYECKUX BEJIWYMH, HAXOAHUTH (DOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpapUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHHUS U THPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIUI CYNEPIO3ULIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOT'O YHCEN



IOpU SJACPHBIX PEAKIUIX, NPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aITUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTHYECKUX
1aroB ¢ Omnopod Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (PU3UUYECKHUX SIBICHHM,
($U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3a7aud 3alKChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WA W30BITOYHBIE TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHsI, TPOBOAUTH PAcCUEThI U
OLICHWBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO 3HA4YeHUA (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pEIINTh MPU TOMOIIH
(U3UYECKUX METOAOB, HCIOJIb3ys OMNHCAHUE MCCIEIOBAaHUS, BBIIEIATH
IpOBEPSiEMOE  TPEIOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSAIKA
MPOBEICHUS]  UCCIENOBAaHMs, JIeJaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOIECHUH 1 OTIBITOB,;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WIH
¢u3nyecKkux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HbloTOHa, 3akoHa
COXpaHEHUsl PHEPrUu, 3aBUCUMOCTH TNEepHoja KojeOaHWil Mpy>XKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKECHUS B
IJIOCKOM 3€pKajle U CBOMCTB M300pa)keHUsl MpeaMera B coOuparouiei
JUH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHHS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(GbopMyIMpOBaTH BHIBOIBI,

NPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompenensis
CpelHEee 3HAYeHUE U3MEpsIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSHHE
coOuparomeil JUH3bI), OOOCHOBBIBATH BBHIOOp crHoOcO0a HU3MEpPEHHUS
(M3MepUTENILHOTO TTPHOOpa);

MPOBOJUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYHUH C
UCTIOJb30BAaHUEM NPSAMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUM 0€3 HayaJlbHOM CKOPOCTH, Iepuoja
KOJIEOaHUM MaTeMaTH4eCcKOoro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHus U yriia MpejoMJIeHUs OT yria



NaJeHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CaMOCTOSTENbHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTHU
(¢bu3nYecKnX BEIWYWMH B BUJE TAaOMUIl U rpadUKOB, JieJaTh BHIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBUKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBXECHHS, MEXaHHueckas pabdoTa ¥ MOIIHOCTb, YacToTa H
nepuoj KojeOaHWi MaTeMaTHYecKoro U NPYKHUHHOTO MAasiTHUKOB,
ONTUYECKas CWIa COOUparomiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEAys MPEITIOKEHHON MHCTPYKIIMH, BBIYUCIIATDH
3HAUEHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YyJIbTAThI C yUETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpU paboTe ¢ 1ad0paToOpHbIM
000pyIOBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QUINUYECKUX MOJIENCH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYEHYHBIH HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO f/IPa;

XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HUX OMUCAaHUA (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TeEepHUcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEOOXOauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI i CXEMATHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX HPUOOPOB M TEXHOJIOTHMUECKHUX IPOLECCOB
Ipy penieHuH YYeOHO-NPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBbI ISt
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKaJie U cOOUparole JTMH3E;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh  HHMOPMALUIO O  MPUMEPAX)
MPAKTUYECKOr0 HCIMOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ NMpuodopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIOICHHS
HOPM KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3NUECKOTO COJEpKaHUS B
HNuTepHeTe, caMocTOsATENBHO (POPMYIHUPYSI MOUCKOBBIN 3alpOC, HAXOIUTh



MyTH ONpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMN Ha OCHOBE
MMEIOIUXCA 3HAHUN U JOIIOJIHUTEIIbHBIX HCTOYHUKOB;

MCII0JI30BATh MPHU BBIMOJIHEHUHN y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISPHYIO
JUTEPATYPY  (PUBMUECKOrO0  COJEpKaHHUs, CIPaBOYHBIE MaTepuabl,
pecypcesl cety MHTEepHET, BiianeTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM WIIM HCCIIeI0BATENbCKON
NEATEIBHOCTH, IMIPU  3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIN
NOHATUUHBIM anmapar Mu3ydaeMoro pasjena (U3UKA U COMPOBOXKIATH
BBICTYIUIEHHE TpE3eHTauued ¢ Y4€TOM OCOOEHHOCTEH ayAUuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (ungposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
e padoThblI padoThI
pecypcsl
Pa3nes 1. ®Pusnka u eé posib B O3HAHUM OKPY/KAIOLIEro MHUpa
bu6nuoreka [JOK
1.1 O - 2
H3HKE - HayKa O IPHpOUe https://m.edsoo.ru/7f416194
12 Pe3epBHbIil ypok. BxoiHas KOHTposibHAs | 1 bu6mumoreka [IOK
' pabora https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.3 D 2 1
HBHHCCIHIE BEMIIMHbL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.4 E 7 2 1
CTECTBEHHOHAYUYHBIM METO/1 TO3HAHUS hitps://m_edsoo.ru/7f416194
Hroro no pazgeny 7

Pa3znen 2. HepBOHa‘laJIbHLIe CBE€JICHUSA 0 CTPOCHUH BeLLIECTBA

2.1 CrtpoeHne BemecTa 1 bubmorexa LIOK
' p m https://m.edsoo.ru/7f416194
27 JIBr>keHre U B3aMMOJICHCTBUE YaCTHIL ) 1 bubmuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2. A 2
3 TPETATHBIE COCTOMHIL Betmectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5

Pasznen

3. JIBM:KeHMe M B3aMMOo/leiicTBHE TeJl




bu6nmoreka [JOK

3.1 Mexanueckoe IBHKEHHe 3 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.2 n 4
HEPLHA, Macca, [IOTHOCTD https://m.edsoo.ru/7f416194
bubnnoreka [IOK
. .B 14
3.3 Crna. Buer o https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBaeHus TBEPIALIMU 3 bubmuoreka [JOK
' TEJIaMHU, >KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBIieHHe KHIKOCTH > https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.3 A 6
T™MOC(hepHOe 1aBiIeHne https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPyKEHHOE 7 bubmuoteka [IOK
' B HUX TE€JI0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGoTra u MOIIHOCTB. JHeprust
but6mmoreka [JOK
>1 Pabota u momHoCTS 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
32 Hpocthie mexannsmb! > https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
5.3 M 4
CXANHIHCECKA SHEPTIA https://m.edsoo.ru/7f416194
54 PesepsHblii ypok. [Ipomexyrounas ) bubmnoreka [IOK

KOHTpOJIbHAsA paboTa

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




55 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [JOK
CUCTEMAaTU3alus 3HaHU! https://m.edsoo.ru/7f416194
Hroro no pazgeny 14
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Pa3nes 1. TensioBble siBJIeHUSI
bubnuoreka [JOK
1.1 CrpoeHue u cBOWCTBa BelleCTBa 7 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [IOK
1.2 TenuoBsle poLeccs 22 1 5 https://m.edsoo.ru/7f4181¢
€
Hroro no pazneny 29
Pa3nes 2. DiiekTpu4ecKue H MarHUTHbIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubmmorexa [IOK
2.1 p . PAIBL 3ap 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aMMOJEICTBHE .
but6mmoreka [IOK
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK 20 1 7 https://m.edsoo.ru/7f4181¢
€
bubnuoreka [JOK
2.3 MarHuTtHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [JOK
24 DNeKTpOMarHuTHas HHAYKIHS 4 https://m.edsoo.ru/7f4181¢
€
2.5 PezepsHblii ypok. [IpoMexxkyTounas 1 1 bubnuoreka [JOK




KOHTpOJIbHasA paboTa

https://m.edsoo.ru/7f4181¢
e

. bu6nuoreka [JOK
P . 0606
2.6 COCPBHBIH YPOI. 200 \I,H cHme 1 https://m.edsoo.ru/7f4181¢c
cHUCTEeMaTH3aIus 3HAHUI .
Hroro no pazgeny 39
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUS
Mexanudeckoe ABUKEHUE U CIIOCOOBI €T0 bubmorexa HOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
ONHUCaHUs
6
but6mmoreka [IOK
1.2 B3anmonetictBue Ten 20 1 3 https://m.edsoo.ru/7f41ad4a
6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUsA U BOJHBI
but6mmoreka [IOK
2.1 Mexanuueckue KoieOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DNEeKTPOMArHuTHOE TMOJIe U 6 2 bubnmoreka [JOK




OJICKTPOMArHMTHBIC BOJIHBL

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AIBJICHUS
bubnuoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bu6nuoreka [JOK
4.3 Paznosxenue 6emoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Paszgea S. KBaHTOBBIC SIBJICHUSA
bubnuoreka [JOK
5.1 Hcnyckanue u morjionieHue cBeTa aTOMOM 4 https://m.edsoo.ru/7f41ada
6
but6mmoreka [JOK
5.2 CrtpoeHune aTOMHOTO siipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
53 SnepHbie peakuuun 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pasgeny 17
Pa3nes 6. [loBTopuTebH0-000011a101MIT MOXYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COACPIKAHUS 9 but6mmoreka [JOK




Kypca ¢usuku 3a 7-9 kiacc

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102

27

KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

JlaTa u3ydenus

®u3uka — Hayka 0 Ipupojie. SIBIeHus Tpuposl

du3nyeckue SIBICHUA: MEXaHUYCCKHUE, TCIIJIOBBIC,

2 ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE. 1

3 CraproBasi TMATHOCTHKA 1
dusnueckue BeanunHbl M3mepenue Gpu3nueckux BeIUUHH.

4 dusnueckue npuoopsl. IlorpemHocts n3MepeHuit 1
MexnyHapoaHas cucTemMa eIMHULL.
Ypok-uccienoBanue npakruieckasi padora Nel:

5 "N3mepenue TemnepaTypsl IPH IOMOIIY SKHIKOCTHOT'O 1

TEPMOMETpA U AaTYUKa TeMIepaTypsl”




Kak ¢u3uka u qpyrue eCTeCTBEHHbIE HAyKH U3Y4aroT MIPUPOTY.
EcTecTBeHHOHAYYHBIN METO/I MMO3HAHUS: HAOIIOCHHE,
MMOCTAaHOBKA HAy4YHOTO BOMPOCA, BBIIBIKEHUE TUIIOTES,
9KCIIEPUMEHT I10 TPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmo1aeMoro siieHus. Onucanne GU3NUEeCKux SBICHHIMA C
TIOMOIILIO MOJIEIIEH.

Ypok-uccnenopanue npaktuyeckas padora Ne2: "[Iposepka
TUIIOTE3bl: JaJIbHOCTD MOJIETA IIAPHKA, TYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIBIIIE BBICOTA MTycKa"

Crtpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

JIBrokeHne yactull BeniecTBa. CBs3b CKOPOCTH JABIKEHHS
YacTull ¢ Temreparypoil. bpoynosckoe nsmkenue, 1uddysusi.
B3anMopelicTBIe YacTUI] BEIIECTBA: IPUTSHKCHUE
OTTAJIKUBAHUE.

10

VYpok-uccnenoanue npaktudeckas padora Ne3: «OnbIThI 1O
HaOJIIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30BY

11

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE ra3oB,
KHUAKOCTEH U TBEPABIX (KPUCTAIITUIYECKHX) TEIl.

12

B3anmocBsI3b MeXAy CBOMCTBAMU BEILIECTB B Pa3HBIX
arperaTHbhIX COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

13

Mexanundeckoe JBH>KeHUE. PaBHOMEpHOE 1 HEPaBHOMEPHOE
JBUYKEHUE

14

Ckopoctb. CpenHss CKOpOCTh IPU HEPABHOMEPHOM
JIBVDKEHUH.

15

Pacuer IMyTH 1 BpCMCHU NBUKCHUA

16

SBnenune uHepuu. 3akKoH HHEpIMU. B3anMoaecTBre Ten Kak




NPUYHHA U3MEHEHUSI CKOPOCTH JIBUKCHUs Tell. Macca Kak
Mepa UHEPTHOCTH Teia.

ITimorHOCTE BemecTBa. CBA3b IIIOTHOCTH C KOJTAYECTBOM

17 MOJIEKYJ B €IMHUIE 00bEMa BElleCTBa.

13 JlabopaTtopHnasi pa6ora Nel «OnpeneneHue mIOTHOCTH
TBEPIOTO TEIA»

19 Pewenue 3anau no reme "[lnotHocts BemecTna"
Cuna kak XxapakTepucTHKa B3auMoaencTBus ten. Cuna

20 ynpyroctu u 3akoH I'yka. 3mepenue cuiibl ¢ HOMOLIbIO
JTMHAMOMETDA.

1 JlaGopatopnas padora Ne2 «/3yueHne 3aBUCUMOCTH
pacTspkenus (nedopmanyun) Ipy>XKUHbBI OT TPUIT0KEHHOM CHITBI»

22 SIBrieHME TATOTEHUS U CHIIA TSHKECTH.

23 Pemenue 3amau no reme "Cuia tsbxectu"”

24 Cuna TspKecTH Ha JpYyTruX IUIaHETax.

)5 CroxxeHue cuil, HalpaBJIECHHbBIX MO OJTHOU MPSIMOIA.
PaBHOnelicTBYIOIIASA CHIL.

26 Bec tena. HesecomocTs

27 CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOMN IPSAMOM.
PaBHOelicTBYIOIIASA CHIT

28 Pemenue 3anau no teme "PaBHozelicTByromas cuin'”

29 Cuna tpenus. TpeHue cKOIbKEHHS U TpeHUE MOKos. TpeHue B
IPUPOJIC U TEXHUKE.
JlabopaTtopnasi padota Ne3 «/3yueHnne 3aBUCUMOCTH CHITBI

30 TPEHUSI CKOJILKEHUS OT CUJIbI JJABJICHUS U XapaKkTepa
COTIPUKACAIOIIUXCST TTOBEPXHOCTEN

31 Pemrenue 3a1au Ha onpeiesieHUE PaBHOICUCTBYIOMIEH CHITBI




Pemenue 3amau mo remaMm: «Bec TCIa», <<Fpa(1)nquKoe

32 n3o0pakeHue crny, «Cuib», «PaBHOIEHCTBYIOIIAS CHIDY I
KonTtpouabnas padora Nel no remam: «MexaHuueckoe

33 IBIDKEHUEe», «Macca, II0THOCThY, «Bec Tenay, «I'padudeckoe 1
n3o0paxkeHue cny, «CUabD»

34 Hapnenne. CriocoObl yMEHBIICHUS ¥ YBEJIUYCHHUS JABIICHUS 1

15 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3za oT 00béMa, 1
TEeMIIepaTypbl

16 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KUJKOCTIMHU U 1
razamiu. 3akoH Ilackains

37 [THeBMaTH4ECKHE MAIIMHBI. 1

33 Pemrenue 3amau mo reme «/laBneHue B KUIAKOCTH U Ta3e. 3aKOH 1
[Tackamns»

19 3aBUCHUMOCTb JIaBJICHUS )KUJIKOCTH OT TJTyOUHBI. 1
I'mppocratnyeckuit napagokc.

40 CooOmaromuecs cocysl 1

41 I'mapaBnuyeckue MeXaHU3MBbI. 1

42 ATtMmocdepa 3emiu 1 aTMOCPEPHOE 1aBICHHE. 1

43 [IpuymHbI CyIIECTBOBAHUS BO3ILYIIHONW OOOIOUYKHU 3eMIIH. 1

44 OmnbiT Toppuuenu. M3mepenue armochepHOro 1aBieHus. 1

45 3aBHUCHUMOCTh aTMOC(HEPHOT0 JaBIE€HUS OT BHICOTHI HAJl |
YPOBHEM MOPHI.

46 [TpuGopk! niist U3MepeHwust aTMOCPEPHOTO JTaBIICHUS. 1

47 Pemrenue 3amau o reme " AtmochepHoe naBienue" 1

43 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO. 1
BrrTankuBaroras (apxuMeoBa) cuiia. 3aKoH Apxumena.

49 JlaGoparopnas padora Ned «OnpeneneHre BhITAUIKMBAIOIIEH 1




CHIJIBI, HeﬁCTBYIOHJeﬁ Ha TCJIO, MOTPYIKCHHOC B JKUIAKOCTb»

JlabGopatopnas padora NeS 1o teme «HMccnenopanue

50 3aBHCHMOCTH Beca Teja B BoJ€ OT 00bEMa MOrpyKEHHOH B
AKHUJKOCTh YaCTHU TeJIay

51 [InaBanue ten. Bo3gyxoraBanue.
JlaGopaTopHas padota Ne6 "KoHncTpynpoBanue apeomerpa

52 WM KOHCTPYHUPOBAHUE JIOJKHU U ONIPENEICHUE €€
Ipy30M0AbEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.

53 BoznyxomnnaBanuey, «JlaBieHue TBEpIbIX Tell, )KUIKOCTEH U
ra3oB»

54 KonTpoabnas padora Ne2 1o teMe «J/laBiieHre TBEpbIX Tell,
JKUIKOCTEN U Ta30By

55 Mexannueckasi pabota

56 MouHocCTb.

57 Ypok-uccnenosanue npakrudeckas padora Ne4: "Pacuér
MOILIHOCTH, Pa3BUBAEMOI PU NOABEME T10 JIECTHULIE"
[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TNIOCKOCTb.

58 [IpaBuio paBHOBecus pbiuara. [I[pumeHenue npasuia
paBHOBeCHs pblyara K 0JI0Ky. «30JI0TO€ TPABUII0» MEXAHUKH.

59 [IpocThie MexaHu3MbI B ObITY U TexHUKe. JlabopaTopHast
padora Ne7 «HccrnenoBanue yciaoBUi paBHOBECHS pblyara

60 Pemenue 3anau no Teme «YcCi0BUSI paBHOBECHUS pblyara
Koaddunment nonesnoro nericteus (nanee — KI1/I) mpocTeix

61 MexaHu3MoB. Jlaboparopnas padora Ne8 «M3mepenue KII1/I
HAKJIOHHOM TIJIOCKOCTH»

62 Pemenue 3agau no reme "Pabota, momnHocTh, KIT/T"




63 Mexanunyeckas sHeprus. Kunernueckast 1 moTeHIHUaIbHAs |
SHEPIust
64 [IpeBpamienne ogHOTO BUAA MEXaHUYECKOM YHEPTHH B JIPYTOM. 1
3aKOH COXpaHEHUs YHEPTUU B MEXAHHUKE.
YPOK-3KCIIEPUMEHT TI0 TeMe "DKCIepuMEHTaIbHOE
65 ONPEACIICHUE U3MEHEHUS! KHHETUYECKON U TOTEHIHAIBHOMN 1
SHEPTHH MPHU CKATHIBAHUH TeJIa TI0 HAKJIOHHOW TIJIOCKOCTH"
66 KonTpoabsnasi padora Ne 3 o reme «PaboTta 1 MOLTHOCTB. 1
DHeprusy, «MexaHn4ecKkoe ABUKEHUE
67 PesepBHblii ypok. [Ipome:kyTouHasi KOHTPOJIbLHAsA padoTa 1
68 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3alusl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
8 KITIACC
KosmuecTBo yacos
Ne ni/nt Tema ypoka Jdara uzydenus
Bcero
| OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH |
CTPOEHHS BEIIECTBA.
Macca u pazmep aToMOB ¥ MOJIEKy. OTBITHI,
2 NOATBEPKAAOLINE OCHOBHBIE MOJ0KEHUS MOJIEKYJISIPHO- 1
KUHETUYECKON TEOPHH.
3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSHHIMA 1




BCIICCTBA

OO0OBsicHEeHHEe CBOMCTB TBEPOTO, JKUIKOTO M Ta3000pa3HOTO

4 COCTOSIHMM BEIECTBA HA OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
Kpucrannuueckue u amopgHsbie Tena. OO0bsICHEHUE CBOWCTB

5 ra3osB, KUIAKOCTEH U TBEPABIX TEJl HA OCHOBE IOJI0KEHUN
MOJIEKYJISIPHOKUHETUYECKOU TEOpUH.
CmauuBaHue U KalWUISIPHBIE SIBICHHUS.
TemoBoe paciiupeHye U cxxaTue

g Temnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
JBUKEHMSI YACTHII

9 Buytpennss sneprusi. CnocoObl U3BMEHEHUS! BHYTPEHHEN
SHEPTHUH: TeIIoNnepeaaya U CoBepIleHne padoThl.

10 Bunel Tenonepenayn: TENIONPOBOJHOCTh, KOHBEKLUS,
U3ITyYEHHUE.
Ypok-koHpepenmus "[IpakTuueckoe NCTOIb30BaHUE

11 TEIUIOBBIX CBOMCTB BEILIECTB U MATEPHUAJIOB B LIEIISAX
sHeprocoepexeHus"

12 KonunuecTBo TemioTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA.

13 VYpaBHeHue TeroBoro 6anaHca. (pe3epBHbII YPOK)

14 TennooOMeH U TEIOBOE PaBHOBECUE

15 JlaGopaTopHas padora Nel "MccnenoBanue sBieHus
TETI000MeHa P CMEIIMBAHUH XOJIOIHOM U Topsiueid Boab"

16 Pacuer konuuecTBa TEIIIOTHI, HEOOXOAUMOTO [l HarpeBaHus
TeJa U BBIIEISIEMOr0 UM IIPU OXJIXKICHUU

17 JlaGopatopnas padora Ne2 "Onpenenenue yaeabHON

TEIJIOEMKOCTH BerlecTna'




18

9Hepr1/151 TOILIMBA. Y JIeIbHas TEILIOTa CropaHus

[1naBneHue u oTBEpACBaHNE KPUCTAIIMYECKUX TEJ. Y AeNIbHas

19 TEIUIOTA MJIABICHUS

20 JlaGopaTopHas padora Ne3 "OnpeneneHue yaeabHOMN
TEIJIOTHI TUTABJICHHUS Jibjia"

71 [MapoobpazoBanue u koHaeHcanws. Vcnapenue. Y nenbHas
TEIJI0Ta apooOpa30BaHUSL..

” Kunenue. 3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT
aTMOC(EpHOTO AaBICHUS
BuaxxnocTs Bo3yxa.

23 JlaGopatopnas padora Ne4 "OnpeneneHre OTHOCUTEIIbHOM
BJI&JKHOCTH BO3yXxa"

24 Pemenue 3agau Ha onpenesieHre BIaXXHOCTH BO3yXa

25 [IpuHUMIIBI paOOTHI TEMIOBBIX ABUTATENEH.

2% KIIJI TerutoBoro neuratens. TemnoBsle ABUTaTeNH U 3allluTa
OKpPY’KaroIle cpefbl

7 3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUHU B TEIIOBBIX
nporeccax

)3 [ToaroroBka Kk KOHTPOJILHOM pabdoTte mo Teme "TemnoBbie
siBJIeHUs. VI3MeHeHune arperaTHbIX COCTOSIHUM BelecTna"

29 KonTtpouabsnas pa6ora Nel no reme "TemnoBsie BIEHUS.
W3meHneHue arperaTHbIX COCTOSIHUM BeriecTna”

30 OnexTpusanus Tei. [[Ba poaa 3IEKTpUUECKUX 3apsiioB

31 VYpok-uccnenosanue npaxkrudeckas padora Nel
"DnexkTpuzanus Tea UHAYKIUEH U TPU CONPUKOCHOBEHUN"

32 BzaumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

(SaBI/ICI/IMOCTB CHIJIBI B3aHMOHeﬁCTBHH 3aPSIPKCHHBIX TCJI OT




BCJIMYHUHBI 3apAa0B U paCCTOAHUA MCIKAY TeJ'IaMI/I).

DnekTpudeckoe noJie. HampspkeHHOCTh 3JIEKTPUYECKOTO MOJIA.
[IpuHUMI cyneprno3uuy 3IeKTPUUECKUX MoJel (3aBUCUMOCTh

33 CHJIBI B3aUMOJICHCTBHUS 3aPSHKCHHBIX TEJI OT BEJIMYUHBI 3apsI0B
U PACCTOSIHUSI MEXKIY TEJIaMH).

34 Hocurenu snexTpuueckux 3apsioB. JJIeMEHTapHbIN 3apsi.
Crtpoenue atoma

35 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHHUS
NEKTPUYECKOTO 3apsaaa

16 Pemenue 3ana4 Ha IPUMEHEHNE CBOMCTB JIEKTPUYECKUX
3aps70B

37 ONEKTPUUECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS
NEKTPUYECKOr0 TOKA. ICTOYHMKYN IOCTOSTHHOTO TOKA.

33 JleficTBUS STEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE,
MarHuTHOE).

39 Ypok-uccienoBanue npakTuueckasi pabora Ne2 "JleiictBue
NEKTPUYECKOTO T10JIsI HA IPOBOAHUKH U JUDJIEKTPUKNU"

40 ONEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

41 DJIeKTpUYecKas Lerb.
Cuna Toka.

42 JlabGopaTopnas padora NeS "l3mepeHue u peryjupoBaHue
cuIbl TOKa"
DNEeKTpUUECKOE HAMPSKEHHE.

43 JlaboparopHast pabota Ne6 "lI3mepeHne n peryampoBaHue
HanpspkeHus"

44 ConpoTHuBieHNE TPOBOAHKKA. Y IEIBHOE CONIPOTUBIIEHUE

BCIICCTBa




JlaGopatopnas padora Ne7 "3aBUCHMOCTD DJIEKTPUUECKOTO

45 COTIPOTUBIICHUS TIPOBOHUKA OT €T0 JIIMHBI, ITOIATN
MOTIEPEYHOT0 CEeUeHHUs U MaTepuana”

46 3akoH Oma 1S ydacTKa Lenu
JlabopaTtopnasi pabora Ne8 "VccienoBaHue 3aBUCHMOCTH

47 CHUJIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ncTopa U HanpsDKeHHsI Ha pe3uctope”

43 [TocnenoBarensHOE U MapaAJICIBHOE COCAMHEHUS
MIPOBOJIHUKOB
JlaGopatopnas padora Ne 9 "[IpoBepka npaBusia ClI0KEHUS

49 HaIpsHKEHUN MTPU MOCIE0BATEIbHOM COEIUHEHUH ABYX
pe3ucTopoB”

50 JlaGopatopnas padora NelQ "IIposepka npaBuiia aJist CHIIbI
TOKa MPHU MapauieTbHOM COeIMHEHUU PEe3UCTOPOB"

51 Pemenue 3agau Ha npumMeHeHue 3akoHa OMa 11 pa3ImnaHOro
COCTMHEHHMS TIPOBOTHUKOB

5) PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. 3aKoH JKoyIis-
Jlenna

53 Jlaboparopnasi pabora Nell "Onpenenenue paboTsl U
MOIIHOCTHU 3JEKTPUUYECKOTO TOKa"

54 DneKTpuYecKre e U MOTPEeOUTENH dIEKTPUIECKON SHEPTHH
B ObITy. KOopoTkoe 3aMbIkaHue
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "DIEKTPUIECKHE

55 3apsibl. 3apsHKEHHBIE TeJla U MX B3aUMOJACHCTBHUS.
[TocTostHHBIM 3N€KTpUYECKUA TOK"
KonTpoabHnas padora Ne2 o teMe "DIIeKTpUUYECKUE 3apsiibl.

56 3apspKeHHBIE Tela U UX B3auMoieucTBus. [locTossHHBIN

AJIEKTPUYECKUMA TOK"




ITocTosTHHBIE MATHUTEIL. BSaHMOﬂeﬁCTBHC IOCTOAHHBIX

57
MarHHuTOB.

53 VYpok-uccnenoBanue npakrudeckas padora Ne3 "3yuenue
10JIEH MOCTOSTHHBIX MarHuToB"

59 MarnutHoe noje. MaruutHoe nosie 3eMJIu ¥ €ro 3HaYeHue IS
YKU3HU Ha 3emMJie

60 OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOrO TOKA.
JlelicTBME MAarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE.

61 JlaGopaTtopnas padora Nel2 "M3yuenue neictBus
MAarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM"
DNeKTpoABUTaTEh MOCTOSIHHOTO ToKa. Mcronb30Banue
3JIEKTPOJBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U Ha

62 TpaHCIOpTE.
JlaGopatopnas padora Nel3 "KonctpyupoBanue u u3ydeHue
paboThI neKkTpoaBUraTess"”

63 OnbiTel Papajes. SABaeHue 3JeKTPOMarHuTHOM MHTIYKITUH.
[IpaBuio JleHna.
Dnektporeneparop. CrocoObl MOMyUYEHUs ITEKTPUIECKOM

64 SHEPTHUH. DIIEKTPOCTAHIINN HAa BO3OOHOBISIEMBIX HCTOYHHKAX
SHEPTUH.

65 IToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTprUIecKue
YW MarHUTHBIC SIBIICHUS"

66 KonTtpouabsnas padora Ne3 no reme "DnekTpuueckue u
MarHuTHbIE sIBJIEHUS"

67 PesepBubiii ypok. [Ipome:kyTouHasi KOHTPOJbHas padoTa

68 PesepBHbIil ypok. O6001IeHIE U CHCTEeMaTH3alUsI 3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

9 KVIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

dara uyyenus

| Mexanuueckoe ABmxkeHue. MaTepuaiibHasi TOUKa 1
) Cucrema orcuera. OTHOCUTEIIBHOCTh MEXaHUYECKOTO |
JBUKEHUS
3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHUE 1
4 HepaBnomMepHoe npsmonuneiinoe apmwkerue. CpenaHss u {
MTHOBEHHAsl CKOPOCTbh TeJla MPU HEPABHOMEPHOM JIBH>KCHHH.
Yckopenue. 1
6 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE. 1
7 JlaGopaTopnas padora Nel "OnpeneneHrue yCKOpeHHs Tea |
IIPY PABHOYCKOPEHHOM JBUKEHUU IO HAKJIOHHOM IIJIOCKOCTH"
8 CBobOoaHoe nagenue ten. OneiTel ['anmies 1
9 PaBHOMepHOE aBMKEHUE TT0 OKpyx)HOCTH. [lepnoa u yactora 1
oOpareHus. JInHeliHas U yriioBasi CKOpOCTH
10 LeHTpoCcTpeMUTENBHOE YCKOPEHHE 1
11 [Tepsriit 3akoH HeroTOHA. 1
12 Bropoii 3akon HeroToHa. 1
13 Tpernii 3axkoH HeroToHa. [IpuHIUI Cynepno3uuu CUil. 1
14 Pemenue 3agau Ha npuMeHeHne 3akoHOB HeroToHa 1
15 Cuna ynpyroctu. 3akoH ['yka 1




16

Pemenue 3amau no teme «Cua YIOPyroctm»

JlabGopaTopnas padora Ne2 «OnpeneneHne KeCTKOCTH

17
TIPYKUHBDY

13 Cuia TpeHus: cuia TPEHHUS CKOJIbKEHUS, CUJIa TPEHUSI OKOS,
JPYTHE BUJBI TPCHHUS.

19 Pemenue 3anay no teme «Cumna TpeHUS»

20 JlaGopaTopHas pa6ora Ne3 "Onpeznenenue kodpduuneHTa
TPEHUSI CKOJIbXKEHUS"

21 Pemenue 3amau mo reme "3akonsl Hetorona. Cuma ynpyrocTu.
Cuna tpenus"

) Cwuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHUE
CBOOOTHOTO TIaICHUS

7 Ypok-koHpepeHnus "JIBIKeHHEe Tell BOKPYT TPaBUTAIIHOHHOTO
nentpa (Conmueynas cucrema). ['anmaktuxu"

24 Pemrenue 3amau no reme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO
TArOTeHUs"

)5 JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckas
cKkopocTh. HeBecomocTs U meperpy3ku

26 PaBHOBecue MaTeprabHOW TOUYKU. AOCOTIOTHO TBEPAOE TETIO.
PaBHOBecue TBEPIOTO Tela € 3aKPEINIEHHON OChIO BpallleHUS

27 MowmeHnT cuinsl. LleHTp TsKkeCTH

28 Pewenue 3anpau no reme "MomeHT cuibl. LleHTp TsxkecT"

29 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MexaHndecKoe
nBkenne. Bsaumonelictsue ten"

30 KonTpoasnas padora Nel o teme "Mexanndeckoe
nBkenue. Bzaumonencraue tea"

31 Nmmnynsc Tena. U3menenue numiynbca. MMmnynbe cuiibl. 3aKoH




COXpaHEHHUs UMITYJIbCa. YTIPYToe U HeYIpyroe
B3aHUMOJCHCTBHE

PeaxtuBHOE nBmxenue. Pemenne 3aqad o reMme "3akoH

32 COXpaHEHUs UMIyJibca"

1 VYpok-koHpepenius "PeakTHBHOE IBIKEHHUE B IPUPOJIE U
TEXHHUKE"

34 Mexanunueckasi paboTa ¥ MOIIHOCTb

35 Pabota cwi TskecTH, ynpyrocTu, TpeHUs
JlabopaTropHnasi padota Ned «Onpeznenenrie paboThl CUITBI

36 TPEHUS NPU PABHOMEPHOM JIBU)KEHUU TeJa 10
TOPU30HTAJILHOM MMOBEPXHOCTH»
Css13b 3Heprum u padoTsl. [loTeHManbHas sHEprus Tena,

37 HOJHSTOTO HaJl TOBEPXHOCTHIO 3eMiH. [loTeHnnanpHas
SHEPIUs CKaTON NPy KUHBI.

38 Kunernueckas sneprus. Teopema 0 KWUHETUYECKOW SHEPIUH.

39 3aKOH COXpaHEHUs MEXaHUUYECKON SHEPTUH.

40 JlaGopaTopHasi padora NeS «/3yueHue 3aKkoHa COXpaHEHUS
SHEPIUn»

41 KonebarenbHoe nuxenne. OCHOBHbIE XapaKTEPUCTHKU
KOJICOaHUH: IepHO/, YacTOTa, AMIUIUTY1a.

4 3aryxaromue Konebanus. BeiHyX/1eHHbIE KOIe0aHusl.
Pe3onanc

43 MareMaTHuecKkuil ¥ NPy KUHHBIM MasITHUKH
VYpok-uccienoBanue npakruieckasi padora Nel

44 «3aBUCUMOCTD NEpHOJIa KOJeOAHUH OT KECTKOCTH MPYKUHBI U
Macchl rpy3a»

45 [IpeBparenue 2HEPTrur P KOJIeOATETLHOM JIBHKCHHH.




JlaGopaTopnas padora Ne6 «OnpeneneHre 4acToThl U

46 nepuoja KojaedaHui mpyKMHHOTO MasTHUKA»
JlabopaTtopnasi padota Ne7 «[IpoBepka HE3aBUCUMOCTH

47 repuo/ia KojiebaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpy3a»
Mexannueckue BoJiHbl. CBONWCTBa MEXAaHUYECKUX BOJIH.

48 [IpononbHbIe 1 TIONIEpEUHbIE BOJIHBIL. [[1MHA BOJHBI H CKOPOCTH
€€ pacpOoCTpaHEHUs.

49 VYpok-koHpepeHus "MexaHnueckue BOJIHbI B TBEPAOM TEIIE.
Ceiicmuueckue BOJTHBI"

50 3ByK. ' poMKOCTB 3ByKa U BbicOoTa TOHA. OTpakeHue 3ByKa

51 VYpok-uccienoBanue npakTuyeckasi padora Ne2
"HaGnroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"

52 HNudpa3Byk u yibTpa3ByK.

53 VYpok-koHpepeHuus "YnbpTpa3Byk v HHGPa3ByK B IpUPOJIE U
TexXHuKe"

54 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHbI
coxpaHeHus. MexaHn4ecKue KoJieOaH!s U BOJIHBI"

55 KonTtpoubnas paboraNe2 1o teme "3akOHBI COXpaHEHMSL.
Mexannyeckue KosneGaHus 1 BOJTHBI"

56 DIIEKTPOMArHUTHOE I0J€. DIEKTPOMATHUTHBIE BOJIHBI

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

53 VYpoxk-koHpepenuus "llkana 371eKTPOMarHUTHBIX BOJIH.
Hcnonbs3oBanue 3I€KTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3U"
VYpok-uccnenosanue npakrudeckas padora Ne3 "M3zyuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO

tenedona"




Pemenue 3amau Ha OIpEACIICHUC YaCTOTHI U AJIMHBI

60 3J€KTPOMArHUTHOM BOJIHBI

61 DnexTpoMarHuTHas npupojaa ceera. CKopocTh CBeTa.
BosnHoBBIE CBOIICTBA CBETA.

2 VYpok-nipaktukyM "BoaHOBbIE CBOCTBA CBETA:!
uHTepdepeHtys u audpaxus”

63 JIyueBasa monenb cBera. Mcrounuku ceeta. IIpsamonuneiinoe
pacnpocTtpaHenue ceeta. 3arMenus ConHua u JIyHsl

64 IIpenomiienne cBeta. 3aKOH NPENOMIIEHHS CBETA
JlaGopaTopnas padora Ne§ "lccinenoBanue 3aBUCUMOCTH

65 yIJIa MPEJIOMIICHHS] CBETOBOIO JIy4ya OT yTJjia MaJIeHUs Ha
rpanute "Bo3ayx-crexkiao""

66 Paznoxenune 6emnoro ceeta B ciektp. OnbiTel HptoTOHA.
CrnosxeHue cieKTpajbHbIX LIBETOB. Jlucnepcus cBeTa
JlaGopaTopHast padora Nel0 "OnbIThI 1O pa3IoKEHUIO

67 0esoro cBeTa B CIIEKTP U BOCHPUSTHIO LIBETA IIPEIMETOB MpHU
uX HaOJIOICHUH Yepe3 LBETOBbIe (pUIbTphI"

68 Ortpaxenue csera. Ilnockoe 3epkano. 3akoH OTpaKE€HUs CBETA.

69 [TonHOE BHYTpEHHEE OTPA)KEHUE CBETA.

70 Ypok-koupepenius " Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO
OTpa)K€HUs B ONITUYECKUX CBETOBOAAX "

71 JIunza.

72 Xo JIydeil B JIMH3E.

7 JlaGopaTopHas pa6ora Ne9 "Onpeznenenue GoKyCHOTO
paccTOSHUS M ONITUYECKON CUIIBI cOOMparomieit JTUH3bI"

74 Ypoxk-koupepenus " Ontudeckas cucrema ¢oroariapara,

MHUKPOCKOIIA U Tejieckona."




I'ma3 xak onTuyeckas cucTemMa. BJ'II/ISOPYKOCTL n

75 I
JAIbHO30PKOCTb.

76 Ypok-koHpepenuus "ledextrl 3penus. Kak coxpanurb |
3peHue"

77 OmnpiTel Pe3epdopa u muraneTapHasi MoJIeb aToMa 1

78 Monens atoma bopa 1

79 Hcnyckanue 1 norioneHre cBeta arToMoM. KBaHTHI. 1
JluneituaTbie CIEKTPbI

80 Ypok-tipaktukym "HabmoieHne ciekTpoB uCycKaHus " 1

81 PagnoaktuBHOCTH AJba, OeTa- 1 raMMa-u3IIydeHHs.. 1

82 Crpoenune atoMHOr0 siipa. HykiionHas Moziens aTOMHOTO siipa. 1

83 H3oTonsl. PagnoakTBHBIE TPEBPAILICHUS. 1

84 Pemenue 3anay no teme: "PagnoakTuBHble IpeBparieHus” 1

85 [Tepuon nmonypacmnajga aTOMHBIX SIAEP. 1

26 VYpoxk-koHpepenuus "PagroakTUBHBIC U3ITyUeHHs B IPUPO/IE, |
MEIHIUHE, TEXHUKE"

27 SnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U 1
MaccoOBOTO YHCe

88 OHeprus CBA3U aTOMHBIX sA1ep. CBA3b MacChl U SJHEPIUHU 1

89 Pemenue 3anau no teme "Snepusie peakuun" 1

90 Peakuuu cunTesa u nenenus suep. IcTouHMKH SHEPrun 1
ComnHia u 3BE37

91 VYpoxk-koHpepenuus "Anepnas snepretuka. JledcTBus 1
PaIUOAaKTUBHBIX M3JTyUY€HHUH Ha )KUBbIE OPraHU3MBbI"

92 [ToaroroBka K KOHTPOJILHOM paboTe MO TEME 1

"DJIEeKTPOMATrHUTHOE N0JIE€. DIEKTPOMArHUTHBIE BOJHBI.




KBanroBrie sBienus"

KonrtpoabHasi padora Ne 3 no teme "D1eKTpOMarHuTHOE

93 roJie. DIIEKTpOMarHuTHbIe BoJIHBI. KBaHTOBBIE siBNeHUs" !

94 [ToBTopenue, 0600meHue. JlaGopaTopusie paéoTsl Ne 11 no 1
Kypcy "B3aunmoneiictBue Ten"

95 [ToBTOpenue, o0o0IeHNE. Penienne pacueTHBIX U 1
KaueCTBEHHBIX 3a7a4 1o TeMe "TerioBklie nmpomecchl”

96 [ToBTOpenue, 0606meHne. Pemienue pacyeTHbIX U 1
KadyecTBeHHBIX 3a7a4 1o Teme "KIIJI TerioBsix nBurareneit”

97 [ToBTOpenue, 06061meHne. Pemienue pacyeTHbIX U 1
KadecTBeHHBIX 3a1a4 1o teme "KIIJ[ anexkTpoycraHoBOK"

08 [ToBTOpenue, o6o0meHne. JlaGopaTopubie pa6oThl Nel2 1o 1
Kypcy "CBeToBbI€ sIBICHUS"

99 [loBTOpenue, 0606meHue. PaboTa ¢ Tekctamu 1o Teme ]
"3aKOHBI COXPAHEHUS B MEXaHUKE"

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu Mo Teme 1
"Konebanus u BOTHBI"

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o Teme 1
"CBeroBbl€ sBIEHUA"

102 [ToBTOpenue, 06061meHue. PaboTa ¢ Tekctamu 1o Teme |
"KBanToBas u snepHas puzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




