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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUA M TpeOOBaHUU K pe3yJabTaraM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMmbl, MPEACTABICHHBIX B
OI'OC 00O, a taxxe ¢ yu€Tom (enepanbHoi padboueil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenonasanusi yueOHoro npeamera « Duznxa.

Conepxanue mnporpaMMbl 1Mo (U3MKE HalpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYYarOIIMXCS W OpraHU3alui0 H3yYeHHUS
(¢u3MKM Ha JESITeNbHOCTHOM ocHoBe. B mporpamMme mno (¢u3uke y4uTHIBAIOTCA
BO3MOXKHOCTH ydeOHoro mnpeamera B peanuzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMbBIM JINYHOCTHBIM M METANpPeIMETHBIM pe3yabraraM o0ydeHHus, a TaKkxKe
MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMUs.

[Iporpamma no ¢u3uke ycTaHAaBIMBAET paclpeeieHre yueOHOro Marepuaa
no rogaM oOydeHus (Mo Kjaccam), MpeajaraeT NpUMEpPHYIO MOCIeI0BaTENbHOCTD
U3y4YeHHUsS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOTO COAEpNKaHUS U
yuéTe BO3PACTHBIX 0COOEHHOCTEN 00yUYaIOIIHUXCS.

[Iporpamma mo ¢usuke paspaboTaHa C IEIbIO OKa3aHUS METOIUYECKOM
MIOMOIIIM YYUTEII0 B CO3IaHUH pabodeil mporpaMMbl 10 y4eOHOMY MPEAMETY.

®u3zrka ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJbKY (PU3NUYECKHIE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U pusznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTaBIsACT Hauboyee sICHbIC
oOpa3ibl MPUMEHEHU HAYYHOIO METOZa MO3HAaHUS, TO €CTh CI0Cc0o0a MOMy4YECHHUS
JIOCTOBEPHBIX 3HAHUW O MUPE.

Opna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OO0pa30BaHUsI B CTPYKTYpe OOIIEro
o0pa3oBaHusl COCTOMT B (DOPMHUPOBAHHM €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEpECa K HayKe y O0y4aromuxcsl.

WNzyuenne Qusukun Ha 0a30BOM ypOBHE TPEIINONAaracT OBJAJCHHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

® Hay4YyHO OOBSICHATH SIBICHMUS;

® OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHNUS;

® UHTEPNPETUPOBATH  JAHHbIE WM  KCIOJb30BaTh  HAy4yHbIE
JI0Ka3aTeJIbCTBA JIJIS [TOJTy4YEHHSI BBIBOJOB.

Lenn wu3yueHuss QU3MKU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
onpezneneHsl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «Pusnka» B
oOpa3zoBarenbHbIX opranu3auusix Poccuiickoir ®enepauun, peanu3yromux



OCHOBHBIE  001Ie00pa30oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON peElIeHHEM
Konnernn MunucrepcTBa npocseienus Poccuiickoit denepanum (mpoTokon ot 3
nekadps 2019 . No [1K4BH).

Ieau n3yyenus pusuku:

NPHOOPETCHHE WHTEpPECa M CTPEMIICHHSI OOyYaloIMUXCS K HAyYHOMY
U3YYCHHUIO TIPUPOABI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUA O HAyYHOM METOJIEe TIO3HAHUS U (OPMUPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOITUM SIBJICHUSIM;
(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PECHUS KaK Pe3y/ibTaTa U3y4YeHHUsI OCHOB
CTPOCHHUS MaTEePUH M PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE TPEACTABICHUN O PO (PU3MKHM JJI Pa3BHTHS JPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;,

pa3BUTHE  TPEJACTAaBICHUH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCUOHANILHON JeATEIbHOCTH, CBA3aHHOW ¢ (DM3MKOMW, IMOATOTOBKA K
JajabHeHIIeMy oOy4eHHIO B 3TOM HalpaBICHUH.

I[OCTI/I)KCHI/IG 9THUX ueneﬁ mporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI 00ecIeunBaeTCs PCIICHHUEM CIICAYIOIIHUX 3aaa4.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOCHHWW  BEHIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NproOpETeHHEe YMEHUW OINHUCHIBATH U OOBSCHATH (PUINICCKUE SIBICHUS C
UCTIOIb30BaHNEM TIOJTyUYEHHBIX 3HAHUH;

OCBOCHHE METOJOB PCIICHUS MPOCTCHINMUX pacuYETHBIX 3aaad C
UCTIONB30BaHUEM (DM3MUYECKHX MOJCNeH, TBOPUYECKHX W IPAKTHKO-
OPUCHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BBITIONHATH OMBITHI,
naboparopHpie  pabOTBI M OKCIIEPUMEHTAJbHBIE HUCCIEIOBAaHUS C
UCTIOJb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ WHPOPMANHMEH (PU3NUECKOTO COACpP’KaHUA,
BKJTItOYasi UHGOOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIlEeHMBaHKE NH(OpMAIny;

3HAKOMCTBO €O cdepamu nmpodecCHuOHATHHON JAESTEIBHOCTH, CBI3aHHBIMU
C (Gu3uKOi, W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (DU3UIECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIEINO), B 8
Kiacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Helelo).



[Ipennaraemsiii B mporpaMMe no (pU3MKe MepedeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHATENBHBIN XapaKTep, YUUTENb JEIaeT BbIOOP MPOBEICHHUS
7a0b0paTopHbIX pabOT MU ONBITOB C YYETOM MHJMBHIYaJIbHBIX OCOOEHHOCTEH
0o0yyYaroluxcs, COUCKAa 3KCIEPUMEHTAIBHBIX 3aJaHuM, MpEeAJIaraéMbIX B pamMKax
OCHOBHOT'O rOCYAapCTBEHHOIO DK3aMeHa 10 (pHU3HKe.



COAEP) KAHUE OBYYEHUA
7 KIIACC

Paznes 1. ®u3uka u eé pojib B NO3HAHUH OKPY KaKOUIero Mupa.

®usuka — Hayka O mnpupone. fsneHus npuponbl. PU3NYECKUE SBICHHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznyeckue BeaUUMHbL. M3Mepenue ¢usmyeckux BenuuuH. Duznyeckue
npubopsl. [lorpemuocts u3mepenuit. MexayHapoyHas cuctreMa eJuHulL.

Kak ¢u3uka u gpyrue ectecTBeHHble HAyKd U3y4aloT npupoay. EctecTBeHHO-
Hay4YHbId METOJl TMO3HaHWA: HaOJIIONEeHHe, MOCTAHOBKAa HAy4YHOIrO BOIpOCa,
BBIIBIDKEHHE THUIIOTE3, OKCIEPUMEHT 110 TMPOBEpKE THUIOTE3, OObSICHEHHE
Habmogaemoro siBieHusd. Onrcanue PU3NYeCKUX BJIECHUN ¢ TOMOUIBI0 MOJIETIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TEIUIOBbIE, DJEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIE

SIBIICHUSL.
2. ®Ousnueckue MpuOOpsl U MPoLeaypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuvie padomsl u onvimel.

Omnpenenexue 1EeHbI AEICHU LKaJIbl H3MEPUTEIBLHOTO pHOopa.
N3mepenue paccTosiHui.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tela.

Omnpenenenue pasmMepoB MaJIbIX TEIN.

N3mepenue temneparypel IpU IIOMOIIM JKUJIKOCTHOIO TEpPMOMETpa H
JATYUKA TEMIIEPATYPHI.

AN

6. IlpoBenmeHue wmccieqOoBaHUS IO MPOBEPKE THIOTE3bI: NAJIBHOCTH IMONETA
IapyiKa, MyIMEHHOTO TOPU30HTAJIBHO, TeM OOJbIIE, YeM OOJIbIe BHICOTA
mycka.

Paznean 2. IlepBoHavyajibHbIe CBeIeHUSI 0 CTPOEHMH BellleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJEKYIbl, UX pa3Mepbl. OMbITHI,

JIOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEILECTBA.

JIBrkeHue yactul] BemiecTBa. CBsI3b CKOPOCTH JIBUKEHUSI 4YaCTUI[ C
TeMIieparypoii. bpoyHoBckoe nBwkenue, muddysus. B3auMomeicTBHe dYacTHIl
BEILIECTBA: NPUTSX)KECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU U TBEPABIX
(KpuCTaJITMYECKUX) Tesl. B3auMoCBA3b MEXAy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperarHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO IBUKEHUS.



2. HaGmronenue nuddysun.
3. HaGmionenue  siBieHUM,  OOBACHAIOIIMXCS  NPUTSDKCHUEM WM
OTTAJIKUBAHUEM YaCTHIl BEIIIECTBA.

Jlabopamopnuvie padomul u onvimel.

1. Ouenka jguameTpa aromMa METOIOM PSAOB (C  HCIOJb30BAaHUEM

¢dororpaduii).

2. OmnbITHI IO HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJICKYJSIPHOTO TIPUTSIKEHUS.

Pa3znea 3. /IBu:KeHre ¥ B3aUMOeCTBHUE TeJl.

Mexanudeckoe ABWXKEHUE. PaBHOMEpHOE ¥ HEPaBHOMEPHOE JBIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér myTtu u
BPEMEHHU JIBHIKCHUS.

SABnenue wHepuuu. 3akoH uWHepHuU. B3aumojeilcTBue Ten Kak NpUYMHA
U3MEHEHHUS CKOPOCTH JBIDKGHMsI Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnotHoCTh BemiecTBa. CBsI3b IJIOTHOCTH C KOJIUYECTBOM MOJICKYJ B CIUHMIIC
00BEMa BelecTna.

Cuta Kak XapakTepUCTHKa B3auMoOJeUcTBUA Tell. Cuiia ynmpyrocTd U 3aKOH
I'yka. U3mepenue cuibl ¢ MOMOIIBI0 JTUHAMOMETpa. SIBICHUE TATOTEHUS U CHUJIa
TsoxecTd. Cujia TSHKECTH Ha Apyrux miaHeTax. Bec tena. HeBecomocTs. Crioxkenue
CWJI, HApaBJICHHBIX MO OAHOM mpsiMoil. PaBHoxaeicTBytomas cwi. Cuna TpeHHs.
TpeHue cKoNnbKEeHUsI U TPEHUE MOKOs. TpeHne B IpUpPOI€ U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHWn4ecKoro JIBMKEHUS TeTa.

H3Mepenne cKopoCcTH NMPSIMOJIMHEWHOTO JIBUKECHUS.

HaGmronenue siBieHus: HHEPIIUH.

HabGnronenne naMeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.

CpaBHeHUE Macc MO B3aUMOAECHCTBUIO TEN.

CnoxxeHue cuil, HapaBJICHHBIX IO OJJHON MPSMOM.

Jlabopamopnuvie padbomsl u onvimel.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBMKEHUS (IIapvKa B KUIAKOCTH,
MOJIEIH JIEKTPUIECKOTO aBTOMOOWIISI M TaK Jajee).

2. OrmpeneneHue CpelHE CKOPOCTH CKOJBKEHUS OpycKa WIHM IMIapuKa IO
HaKJIOHHOM IIOCKOCTH.

3. Ompenenenne MIOTHOCTH TBEPAOTO Tea.

4. OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsLKeHHUS (nedopmarini)
PYXHUHBI OT MPUIIOKEHHOW CHIIBI.

5. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHS OT
Beca Tejla U XapakTepa COMPUKACAIOUIMXCSl TOBEPXHOCTEH.

SRS S

Pa3nen 4. /laBinenune TBEPABIX TeJl, sKUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIICHUS U YBEIUYECHMs JaBieHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJ€HUsl Tra3a OT 00béMa, Temmeparypsl. llepemaua mnaBneHus
TBEPJBIMHU TEJIAMU, XUAKOCTAMU M raszamu. 3akoH [lackang. [IHeBmarumueckue
MalIuHbl. 3aBUCUMOCTh JaBJIEHUS KHUAKOCTU OT IMyOuHBL. ['mapocrarmyeckuit
napanokc. Coobiaromuecs cocyasl. [ uapaBnuueckue MEXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe aaBieHue. [IpUyuHBI CyIIECTBOBaHUS
BO3AyHON o6omouku 3emiun. OmnbiT Toppuuermnu. M3mepenue arMocdepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPHI.

[TpuGops! 1151 U13MEpeHUs: aTMOCPEPHOTO JaBICHHUS.
JleficTBUE MKUAKOCTU U ra3a Ha MOTPYy>KEHHOE B HUX Tesno. BulTamkuparomas
(apxumenosa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxorniaBanue.
Jlemoncmpayuu.

ok wnE
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3aBUCHMOCTb JAaBJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUsS )KUAKOCTHIO U Ta30M.

CooOmatoruecs CoCyabl.

I'mppasnuyeckuii npecc.

[IposiBnenue nericTBust aTMOC(PEpHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA OTPYKEHHON YacTH Tela
Y IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEHN CUJIBI BECY BBITECHEHHOU JKUIKOCTH.
YcnoBue miaBaHus Tejl: IIaBAaHUE WIHM NOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuuvie padomsl u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyXEHHOH B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHne  BBITAJKUBAIONIEH  CHJIBI, JICHCTBYIOIIEM Ha  Telo,
MOTPYKEHHOE B KUIKOCTD.

IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOLIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MaccChl TeJIa.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTb BBITAJIKUBAIOIIECH  CHUJIbI,
JIEHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHON B JKUKOCTh
YaCTH TEJIA U OT IUNIOTHOCTH KUJKOCTH.

KoHctpynpoBanue apeomerpa WiIM  KOHCTPYMPOBAaHHME  JIOAKH U
OIpENIETICHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTH. JHEPIHUSL.

Mexanuueckast pabora. MOIIHOCTb.

[IpocTeie MexaHWU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecus priuara. [I[puMmeHeHnue npaBuia paBHOBECHs pblyara K 0J10Ky. «30J10To€



npaBuio» Mexanuku. KIIJ[ npocTeix MexanuzMoB. I[IpocTeie MeEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. KuHeTnMdeckas W INOTEHIMAJIbHAs DHEPTHS.
IIpeBpameHne 0OTHOrO BHJ1a MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUS
SHEPIUM B MEXaHUKE.

Jemoncmpauyuu.

1. IIpumepsbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie padomel u onvimel.

1. Onpenenenue paboOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHUHU TeJa 10

TOPU30HTAIBHOM MOBEPXHOCTH.
2. UccnenoBanue ycioBHil paBHOBECHS pblyara.
3. Mmepenune KII/I Hak1OHHON MIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKON YHEPrUu.
8 KIIACC

Pa3nen 6. TensioBble siBJIeHMSI.

OCHOBHBIE TIOJOXKEHUS MOJICKYJISPHO-KUHETUYECKOW TEOpUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYNI. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHOKMHETUUYECKON TEOPHH.

Monenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdHubeie Tena. OObsICHEHWE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE TMOJOKEHUUA MOJIEKYISIPHO-KUHETHYECKOW TEOpHUH.
CmauuBaHKe U KaNWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsa3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABHMKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHHS BHYTPCHHEH JHEPIuM:
TeIIonepeiada u coBepiieHrne padboTel. Buabl Teruionepeaaun: TEIIONPOBOAHOCTb,
KOHBEKIIHS, U3TyYCHHE.

KonnyecTBo Temnorel. YaelbHAsh TEIIOEMKOCTH BeEHIECTBA. Te€IUio0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIUIOBOTO Oamanca. [aBieHue u orBepieBaHne
KPHUCTAJUIMYECKUX BEIIECTB. YIeiabHas TeIUioTa IutaBieHus. IlapooOpazoBanue u
koHaeHcanus. Mcmapenme. Kunenue. VYmenbHas Teruiota mnapooOpa3oBaHMS.
3aBUCHMOCTH TEMIIEpATyphl KUTICHUS OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIuBa. YIeabHas TEIJI0Ta CrOpaHus.

[Ipunuunsl pabotel TemnoBbix aBurareneid KIIJ[ temoBoro nBurarens.
TernoBble ABUTATENN U 3AIIUTA OKPYKAIOIIEH CPEIbI.

3aK0oH COXpaHEHHUS M IIPEBPAILCHUS SHEPTUM B TEIUIOBBIX MpOIlieccax.

Jemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO IBUKEHUS.

2. Habmonenue muddys3un.
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HaGnronenue siBjeHnii cMaurMBaHUs U KallWIISIPHBIX SIBICHUH.

HaGnronenue TemioBoro paciumpeHust Tel.

N3menenue namieHus rasza npu U3MEHEHUU 00bEMA W HATPEBAHUM WIIU

OXJIKJICHUH.

[IpaBuiia u3mMepeHus TeMneparyphl.

Buabl reronepenayn.

OxJakieHue Ipu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHun pabOThl BHEITHUMU CHJIAMH.

10.CpaBHeHUE TETIIOEMKOCTEH pa3TUYHBIX BEIIECTB.

11.HaOnronenue KUIIEHUs.

12.HaGmroeHue mocTosTHCTBA TEeMIIEPATyPhl MPU MJIABJICHUH.

13.Monenu TemIoBbIX ABATATENEH.

Jlabopamopnuvie padomol u onvimel.

1. OmnbIThI IO OOHAPYKEHUIO JEUCTBHS CHUJI MOJICKYIISIPHOTO TIPUTSKCHHUSI.

2. OmBITHI IO BBIPAIIMBAHUIO KPHUCTAIIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OneIThl 1O HAOJIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEI.

4. OmpeneneHue AaBICHUS BO3ayxa B OaJUIOHE MINIPUIIA.

5. OnpITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JAaBIEHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKICHUS.

6. [IpoBepka runoTes3sl JMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOWMKA KUAKOCTU
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.

/. HaGmionenue wu3MeHEHUs BHYTPEHHEH OSHEpruM Teiaa B pe3yibrare
TEIUIONEepEeNaYl U pabOThl BHEITHUX CHJL.

8. UccnenoBanue siBieHHs] TEIIOOOMEHA IPU CMEIIMBAHWW XOJIIOAHOW U
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ropsiyei BOJIbI.
9. OmpeneneHve  KOJAMYECTBA  TEIJIOTHI, TOJYYEHHOTO  BOAOW  TIpH
TEIUIOOOMEHE ¢ HarpeThiM METAJUTMUYECKUM HAITUHIPOM.

10.Ompenenenue yneabHON TETUIOEMKOCTH BEIIECTRA.

11.UccnenoBanue npouecca UCrnapeHus.

12.OnpeneneHre OTHOCUTEILHON BIAXXHOCTH BO3IyXa.

13.0Omnpenenenue yaenbHON TEIUIOTHI IJIABICHUS JIbA.

Pa3znen 7. DiiekTprueckne U MATHUTHbBIE SIBJICHH.

Onektpuzanusa Ten. J(Ba poma »neKTpudecKux 3apsaoB. BzaumoneiicTBue
3apsKeHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTD CHIIbI B3aUMOJICEUCTBUS 3aPSyKEHHBIX
TE€J OT BEJIMYMHBI 3aPsIIOB U PACCTOSTHUSI MEXKAY TEIaMH ).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3nekTpuueckoro mons. [lpunuun
CYINEPIO3UIUHU FIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocutenu snekrpudeckux 3apsaoB. DINEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenue atoMa. [IpoBOAHUKYN U TUSTEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsaa.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUSA JIECKTPUUYECKOTO TOKa.
NcTouHMKH TIOCTOSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOTO TOoKa (TEIIOBOE,
XUMUYECKOe, MAaTHUTHOE). DIEKTPUUECKUM TOK B )KUIKOCTSIX U razax.

Onexrtpuueckasgs uenb. Cunma  Toka.  ONEKTPUYECKOE  HAIPSIKEHUE.
ConporuBiieHrEe TPOBOAHUKA. YIEIbHOE COIPOTUBIIEHUE BENIECTBA. 3aKoH OMa J1s
ydacTka 1enu. [locinegoBarenbHoe U napajieIbHOE COEAMHEHUE TPOBOITHUKOB.

PaGora u MoOmIHOCTH »dJekTpuueckoro Toka. 3akoH Jlxoyms—JIenna.
DJNEKTpUYECKUE 1eNH U MOTPEOUTENIN dEKTPUUECKOi 3Heprun B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHL. B3anmoneiicTBue MOCTOSTHHBIX MAarHUTOB. MarHuTHoe
noJsie. MaruuTHOE 1oJjie 3eMJIM U €ro 3HaueHue JJ1s1 ’KU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe 1oJie AIEKTPUUECKOro Toka. [ [puMeHeHne 31eKTpOMarHuTOB B TEXHUKE.
JleiicTBU€ MArHUTHOTO TMOJiE Ha TNPOBOJHUK C TOKOM. OIJIEKTPOABUTATEIb
MOCTOSSHHOTO  TOKa. Mcrmosib30BaHUE  DIIEKTPOJBUTATENEH B TEXHUYECKUX
YCTPONCTBAX M HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue snmekTpoMarauTHo uHAYKIUU. [IpaBuio Jlenna.
DIEeKTpOreHeparop. Crnioco0b1 NOJIyYEHUS AIEKTPUYECKOM SHEPTHH.
DNEeKTPOCTAHIIMN Ha BO30OHOBISIEMBIX UCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DnekTpuszauus Tell.

JIBa poa AIIEKTPUUECKUX 3apsi 0B U B3aUMOJICICTBUE 3apsKEHHBIX TEI.
YCTpPONCTBO U AEHUCTBUE IEKTPOCKOIIA.

DneKkTpocTarnyecKas HHIYKIUSI.

3aKOH COXpaHEHUS AMEKTPUUYECKUX 3apSAI0B.

[IpOoBOIHUKY U ATUBIEKTPUKHU.

MopnenupoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIA.
HcTouHMKY MOCTOSTHHOTO TOKA.

. JIeHcTBUS 2IEKTPUYECKOTO TOKA.

10 DNEKTpUYECKUN TOK B )KUIKOCTH.

11.T"a30BbIi pa3ps.

12.3mepenne chiIbl TOKa aMIepPMETPOM.

13.M3MepeHnne AIeKTpUIeCKOTO HAMPSIKEHUS BOJBTMETPOM.
14.Peocrtar u Mara3uH CONpPOTUBICHUMN.

15.B3anMoneiicTBrE NOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTHU PA3CIICHAS TTOJFOCOB MAarHUTA.
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17.MopaenvupoBaHKEe MarHUTHBIX IMOJIEH MOCTOSTHHBIX MAarHUTOB.



18.OmnbIT Dpcrena.

19.MaruuTtHoOe€ 1nojie Toka. DIEeKTPOMarHur.

20./leiicTBME MATHUTHOTO OISl HA MPOBOJTHUK C TOKOM.

21.9nekTpoaBHUraTellb MOCTOSIHHOTO TOKA.

22.VIccienoBaHue sIBICHUS 2JIEKTPOMArHUTHOM UHIYKIIUU.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTb HANpaBi€HUsT HMHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHMSI.

25.21eKTporeHeparop noCTOTHHOTO TOKA.

Jlabopamopnuvie padomsl u onvimel.

1. OnpiTel 1O HAONIONEHUIO DJICKTPU3AMU Tel WHAYKIUMEH W Mpu
CONPUKOCHOBEHUH.

2. UccnenoBanve A€MCTBUS DIEKTPUYECKOrO TOJIE HA TPOBOIHUKH U

JTUDIIEKTPUKH.

CoOopka u npoBepka padOThl AEKTPUUYECKOH I[ENMH MOCTOSTHHOTO TOKA.

N3mepenue 1 peryaupoBaHie CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMpsIKCHUS.
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HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, WIYIIETO 4Yepe3 pPe3ucTop, OT

COTIPOTHUBIICHHSI PE3UCTOPA M HANIPSHKEHUST Ha PE3UCTOPE.

7. OIBITHI, JEMOHCTPHUPYIOIITUE 3aBUCHUMOCTD ANEKTPUIECKOTO
COTNPOTHUBJIEHUs] TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIATX IONEePEIHOrO
CEUECHUS U MaTepuaa.

8. IlpoBepka mpaBuia CJIOKEHUS HANPsHDKEHUH TIPU  TOCJIEA0BATEIBHOM
COCIMHEHUH JIByX PE3UCTOPOB.

9. TlpoBepka mpaBmyia ISl CHJIbI TOKAa TPH TapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

10.Onpenenenre pabOTHI AMEKTPUICCKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11.OnpeneneHue MOIIHOCTH  AJIEKTPUUYECKOTO TOKa, BBIACISIEMOM Ha
pes3ucTope.

12.UccnenoBaHrue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaIlpsDKCHUS HA HEW.

13.Omnpenenenune KI1J] narpesares.

14.VccnenoBanne MarHuTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.M3yueHre MarHUTHOTO TTOJISI TOCTOSTHHBIX MAarHUTOB IPU BX 0ObETMHCHUN
U pa3/ieJICHUMU.

16.UccnenoBanne TEHCTBUS ANEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0nbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKA M HaIllpaBJICHHUs TOKA B KaTYIIIKE.

18.M3ydyeHne NeMCTBUS MAarHUTHOTO TOJISl HA MIPOBOIHHUK C TOKOM.



19.KoHcTpyHnpoBaHue U U3y4eHHE padOThl JIEKTPOJBUTATEIS.
20.U3mepenune KIIJ[ anexTpoaBUrareabHOi yCTAaHOBKHU.
21.0mbITBI IO HUCCIEIOBAaHUIO SIBJICHUS 3JEKTPOMATHUTHON WHIYKUHUU:
UCCJIeI0BaHUE U3MEHEHUH 3HAUEHUS U HAITPaBJICHMS MHAYKIIMOHHOTO TOKA.
9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHMS.

Mexannueckoe aBwxkeHue. MarepuanbHag Todka. Cucrtema oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABWKEHUSA. PaBHOMEpHOE MPSMOJIHUHEHHOE
nBrkeHue. HepaBHOMepHOE mpsiMONUHEHOE nBMKeHHe. CpeHsis 1 MTHOBEHHAs
CKOPOCTb T€Jla MPU HEPABHOMEPHOM JBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiHoe aBmxeHue. (CBoOogHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ileproa m uacrora oOpaiueHwus.
JIuneliHasg U yrioBas CKOpOCTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH Herotona. Bropo# 3akon Herorona. Tperuii 3akoH Herotona.
[TpuHIUIT CyTIepNO3UILINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPeHUS CKOJIbKEHUS, CUJla
TPEHUS MOKOSI, APYTHE BUIbI TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOTHOTO
nafgeHud. J[Bmxenue mianer BOKpyr Connua. IlepBas kocmuueckass CKOpPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue marepuanbHOl TOUKK. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynsc Tena. 3meHeHune umnyinbca. MMnynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE JBUKEHHE.

Mexanudeckass paboTa W MOIMHOCTh. PabGoTa CHJI TSXKECTH, YINPYrOCTH,
TpeHus. CBsi3b dHepruu U padoTel. [loTeHnManbHas SHEPrus Tena, MOIHATOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHImanbpHas 3Heprus cxxarou npyxuHbel. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPTrUH. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaGmroneHne MeXaHU4YECKOTO JBMKCHHS TEJa OTHOCUTEIIBHO Pa3HBIX Tel

orcufra.

2. CpaBHEHHE TyTeH W TPACKTOPUN ABUKCHHS OMHOTO M TOTO K& Tema

OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

3. M3mepenne cKOpOCTH U YCKOPEHUS MIPSIMOJIMHEHHOTO JBUKCHHSI.
HccnenoBanue npu3HakoB PpaBHOYCKOPEHHOTO JBUKECHMUS.

5. HalGmrogeHnue nBMKEHHS TeJia MO OKPYKHOCTH.

>



6. HaGmronenue MeXxaHMYECKUX SIBJICHUM, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCUTEIIBHO
KaOuHeTa (HU3UKU.

/. 3aBUCUMOCTb YCKOPEHUS Teja OT MacChl Tela U JEHCTBYIOIIEH HAa HEro
CUJIBIL.

8. HaOmroneHue paBeHCTBaA CUII PU B3aUMOJEHCTBUHU TEN.

9. U3menenue Beca Teja NpU YCKOPEHHOM JIBH>KEHUU.

10.Ilepenavya ummynbca Npy B3aUMOJEHCTBUU TE.

11.TIpeo6pazoBaHusi SHEPTUU IPHU B3aUMOACHCTBUU TEN.

12.Coxpanenue uMmnysabsca Npu HEYynpyroM B3auMOJEHCTBUU.

13.Coxpanenue ummynabsca npu abCOoNOTHO YIPYTOM B3aUMOACHCTBUU.

14.HaGmroneHue peakTUBHOTO JABUKEHUS.

15.CoxpaHneHue MexaHM4eCKOM FHEPTUU PpU CBOOOTHOM NaJeHHUH.

16.CoxpaneHue MEXaHMYECKOW PHEPTUU NP ABUKECHHUH Tella MO JeHCTBUEM
IPYKUHBI.

Jlabopamopnuvie padomul u onvimel.

1. KoHctpyupoBaHue TpakTa AJisi pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JIBUKCHUS IIIAPUKA UITU TEJICKKH.

2. OrmpeneneHrue CpelHeld CKOPOCTH CKOJBXKEHUS OpycKa WM JBUXKEHUS
IapyvKa o HaKJIOHHOM IJIIOCKOCTH.

3. Ompezenenne yCcKOpPeHHUs Tela MPU PABHOYCKOPEHHOM JBM)KCHHH IIO
HAKJIOHHOM IIJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HauaJIbHOU CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CAM TPU PABHOYCKOPEHHOM JBI)KCHHH 0e€3
HAUYAJIBHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEIN, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOpPMAaJIbHOTO JIaBJICHUS.

7. Omnpenenenue k03P GUIIMEHTA TPEHUS CKOTBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne paboThl CUIIBI TPEHUS [IPU PABHOMEPHOM JIBIKEHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

10.Ompenenenne pabOThl CWJIBI  YNPYrOCTH TIPH  TOABEME Tpy3a C
UCIIOJIb30BaHNEM HEIO/IBMXKHOIO U MTOJIBUKHOTO OJIOKOB.

11.13yueHue 3aKkoOHA COXPAHEHHUS YIHEPTHH.

Pasznen 9. Mexanu4eckue Koje0aHus U BOJIHBI.
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KonebarenvrHnoe aBukeHrne. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUI: Tepuo,
4yacToTa, aMIUINTyAa. MareMarndyeckuil U NpYyKUHHBbIN MasTHUKU. IIpeBpaiuenue
HHEPrUU MPH KoIeOaTeIbHOM JBUKEHUU.

3aryxatomue  koneOanus.  BbeiHykIeHHble — koneOanusi.  Pe3onaHc.
Mexannueckue BoJiHBL. (CBOICTBA MEXaHMYECKUX BOJH. IIpomonbHble U
nomnepeyHble BOJHBL. JIIMHA BOJHBI K CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOIHBI B TBEPAOM TeENE, CEMCMUYECKUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u
yABTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune koneOaHWil TeJl IIOJ AEUCTBUEM CHUIBI TSIXKECTH WU CHIIBI
yIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MIPYXKUHE.
HaGnronenune BIHY X ICHHBIX KOJIEOAHHUM U pEe30HAHCA.
PacnipocTpanenue npoaobHBIX U MONEPEUHBIX BOJIH (HA MOJEIH).
HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HAHC.

Jlabopamopnuvie padomsl u onvimel.

1. Ompenenenue 4aCTOTHI U NEPUOJA KOJIEOAHUN MaTeMaTHYECKOTO MasiTHUKA.

2. OrmpeneneHre 4acTOThI U Meprojia KoiaeOaHuil Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TMEepUOa KoJieOaHUM MOABEIIEHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH TIepHoOAa KoseOaHuil MPYKMHHOTO MasTHUKA
OT Macchl Irpy3a.

5. TIpoBepka HE3aBUCUMOCTH TiepuoAa KoieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpy3a.

6. OmnbIThl, JEMOHCTPUPYIOIIME  3aBHUCHMOCTh  Iepuoja  KosueOaHui
IPYKUHHOTO MAasiTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKOpeHus CBOOOIHOTO MaIeHUsI.

Paznen 10. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE  Moje.  OJJIEeKTpOMarHuTHble  BoiHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH. I[llkana »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSA3HU.

DOnekTpoMarHuTHas mnpupoja cBera. CkopocTh cBeTa. BomHOBBIE cBoiCTBa
CBETa.

Jemoncmpayuu.

1. CoiicTBa 37€KTPOMarHUTHHIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnuie padbomul u onvimol.



1. W3ydyeHue CBOWCTB 3IEKTPOMAarHUTHBIX BOJH C MOMOIIbIO MOOHMIIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbI€ SIBJICHUS.
JlyueBas  mozmenb  CBeTa. Hcroynuku  csera. IIpssmonnneniHOE

pacnpoctpanenue ceera. 3armenus Connua u JIlynsl. Otpaxkenue ceera. [lnockoe
3epKaio. 3aKOH OTPa)XE€HUs CBETA.

[Ipenomnenune cBera. 3akOH MpesoMieHUs cBeTa. [lonHoe BHYTpeHHEE
oTpakeHHWe cBeTa. lcronb30BaHWE TIOJHOTO BHYTPEHHETO OTpa)XKeHUs B
ONTHUYECKUX CBETOBOAX.

JIunza. Xox nydeii B tuH3e. Ontuueckas cucreMa (poroarnmapara, MUKpPOCKOIIa
u Teneckona. [1a3 kak ontuueckas cucteMa. bim3opykocTh U 1aTbHO30PKOCTh.

Paznoxxenune Oemoro cBera B chnekrp. Omnbeitel HbtoTona. Croxenwue
CIIEKTPAJIbHBIX I[BETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpsAmMosMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n3o0pa>keHHi B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue crera.

Onrtryecknid CBETOBOJ.

Xop Jtydelt B coOuparomieid JuH3e.

XoJ1 Jiyueu B pacCEeUBarOIIEH JIUH3E.

[Tony4enue n3o0paxeHHil ¢ MOMOIIBIO JIUH3.

. [punnun aeiictBus doToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10.Mopuens ra3sa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTonyuenue 6emoro cBeTa MpH CIOKCHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuvie padbomul u onvimel.

1. UccnenoBaHue 3aBUCHUMOCTH yIila OTPAXKEHHUS CBETOBOTO Jiyya OT yIja
naJCHUs.

2. V3ydyeHue xapakTepUCTHK N300pAKEHUS MPEAMETa B TUIOCKOM 3€pKaJe.

3. HccnenoBanne 3aBUCUMOCTH yIVia TPETIOMJICHHUS CBETOBOTO Jy4a OT yIJia
NaJI€HUs Ha TPAHUIIE «BO31YX—CTEKIIO».

4. TlomyueHue n300pakeHUN C TTOMOIIHI0 COOMPAFOIIEH TUH3HI.

5. Omnpenenennie (POKYCHOTO PacCTOSIHUS M ONTHUYECKON CUJIBI cOOMparonien
JIUH3BL.

6. OmBITHI 11O PA3IOKEHUIO OEITIOTO CBETA B CIIEKTP.

7. OmpITHl IO BOCHPHSITHIO IBETA MPEAMETOB MPH WX HAOIIOACHUHU Yepe3
LIBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.
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Omneitel Pe3epdopna u mnanerapHass mopaenb aroma. Monens aroma bopa.
Hcnyckanue u nomoieHne ceerta atoMoM. KBaHTel. JIMHENYaTbIE CIIEKTPBL.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hykmnonnas Moapens aroMHoro sapa. HMsoromsl. PanuoakTuBHBIE
npeBpanienus. [lepuoa nonypacnana aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsiAOBOr0O M MAacCOBOTO YHUCEI.
OHeprusi CBsi3M aroMHbIX saep. CBA3p Macchl M 3Hepruu. Peakumm cuHTe3a U
nenenus anep. crounnku sHeprun ConHia u 3BE31.

SAnepnas sHepretuka. JleMCTBUSA pagMOAKTUBHBIX M3JIYYEHUH Ha IKHUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpsl U31y4YEeHHS U NOTIOLIEHHUS.
CnekTpsl pa3IMYHbIX Ta30B.

Cnekrp Bomopoza.

HaGmonenue TpekoB B kamepe Bunbcona.
PaGota cuérunka HOHU3UPYIOLIUX U3TYyUEHUN.

ok wnE

Perucrpanus u3nydeHuss IpUPOIHBIX MHHEPAIOB U MTPOAYKTOB.

Jlabopamopnuvie padomsl u onvimel.

1. HaGmrogeHue CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB M3TyUYEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI [0 TOPMO3ZHOMY MYTH

(mo ortorpadusm).

3. H3mepeHue pauoakTUBHOTO (hOHA.

IHoBTOpHTEIHbHO-0000 1A AT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIOIIHMI MOYb MPEHA3HAYEH JIsI CUCTEMATH3AIUU U
0000IIIeHNsT TTPEIMETHOTO COJIEPYKAHUS U OIbITA JIESITSIBHOCTH, MTPUOOPETEHHOTO
IpU U3yYEHUH BCEro Kypca (PU3MKH, a TaKKe IJis TMOATOTOBKM K OCHOBHOMY
rOCYJIapCTBEHHOMY JK3aMEHY 10 (HU3UKE MJisd OOyJarolmuXcs, BBIOPABIIUX DTOT
y4eOHBIN TIPEIMET.

[Ipy M3y4eHUN TAaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI
JESTETHbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS TOCTHKECHHE MPEIMETHBIX U
METalpeIMETHBIX  TUIAHUPYEMBIX  PE3yJabTaroB  0oOydeHws,  GopMUpYyeTCs
€CTECTBCHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUW TPHUPOIbI U TEXHUKHU, OBJIAJICHHEC YMECHUSMHU OOBSICHATH (PU3HUECKUE
SBIICHUS, TPUMEHSS TIOJyYeHHbIE 3HAHWA, peliaTh 3a7adyd, B TOM YHUCJIE
Ka4eCTBEHHBIC M DKCTIEPUMEHTAIILHBIE.

[TpuHIIMTIHATBEHO AESITEIIEHOCTHBIN XapaKTep TAaHHOTO pas/eia peaan3yeTcs 3a
cu€T TOTO, YTO 00YUAIOMINECs BBHIMOTHSIIOT 33/IaHUS, B KOTOPBIX UM TPEIaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHWW pACIIO3HABATh W HAYYHO OOBICHSITH
dusznueckue SBICHUS B OKPYXKAIOIIEH MPUPOIC U MOBCETHEBHOM KU3HU;



MCIIOJIb30BaTh HAYYHbIE METOJbI UCCIEN0BaHUS (DU3UUECKUX SIBICHUI, B TOM
quclie sl IPOBEPKU TMIIOTE3 U MOIYUYEHUS! TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBbI HAmMOOJEE€ BAXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOT U, HaIlPUMEP, MPAKTUUYECKOrO UCIONb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA IMPEBPAILEHUS U COXPAHEHUS! BCEX M3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUHA I[IPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHU A

N3yuyenune (pu3MKU HA ypOBHE OCHOBHOI'O OOILET0 0Opa3oBaHUs HAIPABIEHO

Ha JOCTH)KCHHE JTUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
PE3YIABTATOB.

B pesynbrare uzydenus: GpU3MKM Ha YPOBHE OCHOBHOI'O 00IIIET0 0Opa30BaHUS

y oOyuaroierocsi OynyT chOpMUPOBaAHBI CIEAYIONIUE JIUYHOCTHBIE PE3YJIbTaThl B
JacTH:

1) naTpHOTHYECKOIr0 BOCTIMTAHMSA:

— MPOSIBIICHUE UHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nveckoil HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JTOCTH)XCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

— FOTOBHOCTbH K aKTUBHOMY YYacTHIO B 00CY)X/ICHUHU OOIIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JIOCTHKESHHI
buzuky;

— OCO3HaHHME BAXKHOCTH MOPAJbHO-dTUYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

— BOCIPUSITHE ACTETUYECKUX KadeCTB (DU3MYECKON HayKu: €€ rapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI0 NMO3HAHUS:

— OCO3HaHHWE IIEHHOCTU (PU3NYECKON HAyKh KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHA TEXHOJOTUW, BAXXHEHUIIECH COCTaBISIONICH
KYJBTYPBI;

— pa3BUTHE HAYyYHOW JIO0O3HATENILHOCTH, WMHTEpPECa K HCCIEA0BATEIHCKOM
NEATENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl U SMOIHOHAJIBHOI0 0JIATOMOJIYYHA:
— OCO3HaHME LIEHHOCTH Oe30omacHoro o0pas3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAKHOCTH TMpaBUi O€30MacHOro TMOBEACHUS Ha
TPAHCIIOPTE, Ha JAOpOrax, C 3NEKTPUUYECKUM U TEIUIOBBIM OOOpPYIOBaHHEM B
JIOMAIIHUX YCIOBUSIX;

— c(hopMHPOBAaHHOCTH HAaBbIKA PEIICKCUH, TPU3HAHNE CBOETO MPaBa Ha OIHOKY
Y TAKOTO )K€ MpaBa y APYroro 4ejaoBEKa;

6) TPY10BOr0 BOCTIMTAHUS:

— AaKTMBHOE y4YacTHE€ B PEIICHWU NPaKTHUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBareNbHON OpraHu3aluu, ropoaa, Kpas) TEXHOJIOTHYECKOU U COLMAIbHOM
HaIlPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NUECKUX 3HAHUIA;



e — UHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuii, CBI3aHHBIX C (DU3UKOM;

e 7)3K0OJOrM4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAIMS HA MpUMEHEHHE (PU3MUECKUX 3HAHUM MJi1 penieHus 3a7ad B
00J1acTH OKpY’KaloIlIel cpeabl, IUIAHUPOBAHHUS TOCTYKOB M OIEHKH UX
BO3MOJKHBIX IMOCJIEACTBUMN JJIs1 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHE TIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOJieM U MyTeu ux
pelIeHus;

e 8) aganTanum K M3MEHSIOUMIMMCS YCJOBHSIM COLHAJILHOW M NPHPOAHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUU TPU BBINOJTHEHUU UCCIICAOBAHUN U
MPOEKTOB (PU3MYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
NEATENbHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe (OPMYITHUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (U3UIECKUX 00BEKTAX U SBJICHUSIX;

e — Oco3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUJJAHUPOBAaHHE CBOErO PAa3BUTUS B NPHUOOPETEHUM HOBBIX (HUIMUYECKUX
3HAHUM;

e — CTpEMJICHUE aHAJIM3UPOBATh U BBHIABIIATH B3AUMOCBSI3U MIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (DU3UUECKUX 3HAHUN;

e — OIICHKAa CBOMX JEUCTBUM C Y4YETOM BIUAHUS Ha OKPYXKAIOIIYI CpENy,
BO3MOKHBIX TJTIOOAJIBHBIX MOCIEACTBUH.

METANPEIMETHBIE PE3VYJIBTATBI

B pesynbrare ocBoeHMs TporpaMMsl 1o (pr3nKe Ha ypOBHE OCHOBHOTO OOIIETr0O
oOpa3zoBanusi y oOyuaromerocss OynyT chOpMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIIbHBIC YHUBEPCAIbHBIE yUeOHBIC ICHCTBUS,
KOMMYHUKATUBHBIC  yHUBEpCaJbHbIE  y4€OHBIE  JICWCTBHS,  PETYISITHBHBIC
YHUBEpCaIbHbIC YUCOHbIC TEUCTBUS.

ITo3HaBaTe/IbHbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUA

Ba3oBble Jornueckue a1ecTBUA:
® BBIIBIIT W XapaKTePHU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(stBIICHU);



yCTaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCHU(PHUKAIMHA, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMATpUBAEMBbIX (haKTax,
JaHHBIX U HAOTIOMEHUSIX, OTHOCSIINXCS K (U3NYECKUM SIBJICHHSIM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIEC CBSI3U MPU HM3YYCHUU (PUBNIECKUX
SIBTICHUH U TIPOIIECCOB, JIeTaTh BBIBOABI C UCIIOIb30BaHUEM JACTyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTATh THUIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEJIINYNH;

CaMOCTOSITETTLHO BBIOUPATh CIIOCO0 pelIeHus yueOHON GU3NUYECKON 3aauu
(cpaBHEHHE HECKOJIIBKMX BapHaHTOB peUIeHHs, BBHIOOp Hambomee
TOAXOMSIIETO ¢ YIETOM CaAMOCTOSITEIHPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejIbCKue JeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MUCCIIEA0BATEICKII HHCTPYMEHT MMO3HAHUS;
POBOJIUTH IO CAMOCTOSITENIBHO COCTABIEHHOMY TIJIaHY OMBIT, HECIOXKHBIN
(Gu3MUeCKUl SKCIIEPUMEHT, HeOOoNblIoe HccleAoBaHne (U3HUUECKOTO
SBJICHUS;

OLICHMBATh HA MNPUMEHHUMOCTb U JOCTOBEPHOCTh HH(POPMALIUIO,
MOJTYYEHHYIO B XOJ/I€ UCCIIEOBAHUSI HIIM SKCIIEPUMEHTA;

CaMOCTOATENIHbHO (GOPMYIUPOBATH 0OOOIIEHUS U BBIBOJABI M0 PE3yIbraTaM
POBENEHHOTO HAOIIONEHUS, OIIBITA, UCCIIEIOBAHUS;

POrHO3UPOBATh  BO3MOXKHOE  JajibHEHIIee pa3BUTHE  (PU3MUECKHUX
IPOIIECCOB, a TAKKE BBIIBUTATh MPEATNOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ ungopmanueii:

NPUMEHSTh Pa3jIMYHbIe METOJbI, HHCTPYMEHTHI U 3alpPOCHI TIPH IOUCKE U
orOope MHpOPMANMK WA JAHHBIX C YYETOM MPEIIOKCHHON Yy4ueOHOM
buznveckoit 3a1a4u;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(OPMAIHIO
Pa3TUYHBIX BUJOB M (OPM MIPEICTABICHUS;

CaMOCTOAATETILHO  BBIOMpATh ONTUMAJbHYI0 (OpPMY TpPEICTaBICHUS
uHbOpMallMM W WUTIOCTPUPOBATh pEIIaeMble 3aJadyd  HECIOKHBIMU
cXeMaMu, JuarpaMMaMu, HHOUM TpaduKoi ¥ X KOMOWHAITUSMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe IeCTBHSA:

B XoA€ OOCyXJeHUs Y4yeOHOro Marepuaja, pe3ylbTaToB J1abOpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMIPOCHI TIO CYIIECTBY 00CYXKITaeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIIEJICHHbIE HA PEIICHHE 3aJauyd U TOJJep KaHUe
0J1aroXKeIaTeIbHOCTH OOIICHMS,

COMNOCTABIISATH CBOU CYXKACHUS C CY>KJICHUSIMU IPYTUX YYACTHUKOB AUAJIOra,
0OHapyKUBaTh Pa3IUyUE U CXOACTBO MO3ULINA;



BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NMyOJIMYHO MPEACTABIATh PE3YIAbTATHI BBIMOIHEHHOTO (PU3NYECKOrO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAaHUs, IPOEKTA);

NOHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U UHIUBUYaIbHON
paboThI NP PElIeHUH KOHKPETHOU Pu3nyecKoil mpobaeMsl;

OPUHUMATh LEIH COBMECTHOM NESITebHOCTU, OPraHU30BBIBATH JAEHCTBUS
N0 €€ JMOCTI)KEHUIO: paclpeneiaTh poyid, OOCYXKAaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS] HECKOJIBKHUX JTIONIEH;
BBIMOJHATH CBOIO YacTh PabOThI, JOCTUTasi KAUECTBEHHOTIO pe3yabTara 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBAaTh Kaye€CTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIHHO C(HOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJEHCTBUS.

PerynsiTuBHbIC YyHUBepCaJlbHbIe Y4eOHbIE 1eHCTBHUS

Camoopranuszanus:

BBISBJISITH TIPOOJIEMBI B JKU3HCHHBIX M YYCOHBIX CHUTYAIMSAX, TPEOYIOITUX
TSt petieHust GU3NYEeCKUX 3HAHUM;

OpUEHTUPOBATBCSA B  PA3JIMYHBIX  TMOAXOJAX NPHUHATUS  PEIICHHM
(MHIMBUIyaJIbHOE, TPHUHITHE DPEIICHHs B TpyMNe, MPUHSATHE pelIeHUui
TpyIon);

CaMOCTOSITEJILHO COCTABIISITh AJITOPUTM pelIeHHs] (GU3NUECKON 3a7jaun WU
IUTaHA WCCIIEOBAHUSA C y4ETOM HMEIOIIMXCS PECYypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/jiaraeMble BApUAHTHI PEIICHHI;
nenarh BRIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.]'lI), SMOLIMOHAJIbHBIN MHTEJIJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYalluy U MPEJIararh IUIaH €€ N3MECHECHUS,
OOBSICHATh  TPHUYMHBI  JIOCTHXKEHUS  (HEMOCTHXKCHHS)  PE3YAbTaToB
NeSTETHbHOCTH, JJaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTh (B TOM YHCII€ B XOJ BBIIIOJHEHUS
¢u3nuecKoro  MCCIeAOBaHUA WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSTENLCTB, W3MEHMBIIUXCS CHUTyallud, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIIMX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBHSIM;

CTaBUTh €051 Ha MECTO JIPYroro 4yejoBeKa B X0/€ CIopa Uil JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY APYIroOro;
MpU3HaBaTh CBOE MPaBO HA OMIMOKY NMPHU pelieHu: GU3NYECKUX 3a/1a4 UIn
B YTBEPKJICHUSAX HA HAYYHBIC TEMbI U TAKOE K€ MPABO IPYroro.



NPEAMETHBIE PE3VYJIBTATBI

K koHily 00y4yenust B 7 Kjiacce npeIMETHbIE Pe3yabTaTbl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXaTh C(OOPMHUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUI:

UCIIOJIb30BaTh  TMOHATHA: (U3MYECKHME U XUMHUYECKUE  SIBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperarHble COCTOSIHUS BellecTBa (TBEpAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHS, paBHOACHCTBYIOIAs CUIIA,
nedopmanus (ymnpyrasi, TJIacTUYECKasi), HEBECOMOCTb, COOOIIAIOIINECS
COCYIIbI;

paznuyarh gBieHus (aud@ysus, TEIIOBOE IBMKEHHE YaCTHUIl BEIECTBa,
paBHOMEpHOE  JBW)KCHHE, HEpPaBHOMEPHOE JIBW)KCHHE, HWHEPIHS,
B3aMMOJICUCTBHUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHus, Iepeada TaBIeHUs TBEPABIMH TEJIaAMU, KUJIKOCTIMH U ra3aMu,
arMoc(epHOe JaBlIeHHUE, TUIaBaHHE TeJ, MPEBPAICHUS MEXaHU4YECKON
SHEPIruM) IO ONUCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3UUYECKOE SIBICHHUE;

pacmo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UYECKUX  SIBICHHM B
OKpYy’KaroleM MHUpe, B TOM uucie (U3NUEeCKue SBICHUS B MTPHUPOJIE:
IpPUMEPHI JIBIXKEHUSI C Pa3JIMYHBIMU CKOPOCTSMHU B JKUBOW U HEKHUBOU
OpUpPOAE, NEWCTBUE CHJIBI TPEHHS B TIPUPOIE U TEXHUKE, BIUSIHUE
arMOC(EpHOTO JIaBJICHUSI HA JKMUBOW OPraHU3M, IJIaBaHUE PBIO, phIUard B
TEJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJIEIISAT CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH) (PU3NYECKUX SBJICHUMH;
OIMKCHIBATh W3YUYCHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SBICHUS, UCIIONb3YS
dbusznueckre BennurHbI (Macca, 00BEM, IITOTHOCTD BEUIECTBA, BpeMsi, MyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Telna,
cuJjia TpeHHsl, JaBieHue (TBEPAOro Tena, )KUIKOCTH, ra3a), BHITAIIKUBAOIIAs
CWJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIBI,
K03(PPUIIMEHT TONEe3HOTO JECWCTBHSI MEXaHU3MOB, KHUHETUYECKas W
NOTEHIMAJIbHAsL DHEpPrus), TMpU OINUCAHUM NPABUIBHO TPaKTOBATh
(bu3HUECKU CMBICI HCTIONh3yEeMbIX BEIMUNH, UX 0003HAYCHHS U €IMHUIIBI
bu3nUecKMX BETUYHMH, HAXOMUTHh (OPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
¢u3nUecKyr0 BENUYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOWCTBA Tes, (PU3NYECKUE SBICHHS M MPOLIECCHI,
UCIIONB3Ysl TpaBuia CJIOXEHUs Ccuil (BAOJb OMHOM mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUiio paBHOBecHUs pbluara (0Ji0ka),



«30JI0TO€ TTPABUIJIO» MEXAHUKHU, 3aKOH COXPAHEHHSI MEXAaHUYECKOUN SHEPIUH,
MpU STOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3alUCHIBATH €0
MAaTeMaTU4YECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SBICHUS, MPOIECCHl U CBOIMCTBA TEJ, B TOM YKCIIE
U B KOHTEKCTE€ CHUTyallUd MPAKTUKOOPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH OObsiICHEeHUE u3 1-2
JIOTUYECKHUX I1aroB C OMopol Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJIICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacy€THbIC 3a7a4u B 1-2 IEUCTBUS, HCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PM3HUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H
3aMUChIBaTh KPaTKOE YCIOBHUE, MOACTABIATh (PU3MUYECKHE BETUYUHBI B
dbopMynnbl U TPOBOAUTH PACUYEThI, HAXOAWTH CIPABOYHBIC JaHHBIC,
HEOOXOAMMBIE JUIsl  pelIeHus 3a7ad, OIEHUBATh PEATUCTUYHOCTH
MOJTy4eHHOM (hU3UIECKON BEITUYNHBI;

pacrio3HaBaThb MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TMPU TTOMOIIH
(bU3UYECKIX METOJIOB, B ONMMMCAHUU MCCIICIOBAHMS BBIJEISATh MPOBEPIEMOE
peanoaokeHue (TUIoTe3y), pa3iniarh U HHTEPIPETUPOBATEH MOTYICHHBIN
pe3yJbTaT, HaXOAWTh OIIMOKM B XOJE OIbITA, JIEJIaTh BBIBOJBI MO €ro
pe3yJbTaram;

OPOBOIUTH ONBITHl MO HAOMIONEHHIO (DU3UYECKUX SBICHUN  WIH
(bu3HUecKX CBOMCTB Tell: (OpMYINPOBATh MIPOBEPSIEMbIE MPEIITOT0KEHNUS,
coOuparb YCTaHOBKY M3 IMPEAJIOKEHHOTO 000PYI0BaHUS, 3alUCHIBATh X0
ombITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MpSAMbIE H3MEPEHUS PACCTOSHUS, BpPEMEHH, MaccChbl Tela,
o0béMa, CHUIIBI W TEMIIEparypbl C MCIHOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TPUOOPOB, 3aMMCHIBATh IIOKa3aHUS MPHOOPOB C yUETOM
3aTaHHOM aOCOJIIOTHOM MOTPEITHOCTH U3MEPCHHUIA;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (DU3NUECKON BETUYHHBI OT
IpPYrod C UCIOJIb30BAHUEM TMPSMBIX HU3MEPEHUN (3aBUCHUMOCTH IIYTH
PaBHOMEPHO JIBMKYLIETOCS TENA OT BPEMEHU JBUKEHUS TEJ1A, CUIIbI TPCHUS
CKOJIbXKEHHSI OT Beca Teja, KadecTBa OOpa0OTKH TOBEPXHOCTEH Ten U
HE3aBUCHUMOCTHU CWJIbl TPEHUS OT IUIOLIAJN COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTOCTH OT YJIJMHEHHS MPY>KUHbBI, BHITAJIKUBAIOMICH CHUIIBI OT 00BbEMA
MOTPYKEHHOM YAaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU T€Ja, OT NIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUI
TUTABaHMS TEJ, YCIOBWUW pPAaBHOBECHS phluara W OJIOKOB), y4aCTBOBAaTh B
IUTAHUPOBAaHWUU  Y4EOHOTO WCCIICJIOBaHMS, COOMpaTh YCTAHOBKY W
BBINIOJIHSITh M3MEPEHUs, CJeAys NPeIJIOKEHHOMY IUIaHy, (PUKCUpPOBaTh
pe3yJbTarhl TMOJTYYEHHOW 3aBUCUMOCTH (U3UYECKHX BEIMYHMH B BHUJIE



MPEIIOKEHHBIX TAOMUI] W TpaduKOB, JENaTh BBIBOABI 1O pe3yIbraTaM
MCCJICIOBAHUS;

MPOBOANTh KOCBCHHBIC HW3MEPCHUS (PU3MUECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUJIKOCTHU U TBEPAOTO TeJIa, CUJIa TPSHHSI CKOJIBKEHUS, TaBICHUC
BO3/yXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIAs Ha IMOTPY)KEHHOE B
KUAKOCTh  TeNO, KOI(POPUIMEHT TOJIE3HOrO  JACHCTBUS  TPOCTHIX
MEXaHHU3MOB), CJEIyS TPEII0KECHHON WHCTPYKIIMU: TIPH BBHITOJHEHUN
U3MEpPEHUN CcoOUpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHUE UCKOMOU BETMYMHEI;

coOJroaTh MpaBujia TEXHUKHA 0€30MMacHOCTH TIpH padoTe ¢ 1TabopaTOpHBIM
000pynoBaHUEM;

yKa3bIBaTh TPHHIIMIBI JEHCTBUS MPUOOPOB M TEXHUYCCKHX YCTPOMHCTB:
BECHI, TEPMOMETp, JIMHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMmerp,
phIUar, MOJBMKHBIN U HETIOABMKHBIN 010K, HAKIIOHHAS IJIOCKOCTh;
XapaKTepu30BaTh MPHUHIUIBI  JICHCTBHS  W3YYCHHBIX TPHUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX ONUCaHus (B TOM YHCIIE:
NOJIIMITHUKYA, YCTPOMCTBO  BOJAOIPOBOJA, THJPABIMUCCKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOH HACOC, apeOMETp), UCTIOIb3Ys 3HAHUS
0 CBOHMCTBaxX (PM3MUECKUX SBICHUI ¥ HEOOXOMUMBIE PU3NICCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH  TpUMEpPHl  (HAXOAUTh HHPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIIONB30BaHUST (DU3MYECKUX 3HAHWA B IOBCEIHEBHOU
KU3HM 11 oOecTieueHus] 0€30MMacHOCTH MPU OOpaIleHUH C TIPUOOpaMH U
TEXHUYCCKUMHU YCTPOUCTBAMH, COXPAHCHHS 37I0POBbSI U COOFOICHHSI HOPM
HKOJIOTHYECKOTO MOBEICHHUS B OKPYKAOIIEH CpeIe;

OCYIIECTBIISITh OTOOp HMCTOUYHWKOB uWH(popManuu B HTepHETE B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHUM © TYyTEM CpPaBHEHHUS PA3NMMYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpas SBISETCS NPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHO;

UCIIONB30BaTh MPU BHITIONHEHUN yYEOHBIX 3aJlaHuil HAyYHO-TIOMYISIPHYIO
AUTEepaTypy PU3NUECKOTO COMEP KaHMsI, CIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UurepHer, Bmamerp mnpuéMaMH KOHCIIEKTHPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OTHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpPMANHKU (PU3NIECKOTO CONMEPIKAHMSI, B TOM
quCIIe MyOJIMYHO JeNIaTh KPaTKue COOOIICHMS O Pe3yiibTaTax MPOEKTOB WIIH
y4eOHBIX WCCIIENOBAaHUN, TIPH 3TOM TPAMOTHO HCIIOJIB30BaTh HM3YYCHHBIN



MOHSATUNWHBIA anmapar Kypca (QU3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3EHTALMEN;

® [pU BBINOJHEHUH Y4YEOHBIX NIPOECKTOB W MCCIEIOBAHUM pacpeelsiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBHHU C TMOCTABICHHBIMHU 3aJla4aMu,
CICIWTh 3a BBIMOJHEHUEM IUIaHA JEWUCTBHM, aJIeKBaTHO OIEHUBATh
COOCTBEHHBI  BKJaJA B  JACSATEIbHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K konIity o0yuyenus B 8 kj1acce npeaMeTHbIe pe3yabTarbl HA 0a30BOM YPOBHE

JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

® LCMOJB30BaTh MOHATHSA: Macca M pa3Mepbl MOJICKYJ, TEIJIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHsISI JHEPrusi, TEIUIOBOM JBUTATEINb,
AJIEMEHTAPHBIHN AIEKTPUUSCKUH 3apsiI, JIECKTPUUECKOE TI0JIe, IPOBOAHUKH U
JUAJICKTPUKH, TIOCTOSTHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE T10JI€;

e paziIMuarh SBJICHHUS (TEIUIOBOE paCIIMpPEHUE U CXKaTue, Tervlonepesada,
TEIJIOBOE PaBHOBECHE, CMauyMBaHUE, KalMJUIAPHBIE SBJICHUSI, UCTIApEHUE,
KOHJICHCAIUs, TIJIaBJeHHe, KpUcTayum3alnus (OTBEpAeBaHUE), KUIICHUE,
TerIonepeaaya (TEeTIOnmpPOBOIHOCTb, KOHBEKIIHS, U3ITy4YEHHE),
ANEKTPU3ALMS TEN, B3aUMOJCUCTBUE 3apANOB, NEUCTBUS ANEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOICHCTBHE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIIHS )
0 ONUCAHMID HMX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (GU3HUECKOE SBICHUE;

® pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3UYECKUX  SIBICHUM B
OKpYy’KaroleM MHpE, B TOM uucie (U3MYecKue SBICHUS B MPHUPOIE:
NOBEPXHOCTHOE HATSIKEHHE W KalWUISPHBIE SIBIEHUS B TMPHUPOJE,
KpUCTAJUIbl B mpupone, uzinydeHue ConHua, 3aMep3aHue BOAOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, MHES, CHETa, dJCKTPUUECKUE
SABIICHUS B atMoc(depe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emMiH, Aperid moarocoB, poiib MATHUTHOTO TIOJIS IJ1s1 )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSIHUE, TpPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a7adyy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (U3HUECKUX
SIBIICHU;

e ONHUCHIBATH M3yYEHHBIC CBOMCTBA TeN M (DU3MUECKUE SIBICHUS, MCTIOIB3YS
dusnueckre BeTUYNHBI (TEMIIeparypa, BHYTPEHHSSI DHEPTHUs, KOIUYECTBO
TEIJIOTHl, yAelibHasi TEIJIOEMKOCTh BELIECTBA, YyAeJdbHAs TEIUIOTa
IJIABJICHUSA, VyAENbHAsA TEIUIOTa MapooOpa3oBaHus, YyAeidbHAs TEIUIOTa
CropaHus TOIUIMBA, KOY(POUIMEHT TMOJE3HOro JEHCTBUSI TEIIOBOM



MAaITUHBI, OTHOCUTEIbHAS BIAXXHOCTH BO3IyXa, JICKTPUICCKUN 3apsi, cruja
TOKa, AMEKTPUUECKOE HAMPsHKEHNE, COMPOTHBIICHNE TTPOBOIHIKA, YISITbHOE
COIIPOTHUBIICHHE BEIIECTBA, Pa00Ta M MOIITHOCTD IIEKTPUIECKOTO TOKA), TIPU
OMHMCAaHUN TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOIB3YEMBbIX
BEJIMYMH, OOO3HAYCHUS W CIUHUIBI (DU3NYCCKUX BEIMYMH, HAXOIUTh
(GOpMYIIBI, CBSA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH W3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKHUX
BEJIMYWH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS W TIPOIECCHI,
UCIIONB3YSl OCHOBHBIC ITOJIOKCHHSI MOJICKYISIPHO-KUHETHYCCKOW TEOPHH
CTPOCHHS BEIICCTBA, MPHUHIIMI CYIEPIIO3UIINHA MOJNeH (Ha KaueCTBCHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa i ydacTKa IIeTHd, 3aKOH
Jlxoynsi—JIeHIa, 3aKkoH COXpaHEHUs YJHEPTHH, ITPH TOM J[aBaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA U 3aIMCHIBATh €TI0 MAaTeMaTHYCCKOE BBIPAKCHHC,
OOBSACHATh (PU3NYCCKHE TIPOIECCHl M CBOMCTBA T, B TOM YHUCJIC U B
KOHTEKCTE CUTYyalluid MPAKTUKOOPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCJICICTBCHHBIC CBS3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX
IIaroB ¢ OMopod Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3NYCCKHUX SIBIICHHIA,
(U3NIECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3a/1a49H B 2—3 IEHCTBUS, UCTIOIB3Ysl 3aKOHBI U (JOPMYIIHI,
CBSI3BIBAIONINE PU3NIECKHE BETMIMHBI: HA OCHOBE aHAJIM3a yCIIOBHSI 3a]1a41
3aITUCBIBATH KPATKOE YCIIOBHE, BBISBIIATH HEAOCTATOK JAHHBIX JIJISl PEIICHUS
3a/1a4d, BBHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOMUMBIE Il €€ peIIeHus,
NPOBOJUTH PacUY€Thl M CPaBHHUBATh TOJYYEHHOE 3HAYCHHE (PUIUICCKOUN
BEJIMYUHBI C U3BECTHBIMH JIAHHBIMH;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH OMOIIU
(U3NIECKUX METOMOB, WCIIOJIB3YSl OINMCAHWUE WCCIICIOBAaHUS, BBIICIATH
poBepsieMOe  TPENANONIOKEHNEe, OICHUBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJICHUS UCCIIEIOBAHMS, JIEIaTh BHIBOJIBI;

NPOBOIUTH OMNBITHl 1O HAOMIONEHHIO (U3MYECKUX SIBICHUN  WIN
bu3nUeCcKX CBOMCTB Tell (KalUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JABICHUS
BO3/yXa OT €ro 00béMa, TeMIeparypbl, CKOPOCTH TPOIecCca OCTHIBAHUS U
HarpeBaHus TPU M3IYyUYEHWHW OT IBETa H3IyYaromie (TOTIONIArOIICH )
MIOBEPXHOCTH, CKOPOCTh MCTAPEHHs BOJBI OT TEMIEPATYpPhl KUIKOCTH U
wiomaan e€ TMOBEPXHOCTH, OJIGKTpU3AIUs TeI W B3aUMOJCHCTBUE
AIIEKTPUYECKUX  3aps/iOB, B3aUMOJCHCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yalH3alldsl MATrHUTHBIX TIOJE€H TOCTOSHHBIX MAarHWTOB, JEUCTBHS
MarHuTHOTO TIOJISI HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHHTA,
CBOMCTBA  DIIEKTPOJBHUTATENSI TOCTOSHHOTO TOKa):  (pOpMYyIUpPOBATH



MIpOBEpsIEMbIE MPEANON0KEHUs, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUS, ONMKUCHIBAThH X0/ ONbITA U (HOPMYIUPOBATH BHIBOABL;
BBITNIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIbHON BIaKHOCTU
BO3[yXa, CHJIBI TOKAa, HANpPsDKEHUS C HCIOJb30BAHUEM aHAJOTOBBIX
npuOOpOB M AATYMKOB (PU3NYECKUX BEIUYMH, CPaBHUBATH PE3YJIBTAThI
U3MEPEHUH C yU4E€TOM 3aJ1aHHOU a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OIHOM (PU3NYECKON BETUYUHBI OT
Ipyroil ¢  HCIOJb30BaHUEM MPAMBIX H3MEPEHUU  (3aBUCHMOCTH
CONMPOTHUBIIEHUSI TPOBOJHMUKA OT €ro JUIMHBI, IUIOHAAM MOMNEePEeYHOro
CEUEHHMs U YNEeNbHOTO CONMPOTUBIIEHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
UAYIIET0 Yepe3 MPOBOJHUK, OT HANIPSHKEHU S HA IPOBOJIHUKE, UCCIIEIOBAaHUE
NOCJIEIOBATEIbHOTO M TMapajuIeIbHOTO COEIMHEHUW IMPOBOJHHUKOB):
IUIAHUPOBATh  UCCJENOBaHHWE, COOUparb YCTAHOBKY U  BBINOJHATH
U3MEpEeHUsl, Cienys NPeUIOKEHHOMY IUIaHy, (UKCUPOBATHh PE3YJIbTaTh
MOJTyYEHHOMN 3aBUCUMOCTH B BHJI€ TaOIUI] U TpaUKOB, €NaTh BEIBOIBI O
pe3yabpraraM UCCIeI0BaHuS;

IPOBOIUTH KOCBEHHBbIE H3MEpeHUs (u3nyeckux BenudyuH (ynenabHas
TEIUIOEMKOCTh ~ BELIECTBA, COMPOTHUBIEHHE IMPOBOAHMKA, paboTra U
MOIIIHOCTh JJIGKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHs, coOuparb
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIE€AYs NPEIJIOKEHHOW WHCTPYKUUU, U
BBIYHCJISIT 3HAYEHNE BEJIMUHHBIL;

coOJroaTh MpaBuiia TEXHUKK 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM
000pynoBaHUEM;

XapaKTepU30BaTh TMPUHIUIBI  JCUCTBHS  W3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOTUICHUSI JOMOB, TUTPOMETP, MAapoBasi TypOMHA, aMIIEpPMETP, BOJILTMETP,
CUETYMK DIEKTPUYECKOM DHEPTUH, 3JICKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBarelibHbIE AIEKTPONPUOOPHI (mpumepsl), IIEKTPUUECKHUE
PEIOXPAHUTENH, SIEKTPOMArHUT, 3IEKTPOJIBUTATENb MOCTOSIHHOIO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBAaX (PM3MYECKUX SIBICHUNW M HEOOXOAMMBIC
(u3nyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHMYECKUE YCTPOMCTBA M HU3MEPUTEIbHbIC
prOOPHI O CXeMaM U CXeMAaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, JBHUraTelb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JEKTPUUYECKUX LEnend ¢
MOCJIEI0OBATEIbHBIM U MapAJIJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3inydasi
YCIIOBHBIE 0003HAUYEHHUS JIEMEHTOB IEKTPUUECKUX LIETIEH;

NPUBOAUTH  MpUMEpbl  (HaxoguTh MH(OpMALUIO O  MOpUMEpPaX)
MPAKTUYECKOr0 HCIOIb30BaHUS (PU3MYECKUX 3HAHUN B IOBCEIHEBHOMU



AKU3HU 151 oOecrieyeHus: 6€30MacHOCTH MpH OOpallleHUH ¢ MpudopaMu U
TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHHUSI 30POBBS U COOIIONEHUS HOPM
JKOJIOTUYECKOTO [TOBEICHUS B OKPYKAIOIIEH CPELE;

OCYUIECTBISTh MOUCK UWH(pOpPMAUU  (PU3NYECKOTO COAEPKAaHHUS B
HNHTepHeTe, Ha OCHOBE MMEIOIIUMXCA 3HAHUM U IIYTEM CpPaBHEHUSA
JOTIOJIHUTENbHBIX UICTOYHUKOB BBIJIEISATh HH(POPMAIUIO, KOTOPAsl SABISETCS
IPOTUBOPEYUBOM HIIM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIB30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJlaHUil HAyYHO-TIOMYISIPHYIO
JAUTEPaTypy PU3NUECKOTO COAEPKAHMSI, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu HMHtepHer, Bnagers NpUEMaMH KOHCIEKTUPOBAaHUS  TEKCTA,
npeoOpazoBaHus THGOPMALIUU U3 OHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
Co3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M KpaTKUE YCTHbIE COOOIIEHUS,
00006mass wuHGOpPMAIMIO U3 HECKOJbKUX HWCTOYHUKOB (PU3UYECKOTO
COJIEpKaHHUs, B TOM YHUCJIE MyOJIUYHO MPECTABIAThH PE3YJbTaThl IPOESKTHON
WJIU UCCIIEIOBATENILCKOM AEATENbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3yYCHHbIH TOHATHUMHBIA ammapar Kypca (U3MKH, COIMPOBOXAAThH
BBICTYIIJICHUE IIPE3EHTALMEH;

OpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (PU3NUYECKUX
IPOILIECCOB paclpeiessaTh O0jI3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEAUTh 3a BBIIIOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTHPOBaTh €ro, AaJeKBaTHO OLICHUBATh COOCTBEHHBIM BKIaa B
NEATEIIBHOCTh I'PYIIIBI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJECHUCTBUE,
HPOSIBIISASI TOTOBHOCTH pa3peniarb KOH(PIUKTHL.

K xoniry oOydyeHus B 9 kijiacce mpeIMeTHbIE pe3yabTaTbl HA 6a30BOM YpPOBHE

JOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHHI:

UCIIONB30BaTh TOHATHUS: CHCTeMa OTcuéTa, MarepuajbHas TodKa,
TPAeKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO NBIDKEHUS, AehopMaiius
(ympyras, IUIacTHYEcCKas), TPEHUE, LEHTPOCTPEMHUTENBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LEHTP THKECTH, aOCONIOTHO TBEPAOE TeJo,
IIEHTP TKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOoIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, MICKTPOMArHUTHBIE BOJIHBI, IIIKaIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaIbHO30PKOCTh, CIEKTPHI
UCITyCKaHUS W TOTIIONICHUS, ajbda, 0eTa- U raMma-u3aydeHus, U30TOIIbI,
sIepHasi SHEPreTUKA;

paznuyath SABICHHS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JNBUKEHUE, PABHOYCKOPEHHOE NPSMOJMHENWHOE JBUXKEHUE, CBOOOIHOE
NaJieHruEe Tell, PABHOMEPHOE JABUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE IBUIKEHHE, KOJIeOAaTeIbHOE JBIKEHHE (3aTyXxarouue u
BBIHY)KJICHHBIE KOJI€OaHUsI), pE€30HAHC, BOJIHOBOE JBUKEHUE, OTPaKEHUE



3ByKa, MPSMOJIMHEHHOE pPAacTpOCTpaHEHUE, OTPAKEHUE W TPEITOMIICHHE
CBETa, MMOJIHOC BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B
CIEKTp ® CJIOKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsI PaTNOAKTUBHOCTh, BO3SHHUKHOBEHHE JMHEHYATOTO CIIEKTpPa
U3JTyYCHUS) 110 OITUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3HUYECKOE SBICHHC;

pacmo3HaBaTh TPOSBICHUE HM3YYEHHBIX (DHU3UYCCKUX  SIBICHUA B
OKpyXaroreM Mupe (B TOM dHcle (U3WYSCKHE SBICHHUS B TPHUPOJC:
NIPWINBBI M OTJIMBBI, ABWKCHHE TIaHET COTHEUHON CHCTEMBI, PEaKTHBHOC
JBUKCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHHE, CEWCMHYECKHE BOJIHBI, IIyHAMH, 0OXO, I[BETa TeJ,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOIOTHYECKOE JIECHCTBHE BHIMMOTO,
yABTPa(HUOICTOBOTO W  PEHTICHOBCKOTO  W3JyYCHUH, €CTCCTBCHHBIN
PaIMOaKTUBHBIA (OH, KOCMHYECKHE JIYYH, DPaJHOAKTUBHOEC H3IIYUYCHHE
NPHUPOIHBIX MHUHEpAIOB, JCHCTBUE pAIUOAKTUBHBIX W3JYYCHHHA Ha
OpraHu3M 4eJIOBEKa), NPH STOM IEPEBOJUTH IMPAKTHYCCKYIO 33Jlady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (IMPU3HAKHU) (U3HUCCKUX
SIBJICHU;

OINKCHIBATh W3YYEHHBIC CBOMCTBA TeNl U (U3UUYECKHUE SBICHUS, UCIIONb3YS
¢uznueckue BENWYUHBI (CpeqHsiE W MIHOBEHHAs CKOpPOCTh Teja TMpHU
HEPAaBHOMEPHOM [BIKEHUHU, YCKOpPEHHE, IMepeMelleHue, MyTh, YIIIoBas
CKOpPOCTh, CWJa TpEHHS, CHUJia YIOPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOMHOTO TAaJCHHUsS, BEC Teja, HUMIYJAbC Tela, HMIYIbC CHUJIBI,
MeXaHu4yeckas paboTa W MOIIHOCTh, IOTEHIMAJbHAS JHEPrus Tea,
MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3€MJIM, MOTEHIIMAJIbHAS DHEPrUsl CXKaTou
PY>KUHBI, KHHETUYECKasl DHEPT s, ITOJIHASI MEXaHUUYEeCKasi SHEPTUs, IEPUO.T
M YacToTa KojieOaHW#, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, TIOKa3aTellb TMPEJIOMJICHUS CpEIbl), NP OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3WYECKHUM CMBICT HCHOIB3YEMbIX BEIMYHH,
0003HAaYeHUS] M EeNUHUIIBI (U3MYECKUX BEIUYHH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMUHY C JAPYTUMU BEIMUYMHAMH,
CTPOUTH TpaUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W TIPOIECCHI,
UCTIONB3YSl 3aKOH COXPAHEHUS JHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS,
NPUHIAI  CYNIEPIO3UIIMN CWJI, TPHUHIMI OTHOCUTEIbHOCTH [ amues,
3akoHbI HBIOTOHA, 3aKOH COXpaHEHHUS WMITYIIbCA, 3aKOHBI OTPAKCHUS U
NIPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
MpHU SACPHBIX PEaKIusIX, MPU ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA W 3allMChIBATh €T0 MAaTEMaTHYE€CKOE BHIPAKCHHE;



OOBSICHATh (PU3UYECKUE MPOIECCHl W CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ omnopoi Ha 2—3 H3Y4YEHHBIX CBOWCTBAa (PU3MYECKHUX SIBICHUM,
(u3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarh pacy€THbIE 3a/1a4u (ONUPAIOUIUECs HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBsA3BIBAIONINE (PU3MUECKIE BETUYMHBI: Ha
OCHOBE aHali3a YCJIOBUS 3aJa4yM 3alHUChIBATh KPATKOE YCIOBHE, BBIABIATH
HEJIOCTAIOIINEe WM M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIHI,
HEOOXOMMMBIE [IJIsl  pEeIICHHs, TMPOBOAUTh pacuy€Thl U  OIICHWBATh
PEATMCTUYHOCTh TIOTYYEHHOTO 3HAUYCHUs (PU3MUYECKON BEJTMUMHBI,
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh TMPU  TMTOMOIIH
(U3NYIECKUX METOOB, WCIIONB3YSl ONHCAHWE WCCIEIOBAaHUsS, BBIICTATH
NpOBEPSIEMOE  TPEINOIOKEeHNE, OIEHUBaTh MPABWIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEAOBAaHUS, JIelaTh  BBIBOIBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOIEHUH W OTIBITOB,

NPOBOJAUTH ONBITHI 10 HAONIONEHUIO (U3WYECKUX SBICHUW WIH
(GU3NYECKUX CBOWMCTB TeN (M3y4eHHE BTOPOTO 3akoHa HpIOoTOHA, 3aKoHa
COXpaHEHUsI DHEPTUH, 3aBUCUMOCTb MepHuoaa KoJIeOaHWM MPYKUHHOTO
MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCThH OT
aMIUTUTYIBl MaJIBIX KoJeOaHUid, TPsIMOTMHEHHOE pacpOCTpaHEHHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTP, M3YYEHHE CBOWCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBOMCTB HM300pa)KEHUs MpenMeTra B coOHparomien
JAUH3E, HAOTIONEHHE CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB HU3IYyUCHUS):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY W3  HM30BITOYHOrOo  Habopa
000pyI0BaHUS, OMUCHIBATH XOJI OTBITA M €r0 Pe3yJbTaThl, (OPMYIUPOBATH
BBIBO/IBI;

HOPOBOJAUTH MPU HEOOXOIUMOCTH CEPHUI0 MPSMBIX U3MEPEHUMN, ONpenessis
CpelHee 3HauY€HHE U3MepsAeMOoll BelauuuHbBl (POKyCHOE paccTosiHue
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOpP crmocoba W3MepeHus
(M3MEpUTENHEHOTO TPUOOopa);

OPOBOJAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIWYUH C
UCTIOJIb30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTD MMYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBM)KEHHWH 0O€3 HauyaJbHOM CKOPOCTH, IEpHOAa
Kosie0aHu MaTeMaTH4eCKOTr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa’KE€HUS CBETa OT yIla MaJCHUs U yIyia MPEJOMIICHUS OT yIyia MaJeHus):
IUIAaHUPOBaTh HMCCIEJOBAHUE, CAMOCTOSATEIBHO COOHMpaTh YCTAHOBKY,
(uKCHUpOBATH pe3yabTaThl HOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYNH
B BU/JI€ TaONIUIl U rpaduKOB, J€N1aTh BRIBOABI 110 PE3YyNIbTaTaM UCCIIEIOBAHNUS;



® TPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKHX BEIUYMH (CpeaHss
CKOPOCTb U YCKOPEHHUE TeJa MPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOTHOTO TAJeHUs, >KECTKOCTh MPYXKHUHBI, KOIPOUIMEHT TPEHUS
CKOJIb)KEHUS, MeXaHHueckass pabdoTa W MOIIHOCTb, 4YacTOTa M TEPHUOJ
KOJIe0aHUI MaTeMaTHIEeCKOTO U MPY>KMHHOTO MAasSTHUKOB, OTITUYECKAs CHJIa
coOuparolel JMH3bl, PaJuOaKTUBHBIN (POH): MIIAHUPOBATh H3MEPEHUS,
cOOMpaTh JKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIMONHATH H3MEPEHHUS,
Clefysl MPEeNIOKEHHON WHCTPYKIUHU, BBIUUCIATh 3HAUEHHUE BEITUYMHBI U
aHAJIM3UPOBATH IMOIYICHHBIC PE3YIbTAThI C YYETOM 33aJaHHOW MTOTPEITHOCTH
U3MEPEHN;

e coOMOaTh MpaBUiia TEXHUKU O€30MaCHOCTH NP padoTe ¢ 1ad0paToOpHbIM
000opynoBaHUEM;

® pa3nmuyaTb OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3MUECKHX MOJCIEH:
MarepHhalibHasi TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHK
CBETa, JIy4, TOHKAsI TNH3a, IJITaHETapHAask MOJIENIh aTOMa, HyKJIOHHAs! MOJIECITh
aTOMHOTO S1pa;

® XapakTepu3OBaTh MPUHIMIBI JCHCTBHA H3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omnucaHus (B TOM YHCIE:
CIUZOMETpP, JATYUKU TIOJIOKEHUS, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TMEepUcKkor, (QoToamnmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOIl, JO3UMETpP, Kamepa BuiabcoHa), HUCHONB3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJIEHUA U  HeoOXomumble (U3MUECKUE
3aKOHOMEPHOCTH;

® KCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH U3YYCHHBIX TEXHHUYECKUX
YCTPOMNCTB, U3MEPUTETHHBIX MPUOOPOB M TEXHOJIOTHYECKUX MIPOLIECCOB MPH
pelieHny  y4eOHO-TIPaKTUYECKUX — 3a]ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS U300paKEHUM B TNIOCKOM 3epKajie U COOMparomien JMH3E;

® [pPUBOAWUTH NpUMEpPHl  (HAXOAUTh  HMHPOpPMALMIO O  pHUMEpax)
HNPaKTUYECKOTO HCIIONB30BaHUS (DU3MUECKUX 3HAHUM B IOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHus: 6€30MacHOCTH TP O0palieHny ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMU, COXPAaHEHHUS 3710POBbsl U COONIOACHHSI HOPM
HKOJIOTMYECKOTO IOBEJEHUS B OKPYXAIOILEH Cpesie;

e OCYIIECTBISTh TMOUCK HWHGPOpPMAUU (PHUIUUYECKOTO COACpKAHHUSI B
HuTepHeTe, caMOCTOSATENHHO (POPMYIHUPYS MOMCKOBBIN 3alpoc, HaXOIUTh
MyTH ONpENeTeHHs TOCTOBEPHOCTH MOTyUYEeHHOM MH(OpPMalu HA OCHOBE
MUMEIOIINXCS 3HAHUM U JOTIOJTHUTENbHBIX UCTOYHHUKOB,;

® UCMONB30BATh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHU HAyYHO-TIOMYISPHYIO
AUTeparypy GU3NYECKOro COACpKaHUs, CIIPABOYHBIE MAaTepUaIbl, PECYPCHI



ceru MHTepHer, Brmagerb nOpuEMaMHM  KOHCIEKTHPOBAaHHS  TEKCTA,
npeoOpa3zoBaHus UH(OPMALIMK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpPMALIM W3 HECKOJbKUX HCTOYHUKOB (DU3HUUECKOTO COIEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON WM UCCIEI0BATEIbCKON
NEATENIbHOCTH, TMpPU 3TOM TIPAMOTHO  HCIIOIb30BAaTh  M3YYEHHBIN
NOHATUMHBIA amnmapar M3y4aemMoro paszaena (QU3MKH U CONPOBOXKIAThH
BLICTYIUICHHE Tpe3eHTalueld ¢ yd4€ToM OCOOCHHOCTEH ayIuTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE INIAHUPOBAHUE

7 KJIACC
KoaundecTBO yacoB
Ne n/m HaumeHnoBaHue pa3iesioB U TeM MPOrpaMMbl B KoutpoabHbie IIpakTuyeckne
cero
padoThI padoThI

Pasnen 1. ®usuka u e€ posib B IO3HAHUM OKPY:KAIOLIEro MUpa
1.1 dwusuka - HayKa O MPHUPOIE 2 0 0
1.2 dusnueckue BEIMYNHBI 2 0 0
1.3 EcTtecTBeHHOHAYYHBIN METO MO3HAHUS 2 0 1

Hroro mo pazneny 6

Pasnean 2. IlepBoHayajibHbIE CBEICHUS 0 CTPOCHUH BeLEeCTBA
2.1 Crpoenue BeriecTBa 1 0 1
2.2 JIBr>KeHUE 1 B3aUMOJICHCTBUE YACTHUII BEIICCTBA 2 0 1
2.3 ArperaTHbIe COCTOSHUS BEIIECTBA 2 1 1
2.4 0 0 0 0

Hroro no pazneny 5

Paznen 3. /IBu:keHne U B3auMojieiicTBUe TeJl
3.1 Mexa"Hndeckoe IBUKEHNUE 3 0 1
3.2 Wuepnus, macca, MIOTHOCTD 4 0 1
3.3 Cuna. Bune! cun 14 1 2

Wtoro mo pazgeny 21

Paznen 4. /laBiienue TBEPABIX TeJl, :KUIKOCTE U ra3oB
41 Jasnenue. [lepenaya naBieHus TBEPIBIMU TEIAMH, 3 0 1

' JKUAKOCTIMU U ra3aMu
4.2 JlaBneHune KHUIKOCTH 5 0 0
4.3 AtmocdepHoe naBieHue 6 0 1
4.4 JleficTBHUE JKUIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TEJIO 7 1 3



Hroro no paszueny

Pa3gen 5. PaGora n MomiHOCTB. JDHeprus

5.1 Pa6ora n MmouHOCTH
5.2 [IpocTbie MEXaHU3MBI
5.3 MexaHndeckast SHEpIus

Hroro no pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

o

16



8 KUIACC

KoauuecTBO yacoB

Ne n/mm HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl B KoutpoabHbie IIpakTuyeckne
cero
padoThI padoThI
Pazgen 1. TenioBble siBJIeHUs
1.1 CtpoeHre 1 CBOHCTBA BelIeCTBA 7 0 0
1.2 Tennossie mponeccsl 21 1 5
Wroro mo paznemy 28
Pasznen 2. DiiekTpuyecKkue ¥ MarHUTHbIE SIBJICHUS
91 DneKTpuUuecKue 3apspl. 3apsHKSHHbBIE Tena U HX . 0 1
' B3aUMOJIENCTBHE
2.2 [ToCTOAHHBIN ANEKTPUUECKHI TOK 20 1 7
2.3 MarHautHble sIBIEHUS 6 1 1.5
2.4 DNeKTpOMarHuTHAS WHTYKIIHSI 4 0 0
Hroro no pazneny 37
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3



9 KVIACC

KoauuecTBO yacoB

Ne ni/m HaumeHnoBaHue pa3iesioB U TeM MPOrpaMMbl B KoutpoabHbie IIpakTuyeckne
cero
padoThI padoThI
Pasnen 1. Mexanuueckue siBJIeHUsI
1.1 MexaHn4ecKoe ABMKCHUE U CIIOCOOBI €0 OTIHCAHUS 10 0 1
1.2 B3aumopeiicTBue Ten 20 1 3
1.3 3aKoHBI COXpaHEHUS 10 0 3
Hroro mo pazneny 40
Pasznen 2. Mexanuveckue KoJ1e0aHUsI U BOJIHbI
2.1 MexaHU4ecKre KoJIeOaHus 7 0 3
2.2 MexaHn4ecKre BOJHBL. 3BYK 8 1 3
Hroro no pazneny 15
Pasnen 3. DjeKTpOMAarHMTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHbI
3.1 DJEKTPOMArHUTHOE TI0JIC U AJIEKTPOMArHUTHBIC BOJHBI 6 0 2
Hroro no pazaeny 6
Paznea 4. CBeToBLI€e SIBJICHUSA
4.1 3aKoHBI pacpoOCTpaHEHUs CBETA 6 0 2
4.2 JIMH3BI U ONITHYECKUE TPUOOPHI 6 0 3
4.3 Paznoxenue 6emoro cBeTa B CIEKTP 3 0 2
Wtoro mo pazgeny 15
Pa3nena 5. KBanToBbIe IBJIeHUS
51 Hcnyckanue U MOIoEHne CBETa aTOMOM 4 0 1
5.2 Crpoenue aToMHOrO siapa 6 0 1
5.3 SAnepHble peakuuu 7 1 1

Hroro no pazneny 17



Pa3gen 6. IloBTopuTe/1bHO-00001Ia10 1M MOTYJIb
[ToBTrOopenue n 06001IIeHHE coAepKaHus Kypca GU3NKU

6.1
3a 7-9 kiacc

Wroro mo paznemy 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne n/m Tema ypoka

®du3rKa — HayKa O MPUPOJIE.
SIBneHust mpupo bl

®dusnueckue sSBICHUSA
®u3nuecKue BEIUYNHBI U UX
U3MEpPEHUE

VYpok-uccnenoanue "M3mepenue
TEMIIepaTyphbl IPU MTOMOLIU
YKUJKOCTHOTO TEPMOMETPA U
JaT4MKa TeMIEepaTypol"

MeTo b1 HAyYHOTO TO3HAHUA.
Onucanue GU3NIECKUX SIBICHHIMA
C ITIOMOLIBIO MOJIEIIEH
VYpok-uccnenosanue "lIposepka
TUIIOTE3bl: JAIBHOCTD MOJNETA
mIapyuKa, mylneHHOro

KoauuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOH
HbIe
uudposbie
oOpaszoBar
eJbHbIE

pecypchl



10

11

12

13
14

15

16

17

TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BHICOTA ITycKa"
Crpoenue BemectBa. OnbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE
CTpPOCHHE BEIIECTBA

JIBM>KEHME YacTHIl BEIIECTBA
VYpoxk-uccnenoanue «OMBITH TIO
HaOJIIOJIEHUIO TETIOBOTO
pacIIupeHus Ta30B»
ArperatHble COCTOSIHUSA
BEIIeCTBA

Oco0OeHHOCTH arperaTHbIX
cocrosHN# BoAel. O000IIEHE 110
pazneny «llepBoHayanbHbIE
CBE/ICHHUS O CTPOCHHH BEUIECTBA»
MexaHnyeckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBUKECHHE

Cxopoctb. EquHuIb ckopocT
Pacuer nytu u BpemeHH
JIBUKCHUS

Huepuus. Macca — mepa
UHEPTHOCTH TEJ

IInotHoCTh BemiecTBa. Pacuer
Macchl U 00beMa Tella Mo ero
IUIOTHOCTH

JlaGoparopHas pabota
«OnpeneneHune mIOTHOCTH
TBEPIOTO TEJIa»



18

19

20

21

22

23

24
25

26

27

28

29

Pewienue 3agau mo teme
"[InoTHOCTH BemecTBa"

Cuna xak xapakTepucTHKa
B3auMojiericTus Tei. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas padora
«M3yueHne 3aBUCHMOCTH
pactsbkeHus (nedopmanun)
MPYKUHBI OT TIPHIIOKEHHON
CHUITBD»

[[AABnenue Tarorenus. Cuna
TSOKECTH

CBs13b MEXly CHIION TSKECTH U
Maccoit Tena. Bec tena. Pemenue
3aza4 mo treMe "Cuna tsoxectn"
Cuna TsKeCcTH Ha APYrux
mnaHerax. Ousnueckue
XapaKTepUCTUKH TUTAHET
Hsmepenue cun. JJunamomerp
Bec tena. HeBecomocth
CroxeHue IByX CHII,
HaIPaBJICHHBIX 10 OJHOU
npsiMoil. PaBHozelicTByIOIIAs CUIT
Pemenue 3amau no teme
"PaBHOelcTBYOIIAs cuut”

Cuna TpeHus u e€ Buapl. TpeHue
B MIPUPOJIE U TEXHUKE
JlaGoparopHas pabota
«M3yueHune 3aBUCUMOCTH CUJIBI
TPEHUS CKOJIbKEHUS OT CHJIbI



30

31

32

33

34

35

36

37

38

JIABJICHUS U Xapakrepa
CONIPHUKACAIOIIIUXCS
ITIOBEPXHOCTEIN»

Pewienue 3agay Ha onpeneeHue
PaBHOJCHUCTBYIOLIEH CHJIBI
Pewenue 3agay mo temam: «Bec
tenay, «I'padpuueckoe
n3o0paxkeHue cn, «CHIb,
«PaBHOZIEHCTBYIOIIAsT CHIDY
Konrponbhas pabora o remam:
«MexaHn4ecKoe JIBIKCHHEY,
«Macca, mIoTHocTh», «Bec
tenay, «I'padpuueckoe
n3zoopaxenue cum», «CHIIb
JaBmenne. CriocoObl
YMEHBIIEHUS U YBEIHUUCHUS
JaBJICHUS

JlaBnenue raza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00bEMa,
TEMIEPaTypbl

[lepenaua naBneHus TBEPABIMU
TEJIaMH, KUAKOCTSIMH U ra3aMu.
3akoH Ilackas

JlaBiieHue B )KUAKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHIIBI
TSKECTH

Pemenwne 3amad mo reme
«/laBneHue B KUAKOCTH U rase.
3akoH Ilackaisi»
Coobmaromuecs cocybl



39
40

41

42

43

44

45

46

47

48

49

50

I'mppaBnuueckuii mpecc
Manowmerpsl. [lopuiaeBoi
SKMIKOCTHBIN HAcoC

Armocdepa 3eMiH U IPUYUHBI €€
CYIIECTBOBAHUS

Bec Bo3myxa. ATMocdepHoe
JaBJICHUE

N3mepenne armochepHoro
nasieHus. OneitT Toppudenm
3aBUCUMOCTb aTMOC(EPHOTO
JABJICHUST OT BBICOTHI HAJl
YPOBHEM MOPS
bapomerp-anepoun.
ATMOcdepHOe 1aBIeHNe Ha
Pa3IUYHBIX BHICOTAX

Penrenne 3agau no teme "
AtmocdepHoe naBneHue"
JleiicTBrE JKMAKOCTH M ra3a Ha
HOTPY)KEHHOE B HUX TEJIO.
ApxuMenoBa cuiia
JlaGopatopHas pabota
«OmnpezeneHue BhITATKABAIONICH
CHUJIbI, IEUCTBYIOLIEH HA TEJIO,
MOTPYKEHHOE B JKUKOCTb)»
JlaGopaTtopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tena B Bojie 0T 00bEMa
HNOTPYXEHHOU B )KUAKOCTh YacTH
Tena»

[1naBanue ten



51

52

53

54
55

56

57

58

59

60

JlaboparopHas padora
"KoHcTpynpoBaHue apeomeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKU U
OIpeNieIICHuE €€
rpy30H0abEMHOCTH"

Pewenue 3agay no temam:
«IInaBanue cynos.
BosznyxonnaBanuey, «JlaBienue
TBEPIBIX TEJI, KUIKOCTEH U
razoB»

Konrponbshas pabora o teme
«/laBieHue TBEpbIX TEI,
JKUJIKOCTEHN U Ta30B»
Mexannueckasi paboTa
MonmHocTts. EauHuIEI MOIHOCTH
VYpok-uccnenoanue "Pacyér
MOIIHOCTH, pPa3BUBAEMOM MpH
noanEMe 1o JiecTHuIe"
[Ipoctbie MexaHu3Mbl. Poiuar.
PaBHOBecue cuit Ha pblyare
Poruaru B Texnuke, ObITY U
npupoze. Jlabopatopuas padora
«HccnenoBanue ycnoBui
pPaBHOBECHS pblUara

Pemenue 3anau o reme
«YCIOBHS pAaBHOBECHSI pblUara
Koappunment nonesHoro
JEHCTBUSI MEXaHU3MA.
JlaGoparopHas pabota

0.5

0.5



61

62

63

64

65

66

67

68

OBILEE
KOJIMYECTBO

«M3mepenue KII/[ HaktoHHON
I1JI0 CKOCTHY

Pemrenue 3amay mo teme "Pabora,
MortHocTh, KIT/["
Mexannueckas SHEprus.
Kunerndeckast u noteHuambHas
SHEPTHUs

3aKOH COXpaHEHUs
MEXaHUYECKOW dSHEPTUH
YPOK-3KCIEPUMEHT 1O TEME
"OKCepUMEHTAIBHOE
oTpenielIcHue N3MEHECHHUSI
KUHETHUYECKOW ¥ OTEHIIMATIbHOU
SHEPTHH MPHU CKATHIBAHUU TEJa
10 HAKJIOHHOM ITOCKOCTH"
KonTponwsHas pabora o teme
«PaboTa 1 MOITHOCTh. DHEPTHUS
Peseprubiit ypok. Pabora ¢
TEKCTaMH TI0 TEME
"MexaHnueckoe IBUKeHue"
PesepBHbIit ypok. Pabora ¢
TexkcTamMu 1o TeMe "JlaBneHue
TBEPIBIX TEN, KUIKOCTEH U
razon"

Pesepsusliit ypok. Pabora ¢
TekcTamu 1o Teme "Padora.
MoutHoCTh. DHEprus"

68



YACOB I1O
[TPOI'PAMME



8 KUIACC

Ne i/t

10

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYIISIPHO-KMHETHYECKOU
TEOPUHU U MX OITBITHBIE
TIOATBEPIKICHUS

Macca u pa3mep aToMOB U MOJIEKYJT
Mogenu TBEPAOTO, )KUAKOTO U
ra3000pa3HOTO COCTOSTHHI
BEIIIECTBA

OObsicHeHue CBOMCTB TBEPIIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHUI BelllecTBa HAa OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KUHETUYECKON TEOpHUH
Kpucrannuueckue u amopgHbie
Tena

CMaunBaHUe U KaWUISIPHOCTb.
[ToBepXHOCTHOE HATSXKEHUE
TemnnoBoe pacuupeHue u cxxaTue
Temmneparypa. CBs3b TeMIiepaTypsl
CO CKOPOCTBIO TETJIOBOTO JBUKECHUS
YaCTHII

Buytpennss sueprus. CriocoOsl
W3MEHEHUs1 BHYTPEHHEH SHEprun
Buner Tenonepenauu

KoaunuecTBo yacoB

Bcero

KonTpoiabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHHust



11

12

13

14

15

16

17

18

19

20

VYpoxk-koHbpepenmus "[IpakTruueckoe
HCIMOJIb30BAHUE TEIIOBBIX CBOKMCTB
BEILIECTB M MAaT€pUajoB B IEJISIX
sHEeprocoepekeHus "

KomuuectBo Temnotel. YienbHas
TEIJIOEMKOCTh

VYpaBHeHUE TeII0BOro OanaHca.
TemooOMeH U TerIoBoe
paBHOBecHE

JlabopatopHas pabota
"HNccmenoBadnne IBIICHUS
TerI000MeHa Ipy CMEIINBaHNUN
XOJIOJTHOW U ropsiueit BojpI"
PacueT xonndecTBa TEILIOTHI,
HE0OX0IMMOTO I HarpeBaHuUs
TeJa U BBIAEISEMOTrO UM MpHU
OXJIAXKICHUU

JlabGopatopHas pabota
"Onpenenenue yneabHON
TEIJIOEMKOCTH BelecTBa"
DHeprus TOoIMBa. YelabHas
TEIUIOTa CTOPAHUS

[1naBrneHue u oTBepACBaHUE
KPUCTAITUYECKUX TeN. YaeabHas
TEIUIOTA TIABJICHUS
JlaGopatopHas pabota
"Onpenenenye yaeapHON TEIIOTHI
IJIaBJIE€HU JIpaa"
[TapooOpazoBaHue 1 KOHICHCAITHSI.
Hcnapenue



21

22

23

24

25

26

27

28

29

Kunenue. YaenpHas Temnora
napooOpa3oBaHUs M KOHICHCAIUH.
3aBUCUMOCTb TEMIIEPATYPbI
KHIICHHUS OT aTMOC(EPHOTO
JIaBJICHUS

Brnaxxnocts Bo3myxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCHTEIIFHON BJIaKHOCTH
BO3IyXa"

Pemienue 3agay Ha onpeesieHne
BIIQYKHOCTH BO3/yXa

[TpuHtUIB pabOTHI TEMIOBBIX
neurateneii. [Taposast TypOuHa.
JIBurarenp BHYTPEHHETO CTOpaHUs
KIIJI TenmoBoro gABurarens.
TermoBbie ABUraTeNIM U 3aldTa
OKpYKaIOIIEH Cpe/Ibl

3aKoH COXpaHEHUS U MIPEBPAIICHUS
SHEPTHH B TEIUIOBBIX MPOIECCax
[ToaroroBka K KOHTPOJIBHOK padboOTe
no Teme "TennoBeIe SIBICHUA.
M3MeHeHue arperarHbiX COCTOSTHUM
BelecTna"

KonTpoawsHas pabora o reme
"TermmoBkle sBineHus. M3menenue
arperaTHbIX COCTOSIHUM BeriecTa'
Onexrpuzauus Ten. /[Ba poaa
ANIEKTPUUECKUX 3apSAI0B



30

31

32

33

34

35

36

37

38

39

40

41

Ypok-uccnenoBanue
"OnexTpuzanus TeJl UHAYKIUEH 1
IIPU CONPUKOCHOBEHHUU"
B3anmopeiicTBue 3apsyKEHHBIX TEJ.
3akoH Kynona

DneKTpUYecKoe moJie.
HarpsxeHHOCTB IEKTpUYECKOTO
nosi. [TpuHuun cyneprno3unuu
ANEKTPUUECKUX TTOJIEN

Hocurenu snekrpuyeckux 3apsioB.
OnemeHnTapHsbIi 3apsaa. CTpoeHue
aroma

[IpOBOTHUKY M THANEKTPUKU. 3AKOH
COXpaHEHUSs AEKTPUUECKOTO 3apsa
Pemienue 3agay Ha npuMeHeHUE
CBOMCTB JIEKTPUYECKUX 3apsAI0B
DIEKTPUYECKHUI TOK, YCIOBHUS €T0
cymecTBoBanus. Mcrounuku
IIEKTPUYECKOTO TOKA

JleficTBHS IIEKTPUUYECKOTO TOKA
VYpok-uccnenoanue "JleiictBue
IEKTPUUECKOT0 OIS Ha
MPOBOJHUKH U AUICKTPUKH"
ONeKTpuYeCKuil TOK B MeTalIax,
KUAKOCTAX U ra3ax

Onexrpuyeckas Lenp u e€
COCTaBHBIE YaCTH

Cuna Toka. JIJaboparopHas padora
"N3MepeHue U peryaupoBaHue CHIIBI
ToKa"

0.5



42

43

44

45

46

47

48

49

DNEeKTpUYECKOE HAIIPSHKEHUE.
BonsrMmerp. JlaboparopHas pabora
"N3MepeHue u peryaupoBaHue
HanpspkeHus"

ConpoTHBII€HNE IPOBOIHUKA.
VYrenpHOE CONPOTUBIIEHUE
BEIECTBA

JlabopatopHas pabota
"3aBUCUMOCTb JEKTPUYECKOTO
COTIPOTHBIICHHSI TPOBOTHUKA OT €TO
JUTUHBI, TUIOIIA/IN TIONIEPEIHOTO
Ce4eHMs U marepuana"
3aBHCUMOCTD CHIIBI TOKA OT
HanpspkeHus. 3akoH OMa s
y4dacTKa [enu

JlabopatopHas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI
TOKa, UIYIIETo Yepe3 pe3ucTop, oT
COMPOTHUBIICHUS PE3UCTOPA U
HaINpsOKEHUST Ha pe3uctope”
[TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS MPOBOJHUKOB
JlaGopatopnas pabota "I[IpoBepka
MIpaBUJIa CIO0KEHUS HAIPSHKEHUH
IIPH MO CTIeI0BATEIEHOM
COEIMHEHUH JIBYX PE€3UCTOpPOB"
JIaGoparopHas pabora "IIpoBepka
MIpaBUJIa JUIS CUJIBI TOKA TIPH
napaieIbHOM COeJUHEHUU
pe3uctopos"

0.5



50

51

52

53

54

55

56

57

58

Pewienue 3agay Ha npuMeHeHHe
3akoHa OMma Ju1sl pa3Iu4HOrOo
COCIMHEHUS TPOBOHUKOB

Pabora 1 MOITHOCTH
EKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenua

JlabopatopHas pabota
"Onpenenenre paboThl U MOIIIHOCTH
ANEKTPUUECKOTO ToKa"
DNEKTPUIECKUE LT U
MOTPEOUTENN PIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[ToaroroBka K KOHTPOJIBHOU padboOTe
1o TeMe "DINEeKTPUUYECKUE 3apsibl.
3apsiKeHHBIE Tela U UX
B3auMoAeucTBU. 110CTOSIHHBIH
ANEKTPUUYECKUNA TOK"

Konrponbshas pabora o teme
"DneKkTpuUecKre 3apsbl.
3apsiKeHHbIE Tella U UX
B3auMoaercTBU. 110CTOSIHHBIH
ANEKTPUUYECKUMA TOK"

[TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICIICTBHE
VYpoxk-uccnenosanue "M3yuenue
MOJIEH MOCTOSHHBIX MarHUTOB"
MaruuTHO€E nosie. MarauTHoe 1ouie
3eMIIM U €TO 3HaYeHue JJIs )KU3HU
Ha 3emie



59

60

61

62

63

64

65

OmnsiT Dpcrena. MaruuTtHoe nose
ANIEKTPUUECKOT0 Toka MaruutHoe
I10JI€ KaTYILIKH C TOKOM
[IpuMeHeHue 371eKTPOMarHuTOB B
texauke. Jlaboparopuas pabora
"N3ydyeHue neicTBUs MAarHUTHOTO
TIOJIs1 Ha TIPOBOJIHUK C TOKOM"
DNeKTpoABUraTellb NOCTOSTHHOTO
ToKa. Mcnonp3oBanue
ANIEKTPOJIBUTATENEH B TEXHUUECKUX
YCTPOMCTBaX U Ha TPAHCIIOPTE.
JlabopatopHas pabota
"KoHcTpynpoBaHue U n3ydeHue
paboTHI AreKTpoaBUTaTENs "
OnbiTel @apajnes. 3akoH
ANEKTPOMArHUTHON MHAYKIHH.
[IpaBuno Jlenma
Onexrporenepartop. CriocoObl
MOJTy4EHUS DJICKTPUUECKOI
SHEpPruu. DNEKTPOCTAHIIUY Ha
BO30OHOBJISIEMBIX HCTOUHUKAX
SHEPruu

[ToaroroBka K KOHTPOJIBHOK padboTe
1o TemMe "DIEeKTpUUeCcKue 1
MAarHuTHBIE SIBICHUS"
KonrponbsHas pabora o teme
"DneKTpUYeCcKre U MarHUTHBIE
SIBIICHUS"

0.5



PesepsHbiit ypok. Pabora ¢

66 TekcTaMH 10 Teme "TeroBbie 1
sBJIeHHs"
PesepsHbiii ypok. Pabora ¢

67 texcTamu 1o Teme "IlocTostHHbIH 1
ANEKTPUUECKUN TOK"
PesepsHblii ypok. Pabora ¢

68 TEKCTaMH 110 TeMe "MaruuTHele 1
sBJIeHHs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 145



9 KVIACC

KonuyecTBo yacon
Jara

Ne i/ Tema ypoka
U3y4YeHHst

KonTpoabHbie IIpakTHyeckue

B
cero padoThI padoThI

MexaHn4yecKoe IBUKEHHUE.

MarepuanbHas TOUKa

Cucrema orcuera.

OTHOCUTENBEHOCTh MEXaHUUECKOTO 1
JIBKEHUS

PaBHOMEpHOE ITpsIMOJIMHENHOE
TIBKEHUE

HepaBHOMepHOE npsAMOIMHENHOE
nBukeHne. CpenHss 1 MTHOBEHHAs 1
CKOpPOCTh

[IpsimonrHENHOE€ PaBHOYCKOPEHHOE
JIBH)KCHUE. YCKOpEHUE

CxopocTh NPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk crkopocTu

JlabopatopHas pabota
"OnpeneneHue yCKOpPEeHUs Telia mpu
PaBHOYCKOPEHHOM JIBUYKEHUH 10
HAaKJIOHHOM 1uiockocTh"”

CBobOoguoe nagenue teil. OnbITI

1
T"anunes
PaBHOMEpHOE BHXKEHUE 11O
OKpyxHOCTH. [lepuona u yacrora 1

oOpamienus. JIuneiHas u yriosas
CKOPOCTH



10
11

12

13

14
15
16

17

18
19

20

21

22

23

LleHTpoCTpEMUTENIBHOE YCKOPEHHE
IIepsblit 3axkoH HeroTroHa. Bekrop
CHUJTBI

Bropoii 3akon HeroToHa.
PaBHoOpelicTBYIOIIAS crta

Tperuii 3akoH HeroToHa.
Cynepno3unus cui

Pemienue 3agay Ha npuMeHEHHE
3akoHOB HbroToHa

Cuna ynpyroctu. 3akon ['yka
Pemenne 3amaq no reme «Cuna
YOPYTrOCTH»

JlabopatopHas pabota
«OnpeneneHue KeCTKOCTH
MIPY>KUHBD)

Cuna TpeHus

Penrenne 3agay no teme «Cuia
TPEHUS»

JlabopatopHas pabota
"Onpenenenne kod3pduimenra
TPEHUS CKOJIbKEHUS"

Penrenue 3agau no teme ""3aKoHEI
Herorona. Cuia ynpyroctu. Cuna
Tpenus"

Cuna TSKECTH U 3aKOH BCEMUPHOTO
TATOTEHUsI. YCKOpEHHE CBOOOIHOTO
MaJeHUs

VYpok-koHbpepeHus "JBuxkeHue Ten
BOKPYT IPaBUTALIMOHHOTO IIEHTPA
(Conueunas cuctema). ['amaktuxu"



24

25

26

27
28

29

30

31

32

33
34
35

Pemenue 3amau no teme "Cuna
TSKECTU U 3aKOH BCEMHUPHOTO
TATOTCHUS"

[IepBas kocMHUYECKast CKOPOCTb.
Hesecomocts u neperpysku
PaBHOBecne MarepuanbHOU TOUKH.
AOGCOIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHON OChIO BPAILlCHUS
MowmenT cuibl. LleHTp TsxecTH
Pemenue 3agay no teme "MomMeHT
cuisl. LleHTp TsRECTH"
[ToaroroBka K KOHTPOJIBHOU paboOTe
o TeMe "MexaHndecKkoe OBIKEHUE.
BsaumoneiictBue Ten"
KonTponwsnas pabora o teme
"MexaHnueckoe OBUKECHHUE.
BsaumoneiictBue Ten"

Nmnynse Tena. UMmynbe CUibl.
3aKOH COXpaHEHUsl UMITYJIbCA.
VYmpyroe u Heynpyroe
B3aUMO/ICICTBUE

Pemenue 3amad mo teMe "3axkoH
COXpaHEHUs uMITyibca'
VYpok-koHpepenius "PeakruBHoe
JIB)KCHUE B MPUPOJIE U TEXHUKE"
Mexanundeckasi paboTa U MOIITHOCTb
PaGota cuibl TSKECTH, CHITBI
YIOPYTrOCTU U CUJIbI TPEHUS



36

37

38

39

40

41

42

43

44

45

46

47

JlaboparopHas pabora
«Omnpenenenne pabOThI CHIIBI
TPEHUS IIPU PaBHOMEPHOM
JBVKEHUH TEJIa TI0 TOPU30HTAIBHOM
MTOBEPXHOCTH»

CBsi3b 3HEPrUM U PadOTHI.
[ToTrenumaneHas dHEprus
Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUHU

3aKoH COXpaHEHUS YHEPTHH B
MEXaHHKe

Jlabopatopnas pabota «M3yueHue
3aKOHA COXpPaHEHMs SHEPTUN»
KonebarenpHoe qBUKEHNE U €TO
XapaKTePUCTUKU

3aryxaromue KojeOaHus.
BoinyxaeHHbIe KoneOaHusl.
Pe3onanc

MaremaTu4ecKuil U PyKUHHBII
MasTHUKH

VYpok-uccnenoBaHue «3aBUCUMOCTh
neproja KojiebaHuii OT KECTKOCTU
MIPY’KUHBI U MAacChl Tpy3a»
[IpeBpaienue 3uepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopatopHas pabota
«OmnpezeneHye 4acToThl U MepHoaa
KoJie0aHUH MPYKUHHOTO MasTHUKA»
JIaGoparopHas paborta «IIpoBepka
HE3aBUCUMOCTH MepHoia KosleOaHui



48

49

50

51

52

53

54

55

56
57

58

rpy3a, MOJABEIICHHOTO K HUTH, OT
MacChI Tpy3a»

Mexannueckue BosiHbl. CBOKCTBA
MeXaHU4ecKuX BOJH. [IpomosibHbIE U
MOTIEPEYHbIE BOJIHBI
Ypok-koHbpepeHus "MexaHndeckue
BOJIHBI B TBEPIOM TEJE.
Ceiicmuyeckue BOJHBI"

3Byk. PacnpocTtpanenue u
OTPaKEHHUE 3BYKa
VYpoxk-uccnenosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
Ypoxk-koHpepeHnus "YapTpa3ByK U
WH(]Pa3BYK B IPUPOJC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHON paboTe
1o Teme "3aKOHbI COXpPaHEHHS.
Mexannueckue kojie0aHusl U BOJIHBI"
Konrponbshas pabora o teme
"3aKOHBI COXpaHEHMUSI.
Mexanudeckue KoueOaHus ¥ BOJTHbBI"
DNEeKTPOMarHuTHOE ToJIe.
DNEeKTpOMarHuTHbIEC BOJIHBI
CBoiicTBa 31EKTPOMArHUTHBIX BOJTH
VYpok-koHdpepennus "lkana
ANEKTPOMATHUTHBIX BOJIH.
Hcnonbs3oBaHue 3IEKTPOMAarHUTHBIX
BOJIH /1JIs1 COTOBOM CBsA3M"



59

60

61

62

63

64

65

66

67

VYpok-uccnenosanue "N3yuenue
CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIIBHOTO TenedoHa"
Pewienue 3agay Ha onpenesieHue
YaCTOTHI U JJTUHBI
3JIIEKTPOMArHUTHOM BOJIHBI
DneKTpoMarHuTHas IpUpoja CBeTa.
CxopocTths cBera. BonHoBBIE
CBOIICTBA CBETA

Hcrounnku ceera. [IpsmonnHeiiHoe
pacrnpocTpaHeHUEe CBeTa. 3aTMEHUS
ComnHua u JIyHsl

3aKOH OTPaKEHHUs CBETa. 3epKaJa.
Pemenue 3agay Ha npuMeHEHUE
3aKOHa OTPa)KEHUS CBETa
[Ipenomnenue cBera. 3akoH
MIPEIOMIIEHUS CBETA

[TonmHO€ BHYTpEHHEE OTpaKeHUE
cBeta. Mcnonb3oBanue NOIHOTO
BHYTPEHHET0 OTPaKEeHUs B
ONTUYECKUX CBETOBO/AX
JlabopatopHas pabota
"UccnenoBaHue 3aBUCUMOCTH yIyia
MIPEIOMIIEHUS] CBETOBOTO JIy4ya OT
yIJla MaJIeHUsl Ha TpaHule "BO3ayX-
crexsio""

VYpok-koHpepeHIHs
"Hcnonap30BaHue MOJIHOTO
BHYTPEHHETO OTPAKEHUS:



68
69

70

71

72

73

74

75

76

77

78

CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBsI3b"

JInn3el. OnTuyeckas cuia JIMH3bI
[TocTpoenne n3o0pakeHUH B JIMH3aX
JlaboparopHas pabora
"Onpenenenne GOKyCHOTO
paccTOSTHUS ¥ ONITHYECKOM CHUJIIBI
cobuparotiei JTMH3bI"
VYpok-koHpepenuus "Ontuyeckue
JIMH30BBIE TPUOOPHI"

I'ma3 xak onrryeckas cucrema.
3peHue

VYpox-kordepennus "JlepexTs
3penus. Kak coxpanuts 3penne”
Paznosxenue 6e10ro cBeTa B CIEKTP.
Omnbrtel HetoToHa. Crioxenue
CHEeKTpaJbHBIX I[BETOB. [lucnepcus
cBeTa

JlabGopatopHas padota "OnbITHI TIO
Pa3oKeHHI0 OeI0ro CBETa B CIEKTP
Y BOCIIPUATHUIO 1IBETA IPEIMETOB
P UX HAOMIONCHUH Yepe3
1IBETOBBIC (PUIBTPHI"
VYpoxk-nipaktukym "BonHoBbIE
CBOIICTBa cBeTa: qUCHEPCHs,
uHTepdepeHus u qudpaxuus”
OmnsiTel Pe3epdopaa u mianerapHas
MOJIeNTh aToMa

ITocrynarst bopa. Moaens atoma
bopa



79

80
81
82

83

84
85

86

87

88

89

90

91

Hcnyckanue u norsouieHue cBera
atomoM. KBautsl. JIuHeluareie
CHEKTPBI

VYpoxk-npaktukym "Habmronenue
CIEKTPOB HCITyCKaHuA"
PannoakTuBHOCTH U €€ BUABI
CrpoeHue aTOMHOTO siipa.
Hyknonnas moznens
PannoaktuBHBIC IpEeBpaIieHusI.
H3oTonsI

Pemenue 3amgay no teme:
"PannoakruBHBIE IpeBpanieHus"
[Tepuon nomypacnana
VYpok-koHpepeHus
"PagnoakTUBHBIC U3TYYCHUS B
NpUPOJIe, MEIUIIMHE, TEXHUKE"
SnepHbie peakyu. 3aKOHBI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'O YHCEI

DHeprus CBA3U aTOMHBIX SJED.
CBs13b Macchl U SHEPrUn
Pemienue 3agau o teme "AnepHbie
peakuun"

Peakuuu cunTtesa u neneHus auep.
Ucrounnku s3neprun ConaHua u
3BE3

Ypok-koHbpepennus "SAnepHas
JHepreTuka. Jlencreus
PaaoaKTUBHBIX U3Ty4EeHUHN Ha
JKUBBbIE OPraHU3MBbI"



92

93

94

95

96

97

98

99

100

[ToaroTOBKA K KOHTPOJIBHOU padoTe
110 TeMe "DIEKTPOMAarHUTHOE MOJIE.
DJNEeKTPOMArHUTHBIC BOJIHEI.
KBaurosesie siBnenus"

KonrponbHas paboTa rmo reme
"DeKTpOMarHuTHOE MOJIE.
DJIEeKTPOMArHUTHBIC BOJIHEL.
KBaurosrie siBnenus"

[ToBTOpEeHue, oboOIIEHHE.
JlabopaTtopHbie pabOTHI IO KYpCY
"B3anmopeiicTeue Tea"
[ToBTOpenue, obobueHune. Pemenne
pPacUETHBIX M KAYeCTBCHHBIX 33124
no teme "TermoBeie mporecch”
[ToBTOpenue, 0600IeHNE. PenieHne
pPacYETHBIX M KQYE€CTBEHHBIX 3a1a4
mo teme "KIIJI TermmoBeix
nBurarenein"

[ToBTOpenue, 0600IeHNE. PenieHne
pPacYETHBIX M KQYECTBEHHBIX 3aJ1a4
no teme "KII/] anexTpoycrtanoBok"
[ToBTOpeHue, 00600IICHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeTOBBIC ABICHUS"

[ToBTOpenue, 0606meHue. Pabora ¢
TEKCTaMH 110 TeMe "3aKoHEBI
COXpaHEHUs! B MEXaHUKe"
IToBropenue, o0o0menue. Pabora ¢
TexkctaMu 1o TeMe "Kosebanusa u
BOJHBI"



[ToBropenwue, o6o0menue. Pabora ¢
101 TexkcTaMu 110 TeMe "CBETOBBIC

sBJIeHHs"

[ToBropenwue, o600menue. Pabora ¢
102 TexkcTamu 1o TeMe "KBanrTosas u

saaepHas Gpusuka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

27



YUYEBHO-METOIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Gusuka, 7 kinacc/ [epoimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
0TBEeTCTBEHHOCTHIO «IPODAY»; AkironepHoe oduectBo «3narensctBo
«IIpocsewenue»

» ®usuka, 7 kiacc/ [epoimkua A.B., OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «M3marenbeTBo «IK3aMeH»

» dusuka, 8 kinacc/ [epwimkua A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «JIPODAY; AxuimonepHoe oo61iecTBo «3naTenbcTBO
«ITpocsetienue»

» dusuka, 8 kimacc/ [epeimkua A.B., O01mecTBO ¢ orpaHUYeHHOMN
OTBETCTBEHHOCTHIO «M31arenbecTBO «K3aMeH»

» dusuka, 9 xinacc/ [epwimkun A.B., I'yrauk E.M., O611ecTBO ¢ OrpaHU4YeHHOM
O0TBETCTBEHHOCTHIO «/IPODAY; AxuimonepHoe o61ecTBo «3naTenscTBoO
«IIpocsemenue»

» dusnka, 9 kimacc/ Iepeimkua A.B., O0mecTBO ¢ orpaHUYCHHOMN

OTBCTCTBCHHOCTEBIO (<I/I3,Z[3TGJ'II>CTBO «DK3aMeH»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. PabGouas nmporpamMmma

2. Ilporpammbl 0OCHOBHOTO 00111€T0 0Opa3zoBanus. duznka. 7 —9 kiaccsl



(aBTopbi: A.BJlykamuk B.1. CoopHHK BOMTPOCOB U 3aaa4 1o ¢pusuke. 7-9 ki. —

M.:.Ilepoiikun, H.B. @unonosuy, E.M. ['yTHUK).

3.®usuka, 7 knacc/ Iepoimkua A.B., OO1iecTBO ¢ orpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AxunonepHoe o61iectBo «3naTenbcTBO
«IIpocBenieHue»

4. ®usuka, 7 knacc/ [epoimkun A.B., O0611ecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «M3marenbeTBo «IK3aMeH»

» Gusuka, 8 kinace/ Iepoimkua A.B., O01iecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AxuimonepHoe o61iecTBo «3naTenbcTBO
«IIpocBernienue»

» ®dusuka, 8 kimacc/ Iepeimkua A.B., O01ecTBO ¢ orpaHUYeHHOMN
OTBETCTBEHHOCTHIO «M3marenbeTBO «DK3aMeH»

» dusuka, 9 kinace/ Ilepeimkua A.B., I'yrauk E.M., OG11ecTBO ¢ OrpaHuYeHHOM
O0TBETCTBEHHOCTHIO «/IPODAY; AxuimonepHoe o61ecTBo «3naTenscTBoO
«IIpocsemenuey

» dusnka, 9 kimacc/ Iepeimkua A.B., O0mecTBO ¢ orpaHHYCHHOMN
OTBETCTBEHHOCTHIO «M31arenbcTBO «IK3aMEH»

Coopnuk 3amad o pusuke 7-9/ A. B. [1éppimkun

¢usuka 7-9 xn. Tectsr - CapatoB: Jlumen
A.E. Mapon, E.A. Mapon CamocTosiTelibHbI€ 1 KOHTPOJIbHBIE paboThl 7-9 Kilacc

2017 M. poda



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://edu.skysmart.ru/teacher/homework/satarifuli

https://resh.edu.ru/login

https://phys-oge.sdamgia.ru/

BuneoomnsiTel Ha ypokax. —Pexxum noctyma: http://fizika-class.narod.ru
Enunas xoyteknus mu)poBeIX 00pa3oBaTe/IbHBIX pecypcoB. —Pexkum mocrymna:
http://school-collection.edu.ru

NHTepecHbleMaTepralibl K ypokaMm (DU3UKH 110 TeMaM; TECThI [0 TEMaM;
HarIsAHBIC TOCO0MsI K ypokam. —Pexxum noctyna: http://class-fizika.narod.ru
DneKkTpoHHbBIE yueOHUKH 10 dusnke. —Pexxum gocryma: http://www.fizika.ru
Wutepuet ypok. http://interneturok.ru/ru/school/physics

Xusas ¢usuka: odyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html






