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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHHWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoM deaepanbHON paboyelt MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «DOusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSl W OPTraHU3alMI0 H3YYCHHS
(GU3MKKM Ha NEATebHOCTHOM OocHOBe. B mporpamme mno ¢usuke y4yuThIBalOTCA
BO3MOYKHOCTH yuyeOHOro mpenMera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yJbTaTaM 00yUueHUs, a TaKxKe
MEXIMPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuania
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYEeCKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XUMHEH, Ouosorued, acrpoHomued u GU3UIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYI0 KAapTHHY  MHpa,
nperocTaBiseT HauOoyiee SICHble OOpa3lbl NPUMEHEHUS HAyyHOro MeEToja
MO3HAHUS, TO €CTh CI10c00a MONIyYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3NUECKOro 00pa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHMHM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MpEIIoyiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTA:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeabCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peagu3yromUx
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPXKACHHON pelIeHHEM



Komnerun MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydJaronmuxcsi K HayYHOMY
M3YUYCHHIO TNPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHKE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POAU (U3WKU IS Pa3BUTHSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTW)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oO1mero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

npuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSICHATH (DM3UUECKUE SIBICHHS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJ0OB pELICHUs IPOCTEHIIMX pPaAcy€THBIX 3a7ad C
HCIIOJIb30BaHUEM buznyeckux MoJIeTeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIEH (PU3NUECKOTO COACPIKAHUSA,
BKJIOUast UHPOPMAIIHMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpoPecCUOHATBLHON A TEIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUYECKON HAYKH.

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

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
KJ1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Heen0).

[Ipennaraemselii B mporpamMMe no (u3HKe nepeyeHb 1ad0opaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

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

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbl. 3Mepenune Qusmueckux BenuuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepeHuit. MexayHapoaHasi CUCTEMA €AMHHUII.

Kak ¢usuka u JApyrhe ecTeCTBEHHbIE HAyKHM HW3Y4YarOT MPUPOY.
EctecTBeHHOHay4YHBI METOJ IO3HAHHWA: HAOJIOJEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUeCcKUX SIBJICHUN C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.

2. ®usnueckue NpuOOPHl U MPOLEAypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U

1u(POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pasMepoB MAIbIX TEI.
5. M3mepenue teMmiieparypsl IpU IOMOIIM >KMIKOCTHOTO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIbllle, YeM OOJIblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIE CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue dactul BemecTBa. CBA3b CKOPOCTM JIBJKEHHSI 4YacTUL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, MKUAKOCTEN U TBEPIBIX
(kpucTayimyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmronenue nuddysun.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  NPUTSOHKEHUEM  WIH
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMIOJIb30BAaHUEM

dhoTorpaduwuii).
2. OnbIThI 10 HAOJIIOIEHHIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue WHEpUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KaK NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU TeJa.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €AMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
JHemoncmpayuu.
1. HabGnrogeHne MexaHMYeCKOTro IBUKEHHUS TeNa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSI.
3. HaGmionenue siBneHus WHEPIUN.
4. HabmroeHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Crno)xeHue Cui, HapaBJIEHHBIX 0 OJHOMN IPSIMOM.
Jlabopamophule pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHHUS (LIapUKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajee).

2. OmpepeneHne CpelHEW CKOPOCTU CKOJNBXKEHHsS OpycKa WU LIapuKa II0
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOLIKME 3aBUCUMOCTh pacTsbKeHHs (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



Hasnenune. CriocoObl yMEHBIIICHHS U yBEIMUCHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT 00bEéma, Temmeparypbl. I[lepenaua maBieHwus
TBEPABIMU TEJaMHU, XUIAKOCTIMHU W razamu. 3akoH [lackams. [IHeBmaTnueckue
MaIlllMHbl. 3aBUCUMOCTb JABIEHUSI XUJIKOCTH OT TiyOuHBI. ['MapocTaTuyeckuil
napagokc. Cooburaromnuecs cocyabl. [ mupaBauyeckne MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune atmocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 1151 M13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUAKOCTU U Tra3a Ha MOrPyKEHHOE B HUX TeJO. BrlTankusaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

ITepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
Tejla ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJAKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWUE WJIA TOTPYXKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopnuie padbomovt u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH CWIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TeIO0 B IKUJIKOCTH, OT O00bEMa TMOTrpYy>KEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNIeHHE €€ rPy30I10AbEMHOCTH.

Paszpnes S. PaGoTra u MOIIHOCTh. JDHEpPrusi.

Mexanudeckast padota. MOLIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAS DHEPTHUS.
IIpeBpaieHre 0OMHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
DHEPIUU B MEXAHHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tela

10 TOPU3OHTAILHOW MOBEPXHOCTH.
2. HccnenoBanue yCclnoBUM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUH.
8 KITIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUH.

Mopnenu TBEPIOro, >KHUIKONO W Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, YKUAKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUUYECKONH TEOPHHU.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TeEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsA3b TeMIEpATypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BuyTpenHsss sHeprus. CnocoObl U3MEHEHUS BHYTPEHHEM SHEpruu:
Terionepeaaya U COBEpUICHUE paboTHI. Buabl TeIIonepeaaum:
TEIUIONTPOBOHOCTh, KOHBEKIUS, H3TyUYCHHE.

KomnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. 1emiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [lnaBienuwe wu
OTBEpPACBAHHE KPHUCTAJUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenbHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOTo
TABIICHHUSI.

BnaxxnocTts Bo3ayxa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIIOTA CTOPaHUSL.

[Tpunuuner pabotsl TemnoBbix asurareneit KIIJ| TtemmoBoro nsuratens.
TernoBbIe IBUTATENN U 3aIUTA OKPYKAFOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.



vk N

© © N o

10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne ssBieHnit cMauMBaHUsl M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacmpeHus Tel.

N3meHenne naBieHus rasa Mpu M3MEHEHHH OObEMAa M HArpeBaHUU WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenaym.

OxJ1akieHue IpHu COBEPIIEHUH PadOTBHI.

HarpeBanmue npu coBepiieHIH pabOThl BHEITHUMH CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHbIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenne nocTostHCTBA TeMIEPATyphl IPU TUIABICHUMU.
Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie padbomovt u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEINIOBOTO PACIIMPEHHS Ta30B, JKHUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne w3MeHEHHs] BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TeIIoNepe1aur M pab0OThl BHEITHUX CHII.

UccnenoBanne sBIeHUS TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW M
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HAarpEeThIM METAIUNIMYESCKUM IIHJIMH]IPOM.

Onpenenenue yaeabHOW TETIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMJIOTHI TUIABICHUS JbA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHMS.

OnekTpuzauus Ten. [[Ba pona 3JIEeKTpUUECKHX 3apsaoB. B3anmoperncTBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJl OT BEJIUYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnojne. Hanpsok€HHOCTh anekTpuueckoro mnods. IIpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsioB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHHMKM W  OUANEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUSL CYILIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
HMCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUECKOro TOKa (TeIioBoeE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B JKUJIKOCTAX U T'a3ax.

Onektpuueckasgs uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBbHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
Uil ydactka uenu. [locimenoBarenbHOE UM NApaUIENIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH dJEKTpUYeCKOro Toka. 3akoH JDxoyns—Jlenna.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHOe nosie. MarHuTHoe 1osie 3eMJId U €r0 3HAYCHUE NI KU3HU Ha 3eMIle.
OmeiT  Opcrega. MarHutHoe 1one€  dJIEKTPUYECKOTO ToKa. [Ipumenenwne
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSIHHOTO TOKa. VICmoyib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanesd. fABnenue snekrpomMarHuTHOM MHAYyKIMM. [IpaBuno Jlenna.
DNeKTpOoreHepaTop. Croco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMKI Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsA MHIAYKIUS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsAI0B.

[IpoBOHHUKH W TUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTouyHMKHN TOCTOSIHHOTO TOKA.
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JIENCTBUSA IIEKTPUIECKOTO TOKA.
. DIEKTPUUYECKHI TOK B XKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HaNpsKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH cOnpOTUBIICHUM.
. B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3JeIEHUs MMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe noje Toka. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

DJIEKTPOABUTaTENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 2JIEKTPOMArHUTHON MHIYKIIUH.

OmneiTel ®apanes.

3aBUCMMOCTh HAIPaBJICHUA HWHAYKIHOHHOTO TOKa OT YCIIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomot u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JNEKTPU3ALMKA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanune AEUCTBUS DJIEKTPUYECKOTO IIOJISI HA MPOBOJHUKH U
VDK TPHUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.
W3mepenne u peryiupoBaHHue CUIbl TOKA.

N3mepenune u peryanpoBaHie HANPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOIMIAJXA TOMEePEYHOro
CEUCHHs U MaTepuania.

[IpoBepka mpaBuia CIOXKEHHUA HANPSHKECHUH TPU TOCIET0BATEIHEHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJig CWIbI TOKa MPU NapaJJICIbHOM COETUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKAa, BbIAETISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JamIouyKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS TTOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHWUTHOTO TIOJNISI ITOCTOSIHHBIX ~MAarHMTOB TP HX
00OBEIMHEHUH U PA3/ACIICHUN.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrs MArHATHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl JIEKTPOIBUTATEINS.

20. U3mepenune KIIJ] anexkTpoaBuraTeIbHON YCTaHOBKH.

21. OnBITBl IO HCCIEAOBAHUIO SIBJICHUS DJECKTPOMATHUTHOM WMHIAYKIIHU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHAYKIHMOHHOTO

TOKA.
9 KUIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuyeckoe JBUXKEeHHME. MarepuanbHas Touka. CucTteMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrxkeHue. HepaBHoMepHOE NpsIMOJIMHENHOE IBUXKEeHUE. CpeaHsisi 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHeiiHoe JBukeHue. CBoOOAHOE
nageHue. OnbIThl ['anumes.

PaBHOMEpHOE ABMMXKEHUE MO OKPY>KHOCTH. Ilepnmon u yvacrora oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3akoH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHA.
[IpyHLIMT CyTIepIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUSI, CUJla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO
naneHud. JBwxkenue muaner Bokpyr ComnHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHON Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPEIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynbee Tena. M3menenne mmmynbca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMIyJbca. PeakTUBHOE NBUKEHUE.

Mexanndeckass pabota U MOIIHOCTb. Pa®oTa CHII TSXKECTH, YIPYTrOCTH,
TpeHusi. CBsA3b dHepruu u pabotsl. [loTeHIManbHas SHEPTUs Tema, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJM. [loTeHIManbHAas SHEPTHS CKATOUN NpyKUHbL. KuHeTnyeckas
sHeprus. Teopema 0 KMHETMYECKOW DHEPTHM. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPIUH.

Hemoncmpayuu.

1. HaGmrogenne MexaHWYECKOTO JABUKEHUS Tella OTHOCUTEIBHO PA3HBIX TEl

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTed W TPAEKTOPUU ABUIKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBu>keHus Tena no OKpyKHOCTH.

Hab6mronenne MexaHnuecKuX sIBIICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexkka» npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TET.

N3meHeHnne Beca Tena pu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysibca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TTPU CBOOOAHOM IaJICHHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU ABMKEHHUH TeNA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamophule pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JallbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JIBUKEHUS
[IapyKa M0 HaKJIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpPEHHUs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aIlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHUH Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpeeniene  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBHIKHOTO U MOJBMXKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS IHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: TIepUuo,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyXKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUH MPH KOJIeOATEIHLHOM JIBUKEHUMU.

3aryxaromue — koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoiicTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
nomnepeuyHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHUS.
MexaHuyeckue BOJIHBIL B TBEPJIOM TeEJE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3Byka M BbicOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xosjeOaHUM Ted IO IEWCTBUEM CHIBI TSKECTH U CHJIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHYXIEHHBIX KOJI€OaHUM U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYyCTUYECKUI pe30HaHC.
Jlabopamopnuie padbomovt u onvimol.
1. OmpeneneHue 4YacTOThl M MEpuUoJa KOJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. OmnpenenieHre YacTOTHI U IEPUO/Ia KOJICOAHUN TPYKUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU MEPHO/Ia KOJIEOaAHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHUCUMOCTH TepHoj/ia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoia  KojeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOIO MaJICHUsI.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMArHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpOMarHuUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHasi npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3ydeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounuku — cBerta.  lIpsamonuHenHoe
pactpocTtpaneHue ceera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyweir B nuH3e. OmnTuueckass cucrtema (Qortoanmnapara,
MHUKpOCKONa M Tejeckoma. ['J1a3 Kak omnTuyeckas cucTema. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOnMHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cBera.

OnrtuyecKkuii CBETOBO/I.

Xon tyuei B coOuparolei JInHse.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Toy4yenune n300pakeHui ¢ TOMOIIIBIO JTUH3.

[Ipunun aeiictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaensb riasa.

11. Paznoxkenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jiydya OT yrIJja
naJICHuUs.

2. W3yuenune xapakTepuUCTUK U300paKeHUs MIPEAMETA B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIUIa MPEJOMIIEHUSI CBETOBOIO Jiy4a OT yria
MaJICHUSI HA TPAHULE «BO3yX—CTEKIION.
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4. TlomydeHue N300paKeHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIUH3BI.

6. OMbITHI 1O Pa3J0KEHUIO OEJIOro CBETa B CHEKTP.

7. ONBITHI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPHU UX HAOIIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnes 12. KBanToBbBIC SIBJICHHS.

Oneitel Pe3epdpopna u muanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamienus. [lepron nmomypacnana aTOMHBIX SIEP.

SnepHble peakuuy. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO MU MAacCOBOTO YHCEI.
DOHeprus CBsI3M aTOMHBIX snep. CBs3b Macchl M 3HEpruu. Peakuuwu cuHTE3a U
nenenus anep. Mcrounuku saeprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX H3JIYUYEHUN HA JKHUBBIC
OpraHUu3MBbl.

JHemoncmpayuu.

1. CrexTpbl U3Ty4YEHHS U TTOTJIONICHUS.

2. CHexTpsl pa3au4HbIX Ia30B.

3. ComekTp BoAopoaa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYYEHUH.

6. Perucrpanus uzmydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. UccnepoBaHue TpeKOB: M3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPHUTEIHLHO-00001IIAO AT MOAYJIb.

[ToBTOpUTENHHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOTO  COACPKAHUST U OMbITa  JACSTEIbLHOCTH,
NpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uke i oOydaroumxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipn M3y4eHUn AAHHOTO MOJIYJIA PEATU3yIOTCAd U CHCTEMATH3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreYnBaeTcs JTOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMbIX  PE3yJIbTaTOB  00y4eHUs, (QopMUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEI0BAHUS



SBJICHUM TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS T[OJyYEHHbIE 3HAHWSA, pemarh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIA XApaKTEep JAHHOTO pa3jeiia peaau3yeTcs
32 CY4€T TOro, YTO OOydaromuecs BBIMOJHIIOT 3a7aHusi, B KOTOPBIX WM
npeaJiaraeTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPY KAIOUIEH MPUPOJI€ U MOBCETHEBHON KU3HU;
WCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBaHUS (PU3UUECKHUX SIBJICHUH, B TOM
YUCJIE MJIA POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAyYHbICE OCHOBBI HaM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIIPABIICHO

Ha JOCTIKEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obyyarorierocst OyayT copMuUpOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIhTaThl B
YJaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyYecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE ICTETHUECKHX KadeCTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHUE IEHHOCTU (UBUYECKOW HAYKW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTHM, BaXXHEHIIEH COCTABISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0pPOBbSI W  JIMOIMOHAJIBLHOIO
0J1aroNnoJIy4us:

- OCO3HaHWE LEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TpaHCHIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOIO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTHM€ B PEIICHUHM MPAaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM YHCIEe H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
o0ylacTl OKpy’Karoliel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

pelieHus;

e 8) aganTanMM K HM3MEHAKIIHMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM MPU BHIOTHEHUU UCCIAEIOBAHUM U
POEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTaX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKu;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHUH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3U ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Yy4YETOM BIUSHHUS HA OKPYXKAIOIIYIO Cpe.y,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (pH3UMKEe Ha YPOBHE OCHOBHOI'O
oO1mrero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUNA, OCHOBAHHUS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSI3M TMPU HU3YYEHUU (U3HUECKUX
SIBIICHUI W MPOIIECCOB, JIENaTh BBIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
1 WHIYKTUBHBIX YMO3aKIIOUCHUH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (pu3nuecKon
3ama4un (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKue e CTBHA:

HCIT0JIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY OMBIT, HECIOKHBIN
(bU3NYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JanbHeWlee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI U 3alpPOCHI NPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C y4ETOM TPEJIOKCHHON yueOHON
(dbuznyeckoil 3a1a4u;

aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYIO (opMy mpeacTaBiIeHUs
uHQOpMAIIMU W WUIIOCTPUPOBATh peEIIacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXIACHUAMH JPYTHX YYaCTHHUKOB
auaiora, 0OHapyXKUBaTh Pa3Iu4He U CXOJICTBO MO3UIIU;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABISATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHUHW KOHKPETHOW (HHU3UYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
no e€ [OCTIKEHHUIO: pACTpeieNsiTh poJid, OOCYXAaThb MPOLECCH U
PE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

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

CaMoopraHmauml:

BBISIBIISITH TPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYaIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM PEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHKEHHUSI) PE3yJIbTaTOB
JeSITENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOrO HUCCIENOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENIHCTB, W3MEHHUBIIHNXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHn: GU3NIECKHUX 3a71a4 Wiu
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIP30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJIICHHSI,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAEHUCTBYIOILIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHusa (nuddysus, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMU TEJIAMH, >XUIAKOCTAMH U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBpPALLCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3MYECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJIE, NCUCTBUE CWJIbl TPEHUS B IMPUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbiO, phluaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SBJICHHIA,
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOrO Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOro JCHCTBUS MEXaHU3MOB,
KUHETUYECKas W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJB3YyeMBIX  BEIWYWH, UX
0003HAaYeHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIMUMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOXKEHUs CHJI (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHMSI, TPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIJIOBHSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJUTH PAcUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJISl PELIEHUs 3aj]ayd, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUH WU
(bu3HYecKuX CBOWCTB TeN: dbopmynrpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MpSAMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChbl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
APYrod C WCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla U OT ITUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TE€Jl, YCJIOBUM pPaBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeys MPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



NOpeUIOKEHHBIX Ta0bnuil U TpaduKoB, JAeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEIOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, Cujla TPEHHS] CKOJIBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMUBAIOIIAs CHJa, JeHcTByromas Ha
HOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(UUUEHT MOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHOW WHCTPYKIUH: TIpHU
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUEcs COCYAbl, Oapomerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmMUcaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHUM U HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpU OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOT0 MOBEJICHHSI B OKPY’KaIoLlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBLIETSTH
uH(pOpMaIMIO, KOTOpas SIBISIETCA MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus UHPOPMALIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEP’KaHUsA, B TOM
yucne MyOJuMYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TIOHATHUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIb30BaTh MOHSTHUSA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, DIEKTPUUECKOE TOJIe, IPOBOIHUKU
Y IUDJICKTPUKU, TOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pa3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, Terulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYHMBAHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3IIy4YeHUe),
AIEKTPU3ALMS TEJl, B3aUMOJICVCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECHCTBHE
MarHUTHOTO TOJI1 HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
[0 ONHUCAaHWI0 UX XAapPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacIio3HaBaTh IMPOSBICHHE M3YYCHHBIX (H3WYECKUX  SBJICHUHA B
OKpY’)KalollleM MHpE, B TOM YHCiIe (U3UYECKHUE SBICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHKECHUE W KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETra, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOaI0COB, pOdb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, TIPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIE CBOMCTBA (NMpHU3HAKH) (PHU3UIESCKUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(duznyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IJIaBJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHMs, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOMN



MAIllMHbI, OTHOCUTEIBbHAsI BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTHUBIICHUE IPOBOJHUKA,
yACNbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpPHU ONHWCAHUM MPABWIBHO TPAKTOBAThH
¢bu3nyeCKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bU3NYEeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHUs BEIleCTBA, NMPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3aKoH OMa Jj1sl yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
miaroB ¢ omnopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBJICHU,
(U3HYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEMH;

pemarb pacu€THble 3anadyd B 2-3 JAEUCTBUSA, HCIOJb3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajn3a
YCHOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W (HOPMYJIBI,
HEOoOXOoJuMble Al €€ pelIeHHs, NPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3HYECKUX METOAOB, HCIONb3YS ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEA0BAHUS, €TIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SIBICHUU WU
(U3HYECKUX CBOMCTB Tell (KAWL PHBIE SBJICHHS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCThIBAHUS U
HarpeBaHusl MpPU U3IYYEHUH OT IBETa H3Tydaromen (MOrIONIaroNIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alus TEI M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alysl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHuTHOTO TOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
ApYrod €  HCHOJB30BAHUEM NPSIMBIX HU3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IIOIIEPEYHOrO
CEUEHMS U Y/ACJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIbBHOIO M NApaJUIeIbHOIO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATH HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEA0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEPEHHUs (PU3MUECKUX BEIMUYUH (yAelbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€ysl NMPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMNBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX ONUCaHUs (B TOM YMHCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIEpPMETD,
BOJIbTMETP, CUETUYUK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SABJICHUM M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MAPAIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMAIMM (PU3NYECKOTO COAECpkKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACNATH HH(OpPMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO COJAEpKAHMs, CIPABOYHBIE MaTepHalbl,
pecypcsl cety MHTEpHET, BiIafeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o000mass uHOOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COlEp)KaHUs, B TOM 4YHUCJIE€ MYOJIMYHO TPEICTABIATH PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJb30BaTh U3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesisiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBINOJHEHUEM IlJIaHA JEHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKIIAJ B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCuY€ra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKCHUS, JAehopMarius
(ympyras, mjgacTU4ecKkas), TpeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpEHHE,
HEBECOMOCTh M NEPETpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMATHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NabHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI W TMOTJOILIEHUA, alb(a, OeTa- U raMma-u3IydeHus,
W30TOIIBL, SIAEPHAS] DHEPIeTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHEHHOE ABUKEHUE, CBOOOJIHOE
NajieHUue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TE€J, PEAKTUBHOE JBH)KEHHE, KOJEOATEIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE OEJIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITy4EHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHucie (pU3MYecKkue SBICHUS B TMPUPOJIE:
MPWINUBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHON CUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B TPHUPOAE, OMOJIOrMYECcKOe IEHCTBUE BHUIUMOIO,
yabTPadUOIETOBOTO W PEHTTEHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKUE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHUE
NPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PANAMOAKTUBHBIX M3IyYEHUN Ha
OpraHu3M 4eJOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeNl M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢dbu3nueckue BENWYUHBI (CpEIHsss W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMelleHue, MyTbh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC TeNla, HUMIYJIbC Tejla, HMITYJIbC CHUJIB,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEprus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKash SHEpPrus, IOJIHAg MeEXaHU4YecKash >SHeprus,
NEePUOJ U 4acToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJOMIICHUS CPEJlbl), MPU ONHUCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MUECKUN CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAYEHUsI U EIUHULBl (PU3HYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3HYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
INPUHLUI CYNEPIO3ULIMH CHJI, NPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSl MMITYJIbCAa, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MAaCCOBOT0O YUCEN



IpU SJCPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX
IIaroB C OMNOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(GU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DPU3HMUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladydl 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISAITh HEJOCTAIOIINE WM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUECcKoi
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3NYECKUX METOAOB, HCIONb3YSl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH MOpsAJIKa
IOPOBEJCHUSI  MCCIEAOBAHUSA, JeJlaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ysbTaThl HAOIIOACHUI U ONIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUH WU
¢bu3nyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPruM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasgTHHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYAbl MAJIBIX KOJ€OaHUM, MPSAMOJIMHEMHOE PacpOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs IpeaMeTa B coOHuparoliei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUECHHS):
CaMOCTOATENIHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0Opy/noOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeaAesss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIHYMHBI ((OKYCHOE pAaCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cCMoOco0a HW3MEpEHUs
(M3MepUTeNbHOTO pHbdopa);

MPOBOJUTh MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUI (3aBUCHUMOCTh IyTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HadajJbHOW CKOPOCTH, MepUoia
Koe0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BHUJE TaOIUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOJANTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOIO MajeHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUST CKOJBXECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTU4ecKoro W MPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOUparomiel JIMH3bL, PaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHUS, CIEAYys MPEIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH TOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh TNPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, IATYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEPHUCKOM, ¢oToanmapaT, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH M  HEOOXOauMble (PU3MUYECKUe
3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbI H CXEMATHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOLECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3NUECKOTO COJEpPKAaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(pOpMalMu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOIOJHUTEIIBHBIX UCTOYHUKOB;

MCIIOJI30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3aIaHU HAy4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO COAEPKAHMS, CIPABOYHBIE MaTepHaIbl,
pecypcsl cety MIHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COAEpKaHHUS,
nyOJIMYHO TMPEACTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, TIPU O3TOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEM ayIauTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosan4yectBo 4yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposBbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKOIIEro MUpa
bu6nunoreka [JOK
1.1 O - 2
HBHKa - Hayka o IPHpOae https://m.edsoo.ru/7f416194
bubnnoreka [IOK
1.2 O 2 1
HBHHECKHE BETIHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IlepBoHayasibHbIE CBeJAEeHUSI 0 CTPOCHUM BellecTBA

2.1 CtpoeHue BelecTBa 1 bubnmorera [TOK
' P - https://m.edsoo.ru/7f416194
29 JIB>KeHre 1 B3aUMOICCTBUE YaCTHII ) | bubnmoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2.3 A 2
TPETATHRIC COCTOANMA BelliecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Tel
b K
3.1 MexaHn4ecKoe NBIKCHUE 3 nommorexa HO

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




bu6nmoreka [JOK
32 Hrepuns, macca, m0THOCT 4 ! https://m.edsoo.ru/7f416194
bub6nuoreka [JOK
3.3 Cuua. Bret cunt 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHust TBEPAbIMU 3 bubmuotexa [[OK
' TeJIaMH, )KUJKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoc(eproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U T'a3a HA IOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro no pazgeny 21
Pa3zgea S. PaboTa u MOIIHOCTB. JHEPrUust
bu6mmoreka [IOK
> Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaieckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KUIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nea 1. TensioBble siBJIeHUSI
bubnuoreka [JOK
1.1 CrpoeHue u cBOlCTBa BellECTBA 7 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [{OK
1.2 TenuoBsle mpoLeccsl 21 1 5 https://m.edsoo.ru/7f4181¢
€
Hroro no paszneny 28
Pa3nes 2. DiiekTpu4ecKkue H MarHUTHbIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsKEHHBIE Tena bubmmorexa [IOK
2.1 p . PABL 3ap 7 1 https://m.edsoo.ru/7f4181¢
U UX B3aMMOJEICTBHE .
but6mmoreka [{OK
2.2 IToCTOSIHHBIN dIIEKTPUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181¢
€
bubnuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [JOK
24 DneKTpOMarHuTHas MHAYKIHS 4 https://m.edsoo.ru/7f4181¢

€




Hroro no pazneny

37

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Mexanuveckue siBJIeHUS
Mexanudeckoe ABUKEHUE U CIIOCOOBI €ro bubmiorexa HOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
ONHUCaHUs
6
but6mmoreka [{OK
1.2 B3anmonetictBue Ten 20 1 3 https://m.edsoo.ru/7f41ad4a
6
bubnuoreka [JOK
1.3 3aKOHbI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJ1e0aHUsA U BOJHBI
but6mmoreka [{OK
2.1 Mexanuueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJie U YJIEKTPOMATHUTHbIE BOJTHBI
3.1 DIEeKTPOMArHuTHOE o€ U 6 2 bubmmoreka [JOK




OJICKTPOMArHUTHBIC BOJIHBI

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

Hroro no pazneny 6
Pa3nen 4. CBeToBbIE AIBJICHUS
bubnuoreka [JOK
4.1 3aKOHBI pacpOCTPAaHEHUs CBETA 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubnuorexa [JOK
4.3 Paznosxenue 6eoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Paszgea S. KBaHTOBBIC SIBJICHUSA
bubnuoreka [JOK
5.1 Hcnyckanue u morjioneHne cBeTa aToMOM 4 https://m.edsoo.ru/7f41ada
6
but6mmoreka [JOK
52 CrtpoeHne aTOMHOTO siipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
53 SnepHbie peakuuun 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pasneny 17
Pa3nes 6. [loBropuTebH0-000011a101MIT MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 but6mmoreka [JOK




Kypca ¢usuku 3a 7-9 kiacc

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

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IIJTAHUPOBAHHUE
7 KJIIACC

Ne ni/m

Tema ypoxka

Koan4yecTBo 4acoB

Bcero

duzuka — HayKa O IMpupoxae. SIBneHus MpupoOabl. du3znueckue SIBICHU

2 Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS 1
Pu3NYECKHe BETUYUHBI U UX U3MEPEHUE 1

4 Ypoxk-uccnenosanue "M3mepenne remMneparypbl Ipu MOMOIIH )KHIKOCTHOTO TEPMOMETpPA U )
JaT4YMKA TeMIEpaTypbl”

5 Kak ¢u3uka u apyrue ecTecCTBeHHbIE HAyKU U3Yy4alOT MPUPOAY. EcTecTBeHHOHAYYHBIN METO |
no3HaHus. Onucanue GU3NYECKUX SBICHUHN C TOMOIIBI0 MOIETIEH

6 VYpok-uccnenoBanue "l[IpoBepka runoTesbl: JaNbHOCTD MOJNETA MIAPUKA, TYILIEHHOTO 1
TOPU30HTAJILHO, TEM OOJIbIIIE, YeM OOoJblle BhICOTa IMycKa'"

7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1
JIBMKEHHE YaCTHUI] BELECTBA 1

9 Ypoxk-uccnenoBanue «ONbITHI 10 HAOIIOJECHUIO TEIIOBOTO PACIIUPEHHSI Ta30B |

10 ArperaTHble COCTOSIHUSI BEILIECTBA 1

1 B3anMocBs3p MeX Iy CBOWCTBaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX U UX |
aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

12 Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE |

13 Ckopoctb. Enunuie! ckopoctu 1

14 Pacuer iyt ¥ BpeMEHU IBUKCHUS 1

15 WNuepuus. 3akoH nHepunu. BzanmoaencTeyue Ten Kak NpUuYMHa U3MEHEHUS! CKOPOCTH JBUKEHUS |
Ten

16 ITnotHOCTH BeniecTBa. PacueT Macchl 1 00beMa Tella 1o €ro IIOTHOCTU 1




17 JlaGopatopHas pabota «OnpezaeneHne MIOTHOCTU TBEPAOTO TEIa» 1
18 Penrenne 3anad mo treme "IImoTHOCTE BentecTna" 1
19 Cuna kak XapakTepucTHKa B3aumojieicTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaGopatopHas pabota «3yueHne 3aBUCUMOCTH pacTskeHHs (1edopMaliin) Npy>KUHbI OT |
IIPUIIOKEHHOU CUIIBI»
21 SBnenue tarorenus. Cuia TSKeCTH 1
22 C L= = n " 1
BS3b MEXKy CUJION TSDKECTU U Maccol Tena. Bec tena. Pemenue 3agau no teme "Cuiia TspkecTu
23 Cuna TsyKecTH Ha ApyTrux 1iaHerax. @U3n4ecKue XapakTepUCTUKU TUIAHET 1
24 N3mepenne cuit. JluHamometp 1
25 Bec Tena. HeBecomocTs 1
26 CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX IO O/IHOM npsiMoil. PaBHOelcTBYIOIIAs CHIT 1
27 Pemenue 3anaq no teme "PaBHoxelicTByromast cui' 1
28 TpeHune ckonbkeHus U TpeHUe NoKosi. TpeHue B IpUpoae U TEXHUKE 1
79 JlaGopatopHas padota «/3yueHune 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI JABJICHUS U |
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN
30 Pemenue 3amau Ha onpeneneHne paBHOACHCTBYIOIIEH CHITBI 1
31 Pemenwne 3amaq mo Temam: «Bec Tenay, «'padudeckoe nzodpaxenue cuimy, « CUIb, )
«PaBHOIEUCTBYIOIIAS CUIDY
1 Konrponbnas padora no remam: «MexaHnueckoe ABIKEHHE», «Macca, III0THOCThY, «Bec Tenay, |
«['padpuueckoe nzodpakenue cun», «CUIbD
33 Jasnenne. CriocoObl yMEHbIICHUS U YBEIUUYCHUS JaBIICHHS |
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a 0T 00bEMa, TeMITepaTyphl 1
35 [lepenava naBiaeHust TBEPABIMU TEJIAMU, JKUJKOCTSIMH U razamu. 3akoH [lackans 1
36 JlaBiieHME B KUIKOCTHU U rase, BbI3BAHHOE JEHCTBUEM CHUJIbI TAKECTH 1
37 Pemenue 3anad no teme «/laBieHue B )KUAKOCTH U rase. 3akoH [lackamnsa» 1
38 Coobmaromuecs cocyabl 1




39

['unpaBnuueckuit mpecc

40 ManomeTtpsl. [TopiHeBOH KUIKOCTHBIN HACOC 1

41 Atmocdepa 3emin. [IpudrHbI CynecTBOBaHUS BO3IYITHONH 0007I0YKH 3eMITi. 3aBUCUMOCTD )
aTMoc(epHOro JaBJICHUS OT BHICOTHI HAJl yPOBHEM MOPSI

42 Bec Boznyxa. ATMocdepHoe 1aBneHue 1

43 N3mepenne armocdeproro nasnenus. OneiT Toppuuerm 1

44 3aBHCUMOCTH aTMOC(EPHOTO IAaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPS 1

45 bapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IMYHBIX BHICOTaX 1

46 Pemenue 3anaq mo teme " AtmocepHoe gaBienue" 1

47 JlelicTBUE )KUJIKOCTH M Ta3a HA MOTPY>KEHHOE B HUX TeN0. ApXHUME0Ba CUJia 1

43 Jlabopartophast pabota «OrnpezeseHre BpITaIKUBAIONIEH CUITBI, ICHCTBYIOIIEH Ha Teo, |
MOTPYKEHHOE B KHUJIKOCTh

49 Jlabopartophast pabota o Teme «lccienoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa |
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TEJIa»

50 [InaBanue Ten |

51 JlaboparopHnas padota "KoHCcTpyrpoBaHUe apeoMeTpa Uid KOHCTPYUPOBAHHE JIOJIKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"

5 Pemenue 3anau no temam: «IlnaBanue cynos. Bo3ayxomnaBanue», «/laBieHue TBepabIX Te, 1
AKHUJKOCTEH U Ta30B»

53 KonTponbhas pabota mo Teme «JlaBieHue TBEpIbIX TEl, )KUIKOCTEH 1 Ta3oB»/Bcepoccuiickas 1
IIpOBepoYHas paboTa MpU MPOBEIEHUH C UCIIOJIb30BAHUEM KOMIIBIOTEPA

54 Mexanuueckas pabora 1

55 MouHocTh. EnquHHIBI MOIIIHOCTH 1

56 Ypoxk-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME MO JeCTHUIIE" 1

57 IIpocteie MexaHu3Mbl. Peruar. PaBHOBecHE CHIT Ha pblyare 1

58 Prraaru B Texnuke, ObITy U nipupoje. Jlaboparopuas padota «VccnemoBanue ycioBuit 1




PAaBHOBCCH:A pblyara»

59 Pemenue 3amad nmo teme «Y CIIOBHSI paBHOBECHS phlYara 1

60 KoaddurmenT nmonesnoro neiicteus mexanusma. JlabopatopHuas padora «M3mepenne KI1/] )
HaKJIOHHOM MJIOCKOCTH»

61 Pemenue 3amau mo teme "Pabora, momuocts, KIT/" 1

62 Mexanndeckas sHeprusi. Kunetudyeckasi 1 mOTEHIMAIbHAS SHEPTUs 1

63 3aKOH COXpaHEHMsI MEXaHUUECKON IHEPIUH 1

64 YPOK-3KCIIEPUMEHT 110 TeEME "IKCIIEPUMEHTAIBLHOE ONPEEIICHNE N3MEHEHUS! KUHETHUYECKON U 1
MOTEHITUATLHOM SHEPTHH MPU CKATHIBAHUH TeJIa M0 HAKJIOHHOW TIJIOCKOCTH"

65 KonTponbhas pabota mo Teme «PaboTta 1 MOIIHOCTE. DHeprusi»/Bcepoccuiickas mpoBepovHas |
paboTa npu NpoBeACHUH HA OYMa)KHOM HOCHUTEE

66 PesepBHbIii ypok. PaboTa ¢ Tekctamu mo Teme "MexaHuueckoe aBmkeHue" 1

67 Pesepubrii ypok. Pabota ¢ Tekctamu mo teme "JlaBieHue TBEPABIX TEIN, KUIKOCTEH U Ta30B" |

68 PesepBHbIii ypok. Pabora ¢ Tekcramu o teme "Pabota. MomHocts. Dueprus” 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




8 KUIACC

KoanuecTBo 4acos

Ne i/ Tema ypoxka
Bcero
1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHN U UX OIBITHBIE IOTBEPKACHUS |
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSTHUH BEIECTBA |
4 OOBsICHEHHE CBOMCTB TBEPOTO, )KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIA BEIECTBA HA OCHOBE 1
MI0JIO’KEHUI MOJIEKYJIIPHO-KMHETUYECKOM Teopun
5 Kpucrannnueckue u amopgHbie Tena 1
6 CmaunBaHue M KanWUBIPHOCTh. [loBEpXHOCTHOE HATSHKEHUE 1
7 TerutoBoe paclIMpeHne U CoKaTue 1
8 Temmnepatypa. CBs3b TEMIIEPATYPbl CO CKOPOCTBIO TEIUIOBOTO JIBMIKEHUS YaCTHUIL 1
9 Buytpennss sHeprusi. CiocoObl N3MEHEHUs! BHYTPEHHEH SHeprun 1
10 Buns! Tenonepenaun 1
1 VYpoxk-konpepennus "[IpakTuyeckoe UCTIOIB30BaHUE TETIOBBIX CBOMCTB BEIIECTB U MAaTEPHAIIOB )
B LIEJISIX IHeprocoepexeHus "
12 KonnuectBo TemnoTsl. Y aenapHas TEMIOEMKOCTb 1
13 YpaBHeHue TeroBoro 6anganca. TeriooOMeH U TEIIOBOE PaBHOBECHE 1
14 JlaboparopHnas paboTta "VccrnenoBanue sBIeHUS TEINIOOOMEHA NMPU CMEITMBAHUU XOJIOAHON U |
ropsiueit BoabI"
15 Pacuer koinuecTBa TEMIOTH, HEOOXOAUMOTIO AJIsi HATPEBaHUS Tella U BBIACISIEMOr0 UM MpU |
OXJIAXKACHUHU
16 JlaGopaTtopHast pabota "OrnpeneneHue yAeIbHON TEMII0EMKOCTH BelecTBa" 1
17 OHeprus ToIMBa. Y ieibHasl TENJI0Ta CTOPAHUS 1
18 [1naBneHue U OTBEp/IEBAHNE KPUCTAIIIMYECKUX TeII. Y JeNbHAas TEIUIOTa IUIABICHUS 1




19 JlaGopaTtopHast pabota "OrnpeaesieHne yAeIbHOU TEIJIOTH TUTaBICHUS Jiba" 1
20 [TapooGpa3oBanue u kKoHaeHcalus. Vcmapenue 1
21 Kunenwue. Y nenpHas Terora mapooOpa3oBaHus U KOHJICHCAIMH. 3aBUCUMOCTb TeMITepaTyphl )
KUTIEHHUSI OT aTMOC(HEPHOTO JaBICHUS
22 Brnaxxnocts Bo3nyxa. JlabopatopHas pabora "OnpezeneHre OTHOCUTEIbHON BIaKHOCTH BO3yxa" 1
23 Pemenue 3amad Ha onpeiesieHne BIaKHOCTH BO3AyXa 1
24 [TpuHIMIBE paboTHI TETIOBHIX ABHUTaTeNel. [lapoBas TypOuHa. [IBUraTens BHyTPEHHETO CTOpaHUs 1
25 KII/] TenmoBoro neurarens. TennoBsle ABUTaTENN U 3alUTa OKPY KAIOLIEH cpeabl 1
26 3aKOH COXpaHEeHHMsI U MPEeBPAIICHHs SHEPTUU B TETUIOBBIX MpoIleccax 1
7 [ToaroToBka kK KOHTPOILHOU padoTe 1o Teme "TermtoBsie siBiIeHUS. MI3MeHeHne arperaTHpIx |
COCTOSIHHM BelecTna"
)3 Kontponbnas padora mo teme "TermmoBbie siBiaeHus1. Mi3MeHeHHE arperaTHbIX COCTOSTHUM |
BenecTna"
29 OnekTpuzanus Tel. [[Ba posa 31eKTpUUECKUX 3apsiI0B 1
30 VYpok-uccnenoBanue "IneKTpu3anus TeJI MHAYKLIUEH U IPU COTPUKOCHOBEHUN" 1
31 B3aumoneiictBre 3apskeHHBIX Tedl. 3akoH Kynona 1
1 Dnektpuueckoe noje. HampspkeHHOCTh aeKkTpuyeckoro nois. [Ipuniun cynepno3uuuu |
AIIEKTPUYECKUX TMOJIeH
33 Hocutenu snexktpudeckux 3apsaoB. IiaeMeHTapHbIN 3apsa. CTpoeHue aToma |
34 ITpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTr0 3apsia 1
35 Pemenue 3a1a4 Ha IPUMEHEHNE CBOMCTB JIEKTPUUECKUX 3apsI0B 1
36 DNEeKTPUYECKUM TOK, YCIOBHS €r0 CYIECTBOBAHMS. VICTOUHUKH 3JIEKTPUYECKOTO TOKA 1
37 JlelicTBUS SJIEKTPUYECKOTO TOKA |
38 VYpok-uccienoBanue "JleiicTBre 31EKTPUYECKOTO MO HA TPOBOAHUKYU U TUIIEKTPUKH" 1
39 DNEeKTPUYECKUM TOK B METAJIJIaX, KUIKOCTAX U razax 1
40 DJIeKTpUYeCcKas 1EeMb U €€ COCTaBHbIC YACTU 1




41 Cuna Toka. JlaboparopHas padota "M3mepenue u peryJmpoBaHre CHUJIbI TOKA" 1

47 OnekTpuueckoe HanpskeHue. Bonstmerp. Jlaboparopnas padota "M3mepenue u peryiupoBaHue |
HanpspkeHus"

43 ConpoTuBiieHHE POBOJAHUKA. Y ICIBHOE COMPOTUBIICHUE BEILIECTBA 1

44 JlaboparopHas paboTa "3aBHCUMOCTh SJIEKTPHUECKOTO COMPOTUBIIEHUS MPOBOIHUKA OT €r0 |
JUTMHBI, TJIOIAIU TOIEPEYHOT0 CeYeHHs U MaTepuasa'

45 3aBUCHUMOCTD CHJIBI TOKA OT HaNpshKeHUsl. 3akoH OMa 1Sl yyacTKa LenH 1

46 JlaGopaTtopHast pabota "HccnenoBaHue 3aBUCIMOCTH CUJTBI TOKA, UYIIIETO Yepe3 PE3UCTOP, OT |
COIPOTUBIICHUS PE3UCTOPA U HANPSKEHUS Ha pesucrope”

47 IlocnenoBarenpHOE U MapaIIEIIBHOE COCIUHEHUS IIPOBOJHUKOB 1

43 JlaGopatopHnas pabota "IIpoBepka mpaBuiIa CI0XKEHUS HANPSDKEHUH MTPH [OCIIe10BaTEIbHOM |
COEJIMHEHUH JIBYX PE3UCTOPOB"

49 JlaboparopHnas pabota "IIpoBepka mpaBuiia Al CHIbI TOKA IPU MapaIeIbHOM COSIMHEHUN |
pe3uctopon"

50 Pemenue 3amau Ha npumeHeHne 3akoHa OMa JiJ1s pa3IMdHOrO0 COSAMHEHUS POBOIHUKOB 1

51 PaboTa 1 MOILITHOCTH JIEKTpUUYECKOro TOKa. 3akoH Jlxkoyins-Jlenna 1

52 JlaGopatopHas pabota "OnpezneneHne pabOThl U MOIIHOCTHU 3JIEKTPUYECKOTr0 TOKa" 1

53 DJeKTpUYeCcKre e U MOTPEOUTENH dIEKTPHUUECKOl 3Hepruu B 0bITy. KopoTkoe 3aMmbikaHme 1

54 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNeKTpudecKue 3apsiibl. 3apsKEHHBIE TeNa U UX |
B3aUMOJIeUCTBUS. [10CTOSIHHBIN AEKTpUUECKUA TOK"
KonTtponbHas pabota mo teme "IIeKTpUIECKUE 3aps/ibl. 3apsKEHHBIEC Tela U UX

55 B3auMoieiicTBus. [locTossHHBIN 2nekTpudecknii TOK'"/Beepoccuiickas mpoBepouHas paboTa mpu 1
MIPOBEACHUH C UCTOJIb30BAHUEM KOMITBIOTEPA

56 ITocTossHHBIE MATHUTEI, UX B3aNMOJICHCTBHE 1

57 VYpok-uccnenosanue "M3ydenue nosaeil NOCTOSIHHBIX MAarHUTOB" 1

58 MarnuTHoe nose. MarautHoe noJie 3eMJIM U €ro 3Ha4eHHUE IJIs1 AKU3HHU Ha 3emMIie 1




59

OngpIT 3pCTeI[a. MarauTHoOeE nosje QJICKTPHUUYCCKOI'O TOKa MaruuTtHOe noie KaTyliK1u ¢ TOKOM

[IpumeHeHue 35IeKTpOMarHuToB B TexHUKe. JIJabopaTtopHas pabota "U3yuenue neiictBus

60 MarHUTHOTO MOJIsl Ha IPOBOJAHUK C TOKOM" !
ONEeKTPOABUTATENb IOCTOSIHHOTO TOKa. VICII0/Ib30BaHKE IIEKTPOIBUraTeNIed B TEXHUUECKUX

61 yCTpOWCTBaxX U Ha TpaHcmnopTe. JlaboparopHas padota "KoHcTpyupoBanue u u3ydueHue padoThl 1
aJeKTpoBUraTess"

62 Oneitel @apanes. 3aKoH eKTpoMarHuTHOW nHAyKkuuu. [Tpasuiio Jlenna 1

63 Onextporenepatop. CrocoObl MOTyUYEHHS SJIEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIIMU Ha 1
BO300HOBJISIEMbBIX HCTOYHUKAX SHEPTHH

64 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUIESCKUE U MAaTHUTHBIC SIBJIICHUS " 1

65 KontponbHas pabota no teme "DiekTpuyeckue U MarHuTHbIe siBaeHus'"/Beepoccuiickas )
[IPOBEpOYHas paboTa NpU MPOBEIEHNUN Ha OYMa)KHOM HOCHUTEIIE

66 PezepsHblii ypok. Pabora ¢ Tekctamu no teme "TeruoBsie siBineHus" 1

67 PeseprHbIii ypok. PaGoTa ¢ Tekctamu o Teme "[1ocTOSSHHBIN AJIeKTpruIecKui TOK" 1

68 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o TeMe "MarHuTHbIe siBJIeHUS" 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoanuyecTBO 4acoB

Ne i/ Tema ypoxka
Bcero
| Mexanuueckoe aABUXeHHe. MarepuanbHas TOUKa 1
2 Cucrema orcueta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS 1
3 PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHNE 1
4 HepaBHoMepHOE npsiMoiIrHeHOe BHKeHue. CpeHsas 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpssMonMHEMHOE PAaBHOYCKOPEHHOE JBUYKEHUE. Y CKOPEHUE 1
6 CKOpOCTh IPSIMOJIMHEWHOT'O PAaBHOYCKOPEHHOTO JIBIKEeHHS. [ 'paduk ckopocTu 1
. JlaGopatopHast pabota "OrnpenerieHne yCKOPEHHUs Teja P PaBHOYCKOPEHHOM JBHKEHUH 110 |
HAKJIOHHOM MJI0cKOCTH"
8 CBobOoaHoe magenue ten. OneiTel [anunes 1
9 PaBHOMepHOE BIKeHUE 110 OKpy)HOCTH. [lepuon u yactora oOpamieHus. JInneitHas u yrioBas 1
CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 ITepBsIii 3akoH HproTOHA. BEKTOp CHIthI 1
12 Bropoii 3akoH HeroToHa. PaBHoelicTByOIast cuiia 1
13 Tpernii 3akoH Herorona. Cynepno3unus cui 1
14 Pemenue 3a1au Ha npruMeHeHKe 3aKk0HOB HbproToHa 1
15 Cuita ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anad no reme «Cuina ynpyrocti» 1
17 JlaboparopHas paboTa «OnpeneneHue KecTKOCTH TPy KIUHBD) 1
18 Cuia Tpenus 1
19 Pemenue 3amau no reme «Cumna TpeHUsD 1
20 JlaboparopHnas pabota "Onpeneneane KodhhUIMeHTa TPESHUS CKOTbKCHIS" 1




21

Pemenue 3anaq no teme "3akonbsl HetoToHa. Cuna ynpyroctu. Cuina tpenus"

22 Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO T ICHUS 1

7 Ypoxk-koupepenuus "JIBrkeHne TEI BOKPYT TpaBUTAMOHHOTO 1ieHTpa (CoHeYHas cucTeMa). |
lNamakTukn"

24 Pemenue 3amau mo teme "Cuiia TSHYKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" 1

25 IlepBas kocMHuueckast CKOpocTb. HeBECOMOCTE U Ieperpy3ku 1

26 PaBHOBecue matepuanbHO TOuku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Temna C 1
3aKperIEHHON ochio BpamieHus. MomeHT cuibl. LleHTp Tsbkectu

27 PaBHOBecue maTepraibHOW TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBECcHe TBEPIOTO TEa C 1
3aKkperIEHHON ochio BpatieHus. MomeHT cuibl. LleHTp Tsbkectu

28 Pemenue 3anau no teme "MomeHT cuiibl. LlenTp Tsxectn” 1

29 [TonroroBka k KOHTPOJIBHOU paboTe 1o TeMe "MexaHnueckoe ABMKeHUe. B3aumoneiicreue ten" 1

30 KonTponbhas pabota nmo Teme "Mexanudeckoe ABuxeHue. Banumoneiictsue ten" 1

31 Hmnynbc Tena. UMmysbe cuiibl. 3aKOH COXpPaHEHUS UMITYJIbCa. YIIPYroe U HEeynpyroe 1
B3aNMOJICHCTBHE

32 Pemenue 3amau mo teme "3aKkoH COXpaHEHUS! UMITYJIbCa" 1

33 Ypok-koHpepenuus "PeakTuBHOE ABMKEHHE B IPUPOJIE U TEXHUKE" 1

34 Mexanudeckas paboTa U MOIITHOCTh 1

35 Pabota cuitbl TSKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1

36 JlaGopatopHnas pabota «OnpeneneHne paboThl CUIIBI TPEHUS TP PABHOMEPHOM JIBUKCHUU Teja )
M0 TOPU3OHTAIIBHOI MTOBEPXHOCTH

37 Csi3b sHepruu 1 padbotsl. [loTeHIanbHas SHeprust 1

38 Kunernueckas sHeprus. Teopema 0 KHHETUUECKOW SHEPTUU 1

39 3aKOH COXpaHEHHMS YHEPTUU B MEXAHUKE 1

40 JlaGopaTtopHast pabota «/3yueHne 3akoHa COXpaHSHUS YHEPTHN 1




41 KonebaTenbHOE IBMKEHNE U €T0 XapaKTEPUCTHKN 1
42 3aryxatomue konaebanus. Bernyxennbie konebanus. Pezonanc 1
43 MareMaTHyecKuii ¥ NpyKUHHBIA MaITHUKU 1
44 Ypok-uccnenoBanue «3aBUCUMOCTb TIepro/ia KoieOaHUi OT )KECTKOCTH MPY>KUHBI M MAaCChI 1
rpy3a»
45 [IpeBpareHue >HEPruy MPU MEXAaHUUECKUX KOJICOaHUIX 1
46 JlaGopaTtopHast pabota «OrnpeaeneHne 4acToThl U IEPHO/Ia KOJICOAHUI NPy KUHHOTO MasiTHUKA 1
47 JlaGopatopHas pabota «IIpoBepka HE3aBUCUMOCTH TIepro/ia KojaeOaHHii rpy3a, MOABEIIEHHOTO K |
HUTH, OT MacChl Tpy3a»
48 Mexannyeckue BojaHbl. CBONCTBAa MEXaHWYECKUX BOJIH. [Ipo0apHBIE U TIOTIEPEUHBIE BOJIHBI 1
49 VYpoxk-koH(pepeHuus "MexaHnueckue BOIHbI B TBEpAOM Tene. CelicMuuecKre BOJIHbI" 1
50 3ByK. PacnipocTpaneHue u oTpaxeHHe 3ByKa 1
51 VYpok-uccienoBanue "HabroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1
52 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHUH PE30HAHC 1
53 VYpoxk-koHpepeHuus "YpTpa3Byk U HH(Ppa3ByK B IPUPOJIE U TEXHUKE" 1
54 [ToaroToBKa K KOHTPOIBHOM paboTe 1Mo TeMe "3aKOHbI coOXpaHeHHUs. MexaHn4yecKrue KojaeOanus u |
BOJIHBI"
55 Koutposnbhas padota o teme "3akoHbl coxpaHeHus1. Mexannueckue KojaeOaHusi 1 BOJIHbI" 1
56 DNEeKTPOMArHUTHOE MoJie. DIEKTPOMAarHUTHBIE BOJIHBI |
57 CBoiicTBa 2JIEKTPOMArHUTHHIX BOJIH 1
53 VYpok-koHpepenuus "lkana 3eKTpoOMarHUTHBIX BOJIH. VCrob30BaHKe 3JIEKTPOMArHUTHBIX |
BOJIH JIJI1 COTOBOM cBs3U"
59 VYpok-uccinenoBanue "M3ydeHne CBONCTB AIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHIIBHOTO |
tenepona"
60 Pemenue 3a1a4 Ha onpeesIeHNE YacTOThI U JUIMHBI 3JIEKTPOMAarHUTHON BOJIHBI 1
61 DnekTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA 1




62

Hctounuku ceta. [Ipsmonuneiinoe pacnpoctpaneHue csera. 3armenust Connua u JIyHsl

63 3aKOH OTpa)keHUs cBeTa. 3epkana. Pemenne 3a1a4 Ha IPUMEHEHNE 3aKOHA OTPaKEHUS CBETa 1

64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHS CBETa 1

65 ITotHOE BHYTpEHHEE OTpakeHHE cBeTa. Mcronb30BaHKe OJIHOTO BHYTPEHHETO OTPAYKEHUS B 1
ONTUYECKUX CBETOBOJIAX

66 JlaGopaTtopnast pabota "HccnenoBaHue 3aBUCUIMOCTH YTJIa TIPEJIOMIIEHHUSI CBETOBOTO JIyda OT yIJia |
MaJ€HUs Ha TpaHulle "BO3TyX-CTeKI0""

67 Ypok-koHbpepenius "Mcnonb3oBaHNe TOJHOTO BHYTPEHHETO OTPa)KEHUS: CBETOBO/IBI, |
ONTUKOBOJIOKOHHAA CBS3b"

68 Jlunzel. OnTuyeckas cuja JIMH3BI 1

69 [TocTpoenne n300pa>keHUi B JIMH3AX 1

70 JlaGopaTtopHast pabdota "Onpezaenenne POKyCHOT0 pacCTOSHUS U ONTHYECKOW CHITBI COOMparomiei |
JUH3bL"

71 Ypok-koHpepenius "OnTudecKkue TMH30BbIe TPUOOPHI" 1

72 ['na3 xak onTuyeckas cucrema. 3peHue |

73 Ypoxk-koudepenuus "ledexts 3penus. Kak coxpanuts 3penue" 1

74 Pasnosxenue 6enoro cBera B criekTp. OnbiTel HptoToHa. CroKeHUE CIIEKTPaIbHBIX IIBETOB. 1
Hucnepcus ceeta

75 JlaGopaTtopHnast pabota "OMBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP U BOCIPHUATHIO 1IBETA |
MIPEIMETOB MPHU UX HAOIIOEHUH Yepe3 [IBETOBbIE PUIBTPHI"

76 VYpok-nipakTiKkyM "BonHoBbIe cBOCTBA cBeTa: nucnepcus, naTepdepeHus u qupaxus” 1

77 OmneiTel Pe3epdopaa v muranerapHast MOACIb aTOMa 1

78 IToctynatel bopa. Moneins aroma bopa 1

79 Hcnyckanue u norjiomieHre ceera atoMoM. KBanTel. JInHelyaTbie CIEKTPhI 1

80 VYpoxk-nipaktukym "Habntoienue ciekTpoB UCycKaHus" 1

81 PagnoakTUBHOCTE U €€ BUIBI 1




82

CTpOGHI/Ie dTOMHOTI'O d1pa. HYKJ'IOHHaH MOICIJIb

1

83 PannoaktruBHbIE IpeBpamieHus. M3otonsl 1

84 Pemenue 3anau no teme: "PaanoakTuBHbIE peBpalieHus" 1

85 [Iepuon nomypacmnana 1

86 Vpoxk-xoHbepeHns "PagroakTUBHBIE U3JIYUYECHUSA B IIPUPOIE, MEAUIINHE, TEXHUKE" 1

> 5

87 SnepHbie peakiru. 3aKOHbI COXPAHEHUS 3apsiJ0BOTO U MACCOBOTO YUCEI 1

88 OHeprus CB3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU 1

89 Pemenue 3anaq no reme "Snepueie peakuun" 1

90 Peakuuu cuntesa u genenus saep. Mcrounnku sHeprun CoiHIA U 3BE3] 1
VYpok-koHpepenuus "SAnepHas sHepreTrka. J[edcTBUS paJuoaKTUBHBIX U3JIyYEHUN Ha JKHUBbBIE

o1 OpraHu3msl" 1

90 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "DINEeKTPOMarHuTHOE 1osie. DIeKTPOMarHuTHBIE 1
BOJIHBL. KBaHTOBBIC siBiIeHUS"

93 KonrponbHas padora o Teme "DIeKTpOMarHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBIL. 1
KBanToBbI€ siB1EHUS"

94 [ToBTOpenue, o600meHue. JlaboparopHbie padboThI Mo Kypcy "B3anMopeiictue Ten" 1
[ToBTOpenue, 06001eHne. Pemienne pacyeTHbIX U Ka4eCTBEHHBIX 3a/1a4 1o Teme '"'TemnoBsie

95 npoueccor” 1

96 [ToBTOpenue, o600meHNE. Perienne pacueTHbIX U KauecTBEeHHBIX 3a11a4 o TeMe "KIIJ] TernmoBbix |
nBurarenein”

97 [ToBTOpenue, o6o0IeHue. Perienne pacueTHBIX U KauecTBEHHbIX 3aau 1o Teme "KI1/] |
AJNEKTPOYCTAaHOBOK"

98 [ToBTOpenue, o6o0mmenue. JlaboparopHsie padoThl 1o Kypey "CBeToBble ABICHHUS" 1

99 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu o TeMe "3aKoHbI COXpaHEeHUs B MEXaHHUKe" 1

100 [ToBTOopenue, 0600meHne. Pabora ¢ Tekcramu no Teme "Konebanust 1 BOJTHBI" 1

101 [ToBTOpenue, 0600meHuEe. PaboTta ¢ Tekctamu 1o Teme "CBeToBbIe siBJIeHU" 1




102

IToBTOpenue, 0600meHne. Pabora ¢ Tekcramu no Teme "KBaHToBas u sipepHas pusuka"

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

102







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Gusuka 9 knacc/ [epsikun A.B., I'yrHuk E.M. O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe od1iecTBo «M31aTenbcTBO
«IIpocBenienue»

A.B.ITépprukun, E.M.I'yTHuk. «®@usnka 7 ki (yueonuk). 2014, M.: JIpoda

A .B.Ilépemkun, E.M.I'yTHuK. «Du3nka 8 ki (yueoHuk). 2014, M.: JIpoda

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

bubmmoreka HarmsiabIx mocoouit: ®U3NKA. 7—11 knaccel. Ha mmatdopme
«1C: O6pazoBanue. 3.0»: 2 CD: ITox pen. H.K.Xannanosa. — JIpoda-dopmosa-
Ilepmckuii PLIN.

[ToBrOopenue n kouTpoib 3HaHUN. PU3NKA. MEXAHUKA. 9-11 xnaccer.
[TonroroBka k ' MMA u EI'D. DneKTpoHHOE NPUIIOKEHHUE K OJTHOUM.
METOIUYECKOMY TTOCOOUIO.

Cepust «DNEKTpOHHBIE YPOKH U TeCThl. DU3UKA B IIKOJIE»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/
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