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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW U TpeOOBaHUM K pe3ylbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbl, MPE/CTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€Tom deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Ousnkay.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYyYaroUIuXcsi M OpraHu3aluio U3y4YeHUs
Gbu3MKKM Ha JAESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0 «
IJTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXKMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeieseHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00YyYaIOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHWUs METOJIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QU3NUECKOM
reorpagued, BHOCUT BKJIAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
NpefoCcTaBisieT HauboJsiee SICHble o00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMS, TO €CTh CII0CcO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO O0pa3oBaHUS B CTPYKTYpEe OOIIETo
00pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEAIoiaraeT OBJIAJECHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapaKTEpPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4dHbIC
JI0Ka3aTesIbCTBA JIJISl OJIy4EHHS BBIBOJIOB.

[lean wu3yueHus (GU3MKA HA YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®@enepanu, peagu3yrOIMIMX
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

npHOOpEeTEeHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
UCCIIeIOBATEILCKOI'O OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOArOTOBKA K
JabHeNIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IeJleld MporpaMMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHus 00€CIIeYNBACTCS PEIICHUEM CIIEAYIOMINX 3a1aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAJbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaHUS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OlIEHHBaHNE WH(OpMALUY;

3HaKOMCTBO c0 cepaMu npodhecCHOoHANbHOMN AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B Henelto).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v e€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®dusnka — Hayka O npupone. SIBmeHus npupoxasl. Pu3nUecKue SBICHUS:
MEXaHU4ECKUE, TEIUIOBbIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuuHbl. M3Mmepenune ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢usnka u Jpyrue €cTeCTBEHHblE HayKH H3Y4arT MPUPOLY.
EctecTBeHHOHayuyHBIi METOJl TO3HAaHMs: HaOIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE FMIIOTE3, OOBSICHEHHE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHHUM ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHUE, MATrHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. ®uznueckue MpuOOPHI U MpoLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.

Jlabopamopnsie padomul u onsimel.

Omnpenenenre NEHbI ASIEHUS Kbl U3MEPUTENBHOIO TpHOOpa.

N3mepeHnne pacCTOAHUN.

N3mepenne 00bE€Ma KUAKOCTU U TBEPIOTO TeA.

OmnpeneneHue pa3MepoB MajbiX TEI.

W3mepenne Ttemmeparypbl IPU MOMOLIM KMIKOCTHOIO TEPMOMETpPA H

JAaTYMKA TEMIIEPATYpPBI.

6. IIpoBenenue nccineaoBaHUs MO MPOBEPKE TMIIOTE3bl: JAJIBHOCTH MOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBLHO, TeM OOJIbllle, 4YeM OOJbIIe BBICOTA

Al e

IyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbI, HX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BELIECTBA: CTPOCHME ra30B, KUJIKOCTEU W TBEPIABIX
(kpuctamanyeckux) Tel. B3auMocCBs3bp MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmronenre GpOyHOBCKOTO JIBHYKEHUS.



2. Habmonenue muddysum.
3. HaGmonenue  siBieHUd,  OOBACHAIOMIMXCS  MNPUTSDKEHHEM WK
OTTAJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka jguaMmeTpa aroMa METOJIOM psAI0B (C  HCHOJIb30BaHUEM

dotorpaduii).

2. OmbITHI O HAOMIOACHUIO TEMJIOBOTO PACIITUPEHHMS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBukeHHe U B3aUMOEHCTBHE TeJl.

Mexanuyeckoe JBWKeHUe. PaBHOMEpHOE M HEpPaBHOMEpPHOE JBHXKEHUE.
Ckopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SIBneHue uHepuMu. 3aKOH HHEpUUU. B3aumojnelcTBue Tea Kak NpPUYMHA
U3MEHEHHUS] CKOPOCTH JBWXKEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
0o0BEMa BelIecTBa.

Cuiia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynpyroctd M 3aKOH
['yka. 3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUIIA
TsokecTu. Cuila TsbKecTu Ha apyrux mianerax. Bec tena. HesecomocTs. Croxenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHUS Tela.

N3mepenne ckopoCTH MPSIMOTUHEHHOTO ABUKEHUSI.

HaGmronenue siBneHns WHEPIUN.

HalGmronenne n3aMeHeHus: CKOpOCTH TP B3aUMOJEHCTBUN TE.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO TEll.

. CroxeHue cuil, HalpaBJIEHHBIX MO OJJHOM MPAMOM.

Jlaﬁopamopubze padomut u onvimeol.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (IIIApUKA B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbXKEHUs OpycKa WIM IIapuka Io
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tea.

4. OnbITHI, JAEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTsSKeHUs (aedopmMarivin)
NPY>KUHBI OT MPUIOKEHHON CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra3oB.

S N N



JaBnenue. CriocoObl yMEHBIIICHUST ¥ YBEITUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHUS raza OT o0BEMma, TemmepaTyphl. llepemaua naBneHus
TBEPJBIMU TEJAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mMapocraTnyeckuid
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHMS
BO3aymHONW o6osouku 3emuu. OnbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTo J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHus TEN: MJIABAHUE WIM MOTPYKEHHUE TENl B 3aBUCHUMOCTH

OT COOTHOLIEHUS MJIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. MccnenoBanue 3aBUCMMOCTH Beca Tejia B BOAEe OT 00bEéMa NMOTpyKEHHOH B
KUJIKOCTh YaCTH TeJa.
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2. OnpeneneHue  BBITAJKHUBAIOIIEH CHIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BHITATKUBAIOLIEH CUIIbI, IECTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHIIBI,
JEHCTByIOIE Ha TeJI0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas pabota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. [IlpumeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.



«3omnoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass osHeprusa. KuHeTHueckas ¢ IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpallieHre OJHOTO BHIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NpOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Onpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBMXKCHHUH Tela

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBaHue yclOBUW paBHOBECHUS phlyara.

3. Uamepenue KIIJI Hak1OHHOM MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOW SHEPTHUU.

8 KIIACC

Pasnen 6. TenuioBble sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pasMepbl aTOMOB U MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUHU.

Mopnenn TBEPAOro, MXUAKOTO M Ta3000pa3HOrO0 COCTOSHMI BEIIECTBa.
Kpucranmnnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJEKYISIPHO-KHHETUYECKOH TEOPHH.
CMaunBaHMe U KaWJUIIpHBIC sIBICHUS. TeIIoBoe pacliupeHue U CKaTHe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUU:
Teronepesaya " COBEpLIEHUE paboTHL. Bunpr TEIIONEepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3ITyYCHHE.

KonnuectBo Tennotel. YenbHas TEMIOEMKOCTh BeLIECTBA. TeNaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oananca. IlnaBnenue u
OTBEPJICBAHUE KPUCTAJUIMYECKMX BELIECTB. YJI€JIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTyphl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BiaxxHoCTh BO31YyXA.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ] temmoBoro asuraresns.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. HabGmronenne OpOyHOBCKOTO ABUKCHUSI.



Ha6monenue nuddysun.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TemnoBoro pacmmpeHust Tedl.

W3meHeHue AaBieHUs Ta3a MpU M3MEHEHHHM O00bEMa M HArpeBaHUM WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bune! Teruionepenauu.

OxJaXxieHue Ipu COBEPIIEHUU paOOTHI.

9. HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10.CpaBHeHuE TEIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.

11.Habmronenre kumneHus.

12.HabmroieHre moCTOSTHCTBA TEMIIEPATYPhI TIPH TUIABJICHUMU.

13.Mozaenu TeIIOBBIX JIBUTAaTEIIEH.

Jlabopamopuwie pabomul u onvimol.

1. OmbITH MO OOHAPYKEHHUIO ACHUCTBUS CHUIT MOJIEKYIISIPHOTO MIPUTSKEHUS.

2. OnsIThI NO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

3. OmpITel TI0 HAOMIOACHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH M

TBEPJIBIX TEJI.

4. OmnpeneneHue AaBiICHUS BO3yXa B Oa/NIOHE IINPULIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3[yXa OT €ro

00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnoTe3bl IMHEHHON 3aBUCMMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MEHEHUsT BHYTPEHHEW OHEpPruM Tejlna B pe3ysbTare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

8. UccnenoBanue sIBICHHUS TEIIOOOMEHA TMPU CMEIMIMBAHUU XOJOTHON H

ropsiueu BOIBI.

9. OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

10.0Onpenenenne yaenbHOM TEMITOEMKOCTH BELIECTBA.

11.MccnenoBanue npoiecca uCIapeHusl.

12.0npenenenne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

13.0Onpenenenue yaeapHOU TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX  Tell. 3akoH Kyrnona (3aBUCHMOCTh  CHUJIBI  B3aUMOJEHCTBUSA
3apsSDKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onekrpuueckoe noJie. Hanpsoxk€HHOCTh 3iekTpudeckoro mnoisist. IlpuHumn
CYyHEPHO3ULINU JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKHUN 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
nas ydactka uenu. llocinenoBarenbHOoe W mapauieNIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPEeOUTeNn dIEKTpruUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarauTHOe 1oJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTAaTENb ITOCTOSSHHOIO TOKa. VCronb30BaHME SIEKTPOJBUTATENIE B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

Oneitel @apajnes. SABieHne 31eKTpoMarHuTHON nHaAykuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpU3a1us TEJl.

JIBa poJ1a 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEIL.
Y CTpONCTBO U AEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

10.25eKTprUUeCKUil TOK B ) KUIKOCTH.

11.T"a30BbIi1 pa3ps.

X NN R W=

NS

12.13MepeHue cuiabl TOKa aMIepMeTpoM.

13.13MepeHne aNeKTpUYECKOTO HAIIPSKEHUS BOJIBTMETPOM.
14.PeoctaT u Mara3uH CONpOTUBIICHU.

15.B3anmoeiicTBiE NOCTOSHHBIX MAarHUTOB.

16.MozaenupoBaHrue HEBO3MOKHOCTH pa3/ielIEHUs ITOJTOCOB MAarHUTA.



17.MonenupoBaHue MarHUTHBIX IMTOJIEN MOCTOSHHBIX MarHUTOB.

18.0nbIT DpcTena.

19.MaruuTHO€ noJje Toka. JJIeKTPOMArHuT.

20./leiicTBHE MAarHUTHOTO ITOJIS1 HA TPOBOJAHUK C TOKOM.

21.25eKTpoaBUTaTENb MOCTOSTHHOTO TOKA.

22.VccnenoBaHue SIBJICHUS SJEKTPOMArHUTHOW UHAYKIUU.

23.0mnbiTe1 Dapanes.

24.3aBUCHMOCTb HAIPABICHUS HMHAYKLIMOHHOIO TOKa OT YCIOBHH €ro
BO3HUKHOBEHUS.

25.27eKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1. OmpITel 1O HAOMIOAEHWIO OJJICKTPU3AlMUA TEeN WHAYKIUEH | TpHu
COIIPUKOCHOBEHUMU.

2. HccnenoBaHne MAEUCTBHUS DIEKTPUYECKOTO TMOJII HA MPOBOJHUKU H

JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOM IIENH TOCTOSTHHOTO TOKA.

N3mepeHue u peryJupoBaHUe CUIIbI TOKA.

W3mepeHne u peryJnpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO 4YE€pE3 pE3UCTOpP, OT

CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro MJWHBI, IUIOLIAAU IONEPEYHOTO
CEUYEHHUs U MaTepuana.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHDKEHUHM TNPHU  MOCIEAO0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia JUisi CUJIbI TOKA NPH MapauieIbHOM COEAUHEHUU
PE3UCTOPOB.

10.0Onpenenenne paboThl ANEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.

11.0npenenenne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

12.MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO 4Yepe3 JIAMIIOUYKY, OT
HANPSDKEHUS HA HEW.

13.0Onpenenenue KIIJ] HarpeBares.

14.ViccnenoBaHne MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MarHUTOB.

15.i3yueHne MarHuTHOrO TMOJIA NOCTOSHHBIX ~MAarHUTOB IIPU KX
00bEIMHEHNH U PA3CICHHH.

16.MccnenoBanue nercTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPENKY.
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17.00bITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICUCTBUSA
KaTYIIKM C TOKOM M MarHuTa OT CWJIbI TOKAa W HanpaBJEHUS TOKa B
KaTyIIKE.

18.13yueHune nerlcTBUs MArHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM.

19.KonctpyupoBanue u usyueHue paboThl 3JIEKTPOIBUTATEIS.

20.13mepenue KIIJI a1nekTpoaBUraTeaIbHOM YCTAHOBKH.

21.0nbITBI TIO  KCCIIEIOBAHUIO SIBICHUSI 3JEKTPOMArHUTHOW WHAYKIIUH:
UCCIICOBAHUE W3MEHEHHUUM 3HAUYEHUS WM HAIPaBJICHHWS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe pABwkeHue. MarepuanpHas Touka. (Cucrtema OTCUéra.
OTHOCHUTENIBHOCTE MEXAHWYECKOIO JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nerkeHne. HepaBHomepHOe npsMonuHeiHoe aBmxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jla P HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMKeHue. CBoOOmHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMkeHHME MO OKpyxkHocTu. Ileprog m vacrora obGpaieHus.
JIuneiiHas u yriaosas CKOpocTH. LleHTpocTpeMuTenbHOE yCKOpEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertunt 3akon HeroTona.
[IpyHIMT Cynepno3uunn CHJL

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHAJIa
TPEHUS NIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgeHus. Jlwxenue ruianetr Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. IsmMeHenne mMmiynbca. UMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, YHpPYrocTH,
TpeHust. CBs3b dHepruu U padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTBIO 3eMiH. [IoTeHInanbHas sHeprus cxkatoi npyxuHel. Kunerndeckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabGmroneHne MeXaHM4eCKOro JBUKEHMSI T€la OTHOCUTENIBHO Pa3HbIX TeEll

OTCYETA.
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8.
9.

CpaBHEHHE TyTe W TPAEKTOPUH JBUKEHHUS OJHOIO M TOr0O € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella O OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM W  YCKOPEHHOM JBHYKEHUU
OTHOCUTENLHO KaOWHETa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla U ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOICHCTBUHU TEIL.

N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10.Ilepenaya umMIryasca Npu B3aMMOAECUCTBUM TEIL.

11.IlpeoOpa3oBanusi 3HEPTUU MPHU B3aUMOICHCTBUU TEJI.

12.CoxpaneHue UMITyjIbca MpU HEYIPYroM B3aUMOJCHCTBHUH.

13.CoxpaHenue UMITyjbca Mpu a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBHUH.
14.Habmoienre peakTUBHOTO JIBHXKCHUS.

15.CoxpaHenue MeXaHUYECKOW IHEPTUU MPU CBOOOTHOM A ICHHH.
16.CoxpaHenue MEXaHMYECKOW SHEPTUU NIPU ABMKEHUH TeJa MOJ AeHCTBUEM

IIPY’KUHBI.

Jlabopamopnsie padomul u onvimel.

l.

*®

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPHUKA WITH TEIICHKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuIreHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTAIEHOM MOBEPXHOCTH.



10.0Ompenenenrie pabOThl CHJIBI YOPYTOCTH TIpU MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11.13y4yeHue 3ak0Ha COXpPAHEHUS SHEPTHUU.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJIeOATETbHOM IBUKEHHUH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBL. (CBoMCcTBAa MeXaHHYECKMX BOJH. [IponmonbHble W
NONEpeYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
Mexanudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGmonenue kosjeOaHuM Ten MOJ ACHCTBUEM CHJIBI TSDKECTH U CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habnrogenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).

Habmroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI1 pe30HaHC.

Jlaﬁopamopubze padomul u onvimeol.

1. Onpenenenue 4YacToTbl M MepuUoAa KoJieOaHUH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEpUOAa KoJeOaHUN NPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBHCHMOCTH TIEPHO/Ia KOJIEOAHMI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. ViccnenoBaHue 3aBUCUMOCTHU MepUoa KOJEOAHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. TlpoBepka HE3aBUCUMOCTH TEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K

SIS

HUTHU, OT MACCHI Ipy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjeOaHuil

NPY>KUHHOTO MAasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. U3mepeHue ycKopeHus CBOOOHOTO TaIeHU.

Paznen 10. D1eKTpOMArHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHbie  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3NEKTPOMArHUTHBIX BOJIH.

2. BOnHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonunHenHoe
pactipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom mywerr B 1nmH3e. Onrtuueckas cuctema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. ['Jla3 kak onTuyeckas cucTema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOMparole JInH3e.

XoJ JIyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

9. Ipunuun aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.

10.Mopensb rnasa.

11.Pa3noxenue 06e1oro cBeTa B CIIEKT).

12.ITonyuyenue 6enoro cBeTa Mpu CIOXKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanme 3aBUCMMOCTH yIja OTPa)XEHHs CBETOBOIO Jiyda OT yIJia
MaJICHUS.
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2. M3ydeHue XxapakTEpUCTUK N300paKEHUSI MPEMETA B IIJIOCKOM 3€pKaJle.
3. UccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenne n300pakeHUI C TOMOIIBIO COOMPAFOIIIEH JTUH3HI.

5. Ompenenenrie GOKYCHOTO PACCTOSHUS W OMTHYECKOW CHIIBI COOMparomieit
JINH3BI.

6. ONBbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbIThl O BOCHPUATHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHUM 4Yepe3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

Onwitel Pe3epdopna v mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue u norioieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMopens aromHoro sapa. HMszoromsl. PaanoaxtrBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO U MacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HaA JKUBbIC
OpPTraHU3MBI.

Hemoncmpauyuu.

CnexTppl U3Ty4EeHUS U MTOTJIOLIEHUS.
CrHeKTpbl pa3IMyYHbIX Fa30B.

CnexTtp Bogopoaa.

HaGmronenue tpekoB B kamepe Busbcona.
Pabora cuéTturnka MOHU3UPYIOIIUX U3TYUYESHUM.

S N

. Perucrtpanus usznmydeHus npupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlaﬁopamopubze padomut u onvimol.

1. HabGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTMM YACTUIIBI [0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOMINK MOTYJIb MIPEIHA3HAUEH AJII CUCTEeMaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEp)KaHWs W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy M0 (u3nuke s 0oO0ydJarommxcs,
BBIOpABIIMX TOT Y4EOHBII MpeaMeET.

[Tpu M3ydeHUn AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OeCneunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB MCCIIEIOBAHUS



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TMOJIydEHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAuE€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjielia peaju3yeTcs
32 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCI0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3UUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO UCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3uKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.

B pesynbrare u3yuenusi GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs

y obydarorerocss OyayT chopMUpOBaHBI CIICAYIONINE TUIHOCTHBIE PE3yJIbTaThl B
YJaCcTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznuecKoil HayKu;

- IICHHOCTHOE OTHOMICHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYXI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHKEHUN
buzukwy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIMUIIOB B JIESITEIHHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PM3NUECKOW HAYKH: €€ TapMOHHYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHWE NEHHOCTH (U3UYECKON HAyKW KaK MOIIHOIO HMHCTPYMEHTA
ITO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEHIIEH COCTABIISIIOIIEH
KYJbTYpBHI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIIBHOCTH, WHTEpeca K HCCIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvupoBaHMs  KYJbTYpPbl 3A0POBbSI M  3MOLMOHAJBHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpPE, BAXXHOCTA TIPABMJI OE30MacHOTO TOBEICHHS Ha
TpaHCIIOpTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpYJOBAaHHEM B
JOMAlIHUX YCIIOBUSIX;

- cpopMUPOBAHHOCTh HaBbIKa pe(drekcuu, MpU3HAHHE CBOETO IpaBa Ha
OIMMUOKY ¥ TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YacTH€ B PEIIEHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE H (PUIUUECKHX
3HAHUM;

- HHTEpEC K MPAKTUIECKOMY HU3YyUEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (U3UKOM;

7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA

- OpHMEHTalusl Ha NpUMEHEHUE (PU3NYECKUX 3HAHUW Ui pELIeHUs 3ajad B
o0JacTh OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

- OCO3HaHHE TJI00ANBHOIO XapakTepa 3KOJOTMYECKUX HpoOsieM M ImyTed MX
peuieHus;

8) amanranum K M3MEHAIOIMMCH YCJOBHMAM COLMAJTBHOM M NPHUPOIHONI
cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TPHU BBINOJIHEHUU HCCICAOBAHUN U
IPOEKTOB (PHU3MYECKOM HANPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
APYTHX,

- TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MNPAKTUYECKYIO
NEATEIbHOCTD;

- TOTpeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uncie GOpMyIupoBaTh
UJ1eU, TOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

- OCO3HaHHE 1e(PULUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

- IJAHUPOBAaHUE CBOETO pPA3BUTHSA B MPHOOPETEHHWU HOBBIX (PUIUUECKUX
3HaHUM;

- CTPEMJICHHE aHAJIU3UPOBATH U BBISABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

- OLEHKa CBOMX JEHUCTBMM C Y4YETOM BIIMSAHUSA Ha OKDPYXAOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBOeHUs mporpamMmbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOIO

oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  Yy4eOHBIC  JCHCTBUS, PETYJISATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSI.

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jijornueckue AeicTBUA:

e BBIBIATH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHUSI IJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEUMS B paCCMaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCSA K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NUYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJIb30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bu3NYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

UCIIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMUS,;
IPOBOJUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuii SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pE3yIbTaTaM
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICJOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHSATh Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3alPOCHI NPU MOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOM
dusnueckoii 3anauu;

aHAJTM3UPOBaATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT H MPOEKTOB 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIE HA pElICHHE 3aJaud U TOAJIep)KaHHe
OJ1arokenaTeaIbHOCTU OOIIECHNUS;

COIOCTABIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYAaCTHHKOB
auarnora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON pabOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCKOU
npobieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpefessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITNIOJIHATH CBOIO 4acTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JACHUCTBUSA C JAPYTHMMH
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4eCTBO CBOEr0 BKJaaa B OOUIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranuzanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUINX
JUI pelieHus: (pU3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJIbHOE, TPUHSATHE DPEIICHUS B TPyMIe, NPUHATHE PEIICHUN
rpymIon);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIlIeHUsT (PU3NUECKON 3a1aul WIH
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBATh MpeJiaracMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEeILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE€ B XOJ BBIOJIHEHUS
($u3MYECKOTO HUCCIEOBAaHMS HWJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, WM3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroOro;
IPU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



HPEAMETHBIE PE3YJIBTATBI

K xoHniy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIOJB30BaTh  TMOHATUS:  (U3UYECKHME UM  XUMHYECKHE  SIBJICHUS,
HaOJII0JICHHE, SKCIEPUMEHT, MOJeb, TUIOTE3a, €AWHUIIBI (HU3UUYECKHUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHWE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cuia, nedopmarnus (ynpyras, IIacTuyeckas), HEBECOMOCTD,
COOOIIAIOITUECS COCY/IbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLUs,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpalllCHUA, TNepeaada OaBJICHUS TBEPABIMUA TelaMU, >KUIAKOCTIMHU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUYECKOI SHEpPruu) MO ONMHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’)XalollleM MHUpE, B TOM 4YHucle (U3nUecKue SIBJICHUS B IPHUPOJIE:
NpUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM W HEXKUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EpHOIo JaBJEHUS Ha XKHUBOW OpraHW3M, IJIaBaHHUE PbIO, phlYaru B
TeJie YeJIOBEKa, IIPU 3TOM MEePEBOUTH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYMHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, Cujla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YeCKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CWIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), NMPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIIOJIB3YEeMBIX  BEJIUYUH, HX
0003HaYEHUS U EIWHUIBI (PU3NUYECKUX BEIUMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BETUUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTepru30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS W IIPOIIECCHI,
WCIIOJIB3Ys TIpaBUJIa CJIOKEHHS CHJI (BIOJIb OJHOM IpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIO0 paBHOBeCHs phluara (0y10ka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, NPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yYeHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THbe 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIIOBUS 33/1a4M 3aIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
mupoOBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCUMOCTH IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YaCTU TeJa U OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4e€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY U
BBITNIOJIHATh WU3MEPEHUS, Cielysl IMPEAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC



NpEIJIOKEHHBIX Ta0nuil U TpadUKOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIONIIAS  CHJA, JIEHCTByIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CHeAysd MPENJOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPaXx)
NPaKTUYECKOT0 HCMOJb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MPpU OOpallieHuud ¢ IpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISETCS MPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (pU3MUEcKOoro - coaepiKaHus, CIPAaBOYHbIE MaTEpUabl,
pecypcbl cetu MHTEpHET, BiafeTh mpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3UYECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsSI O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (UM3MKH, COIpPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenensiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYNINbI,  BHICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHBIE COCTOSHUS BEIIECTBA, KPUCTAIUTMICCKUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKAaTHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAUYMBAHUE, KANWJUIIPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIUsl, IUIABJIEHHWEe, KpHUCTAJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MAarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpYXKaloIlleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJICHUS B MPUPOJIE,
KpUCTaUIbl B Tpupoae, usinydyeHue CoiHla, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JIEKTPHUUECKHE
SBICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHas TerioTa
CropaHus TOIUIMBA, KOI(PQPHUIIMEHT TOJIE3HOTO JEWCTBUS TETUIOBOM



MAaIlTMHbBI, OTHOCUTENIbHAS BJIAXXHOCTh BO3/yXa, AJICKTPUUYECCKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COMPOTHBJIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHWUA TMPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIWYWH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYHUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1enu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPrUM, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHalM3a
YCIIOBHUS 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX N7 pelieHHWs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, TPOBOAUTh PACUETHl W CPAaBHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
POBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHMSI KCCIICIOBAHUS, J€JIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WU
$u3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (Moronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJEKTpH3aIlUs Tel U B3aUMOJCHCTBHE
DIIEKTPUYECKUX 3apsfoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHWTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHWTOB, JEHUCTBUSA
MAarHUTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMbIe MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBAThH XO/1 OTBITA U (POPMYITHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  W3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
PE3yNbTAaThl U3BMEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOU BEIUYHUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [UJIMHBI, IUIOLIAANA IONEPEYHOIO
CEYEHUs U YAECIBHOTO CONPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIe€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHesibHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), MEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbl 3JIEKTPUUYECKUX
LEMEN C MOCIEeA0BATEIbHBIM U MAPaJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
XKU3HU JJ1 oOecrieyeHus: 0€30MacHOCTH MPH OO0paIlleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYIIECTBIISITh TMOHMCK HHPopManuu (U3HYECKOTO COJEp>KaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpManuio, KOTopas
SBIISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BBINIOJHEHUN Y4EOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy  (pU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAabI,
pecypchl cetn VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE NMUCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wH(pOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJCpXaHHUsSA, B TOM YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
INPOEKTHOM WJIM KCCIEeN0BATENbCKON AESATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCMOJIb30BaTh M3YYCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALIUEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (DU3HMUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNINE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 32 BBIMOJHEHUEM IIJIaHa JACUCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaa B
NesITeIbHOCTH TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
TPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JIUKTHL.

K xonIty 00yueHus B 9 kjacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepuaibHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBUKEHHUS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIONIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, I€PHAS SHEPTETHKA,;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE HPSMOJIMHENHOE [BHKEHUE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOAaTeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHus), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpy»KaroieM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJE:
MIPWINBHI ¥ OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHUE SBJIECHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHssl U MTHOBEHHAs CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YaCcTOTa KOJIEOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DM3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7aud (OmMUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], POBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNbTaThl HAOIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWM, MPSMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pa3ioxeHne Oelloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ  ONBITa M  €ro0  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHWEe W3MEpsieMOd BeNUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTEIHHOTO MPUOO0pPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpHojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrjia MaJeHUs W yria MpejoMJIeHHs] OT yria



NaJeHNs): IUIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl IOJYYEHHOM  3aBUCHMOCTH
bu3NYecKuX BETWYMH B BUJIEC TaONWIl U TpaduKOB, NeJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHMYecKass pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MAasiTHUKOB,
onTHYeCcKas Ccwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha KX ONMCAHMUA (B TOM YHUCIE:
CHUIOMETP, JaTUMKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa Bumbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
XKU3HU I oOecrieyeHus: 0€30MacCHOCTH MPH OOpaIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MTOBEJEHMSI B OKPYIKAIOLLIEHN Cpee;

OCYIIECTBIIATh MNOMCK HHpOpMauu (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAaXOAUTh



NyTU OMPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOAEpXaHWs, CIPAaBOYHbIE MaTe€pHalIbI,
pecypcebl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HA OCHOBE
MHPOpMAalLlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, IpPH 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yé€ToM O0coOEHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
1.1 () - 2
H3HKE - Hayka O PHpOe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 () 2 1
HBHHCCKHIE BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa LOK
' v A https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3zgen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
Bbu6nmuoreka [JOK
2.1 CTpoeHue BelecTBa 1
TPOCHHE BEIIECTB https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJICMCTBUE YaCTHI] ) 1 bubmuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
2.3 A 2
TPCTATHBbIC COCTOANMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro o pasneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBue TeJ
3.1 Mexannueckoe OBUKEHUE 3 bubmorexa LIOK
https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, MIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

33 Cwia. B 14 2
. BT et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpAbIMU 3 bubmuorexa [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 5
JlaBIICHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOC(hEpHOE AABICHHC https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmnorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHEpPIrus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTUHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 IT 1
> POCTHIE MEXATHIMEL > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
53 CXaMHeCkan JHeprit https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM uudpoBLIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TenioBble ABJIEHUS
1.1 CTpoecHUE 1 CBOMCTBA BEIIECTBA 7 bubmmorera [IOK
’ P m https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIITOBLIC HpOHECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DiiekTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
21 DneKTpUuYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubanorexa [HOK
’ U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT % I 2 2
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 7 hitps/m.cdsoo.ru/7f4 181 ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
Bbubnmuoreka [JOK
24 C) 4
JICKTPOMATHHTHA MHYKIHA https://m.edsoo.ru/7f4181ce
Htoro no paszneny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuveckue siBJIeHUS
L1 MexaHn4yecKkoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmnorexa [JOK
’ OIUCAHUS https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.2 B i 20 1 3
SAMMOIEHCTBHE TEX https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHEHUSI 10 3 nomorexa I10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexanuveckne KoJieOaHUs U BOJHbI
bu6mmoreka [IOK
2.1 Mexannueckue kKoneda 7 3
RAHHHCCRHE Hebart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuyeckue BO . 3ByK 8 1 3
RAHITECCIHL BOTHEL 3By https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIe U 6 ) bubmmoreka [JOK
’ 3JEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
4.2 JInH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/7f4 1 ada6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
bu6mmoreka [IOK
B 4l 4 1
5 CIyCKaHHE U TIOTJIONICHHE CBETA aTOMOM https://m.odsoo.r/7#4 1ada6
bubmnorexa [JOK
2 1
> (TpOCHHE ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 FlnepHsie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpEeHMe U 006001IeHUE COAEPHKAHUS 9 ) bubmmoreka [JOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJsabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBnenns npuponsl. dusnyeckue
SIBJICHUSA

Mexanndeckue, TeIIOBEIE,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUA

duznueckue BETUINHBI U HX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATyphl IPU TOMOIIH
KUJAKOCTHOTO TEPMOMETpA U TaTUUKA
TemnepaTrypsl"”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayK{ U3Yy4aloT MPUPOY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onrcanue GU3nIeCKuX
SIBJICHUH C IIOMOILLIO MOJEIEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
THUITOTEC3BI: JAJIbHOCTH nmonéra 1Iapuka,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OOoJIbIle BhICOTA MycKa'




Crpoenue BemectBa. OMbITHI,

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHUE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIlECTBA
8 JIBU>KEeHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HAOIIOICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHMSI BEIIECTBA
B3anmocBs3b Mex1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI
MexaHnnueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05¢c6
JIBUKEHUE
bu6mmoreka [IOK
13 CKopocts. EMMHUIEL ckopocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTy 1 BpeMEHU ABUKCHUS bubnmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
HNueprug. 3aKoH HHEPITAU.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK MpUYMHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InmoTHOCTH BemecTBa. PacueT macchbl bubmuorexa [JOK
1 00beMa TeJjia 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IIIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c¢
Cuna Kak XxapakTepucTHKa
19 B3aumMoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydeHue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) Npy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenme Tarorenus. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmorexa [TOK
https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna tsokect"
7 Cuita TKeCcTH Ha ApYTHX IJIaHEeTax. bubmmoreka [JOK
DuU3NYECKUE XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
Bbu6nmuoreka [JOK
24 Vswepere ciit. JlHamomeTp https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
Cl10)KeHHEe IBYX CHII, HaIIPABICHHBIX
26 10 OJTHOM n?);{ila);ﬁ. ’ bubmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
27 Pemenue 3angay 1o teme
"PaBHonelicTBytOMMAs cuit”
73 Tpenue CKONbXKEHUS U TPEHUE TTOKOS. bubnnorexa [HOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabota «3yuenue bubmuorexa [JOK




3aBUCHMOCTHU CUJIBI TPCHUA
CKOJIbJKEHUS OT CUJIbI AaBJICHUS U
XapakTepa COMPHUKACAIOUINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemenne 3amaq Ha OIMPCACIICHUC

30 PaBHOAECUCTBYIOIIEH CUIIBI
Pemenue 3aga4g mo remam: «Bec

31 tenay, «['papuueckoe n3obpaxenue bubnuoreka [IOK
cuny, «Cunsly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHTposbHas paboTa mo TeMam:
«MexaHndeckoe JBIKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['padmueckoe n3obpaxkeHue cui,
«Cubn»

1 Jasnenune. CiocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD

34 JIaBJICHHS ra3a oT 00bEMa, buGnnorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
[lepenaua naBieHus TBEPABIMU
35 TGJII;.MI/I, JKUJKOCTSIMHA U Ir)asaMI/I. 3akou bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHME B )KUJIKOCTH U Trase, bubnnorexa [HOK
BBI3BAHHOE ASHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
JKHJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs CoCyIbl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

Bbubnuoreka [JOK

39 I'mnopaBnmuecknii mpecc
p p https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuiaeBoit
SKAIKOCTHBIN HacoC
Atmocdepa 3emin. [pudnnel
CYIIIECTBOBAHUS BO3IYIIIHOU
41 O?:IOIIKH 3emMitn 3aBy;c1HMOCTL bubnnorexa LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUsSI OT BBHICOTHI
HaJl yDOBHEM MOPS
bu6nuoreka [JOK
42 Bec Bo3nyxa. ATmMocdepHOe naBiIecHIE
BO3AYX TMOC(EpHOE MaBnCHn https://m.edsoo.ru/ff0a2bs5a
13 N3mepenue atMochepHOTO JaBICHHUS. bubmmoreka [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EpHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorera [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepoua. Armocdeproe bubanorexa [HOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo teme
"AtMmocepHoe naBieHue"
JlelicTBUE )KUJIKOCTH Y ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubnmorera [IOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabGopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHJIBI, bubmnorexa [JOK

JIEUCTBYIOLLEH HA TEJO, TOrPYKEHHOE
B JKUJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca
Tela B BOJIE OT 00bEéMa MOrpyKEHHOM
B JKHJIKOCTh YaCTH TeJa»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpyrpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
onpezaeneHue €€ rpy30noabEMHOCTH"

52

Pemienne 3agau mo temam: «IlnaBanme
cynoB. Bo3nyxomiaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 Ta30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a382

54

MomuocTts. EquHuns MOIHOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM MpHU
oabLEMeE I10 JiecTHuIe"

56

IIpocTsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha peruare

57

KontponpHas padoTa mo Teme
«/laBiIeHHE TBEPIBIX TEI, JKUIKOCTEU
u ra3oBy» / Bcepoccuiickas
mpoBepoyHas pabora

58

Peseprubrit ypok. PabGora ¢ Tekctamu
1o teMe «J/laBnenue TBEPABIX Te,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe




KUAKOCTEN U Ta3oBy / Beepoccuiickas
nmpoBepovHas paboTa

59

Pbruaru B TexHUKe, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«HMccnenoBanue ycioBHil paBHOBECHS
ppIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢

60

Pemmenue 3agay mo reMme «Y CIOBUS
paBHOBeCI/ISI quara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent nosesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KIIJ] HaknoHHON
IJIOCKOCTH

0.5

62

Pemenne 3agau mmo teme "Pabora,
MoimHocTh, KIT/T"

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHunyeckas SHEeprusi.
Kunernueckas u noreHIuanbHast
SHEPIus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPIruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCIEPUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHLHAIbHON SHEPTUH MTPU
CKATBhIBAHUHM TeJIa 10 HAKJIOHHOU
I0CKOCTH"

66

KoHnTtponbHast pabota mo Teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUS

67

PesepBHrIit ypok. Pabora ¢ Tekctamu

Bbu6nmuoreka [JOK




o TemMe "MexaHnyecKoe IBUKeHUe"

https://m.edsoo.ru/ff0adee6

PeseprubIit ypok. Pabora ¢ Tekctamu

68 o TeMe "PabGora. MOIIHOCTS. 1
Ouneprug”
OBIIEE KOJIMYECTBO YACOB I10O 68 2

ITPOTPAMME




8 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUUYECKON TCOPUU U UX OINBITHBIE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U | Bbu6nmuoreka [JOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 XKUJKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrammmueckue u amop¢Hsie Tena 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubanorexka [HOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe pacluMpeHue U CokaTue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHIL
9 Baytpennss sueprusi. CriocoOb1 | bubmmoreka [JOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbubnuoreka [JOK

11
BEIIECTB U MAaTEPHUAIIOB B LIENSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoauuectBo TemnoTsl. Y aenbHas Bbub6nmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubanorexka [HOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konudecTBa TETIIOTHI,

15 HEO0OXOAMMOTO JIJIs HarpeBaHMs Tena
Y BBIICIISIEMOTO UM MPH OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yEJIbHOU TEMJI0EMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TeraoTa bubanorexka [HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
II;maBnenue 1 oTBEpAEBaHUE

18 KPUCTALIINYECKUX "P;en VnenpHasg buGnnorexa LIOK

p ’ https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlabopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIbHOM TEIJIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlaboparopHas
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXXKHOCTU BO3ayXxa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4u Ha onpe/ieicHue
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TerioBoro aABUraTes.
TenioBble ABUTATENIN U 3alIUTa
OKpYKarlolleil cpebl

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbIe SABICHUS.
W3meHeHne arperaTHbIX COCTOSIHUI
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHnTtponbHast pabota mo Teme
"TenoBrle sABICHUA. V3MeHeHne
arperaTHbIX COCTOSIHHM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd Tein. J[Ba poaa
AJIEKTPUUCCKUX 3aPsI0B

30

Ypok-uccienoBanue "OnexkTpuzanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"




B3anmopnencTere 3apsyKeHHBIX TEIL.

Bbu6nuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE MOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaos.

33 OnemeHTapHbIN 3apsaa. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH Bbu6nuoreka [JOK
COXPaHEHUS INEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymecTBoBaHus. MlcTouHnKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubnmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 IJIEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U AUDJIEKTpUKHU"

19 DIIEKTPUUYECKUH TOK B METasIax, bubanorexa [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "N3MepeHue U peryinpoBaHue CUIIbI 0.5 bubnmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTpUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaGoparopHas padoTa

Bbubnuoreka [JOK

42 "M3MepeHue U peryJupoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

13 CormnpoTuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubanorexa [HOK
MPOBOJHUKA OT €ro JUIMUHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEUeHUs U Marepuana”
3aBUCHUMOCTh CHJIbI TOKA OT

45 HanpspbkeHud. 3akodH OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIa CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
TOCIIEIOBATEIIFHOM COCUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbubnmuoreka [JOK

napauiCJIbHOM COCAUHCHUN
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4u Ha npuMeHEHUE

50 3akoHa OMa U1 pasiIndHoro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUUIECKOTO bubanorexka [JOK
Toka. 3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota "Onpezaenenue
52 a00THI U MOILHOCTH JJIEKTPUUECKOTO bubmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IIETTH U IIOTPEONTENH
53 DJIEKTPUUECKOM DHEPTUH B OBLIT bubmorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 ITocTossHHBIE MATHUTHIL, HX
B3alUMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue bubanorexa [HOK
IIOJIEH IMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauntHoe nose. MarautHoe 1oie
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaueHue IS KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[MoaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiIbl.
57 3apspKeHHBIE Tena U UX bubmorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. [1oCcTOSHHBII
BIEKTPUYECKHI TOK"
KoHnTtponbHast pabota mo Teme
"DNeKTpruUECcKue 3apsabl.
Bbu6nmuoreka [JOK
58 3apsKEHHbIE Tea U UX

B3auMoencTBU. I10CTOSIHHBIHN
aneKTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




npoBepoyHas pabora

59

PeseprubIit ypok. Pabora ¢ Tekctamu
no teme "[locTosTHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbiT OpcTeaa. MarouTHoe nose
AJIEKTPUIECKOTO TOKa MarauTHoe
M0JIE KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue FIEeKTPOMarHuTOB B
texuuke. Jlaboparopnas pabora
"U3ydyeHue nericTBUS MATHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb TTOCTOSIHHOTO
Toka. Mcrons3oBanue
3EKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI 31eKkTpoaBUraTens”

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

63

OnbiTel Papajes. 3aKOH
3JIEKTPOMArHUTHON MHIYKIIUH.
[IpaBuio Jlenna

64

Dnektporereparop. CrocoOs
MOJTyYEHUS JIEKTPUIECKOW SHEPTUH.
DJIEKTPOCTAaHIIUK Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUE U




MArHuTHBIE IBJIeHUSA"

KontponbHas padoTa mo Teme

66 "DneKTpUYeCcKUe U MarHUTHBIE 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubmmoreka [JOK
1o reme "TenoBsle ABICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHutHsie siBICHHS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBIE
(]
‘:;-n Tema ypora Bcero Konrpoakueie  Ipaxruieckue il:;:eﬂﬂﬂ :g[ibal;zz:fenbﬂme
padoThI padoThI pecypen

] MexaHn4eckoe IBUKEHUE. 1
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpAMONMHENHOE ) Bu6muotexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpsamosnuHETHOE PaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
['padux ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Tesa npu | ] bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"

2 CBobOonHoe nageHue tei. OnbIThl |
lanunes

9 PaBHOMEpHOE BMKEHUE 10 1 bu6nuoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3akoH HproTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bubmuotexa [JOK
PaBHOelicTBYIOIIAsA cra https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bub6munoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
15 Chua ynipyrocti. 3akon I'yka ngs?;;fee(ll{sifzifoaecﬂ
16 Pemenue 3agau no reme «Cuia
YIPYTOCTH
17 JlaGoparopHas pabota «OnpezneneHue bu6bnuorexa LIOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6nuoreka [IOK
18 Cha TpeHHs https://m.edsog)l.ru/fanﬂ%
19 Pemenne 3agau mo teme «Cuna bubnuoreka [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(uImenTa TpeHU CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3akoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa LOK
" https://m.edsoo.ru/ff0afb8e
TPEHHUS
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naJacHus

Ypoxk-koHpepennus "JIBuxeHue Temn

23 BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conueunast cucrema). ['amaktuku"
Pemenue 3agay mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa OK
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOYKHU.
AOGCOTIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIIA C bubmorexa [IOK
. N p https://m.edsoo.ru/ff0afe36
3aKperIEHHOW OChIO BpALLECHUS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecue MmaTepuaJIbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TEIIA €
3aKPEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LlenTp Tsxectu
73 Pemenue 3agau mo reme "MomeHT bubnuoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
" bubnuoteka [JOK
29 TeMe "MexaHnuecKkoe IBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KoHnTtponbHast paborta mmo Teme
" Bubmuotexa [JOK
30 MexaHnnueckoe IBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3anMmonelicTBue Ten
31 Nmnynbe Tena. Umnynbse cuiibl. 3akoH Bbubmuotexa [JOK




COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYIPYTroe B3auMOJICIICTBUE

https://m.edsoo.ru/ff0b07fa

Permenne 3agau o reMme "3aKkoH

but6mmoreka [IOK

32 COXpaHEHHUs UuMIyibca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepennus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.c dsofru /E0b0aS4
35 PaboTta cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 pabOThI CHITBI TPEHUS TIPH
pPaBHOMEPHOM JIBI)KEHUU TeJa 110
TOPU30HTAJILHOM MTOBEPXHOCTH»
37 CBs3b 3HEPTUH U PaOOTHI.
IToreHunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubnuorexa LIOK
3aKOHA COXPAaHEHUS SHEPTUNY https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpbHOE TBMIKEHHUE U €TO bubmuoreka [{OK
XapPAKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojaebaHusl. Bbu6muotexa [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTU4ecKuil U Py KUHHBII

MassTHHUKH




44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
IPYKUHBI U MacChl Ipy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlabGopaTtopHas pabora «OnpeneneHue
94acTOTHI U IEpUoJIa KoJieOaHuit
NPYKHHHOTO MasiTHUKa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbl. CBOMCTBA
MexaHW4ecKuX BOJH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

['poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJAE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

bu6mmoreka [IOK




TeMe "3aKOHBI COXPaHEHHUSI.
Mexannueckue KoyieOauusa U BOJIHE!"

https://m.edsoo.ru/ff0b2510

KonTtponsHas pabora o Teme

55 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue
Kosie0aHusl U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bu6nuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-kondepennuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [IOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
N but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIBI0 MOOMIBHOTO TenedoHa
Pewenue 3anau Ha onpeneneHue
60 YaCTOThI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 CxopocTts cBeta. BonHoBBIE cBONCTBA bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBETa
Hcrounuku ceera. [Ipsmonuneninoe
62 acIpocTpaHEHUE CBETa. 3aTMEHUS bubmorexa [IOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKoH OTpa)X€HUs CBETa. 3epKaa.
63 Pemienue 3a1au Ha npuMEHEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuoteka [JOK




MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO ngj;ﬁfg;gz/lﬁfo b3cse
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJa MaJeHus Ha
rpaHuLe "Bo31yX-CTeKI0""
Ypoxk-koHpepenuus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bub6munoreka LIOK
68 JIun3el. OnTHyecKkas cuila JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. but6mmoreka [JOK
69 [TocTpoenune n3o0pakxeHUi B TMH3AX hitps-//m.cdsoo.rw/f0b4dda
JlaGopaTtopHas pabota "Onpezaenenue
70 (OKYCHOTO PacCTOSIHHSI M OTITUYECKOMN Bubmorexa OK
N s p— https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmmorexa OK
https://m.edsoo.ru/ff0b4684
7 Ypok-kondepenmus "JlepexTo
3peHus. Kak coxpanuts 3peHue"
Paznoxxenue 6emnoro ceera B CEKTP.
74 OnpiTel HetoToHA. CliokeHne bubnuoteka [JOK

CIIEKTpaJbHBIX L[BETOB. /ucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHast pabota "OnbITHI 110
Pa3IoKEHUIO OEIOTO CBETA B CIIEKTP M

bubmunoreka LIOK

75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 IIBETOBHIE
bunbTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHus u qudpaxuus"
77 OmnsiTel Pesepdopaa v mranerapHast bu6nuoreka [IOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue u MOMIOLIEHUE CBETa
79 atomoM. KBaHThbl. JInHeluaTeie bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUILI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) Ctpoenue atromHoro siapa. Hykinonnas bu6nuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE peBpaleHUs. bubmmoreka [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIEC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nonypacnana
VYpok-koHpepenuus "PagroakTuBHbIC BuGmorexa LIOK
86 W3JIyYEHHUS B IPUPOAE, MEAUIIMHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




S nepuble peakuuu. 3aKOHBI

87 COXpaHEHHU 3apsSIIOBOI0 U MacCOBOI'O bubnnorexa LIOK
P P https://m.edsoo.ru/ff0c1c58
qHCel

28 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK
MacChl U DHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTe3a u neneHus saep. bubmunoreka LIOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 JHepreTuka. Jlencreus
PaAMOAKTUBHBIX U3JIyUCHUN HA JKUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOILHOU paboTe MO

9 TeMe "DIEeKTPOMArHuTHOE IoJIe. bu6nuoreka [IOK
DNEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
Ksanrosrie ssnenus"

KoHnTtponbHast pabota mo Teme

93 "DeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
Ksanrosnie ssnenus"
[ToBTOpEeHHE, 0600IICHHE.

94 JIaGopaTopHEbIe pabOTHI ITO KyPC bubmmorexa IOK
" P pu P " Py https://m.edsoo.ru/ff0c245a

BiaumopeiicTBue Ten
[ToBTOpenue, o6o0eHNE. Pemenune
bu6munoreka LIOK
95 pacUeTHBIX U KAYECTBEHHBIX 3a7a4 M0
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MpoLecchl
96 [ToBTOpenue, 0600meHue. Pemenue bubmmoreka [JOK




paC‘-IeTHBIX 1 KAQUYCCTBCHHBABIX 3a1a4 110
teme "KIIJ] TerioBeIx aBurareincii”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 06001eHue. Pemenne

97 aCUEeTHBIX U Ka4eCTBEHHBIX 3aJ1a4 110 1 bubmmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpEeHme, 0600IICHHE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texkctamu 110 Teme "Konebanus n 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600meHue. Padora ¢
101 TekcTamu 110 TeMme "CBeTOBEIE 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBad u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O

7 KUIIACC

OBILIEI'O OBPA30OBAHUA

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pPas3iiniaTh SABJICHUSA IO OMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MpPOSBIECHUWE W3YYCHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (U3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, IMPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (M3MYECKUH CMBICT HCHONB3YeMbBIX BEJIWYMH, WX
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBICHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHbI, IpPU H3TOM [aBaTh CIIOBECHYIO
GopMynUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHS, MPOIECCHl U CBOWCTBA TEN, B TOM
yhclle M B KOHTEKCTE CUTyallMil NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATH MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bsicHeHME W3 1 — 2 JIOTMYECKMX IIaroB c¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UYECKHUX SBICHHM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3aauu B 1 — 2 NEeMCTBHS, UCNIONB3Ys 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a

YCJIOBUA 3aJayd  3alMCbIBaTb KpPAaTKOE€ YCIOBHEC, IIOJACTaBJIATH




¢u3nueckre BeITUUUHBI B (OPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIC JaHHbIE, HEOOXOIUMBIE JJIs1 PEIICHUs 3a1a4, OLlEHUBATh

PEATUCTUYHOCTD MOJIYYEHHON (PH3UUECKON BETTMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TOMOLIH
¢u3NYecKuX METOAOB, B ONHMCAHWU HCCIEJOBAHUS  BBIICIATH
npoBepsieMoe  TpEANoyiokeHue  (TWIoTesy),  pa3iudyarh |
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIATh BBIBO/LI I10 €0 pE3yjibTaTaM

1.9

IMPOBOAUTL OIIBITEI 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU WJIH
GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IMPOBEpPSIEMbIC
NPEIIONIOKEeHUsI, CcOOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aMMCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

1.10

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HMCHOJIb30BAHHEM AHAJIOTOBBIX H
UGPOBBIX MPUOOPOB, 3aMHCHIBATh MOKa3aHUA MPUOOPOB C yYETOM

3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH H3MEPEHUH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIMYMHBI OT JAPYrOM C MHCIONb30BAHUEM MPSMBIX H3MEpPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO MCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUS, CIECAYs MPEUI0KCHHOMY IUIaHY,
(GUKCUpOBaTh PE3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U rpadMKOB, J1€J1aTh BBIBOIBI

110 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

MPOBOJANTH KOCBEHHBIC H3MEpPEHUs (PU3NUECKUX BEIUYUH, CICTYS
NPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEeHH coOuparth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmomaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

YKa3pIBaTh MPUHIMIBI  JCHCTBHS TPUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapaKTepHU30BaThb MPUHLMIBI JIEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbI0 HMX OINHCAHUS,
UCIONIb3YS 3HAHUS O CBOMCTBaxX  (U3MYECKUX  SIBICHUH U

HeoOXouMbIe (PM3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TNPHUMEPHl (HAXOAWTh HMH(POPMAIMIO O TMpUMepax)

MPAKTUYECKOTO UCTONIb30BaHUs (PU3UUYECKUX 3HAHUN B TTOBCEIHEBHOM




KU3HU Juig  obOecriedeHusi 0Oe30mMacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIleH cpene

1.16

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIYTEM CpPAaBHEHMS pPa3JIMYHBIX HCTOYHUKOB
BBIJICJIATE MH(OPMALUIO, KOTOpasl SBISETCSd NPOTHMBOPEYMBOM HIIU

MO>KET OBITh HEIOCTOBEPHOU

1.17

HUCIIOJIBb30BAaTh npu BBITIOJTHEHUH yLIGGHBIX 3aHaHHﬁ

JUTEpATypy
MaTepuaibl, PECYpChl

npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIIUU

HAyYHOTIOMYJISPHYIO buznueckoro - coaepKaHus,

CIIpaBOYHBIC CECTUu I/IHTepHeT, BJIaaACTh

13 OJJHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO

1.18

CO31aBaThb COOCTBEHHBIC KpaTKUC NMUCbMCHHBIC U YCTHBIC COOGH_IGHI/ISI

Ha OCHOBe 2 — 3 WCTOYHHUKOB WHPOpPMANMH (PU3ZHIECKOTO
COJIepKaHusA, B TOM YHCIe MyOJINYHO JeNaTh KpaTKue COOOIICHHUS O
pe3yiabTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUHA, IHpPHU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKY, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTaI[UeH

1.19

IPY BBIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIICAOBAHUH paclpeneisTh
00513aHHOCTH B IpyIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUHM, aJCKBATHO OLEHUBATH

COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYINNbI, BBICTPAHWBATH

KOMMYHUKATHBHOC B38.HMO,Z[€I>'ICTBI/I€, YUUThIBAA MHCHUC

OKPYKarOIINX

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCITIOJIBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHUC

1.3

Ppacrio3HaBaTb IMPOABJICHHUC H3YYCHHBIX q)HBH‘IeCKI/IX SBICHUN B




OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICISTDH

CYIIIECTBEHHBIC CBOMCTBA (MTpU3HAKH) QU3HUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TIPU OIUCAHUU TPAaBUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U CAMHUIIBI PU3UUECKUX BEITUWYWH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIONIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXKCHHE

1.6

O0BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4YeHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuaTth pacuéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyiibl, cBs3bIBaIONINE (DHU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHaJIN3a
YCIJIOBHS 33/1a4M 3aMUCHIBATh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JMaHHBIX JJI1 pelIeHUs 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXoAuMBIE JJIsi €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyUeHHOE 3HAaueHUe (PU3NYECKOW BEJIMYMHBI C U3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU TOMOLIH
(U3NYECKNUX METOJIOB, UCIOJb3Yys ONMCAHUE UCCIIEIOBAHUS, BBIACTIAT
[IPOBEPSEMOE TPEAIOI0KECHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3WYECKUX SIBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIUpoBaTh  MPOBEPsiEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKECHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBIIIOJHATL TIPAMBIC H3MCPCHUA C HCIOJIB30BAHUCM AHAJIOTOBBIX




nprOOPOB U AATYMKOB (PU3MYECKUX BEIMYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHONM a0COFOTHOM IMOTPEITHOCTH

MPOBOJIUTh  WCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienysd IpeIoKeHHOMY  IUIaHy,  (ukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEpPEHHs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys TPEAJIOKECHHOM MHCTPYKUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢u3nueckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I 0 CX€MaM U CXCMAaTH4YHBIM PUCYHKaM, COCTaBJIATH CXCMBI
SJICKTPHUYICCKUX Lereil ¢ IOoCIeIOBaTeIbHBIM U napajjicJIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUS

3JICMCHTOB 3JICKTPUYICCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTO UCTOIh30BaHUs (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU Juig  obOecriedeHusi 0Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKAroIlel cpene

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIONIUMXCSA 3HAHUM U MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJIEpKaHUS, CIPaBOYHBIC

MaTepuaibl, pecypchl ceTu MHTepHeT; BiaaeTrh npuéMamu




KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMUS,
0000mas wHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
COJlep’KaHusl, B TOM 4YHUCIE NyOJIMYHO MPEACTaBIATh PE3yNbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIBHOCTH, MpPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHUE MTPE3CHTAIIEH

1.20

IpY BBIOJHEHUH yYeOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3NUYECKUX
MIPOIIECCOB paCIpeAeNIATh O0SA3aHHOCTH B TPYIIE B COOTBETCTBHUH C
IHOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUECM  IIJIaHa
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyr[l'[]:l, BI:ICTpaI/IBaTI:
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paspematb KOH(QJIUKTHI

9 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pas3iiniaTh SABJICHUA IO OMUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUBNYECKOE SBIICHUE

1.3

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYNH




1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIC 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMynTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd INPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C IHOMOIIbIO 2 — 3 H3YYEHHBIX CBOHCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3amavd (ONMHMpAOIIHecs] Ha CUCTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3a7auu
3alMCbIBATL  KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUE HIIN
M30BITOYHBIE JAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATL PCAIMCTHUYHOCTH

MOJIyYEHHOT0 3HAUYeHUS (PU3HUECKON BEITUUUHBI

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh IPH I[OMOIIN
(U3NYECKUX METOJIOB, WCIIONB3YS ONMCAHWE HMCCIICAOBAHUS, BBIACIATH
IpoBepsieMOoe TPEANOoI0KEHNE, OLIEHNBATh MPABWILHOCTh MOPSAKA
MPOBEICHUSI UCCIICAOBAHUSA, J€JIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yabTaThl HAOMIOIEHHI U OMBITOB

1.9

IPOBOIUTH OMNBITHI 1O HAOMIOACHUIO (HU3MUECKUX SIBICHUH MU
(GU3MYECKUX CBOWCTB TEN: CAMOCTOSATEILHO COOMpATh YCTAHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX H3MEPECHHUH,
ompenenss cpenHee 3HAuUCHUE H3MepseMOl BeIMYUHBI ((POKyCHOE
paccTosiHue COOMparoIIe JMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTEIHHOTO TPHOOopa)

IPOBOIUTH HCCIENOBAaHUE 3aBHCUMOCTEH (DU3MYECKMX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl
HOJTYYCHHOH 3aBHCHMOCTH (PU3WYECKUX BEIMYMH B BHUJE TaOIUIH

rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

MMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (bHSH‘-IGCKHX BCJINYHH:




IUTAHUPOBATh M3MEpPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh M3MEPEHHUs, CIeays MpPeUIOKEHHOH WHCTPYKILIHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TEN0, TOUCUHBIH HCTOUHHUK
CBETa, JIyd, TOHKas JIMH3a, IJJAaHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO SIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpefe

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
WnTepHer, camocTosATeNbHO (OpMynupysi TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUsS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCTIONIB30BAaTh TPH  BBIIOJHEHUHM Y4eOHBIX 3aJaHUl  HAy4HO-
HOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpKAHUS, CIPaBOYHBIC
Marepuaisl, pecypcsl cetd VHTepHeT; BiageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co31aBaTh COOCTBEHHBIE INHCBMEHHBIE U YCTHBIC COO6H_ICHI/IH Ha




OCHOBe WH(pOpPMAlMM M3 HECKOJBKUX MCTOYHHKOB (PU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISATh Pe3yJIbTaThl MPOEKTHON WU
UCCIIEIOBATEIbCKON  AEATENBbHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN anmapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATH BBICTYIUICHHE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUN Y4eOHBIX MPOEKTOB M HCCIEAOBaHUN (U3UYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspemniath KOH(IUKTHI




7 KJIACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon
pa3nena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHMPA

1.1

®uszvka — Hayka O Ipupoje. SBieHus NpUPOABL.
@usnyeckue  SBICHHA: MEXaHWYECKHE, TCIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@usnueckue BeIMUMHBL.  V3MepeHne — (PHU3MUECKUX
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts

n3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL

1.3

EcrecTBeHHOHAYYHbI METOJA TO3HaHUS: HAOIIOJCHHUE,
IIOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABHUKCHHE THIIOTE3,
HKCHEPUMEHT 10 TMPOBEPKE THIOTE3, OOBSICHEHHUE

Ha0JII0OaeMOT0 SABJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUN C TOMOIIBIO MOIENEH

1.5

[IpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.

W3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TENl.

N3mepenue TtemmepaTypbl MpPU MOMOLIM KUIKOCTHOI'O

TEPMOMETpA U AaTYUKA TEMIIEPATyphI

ITEPBOHAYAJIbHBIE CBEJJEHM A O CTPOEHNHN BEIIIECTBA

2.1

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OnbIThl,  J1OKa3bIBAIOLME  JIUCKPETHOE  CTPOEHUE

BEIECTBA

2.2

JBmkenue yactuiy BemecTBa. CBs3b  CKOPOCTH
JNBH)KEHUS YacTUL C TeMmmeparypor. bpoyHOBckoe

nBkeHue, nuddysus

23

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC

24

ArperaTtHble COCTOSHMs BELIECTBA: CTPOCHHE TIa30B,
KHUIKOCTeH W TBEPABIX  (KPUCTAIMYECKUX)  Tell.

B3anmocBA3b MeXy CBOWCTBAaMH BEIIECTB B Pa3HBIX




arperaTHbIX COCTOSHHAX U HUX ATOMHO-MOJICKYJISIPHBIM

CTpOEHHEM
2.5 Oc0OEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTrueckue pabOTHI:
Ouenka pauamerpa aTromMa METOJOM  psiioB  (C
26 WCIIOBb30BaHueM (oTorpaduii).

OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHIUS Ta30B.
OnbIThHI o 0OHapYKEHUIO NEUCTBUSA CUl

MOJICKYJISIPHOT'O MTPUTSKCHU A

JIBWDKEHUE U B3AVMOJIEVICTBYE TEJI

11 Mexanunueckoe JBIKEHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE IBUKECHUE
12 Ckopoctb. CpenHsAst CKOpPOCTb NpU HEPABHOMEPHOM
' JNBUKEHNH. Pacuér myTu U BpeMEHH JIBUKECHUS
SBnenne wmHepuuu. 3aKOH WHEpUUH. B3ammoneincTBue
33 TeN Kak MPUYMHA U3MEHEHUS CKOPOCTHU JBUXKEHUS TEl.
Macca kak Mepa MTHEPTHOCTH Teja
Y [InotHOCTH BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM
. MOJIEKYJ B €UHUIE 00BEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' ITOMOILBIO AUHAMOMETpPA
37 SIBnenue TAroTeHus U cuia TsokecTH. Cuia TSKECTH Ha
' npyrux mianerax. Bec tena. HesecomocTh
38 Cuna tpenusi. TpeHHE CKOJIIBXKEHUS W TPEHUE TMOKOS.
' Tpenue B npupoae U TEXHUKE
19 CnoxxeHue cuj, HaNpaBlIEHHBIX [0 OAHOM MPSIMOM.
) PaBHOnelicTBYIOIIAs CHIT
[TpakTrueckue pabOTHI:
OmpenenieHne CKOPOCTH  PABHOMEPHOTO  JIBMIKEHUS
310 (mapvka B OKUAKOCTH, MOJEIU  DIIEKTPUUYECKOTO

aBTomMoOmIIE W Tak pjanee). OmpeseneHue cpemHen
CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapukKa 1o

HaAKJIOHHOM IIJIOCKOCTH. Onpe;[eneHHe IIJIOTHOCTHU




TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIIE
3aBUCHUMOCTh pacTsDKeHUs (medopManuu) mpyKHHBI OT
MPUIOKEHHON  Cuibl. ONBITB, JIEMOHCTPHUPYIOLIUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHUS OT Beca Tesa U

XapakTepa COIPHUKACcarOIINXCsl IOBEPXHOCTEN

3.11

@usuyeckue SABICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMUBOW U HEKUBOW MPUPOJIE,

JEMCTBHUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHu4eckue ycTpoucTBa: JUHAMOMETD, ITOJUINITHUKH

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI U TA30B

4.1

Haenenue TtBEpHoro tema. CrocoObl yMEHBIICHHS U

YBCIIUYUCHUA TAaBJICHUSA

4.2

JlaBieHue raza. 3aBUCUMOCTh JaBJCHUS raza or o0béMa,

TEeMIIEPATypPhl

4.3

[Tepenava maBneHuss TBEPIABIMH TEIAMH, YKHIKOCTIMHU U

razamu. 3axkod [Tackansd. [THeBMaTHUeCcKre MaIIMHBI

44

3aBI/ICI/IMOCTI> JAaBJICHUA KUIKOCTHU oT I‘J'Iy6I/IHBI.
IMaapocraTuyeckuii mapagoke. CooOIarmmecs CoCcymbl.

FI/I,Z[paBJII/I‘IeCKI/IG MCXaHU3MBbI

4.5

Atmochepa 3emnu u atmocdepHoe fasneHue. [IpuuuHbl
CYIIIECTBOBAHUS BO3AYIIHOW oOomouku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIEHUS OT

BBICOTHI HaJl YDOBHEM MODSI

4.6

N3mepenne armocdepnoro naenenus. [Ipubopwr mms

M3MEPEHUs: aTMOC(EPHOTO TABICHUS

4.7

JlelicTBuEe KUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HHX
Teno. BelTankuBamomas (apxXxuMmenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3gyxornaBanue

4.9

[TpakTrueckue pabOTHI:

HccnepoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOTpYKEHHOM B IKHAKOCTH YacTH TeJa.
Onpenenenne BBITAIKUBAIOLIEN CUIIBI, JEHCTBYIONIEH Ha

Teno, TOrpyk€HHOe B  JKUIKOCTh.  [IpoBepka




HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHUJIbL, JACHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B MKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMmerpa — WIH
KOHCTPYUPOBAHUE  JIOAKA W  ONpPEHCIICHHE €€

TPy30MOABEMHOCTH

4.10

Odusnyeckue  SBJICHUA B IPUPOJE:  BIHSHHE
aTMOC(epHOTo AaBICHHS Ha )KUBOM OpraHu3M, TUIaBaHHE

pBIO

4.11

TexHuyeckne yCTpOHCTBA: COOOMIAIOMUECS COCYbI,
YCTPOMCTBO BOJAOINPOBOJAA, THUIPABIUYECKUN IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanunueckas padota
5.2 Mexaunueckass MOIITHOCTE
53 [IpocTeie  MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAA
' m10ckocTh. [IpaBuio paBHOBecHs ppluara
54 [TpumeHeHMe IpaBUiIa paBHOBECHS pblyara K OJIOKy
«3o010T0€  mTpaBwioy  MexaHukH.  Koadduuumenrt
5.5 MOJIE3HOT'O NEUCTBUS MEXAaHU3MOB. [IpocTrie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 IloTeHunanpHas 3HEPTUU TeNA, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
53 [lonnas mexaHuueckass SHeprus. 3aKOH H3MEHEHHUS H
' COXPAaHEHUs MEXaHUYECKON SHEPTUU
[IpakTuyeckue pabOTHI:
Omnpenenenre paboOThl CUIIBI TPEHHSI IPU PABHOMEPHOM
59 IBUKEHMM Tejla 110 TOPU3OHTAIbHOM IOBEPXHOCTH.

Uccnenosanue YCJIOBUI paBHOBECHS pbryara.
N3mepenne KIIJ[ wHakioHHOM mockocTu. W3yuenue

3aKOHA COXPAHEHUS] MEXaHHMYECKOW YHEPTUU




510 @dusnueckue SBICHUS B NPHUPOAE: pbIYATM B TeJe
' YeJoBeKa
TexHuYeckne YCTpOMCTBA: pblYar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371€eMeHTHI COAEPKAHNS
pasnena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI  MOJEKYISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHHs BelecTBa. Macca H  pa3mepsl
. Mosiekys.  OmbITBI,  MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TeOpun
Mopnenun  TBEpAOro, JKUAKOTO U Tra3000pa3HOro
6.2 cocTosiHMM BemecTBa. Kpucrammmueckue u amopdHbIE
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TET
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6
6.4 CmauyuBaHue U KanWJUISIPHBIE SIBICHUS
6.5 TermioBoe pacuiupeHne U cxaTue
6.6 Temmnepatypa. CBsizb Temmeparypbl €O CKOPOCTHIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennss sueprust. CriocoObl H3MEHEHUs] BHYTPEHHEH
' SHEPTHUU: TeIUIoNepeaada U COBEpIIeHNE pabOThI
6.8 Buabl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS,
' U3IIy4eHUE
KonmunuectBo  TemnoTel.  YjaenbHas — TEIJIOEMKOCTh
6.9
BEILIECTBA
6.10 TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE




TEII0BOro dananca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTANIMYCCKUX BCUICCTB.

VI[GJIBHEUI TCIIJIOTA IIJIaBJICHUA

[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.

Kunenne. VYpenpHas  Temaora  mapooOpa3OBaHMS.

612 3aBUCHMOCTh TEMIIEPATyphbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIIMBa. Y 1ebHasl TENJI0Ta CTOPAHUS
[Mpunnuner  pa®otel  TermmoBeix — aBuratenet  KIT/]
6.15 TEIJIOBOI'O JBUTraTeNsA. TemIoBbBIC ABUraTEId W 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TETIOBBIX
6.16
npoiieccax
[TpakTrueckue pabOTHI:
OnbIThHI o 0OHApY>KEHUIO NEUCTBUSA cul
MOJIEKYJIIPHOTO MIPUTSKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN
COJIM WJIM caxapa.
OMnbITEI IO HAOMIOZACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJIKOCTEN U TBEPIBIX TEIL.
Omnpenenenue JaBJIeHUs BO3yXa B OaJUIOHE IIIIPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTH JaBJICHUS
6.17 BO3/IyXa OT €ro 00béMa 1 HarpeBaHUs WIIN OXJIAXKICHHUS.

[IpoBepka rumorTe3pl JMHEHHOW 3aBUCUMOCTH JUJIMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBbl.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPrHM Tela B
pe3ynbTaTe TeIIonepeaadd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIEHUS TEIMJIOOOMEHA TIPU CMEIIMBAHUN
XOJIOJTHOW Y TOPSTYEH BOIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO

BOI[Oﬁ npu TEIUIOOOMEHE C Harp€TbiM MCTAJUIMYCCKHUM




LIUJIAHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliecca UCIapeHus.
OnpeneneHHe OTHOCI/ITGHBHOI\/'I BJIA’KHOCTHU BO3I[YX3..

Omnpenenenue yaeabHON TEMJIOTHI TUIABICHUS JIbJIA.

6.18

dusndyeckue SBICHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HaTsKCHUC W KAllWJUIAPHBIC SBJICHUA B HOPUPOAL,
KPUCTaJUTBI B TIpupoze, u3inydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KANWUISIPbL, MPUMEPHI
WCIOJIb30BaHUS KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
AAaTYHUK TEMIICpaTypbl, TCPMOC, CHCTCMaA OTOIIJICHUA
JIOMOB, THTPOMETPHI, MCHXPOMETp, IMapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHBIX Ten.  3akoH  Kyiona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEX]TY TEIAMHU)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nosst. lIpyHOUD Cyneprno3uiuu AIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHukM n
JURJIEKTPUKU

7.5 3aKOH COXpaHEHMsI PIEKTPUUECKOTO 3apsiia

6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS

. ANEKTPUYECKOTO TOKA. MICTOUHNMKHN MOCTOSHHOIO TOKa

HevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B

KHUAKOCTAX U Ira3dax




Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE

7.8

HaIpshKEHUe

ConpoTuBieHnue IIPOBOJIHUKA. VY nensHoe
7.9

CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa aJ1s yyacTKa Lenu

[locnenoBarenpHOE W HapaJIeIbHOE  COEJUHEHUE
7.11

MIPOBOJIHUKOB

Paborta um MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHe MMM W IMOTPEOUTENN 3JICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[ToctossnHble MarHuTHl. B3auMopaelcTBUE MOCTOSHHBIX
7.14

MarHuTOB

MaruuTtHOoe T1I07e. MarHuTHoe TIoJie 3eMIId U €ro
7.15

3HA4YEHME JUIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruuTHoe 1oJie 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 37EKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DJIEKTPOABUTATENL MOCTOSHHOTO TOKa. Mcmosb3oBaHue
7.17

AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX M Ha

TpaHCIIOpPTE

OnbiTel  @apaned.  SIBieHUE  3IEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenma

DJIEKTPOTeHEPATOP. Crioco0mI MOTYyYEHUS
7.19 AJIEKTPUYECKON SHEPIruu. DJIEKTPOCTAHLIHH Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[TpakTrueckue pabOTHI:

OnpIThl 10 HAOTIOACHUIO JIEKTPU3ALUHN TEJ UHIYKIUEH

U TIPU CONPUKOCHOBEHHH.
7.20

HccnenoBanue JEHCTBHUS  DJIEKTPUYECKOrO IOJISL  Ha
IIPOBOJHUKYU U TUDIIEKTPUKH.

COopka ® TmIpoBepKa pabOTHl DJIEKTPUUYECKON IETH




MIOCTOSIHHOT'O TOKA.
W3MmepeHue U peryJInpoBaHue CUJIbI TOKA.

W3mepenue u perynupoBaHue HANPSKCHMUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTODE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTb
ANEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOLAAN MTONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSOHKEHUA TIpU
IIOCJICZIOBATEIBHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
IIpoBepka npaBuiia A CWJIbI TOKa IpU HapaiieIbHOM
coeMHEHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, HMIYIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIICIISIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEpEe3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenne KIIJ] narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS ITOCTOSHHBIX MArHUTOB.
W3y4yeHre MarHuTHOTO TOJIsl IOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHUM U  pasjeneHun. VcciemoBaHue
JEHCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJCHCTBUSA KAaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHMs ToKa B Karymke. l3ydeHue

HGﬁCTBHH MAariuMTHOIrO IoOJid Ha IMMPOBOJHHUK C TOKOM.

KoncrpymnpoBanue u U3y4eHue paboThI
3JIEKTPOJIBUTATEIS. Nsmepenne KIT
BHGKTpOHBHFaTeﬂbHOﬁ YCTaHOBKH. O1BITE 10

HUCCICIOBAHHUIO ABJICHUSA BHGKTpOMaFHHTHOﬁ HWHAYKIHUU:
HUCCICJO0BaHUC W3MCHEHMH 3HAYeHHSI U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

Oduznyeckue SBIEHUS B MPUPOJE: IIEKTPUUYECKUE




ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHAHUC

7.22

TexHHYecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON DHEPIUU,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOTPUOOPHI (mpumeps), AIEKTPUICCKHE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJIBUTATEIb

MOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kop anementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
pasnena
MEXAHUWUYECKUE SABJIEHUA
%1 Mexanuyeckoe JABWKEHME. MarepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBEHOCTE MEXAHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
HepaBHomepHoe mnpsimonuHeitHoe aBuxeHue. CpenHss

8.4 W MIHOBEHHAas CKOPOCTh Te€Ja IpPU HEPABHOMEPHOM
JBUKEHUU

95 Yckopenue. PaBHOyCKOpEHHOE IPSMOJIMHEMHOE

8 ' JBUYKEHUE

8.6 CBoOonaHoe nmagenne. OneITel [anunes
PaBHOMepHOe nBMKeHHE TO OKpyx)HOcTU. I[lepuon u

8.7 yactora oOpamieHus. JIuHelHass W yrjoBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpetuii 3akon HetoToHa

8.11 [IpuHOUI Cynepno3uuuu CUiI




8.12

Cuna ynpyrocrtu. 3akoH ['yka

Cuna TPCHUA: CHUJIa TPCHUS CKOJIBXKCHUS, CUJIa TPCHUA

813 MTOKOS1, APYTHE BUABI TPEHUS
-~ Cuia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
. YckopeHnue cBOOOHOTO MaACHHUS
815 IBmxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
816 PaBHOBecHe MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPIOE
' TENO
217 PaBHOBecue TBEpIOro Tena C 3aKpPEIUIEHHOHM OCBIO
' BpaieHusi. MomMeHt cuiibl. LIeHTp TskecTn
8.18 Nmnynec Tena. M3Menenue umnynsca. IMnynbce cuibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
g2 Pabora cun Tsxkectu, ymnpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboTbl
$23 [loreHunanpHas d3HEpPrus Tena, MNOAHATOTO  HAJ
' MOBEPXHOCTHIO 3eMJITU
8.24 [ToTeHimanbHast SHEPTUS CHKATON MPYKUHBI
Kunernueckas »sHeprusa. Teopema O KHHETHYECKOM
8.25
SHEPrUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH
[TpakTuyeckue pabOTHI:
OmpeneneHne CpemHE CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBWJKEHUS IIapuKa 110 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHne yCKOpeHHUs Tella NMPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW TNTIOCKOCTH.
8.27 HccnenoBanne 3aBUCUMOCTH IIYyTH OT BpPEMEHH IpHU

PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.
IIpoBepka TUNOTE3bI: €CIAM IPU PABHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psA  HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE

MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.




HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpManbHOro namieHusa. OmnpexneneHue
KodpduureHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KECTKOCTH MpYyXHHBL. OmpeneneHne padbOThl CHIIBI
TPEHUs] 1PU PABHOMEPHOM JABW)KEHMM Tela IO
TOPU3OHTANILHON MoBepxHOocTH. OmnpeneneHue padOThI
CWIBl  yOPYrocTM  IIpU  NOABEME  Ipy3a  C
UCMOJb30BAHUEM  HEMOABM)KHOTO M HOJBHXKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: MpujirnBbl U OTJIUBLI,

8.28 nBrkeHue TiaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
8.9 TexHuueckne  yCTpPOWCTBA:  CIHAOMETP, JATYUKHU

MIOJIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, pPAaKEThI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

KonebarensHoe namxenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTnueckuit u NPYKUHHBIN MAasITHUKH.
' [IpeBparenue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHblE KoJjeOaHMs.
' Pe3onanc
Mexannyeckne BoJaHbI. CBONCTBa MEXaHUYECKHUX BOJIH.
94 [IpononsHbIE W MONEpEeYHbIC BOJHBI J[IMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHsl. MexaHHuecKHUe BOJIHbI B
TBEPIIOM Telle, CEHCMHUECKUE BOJTHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Nudpa3Byk u ynbpTpa3Byk
[TpakTrueckue pabOTHI:
OmnpeneneHnue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.
97 OmnpeneneHnue 4acToThl W Iepuoaa  KoseOaHui

IPY>KMUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoJjeOaHHi
MOJBEIIEHHOr0 K HHUTU Tpy3a OT JJIMHBI HHUTH.

HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoJjeOaHHi




NPY)KHHHOTO MasTHUKa OT Macchl rpysa. llpoBepka
HE3aBUCHUMOCTH nepuoja Kose0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH

npyxuHbl. M3Mepenne yckopeHnus cBOOOAHOTO MaeHUs

duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB

9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0
99 TexHHUecKkne YCTPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 31€eKTpOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoja cera. CKOpOCTb CBETa.
' BonHoBEbIe cBoliCTBa CBETa
10 [TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH €
MTOMOIIIbI0 MOOHIIEHOTO TenedoHa
Oduznyeckue SBICHUS B MpUPOAE: OHOIOTHYECKOE
10.5 neicTBre BUJUMOTO, yIABTPaUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBSI3H
CBETOBBIE ABJIEHUA

11

11.1

JlydeBast monensb cBera. IcTouHnku cBeTa

11.2

[IpsamonuHeiHOE pacipOCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs

CBCTa

11.4

IIpenomsienne cBera. 3aKOH IIPEJIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JInnza. Xon ydeit B 1MH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKPOCKOTa U

TCICCKOIIa

11.7

'maz kak onTuyeckas cucrema. biau3opykocth u




IaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HpoTOHA.

CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

HccnenoBanue  3aBUCHMOCTH ~ YIJa  OTPaKCHHS
CBETOBOIO JIy4a OT yIJIa MajeHHUsl.

W3yuenune xapakTEepUCTHUK H300paKeHHs IpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanue  3aBUCUMOCTH — yIJla  MPETOMIICHHS
CBETOBOTIO Jiy4ya OT yrJja MaJieHus Ha TPaHuIle «BO3JYyX —
CTEKJION.

[Tonyyenne wu300pakeHH C TOMOIIBI0 COOMparoIIeit
JUH3BI.

Ompenenenne (POKYCHOTO PACCTOSIHUS W ONTHYECKOM
CHJIBI COOMPAIOIIECH JTMH3BI.

OnBITHI 1O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.

OneITH 1O BOCHPHUATHIO IIBETa MPEIMETOB MPU HX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

®dusnyeckue sABICHUS B npupoje: 3armeHust CoyHIa 1

11.10 JlyHbI, 1IBETA TEN, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
Texnuyeckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
H-A ¢doToanmnapar, ONTHYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
Oneitel Pezepdopna w mmanerapHass MoJeib aTroma.
121 Mogens aroma bopa
Hcnyckanve W morjioiieHue cBeTra atoMoM. KBaHTBHL
12.2 JIuneityaTeie CIEKTPHI
12 12.3 PannoaktuBHOCTH. Anb(da, 6eTa- ¥ raMMa-u3TydeHUs
Crpoenue aromHoro snpa. HykiioHHas Mojenb
124 aToMHOTO siapa. M30Tomnbl
PagnoaktuBubie mpeBpamienus. Ilepuwon monypacnana
123 ATOMHBIX SIJIEP
12.6 SnepHble peakuuu. 3aKOHBI COXpPaHEHMsI 3apsSA0BOTrO U




MaCCOBOTI'O YHUCECII

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU
128 Peaknuu cunresa u ngenenus anep. MerouHuku sHepruu
' CouHIia u 3831
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4EHUN Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEHYATBHIX  CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIUU YaCTHIIBI
110 TOPMO3HOMY NyTH (110 (hoTOTpadusiM).
W3mepeHune paanoakTUBHOTO (GoHa
@usnueckue SBICHUS B INPUPOAC: €CTECTBCHHBIN
pagvOaKTUBHBIN ¢oH, KOCMHYECKHE Iy4H,
12.11 PaIUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAAMOAKTUBHBIX H3JIYyYCHHH Ha OpraHu3M
4esIoBeKa
1212 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaTbHBIN JO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHUA

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTamMm 0a30B0Or0
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
o01mero oopazosanus Ha ocHoBe ®PI'OC

[Tonnmanne ponu GU3MKH B HAYYHOH KapTHHE MUPA; CHOPMUPOBAHHOCTH
0a30BbIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M M TI03HABAaEMOCTH
ABIICHUA  TPUPOABI, O  pOJIM  IKCHEpUMEeHTa B  (U3MKE, O
cucremooOpaszyiomeil pond (GU3MKU B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJIOTHH, 00 3BOJIIOLMU (PU3MUECKUX 3HAHMHA M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHpa, O BKJIAJE POCCHUUCKUX M
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB

OKpY>KaIoIllero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTHUA

3HaHUsA O BUAAX MaTepuu (BEIIECTBO W TOJIE), O JIBIKCHHH KakK CIloco0e
CYIIECTBOBAaHHUS MAaTepuH, 00 aTOMHO-MOJICKYJISPHOM TEOPUH CTPOCHHS
BEIECTBa, O (DM3MYCCKOH CYIIHOCTH SIBICHUH MPUPOIBI (MEXaHUYECKHX,
TCIIJIOBBIX, 3HeKTpOMaFHI/ITHBIX nu KBaHTOBBIX); YMGHI/IG paBJ’II/I‘IaTB SIBJICHUSL
M0 OINHUCAaHWI0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOe (hU3MYecKoe sBICHUE; YMEHHE pacro3HaBaTh
MPOSIBIICHUE HM3YYCHHBIX (DH3UYECKMX SBICHHA B OKPYKAIOIIEM MHpE,

BBIJIEJISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHoBaMM NOHSTHMMHOIO ammapara U CHUMBOJIMYECKOIO SI3bIKa
(GU3MKM W UCHOJB30BaHWE HX JJI peHIeHHUs Y4YeOHBbIX 3aJay; yMEeHHE
XapaKTepu30BaTh CBOMCTBAa TeJd, (HU3UYECKUE SBJICHUS U TPOLECCHI,

UCIoJb3ys GyHIaMEHTaIbHbIE U SMIIMPUYECKHE 3aKOHbI

VYMeHne OIMChIBaTh HU3YUCHHBIC CBOMCTBA TE€l U (bH3H‘-I€CKH€ SIBJICHHA,

HCIIOJIB3YA (bI/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Brnanenne ocHOBaMM METOJIOB HAYYHOTO MO3HAHHS C YYETOM COOIIOACHUS
npaBuiI 0€30MacHOro Tpyaa: HalOroneHue (PU3MUECKUX SBICHU:

YMEHHE CaMOCTOSITENIEHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U3
JaHHOTO Habopa 000pyIOBaHMS 10 MHCTPYKIMH, OMMCHIBATH XOJ ONBITA U
3aMHCHIBATH €TI0 PE3yIbTaThl, HOPMYINPOBATH BHIBOJIBI;

MPOBEAICHUE TPAMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKHX BEIMYHH:

yMEHHE  IUIaHHPOBAaThb  HM3MEPEHMs,  CAMOCTOSTEIbHO  COOMpaTh




HKCHEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKIUH, BBIUUCIATH 3HAUYCHUE
BEJINYMHBI ¥ aHAJIM3UPOBATH MOJYYEHHBIE PE3YNIBTAThl C YIETOM 3alaHHOM
MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;

IPOBECHNE HECJI0KHBIX IKCTIEPUMEHTAIBHBIX HCCIIeIOBAaHMIA;
CaMOCTOSITENIbHO COOMPATh 3KCIEPUMEHTANbHYIO YCTAaHOBKY U IPOBOJIUTH
HCCIIEJOBAaHUE MO0 WHCTPYKIMH, MPEACTAaBIATH MOJYyYCHHBIC 3aBHCHMOCTH
¢u3nUYeckux BEIMYMH B BHAE TaOMUI M TpapuKOB, YYUTHIBATH

IOrp€IIHOCTH, A€J1aThb BBIBOABI 11O PE3YyJIbTaTaM UCCIICA0OBAHUA

[TonnMaHne XapakTepHBIX CBOMCTB (DM3WYECKUX MOjCNeH (MaTepuaibHas
TOYKa, a0COJMIOTHO TBEPAOE TENIO, MOJAEITU CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TeJ, MJIaHEeTapHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOI'O

A1pa) U yMEHUE PUMEHATh UX JJIs1 00bACHEHHS (PU3MUECKUX TPOIIECCOB

YMeHue o0bACHATh (PU3NUECKUE MPOLECCH U CBOICTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJIISAATH MNPUYNHHO-CIICACTBCHHBIC CBs3H1 u CTPOUTH
OOBSCHEHHE C ONMOpPON Ha HM3YYCHHBIE CBOMCTBA (DU3WUYCCKUX SIBICHUH,

(bI/I3I/I‘IeCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHUI), HCIIOIB3YS
3aKOHBI U (hOPMYIbI, CBs3bIBatONINE (hU3MUECKHE BEITUYMHbBI, B YACTHOCTH,
3aMMChIBATh KPAaTKOE YCIOBUE 3a/1aYH, BBISBIATH HEJOCTAIONIUE JAHHBIC,
BBIOMpATh 3aKOHBI W (HOPMYJBI, HEOOXOIWMBIE JUIsI €€ pelIeHus,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOJMUTH PAcu€Thl U OIECHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYeHMsI (PU3HUECKON BEIMYMHBI, YMEHUE
OTIPEACTATh PA3MEPHOCTh (PUINYECKOW BEIUYHMHBI, TOIYYCHHOU TMIpH

PEIICHUHU 3aJa49u

YMeHHe XapakTepu30BaTh IMPHUHINIIBI JEUCTBUSA TEXHUYECKUX YCTPOUCTB, B
TOM YHuClIe OBITOBBIX MNPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTMYECKUX
MPOIIECCOB M0 MX OMHCAHUIO, UCIONb3Ys 3HAHUS O CBOMCTBAaX (PU3UUECKUX

SIBJICHUH ¥ HEOOXOIMMBIE (PU3MIECKUE 3aKOHOMEPHOCTH

10

VYMeHue UCIONb30BaTh 3HAHUS O (M3MUYECKHUX SBICHHUSIX B IOBCEIHEBHOM
KHU3HH Ui oOecrieueHus: 0€30MacHOCTU MpH OOpaleHUH C OBITOBBIMH
npubopaMu M TEXHHYECKUMH YCTPOHCTBAMM, COXPAHEHHUS 370POBbS H
COOMIOIEHUSI HOPM JKOJOIMYECKOro IOBEJICHUS B OKpYXKaloIIel cpexe;
NOHUMaHUE HEOOXOAMMOCTH NPUMEHEHHS JOCTIDKCHHH (QU3UKH |

TEXHOJIOTHH IJId paliluOHAJIBHOTO IMMPUPOAOIIOJIE30BAHUSA
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OnbIT moMCKa, TMpeoOpa3oBaHMA M NOPEACTaBICHUS  HH(OpMaIUH
(GU3UYECKOTO  CONEpKaHUsl C  KCIOJb30BaHUEM  MH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TGXHOJ’IOI‘I/II\/'I; YMCHHUEC OLCHHUBATH JOCTOBCPHOCTH
MOJY4eHHOW  MHQpOpMalMM HAa  OCHOBE UMEIOIMIUXCA 3HAHUK U
AONOJHHUTCIBbHBIX HCTOYHWUKOB, YMCHHUC HCIIOJIb30BATH IIPU BBIITOJHCHUU
y4eOHBIX 3aJlaHuil  HAyYHO-TIOMYJSPHYIO  JIUTEpaTtypy (U3HUECKOTO
COJIEpKaHusl, CIIPAaBOYHBIC MaTepUaNbl, pecypchl ceTu MHTepHeT; BlajeHue
0a30BBIMU HaBBIKAaMU TpeoOpazoBaHus WH(OpPMAIMA W3 OAHOW 3HAKOBOM
CUCTeMBl B JPYTYIO; YMEHHE CO3/1aBaThb COOCTBEHHBIC NHUCHMCHHBIC H

YCTHBIC COO6H_ICHI/IH Ha OCHOBC I/IH(l)OpMaI_[I/II/I 13 HECKOJIbKHMX HCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS
1 MEXAHUWUYECKUE SABJIEHUA
{1 Mexanuueckoe BWkeHue. MarepuanpHas Touka. (Cuctema  OoTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
15 PaBHOMepHOE U HepaBHOMEpHOE JBMKeHuEe. CpenHss ckopocTtb. Dopmyna st
' BBIYUCIICHUSI CpeHeH ckopocTu: v = S/t

PaBHOMepHOE NpAMOJIMHENHOE NBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O NPSAMOJIMHEWHOTO IBUKEHUS:

13 M=, +id
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, TMPOEKIUU
NEepEMEUICHNs, IIyTH, KOOpAMHATBl IPpU PABHOMEPHOM MPSAMOJIMHEWHOM
JBUKEHUH
3aBUCHUMOCTb KOOpPJIMHATBl Tejla OT BPEMEHHM B CJIy4ae pPaBHOYCKOPEHHOIO
NPSMOJIMHEMHOTO IBU>KECHHUSL:

Slfi=vy o[+ J;
@opMmynbpl UIsl NPOEKLIUU IEPEMELIEHUs, MPOEKIUU CKOPOCTH M IPOEKIUH
YCKOPEHUS IPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUH:
P

1.4 R S ﬂ-x% ;
%.‘?%‘fm*f:-: %
e,
T
I'paduku 3aBUCHMOCTH OT BpPEMEHHM S MPOCKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU [EPEMELIECHUs, KOOPAMWHATHI IPU PABHOYCKOPEHHOM
IPSIMOJIMHEHOM JABUKEHUH
CBobonnoe nagenue. @opmysbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHUE Tesla IO
BEpPTUKANU (JIBW)KEHUE Teja BHHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

1.5 3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHHU ISl TMPOEKUUH YCKOPCHHS,

MPOEKIIMA CKOPOCTH W KOOPJIWHATHI TP CBOOOJHOM TAJEHUW Tejaa TI0

BEPTUKAIH




CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella MO OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna i1 BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U IHEPHOL

oOparreHus:
Heak
B
h-a
16 LenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO
yckopenus. Dopmyra sl BBIYUCIEHUS YCKOPEHUS:
L.
P
Wy
S
®opmyna, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAIICHUS:
L
ET
. [InmoTHOCTH BemiecTna. MyJia JJisl BBIUUCICHUS TNIOTHOCTH:
Macca. [1notnocts Bemecta. o a cie OTHOCTH:
1.7 .
_ iFF
g= ¥
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloXeHue cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
.-'-5 = &
1.10
CoHanpaBie€HHOCTh BEKTOPA YCKOPEHHUS TEJA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopeiicteue Ten. Tperuit 3akoH HproToHa:
1.11 - -
. =] ey
e WS
TpeHue nokosi U TpeHue cKobxkeHus. Dopmyna A BHIYUCIECHUS MOAYJISI CHUIIBI
1.12 TPEHMSI CKOJIbKECHHUS:
o 1 - hy
o=l B
Hedopmaruss Tenma. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHPYroi
1.13 nedopmaruu (3akoH ['yka):
Frog il
BcemupHoe Tsrorenue. 3aKOH BCEMUPHOTO TSTOTCHUS:
1.14

e
i TS
E:..'

F o iF




Cuna TspKkecTu. Y CKOpeHHe CBOOOTHOTO MaIeHUs.
dopMyra 17151 BBIYUCIICHHS CHITBI TSHKECTH BOJIM3M ToBepxHOCTH 3emun: F = mg.
JIBmxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

HNmnynbc Tena — BeKTOpHas pu3ndeckasi BeJIMYUHa.

o

Nmnynbc cuctemsl Ten. M3Menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHEHHS UMITYJIbCA JIJIs1 3AMKHYTOM CUCTEMBI TE:
P=EE gy S0

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexanuueckast pabota. @opmyna asisi BBIMUCICHHUS paOOThI CHIIBL:

i

Mexannueckass MOITHOCTE:

)
P
-

1.18

Kunernueckas u noteHuanbHas sHeprusa. Gopmyina 17 BBIYUCICHUS
KMHETUYECKON IHEPTUMU:

o

2 EHF."?I
Eym—
-
Teopema o0 kuHeTHUYECKOM 3HEpPTUK. DopMyra il BEIYUCIECHUS TOTEHIUATBHON
SHCPTrHU TCJia, MOAHATOIO

HaJa 3eMIIEN:

irg::a_:;g?:

1.19

MexaHuyeckasi SHEpPrus:
Bl v %
i ¥,

3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpamieHne MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHHUKH.
Preruar. MomenT cuiisl: M - Fl.

VYcnoBue paBHOBECHUS pblyara:

FXSF T QU




[MoxBwxHbIH 1 HenmoABIKHBIN 010ku. KIT/] mpocThIX MEXaHU3MOB,

aBienue TBEpIOTO TENA.

®dopMyia 1y BBIYMCIICHMS NABJICHUS TBEPIOIO Tena:

=
1.21 JlaBnenue raza. ATMocepHOe TaBiIcHUE.
I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
®opMyina 17151 BBIYMCIICHHS 1aBJIICHUS] BHYTPHU KUIKOCTH:
baa i L A
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna s ONPENEICHUS BBITAIKUBAIOIIECH CHIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
1.23
F;E'E. = ?&F
VYcnosue naBanus tena. [naBanue cy10B 1 BO3yXOIUIaBaHUE
Mexanudyeckue KojeOaHus. AMIUIMTYJa, TEpUOJ M dYacToTa KoJeOaHWH.
124 dopmyiia, CBSI3BIBAIOLIAS YACTOTY M MEPUOJ KOJICOaHUI:
e
£
{95 Marematnueckuil M INpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu
' KoJ1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue kojaebanus. BeiHyknennbie konebanus. Pezonanc
Mexannyeckne BOJHBIL. [IpononbHbIe W MonepedHble BONHBL. J[MHA BONHBI U
1.27 CKOPOCTb paclpOCTPaHEHUSI BOJIHBI:
=l
128 3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPaHHUIIE
' nByX cpell. MH(dpa3Byk u ynpTpa3ByK
Ipakxmuueckue pabomul
N3MmepeHnne cpenHe IUIOTHOCTH BEIIECTBA; aPXUMEIOBOU CHIIBI; KECTKOCTH
199 NPYKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKCHUS; pabOThl CHIIBI TPEHUS, CHUJIBI

VIPYTOCTH; CpEIHEH CKOPOCTH JBHKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHUs Opycka Mpu JBMKEHUH IO HAKIOHHOW IUIOCKOCTH, YacTOTHI U

nepuoaa KoJIcOaHMi MaTeMaTH4eCKOIo MasATHHUKA, YaCTOTbl MW TIC€pUOJa




KoJICOAaHUH TPYKMHHOTO MAasiTHUKA,; MOMEHTA CHIJIBI, JISMCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBI YHPYroCTH MNpHU MOABEME Ipy3a C IMOMOIIBIO HENOJBUKHOTO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABEME TPY3a € MOMOUIBIO MOABHKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOLICH CHIIBI
OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBXEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U OT
pOZla MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT CTEICHU
negopManuu MpYXKUHBI, YCKOPEHUs1 OpycKa OT yriia HAaKJIOHA HarpaBIISIOLICH;
nepuojia (4acToThl) KosleOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTHU; NE€pHOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBL;
UCCIICIOBAaHUE HE3aBUCUMOCTH Iepuoja KoieOaHWM HHUTSHOTO MasiTHMKAa OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U
TCXHUKC, TMPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeuHon CHUCTCMBEI,
pPEaKkTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, PhlYaru B Telie YeJ0BeKa, BIHUSIHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCTIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHaAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CUHIOMETpP, TATYUKU TIOJOXKCHHUS, PACCTOSHUS U
YCKOpPEHUS, IWHAMOMETp, TMOJIIUIHUKKA, PAKEThl, pbIYar, TOJBIKHBIA U
HETIOABIDKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTB, MPOCTBIE MEXAHH3MBI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJONPOBOAA, TMIAPABIMYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOW HACOC, apeoMETp, 3XOJIOT,

UCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIIIOBBIE ABJIEHW A

2.1

OCHOBHBIE  TOJIOKEHUSI ~ MOJIEKYJIIPHO-KUHETHUYECKOW  TEOpUU  CTPOCHMS
BemecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHN BEILECTBA.

Kpucrannnueckue u amopgHbie Tena

2.2

JBwxkenne wyactuiy BemiecTBa. CBS3b CKOPOCTH JBWIKEHHS YacTHUI[ C

Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

23

CMayuBaHue U KalmWJIIAPHBIC ABJICHUA

24

TemoBoe paciiipCHuC U CKaTUuC

2.5

TemnnoBoe paBHOBecHE

2.6

Buytpennsis sneprus. Pabora u Teruionepenadya Kak CHocoObl HM3MEHEHUS




BHYTPECHHEHN SHEPruu

2.7

BI/II[BI TCILIoNCpCaavyn: TCIJIOMPOBOAHOCTb, KOHBCKIIUA, U3JTYUCHUC

2.8

Harp CBaHUC u OXJIAXKIACHHUC TCII. KoauuecTBo TCIIJIOTHI. Y,Z[G.HBHa}I

TEeIUIOEMKOCTD:

el —4 b

2.9

3aKOH COXpaHEHHUsS PHEPrMH B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOTO

OanaHca;

;c;% %—% +L=1

2.10

Ucnapenne u koHaeHcanus. V3mMeHeHWE BHYTPEHHEH SHEPruM B MpOoLEecce
HUCIIApCHUA U  KOHACHCAIUU. Kunenue KUOKOCTHU. VI[GJIBHa}I TCIJI0Ta

napoo6pazoBanus: L = O/m

2.11

BnaxnocTs BO3ayxa

2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWE BHYTPEHHEW JHEPruu IpuU

IJIaBJICHUU U KpUCTAJIJIM3alluu. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

=t
#H

2.13

BHyTpeHHsis sHEprusi CropaHus TOIUIMBA. Y AeNIbHAs TEeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumne! padoTs! TermaoBsix ABuraTenei. KI1JI remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IUIMHIPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYCHHOTO BOJOW KOMHATHOW TeMmmeparypbl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBLHON BIAXKHOCTA BO3/lyXa; YACJIbHOW TEIJIOTHI
IaBieHuss Jbpaa. lMcciaenoBaHwe HM3MEHEHHsI TEMIIEpaTypbl BOABI  IIPHU
PA3IUYHBIX YCIOBHSIX; SIBJICHHS TETUIOOOMEHA MPH CMEIIMBAHUM XOJOAHOW H

ropsiueii BObI; IpoIiecca HCrapeHust

2.16

Qusuueckue s61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
SIBIIEHUS B NPUPOJE, KpPUCTAJUIBl B Npupoje, usnydeHue CoiHia, 3amMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuyeckue ycmpoticmea: KanuuIApbl, IPUMEPbl UCIOJB30BAHUS KPUCTAIIIIOB,

JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS




JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOWHa, ABUraTelb BHYTPEHHETO

CTrOpaHUs
3 QJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 DnekTpusanusd Tei. [[Ba Buja aIeKTpUUeCcKuX 3apsioB
3.2 BzaumopeiicTBue 3apskeHHBIX Te. 3akoH Kynona
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
14 Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudyeckoro mnois. I[IpuHuun
' CYTMEPIIO3UITUH JICKTPUUECKHUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIsS Ha
' aneKTpuueckue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuil ToK. JlecTBus anekTpudeckoro Toka. Cua Toka.
3.6 Hanpsoxenue.
I=q/t, U=A4/4
37 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUIECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma mj1s yyacTka anekrpudeckoit menu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
.iri =}f.1: Hﬂ;‘:‘ +HE;‘ 'R="Ef. +ﬂ!¢
3.9 [TapannenbHOE COEAMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHMUS:
. - .
_E . ]
g =i F=d < dn B= =
CMeniaHHbIe COETMHEHUS MPOBOTHUKOB
3.10 Pabota 1 MmomHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH [[>oyins — JleHna:
3.11 {?_;3:&%
312 OnbiT Opcrena. MarHuTtHOE ToJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIlnmHumM
. MarHUTHOW UHIYKLIHHU
113 MaruuTHoe TI0JIe TIOCTOSHHOrO MarHmTa. B3anmojeiicTBHE MOCTOSHHBIX
' MarduTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW uHAYKIMU. [IpaBuio Jlenma




Ipakxmuueckue pabomul

M3mMepeHue  AIEKTPUYECKOTO  CONPOTHUBIICHUS  PE3UCTOPA;  MOUIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOMIETO B TPOBOJHHKE

(peBI/ICTOpBI, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTU

310 COMPOTHUBIIEHHUS OT JUIMHBI MPOBOJHUKA, TUIOMIA/IA €r0 MOMEPEUYHOr0 CEUeHUs U
YIEIBHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEeI0BaTEIbHOM
COECIMHEHUHU IIPOBOJHMKOB; IpaBWiIa JJsl CUJBl JJEKTPUUECKOTO TOKA IpHU
napauieIbHOM COeIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBIEHHUS B aTrMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiIH, Ipeld MoIoCcoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HU Ha 3eMIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPUUECKOW  DHEPTUH,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpuMepsI), AJICKTPUUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, AJIEKTPOABUraTeNlb ITOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbI€ BOJIHBL. [1IKana 371eKTpOMarHUTHBIX BOJIH

3.20 JlyueBasa monenb cBeta. [IpaMoMHENHOE pacCIpOCTPAHEHNE CBETA

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaino

3.22 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Jucnepcus ceeta

394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHuYecKas cuiia

' auH3el: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. Onrudeckue mpudopsI
Ilpakxmuueckue pabomul
W3mepenne ONnTHYeCKOW CHIIBI COOMpAIONICH JIMH3BI, (POKYCHOTO PACCTOSHHS
cobupatonield JMH3bI (MO0 CBOMCTBY paBEHCTBa pa3MEpoOB TpeAMeTa U
M300paKeHMs, KOTJa MPEAMET PACIOJIOKEH B JIBOMHOM (OKyCe), TOKa3aTels

3.26 MPEJIOMJIEHUS CTEKJIA.

HccnenoBanue cBOMCTBA M300pakKeHUSs, TIOJYISHHOTO C IIOMOIIBIO0 COOMPAIOIIIEH
JUH3Bl; WU3MEHEHHS (OKYCHOTO pAcCTOSHHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH YTJIa MPETOMIICHUSI CBETOBOTO JIyda OT YIJIa MaJeHUs Ha TPAHMIIE

«BO3YyX — CTCKJIO»




QDuzuueckue aenenusi 6 npupoode: 3arMenHus Connua u JlyHbel, 1Bera Ten,

327 ONITHYECKHE sIBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
il PagunoaktuBHOCTE. Anb(da-, 6era-, raMma-u3nyueHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmneiTel Pe3epdopna o paccesauto anbha-yactuil. [nanerapHas Moaenb aroma
4.3 Cocras aromHoro sapa. 3oronsl
4.4 [Iepuon nonypacnaga aTOMHBIX SIAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPaHEHUS 3apsJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 nNpupode. €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOaKTUBHOE W3Iy4Y€HHE MPUPOAHBIX MHHEPAJIOB,
JEHCTBHUE PAAUOAKTUBHBIX U31y4YEHUN HA OPraHU3M 4Y€I0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, sinepHas sHepreTrka
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