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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbl, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yaeToM deaepaibHOl paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOro npeamera «Dusukay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYaroUIuXcsi M OpraHU3aluio U3y4YeHUs
Gbu3UKKM HAa JESATeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MkKe y4YUTHIBAKOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYYEHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHMUsl.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeieseHue yueOHOro maTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3y4EHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOrO COJACpP>KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, MpPeloCTaBiseT Hauboliee sICHbIC
o0Opa3ipl MPUMEHEHUS! Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMS;



HHTCPIPCTUPOBATL AAHHBIC K UCIIOJIb30BATh HAYYHbBIC 1OKA3aTCIbLCTBA AJIA
IMOJIYYCHUA BbIBOJIOB).

[lenrn wsyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00Opa3oBaHUS
omnpeneseHbl B KOHLEMIMM TMpenojaaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagTu3yrOIMIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIC TIPOTPAMMBI.

Lenu nzydyenust GU3uKu:

npUOOpETEHNE HWHTEpeca M CTpEeMJICHUs OOYYalolMXCS K HAayYHOMY
U3YYEHHUIO MPHUPOJBI, PAa3BUTHE HMX HMHTEIUICKTYAJIbHBIX M TBOPUYECKUX
COCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/E TO3HAHUSA U (HOPMHUPOBAHHE
MCCJIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOIIHUM SIBJICHUSM;
dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara H3y4yeHUs
OCHOB CTPOEHUSI MAaTEPUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HUKU;
dbopMHpOBaHUE TPEACTABICHUA O pONM (DU3UKH ISl PA3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymien
podeCCUOHAIBHON JIeSITEIPHOCTH, CBA3aHHOM ¢ (PU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHuUI0 B 3TOM HallpaBICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHue 3HAHUH O JUCKPETHOM CTPOEHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JSJEKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHUN OMUCHIBATh U OOBSACHATH (PU3UUECKHE SIBJICHHS C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pELIEHHs MPOCTEHIINX pacYeTHBIX 3a7ad C
UCTIOJIb30BAHUEM dusnyeckux MoOJIeIIeH, TBOPYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SABJICHUS U BBIMOJIHITH OMbBITHI,
nabopaTopHble PabOTBl M  HKCHEPUMEHTAJbHBIE HCCIEAOBAaHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE TMPUEMOB paboOThl ¢ MHpopManuel Gpu3nuecKoro coiepKaHus,
BKJItOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKECHUSIX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMaIUY;

3HaKOMCTBO €O cepamu MpodecCuoHaTbHOMN AeATeIbHOCTH, CBI3aHHBIMU
¢ (us3ukol, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha
JTOCTIXKEHUSIX (PU3NYECKON HAYKH.



OO11ee yuCIo 4YacoB, pEKOMEHOBAHHBIX JIJISl U3y4eHHs (PU3HKU HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNI0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHAATEIbHBIM, YUUTENb JI€aeT BbIOOp MpU MPOBEACHUU
1a00paTOpHBIX PabOT U OMBITOB C YYETOM HWHAMBHUIYaJbHBIX OCOOEHHOCTEH
00yy4aromumxcsi, CUCKa SKCIEPUMEHTANbHBIX 3aJaHui, MpeAaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa N0 (hU3HKe.



COJEPXAHUE OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY:KaIOLIero Mupa.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. DU3UYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemHocTs u3MepeHuit MexxayHapoaHas cuctemMa euHHUIL.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOIO
BONPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHHUM C MOMOIIbIO MOJIeNel

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. @uznyeckue mpuOOPHI U MPOLEAypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue UEHBI ASIEHUS KAl U3MEPUTETHHOTO TpUOopa.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue Temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue nccnenoBaHus MO IPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIlle, 4yeM OOJbIlIe BhICOTA
yCKa.

IlepBoHaYa/IbHbIE CBEACHUS O CTPOCHUM BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YaCTHL C
TeMmrnepaTtypoii. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra3oB, JKUJKOCTEH M TBEPJBIX
(KpUCTaJIMYecKrX) Tesl. B3auMOCBA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddyzum.

3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSKEHUEM  WIH

OTTAJIKMBAaHUEM YaCTHUI] BEIECTBA.



Jlabopamopnusie pabomel u onvimeot.

1. OneHka JuMaMeTpa aroMa METOJAOM psaoB (C  HUCIOJIb30BAHUEM

dboTorpadwuii).

2. OmnbIThI IO HAOIIOACHUIO TEIJIOBOI'O PACHIMPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBuakeHre U B3auMoeiicTBHE TeJl.
Mexanudeckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKEHHE.
Cxopoctb. CpeniHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBUWKEHHHM. Pacuer myTu u
BPEMEHU JBUKCHHUS.
SBnenne wuHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
o0BeMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozencTBHs Ten. Cuina ynpyroctd M 3aKoH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TsokecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIllpaBJEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaOnroneHue MEXaHMYeCKOTro JIBH)KEHHS TeNa.
2. HM3mepeHune CKOpoCTH NPSMOJIMHENHOTO JBHKEHUS.
3. HaOmronenue siBieHUs: HHEPLUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPU B3aUMOJIEHCTBUM TEII.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cll0)eHue CUJ1, HallPaBJIEHHBIX MO OJHOM MPSAMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMsI (LIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WM IapuKa IO
HAKJIOHHOM TIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmanun)
MPY>KUHBI OT MTPUII0KEHHOMN CUIIBI.

5. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JaBJjieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa oTr oObema, TemrepaTypbl. Ilepemaua naBneHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackaia. IlHeBMaTmueckue
MalIuHbI. 3aBUCUMOCTh JABJIEHUS J>KHIKOCTH OT TIyOWHBI. [ mapocratmyeckuid
napaaokc. Coobmiaroniyecs: cocyasl. ['uapaBnuyeckue MeXaHu3MBbl.



AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuymHBI CyliecTBOBaHUS
BO3aymHOW o6osouku 3emiu. Onwit Toppuuermu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 1t U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO0. BelTankuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbH JAABJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroiuecs cocy/bl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO ABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

Y ciioBue n1aBaHus TEII: MUIABAHUE WU OTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOUIIEHHS TJIOTHOCTEN Tea U AKUJIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
IIOIPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, IEUCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIa.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTD
YacCTH Te€Ja U OT IUNIOTHOCTU KUJKOCTH.
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5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAaHHUE JIOOKH W
OIpeNIEJIEHUE €€ TPY30IOAbEMHOCTH.
Pabdora u MOIIHOCTB. JHEprus.

Mexannueckas padbota. MoIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [Ipumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
npaBuiio» mexanuku. Koagduiment nonesnoro aeicteus (mamee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MexaHN3MBI B OBITY M TEXHUKE.

Mexanuueckass odHeprusa. KuHeTnueckas M INOTEHUMAJIbHAs JHEPTUS.
[IpeBpalieHre OTHOTO BHIA MEXaHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.



1. Omnpenenenuie pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJIa TI0
TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.
3. Wsmepenue KII/] HaKIOHHOM MJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.
8 KIIACC

TenjioBble SIBJICHUSI.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopaenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CMmaunBaHN€ U KallWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUYKEHHUS
yactull. BuyTtpeHHsis sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEM DSHEpPTUHU:
TerIonepeaaya u CopepiieHue padotsl. Bubl Terionepeaaun: TeIIONpPOBOHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KomngecTBo TemnoTel. YenabHas TEINIOEMKOCTH BEIIECTBA. TemIooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlinaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EepHOro
JIaBJICHUSL.

Bnaxuocts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHS.

2. Habmonenue nuddysum.

3. HaOnroneHue sBiaeHUN CMauuBaHUs U KaWJUISIPHBIX SBICHUH.

4. HabnroJeHue TemioBOro paciiupeHus Tel.

5. M3meHeHue naBieHUs rasa Npu U3MEHEHUHM OOBbEMa M HarpeBaHUM WIIH

OXJIQXKJICHUH.

6. IlpaBuna nu3smepeHus: TeMneparypsl.

7. Buasel Tenonepenayu.

8. OxJtaxJIeHHe P COBEPIIICHUHU PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEM pa3IMUYHbIX BEIIECTB.



11. HaOmroieHue KUneHus.

12. HabnrogeHue nocTossHCTBA TEMITEPATyPhl P IIJIaBJICHUU.

13. Moaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1. OnbIThI 110 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnpITel 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB, KHUIKOCTEH U

TBEPABIX TEIL

4. OmnpenesneHue NaBIeHUs BO3AyXa B OaJJIOHE HITIPUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJIEHUA BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUS UIIH OXJIAXKICHUA.

6. I[IpoBepka runotes3sl TUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenune wu3MeHEHUsT BHYTPEHHEW OHEpPruM Telna B pe3yibTaTe
TerJIonepeaayu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue siBieHUs TemIOOOMEHa MPU CMEIIMBAHUM XOJOIHOM u

ropsi4eu BOJBI.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEMJI000MEHE C HATPEThIM METATTUYECKUM UITUHAPOM.

10. Onpezenenne yAaelbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpezeneHne OTHOCUTENIbHOM BIAXKHOCTH BO3/1yXa.

13. OnpenenieHne yaeabHON TEIUIOTHI ILIABJICHUS JIbA.

DJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHHS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsSDKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpudeckoe nojie. Hanpsox€HHOCTh 3iekTpuueckoro noiis. IIpuHnmn
CYMEPIO3UILINH STIEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
WCTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaMpsKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BEHIECTBA. 3akOH OMma
JU1s yyactka uenu. [locnenoBarenbHoe U MapayIeNbHOE COEUHEHUE POBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeTH U MOTPeOUTeNn deKTpruuecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.



ITocTostHHBIE MAarHUTHL. B3anMOeiCTBHE TIOCTOSSHHBIX MarHUTOB. MaruuTHoe
nosie. MarautHoe mojie 3eMJIM M €ro 3HadyeHue Uil Ku3Hu Ha 3emse. OnbIT
Opcrena. MarHuTHOE 10JI€ JIEKTPUYECKOTro ToKa. I[puMeHeHne 3IeKTpOMarHuToB
B TEXHHUKE. J[€MICTBUE MATHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM. DJIEKTPOABUTATEIIb
IIOCTOSIHHOTO  TOKa. [cmosib30BaHME  DJIEKTPOABUIATeled B  TEXHUYECKHX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTPOMarHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHUH.

Jlemoncmpayuu.
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25.

DneKkTpu3aius Tel.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.

YCTpOUCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HMHAYKIHUS.

3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPsAI0B.
[IpOBOIHUKY U JUBIEKTPUKH.

MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3psn.

. U3mepeHnne cuibl TOKa aMIepMETPOM.

. I3MepeHune 3J1eKTpuueCcKOro HarpsKeHUs BOJBTMETPOM.

. Peocrar 1 MmarasuH COpOTHUBIICHUM.

. BzanmoiencTBre NOCTOSIHHBIX MAarHUTOB.

. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MozienupoBaHre€ MarHUTHBIX MOJIE MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe€ 1oJjie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENL TOCTOSIHHOTO TOKA.

. UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHONM UHAYKIIHUH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HamNpaBJ€HUsS HWHIYKIMOHHOTO TOKa OT YCJIOBHUU

BO3HHKHOBEHUSI.
DIIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.
OnpITel TO HAOMIOACHWIO DJICKTPHU3AIMH Tl WHIYKIUEH U Tpu

1.

CONIPUKOCHOBEHUH.

€ro

HccnenoBanve AEUCTBUS SJEKTPUUYECKOTO I0JS HA MPOBOJHHMKU U

JAUDJICKTPHUKH.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COopka u mpoBepka padOThl AJAEKTPUUYECKON L[EMU MTOCTOSTHHOTO TOKA.
W3mepeHne n peryJimpoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANPSIKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pE3 pE3UCTOpP, OT
COIIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLIHNE 3aBUCHMOCTD ANEKTPUYECKOTO
COINPOTUBJIEHUS NPOBOJHWKA OT €ro JJIMHBI, IUIOIAJAN IONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mnpaBuiIa CIOXKEHUS HANPSHKEHUN IPU MOCIEA0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CUJIbl TOKa MPHU MAPAIUICIBHOM COCIHHEHUH
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBares.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yueHre MaraHuTHOTO TOJIsl HOCTOSIHHBIX MATHUTOB MPU UX 00bETMHEHUHN
Y Pa3JIECJICHNH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KATYILIKHU C TOKOM U MarHUTa OT CUJIbl TOKA M HAITPABJICHHS TOKA B KaTYIIIKE.
N3ydeHne 1eicTBUs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
KonctpynpoBanue u nusydeHue padoThl SIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITEl 1O HCCIIEIOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOW WHAYKLWHU:
UCCIIEJOBAHUE W3MEHCHHUI 3HAUYEHUS M HAIpPaBICHUS HWHIYKIMOHHOTO
TOKA.

9 KJIACC

Mexanuyeckue siBJIeHHUS.

Mexanuueckoe aABwkeHHEe. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe aBmxeHue. CpeaHss 1 MTHOBEHHAas
CKOPOCTb T€Jla IIPY HEPABHOMEPHOM JIBU)KCHHH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHelHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oOGpaieHus.
JIuneiiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpPEHUE.



[Tepsbiii 3ak0oH HbptoTroHa. Bropoi 3akon HeroToHa. Tperui 3akon HeroToHa.
[TpuHIMI CyNeprIO3ULIAA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOIHOTO
nafgeHus. JlBwxenue tutaHer Bokpyr Comnpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTh u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mMnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKecTH, YHpyrocTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas sHEPTUs Tela, MOJHATOTO Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtoi npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMUeCKOro JBMXKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO B KEHUS.

HccnenoBanne Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBACHUH, MPOUCXOIAIINX B CHCTEME OTCUETA

«Tenexxkay» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIILHO

KabuHeTa QU3UKH.

7. 3aBUCHMMOCTb YCKOPEHHMS Tela OT MAacChl T€la U JEUCTBYIOLIEH Ha HETO
CUJIBL.
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8. HaOmroneHue paBeHCTBA CUJI IPU B3aMOJEHCTBUN TEN.
N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10. [lepenaua nMnysnbca npyu B3aUMOJIEVCTBUHN TET.

11. [IpeoOpazoBanus HEPrUU MPU B3aUMOICHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabnroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaJCHHH.

16. CoXxpaHEHUE MEXAHUYECKON IHEPTUM NIPU ABUKEHUH TEJIA MO JCUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.



1. KoHcTpyupoBaHue TpakTa Mg pa3roHa M JAJIBHEHMIIEr0 paBHOMEPHOIO
JBHO>KCHUS IAPUKA WIIN TEJIEKKH.

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa W JIBYOKCHUS
HIapyKa IO HaKJIOHHOW IUIOCKOCTH.

3. OmpexneneHue yCKOpPEHHs Tena IPU PABHOYCKOPEHHOM JBMKEHHH IIO
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBHKEHUH 0e€3
HayaJbHOM CKOPOCTU IIYyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccrnegoBaHue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenrie K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBIXKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpeenenne pabOThl  CHJIBI  YyNIPYTOCTH MpU  NOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUS] SHEPTHUH.

Mexanuveckue KoJie0aHNs U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acTOTa, aMIUTUTya. MaTeMaTU4eCKUd U TIPYKUHHBIA MassTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BreiHyxkaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoOJH. [IpomonbHbiE W
NONEpEeYHble BOJIHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue kosebaHUi Ten MOA JACUCTBUEM CUJIBI TSKECTH U CHUJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmronenne BeIHYKI€HHBIX KOJIE€0aHUI 1 pEe30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimul.

1. OmpeneneHne dYacTOTBI HW TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasTHUKA.
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2. OmpeneneHue 4acToThl U epuoja KoiaeOaHuil npy>KMHHOTO MasiTHUKA.

3. HccnenoBanme 3aBUCHMOCTH TIEpHO/Ia KOJICOAHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOeOaHUN NPy KUHHOTO MasgTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH IEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIWE  3aBHUCHMOCTh  TEpHoOJa  KoJeOaHuit
MPYKUHHOTO MAasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaIeHUS.
DJIEKTPOMATHUTHOE 10JI€ H 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHoIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMoiap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xop myuen B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30opyKkocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona aydeil B coOuparoiieii InH3e.

XoH yder B paCCEUBAIOIIEH JIMH3E.
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8. ITlomyuenue n3o0paxxeHUuM ¢ TOMOILBIO JIUH3.

9. [punnun geiicTBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTp.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJia

IIaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIION.

4. Ilomydenue n306paxeHHil ¢ TOMOIIBIO COOMPAIOILIEH JIUH3HI.
Onpenenenre (HOKYCHOTO PACCTOSHMSI M ONTUYECKOM CHIIbI cOOMparolen
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJECHUHM dYepes
[BETOBBIE (DPUIIHTPBHI.

KBanToBbI€E sIBIICHUS.

OnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u NoriomeHre ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sjep. CBA3b Maccel W SHEpruu. Peakuuum cuHTe3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Slnepnasa sHepreruka. JleMCTBHS pPAAUOAKTUBHBIX M3IIYYCHUW Ha KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHekTpsl pa3IMyHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrpanus n3nydeHus: NpUpOIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEHYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIMM YACTULBI MO TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. M3mepenue paanoakTuBHOTO (oHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.



[ToBTOpUTENBEHO-0000IIAOIINK MOTYTb TIPEIHA3HAUCH NIl CUCTEMATHU3AIUN
1 00001IIeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA ICITEIILHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCETO Kypca (U3HMKH, a TAKXKE IJIs MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMEHYy IO (U3HMKE JIsI 00ydYaronIuxcsi, BHIOpABIIMX ITOT
y4eOHBIN MpEIMET.

[Tpu m3y4eHUM TAHHOTO MOJYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
NeATeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (GopMHUpyeTCs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCJICIOBAHUS
SIBIICHUN TIPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHUSAMH OOBICHATH (DU3HUECKUE
SBJICHUS, TIPUMEHSS TIOJIyYCHHBbIC 3HAHUS, peIIaTh 3aJadd, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMIIHATBEHO IEATENBHOCTHBIN XapaKTep JAaHHOTO pa3/iesia pean3yeTcs 3a
CY€T TOTO, YTO 0OYUAIOIINECS BHITIOIHSIIOT 3aaHHsI, B KOTOPHIX UM TPEJIaracTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMHA pacro3HaBaTh W HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TOBCEAHEBHOM KU3HU;

WCITOJI30BaTh HAYYHBIE METOJBI UCCIICOBAHUS (PU3HUECKUX SIBICHUH, B TOM
YHCIIe IS IPOBEPKHU TUIIOTE3 U MOTYICHHS TEOPETUIECKUX BBIBOJIOB,;

OOBSCHSTH HAyYHBIC OCHOBHI HanboJiee BaKHBIX JOCTHKCHHA COBPEMEHHBIX
TEXHOJIOTHI, HapUMep, MPAKTUIECKOTO UCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUHU.

Kaxmgas w3 TeM JaHHOTO MOIyJs BKIIOYAeT OKCIEPUMEHTAIbHOE
uccienoBanre o0oOmaroero xapakrepa. Moynb 3aBeplIaeTcs MPOBEIACHUEM
JMAarHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yyenue (u3MKyM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nyeCcKoi HAYKH;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKCHHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAY4YHOM JIHOOO3HATEIBHOCTH, MHTEpECa K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJry4usi:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUAX;

- ¢(hOpMHUPOBAHHOCTH HAaBbIKA PEQIIEKCUH, IPU3HAHNUE CBOETO IIPaBa HA OLINOKY
U TaKOTO K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3allli, TrOpojJia, Kpas) TEXHOJOTHMYECKOH U
COLIMAJIbHON HANPaBIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHUIO PO EeCcCrid, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOrM4€CKOro BOCIIUTAHHUS

e - OpUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JIJI PEIICHUS 3aaad B
o0JlacTH OKpy’Kalolled cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HAHHE TJIOOATHPHOTO XapakTepa JKOJOTUYECKHUX MPOOJIeM U MyTed X

peLIeHMS;

e 8) aganTanMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON M NMPHPOIAHOM
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJICHCTBUU IIPU BBINOJIHEHUM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e - TIOBBILIEHWE YPOBHSA CBOCM KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
NEeATEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIUpOBAThH
UJIeH, TIOHITHSI, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e - OCO3HaHME Ne(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTu
(1)56637197

e - IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/bI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JACWCTBUI C Y4Y€TOM BIMSHHUA Ha OKPYKAIOUIYI0 Cpeny,
BO3MOXHBIX INI00ATbHBIX TOCIIEICTBUI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHUs MPOrpaMMbl 10 GU3MKE HAa yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT CcQOpMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIE  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC JCHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble Jornyeckue aelicTBUA:
e BBIBIATh W XapaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUN);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOIIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (PUINYECKUX
SIBIICHUH U TIPOIIECCOB, J€NIaTh BHIBOBI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCOO perieHns yueOHON pu3ndecKkoil 3a1aun
(cpaBHEHHME HECKOJBKHUX BapUaHTOB pEIICHHsS, BBHIOOp HauboJlee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciiegoBarejbcKyue 1eHCTBUSA:

WCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
(bU3NYECKUIl HIKCIEPUMEHT, HEOOJBIIOE HCCleAoBaHUuE (PU3UUECKOTO
SIBIICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UITH DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

NPUMEHSATh Pa3IMYHbIe METOAbI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orbope WH(GOpPMAlMK WM JAaHHBIX C Y4ETOM TPEIIOKEHHONW ydeOHOM
dbu3ndecKoi 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MPEACTABICHUS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHQOpMAIIUU W WUTIOCTPUPOBATH peIIaeMble 3aJadd  HECIOKHBIMHU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA DPEIICHUE 3aJadd W TOJJICPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,

COIMOCTABNIATh CBOU CYXKICHHS C CYXIACHHSAMH JPYIHX YYaCTHHKOB
Juayora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;



nyOIMYHO TPECTABIATh PE3yAbTAThl BHINOJHEHHOTO (PU3NYECKOTO OTBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI MPU pelIeHUH KOHKPETHON (Pr3nuecKkoit mpoOIeMsbl;

IPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no e€ MOCTIKEHHUIO: paclpeleNaTh pojiH, OOCYKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
BBITOJIHATH CBOIO 4acTb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HalpaBJICHUIO U KOOPJUHUPYS CBOU AEUCTBUS C IPYTUMU YICHAMU
KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYAIHsIX, TPEOYIOIINX
TUTS1 petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JAaX TPUHSTHS  PEUICHUHN
(MHOWBUIYyadbHOE, TPUHSATHE PEIICHUS B TPYyMIe, NPUHATHE PEHICHUN
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a/1aul WK
IJIaHa MCCIEJOBaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbie BAPUAHTHI PEIICHUN;
Jennath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U NIPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, M3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YEJOBEKa B XO/I€ CIIOpa WM IUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI



K xonIty o0yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaAOJIO/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABMKCHHUE YaCTUIl BEUIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEpPHOE  JBWKEHUE, HHEpUus,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpalleHUs, Ilepeada JaBJIeHUs TBEPABIMU TEIAMU, )KUAKOCTIMHU U Ia3aMH,
atMoc(epHOe NaBieHHE, IUIaBaHUE TeJ, MPEBpAIICHUsS MEXaHUYEeCKOU
DHEPIUHr) MO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpY)XaloIlleM MHpE, B TOM uHcie (PU3NYECKUE SIBICHUS B MPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMH B >KMUBOH M HEXKUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHUE
aTMOC(EPHOIO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIABaHUE pPbIO, pbluaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHM;
OIHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
bu3nuecKkue BeIMUrUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTb, CHJIA YNPYTOCTH, CUJIA TSHDKECTH, BEC Tela,
cuJia TpeHUsl, AaBieHUE (TBEPAOIO Tela, JKUIKOCTH, I'a3a), BBITAIKUBAIOIIAS
CWJIa, MeXaHu4deckass padoTa, MOILIHOCTb, IJIEUYO CUJIbI, MOMEHT CHIIBI,
KOA(PGUIUEHT TOJE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKas W
NOTEHIMANbHAS JHEPrus), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(bu3UYECKUI CMBICIT UCTIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €UHULIBI
bU3MYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYMH;

XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJL OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbluara (6110ka),
«30JI0TOE€ MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEpruM, MpPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPHEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl H
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1aUy 3aIIMCBIBATh KPATKOE YCIOBUE, MOICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYUHBI;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
(bu3nYECKUX METOAOB, B OMUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTESY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaxOIUTh OIIMOKM B XOJE OIBITA, JAENaTh BBIBOJBI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(duznyeCKUX CBOMCTB TeM: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEAOI0KECHHUS,
co0uparh yCTaHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHNs, 3aUCHIBATh X0/
omnbITa ¥ (pOPMyYIHPOBATH BBIBOJBL

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
mupOBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBMXKYLIErOCs TEJIA OT BPEMEHU JIBHYKEHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAN CONPUKOCHOBEHHUS TEJN, CUJIbI
YIOPYrOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
MOTPYKEHHOW YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOrO UCCJENOBaHMs, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEIIOKEHHBIX TAOJHII U TPAPUKOB, JENaTh BBIBOJBI MO pe3yjibTaTam
UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTH
BEIECTBA )KUJIKOCTU U TBEPOTO TENa, CUJIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYyIOIIass Ha TOTPYXKEHHOE B
KHUIKOCTh  TENO, KOA(DPUIIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAys NPEIJIOKCHHOW WHCTPYKIMU: TPU BBIMOTHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE MCKOMOM BEJIMUMHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
obopynoBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IAMHAMOMETpP, COOOIIAIOMIMECS COCYIbl, OapoMerp,
phlyuar, NOJBUXKHBIN M HETOJBUXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONucaHusd (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BLICOTOMEP, TOPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBICHUN U HEOOXO0AUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpPHUMEpPax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
JKU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKaIOIEH CpeIE;

OCYIIECTBISATh OTOOp HWCTOYHMKOB wHpopMmanmu B MHTepHETE B
COOTBETCTBHUH C 33a/IaHHBIM [MOMCKOBBIM 3alIPpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM M TyTEM CpPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMaIUIo, KOTOpas SBJISETCS MPOTHBOPEUMBONW WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BHITIOTHEHUH yUYE€OHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
JIUTEPATypy GU3MUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu UMurtepner, BnageTh NpuUéMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (PU3NYECKOTO COAEpPKAHUS, B TOM
yucie myOJuyHo JesiaTh KpaTKUe COOOIICHUS O pe3ysIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEAOBAHMM, MIPU 3TOM IPaMOTHO MCIOJIb30BaTh M3y4EHHbIN



NOHSATUWHBIN ammapaT Kypca (GU3WKHA, COMPOBOXKIATH BBICTYILJICHUE
MPE3EHTALUEN;

IPY BBIMOJTHEHUU YYEOHBIX MPOCKTOB W HCCICIOBAHUN pPaCIpeNesaTh
00s13aHHOCTH B TpyNIl€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJlayaMH,
CIEAUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAaJ B  JICITCIBHOCTh  TPYMINbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

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

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPEeTaTHBIC COCTOSHUS BEIIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpPEHUE W CHKATHeE, TeIulonepeaaya,
TEIJIOBOE€ pPaBHOBECHE, CMAaUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, HCTAPCHUE,
KOHJIEHCAIUsl, IUIABJIEHWEe, KpHUCTAJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSAI0B, NEHCTBUS AIEKTPUUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJISl Ha TIPOBOJIHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpY)KaloIeM MHpEe, B TOM 4HCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHbIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupoae, usiydeHue CoiHIa, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKUE
SBJICHUSI B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noJie 3eMiiu, Aperid motocoB, pOJIb MATHUTHOTO TTOJIS JTsI )KU3HU Ha 3eMIle,
NOJIIPHOE CUSHHME, TPU ITOM TNEPEBOJIUTh MNPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UUYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIONB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAs TeruioTa
IUIaBJICHUS, yJleNbHAsg TeIloTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHus TOIUIMBA, KOAI(PPHUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOM



MAaIlTMHBI, OTHOCUTEIbHAS BIIAYKHOCTh BO3/TyXa, DJIEKTPUUECKUH 3apsiI, Chuja
TOKa, DJEKTPUUYECKOE HANpsDKCHHWE, COMPOTUBIEHHWE TPOBOJHUKA,
yIeIbHOE COMPOTHRIICHUE BEIIECTBA, pa00Ta M MOITHOCTH DJIEKTPUIECKOTO
TOKAa), TpPH ONHCAHWW TIPABUIBHO TPAKTOBATh (U3UUYECKUNA CMBICT
UCTIOJIb3YEMBIX BEITUYHMH, 0003HAUCHUS U SIUHUIIBI (PU3NICCKUX BEIUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYUHY C
JIPYTUMU BEIMYUHAMH, CTPOUTH TpaduKyd H3yUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPHH
CTPOEHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIMU TOJIeH (Ha KAa4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LIenH, 3aKOH
Jxoyns—JleHnia, 3aK0OH COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMAaTHIECKOE BBIPAXKECHHCE,
OOBACHATh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISITH HEIOCTATOK
JaHHBIX NI pelIeHHs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOauMbIe Al €€ pelieHHs, MPOBOAWTH pPAacu€Thl W CpPaBHUBATH
MOJIYYCHHOE 3HaUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIIUTh TPH TOMOIIU
(GU3MYECKUX METOMOB, HCIOJB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
IPOBEPSIEMOE TIPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh IOPSIKA
MIPOBEICHUSI KCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
(bU3UYEeCKUX CBOMCTB TeJ (KaMWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTH JTaBJICHHS
BO3/lyXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPH HMIIYYCHHH OT I[BETa H3JIyJaromiei (MOTIOMAONICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIIEPATyphl KUJIKOCTU U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3AIlMs Tel U B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBUE TOCTOSHHBIX MAarHWTOB,
BU3yalM3allisl MarHUTHBIX TIOJeH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA DIJIEKTPOMArHUTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh



MIPOBEPSIEMBIC MPEITOIOKEHUS, COONPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJTHSATH MIPSIMBIE U3MEPEHHS TEMITEPATypPhl, OTHOCUTEIILHON BIIa)KHOCTH
BO3/lyXa, CWUJIbI TOKa, HANPSIKEHUS C MCHOJB30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHU ¢ YIETOM 3aJIaHHON aOCOIOTHON TOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEIIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU TOMEePEeYyHOro
CEUYEHUS U YACIbHOTO CONMPOTUBIICHUS BEIlleCTBa MPOBOJHUKA, CUIIbI TOKA,
UIYIEro 4Yepe3 TMPOBOAHWK, OT HANMpsHKEHUS Ha  MPOBOJHHUKE,
UCCJICIOBAHUE TIOCIEOBATEIPHOTO U  MMApPaUICTLHOTO  COSAUHEHUN
MIPOBOJIHUKOB): IJIJAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DUKCHpOBAaTh
PE3yNbTATHI TIOJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U TpaUKOB, 1eTIaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0OBAHMUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKHX BEIWYWH (yIeIbHAS
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIENYsl MPEIJI0KCHHON HWHCTPYKIIUH, U
BBIYHCIIATH 3HAUCHHUE BEJIMUUHBI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyTI0BaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOH HA MX OMUCAHUS (B TOM UHCTIE: CUCTEMA
OTOILJICHUS TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEpMETP, BOJILTMETD,
CYETUMK AJIEKTPUUECKOM DHEPrUU, HJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeibHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOBUTATENH MTOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBJICHUW U HEOOXOIUMBIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbIC
pUOOPHI MO CXEMaM M CXEeMaTHUYHBIM PUCYHKAM (3KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, IBUTATEIh BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABISATH CXEMbI JJICKTPUUECKHX IIETeH C
NOCJIEIOBATEIbHBIM U MapalIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pazinyas
YCIJIOBHbIE 0003HAUEHHUS PJIEMEHTOB JIEKTPUUECKUX LETIEH;

OPUBOAUTH  NpUMEpPHl  (HAXOIWTh  HMH(OpMaALUMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (U3UYECKUX 3HAHUM B TTOBCEIHEBHOMN



XKU3HU 11 oOecrieueHus: 0€30MacHOCTH NMpU OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKAIOIIEH CPeIE;

OCYIIECTBIISATh MOMCK HHpoOpManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIIETSATH MH(POPMALIHIO, KOTOPAs SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEOCTOBEPHOI];

UCIIOJIb30BaTh MIPU BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAay4HO-TIONYJISIPHYIO
auTepaTypy (GU3MUECKOro COAEpKaHus, CIIpaBOYHbIE MAaTEPUAIbl, PECYPCHI
cetu UHTepHer, BiageTh NpUEMaMM KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaThb COOCTBEHHBIE NMUCHMEHHBIE M KpPaTKHUE YCTHBIE COOOIIEHHUS,
0000mass uHpOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (HPU3MYECKOTO
COJIEpKaHus, B TOM YHCiIe yOIMYHO NPEACTABIATD PE3YJIbTAThl IPOEKTHOU
VI UCCIIEJIOBATEIBCKOM AeSITeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OOA3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IMOHATHA: CHCTEMAa OTCU€ra, MarTepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ynpyrasi, njaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPbl UCITyCKAHUS U IOIJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHus,
W30TOIIBL, SIAEPHAS SJHEPreTHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBM)KCHME 110 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBW)KEHME, KOJEOATEIbHOE JIBUKEHHE (3aTyXarouiue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE



3ByKa, MPSMOJIMHEHHOE PaCIpOCTPAHCHHE, OTPAKCHUE W MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEJI0ro CBETa B
CIEeKTp ¥ CIOKEHHWE CIEKTPaJbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBJICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpy»KaromieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
NPWIKUBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, IIBeTa T,
OTNITHYECKUE SBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPpadUOIECTOBOTO U PEHTICHOBCKOTO HM3JTyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
NPUPOIAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUU Ha
OpraHU3M YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (PU3NUYECKUX
SIBIICHU;

ONKCHIBaTh U3YYCHHbIE CBOMCTBA TeN U (U3MYECKHUE SBJICHUS, UCIIONb3YS
dbu3ndeckue BENMUYUHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMEIICHHE, MyTh, YTIIOBas
CKOpPOCTb, CHJIa TPEHHUSA, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJIbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
MOHSITOTO HAJl MOBEPXHOCTHIO 3€MJIU, MOTEHIIMATIbHAS SHEPTUS CHKATON
NPY>KUHBI, KHHETUYECKAas SHEPT U, TTOTHAS MEXaHUIECKask SHEPT U, IEPHO]T
W YacToTa KojcOaHW, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHUS CpEeJbl), IMPH ONMUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3UYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUeHUA W EAWHHIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH IPpaPUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHNH;
XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEIHbHOCTH [ amuies,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO YHCEN
IpU SIICPHBIX pEeakUusax, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMUChIBATh €0 MaTEMAaTUYECKOE BEIPAKCHHE;



OO0BSACHATH (U3NYECKHUE TPOLECCHl W CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
1IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a7]a4u (OMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (DU3MUECKHE BEJIMUMHBI: HA
OCHOBE aHaJM3a YCJIOBHS 3aJlayy 3alUChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE IS pEIICHUs,, TPOBOJAUTH pPAcu€Thl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIH
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMHCAHUE HCCIENOBAaHUSA, BBIACIATDH
POBEpPSIEMOE MPEANOJOKEHHUE, OILICHUBaTh MPABWIBHOCTh MOpsJIKa
NPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
bu3nUecKkux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl SHEPIruM, 3aBUCHMOCTH MEpPHOJia KOJeOaHUN NPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PACPOCTPAaHEHUE CBETA,
pasnoKeHue OeNoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
TUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpenMeTa B coOMparomiei
JUH3€, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3Iy4YEHUSs):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY U3 M30bITOUHOro Habopa
000py10BaHus, ONKCHIBATH XO/1 OMbITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IHI,

IPOBOJUTH MPU HEOOXOJAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompenesss
CpelHee 3Ha4YeHHEe H3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEPEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HavalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus W YIJia MPEeJOMIIEHHs] OT yriia
NajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



bU3MYEeCKUX BETWYUH B BHUAEC TAONHIl M TPaPUKOB, JeJaTh BBIBOIBI 1O
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTb U YCKOPEHHUE Tella TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TaACHMs, >KECTKOCTb MPYKUHBI, KOIPOUUHUEHT TPEeHUs
CKOJILKCHUS, MEXaHWdeckass paboTa M MOIIMHOCTh, YacTOTa M TIEPHOJ
KOJICOaHMIT MaTeMaTHYEeCKOTO M MPYKHHHOTO MAasSTHUKOB, ONTHYECKAas
cuia coOuparomiel JuH3bl, PpagUOaKTUBHBIA (OH): IUIAHUPOBATh
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJTHATH
U3MEpEHHUsl, CIeqysl MPEIJOKEHHOW HHCTPYKIUHU, BBIYUCIATH 3HAYEHUE
BEJTMYMHBI U AaHAJIM3UPOBATH MOJTYyUYEHHBIE PE3YJbTAThI C YUETOM 3a/IaHHON
ITOrPETHOCTH U3MEPEHUN;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKAas JMH3a, JIaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh NPHUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, PAKETa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa), HCHOJB3ysd 3HAHUS O
CBOMCTBaX (UBMYECKUX SABJICHUH W  HEOOXOoAUMbIe (Pu3MUecKue
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
pelIeHur  Yy4eOHO-MPaKTUYECKUX 3aJady, ONTHUYECKUE CXEeMbl A
MOCTPOCHUS N300paXKEHMH B IIIOCKOM 3€pKajie U COOMpAIOLIeH TNH3E;
NPUBOAUTH  TMPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3MYECKUX 3HAHWA B TTOBCEIHEBHOUN
KU3HU Il oOecnieueHrst 6€301acHOCTH MpU oOpaleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOTIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaloIleH cpeie;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UIECKOTO COACPKAHUSI B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYsI MOUCKOBBIN 3alpoc, HAXOIUTh
yTH ONPEACIICHUs IOCTOBEPHOCTU MOJIYYEHHOM MH(POpPMALUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTIOJIHUTEIbHBIX UCTOYHUKOB,;



UCITOJIH30BaTh MPHU BHITIOTHEHUN YUEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHET, BIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl MPOCSKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHWE TIpe3eHTalued ¢ y4€TOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 o - 2
H3Hia - Hayka o fpupose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnyecKue Be 2 1
VISHICCIHE BETITIHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' T A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHue BemiecTa 1 bubmorexa [TOK
' p H https://m.edsoo.ru/7f416194
27 JIBr>KeHUE U B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
[PETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBae TeJ
3.1 MexaHn4eckoe JBHKCHUE 3 bubmorexa [TOK

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



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

Bbu6nuoreka [JOK

3.2 HHepuus, Macea, mI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugsr cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 3 Bbu6nmuoreka [JOK
’ TeJIaMM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 Jlasenne KuaKoCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmocheproe nasneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
>1 PaboTa u mommocT® 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE TEJIa 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
Bbubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0J1e0aHus M BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 3
RAMIHCCRHE KOAChamA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBLI€ IBJIEHUSA



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

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f4 1ada6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
. A 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE INIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
ANEKTPUICCKHE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckre BEJIMYUHBI U UX
U3MEpeHUe

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPH MOMOIIX
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4nuKa TeMIepaTypsl”

Kak ¢usuka u agpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4arOT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIposepka
TUIOTE3BI: TaJbHOCTE IIOJIETA
[apuka, mymeHHOTo



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TeM OO0JIbIIe, YeM
OoJpIIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

7 JIOKA3bIBAOIIME TUCKPETHOE bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
8 JIBU>KeHue 4yacTUIl BENECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJII0JICHUIO TEIJIOBOTO
paCIIMPEHHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3auMocBs3b Mex 1y cBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX Ml UX Bbu6nmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX
COCTOSIHUU BOJIEI
MexaHu4ecKoe JBHKCHHE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa [JOK
https://m.edsoo.ru/ff0a05¢c6
JIBIOKCHUE
Bbu6nuoreka [JOK
13 (CKOpOCTH. EAMHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuet nytu 1 BpeMeHM ABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. ?aKOH WHEPLIHH. BuGmiorexa LIOK
15 B3anmoaeiicTBre Ten Kak MpuYrHa

HU3MCHCHUA CKOPOCTU ABUKCHUA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHOCTE BemecTBa. Pacuetr Macchbl

Bbu6nuoreka [JOK

16
1 00BbEMa Tella 0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «Ornpenenenue MWIOTHOCTH TBEPAOTO
TEeIIa
13 Pemenne 3agay mo teme bubmuorexa [JOK
"ITnoTHOCTE BemecTna'” https://m.edsoo.ru/ff0al23c¢
Cuna Kak xapakTepucTHuKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenue taroreuud. Cuia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
. bu6mmoreka [IOK
22 Mmaccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TsSHKecTH
Cuna TsSKeCTH Ha APYrUX ILUIaHETaX.
23 duznueckue xaj axfeyr WCTHKHA bubmorexa LIOK
P p https://m.edsoo.ru/ff0al1502
IUTAHET
Bbu6nmuoreka [JOK
24 Usmepenne cui. JluaamMmomer
p A p https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec Tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrokeHue OByX CUJI, HalIpaBJICHHBIX
. v . P bubmuorexa [JOK
26 10 OJAHOUN MPSIMOM.

PaBHOelicTBYOIIIAS CHIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemtenue 3agad mo reMme
"PaBHOnelicTBYIOIIAS CUT"

28

TpeHue CKONbKEHUS U TPEHUE
nokosi. Tpenue B npupozae u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlabopartopnast padota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIb)KEHUS OT CHITBI IaBIICHUS U
XapakTepa COIpUKacaroInXcs
IMOBEPXHOCTEI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpenencHue
PaBHOJICMCTBYIONICH CUIIBI

31

Pemrenne 3agaud mo remam: «Bec
Tenay, «I'padudeckoe n3oOpakeHue
cry, «CHumbly,
«PaBHOZIEMCTBYIOIIAS CUIT»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonrponbHas pabora no remam:
«MexaHH4ecKoe JIBHKEHUEY,
«Macca, III0THOCTEY, «Bec Temay,
«"padrueckoe n300paKeHUE CHITY,
«Cuib»

33

JaBnenne. CriocoObl yMEHbILICHUS U
YBEJIMYCHHUS 1aBICHHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza. 3aBUCUMOCTb
IaBJIEHH Ta3a OT 00bEMa,
TEMIIEPATYPBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Iepenaua naBiieHUs: TBEPABIMU

35 TeJIaMHU, JKUJIKOCTSIMHU U Ta3aMH bubmorexa LIOK
» HHAL ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackams
JlaBiieHUE B KUJKOCTH U Tase,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI Bubmorexa IIOK
a https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenne 3agau mo teme «JlaBinenue bubmuorexa [JOK
B )KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIIAIOIIHECH COCY T https://m.edsoo.ru/ff0a2970
39 I'unpaBiaudeckuil mpecce bubmmorexa IOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUJKOCTHBIN HacOC
Atmocdepa 3emn. [TpudarHsb
CyIIEeCTBOBAHUS BO3 HOH
41 O}6II:J'IO‘IKI/I 3eMimm 3£3y;1(-3[I/IMOCTI) bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI
HaJl ypOBHEM MOPsI
4 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue atmochepHOro bubmmoreka [JOK
nasneHus. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUSA OT BBICOTHI HA, OBHEM bubmmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK

AaBJICHUEC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3amay mo Teme

46 "AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U ra3a Ha BuGmiorexa [IOK
47 HOTPYIEHHOT B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopartopHnas pabota
43 «OmnpeneneHre BHITAUIKABAIONIECH bubanorexa HOK
CHUJIbI, IEVCTBYIOILIEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)
JlaboparopHnast paboTta 1mo Teme
«HMccrnenoBanue 3aBUCHMOCTH Beca BuGmorexa LIOK
49 et B pode (?,T 0bnema https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Tena»
bu6mmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHUE JIOAKU U
OmpecIICHUE €€
Ipy30n0bEMHOCTH"
Pemrenue 3agad mo reMam:
57 «IInaBanue cynos. bubanorexka HOK
BosnyxorutaBanuey, «/laBnenne https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
bu6mmoreka [IOK
53 Mexanmurieckas padora https://m.edsoo.ru/ff0a3{82
54 MouHoCTh. EAMHUIEI MOIITHOCTH bubmorexa [TOK

https://m.edsoo.ru/ff0a3{f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe o jectHuie"

56

IIpocteie MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiuare

57

KontponbHas padoTa mo teme
«/laBieHue TBepAbIX Te,
JKUIKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
pabora

58

PeseprubIit ypok. Pabora ¢
TeKcTaMu 1o TeMe «J/laBienue
TBEPABIX TN, KUAKOCTEH U Ta30By /
Bcepocculickas npoBepodHas
pabora

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

59

Poruaru B TexHuke, ObITY U IPUPO/IE.

JlabopartopHnas pabota
«HccnenoBanue yclIoBHM
paBHOBECHSI pbluara

0.5

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

60

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBECHsI pbIyara

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

61

KoaddutmenT moneznoro aeiicTBust
Mexanu3ma. JlaboparopHas padota
«3mepenue KII/ HakinoHHOM
MJIOCKOCTH

0.5

62

Pemrenne 3agau mo teme "Pabora,
MortHoctb, KIT/1"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHeprusi.
Kunernyeckas ¥ noTeHIMAIbHAS
JHEprus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
W3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAaHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTH. DHEPTHSI»

67

PeseprubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHndeckoe
nBIkeHne"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepsHslii ypok. Pabora ¢
TekcTaMH 1o TeMe "PaboTa.
MougHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
o
‘:;-n Tewa ypoxa Bcero Kontpoabnsie — Ipakrueckue i[:;jennﬂ :g;)l;l;(()::fenbnme
padoThI padoTsI pecypen

OCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOMN 1 bubanorexka HOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEpAOro, JKUAKOTO U

3 ra3006pa3H0I;0 CO;TOHHHﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OOBbsicHeHHEe CBOHCTB TBEPIOTO,
KUJKOTO U Ta3000pa3HOTO

4 COCTOSIHM BEIIeCTBa HA OCHOBE 1
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpUH

5 Kpucrannuyeckue u amopdabie 1 bubanorexa HOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaunBaHuE U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TerymoBoe paclIupeHue U coxaTue 1 bubmorexa [JOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYPbI

8 CO CKOPOCTBIO TEIJIOBOTO JIBHYKEHUS 1

YACTHIL



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Buytpennsist sneprust. Crioco0obt

Bbu6nuoreka [JOK

TCIJIOTA CTOpaHusa

? W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun buGnnorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TEIIOBEIX CBOMCTB Bbu6nuoreka [JOK
BEIIECTB U MaTEPUAJIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TenmoTel. Y nenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILUIOBOTO OallaHca.

13 TennooOMeH U TEMIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccnenoBaHue IBIEHUS Bbu6nmuoreka [JOK
TEIJI000MEHa MPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOTHOW U ropsiyeil BOAbI"

PacyeT xonuuecTBa TEMIOTHI,

15 HEO0OXOIMMOTO /TSI HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJIAXKICHUHN
JlaboparopHas paboTa

16 "OHpI:DI[eJII::HI/Ie I})/z[enLHoﬁ bubmorexa [JOK

" https://m.edsoo.ru/ff0a6bb0
TETIJIOEMKOCTH BEIIECTBA
17 DHeprus TomMBa. Y ieiabHas bubanorexa HOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[LnaBnenue u oTBEpIEBaHUE

18 KpHUCTAIIMUECKUX TeJl. Y IeabHas bubmorexa LIOK
p - A https://m.edsoo.ru/ff0a71d2
TEINIOTA IUIABJIEHUS
JlaGoparopHasg pabora
19 "On I:DI[GJII::HI/IG pz[enLHoﬁ TEILIOTHI buGnnorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
[LIABJIEHUS JIbA
20 [TapooOpa3oBanre U KOHIEHCAITHS. bubanorexa HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHICHCAIIHH.
21 3aBHCHUMOCTE TEMIIEPATYPEI bubmmorexa [IOK
patTyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(epHOTO
ABJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
” pabora "Onpenenenne bubanorexa HOK
OTHOCHUTEIBHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
” Pemenue 3amau Ha onpenencHue
BJIQYKHOCTH BO3/yXa
[TpuHIMIBEL PaOOTHI TETLTOBBIX
24 neurareneif. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenoBoro ABUrares.
25 TennoBpie ABUraTEeIN U 3alIATa bubmmorexa [IOK
A o - https://m.edsoo.ru/ff0a7c7c
OKPY>KaIoIIeH cpeibl
26 3aK0H COXpaHEHUs U TIPEBPAIICHUS

OHCPIuM B TCIJIOBBIX ITpOIECCaX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe ""TeIIoBEIE SIBICHUS.

Bbu6nmuoreka [JOK

27 N3MeHeHue arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a832
BenlecTna"
KonTtponsHas pabora o Teme
28 "TennoBblie siBieHUs. MI3MeHeHne bubmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUH BEIlleCcTBa
79 DnekTpuzanus tei. JABa pona
ANEKTPUUYECKUX 3aPSIOB
Ypok-uccienoBanue
30 "OnexTpuszanus Tel UHAYKIHUEH 1
MIpU COMPUKOCHOBEHUH"
31 BzaumopeiicTBre 3apsyKeHHBIX TEIl. Bbu6nuoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE MOJIE.
0 HanpskeHHOCTB 2JIEKTPUUECKOTO bubmmoreka [IOK
nons. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubanorexka HOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE Bbu6nuoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymectBoBanus. MlcTouHuKM bubnmorexa LHOK

QJICKTPHUYICCKOI'0 TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

Bbu6nmuoreka [JOK

37 eMCTBHUS DIIEKTPHUECKOT0 TOKa
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelicrBue

38 3JIEKTPUYECKOTO MOJId Ha 1
MPOBOJHUKY U JUAIEKTPUKHU"

39 DIIEKTPUUYECKUI TOK B METaILJIaX, bubmmoreka [JOK
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUyecKas 1enb U eé
COCTaBHBIE YaCTH
Cwita Toka. JlabopaTopHas pabora

41 "N3mepeHne U peryaInpoBaHUe CHIEI 0.5 bubmorexa LIOK

| P PeryJup ) https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUECKOE HAIPSIKEHUE.

4 Boastmerp. JIaboparopnast pabota 0.5 bubmmoreka [JOK
"3mepeHue U peryIupoBaHue ) https://m.edsoo.ru/ff0a9%e14
HanpsHKeHus"

ConpoTusieHue NPOBOJHUKA.
43 VY nenpHOE COMPOTUBIICHUE buGnnorexa LIOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaboparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIIEHUSI IPOBOJHUKA OT €r0 1 buGnnorexa LIOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IIATU TTOTIEPEYHOTO
ceyeHus U Marepuaia"
3aBUCUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma i

ydacTka 1enu

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas paboTa
"NccneqoBaHue 3aBUCUMOCTH CHIIBI

Bbu6nuoreka [JOK

46 TOKa, M, ero 4epe3 pe3nucTop, OT
Ay pe3 p p https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHHUSI PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apaJlIEIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIpaBUJIa CIIOKEHUS HAIIPSHKCHUN bubnuoreka [IOK
IIPH MOCIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBuUJjIa JJIs CUJIbI TOKA MIPU bubnumoreka [JOK
MapaJUIeIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3aga4 Ha IpUMEHEHUE
50 3akoHa OMa JJ1s1 pa3IundYHOro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS ITPOBOTHUKOB
PabGora 1 momHOCTE
Bbu6nuoreka [JOK
51 3JIEKTPUYECKOT0 TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
Jlaboparopnas padbora
52 "On Ez[enzﬂne pa60TBI Y1 MOIIIHOCTH buGnnorexa LIOK
p p " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DIEKTPUYECKHE 1IETTH U
53 HNOTPEOUTENH FITEKTPUIECKOM bubmmoreka [IOK

sHepruu B ObITYy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660
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ITocTostnabBIC MAarHuThbl, UX

54 .
B3aUMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubanorexka HOK
MoJIeH TMTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE T0J1e
bu6mmoreka [IOK
56 3eMJIH U €ro 3HaUeHHueE JUIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emJie
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
Bbu6nuoreka [JOK
57 3apsKEHHbBIE Tela U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3auMoIecTBUS. [ToCTOSTHHBINM
AIEKTPUYECKHI TOK"
KoHTtponbHas pabota mo Teme
"DNeKTpruUECcKue 3apsabl.
3apsKEHHbIE Tela U UX
. . bu6mmoreka [IOK
58 B3auMoencTBU. I10CTOSHHDBIHN
. " https://m.edsoo.ru/ff0abea8
AJIEKTPUIECKUN TOK" /
Bcepocculickas npoBepoyHas
pabora
Peseprubriit ypok. Pabora ¢
TekcTamu 1o Teme "[locTosHHBIN
59 ek ekt Tox" / bubmuorexa [JOK
JIEKTPUYECKHH T
p . https://m.edsoo.ru/ff0acdc6d
Bcepocculickas npoBepoyHas
pabora
OnbIT OpcTeaa. MarautHoe nose
bu6mmoreka [IOK
60 AJIEKTPUYECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 [IpuMeHeHne 31EeKTPOMarHuToOB B 0.5 bubmmoreka [JOK

texHuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yyeHue nencTBUSI MAarHUTHOTO

OJIs1 HAa MPOBOJHUK C TOKOM"

62

3.H€KTpOI[BI/IFaTe.HB ITIOCTOSHHOTI'O
ToKa. Mcrmonbp3oBaHue

BHGKTpOHBHFaTeHeﬁ B TCXHHUYCCKHX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboThI AyeKTpoaBUTATENS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHIYKIIUU.
[TpaBuio Jlenna

64

Onekrporerepatop. CriocoOb
MIOJIYYEHUS IEKTPUIECKOU
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEpPIruu

65

[ToaroroBka K KOHTPOJILHOU padboTe

10 TeMe "DJIEeKTpUIECKHE U
MAarHuTHBIE sBJIeHUS"

66

KoHTtponbHas pabota mo Teme
"DNIeKTpUUECKUE U MarHUTHbBIE
siBJIeHus "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

Peseprubriit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBrie
sBjeHus"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHblit ypok. Pabora c
TEKCTaMH I10 TeMe "MarauTHrIe
saBjeHus"
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OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

14.5




9 KJIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
o
‘:;n Tewa ypoxa Bcero Konrpoabueie  ITpaxtuiecikue i[:;:eﬂlflﬂ :gl?al;zz:fenbﬂme
padoTsI padoThI pecypen

1 Mexannueckoe OBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bu6nuorexa [IOK
JBHXCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psSIMOTIMHEITHOE

4 nBwxeHue. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota

7 "OnpeneneHye yCKOpeHus Tella Ipu | 1 bu6nuorexa LIOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

g CBoOonauoe mmagenne teia. OIbIT 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO 1 bubmmoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76
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oOpamienus. JIuneitHas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENIEHOE YCKOPEHUE
1 I1epBeriit 3akoH HeroToHa. Bexktop bubmmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOelicTBYIOIIAsA cra https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE bubmunoreka LIOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6ec
15 Cra ynpyroctH. 3akon ['yka Etl‘/tlfs?/ljz:ee:l(sifzimaecﬂ
16 Pemenue 3agau no reme «Cumna
YIOPYTOCTH
JlaGopaTopHas T
17 «Onplt)ai[e(J)IiHiIeif:TI?OCTH bubmmorexa [OK
https://m.edsoo.ru/ff0ace28
IPYKUHBDY
bubnuotexa [JOK
18 Cina Tperns https://m.edsocE.Iru/fanﬂ38
19 Pemenne 3agau mo teme «Cuna bubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "Oane)z[enIe)HHe ioa@@nunema bubmorexa [IOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBLKEHUS
Pemenue 3agau mo teme "3akoHBI BuGmmorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e
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Cua TSHKeCTH U 3aKOH BCCMHPHOT'O

bubmunoreka LIOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
MageHust
VYpok-koHdpeperuus "/[Bmxenue Ten
23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conneunas cucrema). I'aakTuku"
Pemenne 3agay mo reme "Cuia
24 Kec 3aKOH BCE oro bubmorexa HOK
TSDKECTH U H BCEMUPHOT
" p https://m.edsoo.ru/ff0af5f8
TATOTEHUS
’5 [lepBas kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecomMocTh 1 neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBecue MaTepuaJbHOW TOYKHU.
AOCoIOTHO TBEPIOE TEIIO.
. bubmoreka [IOK
26 PaBHOBecue TBEpI0TO TENA €
.. . https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIICHUS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecue MmaTepuaJbHOW TOYKHU.
AOcooTHO TBEPIOE TEIO.
27 PaBHOBecue TBEpI0TO TENA €
3aKpEIIEHHOW OChIO BPAILICHMUSI.
MowmenT cunsl. LlenTp TsxecTu
73 Pemienne 3aga4 mo reme "MoMeEHT bubmunoreka LIOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe
" bubnuoteka [JOK
29 o TeMe "MexaHn4ecKoe IBUKCHHUE.

B3aumonetictBue Ten"

https://m.edsoo.ru/ff0b0408
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KonTtponsHas pabora o Teme

30 "MexaHn4YecKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BsaunmonelictBue Ten"
HNmnynsc Tena. UMIyabsc CUIbL.

31 3aK0OH COXpaHEHUsl UMITYJIbCa. bubmmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
Pemenue 3aga4 no teme "3akoH bubnuoreka [JOK

32
COXpaHEHHMsI uMITyJbca' https://m.edsoo.ru/ff0b096¢

1 Ypoxk-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B PUPOJIE U TEXHUKE"

bubmunoreka LIOK

34 Mexannueckasi paboTa U MOITHOCTh hitps://m.cdsoo.ru/f0b0as4

35 Pabota cumbl TSKECTH, CHITBI bubmuoreka [IOK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa

36 «Omnpenenenue padbOTHI CUIIBI TPEHHS
IPU PAaBHOMEPHOM JIBHKCHUH TeJa
10 TOPU3OHTAIIBHOM MTOBEPXHOCTH

37 CBs3b 3HEPTUH U PaOOTHI.

IToreHunanbHas sHEprus

18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE

40 JlaGopatopHas pabora «3yueHue bu6nuorexa LIOK

3aKOHAa COXpPaHCHUS SHCPIrUum»

https://m.edsoo.ru/ff0b12fe
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41

KonebarenbHo€E IBUXKEHUE U €TI0
XapaKTePUCTUKU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BrinyxieHHbIe KONIeOaHus.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0b2010

43

MaremaTuueckuii U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MAcChI TPy3a»

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

45

IIpeBpamienue 3nepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlaGopaTtopHnas pabota
«Onpe):[eneHI/Ie YaCTOThI U TICpUOaa
KoJIe0aHU MPY>KUHHOTO MAsITHHKA

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHMI
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbl. CBOMCTBA
MexaHW4YeCKUX BOJH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

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

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3BYKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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51

Ypok-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.
Mexannueckue Koyie0aHus U BOJTHBI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonTtponsHas pabora no Teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KoieOaHusi U BOJHBI"

56

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-konpepenuus "[lkana
BHGKTpOMaFHI/ITHBIX BOJIH.
I/ICHOHB3OBaHI/Ie BHGKTpOMaI‘HI/ITHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArHUTHBIX BOJIH C
MIOMOIIbI0 MOOMIBHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1au Ha onpe/ieicHue
YaCTOThI U JJIWUHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
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DNeKTpOMarHuTHasi Ipupoja CBeTa.

61 CxopocTth cBeTa. BoinHoBbIE bubmorexa [IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XKE€HUs CBETA. 3epKajia.
63 Pemienue 3a1au Ha mpuMeHEHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3aKoH bubmmoreka [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpaxeHue
65 cBerta. Mcnonp30BaHuE MOTHOTO bubmuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YIJia
66 MPEJIOMIIEHUS CBETOBOTO Jy4a OT
yIJla MaIcHus Ha TpaHuIle "BO3ayX-
crekyio""
Ypok-koHpepeHuus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBs3b"
bubmunoreka LIOK
68 JIun3el. OnTHyeckas cuiia JIMH3bI hitps://m.cdsoo.ru/flOb3F2c
69 [TocTpoenue n3o0pakeHU B TMH3AX bubmorexa [IOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
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JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmunoreka LIOK

70 pacCTOSIHUA U ONITHYECKOM CHJIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI"

71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

7 I'na3 xak onTudeckas cucrema. bubnuoteka [JOK
3peHue https://m.edsoo.ru/ff0b4684

7 VYpoxk-koupepennus "JlepexTo
3penusi. Kak coxpanuth 3peHue"

Paznoxxenne 6emoro cBeTa B CIEKTP.

74 OnpiTel HetoToHA. CriokeHne bubmuoreka [IOK
CIIEKTpabHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnBITHI 110
Pa3JI0KEeHUI0 OEJIOr0 CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHNUHU Yepe3 1BETOBbIE
bunpTpH"
VYpok-npaktukym "BoaHoBble

76 CBOICTBa cBeTa: qUCHEpPCUs,
uHTepdepeHIys u audpaxus”

OmneiTel Pe3epdopna u mranerapHas bu6nuoreka [JOK

77
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8

73 [Tocrynatel bopa. Monens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue v norjioneHue cBera

bubmunoreka LIOK
79 .K . JInneii
ATOMOM. RBAHTBL. JTHHCHHATLIC https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTE U €€ BUIIBI bubmmorexa [OK
A A https://m.edsoo.ru/ff0c1672
CTpoeHue aTOMHOTO siApa. bu6nuoreka [IOK
82
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpeBpaleHUs. bubmmoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clal4
%4 Pemienne 3aga4 mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
Ypoxk-xkoadpepeHIms
86 "Ppa I/IOEIK”SIBI:{H: H3IIy4YCHUS B bubmmorexa [IOK
a yi | https://m.edsoo.ru/ff0c2126
MPUPOAE, MEAULIUHE, TEXHUKE
SlnepHble peakuy. 3aKOHBI
87 ccilx paHeHII;I 3au51 OBOTO U bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
28 DHeprusi CBSI3U aTOMHBIX SIIEP. bu6nuoreka [IOK
CBs13b Macchl ¥ SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTe3a u neneHus auep. bubmmoreka [JOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepenmus "Anepras

JHeprerTuka. Jlencreus
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PAAUOAaKTUBHBIX HSHYLIGHI/Iﬁ Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIeKTPOMarHUTHOE TOJIE.

but6mmoreka [IOK

92
DNIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBric saBicHus"
KoHnTtponbHast pabota mo Teme
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OFPA3OBAHMUS

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YUCHHBIC TIOHATHA

1.2

pas3iinyaTth ABJICHHA 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3UUYECKUX SIBJICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Kcie GU3NYECKUE SABJICHHS B IPUPOJE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UICCKUX SIBJICHUIN

1.4

OINUCHIBATh M3YYEHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SBICHMS,
UCTONB3ysd (PU3MUYECKUE BEIUYMHBI, MPHU OMHCAHUU MPABUIBHO
TPAKTOBaTh (U3NYECKUH CMBICT HCHONb3YEeMBIX BEIHYHMH, HX
0o0O3HaYeHHsT M eNUHHUIBI (U3NYECKHX BEIMYUH, HAXOJUTh
(GopMynbl, CBS3BIBAIOLIME JaHHYI0 (U3UYECKYIO BEIMYHMHY C
IPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKHU U3yUYEHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BETMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3UYECKHE SBICHUS U MPOLECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa H 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIpaXKCHHE

1.6

OOBSICHATh (PU3MUECKUE ABJICHMS, IIPOLIECCHl U CBOWCTBA TEJl, B TOM
4uclie U B KOHTEKCTE€ CHUTyaluil IPaKkTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4eckux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3UYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTH




1.7

pemarb pacy€THble 3a7a4i B | — 2 1eMCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE
aHallM3a yCIIOBUS  3aJlayd  3alKChiBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (POPMYIBI U TPOBOIUTH
pacuéTel, HAXOAWTHb CIPABOYHbIE JaHHbIE, HEOOXOJUMBIE IUIs
peuicHu-d 3aaa4, OLCHHUBATH PCATUCTUIHOCTD HOHY‘IGHHOﬁ

(hbU3UIECKON BETMYUHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TTOMOIIH
(bI/I3I/I‘IeCKI/IX METOOAOB, B OIHCAHUM HCCICAOBAHHUA BbIICIATH
MpOBEpsieMOE  MpEeAnoyiokeHue  (TWmoresy),  pa3iaudarb  H
MHTEPIPETUPOBATh MOJTYyYEHHBI pe3yabTaT, HaXOJUTh OLIMOKU B

XOJ¢€ OIlbITa, A€JIAaTh BEIBOJBLI I10 €T'0 pE3YyJIbTaTaM

1.9

NPOBOANTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUH WIN
¢usnyeckux  CBOMCTB  Tem:  (opMynupoBaTh  MpOBEpSEMBbIC
NPEANONIOKEHUS,, COOMpaTh YCTaHOBKY W3  IPEIIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIITOJHATE MPAMBIC U3MCPCHUSA C UCIIOJB30BAHUCM aHAJIOTOBBIX U
nudpoBeIX TPUOOPOB, 3aNUCHIBATH MMOKAa3aHUs MPUOOPOB C YIETOM

3aJJaHHOI a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJUTh  HMCCJICIOBAHUE 3aBUCHMOCTH OJHOW  (hHU3HUYECKOM
BEJIMYMHBI OT JIPYroil C HCIOJIb30BAHHMEM NPSMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHMPOBAHMH Y4EOHOTO HCCIEAOBaHMSA, COOMPATh
YCTaHOBKY M BBINOJHATH M3MEPEHUS, CIEAys MPeI0KEHHOMY
wiaHy, (uUKcHpoBaTh pPE3yAbTaThl MOJTYYEHHOH 3aBHCHMOCTH
($U3NYEeCKUX BEMYMH B BUJE MPEIIOKEHHBIX TAaOIHUIl U TpauKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBaHNA

1.12

MPOBOANTHh KOCBEHHBbIE M3MEPEeHUs (U3NYECKUX BEIMYUH, CIENys
NPENJIOKEHHOW HMHCTPYKLUMHU: TPU  BBIIOJHEHUM HU3MEPEHUN
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAUYCHUE

HCKOMOM BEIINYHUHEI

1.13

coOmogaTh MpaBWiia TEXHUKHM O€30MacHOCTH IMpu paboTe ¢

abopaTOPHBIM 000PYIOBaHUEM

1.14

yKa3blBaTh TMPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPUHLMIBI JEHCTBUS H3Y4YEHHBIX

npuOOpPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONHCAHUSA,




UCIONIb3YSl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SABIECHUN U

HeoOxouMBbIe (PU3MYECKHUE 3aKOHBI 1 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TpUMEpHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPax)
MPAaKTHYECKOTO  WCIOJIB30BaHUS  (PU3MYECKUX  3HAHWUH B
MOBCEHEBHON KM3HM Uil oOecriedeHus: O€30MacHOCTH  IpH
oOpamieHUM ¢ TmpubopaMu ¥ TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY>KaIOUIEH cpene

1.16

OCYILLIECTBIIATh OTOOP UCTOYHUKOB MHpopManuu B cetd MHTEepHeT B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MyTEM CPABHEHMS Pa3JIUYHBIX MCTOYHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpasi SIBJISAETCS MPOTUBOPEUYMBOM MM

MOXET OBITh HEOCTOBEPHOM

1.17

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHONONYJISIPHYIO ~ JIUTEpaTypy (PU3MYECKOTO  COJAEpKaHUs,
CIPaBOYHBIE MaTepHallbl, pecypcbl cetd VIHTepHET, BlaneTh
npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHus

WH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WUCTOYHUKOB HHPoOpManuu ¢GU3NIECKOTO
coZiepKaHusl, B TOM YHUCIIe MyOIMYHO JeNlaTh KPaTKHe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4EOHBIX MCCIEJOBAHUM, MPU ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIM amnmapar Kypca

(bU3UKH, COPOBOKIATH BHICTYILJICHUE MPE3eHTaIuei

1.19

MpPU  BBINIOJIHEHUH  y4€OHBIX  TPOEKTOB M HCCIEAOBAHHM
pacmpenenartb OO0S3aHHOCTHM B TpYyINIEe B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMHd, CJISANTHh 3a BBIIOJHECHHEM INIaHA
IENCTBUI, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAaL B
JIeITEILHOCTh TPYIIIIbI, BBICTPANBATh KOMMYHUKATHBHOE

B3aUMOJICHCTBUE, YUYUTBHIBASI MHCHHUE OKPYKAKOLIUX

8 KUIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCITIOJIb30BaTh IMOHATHUA

1.2

pas3inyaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HU3YYEHHBIX (U3NUYECKUX SBICHUN B
OKpY’KalollleM MHpE, B TOM uuncie Gu3nYecKue sIBICHUS B MIPUPOJIE,
IIPU 3TOM TMEPEBOAUTH NMPAKTUYECKYIO 337a4y B yUEOHYIO, BBIIEIATh

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) GUZUUECKUX SBICHUI

1.4

OINMCHIBATh M3YYECHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCHONB3YSl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU TPABUIBHO
TPaKTOBaTh  (DU3UYECKHH  CMBICI  HCIOJB3YEMbIX  BEJMYHMH,
0003HAaUYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIUYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH IpapUKi U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U MPOLECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa H 3alUCBhIBaTh €ro MaTeMaTHYeCKoe

BBIpaXKCHHE

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallUld IpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3
1 — 2 normyeckux 1IAroB ¢ MOMOLIBI0 1 — 2 M3yyeHHBIX CBOMCTBA

bu3nyecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarb pacy€THbIe 3a7a4 B 2 — 3 IEUCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIUE (DU3WUECKHE BEIWYMHBL: HA OCHOBE
aHaJlM3a YCJIOBHSI 3aJ]auM 3aMUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HCAOCTATOK MJAaHHBIX IUIA PCHICHUA 3aJadvu, BI:I6I/IpaTI> 3aKOHbI U
dbopMyIbl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTH PacuéThl U
CpaBHUBATh IOJYYCHHOE 3HAue€HUE (U3NYECKOM BEIMYUHBI C

N3BCCTHBIMH JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIU

(bI/ISI/ILIeCKI/IX MCTOHOB, HCIIOJB3yA OINHUCAaHUC HCCICOOBAHMA,




BBLIACIIATE IIPOBEPACMOC MPEAIIOTIOKCHNEC, OUCHUBATh IIPAaBUJIIBHOCTD

nopsaaKa mpoBCACHUA UCCIICAOBAHUS, NCTIATh BHIBO/IbI

1.9

MNpOBOAWUTL OIBITHEI II0 Ha6JHOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WIJIH
(bU3MYECKUX  CBOMCTB  Teln:  (OpMyIHpoBaTh  MPOBEPSIEMBIC
MPENIONIOKEHHS, COOUPAaTh yCTAaHOBKY W3  TMPEUIOKEHHOTO

000py0BaHUs, OMUCKHIBATH XO/1 OMbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATH MPSIMBIE M3MEPEHUsI C HCIIOJIb30BAHMEM aHaJIOTOBBIX
npubOpOB M JAaTYUKOB (PU3UYECKUX BEIMYMH, CpPaBHUBAThH
pe3yiabTaThl M3MEpPeHUH C yd4€ToM 3aJaHHOM  aOCOIOTHOMN

MOrPEMIHOCTH

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOM  (PH3MUECKOM
BEJIMYMHBI OT JAPYTOM C HCHOJB30BAHHUEM IMPSAMBIX H3MEPEHUMN:
IUTAHUPOBATh HCCIIENOBaHME, COOMPATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEHus, cileaysd MPEeAJIOKEHHOMY IIaHy, (UKCHPOBATh
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJE TaONHUIl U TpadUKOB,

ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCICAOBaHNA

1.12

MPOBOANTh  KOCBEHHBIE HW3MEpPEHHUS  (PU3NYECKUX  BEIHYHUH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAysd MPEII0KEHHOM HWHCTPYKUUU, U BBIYUCIATH

3HAYCHUEC BCIINYUHBI

1.13

coOmrolaTh TIpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00paTOpPHBIM 000pyIOBaHHEM

1.14

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SABICHUA U HEOOXOJUMBbIe

(u3UIecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIILHBIC
npuOOpPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNEKTPUYECKUX LENeH ¢ IOCIENOBATEIbHBIM M IapajuIeIbHBIM
COCMHEHUEM DJIEMEHTOB, pa3inyas YCIOBHBIE OOO3HAYCHMS

OJICMEHTOB JJICKTPUUYCCKUX I.[CHCI\/'I

1.16

MPUBOAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAIMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss Oe30MacHOCTH TP

oOpamieHuu ¢ TpubopaMHd U TEXHUYECKUMHU yCTPOWCTBaMH,




COXpAaHEHUS 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.17

OCYIIECTBISITh MOUCK HH(pOpManuu (U3UUECKOTO CONEPIKAHUS B
cetu IHTEpHET, HA OCHOBE MMEIOIINXCSI 3HAHUH U ITyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJACIATH HH(POPMAIINIO, KOTOpas

SIBJIIETCS. IPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIL

1.18

UCIIOJIb30BaTh TMPU BBINOJHEHUH Y4YEOHBIX 3aJaHUi Hay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COJep:KaHus, CIIPaBOYHbIC
MaTepuaibl, pecypchl ceTd MHTepHeT; BhaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(POpMAIK U3 OTHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U  KpaTKUE YCTHBIE
cooOmieHusi, 0000mas HHGOPMALIUIO U3 HECKOJBKUX HCTOYHUKOB
(buU3MYECKOTO COoAepKaHUs, B TOM 4YHCIE MYOJIUYHO MPEACTABIAThH
pe3yabTaThl IPOESKTHOM MU UCCIIE0BATEIBCKOM IEATEIbHOCTH, IPU
3TOM TpPaMOTHO HCIOJb30BaTh W3YYEHHBIM TMOHSATUHHBINA ammapar

Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUEH

1.20

MIPU BBIMOJIHEHUH YY€OHBIX ITPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB pacIpeAesiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA UM  KOPPEKTHUPOBATh  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BbICTpanUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJCWUCTBUE, MPOSBISAL  T'OTOBHOCTh

paspemiaTh KOH()IUKTHI

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iiniaTth ABJICHUA IO OIMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YYEHHBIX (PU3UUECKUX SBICHUM B

OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NUYECKUe SIBICHHS B IPUPOE,




IIPU 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CYIIECTBEHHBIC CBOMCTBA (IpU3HAKU) GUZUUECKUX SBICHUN

1.4

OINMCHIBATh M3YYECHHBIE CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONB3YSl (pU3MUecCKHe BENIUYUHBL, MPU ONHMCAHUU MPABUIBHO
TPaKTOBaTh  (DU3MYECKHH  CMBICT  HCIONB3YEMbIX  BEJMYHMH,
0o003HAUYeHHUs] U EOUHUIBI (U3NYECKUX BEIMYMUH, HAXOIUTh
(bopMynbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH IpapUKu U3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLIECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa ¥ 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIpaXCHHE

1.6

OO0BACHATH (hH3HUECKUE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2 — 3 JOrMYecKUX LIAaroB C MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3nyecKux sBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3ahauu (OmMparouivecss Ha CUCTeMy U3 2 — 3
yYpaBHEHUIl), WCHONB3YyS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIIHE
¢usnyeckue BETUYMHBI: HA OCHOBE AaHalW3a YCIOBHUS 3a/laud
3amHChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIINE WIIN
M30BITOYHBIC TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYITbI, HEOOXOJMBbIE
IUISL peIIeHNs], TPOBOJUTH PAcU€Thl W OIECHMUBATh PEANTNCTHYHOCTH

MOJIYYCHHOT'O 3HAUCHUSA q)HBH‘-IGCKOﬁ BCJIMYHHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh HPH TMOMOIIU
(GU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIICIOBAHMS], BBIIEIIAT
IIPOBEPSIEMOE NIPEATIONIOKEHHUE, OLICHUBATH IIPAaBUIBHOCTh IOPSIKA
MIPOBEIECHNU MCCIECI0BaHMs, JEJIaTh BBLIBOABL, HHTEPIPETUPOBATH

pe3yAbTaThl HAOIOICHHIA U OTIBITOB

1.9

MPOBOJUTH OMBITHl 1O HAOMIONEHHIO (DPU3MUYECKUX SBICHUN WM
(bu3MYECKUX CBOICTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMHUCHIBATH X0 ONBITA U €T0

pe3ynbTaThl, (HOPMYJIUPOBATH BHIBOIBI




1.10

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpPUI0 MPSIMBIX HW3MEPEHUH,
oIpeNieNisAs cpelHee 3HAueHUE M3MepseMol BETHYMHBI ((OKyCHOE
paccTositHue coOuparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoda

U3MepeHus (M3MEPHUTEIHHOTO PHOopa)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYHH C
HCIIOJIB30BAHNEM IIPSIMBIX U3MEPEHUM: INIAHUPOBATh UCCIICOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJyYEHHOM 3aBHCHMOCTH (PM3UYECKUX BEIMYUH B BUIE TaOIMIU

l“pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3yJibTaTaM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE M3MEpEHHs]  (U3NYECKUX  BEIMYHH:
IUIAHUPOBaTb ~ U3MEpPEHHus,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMsI, CIEAysl IpPeaIoKEHHOU
MHCTPYKLWHY, BBIYUCIIATH 3HAYCHUE BEIWYMHBI M aHAIU3UPOBATH
IIOJIyYEHHBIE pe3yibTaThl € Y4ETOM 33aJaHHOW IHOrPEUIHOCTH

U3MEpPEHUI

1.13

coOmrolaTh TpaBWiIa TEXHUKHA Oe30macHOCTH Tpu  pabore ¢

1a00opaTOpPHBIM 000pyIOBaHHEM

1.14

pasnuyaTh OCHOBHBIC MPU3HAKU U3YUCHHBIX (PU3MUYECKHX MOJEINEH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCUHBIH
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHagd MOACJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHUHIUIBI JCHCTBUS M3YYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OINMCAHHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SABICHUA M HEOOXOJUMBbIe

(bu3UIecKre 3aKOHOMEPHOCTH

1.16

WCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYECHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIbHBIX  HPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAKTUYECKUX
3a7a4, ONITUYECKHUE CXEMBI JIJIsl TOCTPOCHUS U300paskeHUH B IIIOCKOM

3epKaie ¥ cOOMparoIeit TuH3e

1.17

MPUBOAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAINMIO O TIPUMEpPAX)
NPAKTUYECKOTO  HCIOJIb30BaHUS  (U3MUECKUX  3HAHUH B
MMOBCETHEBHOMW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TP

oOpamieHuu ¢ TpubopaMud W TEXHUYECKUMHU yCTPOWCTBaMH,




COXpAaHEHUS 3[0pOBbS M COOJIOJEHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.18

OCYIIECTBISITh MOUCK HH(pOpManuu (U3UUECKOTO CONEPIKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYITHPYsI TOMCKOBBIN 3a1pocC,
HAaXOMUTh IYyTH ONpEACNECHUs JIOCTOBEPHOCTH  TMOTYyYCHHON
nHpOpPMAIIMY Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JTOTIOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh TMPHU BBHINOTHEHUHM Y4YeOHBIX 3aJaHWil HAyYHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOro CONEpKaHUs, CIPaBOYHbIC
Marepuaybl, pecypcbl cetu HMHTepHeT; BiaAeTh NpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(POpMALIUK U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBe HWH(GOpPMallMU M3 HECKOJBKUX HCTOYHUKOB (HHU3HUECKOTO
COJIEpKaHusl, MyOJIUIHO TPEJICTABISITh PE3YAbTAThl TPOSKTHON TN
HCCIEAOBATENIbCKON  NEATENIbHOCTH, HPU  3TOM  I'PaMOTHO
WCMOJIb30BAaTh HM3YUYECHHBIM NOHATUMHBIM anmaparT HW3y4aeMoro
pasnena (U3MKU U COMPOBOXKIATh BHICTYIUICHHE MpE3eHTaluel ¢

yu€TOM 0cOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH YU€OHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB paCIpeAesiaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEWCTBUA W  KOPPEKTHUPOBATh €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBL, BbICTpauBaTh
KOMMYHUKAaTUBHOE  B3aUMOJECWUCTBUE, MPOSBISAL  T'OTOBHOCTh

paspemiaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pasnena

Kon
3JIeMEeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOILETO MHUPA

1.1

®uszuka — Hayka O mOpupone. SIBIeHUS HOPUPOIBI.
dusnueckue SBICHUS: MECXAHHUYCCKHUEC, TCIIJIIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

@dusnueckue BenUUMHBL. M3MepeHue Qu3MUECKUX
BenmuuuH. @Dwusnueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL

1.3

EcrecTBeHHOHAY4HBI METOJ] MO3HAHMS: HAOIIOACHUE,
ITOCTAHOBKA Hay4YHOT'O BOIPOCA, BBIABUKCHHUE TMIIOTES,
HKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHUE

Ha0JIIOJaeMOTO SBJICHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOJIETIEH

1.5

[TpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEJ.

N3Mepenne TeMneparypbl MpyU MOMOIIH KUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHIMA O CTPOEHNU BEIIIECTBA

2.1

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mephl.
OnbIThl, JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHHUE

BEIECTBA

2.2

JBmwxenue wyactui BemecTtBa. CBsA3b  CKOPOCTH
JBH)KEHUS 4YacTHI[ C TEMIIeparypoil. bpoyHOBCKoe

nBkenue, nuddysus

23

B3anmoaeiicTBre 4acTHI BEIIECTBA: MPUTSKEHUE U

OTTAJIKUBAaHUC




AFpeFaTHI)Ie COCTOSAHUA BCHICCTBA: CTPOCHUEC Ia30B,

KUAKOCTEH U TBEPABIX (KPUCTANIMYECKUX) TEII.

2.4 B3anmocBA3b MeXAy CBOMCTBAMHU BEIIECTB B PAa3HbBIX
arperaTHhIX COCTOSHUSIX U MX aTOMHO-MOJICKYJISPHBIM
CTpOCHHEM

2.5 Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTrueckue pabOTHI:
Ouenka pauameTpa aroMa METOJOM  pPsiAoB  (C
WCIIOb30BaHueM (oTorpaduii).

2.6 OnbITl MO HAOMIONEHHIO TEIUIOBOTO PACHIMPEHHS

rasos.
OmbITBl 1O OOHApyXXEHHIO  JEHCTBHS  CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBUKEHUE U B3AMMOJIEMCTBUE TEJI

11 Mexanunueckoe IBUKEHHE. PaBHOMEpHOE u
' HEPaBHOMEPHOE IBUKECHUE
32 Cxopoctb. CpenHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JNBH>KEHUHU. Pacu€r myTH U BpEMEHU JIBUKECHUS
SIBnenue nHepuuMu. 3aKOH MHEpLUUU. B3aumoneiicTBue
33 TeJ KaK MPUYUHA U3MEHEHUs CKOPOCTU JIBUKEHHUS TEIL.
Macca kak Mepa UHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BhEMA BellecTBa
3.5 Cua Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue CHIibl C
' MOMOIIIbIO JUHAMOMETpPA
37 SIBneHue TAroTeHUs U cuia TshkecTH. Cuila TSKeCTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
13 Cuna tpenusi. TpeHHE CKONBXEHHUS U TPEHHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
19 CroxxeHne CuJj, HalpaBJICHHBIX IO OJHOW MPSAMOM.
' PaBHOelicTBYIOIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:




OmpeneneHne CKOPOCTH PABHOMEPHOTO  JIBHKCHHS
(mapwka B KHAKOCTH, MOJAEITH OSIEKTPHUUECKOTO
apromoOmiis W Tak pganee). OmpeneneHue cpemaHei
CKOPOCTH CKOJBbXEHHs Opycka WIM TIapuKa [0
HAaKJIOHHOM mIOCKOCTH. OmpeaeneHue IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTH pacTshKeHUs (nedopmariun) Npy>KUHbBI OT
MPUIOKEHHON cuibl. OMBITH, JAEMOHCTPUPYIOIIUE
3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT Beca Teja 1

XapakTepa COIPUKACarOIINXCsl IOBEPXHOCTEN

@u3n4ecKue SBICHUS B IPUPOJIE: IIPUMEPBI ABUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KUBOM M HEKMBOM MPUPOJIE,
NEVCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI U TA30B

4.1

HaBnenue TtBEpHoro tena. CriocoObl YMEHBIICHHS H

YBCIIMUCHUA NABJICHUS

4.2

ﬂaBHGHHG rasa. 3aBHCUMOCThH JaBJICHUA TIa3a OT

00BéMa, TeMIiepaTypbl

4.3

[Tepenava naBiaeHust TBEPABIMU TEIIAMH, KUIKOCTIMHU U

razamu. 3axod [lackansd. [THeBMaTHUecKre MaIIMHBI

44

3aBI/ICI/IMOCTB HOaBJICHUSA JKHUAKOCTHU OT FHyGI/IHbI.
I'mapocraTnyeckuit napajokc. CooOmaronuecs

cocynbl. [ uapaBInyeckue MEXaHU3Mbl

4.5

Atmocepa 3emnum U arMocepHOe J1aBJICHHUE.
[IpuunHBl  CymIeCTBOBaHHUS BO3AYIIHOM  00OJOYKH
3emun. OmneIT Toppuueinnu. 3aBUCUMOCTh
aTMOC(EpHOro IaBJIEHHS OT BBICOTHI HAJ YPOBHEM

Mopsi

4.6

Nsmepenne armochepHoro nasneHus. [Ipubopsr st

M3MEpEHUs: aTMOC(EPHOTO TABICHUS

4.7

JlelcTBHE JKUIKOCTH M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BelTamkuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3gyxormnaBanue

4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCHMOCTH BECa Tella B BOJE OT
00béMa TOrpYKEHHOH B IKUAKOCTH YacTH TeJa.
OrnpezenieHne BBITAIKUBAIOMIEH CUIIBI, JAEUCTBYIOIIECH
Ha TeNo, MNOrpyXEéHHOoe B JKUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEIO0 B XKHUAKOCTH, OT Macchl Tena. ONBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAIKHUBAIOLICH
CHWJIBI, ICUCTBYIOIICH HA TEJO B KUIKOCTH, OT 00BbEMaA
MOrPYKEHHOM B )KUAKOCTh YaCTH T€JIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpyumpoBaHwe — apeomeTpa WM
KOHCTPYUPOBAHUE  JIOAKA U  ONpelereHue  e€

TPy30MOABEMHOCTH

4.10

dusnyeckue  ABIECHUA B NPUPOJE:  BIMSHHE
aTMOC(epHOrO  JaBJIEHUS Ha JKUBOM  OpraHusM,

TJIaBaHUE PBIO

4.11

TexHuyeckne yCTpOWCTBA: COOOIIAIONIUECS COCYIBI,
YCTPOMCTBO BOZOINPOBOAA, TUAPABIMYECKUN IIpecce,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanunueckas padota

5.2 Mexannueckass MOIITHOCTE

53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaKJIOHHas

' I0CcKOCTh. [IpaBuiio paBHOBeCUs prluara

54 [TpumeHeHne paBuiIa paBHOBECHS pblUara K OJIOKy
«3omoroe  mpaBuiio»  MexaHuku. KoaddummeHt

5.5 MIOJIE3HOTO  JEUCTBHA  MeXaHu3MOB.  IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE

5.6 [ToreHimanpHast SHEPTUM TeNA, MOJHITOTO Hall 3eMIIEH

5.7 Kunernueckas sneprus

53 [Tonnas mexaHudeckas sHeprus. 3aKOH U3MEHEHHUS U

COXPAaHCHUA MEXaHHUUYECKOI SHECPTrrUun




59

[TpakTrueckue pabOTHI:

Onpenenenue pabOThI CHIIBI TPEHUS IPH PpABHOMEPHOM
JIBUKEHUM Tella MO TOPU30HTAIBHON TOBEPXHOCTH.
HccnepoBanue  ycnoBui — paBHOBECHs — phlyara.
N3amepenne KIIJ] HakioHHOW mockoctu. M3yudeHne

3aKOHa COXPAaHCHUA MEXaHUYECKOMH OHCPIrUun

5.10

duznueckue SBICHUS B npupoac: pbiHaru B TCIC

YCJIO0BCKAa

5.11

TexHuUeckne YCTpOMCTBAa: pblUar, MOABMKHBIA U
HGHOI[BI/I)KHBII\/'I 6JIOKI/I, HAaKJIOHHAs IMJIOCKOCTh, ITPOCTHIC

MEXaHU3MBI B OBITY

8 KVIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs BewlecTBa. Macca U pa3Mepsl
MoOJIeKyJl.  OIBITBL, IMOATBEPXKAAOIIAE OCHOBHBIE

MOJIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH

6.2

Monenu TBEpAOro, SKUAKOTO U  Ta3000pa3HOro
cocTosiHMM BemiecTBa. Kpucrammueckue u amopQHbIe

TCIa

6.3

OOBsicHEHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPIBIX TEI
Ha OCHOBE TIOJIO)KEHHH MOJICKYJISIPHOKUHETUYECKOU

Teopuu

6.4

CMmaunBaHue 1 KalnuJIIAPHBIC ABJICHUA

6.5

TemoBoe pacimipCHuC U CKaTUC

6.6

Temneparypa. CBs3b TeMmIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O IBMXXCHUA YaCTHIL




BrytpeHnHss JHEPTHUSL. CriocoOsr U3MEHEHUs

6.7 BHYTPEHHEN SHEpPruu: TEIionepeaaya U COBEPUICHUE
paboTsl
63 Bunbr TEIJIoNepe1avuu: TEIIONPOBOJHOCTb,
. KOHBEKLIUS, U3Iy4YEHUE
KomuuectBo  TemnoTel. YaenbHas — TEMIOEMKOCTb
6.9
BEIIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHne W  OTBEpJEBAHHE  KPUCTATUITMUYECKUX
' BEILECTB. Y JieNbHAs TEIUIOTA IIJIaBICHUS
[MapoobOpa3zoBanue u KoHAeHcanusa. VcmapeHue.
612 Kunenne. VYpenpHas TemioTa mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 Brnaxnocts BO3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Tpuntuner  paGoTel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JBUratess. TeraoBble ABUTATENN U 3alIUTa
OKPYKaroIlEe Cpebl
6.16 3aKOH COXpaHEHUs M TPEBpPAILCHUS DHHEPruud B
' TEIJIOBBIX MPOIIeccax
[IpakTrueckue pabOTHI:
OneiTbl 1O OOHapyXKEHWIO  JEHCTBUS  CHI
MOJIEKYJIIPHOTO TPUTSKECHUSI.
OnbIThl MO BBIPAIMBAHUIO KPUCTAIJIOB TMOBAPEHHOU
COJIA WJIU caxapa.
6.17

OneITEl TIO HAONIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEU U TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3IyXa B OaJIOHE MINPUIIA.
OnbITEl, JEMOHCTPUPYIOUIUE 3aBHCHUMOCTH JIaBJICHUS

BO31yXa OT €ro 00BEMa 1 HarpCBaHH!A U OXJIAKIACHUA.




IIpoBepka rumnores3sl JUHEMHONW 3aBUCHUMOCTH JJIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEpaTypBhl.

HaGmronenne n3MeHeHus: BHYTpEHHEH YHEpruu Tela B
pe3ynbTare Teronepeaadn U padoThl BHEIIHUX CHJL.
Hccnenoanue SABIICHUS TerI000MeHa pu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
OnpezneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJIOM TpU TETUIOOOMEHE C HArPEThIM METALTUIECKUM
HUJTUHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliiecca UCTapeHus.

OrnpezenieHrie OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

OrnpezeneHne yAeIbHON TEIJIOTH TJIaBICHUS JIb/IA.

6.18

Ouznyeckue SBICHHUS B MPHUPOAC: IMOBEPXHOCTHOE
HATSAXKCHUC W KaAlIWJUISIPHBIC SABJICHHUA B IIPUPOJL,
KPHUCTaJLTBI B IPUpO/Ie, u3nydeHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHCA, CHCIa.

6.19

TexHuueckne yCTpOMCTBA: KANWJUISPBL, MPUMEPHI
UCIIOJIb30BAaHUs KPUCTAILIOB, XKUAKOCTHBIA TEPMOMETD,
JaTYUK TCEMIICPATYpPbl, TCPMOC, CHUCTCMa OTOIIJICHUSA
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

JBUTATENb BHYTPEHHETO CrOPaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3aumogeiictBue 3apspkeHHBIX Tell. 3akoH Kyrona

7.2 (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS 3apSHKEHHBIX Tell
OT BEJIMYMHBI 3apsIJI0B U PACCTOSIHUS MEKAY TEIaMU)
DIIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpudeckoro mnois. llpuHnun — cymepnosunuun

ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE)




Hocurenu »snexTpuueckux 3apsiioB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue aroma. [IpoBogHukH
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHMS IEKTPUUECKOTO 3apsiaa
76 ONEeKTpUYECKUH  TOK. YCIOBUS  CYLIECTBOBaHMS
' AIEKTPUUECKOT0 TOKa. ICTOUHUKHM MOCTOSIHHOTO TOKA
[HenictBus 3IEKTPUYECKOIO TOKa (TeruioBoe,
7.7 XUMHYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSAX U ra3ax
- Onektpuueckas uenb. Cuia ToKa. OJIEKTPUUECKOE
' HaIpsKEHUE
79 CormnpoTuBieHune MIPOBOJIHHUKA. VY nensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOE UM MapaJUIeIbHOE COEIWHEHUE
7.11
IIPOBOJIHUKOB
Pabota m MOUIHOCTH S3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenua
13 DIIeKTPUYECKHUE METH W MOTPEOUTENN AIEKTPUICCKOM
. sHepruu B ObITy. KopoTKkoe 3ambikaHMe
IToctossHHBIE MarHuTHL. B3anmoneicTBre NOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnoje. MarHutHoe mosie 3eMJIM U €ro
' 3HAYEHHUE IS )KM3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOE MOJE€ 3IEKTPUUECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMArHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO IOJs HA MPOBOJHUK C TOKOM.
17 DIEeKTpOoABUTaTENb TOCTOSHHOTO TOKA. Mcronap30Banme
. 3JIEKTPOJIBUTATENCH B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIOpTE
718 Onbitel  Dapanes. SIBiaeHUE  BJIEKTPOMArHUTHOU

unaykiuu. [Ipasuno Jlenna




7.19

DIIEKTPOreHeparTop. CriocoOsr MOJTy4YEHUs
SJIEKTPUYECKOM  SHEPruM.  DJEKTPOCTAHIMUM  HA

BO300HOBJISIEMBIX UCTOYHHKAX OHEPIrun

7.20

[IpakTrueckue pabOTHI:

OnbIThI O HAOTIOACHUIO SJIEKTPU3ALIUH TEJI MHTYKITUEH
U TIPU CONPUKOCHOBEHUH.

HccnenoBanue nEeUCTBHUS BJIEKTPUUYECKOrO TOJSL HA
IIPOBOJIHUKY U TUDJIEKTPUKH.

COopka W mpoBepka pabOTHl JJICKTPUYECKOW IIETIH
MOCTOSIHHOTO TOKA.

N3mepenue u peryiupoBaHUe CUJIbI TOKA.

W3mepenne U peryaupoBaHue HaPsKEHUS.
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKa, HIYILIETO
4yepe3 pe3nucTop, OT COMNPOTUBIEHUS peE3UCcTOpa |
HaIPSKEHUs Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JIEKTPUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJI0IIAY ONEPEYHOT0 CEUEHHS U MaTepHaa.
IIpoBepka TmpaBuila CIOKEHHS HAIPSOKCHUN IIPU
MOCJIEIOBATEIbHOM COEAUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuia sl CUIIbI TOKA MPU NapajliIeIbHOM
coequHEeHUU pesuctopoB. OmnpeneneHue pabOTHI
ANEKTPUYECKOTO TOKa, HJIYIIETO Yepe3 Pe3UucTop.
OnpeznenieHre MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BEIZIEIISIEMOM Ha pes3ucrope. HUccnenosanue
3aBUCUMOCTH CHJIBI TOKA, HYILIETO YEPE3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBartens.
HccnenoBanue MardHuTHOTO B3aWMOJICVCTBHUS
IIOCTOSIHHBIX MarHuToB. M3ydeHne MarHuTHOro mnoJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU U
paznenenuu. UccnenoBanue AeMCTBUS AIEKTPUUIECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OnbITHI,

JNEMOHCTPHUpPYIOIINE 3aBHCUMOCTh CHJIBI




B3aUMOJICUCTBUS KaTYIIKKA C TOKOM U MarHuTa OT CUJIBI
TOKa W HamnpaBiIeHUs TOKa B KaTymke. l3ydeHue
NECTBUS MAarHUTHOTO TOJISi HA MPOBOJAHHUK C TOKOM.
Koncrpynposanue u U3y4yeHue paboThI
ANEKTPOJABUTATEIIS. N3smepenne KIIA
AJIEKTPOJIBUTATEIbHON  YCTaHOBKH.  OmNbBITBI 1O
HCCJIETOBAaHUIO SBJICHUS 3IEKTPOMarHUTHOM
WHIYKIUW: HUCCIEAOBAHUE WM3MEHEHUW 3HAYEHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

7.21

®dusnyueckue SBICHUS B MPHUPOAE: DBIECKTPUUYECKUE
SABIEHUsI B atMocdepe, DICKTPUYECTBO  KUBBIX
OpraHW3MOB, MAarHUTHOE TI0JIe 3eMITH, Ipeiid MOIFOCOB,
POJIb MAarHUTHOTO TIOJISA /7151 )KU3HU Ha 3emJie, MOJIIPHOE

CHSIHHC

7.22

TexHuueckrne yCTpOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CYETUUK IIEKTPUUECKOM SHEPTUH,
3IIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEeIOXPaHUTENH, AIEKTPOMArHUT, 3JIEKTPOJBUTATEh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa [IpoBepsieMble 371€MEHTHI COAEPKAHUS
paszena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanuyeckoe aBHKeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npssiMonnHelHoe nBuxenue. CpenHss
8.4 M MTHOBEHHAs CKOpPOCTb TeJla MpPH HEPAaBHOMEPHOM
JBUKEHUU




Yckopenue.  PaBHOYCKOpEHHOE  MPSAMOJMHENHOE

8.5
JBUKECHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBHKEHUME 1O OKpPY:KXHOCTH. Ilepuon u
8.7 yacToTa oOpamieHus. JInneliHas u yriioBas CKOpOCTH.
[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE
8.8 [TepBsriit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HetoToHa
8.11 [TpuHIUTT Cynepno3uiuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cujia TPEeHUs CKOJIbXEHHUS, Crjla TPEHUs
' IIOKOSI, IPYT'He BUJIbl TPEHUS
g 14 Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHnue cBOOOTHOTO TMaICHUS
215 IBmxenne nnaHer Bokpyr Connma.  Ilepsas
' KocMUYeckasi ckopocTb. HeBecoMocTh U meperpys3ku
216 PaBHOBecme MarepuanbHOW TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
217 PaBHOBecue TBEPAOro Teila € 3aKPEIIEHHOM OCHIO
' BpaieHusi. MomeHt cuiibl. LleHTp TshkecTu
8.18 Nmnynbce Tena. U3MeHnenne nmnysnbca. IMIynbe CUiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 PeakTuBHOE IBUXKECHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
222 PaGota cun TspKecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
$23 [lorenumanpHas SHeprus Teja, TMOAHATOrO Haj
. MMOBEPXHOCTHIO 3eMIIn
8.24 IToTeHunanpHas 3HEPTUS CKATON IPY>KUHbI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUST OpycKa
WIH JBUKCHUS IIAPHKA 10 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOPEHUs TeNa MPU paBHOYCKOPECHHOM
JBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHM IIpU
pPaBHOYCKOPEHHOM  JBMOKGHHM  0€3  HavdaJbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIU TPH PaBHOYCKOPECHHOM
ABHUKCHUN 663 HavaJbHOU CKOPOCTHU MMYTHU OTHOCATCA
KaK pSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMCIKYTKHU BPCMCHH OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEHUs
CKOJIB’KCHUA OT CHWJIbI HOPMAJIBHOI'O0  JIaBJICHUS.
Omnpenenenne kod(huIMEHTa TPEHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU MpYyxkuHBL OnpeneneHue
paboTHI CHIIBI TPEHUS NPH PABHOMEPHOM JIBHYKCHHUU
TeJa 1Mo TOPU30HTAIBHOM MoBepXHOCTH. ONpenencHue
paboTBl CHIJIBI YOPYTOCTH TpPH TOABEME TIpy3a C
HUCIIOJIB30BAHUEM HCIMOABUXKXHOTO MW IIOABUXHOI'O

OJIOKOB

8.28

dusndeckue SBICHUA B IpUpoAc: MPUIIUBEI U OTJIMBBI,
JABHOKCHHC IIJIAHET Conaeunoi CHUCTCMbI, PCAKTUBHOC

ABHUXXCHHUC KMBBIX OPTaHU3MOB

8.29

TexHHUecKne yCTpPOWCTBA: CHHAOMETpP, JaTYUKH

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHHUYEC

KHE KOJIEBAHIMA 1 BOJIHBI

9.1

KoneobarensHoE JIBIDKECHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJICOaHWil: TMepuoj, 4YacroTa,

aMIININTyaa

9.2

MaremaTuueckuidi U TPYKUHHBIA  MAasiTHUKH.
[IpeBpamienne  SHepruM  OpH  KoJebaTeabHOM

JABHXXCHHU

9.3

3aryxatomue KoneOanus. BeiHYKIeHHbIE KOJeOaHusI.

Peszonanc




94

Mexannueckne BOJHBL. (CBONCTBA MEXaHHYECKUX
BoiH. IIpomosbHble M IonepedHsle BOJHBL. J[nuHa
BOJIHBI W CKOPOCTb €€  pacHpOCTPAHCHHA.
Mexanuyeckue BOIHBI B TBEPAOM TeJ€, CEHCMUYECKUE

BOJIHbI

9.5

3ByK. ['poMKOCTH M BbICOTA 3BYKa. OTpakeHUE 3ByKa

9.6

Nudpa3Byk u ynbpTpa3ByK

9.7

[TpakTrueckue pabOTHI:

Omnpenenenue 4YacToTbl W Tepuoja KoyiebaHui
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenue 4YacToTbl W Tepuoja KoyiebaHui
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCMMOCTH IEpHOAa KoJieOaHUi
MOJIBEIICHHOTO K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH IEpHOAa KoJieOaHUi
NPYKHHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Iepuoja  KojebaHuil  rpysa,
MOJIBEIIICHHOTO K HUTH, OT MAcCCHI Ipy3a M KECTKOCTH
npyXuHel. M3mepeHue yCKOpeHHs CBOOOIHOTO

majeHust

9.8

dusnyueckue SABJICHUS B IPUPOE: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHUE BOJIHBI,

LlYHaMH, 3XO0

9.9

TexHudeckne yCTpOMCTBA: 3XOJIOT, HUCIOJIB30BaHUE

yIIbTpa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG II0JIC. BHGKTPOMaFHI/ITHI)Ie BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [ITxana 3;1€eKTpOMarHUTHBIX BOJIH
103 DJIeKTpOoMarHuTHas npupojaa cBeta. CKOPOCTh CBETA.
' BostHOBBIE CBOICTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUITFHOTO TenedoHa




Ousnyeckue SBICHHUS B NpUpOJE: OHOJOTHYECKOe

11

10.5 JecTBUE  BUAMMOTO,  YIbTpadUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI
10.6 TexHuueckue YCTpOICTBA: KCTOJIb30BaHKE
' AJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1

JIyueBas monens cBera. MIcTOUHMKHY cBETa

11.2

IIpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA

11.3

Orpaxenne cBera. Ilmockoe 3epkasio. 3akoH

OTpaXXCHUSA CBCTA

11.4

IIpenomiienne cBeTa. 3aKOH NPEJIOMIIEHUS CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xon nyyei B IMH3E

11.6

Onrtuyeckasi cucrtemMa QoToarmnapara, MEKpPOCKONa U

TCIICCKOIIa

11.7

I'ma3z xak onruueckas cucrema. biM3opykocTs u

AaJIbHO30PKOCTH

11.8

Pasnoxxenue 6emnoro cBera B criekTp. OnbiTel HetoTOHA.

CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

HccnenoBanne  3aBUCHMOCTH  YIila  OTPayKEHUS
CBETOBOIO JIy4a OT yIJia MajeHHUsl.

N3ydyeHne xapakTepUCTUK W300paKCHHs MPEAMETa B
IJIOCKOM 3€pKaje.

HccnenoBanne 3aBUCUMOCTH  yIJIa  TPEIOMIICHUS
CBETOBOTO JIy4a OT yrJja MaJeHus Ha TPaHUIE «BO3IYyX
— CTEKJIO».

[Tonyuenne M300pakeHU ¢ TOMOIIBIO COOMparoei
JIUH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSHHS M ONTHYECKOM
CHJIBI COOMPAIOIIEH JTMH3BI.

OnbITHI 11O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.
OneITEI IO BOCHPHATHIO I[BETA MPEIMETOB TPH HX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITHTPHI




®dusunyeckue sABJIeHUs B mpupoje: 3arMeHus ConHua u

11.10 JlyHbI, IIBeTa TeN, ONTUYECKHE SIBJICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
L1 TexHuueckue  yCTpOMCTBA: OYKH,  TMEPUCKOI,
' ¢doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
1 Omneithl Pesepdopna u rutanetapHas MoOJENbh aToMa.
' Mogens aroma bopa
122 Hcnyckanne u normnomeHue csera aroMoMm. KBaHTBHL.
. JInHeluaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
194 Ctpoenne artomHoro snapa. HykioHHas Monelnb
' aTOMHOTO siapa. M30Tomnsl
125 Pannoaktusueie npespamenus. [lepuon nonypacnana
' ATOMHBIX SJEP
196 S nepHblie peakuyu. 3aKOHbI COXPaHEHUS 3apsiA0BOTO U
' MacCOBOI'0 YUCE
12,7 DOHeprusi CBs3uM aToMHbIX siep. CBs3b Macchl U
' SHEPIUU
12
128 Peakuuu cuHTe3a u genenus saep. McrouHuku
) sHeprun CoJiHIIa U 3BE3]T
129 Snepnas osHepretuka. JleiicTBHE paguOaKTUBHBIX
' W3JIy4eHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
Halmronenne CrutlomHbIX M JIMHEWYATBIX CHEKTPOB
1210 W3IIy4EeHHUS.

HccnenoBanue TpeKoB: NU3MEPEHHE YHEPTUH YaCTHIIbI
110 TOPMO3HOMY MyTH (110 (hoTOTpadusiM).

W3mepeHne paainoakTHBHOTO GoHA

12.11

dusznyeckne SBICHHUS B MPUPOJIEC: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢om, KOCMHUYECKHE JIy4H,
paiMOaKTUBHOE W3JIy4E€HUE IPHUPOIHBIX MHHEPAJIOB,
JNEUCTBUE PAJUOAKTUBHBIX H3JIy4CHHM Ha OpraHU3M

YCJIO0BCKAa




12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTam
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszopanust Ha ocHoBe PT'OC

[lonumanue ponu (GU3MKK B  HAYYHOM KapTUHE  MHPa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUM O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH IPUPOJBL, O POJIU IKCIEPUMEHTA B
¢uzmke, O cHCTEMOOOpa3ywoIeii poau (GU3NKA B Pa3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJIOTUH, 00 3BOJIOIUH
(bU3UYECKUX 3HAHUM U WX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJ€ POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
(hU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOIUI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O ABUKEHUU KakK
croco0e CyIIeCTBOBaHHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOU
TEOPUH CTPOEHUS BEIIECTBAa, O (U3UYECKON CYITHOCTH SIBICHUH
npupoAbl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3nyaTh SBJICHHUS IO OINUCAHUIO UX
XapaKTepHBIX CBOMCTB W HAa OCHOBE OIMBITOB, AEMOHCTPHUPYIOIIUX
JTaHHOE (PU3MUECKOE SIBIICHHE; YMEHHME paclo3HaBaTh MPOSIBICHHE
M3YYCHHBIX (U3NYECKUX SIBJICHUI B OKpY)KaIOLEM MHUpPE, BbIIEISA

WX CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHoBaMM TOHSTUIHOTO ammapara U CHMBOJIHYECKOTO
si3bIKa (PU3UKU U UCTOJIB30BAHUE UX JJISl peUICHHs YIeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U

MMpOLECCChI, UCITIOJIb3Yd (byH,Z[aMGHTa.HBHBIe " OMITUPHUYCCKUC 3aKOHBIL

YMeHHe OmNHCHIBaTh HM3Y4YCHHBIE CBOMCTBA Tel W (pu3nueckue

SABJICHUS, UCIIOJIB3YA (1)I/IBI/I‘ICCKI/IC BCJIIMYHUHBI

Brnanenne ocHOBaMHM METOAOB HAyYHOTO IIO3HAHHUS C Y4ETOM
co0uroIeHHst TpaBuil 0€30MacHOro TpyAa: HabIroAeHne (PU3NUECKUX

SIBJICHUI:




YMEHHUE CaMOCTOSITEIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS MO WHCTPYKIIMHU, OTIUCHIBATH X0/
OIIBITA U 3alUCHIBATh €0 PE3YIbTATHI, (POPMYIUPOBATH BBIBOABI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEJIMYMH: YMEHHE IUIAHHPOBATh HW3MEPEHUS, CaMOCTOSTEIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIHH,
BBIUHCIIATh 3HAYCHHE BEIWYMHBI M aAHAIW3MPOBATh IIOJYyYCHHBIE
pe3yiabTaTel ¢ Y4YETOM 3aJaHHOM IIOIPELIHOCTH Pe3yJIbTaTOB
W3MEPEHHUI;

MIPOBEACHUE HECIIOXKHBIX JKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM;
CaMOCTOSITEJIBHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
IIPOBOJUTHL  MCCIEJOBAHUE [0 HHCTPYKLUHU, IPEACTaBIATh
MOJTyYEHHbIE 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH B BUJE TAOIUI] U
rpadMKoOB, YUUTBHIBATh IOTPEIIHOCTH, JI€JIaTh BBIBOJABI IO

pe3yiabTaTaM HCCICIO0OBaHNA

[TonnManne  XapakTepHBIX CBOWCTB  (PU3HUECKUX  MOJEJeH
(MaTepuasibHas TOYKA, aOCONIOTHO TBEPAOE TEIO, MOJICTH CTPOCHHS
ra3oB, JKUJIKOCTeW M TBEPABIX TeJ, IUIaHETapHas MOJENb aToMma,
HYKJIOHHad MOZACJIb aTOMHOI'O ;Iz[pa) U YMCHHUC NPHUMCHAITH UX IJIA

00BsACHEHUS (PU3UYECKUX MPOIECCOB

YMmeHue oObACHATh (PU3HUYECKHE MPOLECCH U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICCTBCHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha W3Y4YEHHBIE CBOICTBa
¢bu3n4eckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENHU

YMeHne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHUN),
UCTOJNB3ys 3aKOHBI W (opMyibl, CBs3bIBalOIIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCHIBATh KPATKOE YCIIOBHE 3aayH,
BBISIBIISIT HEJIOCTAIOIINE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIC TSI €€ PEIICHHSI, HCIIOJIb30BaTh CIIPABOYHBIC TaHHBIE,
MMpOBOAUTH paC‘-IéTBI U OLCHHUBATL PCAIMCTUYHOCTDL IMOJIYYCHHOI'O
3Ha4YCHUs (PU3MUECKON BETUYNHBL, YMEHHE OTIPEACIISTH PA3MEPHOCTh

¢u3nUecKoil BeTUUNHBI, OJTYYEHHON NPU PEIICHUH 33/1a4H




VYMeHHe XapaKTepu3oBaTh NPUHIOWIBI JEHCTBUS TEXHUYECKUX
YCTPOHCTB, B TOM YHUCIJIE OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOIECCOB IT0 UX OMUCAHUIO, HCIIOIb3YS 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBICHHM U HEOOXOIHMble (hU3NYECKHe

3aKOHOMCPHOCTH

10

YMeHHe HCIONb30BaTh 3HAaHUS O (DU3WYECKUX SIBICHUSIX B
MOBCEHEBHON KM3HM Il oOecriedeHus: O€30MacHOCTH IpH
oOpamieHUM ¢  OBITOBBIMH  TNPUOOpaMH H  TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHEHHs 370pPOBbS M COONIIOJECHHS HOPM
HKOJIOTUYECKOTO TOBEIEHHUS B OKpPYKAIOIIeW Cpeie; MOHWMaHHE
HEOO0XOAUMOCTH TPHUMEHEHUS JOCTHKEHUN (DU3UKU M TEXHOJOTHMA

AJIA palifuOHaJIBHOT'O IPUPOAO0IIOJIb30BAHUA

11

OneIT moucka, MpeoOpa3oBaHUA U TMPEACTaBICHUS HHGOpMaAIUN
(GU3NYIECKOTO CO/Ep)KaHUS C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTHI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHOW WH(OpPMAlMM HAa OCHOBE HMEIOIIMXCS 3HAHUM U
JOTIOJHUTENBHBIX ~ UCTOYHHUKOB; YMEHHE HCIIOJIb30BaTh  IIPHU
BBITIOJIHEHUH YYEOHBIX 3aJJaHUH HAYYHO-TIOMYJISPHYIO JHUTEPATYpPYy
(bu3MYECKOTo CoepKaHUsI, CIIPAaBOYHbIE MaTEPHUAIIbl, PECYPChI CETH
WutepHer; BnajgeHue 0a30BBIMH HaBBIKAMU  NPEOOpa3OBaHUSA
nHpOpManuu W3 OAHOM 3HAKOBOM CHCTEMBI B JPYTIyH0; yYMCHHE
co3/laBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIbKMX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 MEXAHUYECKUE SABJIEHUA
. Mexannyeckoe ABWXKEHHE. MarepuanbHas Touyka. Cucrtema oOTcuU€Ta.
' OTHOCUTENBHOCTD JIBUKEHUSI
PaBHOMepHOE U HEepaBHOMEpHOE ABMKeHUE. CpenHsst ckopocTs. DopMyna st
1.2 BBIYHMCIICHHS CpeTHEH CKOPOCTH: V = S/t
PaBHOMepHOE npsMONUHENHOE TBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEJla OT
BPEMEHH B CIy4yae paBHOMEPHOI'O MPSIMOJIMHEHMHOTO IBHKEHUS:
13 (1) =x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHHU [UIsI MPOCKIIUU CKOPOCTH, MPOCKIIHH
nepeMenieHusi, MyTH, KOOPAMHATHI NpPU PAaBHOMEPHOM MPSMOJIUHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOpAMHATBHI T€Ja OT BPEMEHU B CIydyae PaBHOYCKOPEHHOTO
MPSIMOJIUHEITHOTO JIBUKECHHUS:
2
Sl =vy s+ ay= %
@opMynbl IS NPOSKUHUU TMEPEMENICHUs], TPOEKIIMU CKOPOCTH U MPOEKIIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'padvky 3aBUCHMOCTH OT BPEMEHH IJsi MPOEKIHUU YCKOPEHHS, MPOSKIIMH
CKOPOCTH, MPOEKLUHU TIepeMelleHUs, KOOPIAWHAThl MPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBHXKCHUHT
CBobOoaHoe nagenue. opMyIibl, OMKICHIBAIONINE CBOOOTHOE TAJICHUE TeTa 10
1.5 BEPTUKAIM (JBW)KEHHE Tella BHHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH
3emnun). ['padmku 3aBHCHUMOCTH OT BPEMEHH MJIs TPOCKIUU YCKOPCHHS,




MPOCKIIMA CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TAJACHUHU Tella IO

BEPTUKAIN

CKopocTh paBHOMEpPHOTO JIBUKEHHUS Tejla IO OKpyKHOcTH. HampasieHue
CKOpOCTH.

@dopmyna A BBIUUCIEHHUS] CKOPOCTH 4epe3 pajnyC OKPYKHOCTH WM IEPUOJ

oOparnieHus:
2nR
L=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIHLHOTO

yckopenus. @opmyra 1715 BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. — L
“ R
®dopmyiia, CBSI3bIBAIONIAs IEPHO U YACTOTY OOpAILCHUS:
v = L
T
Macca. [TnotHocts BemectBa. @opmyna A BBIYUCICHUS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuina — BexkTopHas ¢puzudeckas BenudnHa. CI0KeHHE CHJT
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, 1EHCTBYIOIEN
Ha Telo
B3aumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
12 Tpenue nMokost U TpeHue CKoJIbkeHus. DopMyIia 17151 BBIYUCICHUS MOYJISl CUITbI

TPCHUA CKOJIbXXCHUSA:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIpYroi
nedopmaruu (3akoH ['yka):

LI3 F=k-Al
BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:
Foc. my -i}}:
R
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSL.
.14 dopMyna A BBIUKACICHUS CHJIBI TSHKECTH BOJW3HM MOBEpPXHOCTH 3emun: F =
mg.
JBmxenue mianet BOkpyr Connua. [lepBas kocMuyeckasi CKOPOCTb.
HesecomocTs u nieperpysku
Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIHUMHA.
1.15 p=mv
Nmnynbe cucrems Ten. U3Menenue nmnyinbca. MMIyabe cusibl
3aKOH COXpaHEHMs UMITYJIbCA JUIS 3aMKHYTON CUCTEMBI TEN:
1.16 p=myUy +m, U, =const
PeakTuBHOE IBUXKECHUE
Mexannueckas pabota. @opmyia Al BEIYUCIECHUS paObOThI CUITBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
n=4
I
Kunernueckas 1 noreHanbHas sHeprusi. Dopmyna 11 BIYUCICHUS
118 KMHETUYECKON SHEPrUu:




Teopema 0 kuHeTHYECKOH SHEprun. Popmyiia 115l BBIYUCICHUS
HOTGHHHaﬂbHOﬁ SHCPTruu TCja, MOAHATOIO

Hag 3eMIIEH:

E,= mgh

MexaHuveckasi SHEPIUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHUsl MeXaHWYeCcKoM rHeprun. PopMya Jijisl 3aKoHa
COXpAHEHUS MEXaHUYECKOW YHEPTUM B OTCYTCTBUE CHJI TpEeHHUS: E = const.
[IpeBpanieHne MexaHMYECKON SHEPTUU IPU HAIMYUU CUIIBI TPEHHUSI.
[IpocTble MexaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cumsl: M - Fl.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHBIN 1 HenoABWKHBINM Ooku. KIT/] mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBrieHune TBEPIOTO Tena.
®opMya 7151 BBIYMCIICHUS 1aBJICHUS TBEPAOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTraTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyiia 715 BBIYKUCICHUS JABJICHUS! BHYTPH KUJIKOCTH:
P=pgh+p,
1.22 3akoH [lackans. ['mapaBnudeckuil mpecc
3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BBITAIKUBAIOLIECH CHIIBI,
123 JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh HJIM I'as3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CyadOB M BO3QYyXOIlJIaBaHUEC

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KoJieOaHUH.

®opmyna, CBA3BIBAIOLIAS YACTOTY M MEPUOJI KOJICOaHU:

1.25

MaremaTuueckuii ¥ TNPYKUHHBIA MaATHUKH. [IpeBpaiieHuve sHepruud mnpu

KOJIE0ATEIIbHOM ABUXCHUN

1.26

3aryxatomue Konebanus. Bernyxnennsie konedanus. Pesonanc

1.27

Mexanunyeckue BOJHBI. [IpononbHbIE U TTONIEpeYHbIe BOJIHBI. J[JIMHA BOJHBI U

CKOpOCTh PacpOCTPaHEHUS BOJHBIL:

L=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpaskeHUE 3BYKOBOI BOJIHBI Ha TPaHMILIE

nByX cpel. MHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3Mepenne cpenHell MIOTHOCTH BEIIECTBA; apXHUMEIAOBOUM CHIIBI; KECTKOCTH
NPY>XKUHBL, KOA(PUIIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIBI TPEHUS, CUIIBI
YIPYToCTH; CPEAHEN CKOPOCTH JBHKEHMs OpycKa 10 HAKJIIOHHOM MIIOCKOCTH;
YCKOpeHHsl Opycka NpH JBHKEHWH MO HAKJIOHHOW IUIOCKOCTH; YacTOTHl U
nepuosia KojeOaHMl MaTeMaTHYeCKOro MasiTHHKA; YacTOThl M Iepuoja
KoJIeOaHU MPYKMHHOTO MasTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha phIyar;
paboThI CHIIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOILBIO HENOABHKHOIO
610Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME IPy3a C MOMOIIBIO MOIBUKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHOH
YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKWBAIOILEH CHIIBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMaJIbHOTO aBJIEHUS U
OT pOJ1a MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT CTEIIEHU
nedopmanuyu Npy>KUHbI; YCKOPeHUs: OpycKa OT yrila HakJIOHA HalpaBJIsIOIIeH;
neproJia (4acToThl) KOJI€OAHUH HUTSIHOTO MasTHUKA OT JUIMHBI HUTH; NIepuoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH TepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHsI pbldara

1.30

Dusuueckue s6J1EHU 8 npupoc)e.‘ MNpUMEpbl ABUXXCHUA C PaA3JINYHBIMH

CKOpPOCTSIMM B )KMBOM U HEXKUBOM MPUPOJE, AJEHCTBUE CUIIBI TPEHUS B IIPUPOJIE




U TEXHUKE, MPWINBBI M OTJIMBBI, ABM)KEHUE IUTaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE IBU)KEHUE KUBBIX OPTaHU3MOB, PhIUari B TEJIE YEJI0BEKa, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KMBOW OpraHU3M, IUIaBaHHE PbIO, BOCHPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMuUuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoiicmea: CIHAOMETP, NaTYUKU TOJOKEHHUS, PACCTOSHUS U
YCKOpEHUs, AUHAMOMETp, TOAIINUIHUKYA, PaKeThl, pblYar, MOJBWKHBIA H

HGHO,Z[BI/I)KHBII\/'I 6J'IOKI/I, HAaKJIOHHAA MJIOCKOCTb, IMPOCTHIC MCXAHU3MEI B 6BITy,

11 COOOIIAIOITNECS] COCYAbl, YCTPOMCTBO BOAOINPOBOJA, THIPABINYECKUI Tpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE yIbTpa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOCHHS

2.1 BeliecTBa. Mojienu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

27 JIBmxkenue yactuil BemectBa. CBsI3b CKOPOCTH JABUKEHUS YAaCTHUI[ C

' TeMriepatypoii. bpoyHoBckoe nBrkenue, muddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermioBoe pacuiupeHne U cxaTue

2.5 TermnoBoe paBHOBECHE

26 Buytpennsas sueprus. PaGorta u Temonepenada Kak CHOcOObl M3MEHEHHUS

' BHYTPEHHEHN HEPruu

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanune wu oxnaxnenne Tten. KommdecTBO TemuoThl. Y enbHas
TEIIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHUsl PHEPrUU B TEIUIOBBIX Mpolleccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenune n konaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUM B MPOIIECCE
510 WClapeHuss W KoHJeHcauuu. Kumenwe KUAKOCTH. YenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne u kpucrammzanusa. V3MeHeHWe BHYTPEHHEW OHHEPruu MpHu

IUTaBJICHUU U KpUCTAJJIM3allUN. VI[GJIBHEUI TCILJIOTA ITJIaBJICHUA !

2.13

BHyTpeHHsAs »Heprusi cropaHusi TOIUIMBA. YJAeNbHAas TEIJIOTa CrOpaHUS

ToruuBa: ¢ = Q/m

2.14

[Tpunnumne! padoTe! TeroBeix aurateneit. KIT/ remioBoro qsurarens

2.15

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMIOEMKOCTH METAIUIMYECKOTO WIMHPA; KOJIUYECTBA
TEIUIOTHI, IMOJIyYCHHOTO BOJOW KOMHATHOW TeMIleparypsl (hUKCHPOBAHHON
MacCpl, B KOTOPYIO OIIyIIEH HarpeTslii LWIMHIP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThiM LUIMHAPOM, IIOCJIE OIYCKAHMS €ro B BOJY KOMHATHOM
TEMIIEPATYPBbl; OTHOCUTEIBHOW BJIAXKHOCTH BO31yXa; YICIBHOM TEIIOTHI
mIaBiaeHus Jpna. McciaenoBaHue W3MEHEHHMS TeMIlEpaTypbl BOABL  IIpU
pa3IUYHBIX YCIOBMSAX; SIBICHUS TEIJIOOOMEHA NMPU CMEUIMBAHUU XOJIOAHOW U

ropstuel BoAbl; IpoLecca UCITapEHUs

2.16

Duzuyeckue aeneHus 6 npupooe: TIOBEPXHOCTHOE HATSHKEHNUE M KalWUISIPHbIE
SBJIGHUSI B IPUPOJIE, KPUCTAIBI B Mpupoe, uznydenue ConHia, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue  ycmpoucmea: — KallWUIAPbL,  NPUMEpbl  HCIIOIb30BaHUS
KPUCTAJIJIOB, )KUIKOCTHBINA TEPMOMETP, TaTYUK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIUICHHSI JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CTOpaHHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. J[Ba Buja 3J1eKTpUUECKUX 3apsI0B

32

B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA JICKTPHUICCKOI'O 3apdaa

34

Onextpuueckoe mnoine. Hanpsx€HHocTh anekTpuyeckoro mnois. IlpuHnumn

CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiioB. JleMCTBHE HIEKTPUUECKOTO TMOJA Ha

JJIEKTpUYECKUE 3apAabl. [IpOBOAHUKH U TUAIEKTPUKH




[TocTosaHHBIN AHeKTpUYECKU TOK. JlecTBUS AiekTpudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
13 3akon Oma ais yyactka snekrpuueckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannenpsHOe coeIMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=UsI=I+I;R=2.
2 2 ”
CwMmelianHble COETMHEHUS] TPOBOIHUKOB
3.10 PaboTa u MmomHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenua:
3.11 O=I"R-t
310 OneiT Opcrena. MarHUTHOE MOJE€ NPSAMOIO IPOBOJHMKA C TOKOM. JInHum
MarHuTHON MHAYKIINU
313 MarnuTHoe MOJ€ MOCTOSHHOIO MarHuTa. B3anmmoneicTBHE IMOCTOSHHBIX
MarHuToB
3.14 JIecTBHE MarHUTHOTO I10JIs HA IPOBOJAHUK C TOKOM
3.15 OmneiTel Dapanes. SBnenue 3nekTpoMarHuTHON MHAYKLMU. [IpaBuio Jlenna
IIpaxmuueckue pabomol
W3mepenue  3NEKTPUUYECKOTO  CONPOTHBIIEHHUS  PE3UCTOPA;  MOILHOCTH
3.16 AIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.

I/ICCHGHOBaHHG 3aBUCMMOCTHU CHJIBI TOKa, BO3HHUKAKOIICTO B IMIPOBOJHUKC

(pe3ucropsl, IaMIIouKa), OT HAPsHYKEHUS Ha KOHI[aX MPOBOIHUKA; 3aBUCUMOCTH




CONPOTUBIIEHUS OT JUIMHBI TPOBOIHUKA, IIJIOIIAIN €r0 NONEPEYHOTO CEUEHHS U
YAEIBHOTO COIIPOTUBIICHHUSL.

[IpoBepka nmpaBuia AJis dJEKTPUUECKOTO HAMPSIKEHUS IPU MTOCIIEI0BATEIbHOM
COCIMHEHUHW MPOBOJHUKOB; MpaBujia I CHJIbI JIEKTPUUYECKOTO TOKA MpPHU

napajyuieIbHOM CO€IMHEHUU TPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckue s6NeHUs 8 Npupode: DIEKTPUUYECKHE SBIEHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIr0CcoB,
POJIb MAarHUTHOTO TOJIS IS )KU3HU Ha 3emJie, MOJISIPHOE CUsSHUE
Texnuueckue ycmpoucmea. SJIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PeocTart,
CUETYMK  DIEKTPUYECKOH OHEPTUU, OJICKTPOOCBETUTEIbHBIC MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEAOXPAHUTENH, JIIEKTPOMArHUT, 3JEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexkTpoMarHuTHbIe BOJHBIL. [1Kkana 3;eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas monens cera. IIpsimonnHeiiHOE paclipocTpaHEHHE CBETa

3.21 3akoH oTpaxxeHus cBerta. [Imockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Hucnepcus ceera

394 JIunza. Xox nyueit B nuH3e. @okycHOE paccTOsHUE JIMH3bI. OnTHYecKas cuia

' muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruueckrue npruOopbl
IIpakmuyeckue pabomul
N3mepeHne onTUYeCKON CHITbI COOMPAIONICH JTUH3BI; (POKYCHOTO PacCTOSTHUS
coOuparomeld JTUH3BI (IO CBOWCTBY paBEHCTBA pa3MEpoOB TpeaMeTa U
n300pakeHMs1, KOT/ia TPeIMET PacIoJIORKEH B IBOMHOM (POKyce), IMoKa3aTems

3.26 MPEJIOMJICHUS CTEKIIA.
UccnenoBanme cBoOiiCTBa HW300pakeHHS, TOJYYEHHOTO C  ITOMOIIBIO
coOuparomield TUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MpPeIoMJICHHUs] CBETOBOIO jJy4a OT yrja MmaJeHus Ha
TPaHUIIE «BO3IYX — CTEKJIIO»

397 Quzuueckue saenenus 6 npupooe: 3atmenus ConHua u JlyHbl, 11BeTa Tell,

' ONTHYECKHUE sSBJICHUS B aTMochepe (1BeT Heba, pedpakiius, paxyra, MUPaxK)
308 Texunuueckue ycmpoticméa: OYKH, IepHUCKoM, ¢oToanmapar, ONTHYECKUE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, ramma-u3aydenus. Peakiuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbda-yactui. IlmanerapHas Mojaenb

' aToma

4.3 CocraB aToMHOTrO0 siapa. M30Tombl

4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHUSI 3aPsJ0BOIO U MaCCOBOT'O YUCE
DQusuueckue s61eHUsA 8 Npupooe. ECTECTBEHHBIM paJMOAaKTUBHBIA (oH,

4.6 KOCMHMYECKHE JIy4d, DPAJMOAKTUBHOE W3JIyYEHHE NPUPOIHBIX MHHEPAJIOB,
JNENCTBUE PAMOAKTUBHBIX U3Iy4YEHUN HA OpPraHU3M 4YeJI0BEKa

. Texnuueckue ycmpoticmea: CIEKTPOCKOII, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunscona, simepHast sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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