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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXKEHUN U TpeOoBaHMII K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Dusznkay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OocHOBe. B mporpamme mno (usmke yduThIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TNMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIXcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, ITOCKOIBKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHHM,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIseT Haubosee sICHbIe
o0Opa3Ilpl MPUMEHEHHs] HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U HUCITOJIb30BATh HAYYHBIC JJOKA3aTCJILCTBA JIJIA
IMMOJIYUYCHUA BBIBOJOB».

[lenn w3yueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUs
OTlpe/ieNieHbl B KOHIICTIIIMM TIPENoJaBaHus ydeOHoro mpenmera «Pu3nka» B
oOpa3oBaTenpHBIX oOpraHu3anusx Poccwiickoit denmepanuu, peann3yrOIUX
OCHOBHBIE 00111€00pa30BaTENbHBIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS O0ydYaroIuxcs K HaydHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TIO3HAaHUS U (OPMUPOBAHLE
HCCJIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUYCHUS
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHHE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
npo(heCcCHOHATIBHOM JeATEIbHOCTH, CBA3aHHON ¢ (PM3HUKOM, MOJArOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

MpUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUINX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buszngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOATh MPUPOIHBIC SIBJICHUS W BBITIOJHSATH OTBITHI,
JabopatopHble  pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMarmenn GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3HMKH, aHAIIU3 1
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATILHON ESITEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



OOb111ee yuCIo0 4acoB, pEeKOMEHOBAHHBIX JIJIsl U3y4YeHUs (PU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpamMMe no (u3Hke nepeyeHs JadopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. PuUznUecKue
npudopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKCHHE THUIIOTE3, SKCIICPUMEHT TI0 MTPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBLIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HabGmomenue  siBmeHud,  OOBSACHSIONIMXCS ~ TMPUTSHKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. U3mepenune CKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT IPUIIOKEHHOW CHUITBI.

5. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

o vk w N
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8. YcIIOBHE IUIaBaHUSA TEJI: IUIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTHU OT
COOTHOWIEHHUSI IFIOTHOCTEU TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B XKUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30NOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanundeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAas IIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue npaBusia paBHOBECHsI phluara K 0JIOKy. «30J10TOe



npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHeprus. KuHeTmueckas U TOTCHIMAJIbHAS SHEPIHUS.
[IpeBpallieHre OTHOTO BHUIa MEXAHUYECKOU YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJa 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.

3. Hzmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUU.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi 3Heprusi. CrocoObl HW3MEHEHHsS BHYTPEHHEH DJHEpruu:
TeIUIoNepeauya U coBepiieHne padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BelIeCTBa. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus ra3za IpU W3MEHEHHH OObEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl IPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMYECKUM LIVITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre enu U MOTPEOUTENH 3IEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToB
B TEXHHUKE. J[€CTBME MAarHUTHOTO TOJISl HA MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUUIECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIi pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCcKOro HaNpsyKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TTOJIEH MOCTOSSHHBIX MarHUTOB.

L 0 N o Uk wN R
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW WHAYKIIMU:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMONIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMoinHelHOe JBrkeHue. CpelHsisi U MTHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. CBoOo/HOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMT CyNIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBsi3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCU€Ta.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

3aBUCHMOCTh YCKOPEHHMsI Te€la OT Macchl Tejla U JCHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPHU CBOOOTHOM NaJCHUU.
CoxpaHeHre MEXaHUUECKON YHEPTHH NPU JIBHKEHUU TeJla o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBHMKEHHH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSATCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBUKEHHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenue palbOThl CUJIBI  YOPYrOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJABUAKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXpaHEHHS YIHEPTUH.

MexaHuuyecKkHne KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHUN: IEPUO,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BhIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCA.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTHU MepUO/ia KOJIEOaHUM MMOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHWH rpy3a, MOABEUIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUS.

I L

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
ANeKTpoMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust ConHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop gydeit B nua3e. OnTryeckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. biim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens ria3za.

11. Pa3noxenue 6e1oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa mpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W RE

Jlabopamopuvie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
L[BETOBbIE (DUIIBTPHI.



KBanToBbI€e iBJICHUS.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoromeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cHUHTE3a U
nenenud saep. Ucrounuku sHeprun ConHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IHYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY IO (u3HMKe IS 00ydYaroIuXxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipn M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep JaHHOTO pa3jielia peaanu3yercs 3a
CU€T TOTrO, YTO OOYUAIOUIUECs BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHUW paclo3HABaTh M HAYYHO OOBICHSITH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IE U TTIOBCETHEBHOW JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MTPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX UCTOYHUKOB
DHEPTUY Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeoBaHne 000O0IIaroero xapakrepa. Moayidb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI' O NMO3HAHUA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJBTYPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpYy’Kalolllel Cpejbl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBHUU TIPU BBIMOJHEHUH HCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaAKTHUYECKYIO
JESITEILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIU3UPOBATh U BBISABIIATH B3AUMOCBSI3H MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyK Cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:
e BBISBIAThP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBATbH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUSI;



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJJCHUSX, OTHOCSIIUXCS K (PU3HMISCKUM SIBIICHHSIM;
BBISIBIISITE TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIb30BAHHEM JICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHME HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp HaumbOolee
TOAXOJISIIIETO ¢ YYETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEMIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYI0 (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7I€ OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXICHUS C CYXJICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUYECKOTO OMBITA
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
o €€ JOCTIKEHUIO: paclpeneisaTh poJid, OOCYKIaThb MPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMAaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHUus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH TIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH €€ N3MEeHEHHUS,
OOBSICHSITh ~ MPUYUHBI  JOCTUXKEHUS  (HEJOCTHKEHHUS) PEe3yJIbTaTOB
NeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
($u3MYEeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LIEJIU U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3aad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjacce MpeaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (pU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0/IEeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIB)KEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAEKTOpHUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ymnpyrasd, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABUKCHHE YaCTUIl BELIECTBA,
PAaBHOMEPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHus TBEPAbIMU TEIAMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOoC(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IIaBaHUE PbIO, pbluaru B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, TyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JCHCTBUA MEXAHU3MOB, KHUHETHYECKas |
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEpruu, MpPU HBTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (HOPMYJBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOH (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpEIIUTh MpPU HMOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJAWTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUA WU
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIIEpaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpYro C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PAaBHOMEPHO IBWKYILETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpATh YCTAaHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYJbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATypy GU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIU (HU3UIECKOTO COACPKAHUS, B TOM
YyucIie myOJIuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3EHTAIUEN;

IPU BBIMOJTHEHUU YUYEOHBIX TPOCKTOB WM HCCICIOBAHUN pPaCTIPEEisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE, YUUTHIBAI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIC TeNa, HACBHIIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIIEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd Noar0CoB, POJIb MATHUTHOTO MOJIS JJ1s1 )KM3HU Ha 3eMJie,
NOJIIPHOE CUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAas TEIUIOEMKOCTh BEIIECTBA, yJAEJIbHAas TEIUIOTa
IUTaBJICHUS, yJelbHas TEIoTa MapooOpa3oBaHusl, YJENbHAs TEIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MAalIMHbl, OTHOCUTEIbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUH 3apsil, cuia
TOKa, D3JIEKTPUYECKOE HANpsHKEHHE, CONPOTUBJIEHUE IPOBOJIHMKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UUECKUX BEITUYMH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOLIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTH TpaUKU H3YYCHHBIX 3aBHUCHUMOCTEH
(bU3NYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yJacTKa LEenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U 3aIllUCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATH (PU3MUYECKHE MPOLECCHl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJb3YySd 3aKOHBI U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHUE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3aJa4d, BBIOMpaTh 3aKOHBI W  (HOPMYIIHI,
HEOoOXOouMble il €€ pelIeHUs, NPOBOAMTH pPAcu€Thl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
MPOBEICHUSI UCCIIEOBAHUS, €JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tel (KamWJLUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl NpPU M3JIYYEHHH OT LBETa M3JIy4Yarollew (moriomaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
iomWaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJEHUCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOIO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

POBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETMYHUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsHKEHWS Ha IPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh WU3MEPEHUs, Cienysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTAThl OJYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUILL U TPa(UKOB, J1€TaTh
BBIBO/JIBI 10 PE3YyJIbTaTAM UCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys NPEMJIOKEHHOW WHCTPYKLIHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX OMUCAHUs (B TOM YHUCJE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJIEIBHBIM COEIUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOpPMALMIO O  IpUMEpax)
MPAKTUYECKOIO HCIMOJIb30BaHUS (U3MUYECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILIECTBIATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COJAECpKAHUSI B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHUS,
0o0o0miass MHGOPMALKMIO M3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TMOHATHUSA: CHCTeMa OTcu€ra, MarepuajgbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHHUS, Nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPLOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLICHUs, alb(da, OeTa- U ramMmma-u3JIydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE ABUKEHHUE, OTPAKEHHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nyYecKue SBJICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIIOJIB3YS
(du3nuecKkue BeIWYUHBI (CpEeOHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC TeJla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, [TOTHAS MEXaHUYECKask SHEPI U], IEPHOT
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBl (PU3MYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEIMYHMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA UM 3aIIUCBHIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIOJNB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3aJ]aul 3alUChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPACUEThl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIMTh TMPU OMOIIH
($u3NYECKUX METO/OB, HCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUNA WA
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE pacCpoCTpaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3yUEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyTI0BaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEHLHOTO TPUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOM CKOpPOCTH, TEpHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOITHOCTh, YAaCTOTa WU TEPUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAITM3UPOBATH MMOJTYyUEHHBIE PE3yJIbTaThl C YIETOM 3aJaHHOMN
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (HU3UICCKUX MOJIEICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCUHBIM HCTOUYHHUK
CBeTa, JTy4, TOHKas JIMH3a, TUTaHeTapHas MOJIeTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETP, MATYMKH TOJOKCHUS, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXoauMmble (usmyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloIIeH cpee;

OCYIICCTBJIATh TOUCK HWHPOpMAHUK (U3HUECKOTO COJCpPKaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH MOJYICHHOW MH(OpPMAITUK HA OCHOBE
UMEIOIINXCS 3HAHUKN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BATh MPHU BBIOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTauel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 ®du3uka - HayKa 0 MpUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®uznyuecKue BeITUUYUHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBEeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOCHHMH BellecTBa
2.1 CtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BelIeCcTBa
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pazpnen 3. /IBukeHune U B3aumMoaeiicTBue e
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNueprus, Macca, TUIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTS5P
33 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B



Hasnenue. [lepegava naBneHust

4.1 TBEPIBIMU TEJIAMH, KUJKOCTIMHU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBieHune KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMocdepHOe aBIeHHE https://m.edsoo.ru/T7134SXNO
en e
4.4 A HCTBITI, PRHAROCTI H Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPY>KEHHOE B HUX TEJIO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 Pabora u MmomtHOCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 IIpocThie MEXaHU3MBI 1 https://m.eds00.ru/SO4ANQXKX9
5.3 Mexanuyeckasi SHEprust 1 https://m.edso0o.ru/G30454EMT
Wroro no pazaeny 12
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

KoanuyecTBO YacoB
HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie TPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
One €CKHE 3] . 3apspxe e
2.1 Krpureciu pS\IJIH)I PIUKCHHBL 7 1 https://m.edsoo.ru/R4AQORCTQ4
TeJa U UX B3aUMOJIEHCTBUE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABIICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHUS https://m.edsoo.ru/7QODSEL15
Uroro no pazaeny 37
OBHIEE KOJIMYECTBO HACOB I1O
- 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHuuecKoe TBUKEHUE U CIIOCOOBI
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OMUCcaHus
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 ‘ MexaHnndeckue KojieoaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnudeckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC U

3.1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nea 4. CBeToBbIe ABJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/2Z5SAHODTO
Hroro mo pazneny 15




Paznen 5. KBanToBLI€E IBJIEHUSA

n
5.1 CTHYCKAHUE H HOTIOMIERRE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SAnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazaeny 17
Paszneu 6. [loBTOpUTEIbHO-000011IAK01MIA MOAYJIb
I1
6.1 OBTOPCHHE 1 0600IICHHE COACPHKAHI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
SIBieHus IPUPOBI.
Ou3nyecKue SBICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBBLIC SABJICHUSA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4YeHUs
7a6sm

1 ceHt

3 ceHT

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/I116U53L6H

®uznyecKue BEINYMHbI U UX
U3MepeHue

8 ceHT

https://m.edsoo.ru/6ZYFTFPA7

VYpok-uccnenoBanue
"U3mepenue TemrepaTrypsl Ipu
TIOMOIIIN JKUIKOCTHOTO
TEPMOMETpA U JIaTINKA
TeMneparypol"

10 ceHT

https://m.edsoo.ru/VOGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3y4YalOT
MIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
nmo3Hanusa. Onmcanue
bU3NYECKUX SIBICHUUN C
IIOMOILIBIO MOJIEIeH

15 ceHT

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccienoBaHue
"IIpoBepka rumoTe3bl:

17 ceHt

https://m.edsoo.ru/9YLZITEMU




JATBHOCTH MOJIETA apuKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

22 ceHT

24 ceHT

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

10

11

12

13

VYpoxk-uccnenoanue «OIbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacUIUpeHus Ta30B»

AFpeFaTHBIC COCTOAHUA
B€IICCTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

MexaHn4eckoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

Cxkopoctb. Enunuiipl ckopoctu

29 ceHT

1 okt

6 OKT

8 OKT

13 oKt

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo0.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

https://m.edsoo.ru/3W6CCIHB 1

https://m.edsoo.ru/29GPTJAKL

14

15

Pacuer nytu u BpemMeHn
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzauMoenicTBre TEI Kak

15 oKt

20 OKT

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

MIpUYHHA U3MEHECHHS CKOPOCTH
JIBHJKEHUS TEl

IImotHOCTE BemecTBa. Pacuer
Macchbl 1 00beMa Tejia 1o ero
IJIOTHOCTH

22 OKT

https://m.edsoo.ru/0S71X3DPS

17

JlaboparopHas pabota
«OnpeneneHue MIOTHOCTU
TBEPJIOTO TEIA»

3 HoAb

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3agay mo reme
"ITnorHOCTH BemecTBa"

Cwita KaK XapakTepUCTHKA
B3aumoencTeus Ten. Cuina
ynpyroctu. 3akoH ['yka

JlaGopaTtopHas pabota
«M3yueHne 3aBUCUMOCTH
pactsbkeHus (nepopmanun)
HPYKUHBI OT TPUITOKEHHON
CHUTBI»

SIBaenmne Tarorenus. Cuma
TAXKCCTH

5 Hosb6

10 HOAB

12 Hoab6

17 Hoa6

https://m.edsoo.ru/SODYVYG49

https://m.edsoo0.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

22

CBSI3b M@Ky CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

19 HoAb

https://m.edsoo.ru/8PZHPV1Y]J

23

24

Cwita TKeCTH Ha JpYyTrux
maHeTtax. Gusnyeckue
XapaKTePUCTUKU TUIaHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMCTp

24 HoAb6

26 HOAB

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH




25

26

Bec Tena. HeBecoMmocTh

CrnoxxeHue AByX Cuil,
HaIlpaBJIECHHBIX 1O OJTHOM
npsMoid. PaBHonielicTByrommast
CHII

1 pek

3 pekK

https://m.edsoo.ru/UAOISQSRE

https://m.edsoo.ru/L6SNUZVZSE

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui'"

8 nekK

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B ipupoe u
TEXHUKE

JlaGopaTtopHas pabota

((I/ISYIIGHI/IC 3aBUCHMMOCTH CHJIBI

TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIPUKACAOLIUXCSA
MTOBEPXHOCTEM

Pemenue 3amau Ha
onpeeneHue
PaBHOJEHCTBYIOLIEH CUIIBI

Pewenue 3anad o remam:
«Bec Tenay, «I'papuueckoe
n3o0paxkenue cui», «CHIIbDY,
«PaBHOIEHUCTBYIOMIAS CUI»

KonTpomnsHas padora mo
TeMaM: «MexXaHH4eCKoe
JIBHKEHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padmueckoe nzo0paxkeHue
cuny, «Cuibny

10 pgek

15 pek

17 nek

22 nek

24 pek

https://m.edsoo.ru/TAIEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo.ru/TOV639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBETUYCHHUS
JIaBJICHUS

JlaBiaeHnue raza. 3aBUCHUMOCTb
JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaua naBieHust TBEPABIMU
TeJNaMH, JXUIKOCTSIMH U
razamu. 3akoH Ilackans

29 pek

12 auB

14 auB

https://m.edsoo.ru/25TVMI1FDL

https://m.edsoo.ru/544YMX9WR

https://m.edsoo.ru/CG5POSNWO

36

I[aBJIeHI/IG B XXUJKOCTH U rasec,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIbI
TAXKECTHU

19 aHB

https://m.edsoo.ru/K7T1219UC

37

38

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay»

Coob1maromnmecs cocysl

21 aHB

26 AHB

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7HDBMDHR?2

39

40

41

42

I'mapasimueckuil npece

Manomertpsl. IlopiiHeBoi
SKUJKOCTHBIM HAcoC

AtMmocdepa 3emmnu. [IpuanHb
CYIIIECTBOBAHUS BO3AYIIHOMN
000JI04KH 3eMITH.
3aBHUCHUMOCTh aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJT
YPOBHEM MOPS

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

28 siHB

2 desp

4 desp

9 dpesp

https://m.edsoo.ru/67X2LF396

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW IM

https://m.edsoo.ru/PYRNEDISY




43

44

H3mepenune atMmochepHoro
nasienust. Oneit Toppuuenin

3aBUCUMOCThH aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

11 desp

16 deBp

https://m.edsoo.ru/2I83TIPD4

https://m.edsoo.ru/YWJFWMZIJ]

45

bapomerp-anepoun.
ATMmochepHoe JaBieHHe Ha
Pa3IMYHBIX BBICOTaX

18 desp

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amag mo Teme
"ATmocdepHoe naBneHue"

JlelicTBuE KUAKOCTH U Ta3a Ha
HOrPY’KEHHOE B HUX TeJO.
ApxumenoBa cuiia

JlaGopaTtopHas pabota
«Omnpenenenue
BBLITAJIKUBAIOIICH CHJIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B JKUIKOCTbHY

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BoJIe OT 00bEMa
HOTPY>KEHHOH B JKUAKOCTb
YaCTH TeJay

IInaBanue Ten

25 desp

2 mapTt

4 mapt

9 mapt

11 mapt

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

https://m.edso0o0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa
HJIM KOHCTPYUPOBAHHUE JIOAKHU

16 maprt

https://m.edsoo.ru/BGOVBS63P




52

53

U OIIpE/ICIIEHUE €€
rpy30MoabEMHOCTH"

Pemenne 3a7a4d mo Tremam:
«IInaBanue cyaos..
BosnyxonnaBanue,
«/laBnenue TBEepABIX TEI,
JKUIAKOCTEU U Ta30B»

Mexanuyeckas pabota

18 maprt

23 mapt

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7LS5

54

55

56

MomtsocTts. EauHuiist
MOIITHOCTH
Vpok-uccienoanue "Pacuér

MOIIHOCTH, Pa3BUBAEMOM MPH
HoIBEME 10 JiecTHHIE"

[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cui Ha peryare

25 mapt

6 anp

8 anp

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS2

57

KonTponbHas padbora no teme
«/laBneHue TBEpABIX TEII,
KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

13 anp

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TEKCTaMu 110 TeMe «JlaBieHue
TBEPABIX TN, KUAKOCTEN U
ra3oB» / Becepoccuiickas
npoBepoyHas paboTta

15 anp

https://m.edsoo.ru/RFCSYBI9FS8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

20 anp

https://m.edsoo.ru/KR7VOIXUT




60

pabora «MccnenoBanue
YCIIOBHI paBHOBECHSI pbIyara

Penrenue 3amad mo reme

«YcnoBus PaBHOBECHA
pbriara»

22 anp

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunuent noneznoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/[ HakioHHOM
MJIOCKOCTHY

0.5

27 anp

https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo reme
"Pabota, momuocTs, KIT/1"

29 anp

https://m.edsoo.ru/VESXBQLVS

63

64

65

66

MexaHnyeckas SHEeprusi.
Kunernueckas u
NOTEHIMAIbHAS DHEPTUS

3aKOH COXpaHECHHUS
MEXaHUYECKOM IHeprun

YPpOK-3KCIIEpUMEHT IO TEME
"OKCcepUMEHTAILHOE
onpeieJICeHuE U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUH MPU
CKaTBIBAHUH TEJIa IO
HaKJIOHHOM MJIOCKOCTH"

KonTtponbHas pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprus»

4 man

6 mana

11 mana

13 masn

https://m.edsoo.ru/3HOQE7HOYK

https://m.edso00.ru/46Y227ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




. Pabora ¢ Tekctamu 1o teme

67 " " 1 18 man https://m.edsoo.ru/MJJPGGSA3
MexaHn4ecKoe IBHKEHNIE
"PaGora. MOIIHOCTE.
68 " 1 20 mas https://m.edsoo.ru/XT2SMNZYM
OHeprus
OBLIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOJIOKCHUS
MOJIGKYJIﬂpHO-KI/IHCTI/I‘ICCKOﬁ
TEOPHHU U UX OIIBITHBIC
IMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KoHnTpoJanLHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U

ra3000pa3HOro COCTOSTHUMN
BEILIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBsICHEHHE CBOMCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUM
BEII[SCTBA Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrannnyeckne n
amop(¢HbIe Tena

CMmayuBaHue u
KanWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe pacmmpenue u
cKatue

https://m.edso00.ru/8G73PVM40

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

https://m.edsoo.ru/I3N30OKS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenusis sHeprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEH YHEPTUHU

Bunae! renonepenaun

https://m.edsoo.ru/5SXSV6F15B

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J30Q70P

11

Ypok-koHpepeHuus
"IIpakTHueckoe
MCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIETAX
sHeprocoepekeHus "

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEIL1OTEL.
VY nenbHas TEILUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TertooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBICHUS
TEI000MeHa Npu
CMEIIMBaHUM XOJIOAHOHN U
ropsiueit Bogs"

PacuyeT KoauyecTBa TEIIOTHL,
HEOOXOIMMOTI0 IS
HarpeBaHus Teja u
BBIJICJIIEMOTO UM TIPU
OXJIaXKJICHUU

https://m.edsoo.ru/88291DDIZ

https://m.edso0.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JTSMRA1APW




16

17

JlaGopaTopHnas pabota
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BemecTBa"

DHeprus TorMnBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIIMYECKUX TEJL.
VY nenbHas TEI0Ta IJIaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHast pabota
"Onpenenenue yaeabHOU
TEIUIOTHI TIJIaBJICHHS JTbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTD
TEMIEPATyphbl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

Bnaxnocts BO3ayXa.
JlaGoparopHas paboTa
"Onpenenenre OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

Pemenue 3agad na
ONPEIEIIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneit. [lapoBas

https://m.edsoo.ru/6BKWSWYG6




25

TypOuHa. JIBurareinp
BHYTPEHHETO CTOPaHUS

KIIJI TenmoBoro aBurareris.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CPeIbI

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUsI U
[IpEBpALICHUs SHEPTUHU B
TETIJIOBBIX MTPOIIECCax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.eds00.ru/9AQ53CC7C

28

KonTtponpHast pabora o Teme
"TennoBble SIBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemiecTna'

https://m.edsoo.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. J[Ba pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
UHIYKIUEU U IIpU
COTMPUKOCHOBEHUN"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JEKTPUYECKOTO TOJIA.

https://m.edsoo.ru/N79CZGZ1J




33

[TpunuMn cynepno3uiuu
ANEKTPUYECKHUX TOJEN
Hocurenu snextTpuueckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

IIpOBOHUKY U TUATEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOIO 3apsijia

https://m.edsoo.ru/USJR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKa

JlercTBUA 2IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelcTBHE AIEKTPUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.eds0o0.ru/SXWWOSWJ5

https://m.edsoo.ru/IS 1IMP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DIIeKTPUUECKHUI TOK B
MeTalIaxX, KHUJIKOCTSAX U ra3ax

https://m.edsoo.ru/E4ACOOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI




42

43

44

45

46

47

48

DJeKTpUYeCKOoe HapsKEHHE.
Bonbr™merp. JIabopaTopHast
pabota "H3mepenue u
pEeryIupoBaHKe HAPSHKEHUS "

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COIMIPOTUBJICHHUE
BC€IICCTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COIMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCHUMOCTEH CUJIBI TOKA OT
HanpspkeHus. 3akodH Oma jyuist
ydacTka Ienu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTOpa M HANPSHKSHSI Ha
pesucrope"

[TocnenoBarenbHOE U
napanjielbHOe COeAMHEHUS
IIPOBOJTHUKOB
JlaGoparopHas paboTa

"ITpoBepka npaBuiIa CII0KEHHUS
HaIpPsHKECHUH TIPU

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUOSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VO3VYPOTS




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenne 3amau Ha
npuMeHeHue 3akoHa Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Omnpenenenne pabOThI U
MOITHOCTH AJIEKTPHYECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IJHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

55

[TocTossHHBIE MATHUTHI, UX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHne nosiel NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR




56

57

58

MaruutHoe nojie. MarautHoe
[oJIe 3eMJIU U €T0 3HAYECHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpruYECcKue 3apsiabl.
3apspKeHHbIE Tela U UX
B3aumoiericTBus. [locTostHHBIN
AIIEKTpUYECKUl TOK"

KonTponbhas pabota no Teme
"DeKTpUUEeCcKue 3apsiabl.
3apspKeHHBIE Tea U UX
B3aumojieicTBus. [locTosTHHBIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH IO TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKa
MarauTHo€e 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenune neiicTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




62

MarHUTHOTO MO Ha
MPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JICKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoncTpyupoBanue u
U3y4eHue paboThl
aneKTpoBUraTes"

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

63

64

65

66

67

Omnbiter @apazes. 3akoH
3H€KTp0MaFHHTHOﬁ HHAYKIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DIeKTpUUeCKre U MarHUTHBIE
sBiIeHus"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MAaTHUTHbIE
ABJICHUS"

PeseprHrlit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrlie
siBieHus"”

https://m.edsoo0.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edso00.ru/4B8GKYQ1X




PesepHbIii ypok. Pabota ¢
68 TEKCTaMU II0 TEME
"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JBUKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'0O IBUXKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIPsIMOJIMHEWHOE
JBUKECHUE

HepaBaomepHoe
IIPSIMOJIMHEMHOE IBH)KEHUE.
CpenHsisi © MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh NpSIMOJIMHEHMHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHnast pabota
"OnpeneneHne yCKOpeHus Tea
MIPH PaBHOYCKOPEHHOM
JBHKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1 KKINJFOS8




CB00OgHOE MaIeHHE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
OmnsiTel [Nanuies
PaBHOMEpHOE ABMKEHUE TIO

.Ile

9 ORPYHHOCTH plfoﬂ 1 Hactota https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeiHas u
YTJIOBasi CKOPOCTH

€HTPOCTPEMUTEILHOE

10 Henrpoctpemurens https://m.edsoo.ru/OSLFGWEZY
YCKOpEHHUE
IIepBb1it 3ak0H HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
Bexkrop cuibr
Bropoii 3axkoH HerotoHa.

12 p B https://m.edsoo.ru/5SA28NGVEV
PaBHogeiicTByIOIIAs cria
Tpertuii 3axoH HeroToHa.

13 PETHH 3AKOH HBIOTOH https://m.edsoo.ru/XPFY G64RM
Cyneprno3unus cui
P

14 CHICHHE 3331 Ha HPUMCHCHHC htps://m.eds0o.ru/GEM2S4HK9
3axoHOB Hbrorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3ama4a no teme «Cuna

16 HHICHHE Sa/a% MO TeM i https://m.edsoo.ru/HML1AMN12
YIOPYTOCTH
JlaGopatopHnas pabora

17 «OmnpenenenHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBD)

18 Cuna tpenus https://m.edsoo.ru/B4WPRASI7
Pemenne 3ama4u mo teme «Cuna

19 HHerH LT O TEME «uit https://m.edsoo.ru/PJDH2DCIT
TPCHUS
JlaGopatopHnas pabora

20 "Onpenenenue kodpdunrenrta https://m.edsoo.ru/CS6RD8K X8

TPEHUS CKOJIbKEHUS"




21

22

23

24

Permrenue 3agad mo reme
"3axonsl HeroTona. Cuia
ynpyroctu. Cuia Tpenus"

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHue cBOOOAHOTO
naIeHus
Ypok-koHbepeHIus
"JIBUKEHUE TET BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conueunas cucrema).
lamaktuku"

Pemenue 3amau nmo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO

TAroreHus"

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.eds0o0.ru/VO2GVEYAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCHE MaTepuabHOI
TOYKU. AOGCOJIFOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHus. MOMEHT CUIIBIL.
entp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOIFOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla C 3aKPEIJIEHHON OChIO
BpauieHuss. MOMEHT CHUIIBIL.
IenTtp TsKECTH

https://m.edsoo.ru/GAMQW4SLS




28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoKecTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.
BzaunmoneiictBue ten"

KonTponbhas pabota no teme

"MexaHn4yecKoe IBUKEHUE.
BsaumopeiictBue Ten"

https://m.edso0o.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5]J

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tenma. UMImysbsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJEHCTBUE

https://m.edsoo.ru/7PISBWQD2

32

33

34

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIysbca"
VYpoxk-koHpepeHuus
"PeakTUBHOE JBUIKEHHE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

Pabora critbl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlabopaTopHas pabota
«Omnpenenenne pabOThHI CHITBI
TPEHUS IIPU PaBHOMEPHOM
ABHWXKCHUU TCJIa 110
TOPU30HTAILHOM TOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8




37

38

CBs3b 3HEprUU U paboTHI.
ITorenumanpHas SHEpPIrust
Kunernyeckas >Heprus.

Teopema 0 KHHETHYECKOM
SHEPrUn

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopnas pabota
«M3yueHue 3aK0Ha COXpaHCHHS
SHEPTUM»

KonebaTenpHoe ABMKCHUE U
ero XapaKTEePUCTHKH
3aryxaromue KoieOaHusl.

BrinyxaeHnsie koneOaHusl.
Pezonanc

https://m.edso0.ru/OTVK8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

44

45

46

MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD TIepHOJa
KOJICOaHHH OT )KECTKOCTH
NIPY>XUHBL ¥ MACCHI IPy3a»

HpeBpameHHe OHEPTHUHU Ipu
MEXaHHUYECKHX KOJICOaHHUSIX

JlabopaTopHas pabota
«OrmpeneneHne 4acToThl U
nepuoja Konebanui
MPYXKUHHOTO MasiTHUKa»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacCBhI Tpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

49

50

MexanndecKre BOJIHEI.

CBolCTBa MEXaHHYSCKUX BOJIH.

[IpononbHbIe U IONIEPEUHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS

52

53

54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHNA PE30HAHC
Ypok-koHbepeHIus
"VbpTpa3ByK U MH(PaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM




55

56

57

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHHUSI.
MexaHu4ecKue KojacOaHus u
BOJIHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7744VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBA3U"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONpPEAEIICHUE YaCTOThI U JUTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DneKTpOMarHuTHas MPUpPoa
cBera. CKOpOCTh CBETA.
BostHOBBIE CBOMCTBA CBETA

HcTounuku cera.
[IpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenusa Comnnua u JIyHsl

https://m.eds00.ru/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN




63

64

65

3aKOH OTPaKEHHS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTPAKECHHE
cBera. Vcrosb30BaHue MOTHOTO
BHYTPCHHETO OTPAXXCHHUS B
OINITUYECKUX CBETOBOJIAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopuas pabora
"UccenoBanue 3aBHCUMOCTH
yria MpeJoMIIEHUS CBETOBOTO
Jy4a OT yIJia najeHus Ha
rpanuiie "Bo3nyx-cTekno""

https://m.eds00.ru/R80OIT10S

67

VYpok-koHpepeHus

"M cnoibp30BaHKe TOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0OL9F63ZRU

68

JIuusel. OnTnyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

70

IToctpoenue n3odpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
paccTosHUS U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ




71

72

Ypok-koH(bepeHIus
"Ontuyeckue JIMH30BbIE
npubopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1 ACI9PW

73

Ypok-koHpepenrus "eexTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CreKTpaIbHbIX
uBeToB. Jlucrnepcus cBera

Jlaboparopnas pabota "OnbIThI
10 Pa3JI0KEHHUIO O0eIoro CBeTa B
CIICKTp U BOCTIPUATHIO I[BETA
MIPEIMETOB TIPU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC

¢bunabTpe"

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus 1 nuppaxnus”
OmnsiThl Pesepdopna u
IJIaHEeTapHasi MOJEINb aTOMa

[Toctynatel bopa. Moneins
atoma bopa

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G?2

79

Hcnyckanue u normnonieHue
cBera aToMoM. KBaHTEI.
JIunenyaThie CIIEKTPHI

https://m.edsoo.ru/MILRTHPCO




YpoK-npakTUKyM

80 "HabmnroneHue crekTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PagnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM

82 CTpoeiHe aToMHOro A7pa. https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens

83 PaHOAKTHBHbIC NPEBPALLCHHA. https://m.edsoo.ru/RA796TPSP
H3otorbl
Pemenue 3agau no teme:

84 "PagnoakTUBHBIC https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [lepuona monypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koH(bepeHus

86 "PannoakTuBHBIE U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
MpUPOE, MEAULINHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUd 3apsAI0BOI0 U https://m.edsoo.ru/YOQ2XMKOOQ
MAacCOBOTO YHCEN
DHeprus CBSA3U aTOMHBIX SIJIEp.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU

89 ,l')emeHHe 3a1at o T,eMe https://m.edsoo.ru/OD4KHLQ4T

S nepHblie peakuuun

Peakunu cuHTe3a U neaeHust

90 anep. ctounuku sHeprun https://m.edsoo.rut/RMBFQBND7
ConHiia u 3BE311

91 Ypok-Kkondeperns "Snepras https://m.eds00.ru/QTNWFW90Q

sHepreTuka. JlencTeus




92

93

94

paZlMOAKTUBHBIX U3Ty4YE€HUI Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBHIE BOJTHBI.
KBanToBble sBaeHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumopeiictBue ten"

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLIOJJ

95

[ToBTOpenue, obo0IEHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a/1a4 M0 TEME
"TemnnoBsle nponecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
Ka4yeCTBECHHEIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBUTaTeiaci”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHsIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KII anexkTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

IToBTOpenue, o0o0mIEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBble sIBJICHHS"

https://m.edsoo.ru/FK30FNRHX




[ToBTOpeHME, 0000IIEHNE.
99 Pabora ¢ TekcTamu o treme

"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpeHME, 0000IIEHNE.
100 Pabora ¢ TekcTtamMu o TeMe
"Konebauus 1 BOJIHBL"

[ToBTOpeHME, 0000IIEHNE.
101 Pabora ¢ Tekcramu o TeMe
"CBeToBbI€ ABIcHUA"

https://m.eds0o0.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

[ToBTOpEeHME, 0600IICHNE.
102 Pabora ¢ TekcTamu o Teme

"KBanToBas u siaepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NUS8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPaKTOBaTh (U3MUYECKUH CMBICT MCIOJIB3YEeMBbIX BEJIWYMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1au B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3bIBatoNMe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alMChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYUHBI B (OPMYJBI U HPOBOIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIEC IS
peICHUA 3aaa4, OLICHUBATh PCAITUCTUIHOCTD HOJ'Iy‘-IﬁHHOfI

(bu3nYecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHUM HCCIEIOBAaHHUS BBIICIATH
MpoBepsieMOe  MIpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJIYYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPE3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(hU3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEMIOKEHHOM MHCTPYKIMM: TP  BBINOJHEHUM  W3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHUHIMIBLI JEHCTBHUS HW3Y4YEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

WCIIONIb3YSl 3HAHMSIT O CBOMCTBaX (U3MYECKUX SABICHUU U

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTHYECKOTO  HCIOJIB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(pOpMaLnuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GU3HUECKOro
CoJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOXKAATH BBICTYIINICHUC npeseHTauHeﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacrpenienaTh O0SI3aHHOCTH B TPYINIEe B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33aJadyaMH, CJCAUTh 3a BBIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh ITOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4e€OHYIO, BBIICTISATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEJHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKHE SBICHUS U MPOIIECCHI,
HCIOJIb3ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 nOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIJCIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HKCIIOJIb30BAHMEM aHaJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ M3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIATbL CXEMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecreyeHus: Oe30MacHOCTH IpH

oOpameHun ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOACHUS HOPM 9SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOTO COJEepKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHusi, 0000mas HPOPMAIIUI0O U3 HECKOJbKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJTHEHUH YY€OHBIX MIPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMM, CJEIAUTh 3a BBINOJIHEHUEM IUIAHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIB30BAaTh N3YUCHHBIC TIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYIO BEIHYUHY C
JIPYTUMHU BEJIHMUYMHAMU, CTPOUTH I'padUKH U3YYEHHBIX 3aBUCUMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBJ'IeHHﬁ, (bHSH‘ICCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUI PeUIeHus, TPOBOJAUTh PACYEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYE€HHOT'0 3HAa4eHUs (PU3NMUECKON BEITMUNHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMpPU TOMOIIU
(U3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAaHUE UCCIIEIOBAHUSI, BBIICIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJIEHUS MCCICIOBaHMs, [EJIaTh BbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOMCTB TEI: CAMOCTOATENBHO COOMpATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpSeMOil BeIWMYUHBI ((POKyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PUKCHPOBATH PE3yJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (DU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATH HW3MEPEHHS, CIEAysl MPEeII0KEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JMH3a, IJaHeTapHas MOJEeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOHM HAa MX OIMCAHMS, HCIOJIb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-IPAKTHUECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil obOecrieyeHus: Oe30MacHOCTH  IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYs TOMCKOBBIN 3ampoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYpy (PU3UUECKOrO COJIEpKaHuUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh MOpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, IMyOJIMIHO TIPEIICTABIISITh PE3YIbTAThl IPOSKTHON HITH
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  T'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAaHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

1.1

Ou3uka — Hayka O mpupoje. SBiIeHHsS NPUPOIBI.
®dusnueckue SBICHUS: MEXaHUYECKHE, TEIUIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUUuHBL. M3MmepeHue (U3MUECKUX
BenuuuH. ®Duszmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKC T'HIIOTES, 00BsACHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIbIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenue TEMIIepaTypbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEILIECTBA

2.1

22

2.3

CrpoeHue BellecTBa: aTroMbl M MOJIEKYNbI, HX
pa3zMepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA

JBuxeHnne dyactuil BemiectBa. CBSI3b CKOPOCTH
JOBUKEHMSI 4acTHL € Temmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: TPUTSKEHUE U

OTTAJIKNBAHHC




ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta30B,
KUAKOocTed M TBEPABIX  (KPUCTAUIMUECKUX)  Tell.
2.4 B3anmocBs3b MeXKIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOTHI:
Ouenka auameTpa aromMa METOJIOM PsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITel IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O MIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOpOCTb IIPU HEPABHOMEPHOM
' JIBUKEHUU. Pacyér myTu n BpeMeHU BUKEHUS
SIBnenue uHepuuu. 3aKoH MHEpUUHU. B3aumMonelictBue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TElL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOIIBIO AUHAMOMETpPA
37 SIBneHue TAroTeHus U cuna TsbkecTu. Cuita TSHKecTH
' Ha Jpyrux maserax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnosxeHue cui, HalpaBJIEHHBIX 1O OJHOW IPSIMOM.

PaBHOelicTBYIOIIIASA CHUIT

3.10 [IpakTuueckue padbOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIIA U Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUS OpycKa WM [IapuKa To
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OmnbITel,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmaiiun) nmpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca TeJia U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@u3nYeCKUe ABJICHUS B IIPUPOJE: IPUMEPHI IBUKEHUS C
pa3IMYHBIMU CKOPOCTSIMU B KUBOM U HEKUBOU IIPUPOJE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

[[aBJ'IeHI/IC TBép,I[OFO tena. CrocoObl YMCHBIICHUA U
YBCIMYCHUA OAaBJICHUA
I[aBJIeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['mapaBnnueckre MeXaHU3Mbl

Atmocdepa 3emnu U armocepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emun. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBJIEHHUs OT BBICOTHl HaJl YPOBHEM
Mops

N3mepenue atmochepHoro nasienus. [Ipubopsl mmst
M3MepeHust aTMOC(hEepHOro JaBIeHUS

JleiicTBHE JXHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxuMmenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3gyxormniaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa NOrpyKEHHOH B JKUJIKOCTh YacTH Teja.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha TeJo, IOIpy:KEHHOE B JKUAKOCThb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHJIBL, IEHCTBYIOIIEH Ha TEJO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOU B XKUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyumpoBanume — apeomerpa  WiIn
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneieHue e

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOrO JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuyeckue yCTpOHCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJOIPOBOJIA, TUIPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOITHOCTb

5 3 IIpocTble MexaHM3MbL: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuino paBHOBecHs! ppluara

54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o010T0€  TpaBwio»  MexaHukd. KoadunueHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHum3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5g [losnHas mexaHuueckas >Heprus. 3aKkOH W3MEHEHHUS U

COXpPaHCHUMA MEXaHUYeCKOM OHCPIrun
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5.10

[IpakTrueckue pabOTHI:

Omnpenenenue  pabOThl  CHIBI  TPEHUS  MpH

paBHOMEpPHOM JBMKEHMHM Tejla IO TOPHU30HTAIbHON
nosepxHocTtu. MccnenoBaHue — ycloOBHHM — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM  MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKOM IHEPTrUuun

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOMCTBA: pblyar, MOABUKHBIA U
HEMOJIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE

MEXAaHHU3MBbI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOeHHUs Bewiecrsa. Macca U pasmepsl
MoJieKyll.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOfI TeOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHU# BemecTBa. Kpucramimyeckue u amopdHbie

TCI1a

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEOpun
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




Buyrpenuss JHEPIHUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUIMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipuntuner  pabotel  TemioBbix aurarened  KIIJI
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble JBUTAaTENIM U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJIOBBIX MPOIleccax
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITH 110 BRIPAUIMBAHUIO KPUCTAILIOB OBAapPEHHOU
COJIM UJTU caxapa.
6.17

OnpITHl 1O HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KHUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue 1aBjiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka rurnoressl JIMHEHHON 3aBUCUMOCTH JJIUHBI
CTONOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIepaTyphl.

Hab6nronenue n3MeHeHus: BHyTpEHHEH 3HEpruu Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IpHU
CMELIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJYyYEHHOTO
BOJIOH MpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
LUAJTUHAPOM.

Ornpenenenne yaelbHON TEIMJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca uCIapeHusl.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3TyXa.

OnpeneneHHe YHGHBHOﬁ TCIIJIOTHI I1JIaBJICHHA JIbJA.

6.18

6.19

duznueckre SBICHUS B TMPUPOJIC: IMOBEPXHOCTHOE
HATsDKEHWE W KaNWUIApHBIE SIBICHUS B IIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyueHue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTpPOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHET'O CI'OPpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Tei. J[Ba poja 3MeKTpUUECKHX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aHMOJICHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuuecKoe moJie. HarnpsxénHnocTs

7.3 anekTpudeckoro mnons. IlpuHnunm — cynepno3unmu

AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKTpUYECKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cwia TOKa. ODJIEKTPUUECKOE
' HaIpsKEHUE
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieJIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DneKTpUYecKne 1enu U MOTPEOUTETH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarnutHoe mojie 3eMiI U €ro
. 3HaUYEHHUE IS )KM3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
. Toka. [I[puMeHeHne 37IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIeKTpOABUTATENH TOCTOSTHHOTO TOKa. Mcrmonp30Banme
. AJNIEKTPOJIBUraTeIei B TEXHUYECKUX YCTPOWCTBaX U Ha
TpaHCIopTe
718 Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUSs
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbIThI O HAOJTIOICHUTO JICKTPHU3AIIUN TEJT MHIYKIICH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka pabOTHl AIICKTPUYECKOW IIETH
IMOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COIMPOTHBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIIOIIA U TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBUiia CJIOXKEHHUSI HANPSHKCHUN TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKAa, HUJIYIIETO Yepe3 Pe3UcTop.
OrmpeznernieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICISAEMOM Ha pe3ucrope. HccaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarduTHOTO B3aUMOJICHCTBUSA
MOCTOSTHHBIX MAarHUTOB. VI3yuyeHWe MarHUTHOTO OIS
MOCTOSSHHBIX MAarHUTOB TIpU WX OOBEIWHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. ONBITHL,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHIJIBI




B321HMOI[CI>1CTBI/I§I KaTylIK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HalIpaBJICHHs TOKa B Karymke. l3ydeHue
JEMCTBUSI MAarHUTHOIO MOJII Ha IMPOBOJHUK C TOKOM.
Koncrtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SABJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHCHHM 3HAYCHHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUIsI KU3HU Ha 3eMIie, OIsIpHOe

CHAHHC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
paznena
MEXAHMWYECKUE ABJIEHUA
81 Mexannyeckoe JBWXEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCUTETBHOCTh MEXAaHNYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE
HepaBHOoMEpHOE  MOpSIMOIMHEWHOE  JBH)KEHUE.
8.4 CpenHsass W MIHOBEHHas  CKOpPOCTb  Tella  MpHU
HEPaBHOMEPHOM JIBIKCHHH




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JBUKECHHE
8.6 Cob6oanoe nagenue. OneiTel ["anmnes
PaBHOMepHOE nBU)KEHME 110 OKpY)KkHOCTH. [lepuon u
8.7 yacToTra oOpamieHus. JIMHEHHass W yIJioBask CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 [TpuHIIMIT CYynIEpHO3ULIMU CUJIT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuja TPEHHUsS CKOJIbXKEHHUS, CHJa
' TPEHMUS I0KOS, IPYrHe BUIbI TPEHUS

214 Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOTHOTO HaieHUs

815 JBuxenne mnaHer Bokpyr Comnua.  Ilepsas
' KOCMMYecKasi CKopocTb. HeBecoMocTh U neperpysku

%16 PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO

817 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHON OCBIO
' BpaileHuss. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc tena. M3menenne nmnynbca. MIMmyibe cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexannueckasi paboTa U MOILTHOCTh

822 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIuu 1 paboThl

823 [loreHunanbHass »dHeprus Tena, MOAHATOIO HaJ
' MTOBEPXHOCTBIO 3€MJIN

8.24 [ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOH
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHNYECKON SHEPrUU




8.27

[TpakTrueckue pabOTHI:

OnpeneneHue cpeaHe CKOPOCTH CKOJILXKEHHS Opycka
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
Omnpeznenenue yCKOpeHus Teja Mpu paBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM  JIBIDKEHWUM  0e3  HadaJbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JIBUKCHUH 0€3 HadaJIbHONH CKOPOCTH IYTH OTHOCSITCS
KaK ps HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MMPOMECIKYTKHU BPEMCHU OWMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJIIBHOI'O  OaBJICHUA.
Onpenenenne kodpPUIMEHTa TPEHHUS] CKOJIbKEHUS.
Onpenenenne >kECTKOCTU TNpyxuHBL. OnpenencHue
paboThI CHUJIBI TPEHUS TPU PABHOMEPHOM JBMIKCHUH
TeJIa 10 TOPU30HTATLHON TTOBEepXHOCTH. OmpeneneHme
paboThl CHIIBI YIPYrOCTH IpH TOABEME Tpy3a ¢
HUCIIOJIB30BAHUEM  HCIIOABUXXHOI'O W ITOABUXHOI'O

0JIOKOB

8.28

DuU3NYECKUE ABIICHUS B IPUPOJE: IIPUIUBBI U OTJIUBBI,
nBikeHne TuianeT CONHEYHOM CHCTEMBbI, PEaKTUBHOE

ABUIKCHUC JKUBBIX OPTaHU3MOB

8.29

Texuuueckue YCTPOﬁCTBaI CIIUAOMCTpP, HAaTHYUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHNWYECKUE KOJIEBAHHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTePUCTUKH  KOJICOAHUM: TEpUuoj, YacToTa,
aMIUIATY1a
MaremMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  sHepruu  mOpu  KoseOaTeIbHOM
JBUKEHUU
03 3aryxatomue Kosiebanus. BeIHyKIeHHbIe KoneOaHMs.

Pe3onanc




94

Mexannueckne BOaHBL. (CBOMCTBA MEXaHMYECKHX
BOiH. IIponosbHBIE M mOmEpedHble BOJIHBL JlIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
Mexanndeckue BOJIHBI B TBEPIOM TeIIE, CEHCMUYECKHE

BOJIHBI

9.5

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

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue paboTHI:

OnpeneneHre 4YacToThl H TMEpHOAA  KoJeOaHH
MaTEMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl H TEpPHOAA  KOJeOaHHH
HPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Tlepuoja KoseOaHui
HOJBEIIEHHOI0 K HHUTU Ipy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Tiepuoja KoyeOaHui
HOPY)KUHHOIO MasTHUKa OT Macchl Tpysa. IIposepka
HE3aBUCUMOCTH  Iepuoja  KoiebaHuM  TIpy3a,
HOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHbL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naacHus

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMMYECKHUE BOJIHBI,
IlyHaMH, X0

TexHUyeckue YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

OJIEeKTPOMAarHUTHOE 10JIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

[Ikana IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupoja cBera. CKOpOCTh CBETa.
BonHoBEIE cBOMICTBa cBETA

[TpakTiueckue paboThI:

I/I3yquI/Ie CBOICTB QJICKTPOMArouTHBIX BOJIH C

MTOMOIIIbI0 MOOMIIBHOTO TeedoHa




11

dusuyeckue SBICHUS B MPUPOAE: OUOIIOTUYECKOE
10.5 neiicTBue  BUAMMOTO,  yIbTPadUOIETOBOTO |
PEHTTEHOBCKOTO U3TYYECHHM
106 Texnuueckue yCTpoOiicTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTouHMKH cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano.  3akoH
' OTpaKEHMsI CBETA
114 [Ipenomiienne cBeTta. 3akOH IPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 JIunza. Xop tydeil B IuH3€
116 OnTuueckas cucrema (oroanmapata, MEKPOCKONa U
' TeJecKona
117 I'ma3 kak onTudeckas cucreMa. bIu30pykocTh H
' JAIbHO30PKOCTh
Paznoxenne Oemoro cBera B crmekTtp. OnbITH
11.8 Hprorona.  CnokeHue  CHEKTPAJIbHBIX  IIBETOB.
[ucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBanne 3aBUCUMOCTH  yIVIa  OTPaXEHUS
CBETOBOTIO Jy4a OT yIJia MaJeHusl.
N3yueHune XapakTepUCTUK M300paxKeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBaHnue 3aBUCMMOCTH yIjla MPEIOMIICHUS
11.9 CBETOBOTI'O JIyda OT yrja NaJeHUs Ha IPAHULE «BO3AYX —

CTEKJIO».
[Toryuenue M300paKeHUi c MTOMOMUIBIO
coOMparoIel JTUH3HI.
Omnpenenenne (GOKYCHOTO  pacCTOSHUS U
ONTUYECKOH CHJIBI COOMparoIIeil TMH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.




OnBITHI IO BOCTIPUSITUIO LIBETA MPEAMETOB MPHU UX

HaOJII0ICHNH Yepe3 [IBETOBbIE (DPUIBTPHI

du3nuecKkue SIBICHUS B npupoac: 3aTMCHHUA COHHI_[a n

11.10 JlyHBI, 1IBETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakus, pagyra, MUPax)
1111 TexHuyeckue  yCTpOUCTBA: OYKH,  IIEPUCKOIL,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
121 OnbiTel Pe3epdopna u muaHerapHas MOjENb aroma.
' Mogens aroma bopa
122 Hcnyckanue u noriomeHue csera atoMoM. KBaHTBI.
' JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ITydeHHs
124 Crpoenue aromHoro sjapa. HykiioHHas Monenb
' aTOMHOTO siipa. M3oTonsl
y PanuoaktuBHble npeBpamenus. [lepron nonypacnana
' ATOMHBIX s1Ep
126 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOr0 U
' MacCOBOI'0 YHCET
OHeprusi CBsA3M aTOMHBIX saep. CBsA3b Macchl M
12 12.7
SHEPruu
128 Peakuun cunTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelicTBHE PpaIMOAKTUBHBIX
' M3JIy4EHUH Ha )KUBbIE OPraHU3MBbI
[TpakTyeckue paboOTHI:
Habntoienue CIUIONIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO GpoHa
®uznueckue SBICHHS B MPUPOJAE: E€CTECTBEHHBIN
12.11 PaaOaKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,

PaAMOAKTUBHOE W3JIy4eHUE HPUPOIHBIX MHUHEPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3IyYCHUH Ha OpPraHu3M
4esI0BeKa
Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'ILHHﬁ AO3UMETP, KaMEpa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOM KApTHHE  MUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJOIHH, 00 3BOJIIOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTrepuu (BEHIECTBO U TOJIE), O JABUKEHUU KakK
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB M HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BaHUE UX NI peUIeHHs yd4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOATENBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBAThH XOJ]
OIIBITA U 3alUCHIBATh €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBOABI;
MNPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAUEHUE BEIMYMHBl U aHAJIM3MPOBATH IOJYYECHHBIE
pe3yiabpTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITEJIBHO COOMpaTh HSKCHEPUMEHTAIbHYK) YCTaHOBKY U
IIpOBOAWTD HCcCiIeJ0BaHUEC 10 HHCTPYKIUHU, MMpeaACTaBIATb
MIOJTyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIWYHMH B BHUJE TaOJIHUL U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JEJaTh BBIBOJABI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH W TBEPABIX TeJ, IUIAaHETapHas MOJENIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUYUHHO-CIICACTBEHHBIE CBSA3H
U CTpOUTHh OOBSICHEHHE C ONOpPOW Ha HU3Y4YEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysl 3aKOHBI W (HOpMyIbI, CBsI3BIBArOIIME (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE JUTS €€ PelIeHHs, UCTIOB30BaTh CIIPaBOYHbIE JJAaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUNHBL; YMEHHE ONPEAEIISATh Pa3MEPHOCTD

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCI]E OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 10 MX OMHUCAHMIO, UCTIONIB3YS 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpKAHUS C HCIIOJIb30BaHHEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; YMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYeHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYC€OHBIX 33aJaHUil HAYIHO-TIOMYJIAPHYIO JIUTEPATYPY
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbl, PECYPChI CETH
WNurteprer; BiameHue 0a30BBIMH HaBBIKAMHU  IpeoOpa3oBaHUS
nH(pOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX NCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBUKEHHE. CpenHss ckopocTs. Popmyna ams
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIIHNH
CKOpPOCTH, MPOEKIMH TEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHHUH
CBoboaHoe najgenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ma/IeHNE TeJa Mo
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra [ BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
R
@®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpPAIICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

TpeHHe IMOKOA 1 TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISA CUJTbL

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 ®dopmyna A BBIUUCIEHUS CUJIbI TSHKECTH BOJIU3M moBepxHocTH 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BekTopHast pusnyeckasi BeIMIUHA.
1.15 =m0
Nmnynbsce cucremsl Teil. M3sMenenue ummynbsca. VIMITysibe cuiibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16 p=myly +m, U, =const
PeaktuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia s BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHnueckas MOIHOCTb:
1.17
n=4
I
Kunernueckas u norenuanpHas sHeprus. @opmyiia a1 BBIYMCIECHUS
18 KMHETUYECKON SHEPTUU:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTeHHHaHLHOﬁ OHCPIHUU TCJid, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysa 71 3aK0Ha
COXpaHEHUsI MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpalieHuEe MEXaHUYECKOW SHEPTUHU NPU HATUYNUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABKHBINA 0y10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
I'mapocraTnyeckoe naBlIeHUE BHYTPU KUJIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

Mexanunyeckue BoHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOIHBI. J[JIMHA BOJHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYXKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBKECHUS; Pa0OTHI CHUIIBI TPEHHUSI, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa M0 HAKIOHHOM IIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
nepro/ia (4acToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue s61EHUS 8 npupode: MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JEHCTBHUE CUJIBI TPCHUA B IIPUPOJIC




U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABUKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOW HACOC, apeoMEeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuIupeHre U CKaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KomuuecTBO TemIoThl. Y aenbHas
TEIIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUdM B Ipoliecce
510 WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIenbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix aurateneit. KI1/ remioBoro asurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUsA €r0 B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BJIAXKHOCTU BO3/lyXa; YACIbHOW TEIJIOTHI
IJIaBJieHUsl Jipaa. lccnegoBaHWe W3MEHEHMS TEeMIepaTypbl BOJABL P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0OOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; Ipoiiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm

CYNCPIO3UIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H IUSJICKTPUKHU




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
13 3axon Oma a1 yyacTka aiekrpudeckoi uenu: I = U/R
ITocnenoBarenbHOE COCTMHEHNUE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ’
CMemiaHHble COEJUHEHNS IPOBOIHUKOB
3.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrena. MarHutHoe Moje MpsSMOTo MPOBOJHUKA C TOKOM. JIluHuu
MarHMTHON MHIyKIIUU
313 MarautHoe 1moJIe TOCTOSIHHOIO MarHuTa. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepenue  3NEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAOOICTO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU




CONPOTUBIIEHU OT JJIMHBI IPOBOJIHUKA, IIOIIAIN €r0 IOIEPEYHOIO CCUECHUS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiIa I 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIBI 3JIEKTPUYECKOrO0 TOKa IIPH

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO TIOJISI JIJIs )KM3HU Ha 3eMie, TOJSIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTaT,
CYETUMK  DJIEKTPUYECKOM HHEPruu, DIIEKTPOOCBETUTEIBHBIE IPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOpP MOCTOSHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mH3eL D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue IpuOopsI
Ilpakmuueckue pabomol

N3mepenune onTHYecKoi CUITbl COOMpPArOIIe JIMH3bI; POKYCHOTO PaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB IIpeIMeTa U U300pakeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToOMIICHUs

3.26 | crekina.

HccnenoBanme cBoiicTBa W300pa)K€HHUS, MOIYYEHHOTO C IOMOIIBIO
coOuparolel JTMH3bI; U3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHsI CBETOBOTO JIyda OT yIjia MaJCHUs Ha T'PaHHUIIS
«BO3YyX — CTEKJIO»

327 Quzuueckue saenrenus 6 npupooe: 3atMmenust Comuna u JIyHbI, 1[BeTa Tell,
' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocraB aToMHOrO0 sigpa. M3oTormsl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCEI
Qu3zuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPTraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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