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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
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 « Duznkay.

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

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3y4YCHUs
Gu3MKN Ha JAEATEeIbHOCTHOM OocHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00yUaroXcs.

[TporpamMmma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, ITOCKOIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SIBJICHHIH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIseT Haubosee sICHbIe
00OpasIlpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHUM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

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

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U HUCITOJIb30BATh HAYYHBIC JJOKA3aTCJILCTBA JIJIA
IMMOJIYUYCHUA BBIBOJOB».

[lenn wu3yuenuss (QU3MKU HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
OIlpeNesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMIICHUS OO0y4alomMXCsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHNE
HCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3yYEHUS
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O PONM (U3UKHU [JIST PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayuien
npo(hecCUOHANIBHON JEATEIbHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUINX pPaACUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOJIOATh MPUPOIHBIC SIBJICHUS W BBHITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HUCCIICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ MH(popmalmenn GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHIH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON IESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



Ob111ee yuCII0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4YeHUs (PU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpamMMe mno (u3Hke nepeyeHb Jad0opaTopHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 SK3aMeHa 10 (U3HKe.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckue BeMMUMHBL. M3Mmepenue Qusnueckux BelWyuH. DuU3NUYEcKue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJIEHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MajbIX 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.
IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbI M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelcTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue  siBmeHud,  OOBSACHSIONIMXCS ~ TMPUTSHKEHUEM — WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh NPU HEPAaBHOMEPHOM JABMKEHHH. PacdeT myTu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneiicTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cumita Kak XapakTepuUCTHKa B3auMoAeucTBHs Tesl. Criia ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOIIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CHUJia
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. U3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTHU MPU B3aUMOJICHCTBUU TET.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAaKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada naBneHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudemu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJ0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue 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 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcIIOBHE IJIaBaHUSA TEJI: IUIABAHUE WIIH MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TULIOTHOCTEU TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npaBuiio» mexanuku. Koaddunuent nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[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 JABUKEHUU TeJla 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBui paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPIUH.
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 COCTOSIHUM BEILIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIUIoNepeaya U coBepiieHne padoThl. Buabl Terionepeaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOc(epHOro
JIaBJICHHUS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TernoBeix apurarencit KIIJ[ termmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YDHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHus ra3a IpU W3MEHEHHHU OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
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 OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

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

HaGmronenue wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBbIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYEeCKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HauyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBHUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

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 pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue 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, IUIONIAAN TMOMEPEUYHOIrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThl IEKTPUUECKOr0 TOKA, UIYILIETO YepPe3 PE3UCTOP.
OnpeneneHne MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUS W HANPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe JABmkeHue. Cpe/lHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHLIMN CyTIEpIIO3UIUU CHUJL.

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

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenue mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus ckartou npyxkuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TAa.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmKeHHs Tea o OKPY>KHOCTH.



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

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

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

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

CoxpaHeHHe MEXaHUYECKON SHEPTUU IIPU CBOOOIHOM A ICHUHU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH MPU JABHKEHUU TeJla o1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXKEHUs Opycka WM JBUKEHUS
HIapUKa [0 HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUHM TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOJIBMYKHOTO U TIOIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

MexaHuuyecKkHne KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTYAa. MaTeMaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHEHHS.
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.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmro1eHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W MepuoAa KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOJIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTHU MepUoO/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

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

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANeKTpoMarHuTHeIX BOJH. Illkama snekTtpomarHuTHBIX BOMH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX 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
OTpaxXeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHHS 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 cnektp. Omnbitel HbtoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

Onrtuyeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ JIy4ed B pacCEHBArOIICH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

W X N o Uk W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHsI CBETOBOTO Jiydya OT YIJia
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

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

4. llomyyeHue n300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
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
LBETOBbIE (DUIIBTPBI.



KBanToBbI€e iBJICHUS.

OmnbiTel Pezepdopaa u mmanerapuas mojnenb aroma. Mogens aroma bopa.
HcnyckaHue u MoromeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepreruka. JeWCTBHUS paauOaKTHUBHBIX HW3JIYyYECHHU Ha IKUBbBIC
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHHs OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJb MTPEAHA3HAYEH JJI1 CUCTEMATU3aLUU
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke aiisg 00ydarommxcs, BBIOPABIIMX 3TOT
y4€eOHBII NpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCcreunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECHOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CU€T TOTrO, YTO OOYUAIOUINECs BBIMOJIHAIOT 3a/1aHus, B KOTOPBIX UM IpejIaraercs:



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

WCITOJI30BATh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3HUECKUX SIBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHue 000O0IIaroero xapakrepa. Moayidb 3aBEpIIAETCS MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHus GuU3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAJIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOILHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMupOBaHHOCTH HABBIKA pedICKCHU, MPU3HAHUE CBOETO MPaBa Ha ONMINOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3HMUECKUX 3HAHUM;



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

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJEACTBUM JIJIs1 OKPY>KAIOIIECH CPEeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHUU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
APYTHX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
JIESITEIbHOCTD;

e - NMOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

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

e - CTPEMJICHME aHAIU3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe 0ocBOEHUS MPOTpaMMEI 110 (pr3HKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATHP M XapaKTepU30BaATh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUSI;



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIIOJJCHUSX, OTHOCSIIUXCS K (PU3HMISCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENIaTh BHIBOJBI C HCIIOJIh30BAHHEM JIETYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanmueii:

MPUMEHSTh Pa3TUYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JIaHHBIX C Y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, ThuarpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
O1arokeIaTeaIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSIMHU JPYTHUX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIEprMEHTAa, HCCIEOBAHUS, IPOEKTA);

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

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHIO: paclpeieisTh POy, 00CYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBATBCS B  PA3JIMYHBIX  IMOAXOJaX TMPHUHATHA  PEIICHHUHA
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoim);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7a4u WIn
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEeATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
($u3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYTOTo YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a/1a4 UK
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xonIy oOyuenus B 7 KJjacce nMpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HAOIOIEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpHUs, pPABHOACHCTBYIOLIAS
cwia,  Jedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHUs (qudQy3usi, TEIIOBOE ABMKCHHE YacTHIl BEUIECTBA,
PAaBHOMEPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHUs TBEPAbIMU TEIaMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaThb MPOSIBICHUE HM3YyUYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha ’KUBOM OpraHW3M, IUIaBaHUE PbIO, pbluark B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4Yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KHUHETHYECKas |
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYeCKUi CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €UHUIIbI
(Gbu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEJIUYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4EeCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HNOMOIIH
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTESY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
OmbITa U (POPMYJIUPOBATH BHIBOIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIIEAOBAaHUSA, COOUpaTh YCTAHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBaHMUS,

NPOBOJAUTH KOCBEHHBbIE H3MEpEeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTH
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), CIEIys NPEIOKEHHOW HWHCTPYKLIMU: TMPHU BHIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOAOIPOBOJA, TUIPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpbl  (HAXOAWTh  WHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUYECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(opMauuu B HWHTepHeTre B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiageTb MNpu€MaMH KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJIMYHO JIeJaTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIeIOBaHUI, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3EHTALUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBHUE, YUUTHIBAI MHEHHUE OKPYKAOIIUX.

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

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTATElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W C)KATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJICHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TETIONpPOBOAHOCTb, KOHBEKLHS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3AUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaUIbl B Ipupoae, u3iydeHue CoaHua, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Noar0CoB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CUSHHME, NPU 3TOM MEPEBOJANUTH NPAKTUYECKYHO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJioTa MapooOpa3oBaHusl, YJeNbHAas TEIJoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOro JACHCTBUS TEIMIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAXKECHHUE,
OOBSICHATh (PUBMYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelat pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIIeHUs 3aJa4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh [P MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJCHUW WU
(buU3nYeCKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaolaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl >KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSHDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpPYyro C  UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHU U yIEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOIO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM MCCIIEN0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEMNJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, NapoOBasi TYypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM OSHEPIuH, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), DIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATE]b BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX LEmner ¢
NOCJIEOBATENBHBIM U NAPAJIEBHBIM COEAUHEHUEM DJIEMEHTOB, Pa3aInyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HWHGOpMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUUA B TIOBCEJIHEBHOMU



KU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPHU OOpallleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BhageTb NpUEMAMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
0o0oOmiass uHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacHpeeNiaTh OOS3aHHOCTH B TpPYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

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

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs,, OTHOCUTEILHOCTh MEXaHWYECKOro ABMXKEHHUs, Aedopmarius
(ynpyrasi, mjgacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BH)KEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpaKeHHE



3ByKa, NPSMOJIMHEMHOE PacHpOCTPaHEHHE, OTPAKEHHE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPHUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE JIEWCTBHE BUAMMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsT M EIUHULBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTMMU BEIUYHMHAMM,
CTPOUTbH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3alUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMI ),
UCIIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3a]aul 3alllChIBaTh KPATKOE yCIOBHE, BBIABIIATH
HEJO0CTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(Gu3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh NPABWIBHOCTh MOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKHX SIBICHUW WK
¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAA KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIy4EHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe Uu3MepseMOl BeNMUYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMepHoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJibTaThl IMOJYYEHHOW 3aBUCHMOCTH



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

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH>KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHWI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomei JMH3bI, PaAUOAKTUBHBIN (OH): TIUIAHUPOBATH
U3MEpPEHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATD
U3MEpEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JINH3a, TJIaHeTapHasi MOJCIIb aToOMa, HyKJIOHHASI MOJIETh
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETP, MATYMK{ TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMHONB3YysS 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXoauMmble (u3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEILHBIX TPUOOPOB U TEXHOJIOTUUECKHUX MPOIIECCOB MPU
pelieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie U COOMpAaroLIEH JINH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMUs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloIIeH cpele;

OCYIICCTBJIATh TOUCK WHGPOpMAMK (U3HNUECKOTO COJCpPKaHUSI B
HuTepHeTe, caMoCTOSATENHHO (DOPMYIHPYSI TOUCKOBBINA 3aIIPOC, HAXOIUTh
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
auTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu VHTepHer, BiajeTh MNpUEMAMH KOHCIIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOECKTHOW HIIM HCCIIE0BATENBCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO TO3HAHUS 2 1 bubmorexa HOK
' ya https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
) JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
3.1 MexaHn4eckoe JTBIKEHUE 3 bubmorexa [IOK

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleificTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTRIE MEXAHHMIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3pes 2. DiekTpr4yecKkne M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannueckue siBJeHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbI€ IBJICHUSA




4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JIEpPHBIEC PEaKLIUH https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O pUpOE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIUUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kak ¢usuka u apyrue ecTeCTBEeHHBIE
HayK{ U3Yy4aroT IPUPOJLY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIIILIO MOJIEIEH
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD IIOJIETA
IapyKa, MymeHHOT o

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, T€M OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LIOK
P hitps://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HAOJIIOIEHUIO TEIIOBOIO
pacIIUpeHUs Ta30BY»
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubnuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJIEI
MexaHHuecKOe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bubnunorexa LIOK
13 CkopocTh. EquHUIEI CKOpOCTH
P AL P https://m.edsoo.ru/ff0a079c
14 Pacuetr myTH 1 BpeMeHU IBIKECHUSA bubnnorexa [IOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak mpuyMHa

HU3MCHCHUA CKOPOCTHU ABUKCHHUS TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa TeJa 0 €ro IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabGopaTopHas paboTta
17 «OmnpeaeneHre MmIoTHOCTH TBEPIOTO
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITimoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencreug ten. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «/3yueHnue
20 3aBUCUMOCTH PACTSDKCHHS
(medopmanumn) MpyKUHBI OT
MIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorenus. Cunaa TOKECTH
CBs13b MEX]y CHIION TSKECTH U
. bubmuorexa [IOK
22 maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3ama4 o teMe "Cuia TSKeCTH
Cuita TSDKeCTH Ha APYTUX IUIaHETax.
23 dusnueckue xa angr UCTHKU bubnuorexa [IOK
P p https://m.edsoo.ru/ff0al1502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cuin. JluHaMoMeT
P a p https://m.edsoo.ru/ff0al8cc
bubnunotexa LIOK
25 Bec Temna. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiokeHue IBYX CUJI, HalIPaBJIEHHBIX
. 7 . P bubnuoreka [{OK
26 10 OJTHOM TIPSIMOA.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

Pemenue 3agau no remam: «Bec
Tenay, «['paduueckoe n3o0OpaxeHne
crny, «CUIbDy,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUC),
«Macca, mI0THOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cub»

bubnmorexa LIOK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 .
TETTAMI, AIKOCTAMH 1 Tasami hitps://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlIeHME B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JEHICTBUEM CHIIBI bubnmorexa LHOK
A hitps://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amaa mo reme «/laBnenue bubnuorexa [IOK
B )KHIKOCTH U rase. 3axkoH Ilackansy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coo01maroImecs cocyabl
HHarot e https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc buGnuorexa [IOK
P p hitps://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuannbl
CYyIIECTBOBAHUS BO3IYIITHOM
41 O}(;I(])IJ'IO‘IKI/I 3emin 3aBy£HMOCTL bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPS
4 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmoreka [JOK
nasieHud. Oneir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBIICHUS OT BBICOTHI HA, OBHEM bubmmorexa TOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AaBJICHUEC HA PAa3JIMYHBIX BbBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtmocdepHoe naBicHue"
JelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYIRCHHOT B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
48 «OrnpesenenHue BbITAIKUBAOLIEH Bbu6mmoteka [JOK
CWJIBL, ACHCTBYIOLIEH Ha TeJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«UccnenoBanue 3a}j’».I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
9 TlIa B BOAC OT 0OBEM® https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tenay
bubmmoteka IIOK
>0 Hnapartne Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeciIeHuE eé
Ipy30M0bEMHOCTH"
Pemrenue 3agad mo reMam:
50 «IlimaBanue cynos. bu6muoreka [JOK
BosnyxorutaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
but6mmorekxa [IOK
>3 Mexaniteckas pabota https://m.edsoo.ru/ff0a3f82
54 MomtHocTh. EquHUIBEI MOIITHOCTH bubmmorexa TOK

https://m.edsoo.ru/ff0a3{82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

57

KonrponsHas pabora o Teme
«/laBieHue TBEpABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJIBIX TEJ, KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepouHas
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIUara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

KoaddutmenT monesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
mMottHocts, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHnueckasi S3Heprusi.
Kunernueckas 1 noTeHManbHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpPUMEHT 1O TEME
"DKcnepuMEeHTaIbHOE OIpEIETICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATIBLHON YHEPTHH MPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH "

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPTUs»

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHu4ecKkoe
nBroKeHne"

PezepaHbiii ypok. Pabora ¢
Tekctamu 1o TeMe "PaboTa.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bu6nmorexa LIOK
https://m.edsoo.ru/ff0adee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KHMHETUYECKOU TEeOpUH
5 Kpucrannnueckue u amopgHbie ] bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHue U CokaTue 1 brbmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK

10 Bite! Tennonepesain https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
TEMJI000MEeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHUHN
JlaGopaTopHas pabota

16 "OHpI;I[eJ'II;HI/Ie I;)/ILCHBHOﬁ brbmmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KPUCTAJIMUECKHUX TEJI. Y AenbHas bubnmorexa LHOK
P oA hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "OnpenenaeHne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bbu6mmoteka [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenune. Vaenbnas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Baf:ncnﬁocn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmuorexa [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratesns.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a i Hl https://m.edsoo.ru/ff0a7c7¢
OKPY’KaIoIIEeH cpebl
26 3aKOH COXpaHEHUs U IPEBPALLECHUS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABiIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperatHbIX COCTOSTHUI BEILECTBA
29 Onexrpuszauus Tei. J[Ba poga
JNEKTPUYECKUX 3apsA10B
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD 2JIEKTPUYECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJEH
Hocurenu aneKkTpruueckux 3apsiios.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXPpAaHEHU DIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecI;BOBaHM;I. I/ICT(})]‘-IHI/IKI/I bubnmorexa LHOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIEKTPUUECKOTO MOJIs Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

39 DJIEKTPUUYECKUI TOK B MeTasuiax, bubnnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonsr™metp. JIaboparopnas padota 0.5 bubnmnorexa [JOK
"N3MepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTIO
44 COIIPOTUBIICHHS TPOBOJHHUKA OT €0 1 brbmmorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IIATU TOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma aiis

ydacTka 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, UAYLIETO Yepe3 PESUCTOP, OT bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CII0KEHUS HAIIPSKEHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajjieIbHOM COEIUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJ1 pa3InyHOTO bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Pa6ota u MomHOCTh
51 ANEKTPUUECKOTO TOKA. 3aKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "OHpE}IGJ‘IEHI/Ie F17))'<160T1>1 Y MOITHOCTH brbmmorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccinenoranue "MN3zyuenue 1 bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunoreka LIOK
56 3eMild U €r0 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPUUECKHE 3aps/bl.
bubnuoreka [{OK
57 3apspKeHHBIE Tea U UX
. N https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTosHHBINM
ANEKTPUIECKUH TOK"
KonTponpHas paboTa mo Teme
"DNIeKTpUUECKHE 3apsIIbl.
3apsKeHHbIE Tella U UX
. . bubmuoreka [IOK
58 B3auMoOAeHCcTBHA. [10CTOSTHHBINI
o " https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepocculickas npoBepoyHas
pabota
PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "llocTosTHHbIN
59 AIIEKTpUYECKUi TOK" / bubmorexa [IOK
3 . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmneiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHne 31eKTPOMAarHuTOB B 0.5 bubmmoreka [JOK

texHuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3yueHnue nerlcTBUSA MAarHUTHOTO
MOJIsI HA IPOBOJHUK C TOKOM"

DNEKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTes"”

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJIYYEHUS IIEKTPUUECKON
SHEPIruH. DIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

66

KonTponbhas pabota no teme
"DNIeKTpUUECKNE U MAaTHUTHbIE
ABJICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUA"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHrIe
sBJjeHus"




OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 68 4 145




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JTBUKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota

- "OnpeneneHye ycKOpeHus Tela npu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas u yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HerotoHna. bubnunoreka [HOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3aK0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akon I'yka ngggifsgsigg/lﬁf%ecﬂ
16 Pemenue 3agau no reme «Cuna
YOPYTOCTH
Jla
7| oo meomoem BuSanotexa LIOK
https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
bu6mmoreka [IOK
18 Cina Tpetis https://m.edsol_.lru/fanf738
19 Pemenue 3aga4d mo teme «Criia bu6mmorexa [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "Onpl;:(enzﬁne ioa@@nunema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHBI BuGmrorexa LOK
21 Hprorona. Cuna ynpyroctu. Cunna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubmmnorexa [IOK
+ 7 CKOP https://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenne 3amau nmo treme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O bubnmorexa LOK
. P https://m.edsoo.rn/ff0af5f8
TSATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaIBHOW TOYKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBHoOBecue TBEpIOTO TEA C bubnnorexa LIOK
. . p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cuisl. LienTp TsoxecTn
PaBHOBecue MaTepuabHOM TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cuisbl. LienTp TsxecTn
)3 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "Mexanuseckoe ABikeHHe. htps://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

1 Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PaboTa cHIIBI TSKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b SHEPrUM U PabOTHI.

[TorenuunanbHas sHEprus

18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U Py KUHHBIN
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHUYECKUX KOJICOaAHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acTOThl U eproa
KoJIe0aHUM MPY>KUHHOTO MAasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpH0J1a KOJIeOaHMi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

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

48

49

50

Mexannueckue BoiHbl. CBOKWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe




51

52

Ypok-uccinenoranue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTEIL"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexanunueckue Koyie0aHnsa U BOIHEL"

SHGKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

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

57

58

59

60

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepenus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHuEe 37€KTPOMArHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"

Ypok-uccnenosanue "Mzydenne
CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHne
Y4aCcTOTHI U IJIUHBI
JIEKTPOMAarHUTHOW BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c




DneKTpOMarHuTHasl IPUPO/Ia CBETA.

61 Cxopoctb cBeta. BonHoBbIe bubmorexa HOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 aCMpOCTpaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
pactipocTh ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKOH OTpa)KeHUsI CBETa. 3epKaJa.
63 Perienue 3agau Ha nprUMEHEHNE bubnmorexa LOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcrionb30BaHuE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
creksio""
VYpok-koHpepeHuus
"Hcnonb30BaHuE MTOJTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBsI3B"
bubmuorexa [JOK
68 JInazel. OnTHyeckas CHuiia JTUH3BI
https://m.edsoo.ru/ffOb3{2c
. bubnmoreka [JOK
69 [Toctpoenue n3o0paxeHuii B TMH3aX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 kak ontuyeckasi cucTema. bu6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. /lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHUIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 1IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u auppaxuus”

77 Omneiter Pe3epdopa u mranerapHas bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOCHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBantel. JInHeigarsie hitps-//m.cdsoo.ru/ff0c 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuona monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 cox;)aHeHII/:;I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBSI3U aTOMHBIX SIED. bubnuotexa [JOK
CBs13b Macchl U DHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpok-koupepenuus "Anepuas

sHepreTuka. JlercTeus




pPaIMOAaKTUBHBIX U3Iy4e€HHH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIEHUS"
KonTtponpsHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC sIBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmmorexa [JOK
" P p“ P " pey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTOpenue, 06061meHue. Pemenue
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubmnorexa [IOK
P ! ’ https://m.edsoo.ru/ff0c2572
1o TeMe '"'TermoBbIe MPoUEecChl
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTropenue, 06001eHne. Perenne
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33724
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ffOc2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME







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 SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUYEeCKUe sIBICHUS B IPUPO/IE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYHMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
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
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4 B 1| — 2 IEMCTBUS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3pIBatoNMEe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJl3a yCIIOBUS 3aJaud  3alKChbIBaTh  KpaTKoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peiCHUuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-IGHHOﬁ

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pE3yJabTaT, HaXOAUTh OIIMOKU B

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

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBOJbI

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

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAaHUEM HPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(hU3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YSl 3HAHMS O CBOMCTBaxX (U3MYECKUX SBIEHUH U

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN U MYTEM CpPaBHEHHS PA3IHMYHBIX HCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAaHUS TEKCTa, npeodpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 KCTOYHUKOB HH(pOpMau (GU3HUECKOTOo
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeaTh KPaTKUe COOOIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pactipeenaTh O0S3aHHOCTH B TpPylme 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 IIOHATHUA

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 NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 JOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

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, BHIOWpATh 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

BBIJCIATHE IIPOBEPACMOC MPEAIIOIIOKCHNEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/IbL

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

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

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PU3UYECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
Pe3yabTATHI MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U rpadUKoOB,

ACJIaTh BbIBOJABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB 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 M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

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

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHCHHS 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
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 MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO 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 BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEJAUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENBHOCTh TPYMNBI, BBICTPAUBATH
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 U3YUCHHBIC ITIOHATUA

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

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SIBICHHA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

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

BBIPA’XCHHUC

1.6

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

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiats pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJAUTh PACcYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT0 3HAaUeHUS (PU3HMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMpPU TOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE MCCIIEI0OBAHUS, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJIEHUS MCCICIOBaHMs, [EJIaTh BbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO 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 coOMparomei JTUH3bI), 000OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH 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 M BBINOJHATH HU3MEPEHHUs], CJIEAYysS MPEIIOKEHHON
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 U3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JHMH3a, IJaHeTapHas MOJENb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
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 PEIIEHUHN YIeOHO-IPAaKTHYECKUX
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
MOBCEJTHEBHON KHM3HM i 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, CaMOCTOATENIBHO (HOPMYIIHPYsI TOUMCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpPUEMAMU
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, MMyOJIIMIHO MPEICTABIIATh PE3YJIbTAaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHWE TMpE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
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 Kon

pasaena 3JIeMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

duzuka — Hayka O MpuUpoje. SIBICHHS NPUPOIBL.
dusnueckue SBJICHUS: MEXAHUYECKHUE, TEIIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepenHue (uU3HUECKHUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKC THUIIOTE3, 00BsACHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
Onucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUIM.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#Par###Onpenenenue pasMepoB MallbIX Tell.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAIJIbHBIE CBEJJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###(CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, OKa3bIBAIOUINE JHCKPETHOE

CTPOCHUC BCIUICCTBA

2.2

###Par### ]/ piokenne  vactuir  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BbpoyHoBckoe nBmxenue, iuddysus

2.3

BzaumopeiicTBre YyacTHUIl BEIIECTBA: IMMPUTAKCHUEC U

OTTAJIKUBAHHUE




###Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOMCTBAMM  BEILIECTB B  Pa3HbIX  arperaTtHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuueckue paboOThI:
#H##Par###O1nenka 1uaMeTpa aroMa METOJI0M PSAOB (C
HCIonb30BaHueM (pororpadumii).
2.6 #H#HPar###0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacipeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE 31
' HEpPaBHOMEPHOE JIBUIKEHHE
#H#Par###Cxkopoctb.  CpenHsst ~ CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JIBU)KECHHS
SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3anmoneiicTeue
33 TeJN KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BeniecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BellleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeI
16 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha ApYyTux maHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 ###Par###Cnoxenre cuj, HaNpaBICHHBIX IO OJIHON
' npsMoi. PaBHOIEHCTBYIOIIAs CUIT
3.10 [TpakTyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUECKOTO
aBToMOOMIIE M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka 10
HAKJIOHHOM T1uiocKocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Tela U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3n4ecKue SABJICHUS B IPUPOJIE: IIPUMEPBI ABUKECHUS C
pasINYHBIMH CKOPOCTSIMM B )KUBOW M HEKUBOW IIPUPOJIE,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBépI[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUMUCHUA OABJICHUSA
I[aBJIeHI/Ie raa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCI1aMHu, XUAKOCTAMH U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUJIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapajokc. Coobmatommuecs

cocynsl. ['uapaBinnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOE  J1aBICHHE.
[TpuyrHBI CyIIECTBOBAHMS BO3IYIIHOM 00OJIOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro JABJICHHUS OT BBICOTHI HaJ YpPOBHEM
Mopsi

W3mepenue atmocgepHoro nasineHus. [IpuGops mmst
U3MepeHus aTMOC(HEpPHOro AaBJICHUS

[elicTBHe )XKMAKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTryeckue paboTHI:

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT
00béMa MOrpy)XKEHHOW B KHMJIKOCTb 4YacTH Tela.
OmnpeneneHye BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, MOrpyk€HHOe B JKHUAKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEN CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OTmBbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHJIBI, ICUCTBYIOLIEH Ha TENO B XKHUJIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctd.  KoHcTpyupoBaHume — apeoMerpa  WiIH
KOHCTPYMPOBAaHHE JIOJKM W  ompeneneHue  e€

rpys3omnonb €MHOCTH

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO JaBJICHHUS HAa JKUBOH OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuueckue ycTpOWCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOAOINPOBOJAA, THAPABIMYECKHI Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckas pabota

52 MexaHn4deckas MOIIHOCTh

53 [IpocTeie MexXaHU3MBI: pbIYar, OJOK, HaKIOHHAas

' MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

54 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHukd. Koaddunuent

5.5 IOJIE3HOTO NEUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHuumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexanudeckasi sHeprusa. 3aKOH U3MEHEHHS U

COXpaHCHUA MEXaHUYIEeCKOM OHEpPIrun




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CUIIBI TPEHHS TPU
PaBHOMEPHOM JIBM)KEHHUU Teja MO TOPU30HTAJILHOMU
NoBepxHOCTU. MccnenoBaHue YyCiIoOBUM paBHOBECUS
peryara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duzndeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckrue yCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUXKHBIN OJIOKH, HAKJIOHHAS TIOCKOCTh, TPOCTHIE

MEXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemecrBa. Macca U pa3Mepsl
MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKCHUA MOHGKYHHpHOKHHeTI/I‘IeCKOﬁ TeOpHUn

Mognenu  TBEpPAOro, JKUAKOTO M Trazoo0pa3zHOro
cocTosHui BemecTBa. Kpucrammdeckue u amopdHble

TCJ1a

OOBbsicHeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU

TEeOpUn
CMmaunBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaThe

6.6

Temneparypa. CBs3pb TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUlolepeaadya U COBEPIICHHE
paboThI
63 Bunst TEIJIONEepeaun: TEIJIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KonnyectBo  Temnorel. YpaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
611 [InaBieHne ©  OTBEpAEBAHME  KPUCTAJUIMUECKUX
' BELLECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemnoBbix jaurareneid  KIIJI
6.15 TEIUIOBOIrO ABHUTaTeNsl. TennoBble JBUTAaTENN U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHMs M TMpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
#H##Par#H##O0nbITEl 10 OOHAPYKEHUIO JEHUCTBUS CHUJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
##H#Par###0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAIOB
6.17 IIOBAPEHHOM COJIM WX caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
###Par###Onpenenenue qaBieHus Bo3ayxa B OaJuIoHe

HINPHIIA.




#HHPar###OnbIThl, NEMOHCTPUPYIONIUE 3aBHCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro o0ObEMa M HarpeBaHUs WM
OXJIAKICHHUSI.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCMMOCTH  JJIMHBI ~ CTOJIOMKA  JKMAKOCTH B
TEPMOMETPHUECKOU TPYyOKE OT TeMITepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPTUM TeJla B pe3yjbTaTe TEeIionepesadyl u paboThl
BHCIIHUX CHUIJL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIITMBAHUH XOJIOJTHOM M TOpsSiYeH BOJIBI.
#H##Par###OnpeneneHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HH#Par###Onpenenenue  yaeiabHONM — TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIApEHUs.
#H##Par###0OnpenesiecHue OTHOCUTENIBHOW BIIaKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yAEeTbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B TPHUPOJE: IHOBEPXHOCTHOE
HATsDKEHHE W KanWUAPHBIE SBICHHUS B MPUPOAE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCIa.

TexHuueckne yCTpPONCTBA: KaNWUIAPBI, IPUMEPHI
MCII0JIb30BaHUsI KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TECII. I[Ba poaa 3JICKTPHUICCKUX 3apsa10B




BzaumopeiictBue 3apspkeHHbIX Ten. 3akoH Kymona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpuueckoro mons. [lpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHs SJEKTPUUECKOTO 3apsiia
DNEeKTpUYecKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

7.6
AIEKTPUYECKOTO TOKa. ICTOYHMKHM MOCTOSTHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX U razax
Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsDKEHUE
CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W HapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyna — Jlenna
DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUYECKOM

7.13
sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmoselicTBrEe MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3Ha4YEHHE IS )KU3HU Ha 3emiie
OneiT Opcrega. MarHuTHoe moJie 3JIEKTPUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME€ MAarHUTHOTO IOJs HA MNPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  ®@apaned. SBieHue  AJIEKTPOMArHUTHOM

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. Crnioco0sl MOJIy4YeHUs
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBISIEMBIX UCTOYHUKAX SHCPruu

[TpakTryeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJIEKTPU3AIUHU TET UHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MIPOBOJTHUKY U JHAJICKTPUKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMU
MOCTOSTHHOTO TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u peryImpoBaHue HANPSHKCHUS.
HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3UCTOpa W
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JEMOHCTPUPYIOIIIHE 3aBUCHMOCTh
JIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOT0 CEUCHUS U MaTepuraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaljieIbHOM
COoeMHEeHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4depe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BbIIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspokeHus Ha Hedl. Onpenenenue KIIJ[ narpeBarens.




Hccnenosanne MAarHUTHOTO B3aNMMOCHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHMTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIUHEHUU H
pazaenenuu. McciienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTPEJKY. OnEBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHJIBI
B3aUMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUSL MAarHUTHOT'O IIOJISI HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H M3y4YCHHE paboThl
BIIEKTPOJBUTATES. H3mepenne KII
ANIEKTPOJIBUTATEIbHONM  yCTaHOBKU.  OMNBITBI  TIO
HCCJICTOBAHUIO SIBIICHHS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHHUW 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHU3MOB, MArHUTHOE M0JIe 3eMiu, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

TexHu4eckne yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUIECKON SHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpumepsl), NEKTPUYECKUE
NPEJOXPAaHUTEIH, SIEKTPOMArHUT, SJIEKTPOJIBUTATEND
MOCTOSTHHOTO TOKa, TEHEPATOp MOCTOSTHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe dTIEMEHTHI COJIEPIKAHHS
pasnena BIIEMEHTa

8 MEXAHUWYECKUE ABJIEHUA



Mexanudeckoe ABWXKEHHE. MarepuajibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXAHUYECKOT'O IBUYKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#Ht#HepaBHoMepHOE MPSMOJIMHEMHOE
8.4 nBwxeHue. CpeHssi ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
a5 VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUOKEHUE
8.6 ###HPar###CBoOoHoe nanenue. OnbITel [ anumes
###Par#H##PaBHOMEpHOE JBM)KEHHE IO OKPYXKHOCTH.
8.7 [lepuon u yactora obpamienus. JluneiiHnas u yriosas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertuii 3akon HeroTona
8.11 H#H#Par###] [puHuun cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #HH##Parf##(Cuia TpeHUs: CUila TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHMS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H###Cuna  TSOKECTH W 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaICHUS
a15 JBuxenne muaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh U meperpysku
216 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#H#PaBHoBecHe TBEPIOTO TeJa € 3aKpEIIEHHON
' OCblo BpaleHus. MomeHT cuisl. LlenTp Tsoxectn
8.18 Nmnynsc Tena. M3menenue ummyibsca. IMIyasce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 #Hi#HParf##PeakTUBHOE IBI)KEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PaGora cunm Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl
[loreHunanbHass B3Heprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToTeHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPIUU
##H##Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTryeckune pabOTHI:

OrnpeneneHue CpeHel CKOPOCTH CKOJIBKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO0 HAKIOHHON IUIOCKOCTH.
OnpezneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HAYaJbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OJIMTHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHUIIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAILHOTO JIaBJICHUS.
Omnpenenenve KOdPPUIMEHTa TPEHUS CKOJIBXKEHHUS.
Onpenenenne KECTKOCTH TPYXHUHBL. OnpenencHue
paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUHU
TeJa MO TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETIOJBHKHOTO W TOJBHXKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B nprupoac: NprUJIMBbI U OTJIIUBEI,
JABWXKCHUEC ITIIIAHCT ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuuueckue YCTpOﬁCTBaI CIIMAOMETP, AAaTYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

KonebarensHoe NIBIDKECHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEeOaHWi: Tepuojd, YacToTa,

aMIlIUTyaa

9.2

MaremaTuyeckuii M NPYKUHHBIA  MAasTHUKH.
[IpeBpamieHre  SHepruM NP KOJIEOATEILHOM

JABWXKCHUU

9.3

94

9.5

3aryxaromue kojebanus. BeiHykneHHbIe KoieOaHusl.

Pe3onanc

Mexannueckue BoaHbl. CBoiicTBA MeXaHHYECKHX
BoJiH. [IpomonbpHble M momepedyHbie BOJHBL. JlimHa
BOJIHBI u CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHudpa3Byk U yiabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHH
MaTEeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToTbl W Iepuoja  KojeOaHHH
IIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHU
MOJBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IepHoJa KosieOaHU
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoyebaHui  TIpysa,
MOJIBEILIEHHOTO K HUTH, OT MAcChl Ipy3a U KECTKOCTU
npyxuHbl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpOAC: BOCIIPHUATUC 3BYKOB
KUBOTHBIMH, 3CMIICTPACCHUC, celicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJb30BAHUC

yIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DIIEKTPOMArHUTHOE TOJIe. DJICKTPOMAarHUTHBIC BOJTHBI.
' CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 3meKTpOMarHUTHBHIX BOJIH
103 DJneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIILHOTO TeedoHa
dusnueckue SBICHUS B MPUPOJE: OHOJOTHYECKOE
10.5 JIeiicTBUC BHJIMOTO, yIBTPAPHOIETOBOTO i
PEHTTEHOBCKOTO M3TYYECHHIA
10.6 TexHuueckue YCTpOMCTBA: HCII0JIb30BaHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU S
11.1 JlyueBast monens cBera. IcTouHMKM cBETa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETa
113 Orpakenue cBera. Ilmockoe 3epkaio. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenne cBeTa. 3aKOH TIPEIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xon nydeit B iuH3e
116 OnTuueckas cuctema ¢oroanmnapara, MUKPOCKONa U
11 ' TeJNecKona
117 I'ma3 xak onrtuueckass cucrema. banzopykocte u
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiThl HproTOHA.
' CrnoxxeHue cieKTpalbHbIX IIBETOB. Jlucnepcus cBeTa
[TpakTiueckue paboThI:
#H##Par###ccienoBanue 3aBUCUMOCTU yria
11.9 OTpakX€HUsl CBETOBOIO JIy4a OT yIJla IaJAeHHUs.
#H##Par###113yueHne XapakTepUCTHK HU300paKeHUS
MpeAMETa B TUIOCKOM 3€pKajie.
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##HPar###ccnenoBanne 3aBUCUMOCTH yriia
NpPEJOMJICHUSI CBETOBOTO Jiyya OT yrjia MaJeHUs Ha
IpaHMIIE «BO3YX — CTEKJION.

###Par###lonyuenne M300paXKeHUH C TOMOIIBIO
coOuparoniel JIMH3bI.

###Par#H#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIBI COOMparOILEel IUH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

#H##Par#H##OnbIThl 10 BOCIPUSATUIO 1[BETa MPEIAMETOB

IpU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUITBTPHI

duznyeckue sABICHUS B npupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JIyHBI, TIBETa TEJ, ONTUYCCKUE SBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBAa:  OYKHM,  IIEPUCKOIL,
' doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBGIE SAABJIEHU A
121 Omnwitel Pesepdopna u mianerapHas MOAeNb aroma.
' Mognens aroma bopa
122 Hcnyckanue W HOTJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInHenyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3TyyeHHs
124 Crpoenne aromHoro szapa. HykioHHas Mmognens
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHble npeBpaiienud. [lepuoa nomypacnaga
' aTOMHBIX S7Ep
126 SnepHble peakiyy. 3aKOHbBI COXPAHEHHUS 3apsA0BOr0 U
' MacCOBOI'0 YHCET
OHeprus cBA3M aTOMHBIX snuep. CBsA3p Maccsl M
12.7
SHEPTUU
18 Peakuun cunTeza u geneHus saep. McrouHuku
' sHeprum CosHIA U 3BE3]
129 SlnepHas oHepretuka. /[lelicTBUE pagMOAKTUBHBIX

I/ISHy‘IeHI/II\/’I Ha JXUBBIC OPraHU3Mbl




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaGmoieHne CHOMIHBIX W JIMHEWYATBIX CIEKTPOB
U3JIy4EHHUS.

UccnenoBanue TpeKOB: U3MEPEHUE SHEPTUM YACTULIBI
10 TOPMO3HOMY ITyTH (10 poTorpadusm).

W3mepenne paaroakTUBHOTO (OHA

@usnueckue sBICHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
PaANMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JIEMCTBUE DPATMOAKTUBHBIX M3IyYEHUH HAa OpPraHU3M

YCJIOBCKAa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,HI/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

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

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeld poiu (UMK B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyLIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS 10 ONHMCAHUIO HUX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE 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 00OpYIOBaHMS IO MHCTPYKIIUU, OTIHCHIBATEH XOJ]
OIIBITA U 3alUCBHIBATh €0 Pe3yJIbTaThl, POPMYIUPOBATH BBIBOBI;
MNPpOBCACHUC MPSAMBIX KW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKLUH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBl M aHAJIM3UPOBATH IOJyYEHHBIE
pe3yiabTaThl ¢ Y4YETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITEJIBHO COOMpaTh HSKCHEPUMEHTAIbHYK) YCTaHOBKY U
IIpOBOAWTD HCcCiIeJ0BaHUuEC I10 HUHCTPYKIHHU, MMpEaACTaBJIATH
MOJIyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yjibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas TOUKa, aOCOMOTHO TBEPIOE TEIO, MOJIEIN CTPOCHHS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb 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€ U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYEeCKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMChIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUTs €€ PelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (pU3MUECKON BETMUNHBI; YMEHUE ONPEAEISATh Pa3MEPHOCTD

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOMCTB, B TOM YHCIIE€ OBITOBBIX NMPUOOPOB, U MPOMBILIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 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, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TPEACTaBlICHUS HHGOpMALUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHUE UCIOJIb30BATH  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNurteprer; BiameHue 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUS
nH(pOpMallUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIIECHHS] Ha

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




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

Kon IIpoBepsiemMblii 31€eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
. Mexanuueckoe JBWKeHUEe. MarepuanbHas Touka. (Cucrema orcuéra.
' OTHOCUTENHHOCTD JIBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBHKeHUE. CpeaHsist ckopocTs. Dopmyna ams
1.2 BBIYMCIICHHS CpeJIHeH CKOpoCcTH: V = S/t
PaBHOMEpHOE MPSAMOJIUHEITHOE IBIKEHUE. 3aBHCUMOCTh KOOPIUHATHI TEIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOIMHEHHOTO JIBHXKEHUSI:
13 x(7)=x,+v[t
I'padmky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeleHusi, MyTH, KOOPAHWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBUKCHHUH
3aBHCHMOCTh KOOPJIMHATHI T€la OT BPEMEHU B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sy(f)=vy, s+ ay= ;
2
dopMynbl AT TPOSKIUN TIEPEMEIICHHS, TPOSKIIUA CKOPOCTH W TIPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JTBUKEHUH:
2
1.4 s. D=y, -t+a, %
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =la.s,
I'padmkn 3aBUCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHUS, MPOCSKIIUU
CKOPOCTH, TPOEKIHU TEepPEeMEIIeHUs, KOOPIWHATHl MPU PaBHOYCKOPEHHOM
MIPSMOJIUHEHHOM JIBHKCHHUH
CBobomHOe nanenne. opMyIbl, OMHUCHIBAIOIINE CBOOOIHOE TTaICHHUE Teja 0
1.5 BEePTUKANH (JBI)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['padmkm 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIUU YCKOPEHUS,




MIPOEKIUN CKOPOCTH M KOOPAMHATHI INPU CBOOOJHOM MAaJeHUM Teja II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIUMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
L=
T

HentpocrpeMutenpHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopeHusi. Dopmyrna it BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. — L
R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
v = L
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CliokeHue cuil
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

TpeHI/IC ITOKOA U TPCHHUE CKOJIBXXCHUS. CDopMyna AJI BBIYUCIICHUA MOYJISA CUITbL

TPCHUS CKOJIbXKCHUS:




F_=u-N

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

113 F=k-Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 ®dopmyna A BBIUMCIEHUS] CUJIbI TSHKECTH BOJIM3M moBepxHocTu 3emiu: F =
mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMudeckast CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast prusnyeckasi BeIMUMHA.
1.15 p=mv
Nmnynbsce cuctemsl Teil. 3Menenue ummynsca. IMInynbe cubl
3aKOH COXpaHEHHs UMITYJIbCA [l 3aMKHYTOM CUCTEMBI TEN:
1.16 p=myly +m, U, =const
PeaktuBHOE nBMKEHNE
Mexanunueckas pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHnueckass MOIHOCTD:
1.17
n=4
I
Kunernueckas u noreHiuanbHas sHeprus. @opmyiia ajis BBIYMCIECHUS
18 KMHETUYECKON SHEPTUu:




Teopema 0 kuHETHYECKOU 3HEPTUU. DopMyria AJisl BEIYUCICHUS
HOTGHHH&HBHOFI OHCPIUU TCJid, MIOAHATOI'O

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYeCKOH 3Heprun. Popmyiia sl 3aKOHA
COXpAHEHUS MEXAaHUYECKOUM SHEPTrUM B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUU NPY HATUYUH CUIIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Preruar. MomeHT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIi 1 HeOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpAOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 [JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
D=pgh+P,
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




Vcaosue nnaBanus teia. [lnaBanue Cyd0B M BO3QYyXOIlJIaBaHHUE

1.24

Mexannyeckue KoJyieOaHWs. AMIUIATYAA, IMEPUOA M YacToTa KOJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpaiieHue sHepruu mnpu

KoJieOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpomonbHbIE U TTONIEpeYHbIe BOJIHBI. JJIMHA BOJHBI U

CKOPOCTE paCIipoCTpaHCHUA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByX cpell. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPEHHUS CKOJIBKECHUS; PAOOTHI CHUIIBI TPEHHUSI, CHJIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABUKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpEHHUsi OpycKa MpH IBMKEHWU 10 HAKJIOHHOM IUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJie0aHuil NPY>KMHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOILBIO MTOABHKHOTO
6J10Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa NOTpYyXKEHHOU
YacTH TeJIa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIeprUoJa
KoJeOaHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoja KojeOaHUl HUTSHOTO MasTHHKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue A6NEHUS 8 npupode.‘ MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOK mnpuponae, JIECTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHHUKE, IPUIMWBBI M OTJIUBEI, IBHUXKXCHHUC IIJIAHCT ComHeuHoM CHCTCMBI,
PCAKTUBHOC ABNIKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHWUKH, PaKEThbl, pbIyar, HO,HBH)I(HBIﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSTHUH BEIIeCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxkenue dactuil BemiecTtBa. CBS3b CKOPOCTHM JBMKCHHUS YACTHI[ C

' Temneparypoil. bpoynoBckoe nBmxkenue, nuddysus

2.3 CmauuBaHue U KalWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuiupeHre U c:xaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sueprus. PaGorta u Temnmomepenaya Kak CHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Buapl Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNE
HarpeBanue wu oxnaxaenue ten. KommuecTBO TemyioTel. Y aenbHast
TETIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUH B TEIUIOBBIX IpolEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTPEHHEW SHEPrUM B Ipoliecce
510 WCHapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YielbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. VI3MeHeHHEe BHYTPEHHEM OSHEPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMXBA. Y,I[GJ'IBHaj[ TEIJIOTa CropaHusd

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TeroBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThiM LUJIMHIPOM, MOCIE OMYCKaHUs €ro B BOJY KOMHATHOWU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IJIaBiieHUs Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATyPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH 3iiekTprdyeckoro mois. [IpmHnmm

CYNCPIO3UIHNU IJICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaHa0B. ﬂeﬁCTBHC QJICKTPHUYICCKOI'0 IOJId Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I H IUSJICKTPHUKHU




[TocTosHHBIN AIEeKTpUUECKU TOK. J{eCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/q
DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
13 3akon OMa it yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHNE POBOIHUKOB:
I =1,: U=U,+U,; R=R, +R,.
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CwmeniaHHbIe COSIMHEHUS TPOBOJHUKOB
3.10 Pabota 1 MomHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHutHOe TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MAarHuTHON MHAYKIINHU
313 MarauTHoe II0Jie IOCTOSHHOTO MarHurta. BzanmmojeicTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papages. SABneHue 351eKTpoMarauTHOM nHAyKuu. [Ipasuino Jlenma
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHUBIICHUS]  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbBI TOKd, BO3HHUKAIOOICTO B IIPOBOJHHKE

(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJHNKA; 3aBUCUMOCTHU




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

IIpoBepka nmpaBuiIa Ui 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIbI BJIEKTPUUYECKOrO0 TOKa IIPH

napajyieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUss 8 npupode: DIIEKTpUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO IOJISL 17151 )KU3HU Ha 3eMIle, MOJISIPHOE CUSIHUE
Texnuuecxkue ycmpoiicmeéa: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CUETYMK  OJCKTPUYECKOH OSHEPruu, DJICKTPOOCBETUTENbHBIC IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3IEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
re€HEPATOp MOCTOSHHOIO TOKa

3.19 DJIeKTpOMarHuTHbIC BOJIHEI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsmonuneliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETA

3.23 Jucnepcus cBera

394 Jlunza. Xon mydeit B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mun3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuueckue mprudopbI
Ilpakmuueckue pabomol
###Par#t#l13mepeHrne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHusI coOuparoIe JUH3HI (10 CBONCTBY PaBEHCTBA pa3MEPOB MpeaMeTa
1 U300pakeHusl, KOr/ia mpeIMeT pacloio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MIPEJIOMJIEHHUS CTEKJIA.
###Par#t#llccnenoBanne cBOCTBa U300paKEeHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomeld JUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUSL JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJIOMJIEHUSI CBETOBOIO Jiydya OT YIJia MaJeHHs Ha
TPaHHIIE «BO3IYX — CTEKIIO»

327 Qusuueckue saerenus 6 npupooe: 3atMmenus Comuna u JIyHbI, 1[BeTa Tell,

' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mopaens

' aToMa

4.3 CocrtaB aToMHOTO0 siipa. M30Tomnbl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SAnepuble peakiyu. 3aKOHbI COXPAaHEHUSI 3aPsI0BOIO U MaCCOBOTO YMCEN
Quzuueckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPraHU3M UYeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




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

[Teprimkun .M., BanoB A.W. ®usuka. 7 kinacc. ba3oBelil ypoBeHb. YUeOHUK
[eppikun .M., UBanos A.U. ®usuka. 8 xinacc. ba3oblil ypoBeHb. YueOHUK
[epoimkun .M., IBanos A.W. ®usuka. 9 kiacc. ba3oBslii ypoBeHb. YueOHUK

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

7 KIIACC

1. PaGouas nmporpamma.

2. IlporpaMMbl OCHOBHOTO 0011eT0 00pazoBanus. Pu3uka. 7 — 9 Kiaccel
(aBropsl: A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBEeTCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Ileppimikun A.B. ®usnka. 7 kinacc. YueOHUK it 00111e00pa3oBaTeIbHbIX
yupexxaenuii . M.:Ipoda. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 33134 1o ¢usuke. 7-9 xir. — M.:
IIpocsemenue, 2010. —192c.

8 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOAMYECKOTO
noco6wus /coct. TuxonoBaE. H. — 2-¢ m3x.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl 0ocHOBHOTO 00111er0 0Opa3oBanus. Puzuka. 7 — 9 kiaccel
(aBrophrl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHuUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBHH C

BbIOpaHHBIM yUYEOHUKOM:

4. Iepbikun A.B. ®@usnka. 7 kiacc. YueOHUK [yt 00111e00pa3oBaTeIbHbIX
yupexenuit . M.:lpoga. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 33a4 1o ¢usuke. 7-9 k1. — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3uka. 7 knacc. JlaboparopHslie paboTsl. KoHTponbHbIE
3aganusa. —Caparos:JIuueit, 2014.

8. «KoHTpoIbHO-U3MepUTeNbHbIE MaTepuanbl. Pusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToquueckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @uzuka-8xin 2017 M. JIpoda

11.H.B. ®unonoua Meroandeckoe nmocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosITe/IbHBIE U KOHTPOJIbHBIE PaOOTHI-8
kiacc 2017 M. Ipoda



13.B.B. llaxmarosa ,0.P. llledep Auarnoctuueckue padotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuii Coopuuk Bonpoco u 3agau
2015 M. [dpoda

9 KIIACC

1. PaGouas nporpamma. dusuka. 7 — 9kaccel: y4eOHO-METOAMIECKOTO
noco6wus /coct. TuxonoBaE. H. — 2-e u3x.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. IlporpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. Pusuka. 7 — 9 Kiaccel
(aBToper:A.B.Ileppimkun, H.B. ®unonosuu, E.M. ['yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHH C BHIOPAaHHBIM YYCOHHUKOM:

4. INeppimkun A.B. ®@usnka. 7 kiacc. YueOHHK 1 00111e00pa3oBaTeIbHbIX
yupexaeHuii . M.:JIpoda. 2011

5. Jlykammk B.W. COopHUK BONpOCOB 1 3a/1a4 1o ¢usuke. 7-9 k. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOATEIbHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JJabopatopusie pabotsl. KoHTposibHBIE
3aganus. —CapartoB:Jluueii, 2014.

8. «KoHTpOoIbHO-I3MepUTENbHBIE MaTepuanbl. Pusuka. 7 kimacc/Coct. H.U.
3opuH. — 2-e u3A.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xiacc: yueOHo-MeToqnueckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHnTponbHble 1 caMocTOsATENbHBIE pa0OTHI 110 PU3KKE. 9 Ki1acc: K yueOHUKY
A.B. Ilepobimikuna, E.M. I'ytHuk «®usnka 9 knacey» / O.U. I'pomnesa. — M.
Nz narenscTBO «IK3aMen», 2014,

Tectol no ¢usuke. 9 xiace: k yueOnuky A.B. Ileppimkuna, E.M. I'yrauk
«Duznka

9 kmaccy» / O.U. I'pomneBa. — M.: U3garenscTBO «OK3ameny, 2010.

®duzuka. 9 kimacc. TemaTuueckue TECTOBBIE 3a4aHus 111 MOArOTOBKH K I A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasns: OOO
«Axanemus pazBuTus», 2014.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

7 KJIACC

1. bubnuoteka — Bcé o npeamery «dPusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru
3. Enunast komekus nupoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaM (PU3HMKH IO TEMaM; TECTHI [0 TeMaM;
HarJsiAHbIe ocoous K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru
5. lludposrie 0OpazoBarenbHbIe pecypehl. — Pexxum gocryna:
http://www.openclass.ru

6. DneKTpoHHbIEe YUeOHHUKH 110 pusnke. — Pexxum nocryna:

http://www fizika.ru

8 KITACC

1. bubnuoteka — Bcé mo npeamery «dPusuka». — Pexxum mocrymna:



http://www.proshkolu.ru

2. BuaeoonsITel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

3. Enunast kosuiekius nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. aTepecHble MaTepHalibl K ypoKaM (PU3HMKH IO TEMaM; TECTHI 10 TeMaM;
HaIJISITHBIE TTOCOOMs K ypokaM. — Peskum noctyma: http://class-fizika.narod.ru
5. lludpoBeie 00pa3oBaTeIbHBIC pecypchl. — Pesxxum nocryma:
http://www.openclass.ru

6. DneKTpoHHBIE YUeOHHUKH 110 pusuke. — Pexxum nocryna:

http://www fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

2. Enunas xotexius nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

3. lHaTepecHble MaTepHaibl K ypokaM (PU3UKU IO TEMaM; TECTHI IO TeMaM;
HarJsiAHbIe Tocoous K ypokam. — Pexkxum nocrtyma: http://class-fizika.narod.ru
4. lludpossie 00pa3oBaTelbHBIE PECYpPChl. — PexuM goctyna:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHU 10 (pusnke. — Pexum nocryna:

http://www fizika.ru

6.lucrannnonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpHITHIH Ki1acc.
CereBoe o0pazoBaTenbHOe cooOl1iecTBo. http://www.openclass.ru/node/109715
7. Enunas komuiekius nu@poBbix 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHOOPMAITMOHHO-00pa30BaTEIILHBIX PECYPCOB.
http://www fcior.edu.ru/

9. Untepuer ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTAOPs» MaTepuaisl 1o GU3HKE.
http://archive.1september.ru/fiz

11. Anumanuu ¢pusndeckux oowvekToB. http://physics.nad.ru/

12. XKusas ¢uzuka: oOyqaromias nporpamma. http://www.intedu.ru/soft/fiz.html
13. ®usuka.ru. http://www fizika.ru/
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