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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJIOKEHUH U TpeOOoBaHMII K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3MKe ycTaHAaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHHUA METOJUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, ONOJ0oTHEN, aCTpOHOMUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIIsieT Haubosee siICHbIe
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUsA, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC U UCITOJIb30BATh HAYYHBIC JJOKA3aTCJIbCTBA JIJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNiesieHbl B KOHIEMNIMU TMpernojaBaHus y4deOHoro mnpeamera «Du3uka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HWHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUU.

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

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0MaTh IPUPOIHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Oo0111ee ynCiIo0 4acoB, peKOMEHAOBAHHBIX ISl U3y4eHUs (PU3UKH Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JENaeT BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpenHocts u3mMepenuit MexxayHapoiHas cucTeMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBJICHHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccinemoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Teil. B3anMocCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBneHWN,  OOBSACHSAIONIMXCS  TMPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

/IBMKeHHe M B3aUMOJAEeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSATOTEHUSI U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBHXKEHHUS Tella.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI M YBEIMYCHUS NaBiieHus. JlaBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEepHOTO J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YcCIIOBHE IJIaBaHUSA TEJI: IUIABAHKUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTH TeJa U OT IUNIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

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



npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS phlUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a Mpu U3MEHEHHH O00bEMa U HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHDIE SIBJICHHSI.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro moiis. ITpuHuum
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIieHHE NPOBOJHUKA. YIEIbHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre Henu U NOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOM WHAYKLIMM:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonHelHOe JBrkeHue. CpelHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunelnHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

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

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs SHEPTUS TeJa, MOJHATOTO HaJ
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyTel U TPACKTOPUN ABUIKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUMN, TPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmroienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKU.

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

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

MexaHuuyecKkHe K0J1e0aHus ¥ BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyJa. MaTeMaTudeCKui U IPYKUHHBIM MasTHUKH. [IpeBpamenne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOJIeOaHUW MPYKUHHOTO MAasITHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUO/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

JJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHbBIX BONH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pactipoctpanHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B auH3e. OnTHyeckas cucreMa (poroarnmapaTa, MUKPOCKOTIa
u Teneckomna. a3 kak ontuyeckasl cucrema. ban3opyKkocTh U JadTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONIMHEWHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

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

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

W X N Uk W E

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBaunToBbIe fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanune u MornioueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOIO M MAaCCOBOIO YHCEJ.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

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

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpekoB: M3MEPEHUE HHEPrUU YACTULBI IO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHHs TPEAMETHOTO COACPIKAHUSA U OTbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE TIOJYYCHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBICHSITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJiee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHue 000OMImIaroero xapakrepa. MoJylb 3aBepIIaeTCcsi MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM pabOoTHI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKMX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIAIOLIECH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUil O€30IacCHOrO TOBEJIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTH€ B pEUICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - HHTEpEC K MPAKTUUYECKOMY M3yYEHUIO Mpodeccuid, CBI3aHHbBIX C (PU3HUKOM;

o 7)3K0JIOTHYECKOT0 BOCTIMTAHHUS:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e - OCO3HAHME IIOOATBHOIO XapaKTEpa HKOJOTMYECKUX IMPOOJIEM M MyTeHd HUX

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH 4Ye€pe3 MNPaKTHYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJAHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKpPYXalOIIyK Ccpeny,
BO3MO’KHBIX TJI00AJTBHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBECHHBINA MPU3HAK KIACCU(PUKAIIMHA, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Hamboee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMaAIMU W WUTIOCTPUPOBATH peliacMble 3a7aydl  HECJIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadyd W TOJJCP KaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yAbTAThl BHIIOJTHEHHOTO (PU3NYECKOTO OIbITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JCHCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C APYTUMH WICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOMUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSIT ~ MPUYMHBI  JOCTHXKEHUS  (HEJOCTHIKEHUS)  PEe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HaBAaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEWHOE), TPAaeKTOpHUs, pPaBHOACHCTBYOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEN € 3AKPEIUIEHHOM OCBIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMNX JAHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOoC(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
bu3nYecKre BEINIMHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KUHETHYecKas |
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHUMH BEJIMYUHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil INPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKMA B XOJE OIbITa, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (pU3MUECKON BETUUYHMHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TpaduKoB, JAeNaTh BBIBOJLI MO pPe3yJibTaTam
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd()(PUIMEHT TMONe3HOro  JEWUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM HAa WX oOmucaHus (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTh  TMPUMEPHl  (HAXOMUTh  HWHOOpPMAIMIO O  IPUMEPaXx)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN ammapaT Kypca (U3WKHA, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHSATHSA: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, HIEKTPHUUECKOE I0JIE, IPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTaIu3alus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KalWULIPHBIE SBIEHHUS B MPUPOLE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aperd Noar0CcoB, POJib MATHUTHOT'O MOJIS AJ1 )KU3HU HA 3eMIle,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIIMEHT TMOJE3HOro JCHCTBUS TEIMIOBOU



MaIllUHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBRIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUN CYNEPHO3ULMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL ONBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMMEpaTyphbl >KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUIATENsl TMOCTOSHHOTO TOKa): (OpMYIUMpOBATH



pOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/IyXa, CHJIbI TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  IPOBOJIHHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BEJIWYUH (yAeibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH NpHU paboTe ¢ J1abopaTOpHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM OSHEPIuHu, 3IIEKTPOOCBETUTENBHbIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX Lemner ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPHU OOpaIllEeHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NTYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BhageTb NpUEMAMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeieaTh OOsS3aHHOCTH B TpPYyNIE€ B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

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

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOro ABMXKEHHUS, edopmMarius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCIPHUSTHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAKTHBHOE HU3IyUYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUS
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3WYECKUE MPOIECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BEHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCHUMOCTh IEpUojaa KojeOaHUN NpyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NaJieHus): IUIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparolmei JWH3bI, PaJUOAKTUBHBIA (OH): IUJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1adb0paTOpHbIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIpaKTUYECKUX  3a]ady, ONTHYECKHUE CXEMbl s
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedeHust 0€30MacHOCTU MpU oOparieHuu ¢ npudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BATh MPHU BBIIOJIHEHUN YYEOHBIX 3aJJaHUIl HAYYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOECKTHOW WIIA MCCIIE0BATEIBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Konrpoabuble IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTshI padoThI
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0o MUpa
11 ®dusurka - HayKa 0 MPUPoJe 2 https://m.edso0.ru/ZJ2UI13BMX
1.2 Du3nyecKue BEITUYNHbI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crtpoenue BelecTBa 1 https://m.edso00.ru/2SJ151M41
BHKCH i
2.2 A 1IE T BIAMMOACHETBHE HacTH 2 1 https://m.eds00.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo0.ru/ONOV1XY1K
Uroro no pazaeny )
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
3.1 MexaHndyeckoe JBUKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 https://m.eds00.ru/GXPU4MT5P
3.3 Cwta. Buns! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21

Paszneua 4. /laBjieHne TBEPABIX TeJl, dKUIAKOCTEH U ra30B



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMHU U 3 https://m.edsoo.ru/X0DW367P2
razamu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.eds00.ru/T7134SXNO
4.4 ’HeHCTBIfI_e FRHAKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEpPrus
51 PaGora 1 mouHOCTH https://m.edsoo.ru/75LMREDY1
5.2 [IpocTbie MexaHU3MBI https://m.edso00.ru/5S04NQXKX9
5.3 Mexannueckast SHEprus https://m.edso0.ru/G30454EMT
Uroro no pazaeny 12
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIEe pecypchl
padoThI padoThI
Paznen 1. TenjioBble siBJIeHUs
1.1 CtpoeHue U CBOMCTBA BelllECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Utoro no pazneny 28
Pazgen 2. DiaekTpuyeckue 4 MATHUTHBIE SIBJIEHUS
2.1 DUICKTpHHeCKie SAPIBL. SapskeHibie 7 1 https://m.eds00.ru/RAQORCT Q4
TeNa ¥ UX B3auMoJielicTBue
2.2 [ToCcTOSIHHBIH AIEKTPHUECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHas UHAYKLUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
i 68 4 14.5

I[MTPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnbsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3nes 1. Mexanuueckue siBJIeHUsI
M 0
11 CATITICCROC ABIDREHIC 1 CHOCODM 10 1 https://m.edso0.ru/CEOGHRGTL
€ro ONMCaHus
1.2 BsaumopeiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro mo paszneny 40
Pa3nea 2. Mexannveckne Koy1e0aHusi M BOJHBI
2.1 Mexannueckue KonebaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Uroro no pazaeny 15
Pazgen 3. DiekTpoMarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
OnexkrpoMa
3.1 HICKTPOMATHITTHOT TOME H 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxxenne 6em0ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KBantoBbie iBJICHUA

nu
5.1 CTIYCRAIHE 1 HOMIOMenye coeta 4 1 https://m.edso0.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa https://m.edsoo.ru/USWX2R61B
5.3 SlnepHble peakuuu https://m.edsoo.ru/TMMVY9VSF
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ruJKQXVJ8BE
Kypca ¢u3uku 3a 7-9 kinacc
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I1
- CTBO HACOB IO 102 27

ITPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

®du3nka — HayKa O PUPOJIE.
SIBnenus npupoasl.
Du3nyecKue SABJICHUS

https://m.edso0.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHne

Ypok-uccnenoBanue
"N3mepenue TeMieparypsl Ipu
MOMOIIH >KUIKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphI"

Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKU U3Yy4aloT
MIPUPOLY.
EcrecTtBEeHHOHAaYUYHBIN METO
no3Hanus. Onucanue
(bU3UYECKUX SIBJICHUH C
IIOMOIIBIO MOJIeICH

Ypok-uccnenoBanue
"ITpoBepka rumoTE3bI:

https://m.edsoo.ru/116U53L6H

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

https://m.edsoo.ru/VQGCNSIMP

https://m.edsoo.ru/3LPP2HP X2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaIIbHOCTB I10JIETA IIAPHUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBH>KeHME 4acTHUIl BEUIECTBA
VYpoxk-uccnenoanue «OMbIThI

8 (0) Ha6J'IIOI[eHI/IIO TCIJI0BOT'O
pacoiupCHuUs ra3oB»

https://m.edsoo.ru/HQ31SN1F3

https://m.eds00.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUSI
BeIleCcTBa

https://m.eds00.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI

https://m.edsoo.ru/AWM1DBI148

12

Mexanndeckoe IBHKEHUE.
PaBrOMEpHOE M
HEPaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/3SW6CCIHB1

13

14

Cxkopoctb. EnuHuIBI CKOpOCTH

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

Wuepuusi. 3aK0H UHEPIHUH.
B3auMopeiicTBrue TEN Kak

https://m.edso0.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpuiruHa UBMCHCHUS CKOPOCTHU
JABMXKCHUSA TCII

16

17

18

ITInotHocTh BemectBa. Pacuer
Macchl U 00BbeMa Teja 1o ero
IUIOTHOCTH

JlaGopaTtopHnas pabota
«Ormnpenenenue MIOTHOCTH
TBEPIOTO TETA»

Pemenne 3amag mo Teme
"ITnotHOCTH BemecTBa"

https://m.edso00.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

19

Cuna Kak XxapakTepuCTHKa
B3aumozeiicteus Ten. Cuia
ynpyrocti. 3akoH I'yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edso0.ru/PXXW6DHXE

21

22

23

SBaenne Tarorenusa. Cuna
TSKECTH

CBsi3b MEX1y CHIION TSKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TsDKeCcTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTEPUCTHKU TUIaHET

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. unamometp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/UA01SQ8RE

26

27

28

Co)keHue ABYX CHII,
HaIIPaBJICHHBIX 110 OJJHON
npsMoil. PaBHoneCTByOIAs
CHII

Penrenue 3amau mo reme
"PaBHonelicTByromas cui"
TpeHue ckobKEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTtopHnast pabora

((H?;y‘l@HHG 3aBUCHUMOCTH CUJIBI

TPEHUS CKOJIbKEHUS OT CHUJIbI
JIaBJICHUS U XapakTepa
COIIPUKACAIOIINXCS
ITIOBEPXHOCTEMN

https://m.edso0.ru/TAQP4B30A

30

Pemenue 3agad na
omnpeacIeHue
PaBHOJIEUCTBYIOILEH CUIIBI

https://m.eds00.ru/5YY23XXSD

31

Pemenne 3amad mo reMaMm:
«Bec Tenay, «I'paduueckoe
n300paxkeHue cmn, «CHiby,
«PaBHOIEUCTBYIOMIAs CUIDY

https://m.edso0.ru/T9V639RZF

32

KonTponbhas pabota no
TemaM: «MexaHu4ecKoe
IBIDKeHHE, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['paduueckoe n3obpaxenue
crny, «Cuian

https://m.edsoo.ru/PARO8WE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenune. CriocoObl
YMEHBIIEHUS U YBEIINYCHHUS
JIABJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBnenue ra3za. 3aBUCUMOCTD
JIaBJICHUS ra3a 0T 00bEMa,
TeMIepaTypbl

https://m.edsoo.ru/544Y MX9WR

35

36

37

[Tepenaua naBneHust TBEPABIMU
TeJIaMH, KUIKOCTIMH U
razamu. 3axkoH Ilackans

I[aBJ'ICHI/IC B X KMJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKECCTHU

Pemenue 3amay nmo reme
«JlaBlIeHUE B YKUJIKOCTH U Ta3e.
3akod [Tackansa»

https://m.edsoo.ru/CG5P08NWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmmaronuecst Cocyabl

I'mapasanyeckuit mpecc

https://m.edsoo.ru/7THDBMDHR2

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

40

Manomertpsl. [lopuaeBon
JKHJIKOCTHEIM HAcOC

https://m.edso0o0.ru/5G846G718

41

Atmocdepa 3emin. [Ipuamnasr
CyILIECTBOBAHUS BO3IyIIHON
000J104KH 3eMJIH.
3aBUCHUMOCTh aTMOC(HEPHOTO
JTaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMmochepHOTro
napieHus. OnsiT Toppuyenau

https://m.edso0.ru/2183TIPD4

44

45

46

3aBUCHUMOCTH aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI
BbapomeTtp-anepou.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAaX

Pemenue 3amay nmo Teme
"AtMochepHoe naBieHue"

https://m.edsoo.ru/YWIJFWMZI1J

https://m.edsoo.ru/\WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE KUJIKOCTH U ra3a HA
MOIPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITATKWBAIOIIEH CHITBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«Hccnenosanue 3aBUCUMOCTH
Beca TeJia B BoJie OT 00bEMa
MOTPYKEHHOU B KUJIKOCTh
YacTHU TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

51

[InaBanue Ten

JlaGopartopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHUPOBaHUE JIOAKU

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U ompeeneHue e
rpy3onoabéMHOCTH"

52

Pewenue 3anad o remam:
«IInaBanue cynosB.
BosznyxoruiaBanuey,
«/laBneHue TBEpABIX TEII,
KUJKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAGB0Q

53

54

Mexanunueckasi pabota

Momnocts. Eqnauiiet
MOIIHOCTH

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabéMe 1o Jjectuune"

https://m.edsoo.ru/GDB065558

56

57

58

59

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cui Ha peruare

KonrponbHas pabora no reme
«/laBneHue TBEpABIX TEN,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota

PesepBHblit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas
poBepoyHas paborta

Pbiuaru B TexHUKE, OBITY U
npupoze. JlabopaTopHas

0.5

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edso0.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «MccrnenoBanue
YCIIOBHI PAaBHOBECHS PhIYara

60

61

62

63

Pewenue 3anau o reme
«Y ci10BUsL paBHOBECHS
pbr4ara»

KoaddumuenT nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabora
«M3mepenne KIIJI HaknoHHON
IJIOCKOCTH

Pemrenne 3ama4 1mo Teme
"Pabora, momuocts, KIT/["
MexaHuuecKast SHEPrusl.

Kunetnueckas u
MOTEeHIMAIbHAs SHEPTUS

0.5

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

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

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTUU

https://m.edso0.ru/46Y22ZPME

65

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeeseHue N3MCHEHUS
KHHETHYECKON 1
MOTEHIIMATBLHON SHEPTHH MPU
CKaTBIBaHHH Tella MO
HaKJIOHHOM IIJIOCKOCTH"

https://m.edso0.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTta 1 MOIITHOCTb.
DHeprus»

https://m.edso0.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepHblit ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHudeckoe aBrKeHue"
PesepHblii ypok. Pabora ¢
68 TeKCTamu 1o Teme "Padora. 1 https://m.eds00.ru/XT2SMNZYM
MoiuHocTb. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopenu TBEPAOTO, KUAKOTO U

ra3006pa3H0ro COCTOSTHUH
BCIICCTBA

OO0BsicHeHHE CBOWCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannmmueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.eds00.ru/8G73PVM40

CmaunBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HaATSKEHUE

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmmpenue u
CHKaTHe

https://m.edso0.ru/I3N30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TEMIIEpPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHS YaCTHI]

https://m.edso0.ru/5XSV6F15B

BnyTtpenHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bune! Ternonepenauun
Ypok-koHpepeHIus
"[IpakTHueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

KonnuecTBO TEIIOTEHL.
YV nenbHas TEMJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edso0.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnemoBanue SIBIICHUS
TeriooOMeHa pu
CMEITUBAHNHN XOJOIHON 1
ropsiueit BobI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer KonnuecTBa TEIJIOTHI,
HEOOXOaUMOTO I
HarpeBaHus Tea v
BBIJICIISIEMOTO MM TIPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpeneneHue yaeiabHOi
TEIJIOEMKOCTH BenlecTna"

https://m.edso00.ru/40IT1ZJAH

17

18

19

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue u OTBEpICBaHIUE
KPUCTAJUTMYECKUX TEJl.

VY aenpHas TEII0Ta IJIaBICHUS
JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU
TEIUIOTHI TIJ1aBJICHUS JIhaa"

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.eds00.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIlUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHHS OT
aTMoc(hepHOro JaBiIeHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuaxxHoCTh BO311YyXA.
JlaGopaTtopHnast pabota
"OnpezeneHne OTHOCUTEIBHOU
BJIAJKHOCTH BO311yXxa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
oTpeieJIeHNe BIAKHOCTH
BO3JIyXa

[IpuHIMIBEI PaOOTHI TETLTOBBIX
nsurareneit. [lapoBas

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

25

26

27

28

29

KII/I TerutoBoro aBuratess.
TeruoBble ABUTATENN U
3aIMTA OKPYKAOLIEH CpeIbl
3aKOH COXpaHEHUs U
MIPEBPAILCHNS SHEPTUU B
TEIJIOBBIX ITpOLIEcCax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
apreHus. Mamenenue
arperatHbIX COCTOSTHUMN
BeniecTa"

KonTponbHas pabota mo Teme
"TeroBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

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

https://m.edso0.ru/0X03133KU

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

30

Ypok-uccienoBanue
"DnexTpu3anus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUU"

https://m.edso0.ru/JALOQFK67J

31

32

B3anmopeiicTre 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUYECKOE MOJIE.
Hanpst>xeHHOCTB
AIIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0.ru/N79CZGZ1J]



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnMn cynepno3unuu
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snektpuueckux
3aps0B. DJIEeMEHTapHBIN
3apsia. Ctpoenue atoma

HpOBOILHI/IKI/I " JUDJICKTPUKH.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.
VICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

https://m.edso0.ru/ISIMP3J3M

37

JlericTBUA 3JIEKTPUUYECKOTO
TOKa

https://m.eds00.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBanue
"JleiicTBHUE AJIEKTPUYECKOTO
MO0JIsl HA TPOBOJIHUKU U
JUDJIEKTPUKA"

DNEeKTpUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4CO0OOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "M3mepenue u
peryMpoBaHue CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™merp. JTaboparopHas
pabora "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

https://m.edso0.ru/X7P0JOFGH

43

ConpoTuBieHnEe MPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHnast pabora
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA
OT €ro JJIMHBI, IJI0LaAn
MOTIEPEYHOr0 CEUCHUs U
MaTepuana"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpshkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/\VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3uCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBmIIa CIOKEHUS
HanpsHKeHUU Mpu

https://m.eds00.ru/VQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COCJIMHEHUH JBYX pE€3UCTOPOB"

49

JlaboparopHas paboTa
"IIpoBepka mpaBua AJisi CUJIbI
TOKa IPH MapajIeIbHOM
COEJIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

Pemenue 3a1au Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

Pabora u MmoutHOCTb
JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGoparopHas paboTa
"OnpexneneHue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEKTpUYECKHE LIENU U
HOTPEOUTENH FITEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTostHHEBIC MAarHuThl, UX
B3 aHMOHCﬁCTBHC

https://m.edsoo.ru/19ZEFKZZ4

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

https://m.edsoo.ru/VR92V8IHA

https://m.edsoo0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yueHne moneu noCTOSHHBIX
MaraHuToB"

https://m.edso00.ru/1GL7RJQOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe none. MarautHoe
ojie 3eMIIU U eT0 3HaUeHUE
U1 JKU3HHU Ha 3eMiie

https://m.edso0.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpUUECKHE 3apsiibl.
3apspKEeHHbIE TeNna U UX
B3auMonencTBus. [10CTOSIHHBIH
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponpsHast pabora o Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apspKeHHbIE Tela U UX
B3auMonencTsus. [10CTOSIHHBIH
JNEeKTpHUecKuil TOK" /
Bcepoccuiickas npoBepoyHas
pabora

PezepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
Tok" / Bcepoccuiickas
poBepoyHas paborta

OneiT Opcrena. MarHutHoe
MoJIe DNIEKTPUIECKOTO TOKA
MarauTHoe 1moJje KaTyIIKH C
TOKOM

IIpumeneHne
JJIEKTPOMATrHUTOB B TEXHHKE.
JlaboparopHas pabota
"N3yuenue neiicTBus

0.5

https://m.edso0.ru/ZISSWA4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOIO II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOJBUIATENICH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TpaHcnopte. Jlaboparopnas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKLIHH.
IIpaBuio Jlenua

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

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIYYEHUS IIEKTPUIECKON
SHEPruu. JNEKTPOCTAHLIUU Ha
BO300HOBJISIEMbBIX HCTOYHUKAX
JHEPruu

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DNIeKTpUUECKrEe U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DNeKTpUYECKUEe U MATHUTHBIE
SABIEHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie
sBJjeHus"

https://m.eds00.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

PesepHblit ypok. Pabora ¢

68 TEKCTaMU I10 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MarguTtHble aBiaeHus"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CO 0] 68 145

[TPOTPAMME



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHudeckoe OBMIKEHHUE.
MarepuanbHas TOUKa

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

PaBHOMepHOE mpsMOIUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepasHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

https://m.edso00.ru/L043PYTGB

[IpssMmonuneiHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

CxopocTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUSI.
I'paduk ckopoctu

JlaGopatopHnas pabora
"Onpenenenne yCKOpeHus Tea
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TaJIEHUE TEIL.

TPEHUs CKOJIbKEeHUs"

8 https://m.edsoo.ru/NMQAA4GGEO
OnbiThl ["anues
PaBHOMEpHOE ABMKEHUE 110

0

9 ORPYIHOCTH. CPHOML H HACTOTA https://m.edsoo.ru/PVRBIDTTH
oOpamenus. JInneiHnas u
YTII0Basi CKOPOCTH

10 Herrtpoctpemntenbioe https://m.edsoo.ru/OS5LFGWFZY
YCKOpEHUe
I1 i H .

11 CPBRIH 3AKOH HIbIoTOHA https://m.eds00.ru/T4ADTURL3K
BekTop cuiibt
B i H .

12 TOpoH BUaKOH PIOTOHA https://m.edso00.ru/5SA28NGVEV
PaBHOnelicTBYIOIIAs cHita
T i H .

13 PETHH SAKOH HbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
P

14 CHICHIE 3alat Ha [PHMEHCHIE https://m.edso0.ru/GEM2S4HK9
3akoHOB HeloToHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHE SAIAT TO TEME «Hra https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH
JlaboparopHnast pabota

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/TAPAJAFV1
MIPY>KUHBD)

18 Cuna TpeHust https://m.edsoo.ru/B4WPRA8I7
P

19 CILICHHC 34712 10 ToMe «Cima https://m.eds00.ru/PIDH2DCIT
TPEHHUSD»
JlaGopaTopHas paboTta

20 "Onpexnenenne ko3 PuumeHTa https://m.edsoo.ru/C56RD8KX8



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonnl Herorona. Cuna
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHUs

https://m.edso0.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJI BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanmaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3amau mo reme "Cuiia
TSIKCCTHU U 3aKOH BCGMI/IpHOFO

TaroreHus"

IlepBas kocMHUEeCKask CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue marepuanibHONR
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla € 3aKPEIUIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKpEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTH

https://m.edsoo.ru/V02GV8YAT

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

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuibl. Llentp
TsHKecTH"

https://m.edso0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

https://m.edso0.ru/8D7SUVX5J

30

31

32

KonTponbhas padota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynbsce Tena. Umiynse cusl.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE

Pemenue 3amau mo teme "3akoH
COXPAaHEHHUs uMIyibca"

https://m.edsoo.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

33

VYpok-koHpepeHus
"PeakTHBHOE ABMKEHHE B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/SUH32H4RL

34

35

36

Mexanunueckas pabota u
MOIIHOCTH

Pabota cuitbl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTAIEHON TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs13b 3HEpPrUM U pabOTBHI.
ITorennuansHast sHEprus

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlaGoparopHnas pabora

«I/I3yquI/Ie 3dKOHa COXpAaHCHHA
OQHCPIrun»

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJIXB

41

KomnebarensHO€E IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

https://m.edso0.ru/3EQ3BHBZ3

42

43

3aryxatomue KouedbaHus.
BreinyxneHHble Kose0aHus.
Pe3onanc

MaremMaTnueckui u
MPYKUHHBIA MAaITHUKHU

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh MEpUoa
Kose0aHMi OT KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue sHepruu Npu
MEXaHNUYECKUX KOJeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmpeneneHne 4acToThl U
nepuo/Ia KojieoaHui
MPYKHHHOTO MasITHUKA)

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopuas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'IBHBIC H IIOIICPCYHLIC
BOJIHBI

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

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

50

51

52

3Byk. Pacnipoctpanenue u
OTpa)K€HHE 3BYyKa
Ypoxk-uccienoBanue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOThHI"

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AK}/CTI/I‘-ICCKI/Iﬁ PE30HAaHC

https://m.edso0.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKoHbI
coxpaHeHusd. MexaHnyeckue
KoJIeOaHHs U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrtponsHas pabora o Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoneGaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

DNeKTPOMarHuTHOE ToJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsA3HU"

Ypok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOIIIbI0O MOOMIJIBHOTO
tenedona”

Pemenue 3agau Ha
ONpEJIETICHUE YaCTOThI U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI

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

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DneKkTpoMarauTHas Ipupoaa
cBera. CKOpOCTH CBeTa.
BonHoBele CBOMCTBA CBETa

https://m.edso0.ru/ZFGOBMGFX

62

HUctounukm cBeTa.
[IpssMmonuHeiHOE
pacrpocTpaHeHHE CBETaA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edso0.ru/QONUKCDOB

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

67

68

69

[TonHOE BHYTpEHHEE OTpakeHUE
cBeTa. Vcrmoms30BaHue MOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOIAX

JlaGoparopHnas pabora
"UccaenqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpanuiie "Bo3MyX-cTekyio""
VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE MMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"

JInmu3el. OnTuyeckas cuia
JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7HVE6E2W

https://m.edsoo.ru/R800IT10S

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

https://m.edso0.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKOMN
CWJIBI coOMparomeit JInH3b"

https://m.eds00.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpox-koHpepeHuus
"OnTH4yecKue JINH30BLIC
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

I'na3 kak onruyeckas cucTemMa.
3penue

Ypok-koudepennus "JledekTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. [ucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopras pabota "OnbITEI
10 Pa3JI0KEHUIO 0eJIoro cBeTa B
CIIEKTp M BOCIIPHUATHIO L[BETA
IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bubTpor"

Ypok-nipaktukym "BonHoBbIE
CBOMCTBA CBeTA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”

https://m.edsoo.ru/E5I18L6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIENTb aTOMa

https://m.edso0.ru/P9220VFIV

78

79

IToctynatel bopa. Moneins
aroma bopa
Hcnyckanue u noryoneHue

cBeTa aToMoM. KBaHTBI.
JInHenuaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHEQ0G2

https://m.eds00.ru/MILRTHPCO
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YPOoK-nIpaKkTUKyM

80 "HaGmroienre criekTpoB https://m.edsoo.ru/7NCLNW?296
ucnyckanus"

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

82 CTpoetie ATOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens

83 PaoaKTHBHEIC MIPCBPAILICHE. https://m.eds00.ru/RA796 TPSP
H3otomns
Pemenue 3agau no reme:

84 "PagnoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus "

85 [lepuon monypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PagnoakTHBHBIC U3TyYCHUS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXPaHEHUS 3apsI0BOTO U https://m.edsoo.ru/YOQ2XMKOOQ
MacCOBOT'O YHCEI

88 DHEPIHS CBSA3H ATOMHBIX 1Ep. https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH

89 Pemmteruc 3a1a< 10 TeMe https://m.eds00.ru/0D4KHLQAT
" nepHsble peakuun"
Peakiuu cunTe3a u neneHus

90 snep. ctounnku sHEprun https://m.edsoo.ru/RMBFQBND7
CoHma u 3BE311
Ypok-koudepenmus "Anepras

91 https://m.edsoo.ru/QTNWFW90Q

sHepreTuka. JleicTus
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PaIMOAKTUBHBIX U3Ty4YEeHUN Ha
JKHBBIC OpraHu3MbI"

92

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanTtoBsie siBeHus"

https://m.edso0.ru/TBOXB9TUO

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHns"

https://m.edsoo.ru/SUTJAFD6U
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[ToBTOpeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictue Ten"

IToBTOpenue, o0o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"TemnnoBsie nporecch”

IToBTOpenue, o6o0IIEeHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KII/I TerumoBbIx aBUraTenen”

IToBTOpenue, o6o0IIEHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0600IIEHNE.
Jlaboparopubie paboOTHI 1O
Kypcy "CBeToBbIE SIBICHUS"

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

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX
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99

[ToBTOpenue, o6o0IEHNE.
PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, obo0IEHNE.
Pabora ¢ TekcTamu o Teme
"Konebanus 1 BOJIHBL"

https://m.eds00.ru/L3YKVIINT

101

102

[ToBTOpenue, obo0IEHNE.
Pabora ¢ TekcTamu o teme
"CseroBbI€ gBicHUA"

[ToBTOpeHME, 0000IIEHNE.
PaGoTa ¢ TekcTaMu o TeEME

"KBanToBas u sinepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OINUCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHMUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, TPU ONMHMCAHUH TPABHILHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
HCNOJIb3ysl WM3YYEHHBIE 3aKOHBI, NPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (OPMYJBI U TPOBOJIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHUM HCCIECIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

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

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(u3MUeCKUX  CBOWCTB  TeI:  (HOPMYJIHPOBATH  TPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
M (dpoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPe3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHONM MHCTPYKIMM: TP  BBINOJHEHUM  W3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKT€pU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHU:,




1.15

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PHU3MYECKUX SABIECHUU U

Heo0XoIMMBbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpPaHEHMs 310pOBbS U COOJIIOJEHUS HOPM SKOJIOTHYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCcOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBJSICTCS MPOTUBOPEUYMBON WIIN

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEOBAaHUM, MPH ITOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacrpenienath O0SI3aHHOCTH B TPYIIE B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JadaMH, CJEeAUTh 3a BBIIOJHEHUEM IIJaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM  BKJaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

peuaTh pacyéTHble 3a1auu B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHUE (U3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YysA OHNHUCAHUC UCCICIAOBAHUA,




1.9

BBIJACIATE IPOBEPACMOC MPEAIIOIIOKCHNEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

1.11

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH B BHJI€ TaOIUI] U rpaduKoOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

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

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

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

1.15

Ppacnio3HaBaTb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 1o CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATh CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Ui oOecreyeHus Oe30MacHOCTH IpH

oOpameHuu ¢ mnpubopaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

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

SABJIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

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

13

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

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJIEHUSI B IPUPO/IE,
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1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUECKUE SIBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCMOCTEN

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyaluld MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOICTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ISCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemate pacuéTHble 3amayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WIN
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIyYEHHOT'0 3HAaUeHUs (PU3UUECKON BEITMUUHBI

pacrio3HaBaTh IMPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MpPU TOMOIIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAaHUE MCCIIEIOBAHUSL, BBIICIIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIH
(U3NYECKUX CBOWCTB TEIl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOMparomei JTUH3bI), 00OCHOBBIBATH BHIOOP criocoOa

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

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

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUS, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

1a00paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

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

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM sl obOecriedeHUs: Oe30MacHOCTH  IpH

oOpameHuu ¢ mnpubopaMd H TEXHMUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (hOPMYIHPYsI TOUCKOBBIN 3aIpoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIEpKaHusl, MMyOJIMIHO MPEICTABIIATh PE3YJIbTAaThl IPOSKTHON HITU
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3MUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA
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O®u3uka — Hayka O mpupoje. SBiIeHHs NPUPOIBI.
®dusnyueckue SBJICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BeMMUWHBL. M3MmepeHue (uU3MUECKUX
BenuunH. Dusmyeckue npubopsl. Ilorpemnocts

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC I'MIIOTES,
OKCIICPUMCHT II0 IIPOBCPKEC TI'HIIOTES, 00BsACHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
Onucanue GpU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TeNl.
Nsmepenue TEeMIIepaTypbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUUN BEIIECTBA

2.1

2.2

2.3

CrtpoeHue BeliecTBa: aTroMbl M MOJIEKYJBI, HX
paszMepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA

JIBuxenne dyactuil BemiecTBa. CBSI3b CKOPOCTH
JOBUKEHMSI 4acTHL ¢ Temmneparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBre yacTHI] BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAHHUC




ArperaTHble COCTOSHHUS BEILLECTBA: CTPOEHUE I'a30B,
KUAKocTed M TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
2.4 B3auMocBs3p MeXIy CBOMCTBaMHM BEIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckre pabOTHI:
Ouenka aMameTpa aromMa METOJIOM psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITel IO HAOJIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér myTu U BpeMEeHM JIBUKECHUS
SBnenue uHepuuu. 3aKoH MHEpUUHU. B3aumopeiictBre
3.3 TeJ KaK NMPUYMHA U3MEHEHUS CKOPOCTH JABUKECHUS TEJl.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3b  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 SIBieHME TATOTEHHS U cuila TshKeCTH. CHila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenusa. TpeHHe CKOJBXKEHUS U TPEHHE TMOKOA.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HalpaBJIEHHBIX MO OJHOW IPSIMOM.

PaBHOelcTBYIOIIIASA CHIT

3.10 [IpakTuueckue padbOTHI:




3.11

3.12

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHHS
(mapuka B KHUIKOCTH, MOJIEIM DJIEKTPUUYECKOTO
aBToMOOWIA U Tak pganee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKka WM [IapukKa Io
HAKJIOHHOM TuiockocTH. OrpeneneHne MIOTHOCTH
TBEPAOro  Teja. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCHUMOCTH pacTsKeHus (aedopmaiuiu) npy>KuHbl OT
MPUIOKEHHON Ccuibl. OMbBITHI, JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIbKEHUSI OT Beca TeJla U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

Du3nYeCKue SIBICHUS B Ipupoaec: NpuMEpbl IBUKCHUSA C
pa3jIM4HbIMU CKOPOCTAMU B JKUBOM 1 HEKUBOMU Impupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

HaBnenue TBEpmoro Tena. CrocoObl yMEHBIICHUS WU
YBEJIMYCHHUS TaBJICHUS
JlaBnenue Trasza. 3aBHUCUMOCTb JIaBJIGHHUS Tra3za OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHHUA TBép,[[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBHCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuii  mapazokc. Coobmaromumecs

cocynsl. ['mapaBnnueckre MeXxaHU3MbI

Atmocdepa 3emnum U arMmocdepHOe JaBIICHHUE.
[IpyumHbl CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBJIEHHs OT BBICOTHI HaJl YpPOBHEM
Mops

W3mepenue atmochepHoro nasieHus. [TpuGopsr s
M3MepeHust aTMoc(hepHOro JaBIeHUS

JleficTBHE JXHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyX€HHOH B IKUAKOCTb 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEUCTBYIOLIEH
Ha Telo, MNOrpyxéHHoe B KuAKocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomerpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmIpeneiaeHue e

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOro JaBliCHUST Ha JKUBOH OpTraHW3M,

IJIaBaHUE PBIO

411

TexHuueckue ycCTpoHCTBa: COOOINAIOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BHICOTOMED, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas paboTa

5.2 Mexannueckas MOIHOCTb

£ 3 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHAs

' miockocTh. [IpaBuio paBHOBecHs ppluara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o010T0€  TpaBwiIo»  MexaHukd. Koadunuenrt

5.5 MOJIE3HOTO  JelcTBUA ~ MexaHu3MmoB.  [Ipoctebie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTenuunanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

£ g [TonmHast MexaHuveckasi SHEprus. 3aKOH M3MEHEHUs U

COXpPaHCHUMA MEXaHUYIECKOM OHEPIrun




5.9

5.10

[IpakTrueckue pabOTHI:

Onpenenenne  paboThl  CWIBl  TPEHUS  IIPU

PaBHOMEPHOM JBMKEHHHM Tejla TI0 TOPU30HTaIbHON
noBepxHocTu. MccnenoBaHue — ycloOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

du3nueckue SBICHUS B npupoac: pbHaru B TCIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblUar, MOABUKHBIA U
HETIOJBMKHBIN OJIOKHM, HAKJIOHHAS! TNIOCKOCTh, MPOCTHIE

MCXaHU3MBbI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOI
TEOpUU CTPOEHHUs Bemecrsa. Macca U pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Monenu  TBEPAOro, JKUAKOTO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucraanmuueckue u amopHbie
Tena

OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEJ
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHUE U KaWUISIPHBIE SBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaeinbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne ®W  OTBEpAEBAaHUE  KPUCTAJUITMUYECKHUX
. BELLECTB. Y JeNbHAas TEIUI0TA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Tpunnuner  pabotel  TemioBbix jaurareneid  KIIJI
6.15 TEIJIOBOTO JIBUTATENs. TeroBbIe ABUTATENIN U 3alUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOLECCAX
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITH 110 BBIPALUIMBAHUIO KPUCTAILIOB OBAapEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb J1aBJICHUS

BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.




[IpoBepka rurnoressl JIMHENHON 3aBUCUMOCTH JUTUHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEpPTUu Tela
B pe3ysbTaTe TeIionepeaadyu u padoThl BHEITHUX CHJL.

HccnenoBanue  siBJI€HHUS ~ TEIJIOOOMEHa  MpHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

Omnpenenenne KOJIUYECTBA TEIIOTHI, IOIYyYEHHOTO
BOJIOH MpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
LUAJTUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IVIABJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B MPUPOJIE: IMOBEPXHOCTHOE
HATsDKEHUE W KaNmWUIApHBIE SIBIIGHUS B TIPUPOJE,
KpUCTaJUIbI B IpUpoe, n3nyueHue CoJlHLa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBA: KamWIUISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIJIOB, KUJAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETP, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHETO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMOJIECHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXKIY TEIaMH )
DJEKTpUUECKOE noJie. HanpsxénnocTs

7.3 anekTpudeckoro mnois. [lpuHnmnm — cynepnozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUuecKUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuKH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHUKHU MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTAX U razax
- Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe
' COINPOTUBIICHUE BEIIECTBA
7.10 3axon OMma 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
213 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTrosiHHBIE MarHuThl. B3auMoaericTBUEe MOCTOSTHHBIX
7.14
MarHuTOB
MaruutHoe mnosie. MarHuTHoe moje 3eMiM U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
' ToKka. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MArHUTHOTO MOJSI HA MPOBOJHHUK C TOKOM.
217 DneKTpoaABUTaTENb IOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJIEKTPOJIBUraTesell B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCHopTe
218 Oneitel ®apanes.  SIBneHue  2IEKTPOMArHUTHON

nHaykuuu. [Ipasuio Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTyeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMH TeJl MHYKLIHUEH
U TIPU COTIPUKOCHOBEHHUH.

HccnenoBanue ACUCTBUSA DIEKTPUYECKOrO IOJSA HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3IIEKTPUUYECKOH LIEeMU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue U peryJiupoBaHue CUIIbI TOKA.

M3mepenue U peryaupoBaHue HaNPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHMS pe3ucTopa Hu
HAIpPsDKEHUS Ha pEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUTOLA/IM TIONIEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHUS HaNpsHKEHUH Tpu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia i CUIbI TOKA MPHU HapajielIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYHIETO Yepe3 pe3UcTop.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO IOJIs
MOCTOSIHHBIX MAarHUTOB TpU HMX OOBEIUHEHUH H
pazaenenuu. Mccienopanue neiCTBUS SIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OneITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHIJIbI




B3aI/IMOIIeI>’ICTBH51 KaTylIK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIECTBUSI MAarHUTHOIO MOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboTsl
3JIEKTPOABUTATEIS. H3zmepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHHUS B NPUPOJIE: DICKTPUUYECKUE
SBIICHUST B arMocdepe, dIICEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS TSI KU3HU Ha 3eMJie, TIOJIsIpHOe

CHAHHC

TexHuueckue yCTpONCTBA: JIEKTPOCKOI, aMIIEpMETp,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon anementa [IpoBepsieMble IEMEHTBI COAEPKAHUS
pasnena
MEXAHUWYECKUE SIBJIEHU S
8.1 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE TBHKCHHE
HepaBHOoMepHOE  MOpsIMOIMHEWHOE  JBH)KEHUE.
8.4 Cpennsis ¥  MIHOBEHHas  CKOPOCTh  Tela  TIpH
HEPaBHOMEPHOM JIBIKCHHH




Yckopenue.  PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE

8.5
JBUOKEHUE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOE nBM)KEHME 110 OKpYy)KkHOCTH. [lepron n
8.7 gacTotra oOpamienus. JIMHEHHass W yIJioBask CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE
8.8 ITepBsiii 3akoH HploToHA
8.9 Bropoii 3akon HproToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEHUS CKOJBXKEHUS, CUia
' TPEHUS TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TSDKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHS.
' YckopeHue cBOOOTHOTO HaieHUs
815 JBuxenne mnnaHer Bokpyr Comnuma.  Ilepsas
' KOCMMYEcKasi CKopocTb. HeBecoMOCTh U neperpy3Ku
PaBHOBecue MmarepuanbHON TOYKH. AOCOJIIOTHO
8.16 )
TBEPIIOE TEIIO
8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKpPEIUIEHHONW OCBIO
' BpaieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne umnynsca. VIMIysibe cuiibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE IBM>KEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.9 PabGora cun Tsokectu, ynpyroct, TpeHHs. CBsi3b
' SHEPIruu 1 paboThl
893 [ToreHnuanbHass SHEPrust Tejla, MOJHATOTO Hal
' MOBEPXHOCTHIO 3EMITU
8.24 [ToreHunanbHas SHEPTUs CXKATON MPYKUHBI
Kunernueckas sHeprus. TeopemMa 0 KHHETHUYECKOH
8.25
SHEpPIruu
8.26 3aKOH COXpaHEeHUsI MEXaHHUECKOW YHEPTHU




8.27

[TpakTrueckue pabOTHI:

Ornpezenenne cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa
WIM JBWKEHUS I[IapUKa MO HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHne ycKopeHus Tella IpyU paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYyTHM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JABW)KEHHHM  0Oe3  HayallbHOM
CKOPOCTH.

[IpoBepka rumoTesbl: €ciu MPU PaBHOYCKOPEHHOM
JABHUXXCHNU 663 Ha4vaJbHOU CKOPOCTH IIYTHU OTHOCATCHA
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MMPOMECIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBHUCHMOCTHU CUJIBI TpPEeHUS
CKOJIB’)KCHHA OT CHJIbI HOPMAJILHOI'O  IAaBJICHUA.
Omnpenenenve kodhduiMeHTa TPEHUS] CKOJIbKEHUS.
Omnpenenenne KECTKOCTU NpyxHHbL. OnpeneneHue
paboThl CUJIBI TPEHHSI TPU PABHOMEPHOM JIBHKEHUU
TeNa 10 TOPU30HTAIbHOU oBepxHOCTU. OnpeseneHue
paboThl CHUIIBI YNPYrocTH MNpU MOABEME TIpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXHOI'O W  ITOABUXHOI'O

0JIOKOB

8.28

dusnueckue SBICHUS B npupoae: IMpuiIrnBbI U OTJIIUBEI,
JABWKCHUEC IIJIAHCT ConneyHoH CHUCTCMbI, PCAKTUBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIUAOMETpP, HAATHYUKU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBIKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  Koyie0aHWil: Mepuoj, 4acrora,
aMIUIATYy1a
MareMatnyeckuii W NPYKUHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienne  sHepruu  Opu  KoseOaTeIbHOM
JBUKEHUU
9.3 3aryxatomue KosebaHus. BeIHyXeHHbIe KojeOaHMs.

Pe3onanc




9.4

Mexannueckne BOJHBL. CBONCTBA MEXaHMYECKHX
BOoiH. lIponosibHbIE M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  paclpOCTpaHEHHUS.
Mexanndeckue BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

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

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTryeckue paboTHI:

Onpenenenre 4YacToThl M IMEpHOAA  KOJeOaHHH
MaTeMaTHYeCKOro MasiTHUKA.

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

HccnenoBanne 3aBUCHMOCTH Tiepuoja KoJeOaHui
MOJBEIIEHHOIN0 K HHUTU Ipy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KoseOaHui
IPY)KUHHOTO MasTHHKa OT Macchl Ipysa. IIpoBepka
HE3aBUCUMOCTH  Iepuoja  KoiebaHuM  TIpy3a,
MOJIBEIIEHHOI'0 K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyXuHbel. M3mepeHne  ycKOopeHHs  CBOOOIHOTO

naaCHusA

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuueckue YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DEeKTPOMarHuTHOE oJie. IeKTPOMarHUTHbIE BOJTHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH

[IIkaa IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
BonHoBEIE cBOlICTBa cBETa

[TpakTueckue paboThI:

I/I3yquI/Ie CBOICTB QJICKTPOMArHuTHBIX BOJIH C

MTOMOIIbI0 MOOHMIIBHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOJIOrMYECKOe
10.5 JIeicTBUE  BUAMMOTO,  yIbTPadUOIETOBOTO |
PEHTI€HOBCKOI'O U3ITy4eHUN
10.6 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHuku cBeTa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
113 Orpaxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop nyueit B 1MH3E
116 Onrtuyeckas cuctema (oToanmnapara, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTuyeckas cucreMa. bIuM3opyKocTh H
' JTAJIbHO30PKOCTh
Paznoxenne Oemoro cBera B crnekTp. ONBITH
11.8 Herorona.  CrokeHue  CIEKTpPalbHBIX  LBETOB.
Hucniepcus ceera
[TpakTueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH  yIJIa  OTpayKeHUS
CBETOBOTO JIy4a OT yIJia MaJIeHusl.
N3yueHune XapakTepUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKajie.
HccnenoBaHue 3aBUCUMOCTH YIjla TPETOMIICHHS
11.9 CBETOBOTO Jiy4a OT yrja MaJeHUs HAa T'PAHUIIE «BO3AYX —

CTEKJIO».
[Tonyuenue n300paxKeHui c MTOMOLIBIO
coOMparoIel JTUH3bI.
Omnpenenenne (GOKYCHOTO  pacCTOsHUS |
ONTUYECKOH CHJIBI cCOOMparoIeil TMH3BI.

OmnBITHI IO PA3IOKEHHUIO OEJIOr0 CBETA B CHEKTP.




OnpITHl IO BOCHPHUATHIO LIBETA MPEAMETOB MPH UX

HaOJII0OICHNH Yepe3 LBETOBbIE (DPUITBTPHI

du3nuecKkue SBICHUS B npupoac: 3aTMCHHUA COJIHI_[a n

11.10 JlyHbl, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakus, pagyra, MUPax)
111 TexHuyeckue  yCTpOUCTBa: OYKH,  IIEPUCKOIL,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
191 OmnbiTel Pezepdopna n niaHerapHas MoJeNb aToMa.
' Mognens aroma bopa
192 VcnyckaHue U MOIIOIIEHUE cBeTa aToMoM. KBaHTHI.
' JInHelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crtpoenne aroMHOro sapa. HykimoHHass Mojenb
' aToMHOro sipa. M3otonsl
s PangunoakTuBHble npeBpaieHus. [lepros nomaypacnaaa
' aTOMHBIX JEp
126 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MaccOBOT0 YHCe
OHeprusi CBsA3M aTOMHBIX saep. CBsA3b Maccel M
12 12.7
SHEpPIruu
128 Peakiun cuHTe3a u geneHus saep. McrouHuku
' sHeprun CoJiHIIA U 3BE3]T
129 SAnepnas oHepretvka. JlelicTBHE PpaIMOAKTUBHBIX
' U3TYy4YEeHUH Ha KHUBbIC OPTraHU3MBbI
[TpakTyeckue paboTHI:
HaGnroseHne CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB
12.10 U3ITy4EHUs.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOTrpadusiM).
H3mepenune painoakTHBHOTO (poHa
®usznueckue SBICHHS B MPHUPOJAE: €CTECTBEHHBIN
12.11 pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Iy4H,

PaAMOAKTUBHOE H3JIy4€HUE NPUPOIHBIX MHUHEPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3IyYEHUH Ha OpPraHu3M
4esioBeKa
TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CylIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPHH CTPOCHHS BEIIECTBAa, O (U3NYECKOH CYITHOCTH SIBICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM IOHATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U MCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepHU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHsI TPABHJT 0€30MAaCHOTO TPY/a: HaOMoAeHUE (HU3HIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX H3MepeHI/II>'I (1)I/ISI/I‘ICCKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCICPUMCHTAIBHBIX I/ICCHCILOBaHI/If/’I;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaACTaBIATb
MOJIy4eHHBIE 3aBUCUMOCTU (DU3MUECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE INPUMEHSATh UX IS

00BsACHEHUS (I)I/ISI/I‘IeCKI/IX IIpouecCcoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUChIBaTh KPaTKOE YCIOBHME 3a/auH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIHI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHMCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCIOIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHHUS B OKpPYKAIOWIEH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIPaBOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUS
1 MEXAHUWUYECKUWE SABJIEHU A
11 Mexanudeckoe JBrkeHHe. MarepuanbHas Tovka. CHcrema oTcyéra.
' OTHOCHTEIBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE IBUKeHUE. CpeaHsist ckopocTb. Dopmyiia s
1.2 BBIYHCJICHUS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NIPSIMOIIMHEHHOE JABIKECHHE. 3aBUCUMOCTh KOOPAMHATHI TEJIa OT
BPEMEHHU B CIIy4ac PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH IS TPOCKIIMH CKOPOCTH, MPOCKIIUU
MEepeMEIeHUs], IyTH, KOOPJMUHATHI TPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBHOKCHUH
3aBHCHMOCTh KOOPJIMHATHI TEla OT BPEMEHH B Clyyac PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUS:
2
Sl =vy s+ ay= ;
2
dopMyibl A1 MPOEKIUK TEPEMEIICHUsS, MPOSKIIUH CKOPOCTH M IPOCKIHH
YCKOPEHUS TIPU paBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHIKECHHH
2
14 5. =0y, t+a, %
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH JUIS MPOEKIIMH YCKOPEHHS, MPOEKIIUU
CKOpPOCTH, TPOCKIMH TEPEMEIICHUS, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBHYKCHHUN
Csoboanoe nagenue. @opmyIibl, OMKCHIBAIOIINE CBOOOTHOE TaICHHE Tella MO
15 BEPTUKAIN (IBMKCHUE Teja BHH3 WJIM BBEPX OTHOCHTEIBHO TOBEPXHOCTH
3emian). ['paduku 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIUH YCKOPEHHS,




IPOEKIUN CKOPOCTH M KOOPAMHATHI INPU CBOOOJHOM MAaJeHUM Tejaa II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia g BBIYKMCIEHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

HenrpoctpemutenbHoe yckopenue. HampapineHue LEHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. Dopmyiia 1uisi BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
V= L
T
Macca. IInotHocts Bemecta. @opmyia i BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas usndeckas BenuyrHa. CloKeHHe CHII
1.9 SBnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HproToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u TpeHue ckobkeHns. opmyna Juist BEIMUCIECHHS MOTYJISI CUJIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

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

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -4
F=G L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
dopmyna A BBIYMCICHUS CHIIBI TSOHKECTH BOJMM3W moBepxHocTH 3emnu: F =
mg.
JBuxenue nnanet Bokpyr Connua. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbce Tena — BeKTopHast pr3nyeckasi BeIMUMHA.
1.15 pP=mi
Nmnynbece cuctemsl Teinl. M3Menenne nmmynsca. IMIysibe CHIIbI
3aKOH COXpaHEHMs UMITYJIbCA JUIsl 3AMKHYTOM CUCTEMBI TE:
1.16 P=nyU +i, Uy =const
PeakTuBHOE nBMKEHNE
Mexannueckast pabota. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Fsoosa
MexaHnueckas MOIHOCTb:
1.17
A
N==—
I
Kunernueckas u noteHmanbHas sHeprus. Gopmyina 171 BBIYUCICHUS
KUHETUYECKON YHEPIUH:
1.18




Teopema 0 kuHETHYECKOU dHEPTHU. DopMyria AJisl BEIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Teia, MOJHATOIO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MeXaHUYeCKOM 3Heprun. Popmyiia sl 3aKOHA
COXpaHEHUS MEXaHUUYECKOM HEePTUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparnieHue MEXaHMYECKOW SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxaBuxHbIN 1 HeOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia i1 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
Prs
191 JaBnenue raza. ATMocdepHoe 1aBleHUE.
IM'uapocTaTuyeckoe naBlieHUE BHYTPH KUIKOCTH.
dopMyina 17151 BBIYMCIICHHS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackana. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WIH ra3:

Fag =pgV




Vcaosue mnaBanus teia. [lnaBanue Cyd0B M BO3QYyXOIIJIaBaHHE

1.24

Mexannyeckue KoyieOaHWsA. AMIUIMTY/AA, IEPUOA M YacToTa KOJeOaHHi.

dopmyia, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOaHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii M TNPYKUHHbIA MaATHUKH. lIpeBpanieHue sHepruu mnpu

KoJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoieOanus. Pe3zoHanc

Mexanunueckue BOJHBI. [IpogonbHbBIE U TTONIEpEYHbIE BOIHBI. J{JIMHA BOJIHBI U

CKOPOCTE paCIpoCTpaHCHUSA BOJIHBI:

L=v-T

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

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepenue cpepneil MIOTHOCTH BELIECTBA; apXUMEIOBOUM CHIIBI; KECTKOCTH
MPYXUHBL, KOA(PUIIEHTA TPEHHUS CKOJIBKEHHS, paOOThI CHIIBI TPEHUS, CUIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHHUs1 OpycKa MpH IBM)KCHWU 10 HAKJIOHHON IUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA, 4YacTOThl W IepHoja
KoJe0aHui NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIb, IEUCTBYIOIIETO Ha pblyar;
paboThI CHIJIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJABHKHOIO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOJbEME I'Py3a C OMOIBIO MTOABHKHOTO
6J0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHJIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsT OpycKa OT yrila HaKJIOHA HAIpaBIISIONICH;
nepuosia (4acToThl) KOJIeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepuoa
KoJe0aHui MPYXKMHHOIO MasgTHHKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBus paBHOBECHSI pblvara

Dusuueckue A6NEHUS 8 npupode.‘ MNpUMEPBI ABHXKXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’)KMBOU M HEXXUBOM mnpuponae, JIENCTBUE CHUIIBI TPCHUSA B IIPUPOJIC




U TEXHHKE, MPWIUBBI M OTJIMBBI, ABIKEeHHE IUIaHeT CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, PhIUard B TEJE YEJI0BEKA, BIUSHUE
aTMoc(epHOro NaBjeHHUS Ha >KUBOW OpraHHU3M, IUIaBaHHUE PBIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHHUKH, PaKEThbl, pbIyar, HO,Z[BH)I(HI)Iﬁ n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6BITy,

L3l COOOIIAIOIIUECS COCYbI, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpPUHM CTPOCHHUS

2.1 BemiecTBa. Mojemnu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

Y JlBukeHnue uyactul BeniecTBa. CBsA3b CKOPOCTH JBM)KEHMSI YacCTUL[ C

' Temneparypoil. bpoynosckoe nBmxkenue, nuddysus

2.3 CmauuBaHue M KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe paciMpeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
Harpesanne wu oxnaxaeHue ten. KonuuecTBO TEINIOTHL. Y aenpHas
TEILUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenne u koHjeHcanus. VI3MeHeHHe BHYTPEHHEW SHEpruu B IpoLEcce
210 WCHapeHuss W KOHJeHcauu. KumneHue KUIKOCTH. YenbHas TeruioTa

napooOpazoBanusi: L = Q/m




2.11

BrnaxnocTs Bo3nyxa

2.12

[InaBnenue wu Kpuctaumzanus. V3MeHeHHE BHYTPEHHEH »JHEpPru Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluH. YV nenpHas TEII0Ta MIaBICHMS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

toruBa: = Q/m

2.14

[Tpunnumne! padoTe! TeroBeix Aurateneit. KIT/ remmoBoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IMIMH/IPA; KOJIUYEeCTBa
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAQHHOI'O0 HArpeThiM LUJMHIPOM, IOCIE OIYCKaHUs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO31YyXa; YAEIbHOH TEIUIOTHI
IUIaBJieHUsl Jibaa. lccnenoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  IIPHU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; IpoIiecca HCIapeHHs

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

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  MCIIOIb30BaHMS
KPUCTAJLIOB, )KUAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aHI/IH TCII. I[Ba BHUJIA DJICKTPUUCCKHUX 3apA10B

3.2
3.3

3.4

B3aumoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa

Onektpruueckoe mnone. Hanpsok€HHOCTH diiekTpuueckoro mois. [IpumHnmm

CYNEPIO3UNIHNU IJICKTPUICCKUX oJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apAa0B. I[eﬁCTBHC QJICKTPHUYCECKOI0 IIOJII Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I U JUDJICKTPUKU




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

Hanpsixenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma st yaactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
I =1, U=U+U,: R=R,+R,
1 1 2 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CwMelaHHbIe COCTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoyns — Jlenmna:
311 O=I"R-t
312 OneiTr Dpcrena. MarHWTHOE TOJIE MPSMOTO TPOBOJHUKA ¢ TOKOM. JImHUM
MarHMTHON HHIIYKIIUU
313 MarautHoe IMoOJie IOCTOSHHOTO MAarfHura. B3anMoIeicTBHE IMOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM
3.15 OnbiTel Papazes. SABaeHue 3JeKTpoOMarHuTHOM nHAyKIuu. [Ipasuiio Jlenna
Ipaxmuueckue pabomul
N3mepeHne  SIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HI/IC 3aBUCHUMOCTH CHJIbI TOKd4, BO3HHUKAIOOICTO B IIPOBOJHHKE

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




COIIPOTUBJICHUS OT JAJIMHEBI ITPOBOJHUKA, TUIOIIAAN €T0 IMOIICPEYHOro CEYCHHUA U
YACIBbHOTO COITPOTUBJICHHA.

HpOBCpKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAMHCHHWHN IPOBOAHHUKOB, IIpaBUJia JIA CHJIbI 3JICKTPUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 npupode: DIEKTPUYECKHE SBJIEHHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJIe 3eMJITH, Ipeiid) MOIF0COB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUCTYMK  OJCKTPUYECKOH OSHEPruu, dJICKTPOOCBETUTEIBbHBIE IMPUOOPHI,

3.18 HarpeBaTe/IbHbIC AIEKTPOIPUOOPHI (mpuMepsl), ANCKTPUICCKHE
MPEIOXPAHUTENN, JJICKTPOMATrHUT, JJICKTPOJBHUTATENIb TOCTOSHHOTO TOKA,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DeKTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMAarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus ceerta. [Imockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cBera

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

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuueckue mprudopbl
Ipakxmuueckue pabomul

N3mepenune onTU4ecKoi Uikl COOMpPArOIe JIMH3bI; (POKYCHOTO PAaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IIpeIMETa U U300paKeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToMIICHUs

3.26 crekna.

HccnenoBanme cBoiicTBa W300pa)KeHUS, MOMYYEHHOTO C TOMOIIBIO
coOuparolen JTUH3bI; N3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJieHUs Ha TpaHulle
«BO3JTyX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3armenusi Comnna u JlyHBI, 1mBera Te,
' ONTUYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticmea. OYKH, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHnus. Peaknuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbpa-gactui. Ilnanerapras Mojaensb

' aToMa

4.3 CocraB aromHoro siapa. M3otormns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEI
Qu3zuueckue s6NeHUss 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHCTBUE PAAMOAKTUBHBIX M3Ty4YECHUN HA OPraHU3M UYeJIOBEeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHAasA QHCPICTHKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






