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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS 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 YpPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUs
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
KOHIIETIINH MPeToaBaHus yaeOHoro npeamera « Du3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 x
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaATEILHOCTD
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTEIIO B CO3/1aHUU paboueil IporpaMMBl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, ONMOJIOTHEN, aCTpPOHOMHUEH 1 (u3nUecKoii reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIIsieT Haubosee siICHbIe
oOpa3ibl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUs, TO €CTh Ccrnoco0a MoJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUHM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

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

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;



HHTCPIIPCTUPOBATD AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNeNieHbl B KOHIEMNIMU TpernojaBaHus ydeOHoro mpeamera «Du3ukKa» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA 1 (HOPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrEe TPEACTABICHUNA O POJM (DU3UKK IJIST PA3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

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

JlocTikeHne 3THX Iejield mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHHI ONMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

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

pa3BUTHE YMEHUI HAOJI01aTh MPUPOTHBIC SIBJICHUS M BBITOIHSITH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(DOPMAITUH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (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 PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®uszuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenHocTs u3mMepeHnii MexayHapoHasi CUcTeMa eIMHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOIee

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. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH IMOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTammyecknx) Teil. B3anMocCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HaGmonenue  siBneHuid,  OOBACHAIOIIMXCS  MPUTSDKEHUEM WK
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHHe M B3aUMOJAEeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JBUKECHUS.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TshkecTr. Cuila TsKecTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE NoKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TET.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
NPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

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

o vk w N e
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Pa6ora u MOIIHOCTH. JHEPIHsl.
Mexanudeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



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

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

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

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 MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
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.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCHMOCTh  CHJIBI  B3aWMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TE€IIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mnosne 3eMJIM M €ro 3HAauYeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcnonp30BaHWE DIEKTPOJBUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CTOYHMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIECI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

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

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydenue paboTbl JIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

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

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

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

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepeHne cKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUXKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa PU3UKU.

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.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJIbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka TruMOTE3bl: €COM MNpPU PABHOYCKOPEHHOM JBIKEHHH 0e€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAJIBbHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TpH TOIBEME TIpy3a C
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXPaHEHHUsI SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
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 TOHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
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.
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2. Ompenenenuie 4acTOThl U IEPHOJA KOJIeOaHUN MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



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

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpaxxeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ JIy4er B pacCEerBarOIIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



KBaHnToBbIE fIBJICHUS.

OmnbiTel Pe3epdopaa u mnanerapHas mojenb aroma. Mojgenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

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

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

Snepnas sHeprervka. J[eMCTBHUS paguOaKTHUBHBIX HW3JIYYECHUW HaA IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINIA MOYJb MIPEAHA3HAYEH ISl CHCTEMaTU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBbIN TpeIMeET.

[Ipn M3ydeHUn AAHHOTO MOJYJISA PEATU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO pa3zeia peaanu3yeTcs 3a
CY€T TOTO, YTO OOYHAIOIIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHATH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKH TUIIOTE3 M MOJYICHHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN 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
UCClIeIoBaHHEe 0000IIaroero xapakrepa. MoIyidb 3aBEpIIAETCS MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOTI'0 e NpaBa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJICACTBUMN JJIs1 OKPY’KAIOIIEH CpeIbl,

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

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

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI MU KOMIIETEHTHOCTEU B 00J1aCTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OIICHKA CBOMX JECUCTBUM C YYETOM BIMSHHS Ha OKPYXKAKIIYK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TIPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yueOHol pusndeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

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

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHbIC METOJbl, MHCTPYMEHTHI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (GOpPMY TPEACTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

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

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3UYECKOMN POOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJHATH CBOIO 4acThb paOOThI, JOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€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, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENILHO COCTABJIAThH aJITOPUTM pelieHus (GU3NIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
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, HAMEPEHHUS U JIOTUKY JPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOIOICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuarh sBiIeHus (Auddy3us, TEMI0BOE JABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(PepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
AHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpY’)KalolleM MHpe, B TOM 4Hcie (U3UYECKUE SIBICHHUS B MPUPOJE:
MPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3ndecKkue BeIMUnUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIAa YIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO(POUIIMEHT TMOJE3HOTr0 JEeUCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BETTUYHH, X 0003HAYCHUS U €IUHUIIBI
bu3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHsSI CWII (BAOJIb OJHOW MpsiMOI), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO 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€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSIEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABMKYLIETOCS TEJIAa OT BpEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJenysl MPeaoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKEHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS] PA3JIUYHBIX HCTOYHUKOB BBIJEISATH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIameTh MNpuUEMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPaAaMOTHO HMCIOJB30BaTh M3yYCHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
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  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTauiM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHUA)
[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:
NOBEPXHOCTHOE HATSDKEHUE W KanWUDIPHBIE SBIEHUS B IPUPOJAE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarcoB, poJib MATHUTHOTO MOJIS JJ1s 5KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHUE;
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[1aroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX [UJIS  pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
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, HCIOJb3ys OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3aps/iOB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO CONPOTUBIICHUS BEILIECTBA POBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEPEHUs, CleIysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHUSI JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU JJ1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYMBOMN MM MOKET OBITh HETOCTOBEPHON;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
VI UCCIIEA0BATENIbCKON ACSITENbHOCTH, IPY 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

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

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHBHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, 1acThuyeckas), TpEHHE, IECHTPOCTPEMHUTEIBLHOE YCKOpEHHUE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUs M TOTJIONMIEeHUS, ab(a, OeTa- U ramMMa-u3IydeHuUs,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
najicHUe TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aMMOJCHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHY)KJICHHBIC KOJICOaHHS), PE30HAHC, BOJIHOBOE JBM)KCHHE, OTPaKCHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOTro CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 53XO0, LIBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BEIUYUHBI (CpelHsSsI M MIHOBEHHas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MaCCOBOTO YHCET
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATHCTUYHOCTD TIOTYYECHHOTO 3HAYEHUS (PU3NIECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
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 HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeauuuHbl ((POKycHOE paccTosiHHe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJe€HUsI, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPOW Ha WX OMHCAHHUA (B TOM YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie U COOUpAroLeH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
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 JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoThI
Pa3nen 1. ®u3uka u eé posib B MO3HAHUYN OKPY:KAKIIET0 MUPa
11 ®dusuka - HayKa 0 MPUPoJe 2 https://m.edso00.ru/ZJ2UI13BMX
1.2 duznueckre BeJIMYNHBI 2 https://m.edso0.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo paszneny 6
Pa3znen 2. [lepBoHayaibHble CBEeeHUS 0 CTPOEHUHU BellleCTBA
2.1 Crpoenue BemecTna 1 https://m.edso00.ru/2SJ151M41
BIKE i
2.2 A FIHC H BSAMMOACHCTEHIC HacTil 2 1 https://m.edso0.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo0.ru/ONOV1XY1K
Uroro no pazaeny )
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej
3.1 MexaHndyeckoe JBHKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuusi, Macca, IIIOTHOCTh 4 https://m.eds00.ru/GXPU4MT5P
3.3 Cwta. Bunpl cun 14 1 https://m.eds00.ru/9RNDRUONW
Hroro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB



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
razamMu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.edso00.ru/T7134SXNO
4.4 JSHCTBHE JKUAKOCTH H ra3a Ha 7 3 https://m.eds00.ru/NFEGOYSNK
NOTPYKEHHOE 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.eds00.ru/5S04NQXKX9
5.3 MexaHnueckasi SHeprus https://m.eds00.ru/G30454EMT
Uroro no pazaeny 12
PesepBHOE BpeMms 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 Konrpouabnbsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
Paznen 1. TenjioBble siBJIeHUs
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 DUICKTPHHECKHC 3APAAbL. SAPSKCHHEIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIH MEKTPHUECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruutHsble SBJICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHas UHAYKLUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

I[TPOT'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

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoTshI padoThI
Pa3nes 1. Mexanuueckue siBJIeHUsI
M 0
1.1 CRAMIACCIOE ABDRCIHHE 1 CHOCODH 10 1 https://m.eds00.r/CEOGHRGTL
€ro OIMCaHus
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
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 Mexannueckue KonebaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHuueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Uroro no pazaeny 15
Pazgen 3. DiekTpoMarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
3
3.1 JICKIPOMATHHTHOE fo1e 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJIHEI
Hroro no paszneny 6
Pa3nea 4. CBeroBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYEeCKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxenne 6e70ro 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. KsanroBbie IBJIeHUA

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
Hroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-0000 IaI0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pu3uku 3a 7-9 xinacc
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl.
DuU3NYECKUE SBJICHUS

https://lesson.edu.ru/03/77?class=77

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE
SIBIICHHS

dusnueckue BEIMUUHBI U UX
u3MepeHue

Ypoxk-uccienoBanue
"N3mepenue TemrnepaTypsl
IIPU MOMOIIH >KUKOCTHOT'O
TEPMOMETpa U AaTYUKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKH
H3Y4YarOT [IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanusa. Onucanue
(hbUBUYECKUX SIBICHUH C
IOMOIIBIO MOJIETIEN

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

10

Ypoxk-uccienoBanue
"I[IpoBepka rurnoTe3sl:
NAIbHOCTD MOJIETa MIapUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIBIIE, YeM OOJIbIIIE
BBICOTA MMycKa"

CtpoeHue BelecTna.
OnbIThI, TOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHUE
BelIeCTBa

Z[BI/I)KGHI/IG qaCTull BCIICCTBaA

ypOK-I/ICCJ'IeI[OBaHI/Ie
«OnBITH 11O Ha6J'IIO)IeHI/IIO
TCILIOBOI'O paCHIMPCHUA
ra3oB»

ArperaTHble COCTOSHUS
BEILECTBA

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/772class=77

11

B3anmMocssa3e Mexnay
CBOMCTBAaMHM BEMIESCTB B
Pa3HBIX arperaTHbIX
COCTOSTHUSIX B BIX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://lesson.edu.

ru/03/772class=77

12

Mexanndeckoe OBUKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHHE

https://lesson.edu.

ru/03/772class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

13

Cxopocts. Enunuiist
CKOpPOCTH

https://lesson.edu.

ru/03/77?class=77

14

Pacuer nytu u BpeMeHU
JBAKEHUS

https://lesson.edu.

ru/03/772class=77

15

Wuepius. 3akoH HHEPIUU.
BsauMoericTBue TEI Kak
MpUYMHA U3MCHECHUS
CKOpOCTI/I JBUKXCHUS TCII

https://lesson.edu.

ru/03/772class=77

16

[InotHOCTB BCIICCTBA.
Pacuet macchl n 00bema Tea
110 €T0 IINIOTHOCTH

https://lesson.edu.

ru/03/77?class=77

17

Jlaboparopras pabora
«Ornpenenenue IIOTHOCTH
TBEPIOTO TEJIA»

https://lesson.edu.

ru/03/77?class=77

18

19

20

Perenue 3agay no teme
"TlmotHOCTH BemecTna"

Cuna xak XapakTepuCTHKa
B3auMoercTeusa ten. Cuia
ynpyroctd. 3akoH ['yka

JlaGopatopHnas pabora
«M3ydeHue 3aBUCUMOCTH
pactsbxeHus (nepopmanyn)
IPY>KUHBI OT IPUI0KEHHON
CHIIBD)

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

21

SIBnenune Tarorenus. Cuia
TAXKCCTHU

https://lesson.edu.

ru/03/772class=77

22

CBs13b MEXTY CHIION TSKECTH
H Maccoil Tena. Bec Tena.

https://lesson.edu.

ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

Pemenue 3agay no reme
"Cuna Tsokecta"”

23

Cuna TsKecTH Ha JpYTrux
mianerax. Gusnueckue
XapaKTEPUCTUKHU IJIAHET

https://lesson.edu.

ru/03/772class=77

24

Nsmepenue cu.
JunamomeTtp

https://lesson.edu.

ru/03/772class=77

25

26

27

Bec tena. HeBecomocTth

Cnosxenue 1Byx cui,
HaNpaBJIEHHBIX 110 OJAHOM
npsimMoid. PaBHozelcTBYO1IAs
CHUII

Pemenue 3amau mo treme
"PaBHopelicTByromas cun"

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

28

TpeHne CKOIbXKEHUS U
TpeHue nokosi. Tpenue B
MIPUPOJIE U TEXHUKE

https://lesson.edu.

ru/03/772class=77

29

JlaGopatopHnas pabora
«M3yueHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIbXKEHUS OT
CHJIBI JIaBJICHUS U XapakTepa
CONPUKACAIOIINXCS
IIOBEPXHOCTEW

https://lesson.edu.

ru/03/772class=77

30

Pemrenue 3agaq Ha
ompeereHue
PaBHOJICMCTBYIONIEH CHUIIBI

https://lesson.edu.

ru/03/772class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

31

Pemenue 3aga4d mo Temam:
«Bec Tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIIbD»,
«PaBHOIEUCTBYIOIIAS CUIT»

https://lesson.edu.

ru/03/772class=77

32

33

KonrponsHas pabora no
TemaM: «MexaHndeckoe
JIBIDKeHHMEY, «Macca,
TUTIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHue
cr, «CHITBD)

JNasaenue. CriocoObl

YMCHBIICHHUA U YBCIINYCHU A
JaBJICHUA

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/772class=77

34

JlaBrienue ra3a. 3aBUCUMOCTh
IaBJIEHU Ta3a OT 00bEMa,
TeMIepaTypsl

https://lesson.edu.

ru/03/77?class=77

35

36

37

38

39

[Iepenaua naBieHus
TBEPIBIMH TEJIAMH,
JKUJIKOCTSIMHU M Ta3aMH.
3axon [lackans

JlaBiieHHE B )KUIKOCTHU U
rase, BEI3BaHHOE JICHCTBHUEM
CHJIBI TSDKECTH

Peutenue 3amay mo reme
«/laBrieHue B )KHUJIKOCTH U
rase. 3akou [lackams»

Coobmarormumecs: cocysl

I'mppaBnuueckuit mpecc

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

40

Manomerpsl. [lopuiHeBon
YKUJKOCTHBIN HAcOC

https://lesson.edu.

ru/03/772class=77

41

ATtmocdepa 3emin.
[TpuumHbI CyIecTBOBaHUS
BO3IYITHOW 000JI0YKH
3emutn. 3aBUCUMOCTD
aTMoc(hepHOro JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

https://lesson.edu.

ru/03/772class=77

42

43

Bec Boznyxa. AtmocdepHoe
JaBIICHHE

N3mepenue atmochepHoro
naBieHus. OIbBIT
Toppuuennu

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

https://lesson.edu.

ru/03/772class=77

45

bapomeTp-anepon.
ATMoOc]epHOe TaBiIeHHUE Ha
Pa3JIMYHBIX BBICOTAX

https://lesson.edu.

ru/03/772class=77

46

47

Pemienue 3aau o teme
"ATmocdepHoe naBieHue"
JlelicTBUE KUAKOCTH U Ta3a

Ha MIOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

48

JlaboparopHnast pabota
«Onpenenenue
BBITJIKUBAIOIIEH CUJIBI,

https://lesson.edu.

ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

JIEHCTBYIOLLEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

49

Jlaboparopnas padoTta 1mo
teme «ccnenoBanne
3aBUCMMOCTH Beca TeJia B
BOJZIC OT 00BEMa
MOrPY>KEHHOM B KHUJKOCTh
4acTu Tena»

https://lesson.edu.

ru/03/772class=77

50

IlnaBanue Texn

https://lesson.edu.

ru/03/772class=77

51

52

53

54

Jlaboparopras pabora
"KoHcTpynpoBanue
apeoMeTpa Wuin
KOHCTPYHPOBAHUE JIOAKH U
ompeJiesieHue e€
rpy30noabEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxoriaBanue,
«/laBneHue TBEPABIX TET,
YKUAJIKOCTEN U Ta30B»

Mexanunueckasi paborta

MortHocTts. EaquHuIs:
MOIIIHOCTH

https://lesson.edu.

ru/03/77?class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

https://lesson.edu.

ru/03/772class=77

55

VYpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM
IpU TOTEEME TI0 JieCTHHUIIE"

https://lesson.edu.

ru/03/772class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

56

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue crii Ha
pbryare

https://lesson.edu.ru/03/77?class=77

57

KonrponsHas pabora no
TeMe «JlaBieHue TBEPAbIX
TeJN, JKUOKOCTEH U Ta30B /
Bcepoccutickas
npoBepoyHas pabora

https://lesson.edu.ru/03/77?class=77

58

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe
«/laBnenue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccutickas
poBepoyHas pabora

https://lesson.edu.ru/03/77?class=77

59

Pbruaru B TexHuke, OBITY U
npupoje. JlaboparopHas
pabota «VccnenoBanue
YCIIOBUI paBHOBECHS
pbIyaray

0.5

https://lesson.edu.ru/03/77?class=77

60

Pemrenue 3agad mo reMme
«Y cioBUs paBHOBECHS
phIyara

https://lesson.edu.ru/03/77?class=77

61

Koadpdunuent noneznoro
JNEUCTBUSI MEXaHU3Ma.
JlaboparopHnast pabota
«M13mepenue KII/]
HaKJIOHHOM TJIOCKOCTH

0.5

https://lesson.edu.ru/03/77?class=77

62

Pemrenue 3agad mo reMme
"Pabota, momtaocTs, KIT/1"

https://lesson.edu.ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

63

Mexanuyeckas SHEpIusl.
Kunernueckas u
MIOTEHIMAIbHAs YHEPT U

https://lesson.edu.ru/03/77?class=77

64

65

66

67

3aKOH COXpaHECHUS
MEXaHUYECKON IHEPTUn

YPOK-3KCIIEPUMEHT 110 TEME
"DKCepUMEHTAIbHOE
OnpeeIeHNEe U3MEHEHUS
KUHETUYECKOHN 1
ITOTEHIMAJIbHON SHEPIUU
MIPU CKAaTBIBAHUU TEJIA TI0
HaKJIOHHOM TUIOCKOCTH"

KontpospHas paboTa o
Teme «PaboTa 1 MOITHOCTB.
DOHeprus»

PesepBHylit ypok. Pabora ¢

TEKCTAMH I10 TEME
"MexaHnuyeckoe IBHKeHue"

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 1o TeMe "Pabora.
MomnocTb. DHeprus"

https://lesson.edu.ru/03/77?class=77

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

68

12



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH
U UX OIBITHBIE
IIOATBEPKICHUS

https://lesson.edu.ru/03/08?class=08

Macca u pazmep
aTOMOB M MOJIEKYJI

https://lesson.edu.ru/03/08?class=08

Monenu TBEPIOTO,
KHUIKOIrO U
ra3o00pa3Horo
COCTOSTHUM BelecTBa

OOBsSCHEHHE CBOICTB
TBEPIOTO, JKUIAKOTO U
razo00pa3Horo
COCTOSTHUM BelecTBa
Ha OCHOBE MOJI0KCHUM
MOJIEKYJISIPHO-
KMHETUYECKOU TEeOpUH

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

Kpucranmnmueckue u
amopHbIe Tena

CMaunBaHue u
KalUJUIIPHOCTb.

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

[ToBepxHOCTHOE
HaATSDKCHHE

TeroBoe pacimmpeHue
U C)KaTue

https://lesson.edu.ru/03/08?class=08

10

Temneparypa. CBs3b
TEMIIEpaTyphl CO
CKOPOCTBIO TEIIOBOTO
JBHW)KCHUS 4aCTHIL]

Bnytpennss sueprusi.
CriocoObI U3MEHEHHUST
BHYTPEHHEN YHEPTUU

Bunape! renonepenaun

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

11

12

Ypoxk-koHpepeHuus
"IIpakTHueckoe
UCTIOJIb30BaHHE
TEIIOBBIX CBOMCTB
BEIIIECTB U MaTepUaJIoB
B IIEJISIX
sHeprocoepexeHus"
KonnuecTBo TEIIOTHI.

VnenpHast
TEIUIOEMKOCTD

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

13

YpaBHEHHE TEIOBOTO
Oamanca. TermmooOMeH
Y TEIIOBOE
paBHOBECHE

https://lesson.edu.ru/03/08?class=08

14

JlaGopaTtopHnast pabota
"HccnenoBanue

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

SIBJIEHUS TEIIOOOMEHA
MIPU CMEIIMBAaHUHT
XOJIOJIHOW U ropsiyeit
BOABI"

15

16

17

Pacuer xonnuecTBa
TEIUIOTHI,
HEO0OXOAUMOr0 I
HarpeBaHus Tena u
BBIJICJISIEMOTO UM MPU
OXJIAXKICHUN

JlaGopaTtopHnast pabota
"Onpenenenue
yAeJIbHOU
TEIMI0EMKOCTH
BemecTna"

DHeprus TOIIMBA.

VY nenbHas TemioTa
CrOpaHus

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

18

ITmaBnenne u
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenpHas TeniaoTa
IUIaBJICHUS

https://lesson.edu.ru/03/08?class=08

19

JlaGopaTtopHnast pabota
"Onpenenenne
YAECITbHOM TEIUIOTHI
IUIAaBJIECHU JIbaa"

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

20

[TapoobpazoBanue u
KOHJICHCAIIHS.
Ucnapenue

https://lesson.edu.ru/03/08?class=08

21

22

23

Kunenue. Y genbnas
TEIUIOTa
napooOpa3oBaHus U
KOHJICHCAIINH.
3aBUCHUMOCTh
TEMIIepaTypbl KUIICHUS
0T aTMOC(EepHOTO
JTABJICHHUS

BrnaxHocTs Bo3ayXa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEJIbHON
BIIQYKHOCTH BO3ayxa"

Perrenue 3agad Ha
oTmpezeNneHue
BIIQXKHOCTH BO3/1yXa

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

24

[IpuHnmns! paboThl
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO CTOPaHUs

https://lesson.edu.ru/03/08?class=08

25

KIIJI TermoBoro
neuratreias. TenioBbie
JIBUTATEIIM U 3aIlUTa
OKpPY’KaloIle cpebl

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

26

3aKOH COXpaHEHMsI U
IpeBpaIleHHs SHEPTUH
B TEIUIOBBIX IpOLIECccax

https://lesson.edu.ru/03/08?class=08

27

ITonroroBka K
KOHTPOJILHOH paboTe
o TeMe "TennoBbie
sBieHns. Msmenenue
arperaTHbIX
COCTOSIHUM BerecTna'

https://lesson.edu.ru/03/08?class=08

28

KontponsHas pabora
o TeMe "TernoBbie
saBiieHus. 3meHnenue
arperatHbIxX
COCTOSIHUM BemiecTBa'

https://lesson.edu.ru/03/08?class=08

29

DneKTpu3anus Ted.
[Ba pona
ANEKTPUUECKUX
3apsI0B

https://lesson.edu.ru/03/08?class=08

30

Ypok-uccienoBanue
"DnekTpu3anus Ten
WHIYKIUEH U IIpU
CONPUKOCHOBEHUN"

https://lesson.edu.ru/03/08?class=08

31

B3anmoneiictBue
3apsKEHHBIX TEJl.
3akon Kymnona

https://lesson.edu.ru/03/08?class=08

32

DNEKTPUYECKOE MOJIE.
HanpsoxeHHOoCTh
AIEKTPUYECKOTO MOJIS.
ITpuHmn

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

CYHEPIIO3ULINU
AJIEKTPUYECKUX TOJIEH

33

Hocurenu
ANEKTPUYECKUX
3aps0B.

DneMeHTapHBIN 3aps.

Crpoenue atoma

https://lesson.edu.ru/03/08?class=08

34

IIpoBonHMKY 1
TUAJICKTPUKU. 3aKOH
COXpaHEHUs
AIIEKTPUYECKOTO
3apsna

https://lesson.edu.ru/03/08?class=08

35

Pewenne 3anau Ha
IIPUMEHEHNE CBOVCTB
ANEKTPUYECKUX
3aps10B

https://lesson.edu.ru/03/08?class=08

36

DIEKTPUUYECKHI TOK,
YCJIOBHUSA €T0
CYIIIECTBOBAHUA.
NcTounukn
3JIEKTPUYECKOTO TOKA

https://lesson.edu.ru/03/08?class=08

37

38

JencTBus
AJIEKTPUIECKOTO TOKA

Ypok-uccnenoBasue
"JleiicTBUE
AIEKTPUUYECKOTO OIS
Ha MMPOBOIHUKA U
TUDJICKTPUKA"

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

39

DIIEKTPUUECKHUI TOK B
MeTajuiax, KHIKOCTIX
U rasax

https://lesson.edu.ru/03/08?class=08

40

DJeKTpuyecKas ernb 1
€€ COCTaBHBIE YACTH

https://lesson.edu.ru/03/08?class=08

41

42

Cuia Toka.
JlaGopaTtopHnas pabota
"U3mepenue u
PETYJIHPOBAHKE CHITBI
ToKa"

DneKTpuYecKoe
HarnpsKeHue.
BosbT™meETp.
JlaGopaTtopHnast pabota
"U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

0.5

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

43

ComnpoTHBieHNE
MIPOBOJHUKA.

VY nenbHoe
COIIPOTHBIICHUE
BEIIeCTBa

https://lesson.edu.ru/03/08?class=08

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTH
ANEKTPUIECKOTO
COITPOTHBIICHUS
MIPOBOIHHKA OT €T0
JUTMHBI, IO

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

MONEPEUHOI0 CEYCHUS
1 Marepuaia"

45

3aBHCUMOCTH CHJIBI
TOKa OT HANPSIKECHUSL.
3akon Oma Jjis
y4acTKa [enu

https://lesson.edu.ru/03/08?class=08

46

47

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHUMOCTHU CUJIIBI
TOKa, HJIYIIETO Yepe3
pe3ucrop, ot
COTPOTUBIICHUS
pesucropa u
HaANpPSDKEHUsS Ha
pesucrope"

ITocnenmoBarensHOE M
napajjieabHoe
COEeTUHEHMS
MIPOBOJIHUKOB

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

48

JlaGopaTtopHnast pabota
"IIpoBepka mpasuiia
CJIO’KEHUS
HaNpPsDKEHUH TpU
10CJIEeI0BATEIbHOM
COEIMHEHUH JIBYX
pe3uctopos"

https://lesson.edu.ru/03/08?class=08

49

JlaGoparopHas paboTa
"ITpoBepka mpasuiia
JUISL CHITBI TOKA MU

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

napauieJIbHOM
COCTUHEHUH
pe3ucropon"

50

Pemenue 3anau Ha
MPUMEHEHUE 3aKOHA
OmMa 1t pa3IM4yHOro
COCIIMHEHUS
MIPOBOTHUKOB

https://lesson.edu.ru/03/08?class=08

51

Pabora u mouHOCTH
AIIEKTPHUYECKOTO TOKA.
3akoH [[xxoyns-JleHua

https://lesson.edu.ru/03/08?class=08

52

53

54

55

JlaGoparopHas paboTa
"Onpenencane padboOTHI
¥ MOIIIHOCTH

AIEKTPUIECKOTO TOKa"

DJeKTpu4ecKue 1enu
U MOTpeduTeNH
3IIEKTPUYECKON
SHEpPrHuH B OBITY.
Kopotkoe 3ambixkanne

ITocTostTHHBIE MArHUTHI,
UX B3aMOJICHCTBHE

Ypok-uccrnenoBanue
"N3y4yenue nosen
MOCTOSIHHBIX
MarHuToB"

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

56

MarautHoe moie.
MarunurtHoe nose

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

3eMiId U €ro 3HaueHHue
U1 JKU3HHU Ha 3eMiie

57

58

ITonroroska k
KOHTPOJILHOH paboTe
1o TeMe
"DnexTpuueckue
3apsiabl. 3apsSyKCHHbBIC
TeNna U ux
B3aMMOJICHCTBHSI.
IToctosiHHBIN
ANEKTPUIECKUHN TOK"

KonTposnbnas pabora
10 TeMe
"DeKTpuUecKue
3apsiibl. 3apsyKEHHbIE
Tena v ux
B3alMOJICUCTBUSL.
ITocTosiHHBIN
JJEeKTpUYeCcKui Tok" /
Bceepocculickas
poBepoyHas paborta

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

59

PesepBHBIi ypOK.
Pabora ¢ Texkctamu 1o
teme "[locTosHHBIH
JNEeKTpUUECcKuil TOK" /
Bcepocculickas
npoBepoyHas paboTa

https://lesson.edu.ru/03/08?class=08

60

OmneIT OpcTena.
MarautHoOE 110I1€

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

AIEKTPUUYECKOTO TOKA
MaruuTtHoe moJe
KaTYIIKA C TOKOM

61

62

[Ipumenenue
AJIEKTPOMATrHUTOB B
TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydeHue nencTBus
MAarduTHOTO IOJIA Ha
MPOBOJHUK C TOKOM"

DIIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
AIEKTPOABUTaTENCH B
TEXHUYECKUX
YCTPOMCTBAX U HA
TpaHCIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyHnpoBanue u
u3y4deHue padoThl
JJEKTpOABUTaTENS"

0.5

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/08?class=08

63

Onsitel Dapanes.
3akoH
3JIEKTPOMAarHUTHOM
unaykuuu. [IpaBumno
Jlenna

https://lesson.edu.ru/03/08?class=08

64

DneKTporeHepaTop.
CrniocoOblI nosydeHus
AIEKTPUIECKON

https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

SHEPTHH.
DJIEKTPOCTAaHLIMM Ha
BO300HOBJISIEMBIX

HMCTOYHHMKAX SHEPTUHU

ITonroroBka K
KOHTPOJILHOH padoTe
65 10 TEME
"DneKTpuUecKue u
MarHuTHBIC BJICHUS"

https://lesson.edu.ru/03/08?class=08

KontponsHas pabora

0 TeMe

66 |
DeKkTpudecKue u

MAarduTHbIE SIBIeHUS"

https://lesson.edu.ru/03/08?class=08

PesepBHBIi ypOK.
67 Pabora ¢ Tekcramu o
teMme "TermioBeie

siBjIeHus"

https://lesson.edu.ru/03/08?class=08

PesepBHBIi ypOK.
Pabota ¢ TekcTaMu 110

68

Teme "MarautHslie

saBieHus"

https://lesson.edu.ru/03/08?class=08

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

145



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

9 KJIACC

n/n

Tema ypoka

Mexauunueckoe
JIIBUKEHUE.
MarepuanpHas TOUKa

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

https://lesson.edu.ru/03/09?class=09

Cucrema otTcuera.
OTHOCHUTEIBLHOCTD
MEXaHHUYECKOIO
JIBHOKEHUS

https://lesson.edu.ru/03/09?class=09

PaBHOMepHOE
MIPSMOJIMHEMHOE
JBUKECHHE

https://lesson.edu.ru/03/09?class=09

HepasHomepHoe
MIPSMOJIMHENHOE
newkenue. CpenHsis u
MI'HOBEHHAsl CKOPOCTh

IIpssmMonuneitHoe
PaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOpEHUE
CxopocTb
MIPSMOJIMHENHOTO
PaBHOYCKOPEHHOT'O

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

nsrokeHus. ['padux
CKOPOCTH

Jlaboparopnas pabota
"Onpenenenune
YCKOPEHHUA Tena Mpu
PaBHOYCKOPEHHOM
JIBYDKEHUH 110
HaKJIOHHOM TI0CKOCTH"

https://lesson.edu.ru/03/09?class=09

CBo0OOHOE TafieHne
Ten. OneITel ["annies

https://lesson.edu.ru/03/09?class=09

PaBHOMepHOE
JBYKEHUE T10
OoKpyxHOCTH. [Tepuon u
yacToTa 00OpalieHusl.
JIuneitnas u yrnosas
CKOPOCTH

https://lesson.edu.ru/03/09?class=09

10

11

12

[{enTpocTpemuTenbHOE
YCKOpEHHUe

[IepBblit 3akoH
Herotona. Bektop
CHJTBI

Bropoii 3akox
Hrrorona.
PaBHopelicTBYrOIIAs
cuiia

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

13

Tpernii 3aKoH
Herorona.
Cynepno3unus cui

https://lesson.edu.ru/03/097class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

14

Pemenue 3aau Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

https://lesson.edu.ru/03/09?class=09

15

Cuna ynpyrocru.
3axoH ['yka

https://lesson.edu.ru/03/09?class=09

16

Pemrenue 3amad mo
TeMme «Cuita

YIPYTroCTH»

https://lesson.edu.ru/03/09?class=09

17

JlaGopatopHnas pabora
«Onpenenenue
KECTKOCTU MPYKUHBI»

https://lesson.edu.ru/03/09?class=09

18

Cuna tpenus

https://lesson.edu.ru/03/09?class=09

19

20

21

22

Pemenue 3amau mmo
teme «Cuia TpeHus»

JlaGopatopHnas pabora
"Onpenenenue

KO3 puIMEeHTa TpeHus
CKOJIb)KeHus"

Pemenwne 3agau o
TeMe "3aKOoHEBI
Hrrorona. Cuna
ynpyroctu. Cuia
TpeHUs"

Cuna TSHKeCTH U 3aKOH
BCEMHUPHOIO
TSATOTEHUS. Y CKOPEHHE
CBOOOIHOTO TaICHUS

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

23

24

VYpox-koHpepeHuus

" JIBU>KEHUE TEJT BOKPYT
IPaBUTALMOHHOTO
nentpa (ConHeuHas
cuctema). ["amaktuku"

Pemenune 3amad mo
TeMe "Culia TSOKeCTH U
3aKOH BCEMHUPHOTO
TATOTEHHS"

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

25

IlepBas kocMuueckas
CKOpOCTb.
HesecomocTts u
neperpy3Ku

https://lesson.edu.ru/03/09?class=09

26

27

PaBHOBecue
MaTepHaIbHON TOUKH.
AOcommoTHO TBEPIOE
teno. PaBHoBecue
TBEPIOTO TeJA C
3aKpEMIIEHHON OChIO
BpaieHus. MoMeHT
cwisl. LleHTp TsKECTH

PaBHOBecue
MarepuaibHOI TOUKH.
AOcomoTHO TBEPIOE
teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpaieHusi. MoMeHT
cuisl. LleHTp TsDKECTH

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

28

Pemrenue 3agad 1o
TeMe "MOMEHT CHIIEL.
LenTp TsxecTn"

https://lesson.edu.ru/03/09?class=09

29

IToaroroBska k
KOHTPOJILHOM padoTe
10 TEME
"MexaHH4ecKoe
JBHKEHHE.
BzanmoneiicrBue Ten"

https://lesson.edu.ru/03/09?class=09

30

KonrponsHas padora
10 TEME
"MexaHn4ecKoe
IBIKEHHE.
BzanmoneiicrBue Ten"

https://lesson.edu.ru/03/09?class=09

31

Nmnynsc Tena.
Nmnynbe cuibl. 3akoH
COXpaHEHMs UMITYJIbCA.
VYupyroe u Heynpyroe
B3auMo/ieiicTBHE

https://lesson.edu.ru/03/09?class=09

32

Pemenue 3amad 1mo
TeMe "3aKkoH
COXPAaHEHHUs uMIyibca"

https://lesson.edu.ru/03/09?class=09

33

VYpox-koHpepeHus
"PeakTHBHOE
JBIKEHUE B IPUPOJIE U
TeXHuKe"

https://lesson.edu.ru/03/09?class=09

34

Mexanunyeckas padota
¥ MOIIHOCTb

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

35

Pabora cuiibl TSKECTH,
CHJIBI YIIPYTOCTH U
CHJIBI TPEHUS

https://lesson.edu.ru/03/09?class=09

36

37

Jlaboparopnas pabota
«OrnpeneneHue padoThI
CHJIBI TPEHUS TIPH
paBHOMEPHOM
JIBYDKEHUH TEJa 10
TOPU30HTAIBLHON
MTOBEPXHOCT)

CBs13b DHEpPIUM U
paloThI.
[loTrenuunanpHas
SHeprus

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

38

Kunernueckas
sHeprus. Teopema o
KMHETUYECKOW SHEPTUU

https://lesson.edu.ru/03/09?class=09

39

40

41

3aKOH COXpaHEHUS
OHCPIUH B MCXAaHUKE

JlaGopatopHnas pabora
«M3ydenue 3akoHa
COXpaHEHHS YHEPTUN)

KoneobarensHoe

JABHOKCHHUEC U €TI0
XapPaKTCPUCTHKHN

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

42

3aTyxaromue
KoJIeOaHuUs.
BeiHyX1€HHBIE
Kosnebanus. Pezonanc

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

43

MaremaTnueckuii u
MPY>KUHHBIA MasSTHUKH

https://lesson.edu.ru/03/09?class=09

44

Ypoxk-uccienoBanue
«3aBHCUMOCTb Mepuoja
KojeOaHui oT
YKECTKOCTH MPY>KHUHEI U
MAacchl Ipy3a»

https://lesson.edu.ru/03/09?class=09

45

46

[IpeBpaiienue 3Hepruu
IIpHU MCXAHUYCCKHX
KOJ1e0aHusAX

JlaGopatopHnas pabora
«Onpenenenue
YaCTOTHI U TIEPUOJA
Kosie0aHui
PY>KUHHOTO
MasiTHHKA

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

47

JlaGopatopHnas pabora
«IIpoBepka
HE3aBUCHMOCTH
nepuo/ia KojiebaHui
rpy3a, OJBEIIEHHOTO K
HUTH, OT MacChl rpy3a»

https://lesson.edu.ru/03/09?class=09

48

MexaHNYeCcKHe BOJIHEL.
CsoiicTBa
MEXaHUYECKUX BOJIH.
[IpononbHBIE N
MONEPEYHbIE BOJIHbI

https://lesson.edu.ru/03/09?class=09

49

Ypok-koH(DepeHIHs
"MexaHn4eCcKue BOJIHEI

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

B TBEPJIOM TeEJIE.
CelicMAY€eCKHE BOJIHE!'

50

3BYyK.
Pacnpocrpanenue u
OTpa)kKeHHE 3BYKa

https://lesson.edu.ru/03/09?class=09

51

52

53

54

55

Ypoxk-uccienoBaHue
"Habaronenue
3aBUCUMOCTH BBICOTHI
3ByKa OT 4YacTOTHI"

I'pomkocTh 3ByKa U
BBICOTA TOHA.
AKycTHYeCKui
pe30HaHC
VYpoxk-koHpepeHuus
"V npTpa3Byk u
UHOPa3BYK B IPUPOE
M TeXHUKe"
IloaroroBka k
KOHTPOJILHOM paboTe
mo TemMe "3aKOHBI
COXPaHEHHUS.
MexanndecKue
KOJICOaHMS U BOJHEI'"

KonTponbHas pabota
1o TeMe "3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIcOaHHs U BOJHEI"

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

56

DNEeKTPOMarHuTHOE
ToJe.
DJIEKTPOMAarHuTHbHIE
BOJIHBI

https://lesson.edu.ru/03/09?class=09

57

CaoiicTBa
ANEKTPOMArHUTHBIX
BOJIH

https://lesson.edu.ru/03/09?class=09

58

VYpoxk-koHpepeHuus
"[MIkana
3J'IeKTp0MaFHI/ITHBIX
BoiH. Mcnonn30BaHue
3J€KTPOMAarHUTHBIX
BOJIH JJI51 COTOBOM
cBsa3n"

https://lesson.edu.ru/03/09?class=09

59

60

Ypoxk-uccienoBanue
"N3y4yeHue cBONCTB
ANEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO
MOOUITBHOTO
tenedona”

Pemrenue 3agad Ha
ONPEACIICHUE YaCTOTHI
W JJTAHBI
3JE€KTPOMAarHUTHOM
BOJIHBI

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

61

DneKTpoMarHuTHas
IpUpoJia CBETA.
CxopocTs cBeTa.

https://lesson.edu.ru/03/09?7class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

BonHoBrIe cBOMCTBa
CcBETa

62

WcTouHuKkM cBeTa.
[IpssMmonuneiHOe
pacrpocTpaHeHue
cBeTa. 3aTMEHHS
ComHia u JIyHsl

https://lesson.edu.ru/03/09?class=09

63

3aKOH OTpaKECHUS
cBeTa. 3epkaia.
Pemenue 3amau Ha
MIPUMCHECHHE 3aKOHA
OTpakKeHUS CBETa

https://lesson.edu.ru/03/09?class=09

64

65

[Ipenomiienune ceera.
3aKoH TpeJIOMJICHUS
cBeTa

IlosnHOE BHYTpEHHEE
OTpa)KEHHE CBETA.
Hcnons3oBanue
IIOJIHOT'O BHYTPCHHETO
OTpaKeHUs B
OIITHYCCKHUX
CBETOBOJAX

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

66

JlaboparopHnast pabota
"HccnemoBanue
3aBHCUMOCTH yTJIa
MIPETIOMIICHUS
CBETOBOTO JIy4a OT
yria najgeHus Ha

https://lesson.edu.ru/03/09?class=09



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

rpanuiie "BO31yX-

CTCKJIO

67

VYpoxk-koHpepeHuus
"Hcnoap30BaHue
IIOJITHOT'O BHy’[‘pGHHGFO
OTpPaXKEHUS:
CBETOBOJIBI,
OIITMKOBOJIOKOHHAS
CBs3b"

https://lesson.edu.ru/03/09?class=09

68

JIuusel. OnTnyeckas
CHJIa JIMH3EI

https://lesson.edu.ru/03/09?class=09

69

70

71

72

[TocTpoenue
M300paKEHUH B JIMH3AX

JlaGopatopHnas pabora
"Onpenenenune
(hOKYCHOTO pacCTOSIHUS
Y ONTHYECKOW CHIIBI
coOuparomied TUH3bI"
Vpok-koHpepeHus
"OnTuyeckue
JIMH30BbIe TPUOOPHI"

I'ma3 kak onrnueckas
cucTeMa. 3peHue

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

73

Ypok-koHhepeHus
"edexTsl 3penns. Kak
COXpaHUTh 3peHue"”

https://lesson.edu.ru/03/09?class=09

74

Paznoxxenune 6enoro
cBeTa B clieKTp. OnbITH

https://lesson.edu.ru/03/09?class=09
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Hrerotona. Crnoxenue
CHEKTPAJbHBIX I[BETOB.
Hucnepcus cera

75

76

77

Jlaboparopnas pabota
"OnbITHI 1O
Pa3I0KEHUIO OEIIOTO
CBETa B CIIEKTP U
BOCHPUSATHIO 1IBETA
MIPEeIMETOB MPHU UX
HaOJII0/ICHUH Yepe3
[BETOBbIE (QUIBTPHI"
Y POK-IIpaKTUKyM
"BosHOBBIE CBOICTBA
CBeTa: AucIepcus,
uHTepepeHus u
mudpakus”

OmnbiThl Pesepdopaa u
TJIaHeTapHasi MOJeIb
aToMa

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

78

[TocTtynate! bopa.
Mogens aroma bopa

https://lesson.edu.ru/03/09?class=09

79

Hcnyckanue n
MIOTJIOIICHUE CBETA
atoMoM. KBaHTBI.
JIuneityaTeie CIEKTPHI

https://lesson.edu.ru/03/09?class=09

80

YPpoK-IIpaKTUKYM
"Habmronenue
CIIEKTPOB UCITyCKaHUs"

https://lesson.edu.ru/03/09?class=09
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81

PagnoakTuBHOCTE U €€
BUJIBI

https://lesson.edu.ru/03/09?class=09

82

CrpoeHne aTOMHOTO
anpa. HykinonHas
MO/JIeJIb

https://lesson.edu.ru/03/09?class=09

83

84

85

PannoakTuBHEIC
MIpEeBpaIICHHUS.
H3oTonsl

Pemenne 3amad mo
TeMe: "PagnoakTHBHBIC
npeBpatieHus "

[Iepnon nonypacnana

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

86

VYpoxk-koHpepeHuus
"PagroaKkTUBHBIE
W3JIY4eHHS B IPUPOJIE,
MEJHIIHE, TEXHUKE"

https://lesson.edu.ru/03/09?class=09

87

S nepHble peakuum.
3aKOHBI COXPAHEHHUS
3apsA0BOIO U
MaccoOBOI'0 YHCET

https://lesson.edu.ru/03/09?class=09

88

89

OHeprus cBA3U
aTOMHBIX sifiep. CBsi3b
Macchl ¥ SHEPTUU

Pemenue 3anau no
TeMe "SnepHbie
peakmuun"

https://lesson.edu.ru/03/09?class=09

https://lesson.edu.ru/03/09?class=09

90

Peaknuu cuHTe3a u
ACJICHUA AACP.

https://lesson.edu.ru/03/097class=09
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Hcrounuku sHepruu
CouHiia 1 3831

91

VYpoxk-koHpepeHuus
"SI nepHast SHEpreTUKa.
HencTBust
paZvoaKTUBHBIX
W3JIy4YCHHUI Ha )KUBbIC
OpraHu3Mbl"

https://lesson.edu.ru/03/09?class=09
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93

94

[ToaroroBka k
KOHTPOJILHOHM padoTe
o TeMe
"DJIeKTPOMarHuTHOE
Touie.
DNeKTPOMarHUTHHIE
BoJIHBI. KBaHTOBBIE
siBJIeHUS "

KonTponbnas pabota
o TeMe
"DIIeKTpOMarHuTHOE
nouie.
DNeKTpOMarHuTHBIC
BOJIHBI. KBaHTOBBIE
SIBJICHUS "

IToBTOpEHME,
00001IeHHE.
Jlaboparopubie paboThI
0 Kypcy
"B3aumonericteue ten"
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96

97
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99

[ToBTOpEHHUE,
000011enne. Pemenune
pacyYeTHBIX U
KayeCTBEHHBIX 3a1a4
o Teme "TennoBbie
npoiiecch”
[ToBTOpEHUE,
000011eHne. Pemenune
pacyeTHBIX U
KayeCTBEHHBIX 3a71a4
o Teme "KITJ]
TEIUIOBBIX JBUrareieii"

IToBTOpEHME,
000011eHue. Pemenue
pacyeTHBIX U
KaueCTBEHHBIX 3a]1a4
o Teme "KITJ]
3IEKTPOYCTaHOBOK"

IToBTOpEHME,
00o01eHue.
Jlaboparopubie paboThI
o Kypcy "CBeToBbie
siBJIeHUS "

IToBTOpEHME,
06o6mmenue. Pabora ¢
TEKCTaMH T10 TeMe
"3aKOHbBI COXpPAHEHHUS B
MexaHuke"

https://lesson.edu.ru/03/09?class=09
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100

[ToBTOpEHHUE,
000011enue. Padora ¢
TEKCTAaMM I10 TEME
"KonebaHus v BOJIHBI"

https://lesson.edu.ru/03/09?class=09

101

IToBTOpEHME,
00006menue. Pabora ¢
TEKCTAaMM I10 TEME
"CBeTOBEIC SIBJICHHUA"

https://lesson.edu.ru/03/09?class=09

102

IToBTOpEHME,
0000menue. Pabora ¢
TEKCTaMM 110 TEME
"KBaHTOBas U sepHas
¢uzuka"
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

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,
IIPU 3TOM NEPEBOAUTD MPAKTUUECKYIO 3a7auy B yUeOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYMH, HUX
0003HAaYeHUs] W EIUHUIBl (U3NYECKUX BEIMYMH, HaXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS U TIPOIECCHI,
WCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, IIPU OSTOM J1aBaThb CJIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOHUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, CBsi3BIBAIONIUE (DM3WUECKHE BEIUYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

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

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUN WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBINIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJb30BAaHUEM aHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOTO HCCIEI0BaHMs, COOMpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOPHBIM 000pyI0BaHHEM

1.14

yKa3bIBaTh MPHUHIMIBI JCHCTBUS TPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUINBl JEHCTBUS H3yYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MYECKHUE 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 COONIONCHUS HOPM 3KOJIOTHYECKOTrO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpash SBJSCTCS MPOTUBOPCUUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM y4eOHBIX MCCIEJOBAHUM, MPU HTOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

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

1.19

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 3aJladaMH, CJIeAUTh 3a BBIIIOJHCHUEM IIIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI OCBOEHHS] 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

pacrmo3HaBaTh MPOSBICHUE H3YyYEHHBIX (PU3UYCCKUX SBICHHUIA B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKU N3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, 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, (I)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

1.7

1.8

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHUE (U3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOC MPEAIIOIIOKCHNUEC, OUCHNBATH IPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

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

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

MOrPETHOCTH

MIPOBOAUTH  MCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (pu3HuecKoi
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJIUI] U I'padUKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT  (DU3MYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujia TCEXHUKU 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/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPAaKTHYECKOTO  WCIIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUA B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOJACHHUS HOPM 3KOJIOTHYECKOTO
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 HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HGI[OCTOBGpHOfI

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YRO

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 MCHOJIb30BaTh M3YYECHHBIM IMOHATUWHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBIIIOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 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 SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,
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1.5

IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JOPYTUMHU BEeJIMUYMHAMU, CTPOUTH IpapuKN U3yYEHHBIX 3aBUCUMOCTEH

(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

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIyYEHHOT'0 3HAaUeHUs (PU3UUECKON BEITMUUHBI

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXXHO DPEUIMTh IMPH MOMOLIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys ONIMCAHUE MCCIIEIOBAHUS, BBIICIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJABI, 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, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

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

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUUMH:
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 (DPU3MUYECKHX MOJeNneil:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

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

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH YIeOHO-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 obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (hOPMYIHPYSI TOUCKOBBIN 3aIpocC,
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, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiep KaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl POSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
WCIIONb30BAaTh MW3YYCHHBIM ITOHATUHHBIM ammapar Hu3y4aemMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

Ou3uka — Hayka O mnpupoje. SBIeHHS NPUPOIBI.
®usnyueckue SBICHUS: MEXaHUYECKUE, TEIIOBBIE,

OJICKTPHUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BeNUYUHBL. V3MmepeHue QU3NUECKUX
BenuunH. ®Dusuueckue npubopsl. [lorpemnocts

u3MepeHuil. MexayHapoaHas CUCTeMa eTUHUIL

1.3

14

ECTCCTBCHHOHay‘IHBII‘/'I MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUXKCHUEC I'MIIOTE3,
OKCIICPUMCHT II0O IIPOBCPKC TI'HIIOTE3, 00BsCHEHHE

Ha0JIIO1aEMOTO SBJICHUS

Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenne pa3sMepoB MalbIX TEN.
Nsmepenue TEeMIIepaTypbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEIIIECTBA

2.1

2.2

2.3

2.4

CTpOGHI/IC BCIICCTBA: AaTOMbI MW MOJICKYJIBI, HX
PasMEphI. OHBITLI, AOKAa3bIBAOMIUEC TUCKPETHOC CTPOCHUC

BEIECTBA

JIBuxenne wyactuil BemiecTBa. CBSI3b CKOPOCTH
JOBUKEHMSI 4acTHLl € TemmepaTypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumoeicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U

OTTaJKHUBaHUE
ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B,
KUAKOCTeH M TBEPABIX  (KPUCTAUIMUECKUX)  TeIl.

B3anmoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX




2.5

2.6

arperaTHbIX COCTOAHHUAX HW HX ATOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka pauaMeTpa aroMa METOIOM pSIoB  (C
ucnoiib3oBanueM ¢Gotorpaduii).
OnbITHl IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O  OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JBM)KEHUE
> Ckopoctb. Cpenssisi CKOPOCTb IPU HEPABHOMEPHOM
' JBYKEHUM. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenne nHepuuu. 3aKOH MHEpUMHU. B3anMopeiictBue
3.3 TE€J KaK IPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIlleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeJ
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuia Tsokectu. Cuiia TSXKecTH
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue CWJI, HalPaBJICHHBIX 110 OJHOM MPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue pabOTHI:
OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBHKEHUS
3.10 (mapwika B KHAKOCTH, MOJETH DJICKTPUUECKOTO

aBTomMoOmiIs W Tak pganee). OmpeneneHue cpeaHen

CKOPOCTH CKOJIbXXEHHs Opycka WIM IIapHKa II0




3.11

3.12

HaKJIOHHOM IJIOCKOCTH. OmnpeneneHue IIOTHOCTH
TBEPAOro  Teja. OmnbIThl,  JI€MOHCTPUPYIOIIHE
3aBUCUMOCTD pacTsDKeHUs (nedopmalriuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl. ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUS OT Beca Tejia U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

®du3nuecKue BICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B )KMUBOM U HEKUBOU MPUPOJIE,

JICCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

Hapnenne TBEpAOro Tena. CrocoObl yMEHBIIEHUS H

YBCJIIMYCHUS NABJICHUSA

4.2

I[aBJICHI/IC rasza. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTUUEeCKHE MAIIMHEL

3aBHCUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI>I.
I'mppocratnyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['mapaBnnueckre MeXxaHU3Mbl

Atmocdepa 3emnu U arMochepHOe JaBJICHHUE.
[IpyumHBl CyIIECTBOBaHUS BO3AYIIHOW 000JIOYKH
3emiu. OnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBIEHHs OT BBICOTHl HaJl YPOBHEM
Mops

Nsmepenune armocheprnoro masieHus. [Ipubopsr st
W3MEpEHUs: aTMOC(EPHOTO AABICHUS

JleficTBHE XHUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX
Tesio. BrlTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena

ITlnaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJAE OT

00béMa MOrpy)KEHHOH B JKHAKOCTh YacTH TeJa.




4.10

411

OnpeneneHre BBITAIKUBAIOWIEH CHUIIbI, ACHCTBYIOIIEH
Ha Telo, MOrpyxEHHOoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEJI0O B JKUAKOCTH, OT Macchl Tela. OIIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKHBAIOIICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrpY>KEHHOM B JKMIAKOCTh YaCTH TeJa U OT IUIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYUpPOBAHUE JIOJAKM W  OIpeaeieHue e

Irpy30I10AbEMHOCTH

dusnyeckue SIBJICHUA B npupoae: BJIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PHIO

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOAONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM HAcoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabora
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocThie MeXaHW3MBI: pblYar, OJOK, HAaKJIOHHAS
' 10cKocTh. [IpaBuiio paBHOBecHs prlyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3010T0€  TpaBWwiIo»  MexaHukd. KoapunueHnrt
5.5 MOJIE3HOTO  JAelcTBUA ~ MexaHu3MmoB.  IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [MomHast MexaHuveckasi SJHEprusi. 3aKOH M3MEHEHUS H
' COXpaHEHMsI MEXaHUYECKOI SHeprun
[IpakTuyeckue pabOTHI:
5 g Onpenenenne  paboThl  CWJIBI  TPEHUS  IPHU

PaBHOMCPHOM  JIBUKCHHU TCJIa 110 POpH3OHTaHBHOﬁ

noBepxHoctu. MccienoBanue  ycloBHl — paBHOBECHS




5.10

pbryara. M3mepenue KIIJI HaKJIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM IHEPTrUuun

duznueckue SBICHUS B npupoac: pbiHaru B TCIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblyar, MNOABUKHBIA U
HETIOJBMKHBIN OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MCEXaHHU3MBbI B 6HTy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE SABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bewmiecrsa. Macca U pasmepbl
MoJIeKyll.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, JKUAKOTO M razoo0pa3zHOro
cocTosHu# BemecTBa. Kpucramimdyeckue u amopdHbie
Tena

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

TEOpUn
CMaunBaHue U KalWJUISIPHBIE SBJICHUS

TennoBoe pacIupeHuC U CKaTuc

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO

TCIIJIOBOI'O ABUMXXCEHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEH SHEepruu: Terionepeaadya U COBEPIIECHUE

paboThI

6.8

Buner TervIonepe1ayn: TEIUIONPOBOIAHOCTb,

KOHBCKIUA, NU3TYUCHUC




KonnuectBO TerwioThl. YIEdbHAs  TEIIOEMKOCTH

6.9
BELIECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBieHne u  OTBEpAECBAaHME  KPUCTAIUIMUECKHUX
. BEUIECTB. Y Ae/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcanus. cnapenwue.
6.10 Kunenne. VYnenpHas Ttemnora mapooOpa3oBaHUS.
. 3aBUCUMOCTh TEMIEepPaTypbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermioBblx aurareneid  KIIJI
6.15 TEIUIOBOIO JIBUraTess. TerioBble JBUTrAaTeIN U 3alluTa
OKPYXAaIOILEH Cpeabl
3aKOH COXpaHEHMs M MPEBpAllleHUus DHEPrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
OnpiThl 1O OOHApY)KEHHUIO  JEHCTBUS  CHUJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM
COJIM WJIM caxapa.
OnpIThl 110 HAOJIOJIEHUIO TEIJIOBOIO PaCHIMpPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.
6.17 Onpenenenue qaBieHus BO3AyXa B OalsIOHE LIIpUIIa.

OnbITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.

[TpoBepka runoTe3sl IMHEHHON 3aBUCUMOCTH JIJTUHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTypsbl.

HaGnronenne n3MeHeHns1 BHYTpEHHEH YHEPTUU Tela

B pe3yJbTaTe Terionepeaayu U padoThl BHEUTHUX CHUIL.




HccnenoBanne  SBICHHUS ~ TEIUIOOOMEHA  IMPHU
CMEIIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

OnpeneneHue KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOH TMpH TEINIOOOMEHE C HArpeThIM METATUYCCKHM
HUAJTUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Uccnenosanue nponecca ucnapeHus.

Ornpezenienrie OTHOCUTEIBHOM BIIaKHOCTH BO3/TyXa.

OnpeneneHue yaeabHON TEILIOTHI IIIABJICHHS JIbJA.

6.18

6.19

dusnueckre SBICHUS B MPUPOJIE: TMOBEPXHOCTHOE
HaTsDKEHWE W KaNWUIApHBIE SIBICHUS B MIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyuenue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUe Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCIa.

TexHuueckue yCTpPOMCTBA: KalmWUIAPbI, [PUMEPHI
HCIIOJIb30BaHUS KPUCTAILJIOB, )KUIKOCTHBIA TEPMOMETP,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TMTPOMETpPBI, IICUXPOMETp, MapoBasi TypOUHa,

ABUTATCJ]Ib BHYTPECHHET'O Cr'OPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tell. J[Ba poJa 3JeKTpUUECKHX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMN)
DneKTpuIecKoe oJie. HarmpsxénnocTs

7.3 anekTpudyeckoro mnoisd. IlpuHnun — cymepnosunuun
AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »snexkTpuuecKux 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsana. Ctpoenue atoma. [IpoBogHukH
U TUDJICKTPUKHI

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTro 3apsiia




ONEeKTpU4eCKU  TOK. YCIOBUS  CYyLIECTBOBaHMS

7.6

ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA

[enictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHUH TOK B

JKUJKOCTSX U ra3ax

Onektpuueckas uenb. Cuwia ToOKa. ODJIEKTPUUECKOE
7.8

HaIlpsKEHUE

9 CormnpoTuBieHnE MIPOBOJIHHUKA. VY nenbHoe

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig y4acTka 1enu

[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11

IIPOBOJHUKOB

PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenua

DJeKTpUUYECKre IeNH U MOTPEOUTENH INEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocTositHHBIE MarHUTHI. B3anMonelicTBre OCTOSTHHBIX
7.14

MarHuTOB

MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
7.15

3HAYEHHE JUIsl )KU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHoOe TMoje 3JIEKTPUUECKOTO
7.16

ToKa. [[puMeHeHune 31eKTpOMaraiuToB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

OneKTpoABUTaTENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
7.17

AIIEKTPOJIBUraTelIell B TEXHUUYECKUX YCTPOMICTBaX M Ha

TpaHcIopTe

Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOTreHepaTop. CriocoOsr MOJTyYEeHUs
7.19 NIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHHIO SJICKTPU3ALIUH TNl UHAYKIHEH
U NIPU CONPUKOCHOBEHHH.

HccnenoBanue JeMcTBUS HIEKTPUYECKOIO MO Ha
IIPOBOJAHMKY U JTUDJIEKTPUKU.

COopka u TpoBepKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSIHHOT'O TOKa.

M3mepeHue U peryampoBaHue CUIIbl TOKA.

W3mepeHnue u perysinpoBaHue HaIlPsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa U
HaInpsDKEHUs Ha pe3ucTope.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOIA/IA TIONEPEYHOT0 CEYeHUs U MaTepuana.
[TpoBepka mpaBuia CIIOKEHUS HANPSDKEHUM Ipu
MIOCJIEZIOBATEIbHOM COEAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka npaBuia AJs CUJIBI TOKA MPU MapajljeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO TOKA, HUAYHIETO YEpEe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUUYECKOTO  TOKa,
BbI/IEISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOIO B3aMMOJECUCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OObEIUHEHUH U
pasnenenun. MccnenoBanne neicTBUS 2IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JEMOHCTPHpPYIOIINE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBJICHUs TOKAa B Karylmke. l3yueHue
JIECTBUSL MarHUTHOTO IOJISl HA IPOBOJHHMK C TOKOM.

KounctpyupoBanue u U3Yy4EHUE paboThI




AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCIICIOBAaHUIO SIBJICHUS JIEKTPOMAarHUTHOM
UHAYKIHMU: HCCIIEJOBAaHME W3MEHEHUN 3HAuYeHUs U

HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKa

®dwusuyeckue SBICHUS B MPUPOAC: DIICKTPUUCCKUE

SBIICHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX
7.21 OpraHW3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeid MOI0COB,

POJIb MArHUTHOTO TTOJISL LTSI )KU3HU Ha 3eMiIe, MOJISIPHOE

CUSTHUE

TexHUYecKue yCTPOMCTBA: AJIEKTPOCKOII, aMIIepMeTp,

BOJIETMETP, PEOCTAT, CYETUUK DIICKTPUUECKON SHEPTHUH,

DIIEKTPOOCBETUTENBHBIE TMPUOOPHI, HAarpeBaTeIbHbIC

r.22 AIIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOT'O TOKA, TEHEPATOP MTOCTOSHHOTO TOKA
9 KJIACC
Kon
Kopx anementa [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe aBMKeHUE. MarepuanbHas TOYKaA.
. Cucrema orcuéra
8.2 OTHOCHUTETBHOCTH MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE TBHKCHHE
8 HepaBHOMepHOE  NIpPSIMOJIMHEMHOE  JIBH)KECHHE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IIpH
HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenune.  PaBHOyCKOpeHHOE — MpPSMOJIMHENHOE
' JIBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["amunes




PaBHOMepHOE ABMKEHME 11O OKpY)KHOCTH. [lepron n

8.7 yactotra oOpamienusi. JIuHeilHass U yrJioBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUIT CyNIePIIO3UITUHN CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: cuja TPEHUS CKOJBKEHUS, CUiIa
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
814 Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOIHOTO TaIeHUs
815 JBuxenne mnnaHer Bokpyr Comnuma.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
8.16 )
TBEPIOE TEIIO
817 PaBHOBecue TBEPIOro Tena ¢ 3aKperyiEHHON OChio
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. 3menenne nvmnysbca. MIMnyibe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PaGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
893 [ToreHnmanbHast DSHEPrusl Tela, TMOIHATOTO Hal
' MOBEPXHOCTBIO 3eMJIH
8.24 IToTeHnManbpHas SHEPTUs CXKATON MPY>KUHBI
Kunetnueckas sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTHUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUECKOW YHEPTUU
[TpakTueckue paboThI:
8.27 Omnpenenenue cpeHe CKOPOCTU CKOIBKEHHsI OpycKa

HJIN JBWXKCHHA IHapuKa I10 HAKJIOHHOHN IIJIOCKOCTH.




8.28

8.29

OmnpeneneHne YCKOpEHUs Tena MPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBHDKEHHUH  0Oe3  HaydaJbHOM
CKOpOCTH.

[TpoBepka THUIOTE3bI: €CIAM TPU PABHOYCKOPECHHOM
JBI)KCHUU 0€3 Ha4aJbHOH CKOPOCTH ITYTH OTHOCSITCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanmue 3aBHCHMOCTH CHUTBI TPEHUS
CKOJIXKCHUST OT CHJII HOPMAaJbHOTO JaBIICHHSL.
Omnpenenenne kod(duIMeHTa TPEHHSI CKOJIBKEHUS.
OmnpeneneHue >KECTKOCTU MpyxuHbL. OnpenencHue
paboThl CUJIBl TPEHMSI NPU PAaBHOMEPHOM JIBUKEHUU
TeJa 10 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
pabOThl CHJIBI YIPYrOCTH IPH TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM  HETOABIIKHOTO M TIOJBMXKHOTO

0JIOKOB

Pu3nYeCKHe SBJICHUS B PUPOJE: TPUIIUBBI U OTIUBBHI,
JnBwxeHne 1uiaHeT CONHEUYHOM CHCTEMbl, PEaKTUBHOE
JIBUKEHUE )KUBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JaTYUKHU

MMOJIOKCHUA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarensHoe JBUKCHHE. OcHOBHBIE
XapaKTepUCTUKH  KOJIEOAHWH: TepHojd, YacToTa,
aMIUIUTY]1a

MaremMatnueckuii ¥ TNPYKHHHBIA  MAasTHUKH.
[IpeBpamienre  PHepruM  OpU  KoJeOaTeTbHOM

JABUXXCHUHN

3aryxatomue kojebanus. BeiHyIeHHBIE KOJIeOaHNUS.

Peszonanc

9.4

Mexannyeckue BoJHbBL. (CBoOMCTBA MEXaHMYECKUX
BoJiH. [IpomonbHble W TONepeyHble BOJHBL. J[nuHa

BOJHBI W CKOPOCTh €€  pacmpoCTpaHEHUS.
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9.5
9.6

9.7

9.8

MexaHn4eckue BOJIHbI B TBEPIOM TeJ€, CECMUYECKUE
BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yabTpa3Byk

[TpakTuyeckue paboOTHI:

OmpeneneHue 4YacTOThl W TEpHoja KoJieOaHWM
MaTEeMaTHYCCKOr0 MasTHHKA.

OmpeneneHue 4YacTOThl W NEepHoJa  KoJieOaHUM
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH Iepuoa KoJeOaHMMA
MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Iepuoa KoJeOaHMMA
MPY>KUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHUMOCTH rnepuojia KoJIEOaHUH rpysa,
MOABEIICHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
npyxuHbl. M3MmepeHue yCKOpeHHs CBOOOJIHOTO
MmaJcHUs

du3nueckue SBJICHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHNE, CEMCMHYECKUE BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJBb30BaHHC

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 371EKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DnekTpoMarHuTHas pupojaa cBera. CKOpOCTh CBETA.
' BonHoBBIE cBOMICTBA CBETa
[TpakTyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIJIBHOTO Tesle(oHa
dusnueckue SBIEHUS B MNpUpOJE: OHOJIOTMYECKOe
10.5 JIeiCTBHE  BUOUMOTO,  YJIbTpaUOIETOBOTO U

PEHTI€HOBCKOI'O U3JIy4CHUI




11

TexHuueckue YCTPOMCTBA: HCTOJIb30BAHUE

10 3JIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa’KeHUsI CBETa
114 [IpenomiieHne cBeTa. 3akOH IPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKeHUE CBETa
11.5 Jlunza. Xop nydeit B 1MH3E
116 Onrtuyeckas cuctema (oToanmnapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTudeckas cucreMa. bIuM30pyKocTh H
' JTAJIbHO30PKOCTh
Paznoxenue OGesnoro cBera B crnekTp. OnbIThI
11.8 Herotona.  CrnoxxeHue  CHEKTpPajJbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH  yIJIa  OTpayK€HUS
CBETOBOTI'O Jy4a OT yIJia MajeHusl.
N3yueHune XapakTepUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBaHue 3aBUCUMOCTH YIjla TPETOMIICHUS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHULE «BO3JYX —
11.9 CTEKJION.
[Tonryuenue n300paxKeHui c MTOMOLUIBIO

coOuparoIIeii JTMH3BL.
Omnpenencnue (GOKYCHOTO  pacCTOSHUSA |
ONTUYECKOH CHJIBI COOMPAFOIIIEH JTUH3BI.
OMBITHI IO Pa3JI0KEHHIO OEJIOr0 CBETa B CIIEKTP.
OmnBITHI 1O BOCHPHUATHIO IBETA MPEAMETOB MPU UX

HaOJII0/IEHUU Yepe3 1[BETOBbIE QUIbTPHI
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dusuyeckue ABJICHUS B pupoje: 3aTMeHus: CoJiHIa 1

11.10 JlyHbI, IBeTa TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
111 TexHuueckue  yCTpOMCTBa:  OYKH,  IEPUCKOII,
' ¢doToanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
191 Omnwitel Pesepdopna v mimaneTapHas MOJENb aroma.
' Moaens aroma bopa
s Hcnyckanue u moriomieHue ceera aroMoM. KBaHTHL
' JInHelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3aydeHus
124 Crtpoenue aromHOro snapa. HykinoHHas wmojenb
' aTOMHOTO siapa. M3oTonsl
128 PanuoaktuBHbie ipeBpaienus. [lepuon nomypacmnana
' aTOMHBIX Si7iep
s SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
' MacCOBOT'O YHCEI
DOHeprusi CBA3U aTOMHBIX siiep. CBsi3b Macchl U
12.7
SHEPTUU
128 Peakiuu cunTe3a u geneHus sgep. McrouHuku
' sHeprun CoJIHLIA U 3BE3]T
12.9 SlnepHas osHepretuka. JlelicTBHE PpaJIMOAKTHUBHBIX
' W3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HaGmroienne CIUIONIHBIX W JUHEHYaThIX CIIEKTPOB
12.10 W3ITy9ICHHS.
UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO (hoHA
dusznueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paJIMOaKTUBHBII don, KOCMHUYECKHE JTy4H,
12.11 paZMOaKTUBHOE M3JIy4YEHHE NPUPOIAHBIX MHUHEPAJIOB,

JICUCTBUE PAMOAKTUBHBIX HM3JYYCHUH Ha OpPraHu3M

YCJIOBCKAa




12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




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

[lonumanne ponu (GU3MKK B  HAYYHOM KapTUHE  MHUPa;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(Gu3nYecKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 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 CyIIecTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHUs yuyeOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

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

Bnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBHJT 0€30MAaCHOTO TPy/Ja: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITEIIbHO COOUPATh IKCTIEPUMEHTATBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIBITA U 3aIUCHIBATh €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCJICIIOBaHHfI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOAUTD HUCCIICA0OBAHUC 10 HHCTPYKIUHU, MNpeaACTaBIATb
MOJTYYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIUYMH B BUJC TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

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

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCBIBATh KPAaTKOE YCJIOBHME 3ajayu,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHUBATH PEATMCTHUYHOCTH IOJTYYEHHOTO
3Ha4YeHHUs (PU3NUECKON BETMUMNHBL; YMEHHE ONPEACIATh 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 SBICHHA U HEO0OXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 3J0pPOBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TPEACTaBIEeHUS UHGOpMALUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bU3MUECKOTO CcoepKaHMs, CIIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
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




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orTcyéra.
' OTHOCUTENBHOCTD JIBHIKEHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIYKCIICHUS CpeHel ckopocTu: V = Sft
PaBHOMEpHOE MpsAMOIMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMeIeHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
2
Sl =vg, #f+a =+ %
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOEKIIMU CKOPOCTH U TMPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIOITNE CBOOOIHOE TIaJICHUE TeJa 110
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnun). ['paduku 3aBUCHUMOCTH OT BpPEMEHHM MJii MPOEKLIUU YCKOPEHHS,




1.6

1.7

1.8
1.9

1.10

1.11

MPOCKIIMA CKOPOCTH M KOOPJMHATHI TNPU CBOOOJHOM IMaJICHUU Teja I10
BEPTHKAIH

CKOpoCcTh pPaBHOMEPHOTO [BIIKEHHS Tella MO OKpYyxXHocTu. HampaBneHue
CKOPOCTH.

dopmyna A BEIYUCICHHS CKOPOCTH Yepe3 PallnyC OKPYKHOCTH U TEPHOJ]
oOparieHus:

o= 2R

T

LentpoctpeMutenpbHoe yckopeHue. HampabieHue LEHTPOCTPEMHUTEIBHOIO

YCKOPCHUA. CDopMlea JJIs1 BBIYUCIICHUST YCKOPCHUS:

2
b
“=R

dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:

ve L
T

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_om
vV

Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIBbI, IEHCTBYIOIIEH
Ha TeNo

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/IC IMOKOA U TPCHUEC CKOJIBXKCHUS. CDOpMy'J'Ia I BBIYUCIICHUA MOYJISL CUJIbL

TPCHUA CKOJIbXXCHUA:

Frpzu-;‘ﬁ.r

1.13

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedpopmaruu (3axoH ['yka):




F=k-Al

1.14

1.15

1.16

1.17

BcemupHoe Tsrorenue. 3aK0H BCEMUPHOTO TATOTCHUS:
My - 1H A
F=Gg.- L1 _2
R

Cuna TspKecTH. Y CKOpeHHe CBOOOIHOTO Ma/ICHHS.
®dopmyiia Ui BBIYUCIEHHUS CHIIBI TSDKECTH BOJIM3M MOBEPXHOCTH 3emin: F =
mg.

JIBmkenue miaHet Bokpyr Coinrna. ITepBas KocMHYecKast CKOPOCTb.

HesecomocTs u neperpysku
Nwmmynse Tena — BekTopHas (pu3ndeckas BeIUYnHa.
P=mi
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. MIynbe Cuiibl
3aKOH COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEJI:
p=myUy +m, U, =const
PeaxkTnBHOE ABMKCHIE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsooscx

Mexann4deckass MOIIIHOCTb:

n=4
I

1.18

1.19

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJIA BBIYUCIICHUA

KUHETUYECKON DHEPIUH:

11'.i£|‘L,-"2
By

TeopeMa 0 KMHETHYECKOM OHCpPIHUHU. (DOpMYJ'Ia JJIA BBIYUCIICHUA

HOTeHI_[HaHBHOfI OHECPIHUH TCJa, MIOAHATOIO

Haj 3eMIIEH:
E,=m gh

Mexanunueckas OHEPTIUA:
E=E,+E,

3aKOH COXpaHEHHSI MEXaHUUYECKOU sHeprun. @opmyra il 3aKOHa

COXPAaHEHHUs MEXaHUUYECKOM HEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.




[IpeBpartienne MexaHU4EeCKON YHEPTUH MTPU HATTUYUU CUJIIBI TPEHUSI.

1.20

1.21

1.22

1.23

1.24

1.25

ITpocThic MeXaHU3MBI. «30JI0TO€E IIPABUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

VYcnoBue paBHOBECHS pblyuara:
M +M +..=0
[ToxBwxHBIN 1 HenoABWKHBIHA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnan

"%&rpaqemaﬂ

JlaBiieHre TBEPAOTO TENA.

CDOpMy.TIa JJIA BBIYHMCIICHHUA JaBJICHUA TBépI[OFO TCla:

_ £
p_'s"

[JaBnenue raza. ATMocdepHoe 1aBleHUE.
M'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUS BHYTPH JKUIAKOCTH:

p=pgh+p,

3axoH [lackans. I'mapaBnuyeckuii mpecc

3akon Apxumena. dDopmyna st ONpeAESCHUS BBITAJIKUBAIONIEH CHIIBI,
JeCcTBYIOIIEH Ha TeI0, MOrpyXKEHHOE B )KUIKOCTh WITH Ta3:

Fag =PEV
VYcnosue mraBanus tena. [lnaBanue cyioB 1 BO3AyXOIUIaBaHHE

Mexannyeckue KojieOaHUsA. AMIUIATY/AA, TMEPUOJ M YacTOTa KOJeOaHHi.

dopmyna, CBA3BIBAIOLIAS YACTOTY U NEPUOJT KOJICOAHUI:

Marematnueckuii M TNpYKWHHbIA MasTHUKH. [IpeBpamieHue sHepruu mnpu

Ko0JIe0aTeIbHOM JBHXCHHUHN

1.26

3aTYXElIOH_II/IC KoJIeOaHUSI. BBIHY)KJIGHHLIC koJieOanus. Pe3onanc

1.27

MexaHu4ecKre BOJIHBI. HpOI[OJ'ILHLIC " ONCPCUYHBIC BOJIHEIL. I[J'II/IHa BOJIHBI U

CKOpOCTB PacpOCTPAHEHUS BOJHBI:

h=v-T




1.28

1.29

3ByK. ['poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI Ha IpaHUIIC
IByX cpen. MH(pa3Byk u yIbTpa3ByK

Ilpakmuueckue pabomol

N3mepenne cpemHel MJIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; JKECTKOCTH
NPY>XKUHBL, KOA(PPHUIMEHTa TPEHUS CKOJIBKECHHUS; PaOOTHI CHUIIBI TPEHHUS, CHUIIBI
YOPYTOCTH; CPEIHEeH CKOPOCTH ABMKEHHUS OpycKa MO HAKJIOHHOW IIJIOCKOCTH;
YCKOpEHUs] OpyCKa TpH JBIKEHUHW TI0 HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoaa KojieOaHWKW MaTeMaTHYeCKOro MasTHUKA, YacTOThl M Iepuoaa
KoJIe0aHui MPY>KUHHOTO MAasSTHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBI0 HEMOJBUKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH MPH TMObEME TPy3a C IIOMOIIBIO MTOIBYKHOTO
0m0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHON
YACTHU TEJa M OT INIOTHOCTH YKUJKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT MAcChI TeJIa; CHJIbl TPEHUS CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U
OT pOJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IIPY>KUHE, OT CTCIICHU
nedopMaIuu IpyKUHbBI; YCKOPEHUs: OpycKa OT yriia HaKJIOHA HAIpPaBIISIONIEH;
neproja (4acToThl) KOJICOAHW HUTSTHOTO MasTHUKA OT JUTMHBI HUTH; TIEPUOJIA
KoJje0aHui MPYKUHHOTO MasTHHUKA OT MAaccChl TPpy3a U >KECTKOCTH MPYKUHBI;
WCCIICIOBAaHNE HE3aBUCUMOCTH IEPHOJIa KOJCOAHWN HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

1.31

Qusuueckue A6leHUs 6 npupooe: TPUMEPHl IBIKEHUS C PA3TUYHBIMU
CKOPOCTSIMM B )KUBOM M HEKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHHKE, NMPWINBBI M OTJIMBBI, JBMKEHUE IulaHeT COJIHEYHON CHCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJIEHUs] HA XUBOW OpPraHu3M, IUIaBaHHE PBIO, BOCIIPUSTHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4YecKue BOJIHBI, IYHaMH, 3X0O

Texnuueckue ycmpoticmea: CIHIOMETp, NATUYUKU TIOJOXKEHUS, PACCTOSHUS U
YCKOpEHUs, JAWHAMOMETp, NOJIIMIHUKH, PaKeTbl, pblYyar, IOABWKHBIA |
HETIOJBYKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTh, TIPOCThIE MEXaHHU3MBI B OBITY,
cooOmiaronmecs cocybl, yCTPOMCTBO BOJONPOBOAA, MHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

TEIUIOBBIE ABJIEHUA




OcCHOBHbBIE TOJIOKEHUSI MOJIEKYJIAPHO-KMHETHUYECKOM TEOPUH  CTPOEHUS

2.1 BeliecTBa. Mojenu TBEPAOTO, JKUIAKOTO U ra3000pa3HOr0 COCTOSIHUI BELIECTBA.
Kpucrannuueckue u amopdHbie Tena
55 JlBmkeHne yacTul BeniecTBa. CBsA3b CKOPOCTH ABW)KCHHS YacTHL C
' Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TemioBoe paBHOBECHE
25 Buytpennsas sHeprus. Pabora u Temsonepenaya Kak crnocoObl M3MEHEHUS
' BHYTPEHHEHN HEPrUuu
2.7 Bunel Temionepenayn: TENIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
HarpeBanne u oxnaxaenue ten. KonuuecTtBo TemnoTsl. Y enbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUHM B TEIUIOBBIX IpoOLEeccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenue m konaeHcauus. M3MeHeHHWe BHYTPEHHEH SHEPrUU B IMPOLECCE
210 UCIapeHHus M KoHAeHcauuu. KumeHuwe KuakocTH. VYaenbHas TemoTa
' napooOpasoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
[InaBnenme wu xpucraumszanusa. V3MeHeHHe BHYTpPEHHEN OJHEpPruM NpH
IUIABJICHUN U KPUCTAJUIM3ALMU. Y AeNIbHAs TEIUIOTA MIJIaBICHHUS:
2.12 0
o
BHyTpeHHs1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS
2.13 torumBa: = Q/m
2.14 [Tpuntuns! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens
2.15 IIpaxmuueckue pabomul




N3mepenne yaenbHOM TeITOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYEeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIleparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYI OIYIIEH HarpeTblii LWIMHAP; KOJWYECTBA TEIUJIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IOCIE OIYCKaHUS €r0 B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCHUTEIBHON BJIAXKHOCTU BO3]lyXa; YACIBHOW TEIIOTHI
IUIaBJIeHUsl Jibaa. lccnegoBaHWe W3MEHEHMS TeMIepaTypbl BOJABL  IPHU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit BoJbl; Mpoliecca UCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBCPXHOCTHOC HATAKCHUEC U KAIMUIJIAPHBIC

2.16 SIBJICHUS] B IPUPOJIE, KPUCTAIUIBI B TIpHpoJe, u3nydenue ColHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, WHEsl, CHeTa
Texnuueckue  ycmpouicmea:  KallWUISIPbl, TPUMEPHl  HCHOJIB30BAHUS

217 KPHCTAJUIOB, )KUIKOCTHBIN TEPMOMETD, JaTYHK TEMIIEPATyphl, TEPMOC, CUCTEMA

' OTOIUICHUS JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBas TypOMHA, JBUraTeib
BHYTPEHHETO CTOPaHHs
3 SJIEKTPOMAT'HUTHBIE SIBJIEHU A

3.1 Dnektpuzanys Tenl. [[Ba BUia dIeKTPUUYECKUX 3apsiioB

3.2 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aK0H COXpaHEHHS JICKTPHUECKOTO 3apsiia

3.4 Onextpuueckoe mnoie. Hanpsx€HHOcTh anexkTpudeckoro mnouns. [IpuHiun

' CYNEPIIO3UIIMHU JIEKTPHYECKUX MOJIeH (Ha KaYeCTBEHHOM yYPOBHE)
35 Hocurenn snexkrpuueckux 3apsaoB. JlelicTBHE O3JIEKTPHYECKOTO MOJS Ha
' ANEKTPUYCCKHUE 3apsi/bl. [[POBOJHUKY M TUAIEKTPUKA
[TocTostHHBIN AMeKTpUUECKui TOK. JlercTBHs aneKkTpruieckoro Toka. Cusa Toka.

3.6 Hanpsoxenue.
l=g/t,U=A/

27 DJEeKTPUUECKOe COTPOTUBIICHUE. Y IETbHOE IIEKTPUIECKOE CONPOTUBIICHHE:

' R =pl/S

3.8 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnemoBarenbHOE COETMHEHHE TIPOBOTHIKOB:

3.9 I, =1, U=U,+U,. R=R +R,

HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:




3.10

3.11

3.12

U=UyI=1L+L;R=

b |2

CMelranHbIe COCIUHCHUA MMPOBOAHHUKOB

PaGora u momrHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jlxxoynsa — Jlenia:
2
O=I"-R-t

OneiT DOpcrena. MarHuTHOE MOj€ MNPSMOTO IPOBOJHUKA C TOKOM. JluHuum

MarHMTHON MHTYKIIUU

3.13

3.14

MaruuTHOe T1I0JIE€ MOCTOSHHOT'O MAarHuTa. BSaHMOHCﬁCTBHC IIOCTOAHHBIX

MarHuToB

HeﬁCTBHe MAarduMTHOTO II0JIA Ha ITPOBOJHUK C TOKOM

3.15

Omnpitel Dapajnes. SBneHue 3MeKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenma

3.16

3.17

3.18

3.19

IIpaxmuueckue pabomol

N3mepenne  2IeKTpUYECKOrO0  CONPOTUBIICHHS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE
(pe3ucTopsl, TaMIOuKa), OT HAMPSHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCHMOCTH
CONPOTHUBJICHHUS OT JUIMHBI MPOBOJIHUKA, TIJIOMIAIH €T0 MONEPEYHOr0 CEYEHUS U
YAEIBHOTO COITPOTUBIICHUS.

[TpoBepka mpaBuiIa 711 SJIEKTPUUYECKOTO HANPSKEHUS MIPHU MOCIE0BATEIEHOM
COCAMHEHUHU ITPOBOJHUKOB; IpaBUia Uil CHJIBI 3JIEKTPUYECKOIO0 TOKA IIpU

napajuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuyeckue s6neHUs 6 npupode. DIIEKTPUUYECKHE SBJIEHUS B aTmocdepe,
ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, Ipei MoIT0CoB,

POJIb MAarHuTHOT'O ITOJIA AJId J)KU3HU Ha 36MJ’I€, MMOJIIPHOC CUAHUC

Texuuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUETYMK  DIEKTPUUECKOH DSHEPruu, JJICKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTesbHbIE AIEKTPOPUOOPHI (mpumepsr), 3IIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJABUIATENb TMOCTOSHHOIO TOKa,

TeHEpaTop MOCTOSHHOIO TOKa

3J'ICKTpOMaFHI/ITHBIe BouHEL. [IIkama QJICKTPOMArHUTHBIX BOJIH

3.20

JlyueBas moneinb cBera. [IpsmosimHENHOE paclpOCTpaHEHHE CBETA




3.21

3akoH oTpaxkeHus cBerta. [lnockoe 3epkaino

3.22 [Ipenominenue cBera. 3aKOH PEIOMIICHHUS CBETa
3.23 Jucniepcust cBera
3.2 JIunza. Xon nydeid B muH3e. DOKyCHOE paccTOosiHUE JUH3bI. OnTHYECKas Cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomol

W3mepenune onTuyeckoi cuiibl coOMparomeil TMH3bI; POKYCHOTO PacCTOSHUS
coOuparolei TUH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MIpeIMeTa U U300paKeHus,
KOTJa IMpeIMeT pacIojioKeH B JBOWHOM (OKyce), TOKa3aTeist MPeIOMIICHHUS

3.26 crekna.

HccnenoBanne cBoiicTBa H300pa)K€HUs, IOJYYEHHONO C IOMOIIBIO
coOuparolen TUH3bI; U3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yTJIa TPEIOMIICHHUS] CBETOBOTO JIyda OT yrja IHaJeHHs Ha TpaHUIle
«BO3JIyX — CTEKIIO»

3.7 Qu3zuueckue senenuss 6 npupooe: 3atmenus Connua u JlyHbl, 1BeTa Ted,
' ONITHYECKHUE ABJICHHS B aTMocdepe (mBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKHW, TEPUCKON, (HOTOANIAPaT, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
A1 PagnoaktuBHOCTh. Anbda-, 6eTa-, raMMa-u3iyueHus. Peakuuu anbda-u 6eta-
' pacnana
45 OmnbiTel Pesepdopna mo paccesHuro anbda-gactun. [lmanerapnas mopenb
' aroma
4.3 CocraB atomMHOTO siipa. M30TOIIBI
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. €CTECTBEHHBIM paIUOAaKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIy4H, PaJUOAKTUBHOE W3IyYEHHE NPUPOAHBIX MHHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHIUBUYaJIbHBIN J03UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHb: YUeOHHUK; 3-¢ U3/IaHKE,
nepepaborandoe [leppimkun V.M., IBanoB A.M. AkiinonepHoe o011eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8- kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHNE,
nepepadborandoe [leppimkun V.M., IBanoB A.M. AkiinonepHoe o0I11ecTBO
«3narensctBo «lIpocBemienue»

» Gusuka: 9-i1 knacc: 0a30BbI YPOBEHb: YUeOHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

I'pomieBa O.U. ®usuka. 7 kinacc. Metonuueckoe nocodue. YMK Ileprrmkuna
['pomuieBa O.U. ®uszuka. 8 kinacc. Metonuyeckoe nocooue. YMK
[lepsimikrHa

I'pomuieBa O.U. ®usuka. 9 kiacc. Metonuueckoe nocodue. YMK
[leppimkunaa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-
resursy-7-klass

https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/08?class=08

https://lesson.edu.ru/03/09?class=09



