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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHMU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETILIUY MPeno/iaBaHus yueOHoro npeamera «dusukay.

CopepxaHue mnporpaMMbl 10 (U3MKE HampaBiIeHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTaHU3ALMI0 H3YYCHHS
bU3MKM Ha JEATEILHOCTHOM ocHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00y4eHHs, a TAKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3y4yaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUPA,
MPENOCTaBIsieT HaumboJiee SICHbIE O0pa3ibl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsS COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
WHTEpeca K HayKe y 00yJaromuxcs.

N3yyenne ¢usukn Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;



HHTCPIPCTUPOBATL AAHHBIC W HCIIOJIb30BATb HAYYHBLIC JOKA3aTCJIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNiesieHbl B KOHIEMNIMU MpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit  @enepanuu, peann3yromMX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHue HHTEpeca M CTPEMJICHHS OOy4aromuXcsi K HaydyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUECHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POJM (U3UKHU [JIST PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
po(hecCUOHATIBHON JESTEIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1au:

npuoOpeTeHNEe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINX pACUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCJIEJAOBaHUA C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaIueln GU3NIEeCKOoro CoAepKaHUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu podheCCHOHAIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemsiii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEACHUH
7a00paTOpHBIX pabOT W OMBITOB C YYE€TOM HWHAWBUAYAIbHBIX OCOOCHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HUYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DuUznyeckue
npudopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNel

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopnvie pabomul u onvimaul.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH IMOJETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, 4eM OOJbIlle BhICOTA
MycKa.
IlepBoHavaibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkeHue, mauddys3us. B3aumonelcTBue vacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tesl Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. U3mepenune CKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJIEHCTBHUM TEl.
5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMONA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMXKEHHUs (IlIapuKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IMIapuKa 1o
HAKJIOHHOM ITUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOU CHIIBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJIEHUS raza OT oObema, TemrepaTyphl. llepemaua naBneHus
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe napieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YCJIOBHE IUIaBaHUs TEJN: IUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phlyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro nedctBus (mganee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEPEAauH:
TEIUIONPOBOJIHOCTh, KOHBEKIMUS, U3JIyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBbeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHMSL.
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Hab6nronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a IpU W3MEHEHHHU OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

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

[IpoBepka runoTe3sl JIMHEMHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIMIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTH 3iekTpudeckoro moiis. IIpuHuum
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DIekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 3eKTpUIeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJIECHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUIIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbBl TOKa MPU MapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ] narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHUA. PaBHOMEpHOE NPAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. CBoOo/HOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHelHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbXKEHUS, CHUIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexannueckass pabora ¥ MOIIHOCTB. PabGoTa CHJI TSIKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas SHeprus Telna, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHEPTUs CKATOW NPy KUHbI. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMUECKOro JBMKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO JBHKEHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAKJIOHHOM ITUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIEe  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue kosebOaHU Ten MOJA JEUCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnepgoBanue 3aBUCUMOCTH TMEPHOJIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHusi cBera. llonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTNIa M Tejleckoma. ['a3 kak omnTuhueckas cucteMa. biu3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOIO Jyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnBITBI IO BOCIPUATHIO LIBETA MPEAMETOB NPU UX HAOJIOJEHUHU dYepes
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHua U 3BE3]I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BOAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOMIUX U3TyUEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTuBHOTO QoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHYy M0 (u3uke i oO0ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUN JAHHOTO MOJIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0ydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBEHO NEATEIHPHOCTHBIA XapaKTep JAHHOTO pasfiesia peaan3yercs
3a CU€T TOro, YTO OOYyYAIOUIUECS BBIMIONHSAIOT 3aJaHMsI, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
duznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCITOIH30BAHUS PA3IMIHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS] BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOTO OOIIEro 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKOMN
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHUA:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

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

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

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTUYECKOW U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpefbl, IJIaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTer ux

pelieHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TPU BBIMOJHECHUW HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 0o0jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aIbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOSHHUS TporpaMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBnle JJornueckue JeficTBUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BHIEHUI);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3SX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENbCKUI HMHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000ILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HMUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPNPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJauyl HECIIONKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B X0 OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3ysbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS] HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIM YUYACTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHATHE DPEIIECHUS B TpyMIe, NPUHATUE PEIICHUN
rpymIon);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3aa4ul WIIH
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTMKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATEIBHOCTH (B TOM YHCII€ B XOJ BBIIOJHEHHUS
(Gu3MUecCKOro UMCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBILIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJjiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUSA BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPABHOAEHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (Iuddysus, TEIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamu, atrMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, [MpeBpaIecHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0O UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHWE PbIO, phlUuaru B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIMYUH, UX
00O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMH,
CTPOUTH TparKu U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapakTepu3oBaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, NpPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 3314 3aIUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIETSATH TPOBEPSIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
buznIecKux CBOICTB TEJI: dbopmMyIUpoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBAHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBMXKYLIErOoCs Tela OT BPEMEHU JIBJKEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Tejla U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPAOTO Tela, CUja TPEHHS CKOJBKCHHS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHUH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS! TUIOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCOJIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedueHust 0€30MacHOCTH MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTepHeT, BiageTs mpuémMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIMICHHBIA W HEHACHINEHHBIM Map, BIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATElb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacCIIMpEHUE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
AIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHUID HMX XAPAKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh TMPOSIBIICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUU B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, SJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJtOCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACHSTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKH) (PU3NUYECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
TJIaBJICHUS, yJeldbHAas TeIIoTa NapooOpa3oBaHUs, yHaelbHAs TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIbHAs BIAXHOCTHh BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKONM TEOpUHU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH Oma Jiis yyacTKa LENu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYECKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaju3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMHU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKHX SIBJICHUH WIH
(¢u3znyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
JIEKTPUYECKUX 3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO MW IAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBJICHUNH U HEOOXOIHUMBbIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHWW B TOBCETHEBHOM
XKU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHHS B OKPY KaIoIIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
WuTepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOUYHUKOB  BBIIEIATH HMH(OpMAIUIO, KOTOpas
SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBITIOJHEHUU yYEOHBIX 3aJaHHil HayYHO-TOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro  coAepXaHHs, CIpPaBOYHbIE MaTepUabl,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CONAEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThI
MPOEKTHOM WJIM WCCIIENOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOX/AATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W UCCJENIOBAHUN (PU3NIECKUX
MPOIECCOB pacTpeieaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
IOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHI1ly 00yueHust B 9 kij1acce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBMXKCHUS, aedopmalus
(ympyrasi, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOoIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA,

pazniuuath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIDKEHHE, CBOOOHOE
MaJIecHUe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMXKCHHE, OTPAKCHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHsI) TI0 OMMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TIaHeT COIHEYHON CUCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OMOJIOTMYECKOE JEWCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3JIYYEHHUM, €CTECTBEHHBIN
pPaMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYeHUUW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TeN M (PU3WUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpeIHSAS W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOJHAs MEXaHW4YecKas »>SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, UTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHHUS CPEAbl), IPH OTTUCAaHUU
MPaBUJIBHO TPAKTOBATh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUYECKYIO BEJIMYHMHY C JAPYTUMH BEITUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUSCKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCHUTENbHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM M30BITOYHBIC JTaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
(buU3MYECKUX METOMOB, HCIONB3ys OMHCAHHWE HWCCICIOBAaHUS, BBIACIATDH
IpOBEPSIEMOE  TPEATNOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(¢u3MUecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, M3yYEHHE CBONCTB M300pa)KEHUS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomie
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylnOoBaHUsl, ONHCHIBATH XOJA OMbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHHE U3MepsIeMOl BeIMYUHBI ((OKYCHOE pPaCcCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJeHWs W yIiia MpejoMJICHHs] OT yriia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMM MAaTeMaTH4ecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEpHUCKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX IPOIECCOB
OpU PEUICHUH Yy4eOHO-TMPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEH JIH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
NPAKTUYECKOTO HCIOJBb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU 1711 obecriedeHusi 0€30MacHOCTH TIpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEel cpeje;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3arpoc, HaXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (pU3MUECKOro coAepikKaHMs, CIPAaBOYHbIE MAaTE€pHUaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
MHPOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOIO COAECpIHKaHUS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTunueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKOIIEr0 MUpa
1.1 ®dusuka - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/Z1V7L302N
1.2 ®du3nyecKue BeIUYHUHbI 2 1 https://m.edsoo.ru/KSVOT6K4K
1.3 EcrecTBeHHOHAay4YHBIN METOJ TO3HAHUS 2 1 https://m.edsoo.ru/UOY 1E8T7R
Htoro no paznemny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/W1D9YOC7F
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A " 2 1 https://m.edsoo.n/A9I9PSS6R
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no paszneny 5
Paspnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.ru/S8Y6F5SF71
3.2 Huepuus, macca, II0THOCTh 4 https://m.edsoo.ru/C3I18B7U3M
3.3 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Uroro no pazgeny 21
Pa3nes 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
apiienue. [lepenaya naBnenus: TBEpALIMU
4.1 a peAata PA 3 https://m.edso0.ru/X9PSI2MTR

TCJIaMH, ) KUJAKOCTIAMU U ra3daMi




4.2

HaBHeHI/Ie KUIKOCTH

https://m.edsoo.ru/Z9F3WOR9Z

4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/Q8S1E3W1Q
el e
4.4 A HCTBITI, PRIAIROCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/X1IN1Q1T1K
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
5.1 Pabora 1 MOIIHOCTE 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MeXaHU3MBI 1 https://m.edsoo.ru/P3IHETOGSW
5.3 Mexanuyeckasi SHEpPTrus 4 1 https://m.edsoo.ru/KOPSFIMSI
Hroro no pazneny 12
PesepBHOE Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/FSE6H2V IR
1.2 TeroBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
Dne €CKHeE 3a .3a e e Tena
2.1 FICKTPTICCIHE SAPALL. SAPDICHIHE Teil 7 1 https://m.edsoo.ru/B7YSRIASA
1 X B3aUMOJIEHCTBUE
2.2 IToCTOSAHHBIN JIEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/O5S3Y2N0J
2.3 MarnutHrle ABlICHUS 6 1 1.5 https://m.edsoo.ru/V2V6P6T3S
24 DNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/V7C3B4P8F
Hroro no pazgeny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

I[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/ Kontpoannbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYecKoe IBH)KEHUE B CIIOCOOBI €ro
1.1 A 10 1 https://m.edso0.ru/TSL5V2HAQ
OTIFICAHHUS
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHECHUS 10 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 ‘ MexaHnueckue KoJieOaHus https://m.edso00.ru/R9I4YOM6Z
2.2 MexaHnnyeckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/I9K8U INSM
Hroro no pazneny 15
Pa3nen 3. DjeKTpOMAarHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIe U
3.1 6 2 https://m.edsoo.ru/E309B172L
AIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOoHBI paCIpOCTPAaHEHHUS CBETA https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3bl ¥ onTUYECKHE TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo.ru/Z9X0C2NOL
Wroro no pazueny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

5.1

Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CTpoeHue aTOMHOTO siapa 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 SlnepHblie peakunu 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTeIbHO-00001IAK0IINIT MOYJIb
I1 600
6.1 OBTOPEHHE 1 ODODINCHHE Coepramit 9 2 https://m.eds00.ru/O7S0Z6M3I
Kypca pusuku 3a 7-9 xnacc
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenns npupojibl. Duszndeckue
SABJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIe pecypChl

https://m.edsoo.ru/DOC8D7TOT

https://m.edsoo.ru/D403V3C4E

Puznyeckue BEIMYMHbI U UX
U3MepeHue

https://m.edsoo.ru/ASL5SF2X3M

Vpok-uccnenosanue "M3mepenue
TEMIEPATyphl IPU TTOMOIIU
KUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMneparypol”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupoay. EcTecTBeHHOHay4HBIN
MeTo[1 mo3HaHus. OnucaHue
(bu3nyecKuX SIBIEHUN C
IIOMOIILIO MOJIeIed

https://m.edsoo.ru/XSY7T7W7L

https://m.edsoo.ru/S4G5Z7W4R

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
HIapuKa, MyneHHOro
TOPU30HTANILHO, TEM OOJIbIIIE,

https://m.edsoo.ru/G5G3K2T6F




4yeM OOoJIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/WOU7W3M3Y

10

JIBM>KEeHUE YacTHIl BEIIECTBA
Ypoxk-uccnenopanue «OMbITHI 1O
HaOJIIOIEHUIO TEIIOBOIO
pacuImpeHus ra3oB»

AI‘peFaTHLIe COCTOAHHUA BEIICCTBA

https://m.edsoo.ru/FOY6CIWOU

https://m.edsoo.ru/ESM4S0P31

https://m.edsoo.ru/J7M9IP7C5R

11

B3anMocBs3b MeX1y CBOWCTBAaMHU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMI BOJIbI

https://m.edsoo.ru/W5H7U3F90Q

12

MexaHudeckoe JBMKEHHE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUKEHUE

https://m.edsoo.ru/R7JOL1Y27Z

13

14

Cxopoctbs. EnMHHLIBI cCKOpOCTH

Pacuer nytu u Bpemenu
JIBYDKEHUS

https://m.edsoo.ru/R4J1R8COD

https://m.edsoo.ru/NOZ2K8U7M

15

WNuepuus. 3akoH HHEPIHH.
B3anmopeiicTere Ten Kkak
PUYMHA U3MEHEHUS] CKOPOCTHU
JBUKEHUS TEI

https://m.edsoo.ru/A3L5S3L.4X

16

IIimoTHOCTE BemecTBa. Pacuer
MaccChl U 00BbEMA TeJIa 110 €r0
[UIOTHOCTH

https://m.edsoo.ru/V6Z9YS5B6W




17

18

JlaGopaTtopHnas pabota
«OnpenenenHue MWIOTHOCTU
TBEPIOTO TEJIA»

Penrenue 3amad mo reme
"ITnoTHOCTE BemecTBa"

https://m.edsoo.ru/S7G8LEPOD

https://m.edsoo.ru/M310LOM4V

19

Cuna xak XxapakTepuCTHKa
B3aumozeiicTBus ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/J7T1IMOSSL

20

JlaGopaTtopHnast pabota
«3y4eHue 3aBUCUMOCTH
pactsoxenus (nehopmariim)
NPYKUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edsoo.ru/USG2K4X2X

21

22

23

SBaenne tarorenusa. Cuna
TSKECTHA

CBsI3b MEX1y CHIION TSAXKECTH U
Maccoil Tena. Bec tena. Pemenne
3aga4 oo reMe "Cua tsoxecta"

Cuna TsKeCTH Ha IpYrux

mraHeTax. duznyueckue
XapPaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/VIK3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1JOR6G

24
25

26

Hsmepenue cwit. lunamomerp
Bec Tena. HeBecoMocTh

CroxxeHue IByX CHII,
HaIpPaBJIEHHBIX 10 OJHON
npsiMoil. PaBHOAEHCTBYIOIAs CUIT

https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9TOW

https://m.edsoo.ru/M7B5G5Q1S

27

Pemenue 3agad mo reme
"PaBHonelicTBytomas cui'"

https://m.edsoo0.ru/S9S0A2G8G




28

29

30

31

TpeHue CKOJIbKEHHS U TPEHUE
nokost. Tpenue B ipupoe u
TEXHHKE

JlaGopaTtopHnas pabota
«M3yueHune 3aBUCUMOCTHU CHIIbI
TPEHUSI CKOJIbKEHUS OT CUJIbI
JABJICHUS U XapakTepa
COIPHUKACAIOIIUXCS
MTOBEPXHOCTEMN

Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

Pemenne 3amau mo remaMm: «Bec
tenay, «I'paduueckoe
n300pakeHue crn, «CHIbD»,
«PaBHOJIEHCTBYIOIIAS CHIT»

https://m.edsoo.ru/Y5Z2X9T0D

https://m.edsoo.ru/S405T2N21

https://m.edsoo.ru/S8X3ZESN

https://m.edsoo.ru/K9T0Z80O1]J

32

KonTposabHas pabora no Temam:
«MexaHndecKkoe IBIKEHIE,
«Macca, IJIOTHOCTRY, «Bec
Tenay, «['paduyeckoe
n3o0paxenue cuimy, «CHUITbD)

https://m.edsoo.ru/U4Y0Y4M9Z

33

JaBnerune. CriocoOb1
YMEHbBIIIEHUS U YBETUUCHHUS
JIaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBrierue ra3a. 3aBHCUMOCTD
JIaBJICHUS Ta3a 0T 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/JSQ5Q3A7S

35

Ilepenaua naBneHust TBEPABIMU
TeJIaMH, KUIKOCTSIMH U Ta3aMH.
3akod ITackais

https://m.edsoo.ru/S8M4I516V




36

37

38

HaBJ'IeHI/IC B XXUJKOCTH U rase,
BBI3BBAHHOC I[CﬁCTBHGM CHIJIbI
TAXKCCTH

Penrenue 3amad mo reme
«JlaBneHue B )KUIKOCTH H rase.
3akoH [Tackansa»

Coob1maronmecs: cocybl

https://m.edsoo.ru/P9T7U9I0W

https://m.edsoo.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8KS5ZI1E

39

40

I'mppasinueckuil npece

Manowmetpsi. [TopuineBoit
JKUJKOCTHBIN Hacoc

https://m.edsoo.ru/Q8I3F1N2H

https://m.edsoo.ru/Y2F9W6NGE

41

Atmocdepa 3emmn. [puannen
CyILIECTBOBAHUS BO3IyIIHON
000J104KkH 3eMiH. 3aBUCUMOCTh
aTMOC()EpHOTO JIaBJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI

https://m.edsoo.ru/T5X4E4R9R

42

43

44

Bec Bo3nyxa. ATmMochepHoe
JIaBJICHUE

W3mepenune atMochepHOro
nasyieHus. OnwiT Toppuueu
3aBUCUMOCTBH aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSsI

https://m.edsoo.ru/V6JOG1DOV

https://m.edsoo.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9I5MOP

45

bapomerp-anepoun.
ATMocdepHOe 1aBJIeHHEe Ha
Pa3JINYHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

47

Pemenue 3agad mo teme
"AtMmochepHoe naBieHue"

I[eﬁCTBHC KHUAKOCTHU U ra3a Ha

https://m.edsoo.ru/HSHOV1T3P

https://m.edsoo.ru/E2P8Y 7147




48

49

50

HOrPY’KEHHOE B HUX TEJO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«OrnpeneneHne BhITAIKABAIONIECH
CHUJIbI, ICHCTBYIOIICH Ha TEO,
MOTPYKEHHOE B KUIKOCTbHY

JlaboparopHast paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH
Beca Teja B BOJIe OT 00béMa
HOTPYKEHHOH B KHIKOCTh YaCTH
Tenay

IInaBanue Ten

https://m.edsoo.ru/X6V4Q6P8Z

https://m.edsoo.ru/S2I0OKONSP

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomerpa
I KOHCTPYUPOBAHUE JIOJIKA U
OIpeieNIeHne €€
rpy30M0aBEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenue 3agad mo reMam:
«IlitaBanue cynos.
Bo3znyxomiaBanuey, «JlaBnenne
TBECPABIX TCII, )KHI[KOCTGﬁ n
ra3oB»

https://m.edsoo.ru/A9D20Q8A3H

53
54

Mexanunueckasi pabota

MomHocTts. EquHuIisr MoniHocT

https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/HEY9KOX2T

55

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI NpH
moabEMeE 110 JiecTHHUIE"

IIpocteie Mexanu3msl. Poiyar.

https://m.edsoo.ru/T7G0J7WS5I

https://m.edsoo.ru/B3U9T8M3K




57

58

59

PaBHoBecHe cui Ha pbrdare

KontponsHast pabora o Teme
«/laBneHue TBepAbIX TeN,
KUJKOCTEH U Ta30By» /
Bcepoccuiickast mpoBepoyHas
pabora

PesepBHblit ypok. Pabora ¢
TeKCcTaMu 1o TeMe «J/laBieHue
TBEPIBIX TEJ, )KUIKOCTEH U
razoB» / Beepoccuiickas
HpoBepoYHas paboTa

Pervaru B TexHUKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHii
PaBHOBECHSI PblYara

0.5

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1TOB1B8U

https://m.edsoo.ru/RSK100H9K

60

Pemenue 3agad mo reme
«YCcl0BUS paBHOBECHS pblUara

https://m.edsoo.ru/L5G50Q2K80

61

Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

0.5

https://m.edsoo.ru/J4K776J21

62

63

64

Pemenne 3amau nmo teme "Pabora,
MomHocTh, KITJT"
MexaHnueckas YHEprusl.
Kunernueckas v moTeHnyaibHas
DHEPrus

3aKOH COXpaHEeHUs

https://m.edsoo.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

https://m.edsoo.ru/LON7TOD9C




65

66

MEXaHUYEeCKOMH OHEPIrun

YPpOK-3KCIIEPUMEHT IO TEME
"DKCepuMEHTAIbHOE
ompeecHue U3MCHEHUS
KUHETHYSCKOM 1 MMOTSHIINAILHOMN
SHEPTHH MPU CKaThIBAHUH TEJIa
10 HAKJIOHHOH INTOCKOCTH"

KoHTpoinbHas pabota 1o Teme
«PaboTta 1 MOIITHOCTh. DHEPTHUS

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHsblit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHndyeckoe aBrKeHne"

https://m.edsoo.ru/J4Y7W4R47Z

68

PeseprHsbiit ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MormHocTts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/A5Z2G6YOM




8 KUIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON

1 1 https://m.edsoo.ru/I1L6WS5X0Z
TEOPHUH U UX ONBITHHIE
MOATBEPKICHUS
Macca u pazmep aTOMOB U

2 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSTHUM 1 https://m.edsoo.ru/N9T7D1S1F
BEILIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHM BEIIECTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
ITOJIOKEHNUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
Kpucrannnueckue u amopdusie

5 p Po 1 https://m.edsoo.ru/H6EW20Q8V5D
Tena
CmauvBaHMe U KallWJUISIPHOCTb.

6 P 1 https://m.edsoo.ru/M20O9B3R 1L
[ToBepXHOCTHOE HaATsKEHUE

7 TenmoBoe pacuIMpeHne U CKaThe 1 https://m.edsoo.ru/J7TITSC3B
Temneparypa. CBsi3b

8 TEMIIEPATYPEI CO CKOPOCTBIO 1 https://m.edsoo.ru/CO9P4B3B3E
TETJTOBOTO ABUKEHUS YaCTHI]

9 Buytpennss sneprus. CrocoOsl 1 https://m.edsoo.ru/F1S701S9X




10

W3MEHEHHUS BHYTPEHHEH SHEeprun

Bupael reronepenaun

https://m.edsoo.ru/R8O0E4G2J

11

Ypok-koH(pepeHIus
"[IpakTHuecKoe UCIIOIb30BaHUE
TEIUIOBBIX CBOICTB BEIIECTB U
MaTEepHaJioB B LEJISAX
sHeprocOepexeHus"

https://m.edsoo.ru/ROD8O9V0Q

12

13

14

KonndecTBo TemIoThL. Y AeIbHAS
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0MeH U TEII0BOE
PaBHOBCCHEC

Jlaboparopuas pabota
"UccneqoBaHue ABJICHUS
TEII000MEHa MPU CMENTUBAHUN
XOJIOAHOU U ropsiueit Boab"

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8R9IC6H2R

15

PacueT koaudecTBa TEIIOTHI,
HE00XO0IMMOTr0 ISl HArPEBAHUS
TeJa U BBIENSIEMOTO UM MIPU
OXJIAXKICHUH

https://m.edsoo.ru/X8H6JIWO0Y

16

JlabopartopHnast pabota
"Onpenenenue yaenbHOU
TEIJTIOEMKOCTH BelecTBa"

https://m.edsoo.ru/H4V7Q308C

17

18

DHeprus TOIMBa. Y IenbHas
TEIJI0Ta CTOPAHMS

IInaBneHnue u OTBCPJACBAHUC

KpUCTAJUNINICCKUX TCII. Y aenbHas
TCILJIOTA IIJIaBJICHUA

https://m.edsoo.ru/M8M57Z4K6B

https://m.edsoo.ru/D3W3A40Q21




19

20

JlaGopaTopHas pabota
"Onpenenenue yaenabHOU
TEIUIOTHI IIJIaBJICHUS JIbaa"

[TapooGpa3oBanue u
KoHzeHcanus. Mcmapenue

https://m.edsoo.ru/GSPOHOX5B

https://m.edsoo.ru/V4Y0X8O3H

21

Kunenue. Y aenpHas TeIiora
napoodpa3zoBaHus U
KOHJICHCAIIMU. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EpPHOTO TaBJICHHS

https://m.edsoo.ru/I6GM5B7X7T

22

BiraxxHocTh BO31yXA.
Jlaboparopuas pabora
"OnpeneneHne OTHOCUTEIbHOU
BJIAKHOCTH BO31yxa"

https://m.edsoo.ru/NOG6H8C2D

23

24

25

26

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraresnb BHYTPEHHETO
CrOpaHus

KII/I TersmoBoro nBuraTes.
TennoBble ABUTATENN U 3aIUTA
OKpY>Karollen cpeibl

3aKOH COXpaHEHUs U
MpEeBpAaIICHUS SHEPTUHU B
TEIUIOBBIX Ipolieccax

https://m.edsoo.ru/DOJ8§G4K8H

https://m.edsoo.ru/J7B1B5SESE

https://m.edsoo.ru/S8A4K7F3F

https://m.edsoo.ru/ION7C7D71

27

[ToaroToBka K KOHTPOJIBHOM
pabore o Teme "TermmoBbie

https://m.edsoo.ru/F2Z3K2F2D




28

29

siBIeHUS. MI3MEeHeHue arperaTHpIx
COCTOAHUHA BerecTna"

KontposbHas pabota mo teme
"TermnoBele sABIcHUA. V3MeHeHne
arperaTHbIX COCTOSTHHI
BelecTna"

Dnekrpuzanus Ten. [[Ba pona
AJIEKTPHUYECKUX 3aPsIJIOB

https://m.edsoo.ru/EOI6W3U2P

https://m.edsoo.ru/U7V1TOV7Z

30

31

32

33

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUUENH U
IIPU COIPUKOCHOBEHUU"

B3aumoneiicTBre 3apsKeHHBIX
ten. 3akon Kynona

DJEeKTpUYEcKOoe MoJe.
HanpsiKeHHOCTb 3JIeKTPUYECKOTI0
nosst. [IpyHIMn cynepno3unun
JIEKTPUUYECKUX TOJIeH

Hocurenu snekrpuueckux
3apsi1oB. DIEMEHTapHBIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/LOVOY8NIC

https://m.edsoo.ru/H2R1J1U60

https://m.edsoo.ru/Z5Q3S3UOK

https://m.edsoo.ru/X6W509K 0K

34

HpOBOJlHI/IKI/I N IUSJICKTPHUKHU.
3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsaaa

https://m.edsoo.ru/J1F4R7N4F

35

36

Pemenue 3aga4 Ha npUMEHEHUE
CBOMCTB 2JIEKTPUYECKUX 3apsI0B
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiecTBoBaHMsl. VicTouHuKH
NEKTPUYECKOTO TOKA

https://m.edsoo.ru/I4O8N8X00

https://m.edsoo.ru/O7T7Y419]




37

38

JlelicTBUA AIEKTPUYECKOrO TOKA

VYpok-uccnenosanue "Jleiictue
AIEKTPUICCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

https://m.edsoo.ru/N6K2P6Q3U

https://m.edsoo.ru/T1K3V1X2Y

39

40

41

DNEeKTPpUYECKUM TOK B MeTaJlJIax,
KHUJKOCTSAX U razax

DneKkTpruyecKkas 1enb U e¢
COCTaBHBIE YaCTH

Cuna toka. JlaGopaTopHas pabora

"N3mepeHue u peryinpoBaHue
cuJibl TOKa"

0.5

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/PSG1AOWSN

https://m.edsoo.ru/W5X5Z8P9K

42

DNEeKTpUUECKOE HATIPSKEHHE.
Bonsr™merp. Jlaboparopnas
pabora "M3mepenue u
peryaupoBaHue HanpsHKeHus"

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBiIeHHE TPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIIECTBA

https://m.edsoo.ru/E3Z8S70Q27

44

JlaGopatopHnas pabora
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIPOTHBIICHUS TPOBOIHUKA OT
€r0 JUTMHBI, TUTOIIAIH
MOTIEPEYHOTO CEUSHHSI U
Matepuana"

https://m.edsoo.ru/P7S2L1M2M

45

46

3aBUCHUMOCTH CUJIBI TOKA OT
HanpspkeHus. 3akon Oma ayis
ydacTKa [enu

JlaGopatopHnas pabora

https://m.edsoo.ru/D8J5G7Q5S

https://m.edsoo.ru/R7ASGOI8N




"UccaenqoBaHue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIErO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsLKeHUs Ha
pesuctope"

47

48

49

50

ITocnenoBarensHOE U
[apajuIeIbHOE COCIUHEHNUS
IIPOBOJIHUKOB

Jlaboparopnast padota "IIpoBepka
MIpaBHJIa CIOKEHUSI HAMIPSDKEHUN
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

Jlaboparopnas padota "IIpoBepka
MpaBuJIa JJis CUJIBI TOKA MPU
napajuieIbHOM COEAMHEHUU
pe3uctopon”

Pemenue 3aga4 Ha npuMEHEHNE

3akoHa Oma AJI1 pas3;IndYHOIr o
COCAUHCHUS ITPOBOAHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8EN6E

https://m.edsoo.ru/A7SOW2R1W

51

Paborta 1 MOIIIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/E4A2Z3D7T

52

53

JlabopartopHnast pabota
"Onpenenenue padboThl U
MOIITHOCTHU 3JIEKTPHUYECKOT0 TOKa"

DneKTpUUecKre Uenu U
NOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/E2P6V8C30Q

https://m.edsoo.ru/R7F2V1B5T




54

55

IlocTosTHHBIE MArHUTHI, KX
B3aUMOJICHICTBHE

VYpoxk-uccienoanue "M3yuenue
OJIEW ITOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/Z0C9C1IMSES

https://m.edsoo.ru/I1K1R5T7B

56

MarunutHoe nojsie. MarautHoe
oj€e 3eMIIM U €70 3HAaYEHUE I
JKA3HU Ha 3eMiie

https://m.edsoo.ru/A1B1G4MI9L

57

IToaroroBka K KOHTPOJIBLHON
pabote 1o Teme "DIeKTpUYECKHE
3apsibl. 3apsHKEHHBIC TeJla U UX
B3auMozeucTBuUsA. [10CTOSHHBIN
ANEKTpUYECKUI TOK"

https://m.edsoo.ru/L5SD2EOL40O

58

KonTponbhas padota no teme
"DnexTpuueckue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMoaecTBuUsA. [10CTOSTHHBIN
ANeKTpuyecKuil Tok" /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.eds0o0.ru/G7X7C706X

59

PesepBHblit ypok. Pabora ¢
TekctaMu 1o TeMe "T1ocTOsHHBIH
aJIeKTpUyecKuii Toxk" /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.edsoo.ru/FSD8DI9T8N

60

OmneiT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTro TOKa MarautHoe
I10JI€ KaTyIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K00Q

61

[IpuMeHeHne 2eKTPOMarHiuToB B
texHuke. JlabopaTropnast pabora

0.5

https://m.edsoo.ru/M8VINSDOL




62

"U3y4yeHue neilcTBUS MAarHUTHOTO
TI0JIs1 HA MPOBOJAHUK C TOKOM"

DIeKTPOABUTATEIh TIOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOICTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHcTpynpoBanue u
u3ydeHue paboThl
3JeKTpoaBUTaTens'”

https://m.edsoo.ru/J1V7A7TC2I

63

64

65

66

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKIUH.
[IpaBuio Jlenna

Onextporenepatop. CriocoObl
MOJIYYEHUS DIIEKTPUIECKONH
SHEPTrUu. DIIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBLHOU
pabote 1o Teme "DIeKTpUUYECKHe
U MarduTHBIE IBJIeHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUS "

https://m.edsoo.ru/ESLEMOH4W

https://m.edsoo.ru/FSH8WOIR &I

https://m.edsoo.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHblit ypok. Pabora ¢
TekcTtaMu 1o TeMe "TernmoBeie
SIBJIEHUS"

https://m.edsoo.ru/J1J3F9B6T

68

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarHuTHbIE

https://m.edsoo.ru/P9I2D8KOW




sBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

MexaHudeckoe JBHXKEHUE.

1 1 https://m.edsoo.ru/FAG6CIM7TF
MarepuaiibHasi TOYKa
Cucrema orcuera.

2 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 https://m.edso0o.ru/NSCIFSESF
JIBVKCHUSI
PaBHOMEpHOE IPSMOJIMHEHHOE

3 P P 1 https://m.edsoo.ru/Y4X4H7N6C
JIBUOKCHUE
HepaBHomepHoe npsiMOJIMHEITHOE

4 nBwxeHue. Cpeansisa u 1 https://m.edsoo.ru/VOU7B4D1Z
MTHOBEHHAasl CKOPOCTh
[IpssmonunenHoe

5 PaBHOYCKOPEHHOE IBUKECHUE. 1 https://m.edsoo.ru/JOP6I2ROH
Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O JIBUYKEHUS. 1 https://m.edsoo.ru/MIE114S5N
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"OmnpezeneHne yCKOpEHUs Tena

7 pest yeKop 1 1 https://m.edsoo.ru/O0P8S4C1J
MIPU PaBHOYCKOPEHHOM JIBHYKCHUH
10 HAKJIOHHOM ITIJIOCKOCTH"
CBoOoaHoe majienne Teia. OmbIThI

8 1 https://m.edsoo.ru/J9Y372J1G
lanunes

9 PaBHOMEpPHOE IBHIKEHUE 110 1 https://m.edsoo.ru/R8K1U9LAL




okpyxHoctu. [lepuoza n yacrora
oOpaiueHus. JInHeliHas U yrioBas

CKOpOCTHU
EHTPOCTPEMUTEIIHHOE

10 Herrrpoctp https://m.edsoo.ru/ASOIK1NOU
yCKOpEeHue
[Iepssiii 3akoH Hprorona. Bextop

11 https://m.edsoo.ru/H6G217N4R
CHUJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/F8S7N1T5N
PaBHOelicTBYIOIIAsA cHIla
Tpetuii 3akon HeroToHa.

13 https://m.edsoo.ru/SSW4B2VOR
Cynepno3uuust cui
Pemenue 3aga4u Ha npUMEHEHUE

14 https://m.edsoo.ru/X4E7STE6C
3akoHOB HproTOHA

15 Cuna ynpyrocru. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pewenue 3anau no teme «Cuna

16 https://m.edsoo.ru/NINSUOH10O
YOPYTOCTH
JlaGopaTtopHnast pabota

17 «Omnpenenenne KECTKOCTH https://m.edsoo.ru/JOR6G3A10
MPY>KUHBI»

18 Cuna tpenus https://m.edsoo.ru/X7J9P9S8E
Pemenue 3amau nmo teme «Cuita

19 https://m.edsoo.ru/Z7K6Q4V2V
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 duimenTa https://m.edsoo.ru/USB6R1V0Z
TPEHHUS CKOJIbKEHHS"
Pemienne 3agau no teme "3akoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/BO6USWIABZ

TpeHus"




22

23

24

Cuna TsKeCTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TMaIeHUs
Ypok-koHpepenmus "/ BrkeHne
TEJ BOKPYT TPaBUTAI[IOHHOTO
nentpa (CoyiHeUHas cucTeMa).
lanmaktuku"

Pentenue 3amau mo teme "Cuia

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/D9E4E9I27Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P6I14D6B

25

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs n neperpysku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBecue maTepraIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHT cuibl. LeHTp TsKECTH

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecue maTepuaIbHOW TOUKHU.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cunsl. LlienTp Tsxectu

https://m.edsoo.ru/HOYW1S5WS8T

28

29

30

elIeHue 3aaay mo reme "MoMeHT
P "M
cuisl. LlenTp TsxecTn"
IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "MexaHn4eckoe
nBmkenue. Bzaumonelictsue ten"

KonTponbhas pabota no teme

https://m.edsoo.ru/B8T6J2J6K

https://m.edsoo.ru/I5SX6B0OB11

https://m.edsoo.ru/W1VEP6V3B




"MexaHn4YecKoe IBUKECHUE.
Bsaumonaeiictsue ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEeHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYnpyroe u Heynpyroe
B3aUMOJICUCTBUE
Pemenue 3amau no reMe "3akoH

32 " https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUs UMITYJIbCca
Vpoxk-koH(pepeunus "PeakTuBHOE

33 p bepenn " https://m.eds0o0.ru/N2S4U5J8T
JIBIKEHUE B MIPUPOJIC U TEXHHUKE
Mexanunueckas pabota u

34 https://m.edsoo.ru/S3V3B4VIT
MOILHOCTb
Pabora cuibl TSKECTH, CUIIBI

35 https://m.edsoo.ru/N6N9E3J4U
YIPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHnast pabora
«Onpenenenue paboThl CUITBI

36 TPEHUS IIPU PaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
IBIDKEHUH TeJIa 110
TOPU30HTAILHON TOBEPXHOCTU»
CBsI3b DHEPIrUU U padOTHI.

37 P p https://m.edso0o0.ru/C2V7B6E21
[ToreHunaneHas sHEprus
Kunernueckas sneprus. Teopema

38 . https://m.edsoo.ru/J3T8L3D5T
0 KMHETUYECKON SHEPTUU
3aKOH COXpaHEHHsI SHEPTUU B

39 https://m.eds00.ru/M8VOW3W3F
MeEXaHUKe
Jlabopartopuas padbora «13yuenune

40 patop p yi https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPAHEHUs SHEPTUH

41 KonebarensHoe ABMKEHUE U €TO https://m.eds00.ru/S2N5G8W2K




42

XapaKTEPUCTUKHU

3aryxaromue KoieoaHusl.
BhiHyX1eHHBIE KOTICOaHMsI.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

44

45

46

MareMaTH4ecKuil U NpyKUHHBINA
MasTHUKHU

Ypok-uccienoBanue
«3aBUCUMOCTh MIEpUOJIA
KoJIe0aHUH OT )KECTKOCTH
HNPY>XAHBI ¥ MAaCCHI TPy3a»
[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOaHUIX

JlaGopaTtopHnast pabora
«OrmpeneneHue 4acToThl U
neproJia KojeOaHui MPyKMHHOTO
MasITHUKa

https://m.edsoo.ru/I9M6I4R 77

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4AW6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa
Kosie0aHu# Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MaccChl Tpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexannyeckue BoJHEL. CBoiicTBa
MEXaHWYECKUX BOJIH.
IIpononbHBIE M TONEPEYHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

50

Ypok-koHpepeHIus
"MexaHn4eCcKHe BOJIHBI B TBEPIOM
tene. CelicMuyeckue BOJIHBI"

3Byk. Pacnipoctpanenue n

https://m.edsoo.ru/W1WOM9JOM

https://m.edsoo.ru/A7ROU7S70Q




51

OTpakeHHE 3BYKa

Ypok-uccnenoBanue
"HaOaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YaCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

53

54

55

56

I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKYCTHYECKHUI1 pe30HaHC

Ypok-koHpepeHnius "YIbTpa3zByK

U uH(pa3ByK B PUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHuyeckue
KoJie0aHuUs U BOJHBI"

KonTponbhas pabota no teme
"3aKOHBI COXpAHEHMUSI.
Mexannueckue KoneOaHus u
BOJIHBI"

DIIeKTPOMarHuTHOE TOJIE.
DNEKTPOMarHUTHbIE BOJHBI

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edso0.ru/FSM20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.eds00.ru/U6Q7S6X6F

57

58

59

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

Ypok-konpepentus "[lkana
AMIEKTPOMArHUTHBIX BOJIH.
Ucnonp3oBanne
AIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H"

VYpok-uccnenosanue "M3ydenne
CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/K7B7Z4W6C

https://m.edsoo.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1ROCS8I




60

C MOMOIIBI0 MOOHIIBHOTO
tenedona"

Perienue 3a1a4 Ha onpe/ecHue
YaCTOTHI M JJTUHBI
3JIEKTPOMArHUTHOM BOJTHBI

https://m.edsoo.ru/Q2V5N7RS]

61

DneKTpOMarHuTHas pupoia
ceera. CxopocTh cBeTa. BomHoBbIe
CBOMCTBA CBETA

https://m.edsoo.ru/S1UOF1L6Y

62

Hcrouynuku ceera.
[IpssmonunenHoe
pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

https://m.edso0.ru/Q8A4S9T4J

63

64

65

3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAKEHMsI CBETA

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCIOMJICHUA CBCTA

ITommHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcnonb30BaHKe MOJTHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3PSE9T

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
yria MpeJoMJICHHs] CBETOBOTO
Jy4a OT yIJia MaJeHHs Ha TPaHUIEe
"Bo3myx-crexino""

https://m.eds0o0.ru/S3DIN6T1T

67

Ypok-koHpepeHIus
"M cos30BaHue IIOJIHOTO

https://m.edsoo.ru/YOT3K7BON




68

BHYTPEHHETO OTPAYKEHUS:
CBCTOBO/JbI, OIITUKOBOJOKOHHAaA
CBSI3b"

JInusel. OnTryeckas cujia JIMH3EI

https://m.edsoo.ru/I7VON3C6C

69

70

71

72

[Toctpoenne nzobpaxeHuii B
JMH3aX

JlaGopaTopHnas pabota
"Onpenenenne HOKYCHOTO
PacCTOSIHUS U ONITHYECKOW CHIIBI
cobuparomiei TuH3bI"

Ypok-koHpepenus "OnTuueckue
JIUH30BBIC TPHOOPHI"

['ma3 xak onruyeckas cucrema.
3peHue

https://m.edsoo.ru/K6Z0I0T2C

https://m.edsoo.ru/I8J5SC1E2F

https://m.edsoo.ru/X3H9IOW7U

https://m.edsoo.ru/REM7Q5I1A

73

74

75

76

Ypok-koHpepenmus "ledexTo
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6enoro ceera B
cnektp. Oneitel HproTOHA.
CrnoxeHune CeKTPAIbHBIX 1[BETOB.
Hucnepcus ceera

JlaGopatopHas padota "OnbITh IO
pasyioXKeHuto O6eI0ro cBera B
CIEKTP U BOCIPUSATHUIO 1[BETA
MIPEIMETOB NP MX HAOIIOICHUN
yepes 1BETOBbIe punbTps”
VYpok-npaktukyM "BonHoOBbIE
CBOICTBa CBeTa: AUCIEPCHS,
unTepdepenims u qudppaxmus'

https://m.edsoo.ru/N6D1A6Z30Q

https://m.eds00.ru/G6060O1H6Y

https://m.edsoo.ru/R7U7B4P1K

https://m.edsoo.ru/T2L.47Z0X8T




OmnbiTer Pesepdopna u

77 https://m.edsoo.ru/X9G1Z8I1P
MJIaHeTapHasi MOJIEb aToMa
[Tocrynatel bopa. Monenb atoma

78 https://m.edsoo.ru/A7C3CI9B5V
bopa
Hcnyckanue u moriouieHue cBera

79 aroMmoM. KBaHThbl. JInHeHyaTsIe https://m.edsoo.ru/C6Q6K4B0B
CIIEKTPBI
Vpok-tipaktukyM "HabOmaronenne

80 POK-TIPAKTHIYM "H AeHH https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITYCKaHUSI

81 PamnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ESV7FOP1X
CTtpoeHne aTOMHOTO sapa.

82 P AP https:/m.eds00.ru/GOA9IQSPAU
Hyxnonnas moneins
PannoaxTuBHBIE IPEBpAIICHUS.

83 a peppatit https://m.eds00.ru/G2V8Z1Y8N
H3otomnsl
Pemenne 3amau mo teme:

84 | " https://m.edsoo.ru/J7K2G5VSL

PannoaktuBHBIE peBpaleHUs

85 [Tepuoxa monypacmnana https://m.edsoo.ru/V3W7A9K3C
VYpok-koHpepeHuus

86 "PannoakTUBHBIE U3TYyUEHUS B https://m.edsoo.ru/T1S9P6151
IPUPOJIE, MENNULINHE, TEXHUKE"
Snepuble peakiuu. 3aKOHBI

87 COXpaHeHUd 3apsa0BOro U https://m.edsoo.ru/N8O7SON3K
MacCcOBOI'0 YHCET
DHeprus CBSI3u aTOMHBIX SITIEP.

88 https://m.eds0o0.ru/Q4MOU0X5G
CBs13b Macchl ¥ SHEPTUU
Pemenne 3amag mo Teme

89 " " https://m.edsoo.ru/IOLOS3U6W

S nepHbie peakiuu
90 Peakuuu cunrtesa u nenexus saep. https://m.edsoo.ru/T3A7TILIG




91

92

93

Wcrounnku sHeprun ConaHua u
3BE3 ]

Ypok-koubepenmus "AnepHas
sHepreTuka. JlencTus
paZvOaKTUBHBIX U3TYyYEHHUH Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBeHUS"

KonTtponpsHast pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBbIC siBEHUS"

https://m.edsoo.ru/X102Z5W30

https://m.edsoo.ru/L9Y3HEI2X

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpEeHnue, 06061IEeHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"B3zaumMonencTBue Tea"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacdyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"TemioBele mpoueccs”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpEeHnue, 06061IEeHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33/1a4 10 TEME
"KIIJI TeroBsIX aBurarenci'”

https://m.edsoo.ru/I1C611UOW

97

[ToBTOpenue, o6oOIICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME

https://m.edso0o0.ru/M9I70O3R8N




98

"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o6oOIIeHNKE.
JlaGopaTopHbIie pabOTHI 110 KypCy
"CBeToBBI€C sSIBICHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTopenue, 0600menue. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/NIN5Z9T4L

100

101

102

[ToBTOpenue, o606meHue. Pabora
¢ texkcramu 1o teMme "Kosebanus
¥ BOJIHBI"

IToBTOpenue, 0600meHne. Pabora
¢ TexkctamMu o teme "CBETOBBIE
saBieHus"

[ToBTOpenue, 0600meHue. PaGora
¢ TekcTtamH 110 Teme "KBaHToBas u
sanepHas pusuka'

https://m.edsoo.ru/PSW10Q5R7G

https://m.edsoo.ru/D4V0Z0MOIL

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/II-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CyIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHMs U eUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIME JIaHHYIO (U3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allCHIBAaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATb IPUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruueckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacyéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSl 3aJaud  3alUChIBaTh KpPaTKOE YCIOBUE, TMOJACTABISTH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IPOBEpsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIMBITa U (JOPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUS, CIEAYS MPEITI0KEHHOMY IIJIaHY,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpPUMEpax)
MPAKTUIECKOTO HCIIOIb30BAHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOpP MCTOYHUKOB MH(pOpMaluu B ceTu VHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BATh Ipu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHms HHPOPMALIUT

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUK (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO UCHOJB30BaTh W3YUEHHBIN MOHATUHHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL TI'PYIINbI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YKCiIe (PU3NUECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKHII  CMBICT  HCIOJIB3YEMbIX  BEJIUYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHS W IPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bICHEHHE 13 |
— 2 JIOTMYECKHX WIaroB C IOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
bopMmyIbl, cBsI3bIBaONIME (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJydYeHHOE 3HaueHue (U3MYecKOod BEJIMYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O



000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUS, COGI/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIMINBI JEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJIATh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HauYeHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPaKTUYECKOI'0 UCMOIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHOMN
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBbITh HeHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-I@6HBIX 3a11aH1/1ﬁ HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3MYECKOTO COJIEpKAHUSA, CIPaBOUYHBIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
TPaMOTHO HCIIOJIb30BAaTh W3YYEHHbIA MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBIINOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHHE
pacrno3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3NYECKUE SBICHUS B MPHUPOJIE,

IIpU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIWYHH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEINYNH

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MYECKHE SIBICHUS W IPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHUI), UCIONB3Ys 3aKOHbI H  (OPMYJIbI, CBS3BIBAIOIINE
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTH PAaCUYEThl W OLIEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/ISI/I‘ICCKOI‘/'I BCINYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(Gu3MYeCKUX METOJIOB, UCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [ENIaTh BbIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEI0BAHME,
CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYMH B BUIC Ta6J'II/II_II/I



rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pPe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJIAaHETApHAs MOJEIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHUHN B MJIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUSA B OKpY)KaIOH_[eﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSITENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTH  ONPENAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nHpopManMi Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTIOTHHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu HTepHeTr; Biamete  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIHM MOHATUNHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBI€HUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPUYICCKUC, MAT'HUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemHocTts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.4

1.5

2.1

22

2.3

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsICHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenune teMrepaTypsl Py HOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JiBuxkenne yactuil BemiecTBa. CBA3b CKOPOCTH
JIBWKEHMSI 4YacTHL] C  TeMmmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKNBAHHUC



ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKMX)  TEI.
2.4 B3aumocBsI3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuyeckue paboTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psloB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 10 HAONIOACHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnplTbl 10 OOHAapyXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSIKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacyér myT n BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJl KaK MPUYNHA MU3MEHEHHsI CKOPOCTH IBUKCHHS TEIL.
Macca kak Mepa HHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUSA TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibel ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBnenue TAroTeHMs M cuia TskecTH. Cuia TKEeCTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TMOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOnElcTBYIOIIIASA CHIT
310 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBTOMOOWJIA M Tak janee). OmpeneneHue cpegHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HAKJIOHHOM  MmIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, J€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmarviu) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACarOIINXCA HOBerHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPbI IBUXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tema. CrocoObl YMEHBIICHHS H

+ YBEJIMYEHHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TellaMU, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTH4ecKre MalIMHBbI
3aBUCUMOCTh  JIaBJIECHUS OKUJKOCTH OT  TJIYyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIaronmecs coCcy/bl.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUS BO3AYIITHOW oO0o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue atmocdepHoro nasineHus. IlpuGopsr s
' M3MepeHust aTMOc(epHOro JaBIeHUS
JleficTBHE >KMIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAS OT
o0bEMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOWIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuAkocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Ttena. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJKUBAIOIIECH
CHJIBI, JICUCTBYIOLIEH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YACTHU Tejla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYUPOBAHUE  JIOAKA W  OINpelesieHne  eé

Irpy30I0AbEMHOCTH

dusnueckue SIBIICHUS B npupoac: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOH OpraHusMm, IJIaBaHUue

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIOIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABINYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MEXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' m10ckocTh. [IpaBuno paBHOBecHs ppryara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast >HEPTUM TeJNA, MOJIHITOTO Hall 3eMIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHMUYECKOH dSHepTUn
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  Mpu




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JIBIDKEHMM Tella [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, XKUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHye u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CriocoObl N3BMEHEHUS BHYTPEHHEN
' SHEPTUU: TeIIonepeaaya U CoBepIIeHne padoThbl
63 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMEH M TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY enpHas TenaoTa niaBJICHUS
[Tapoobpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIJIOBOTO JABUTATelNd. TerioBble JABUTATENN U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JCHCTBUSL  CHIJ
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB MOBAPEHHOM
COJIU WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, KHUAKOCTEH U TBEPBIX TEI.
6.17 Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE MINPUIIA.

OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBI.

HaGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUU Tea B
pe3yibTaTe TeTuIonepeaady U padoThl BHEITHUX CHJL.

HccnegoBanue SABJICHUA TEII00OMEHA npu



CMEILIMBAHUH XOJOJAHOW U rOpsiYer BOJBI.

OnpeneneHne KOIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METaNIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCHapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

Omnpexnenenue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

Ouznyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupoje, uznydenre ColiHIla, 3amep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETD,
6.19 JaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETPBI, TICHXPOMETp, IMapoBas TypOuWHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszauus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. QHGMCHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IIlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKH  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKYU MIOCTOSHHOIO TOKA




HenicTBust 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJKOCTSX U rasax
- Onekrtpruueckass nenb. Cuna ToKa. OJIEKTPUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu
[locnenoBarenbHOE W HapajUieibHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenua
213 DNeKTpUYeCKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe 1oNe 3eMiid U €ro
' 3HAUYEHME JUJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX MU Ha
TpaHCIopTe
Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsI MOTy4YEeHUs
7.19 JJIEKTPUYECKON  DHEpIUH. OnexTpocTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUHU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOICHHIO DJICKTPHU3AIUN TET MHIYKIIUEH

Y IIPU CONPUKOCHOBEHHH.



UccnenoBanue nAeMCTBHS DJIEKTPUYECKOrO IO  HaA
MIPOBOJHUKYU U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHHS HANPSKEHUH  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia A CHIbI TOKA MPHU MapalieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
MEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpenenieHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIJIETISIEMOI Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSTHHBIX MArHUTOB MPHU
ux oOveauHeHMH u  pasneneHun. VccnemoBaHue
JENUCTBUSI DJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aMMOJCICTBUS KaTyIIKK C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

HCﬁCTBHH MAaroHMuTHOIrO I0Jisi Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO SABJICHUSA SHCKTpOMaFHHTHOfI WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHuTHOE Moje 3eMiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoicTBa: 3IIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuM,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanndeckoe JABWXKeHUE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tejla  IMpu
8 HEPABHOMEPHOM JBH)KEHUHU
g5 YckopeHue. PaBHOyCKOpEeHHOE PAMOJIMHEWHOE
' JIBUKECHHE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE ABMKEHHE 1O OKpYXHOCTH. [lepuon n
8.7 yactota oOpameHus. JluHeliHass W yrjioBass CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT CynEepHO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHHUS CKOJBXEHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHUS.
' YckopeHne cBOOOTHOTO MaCHHS
8 15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYecKasi CKopocTb. HeBecoMocTh U neperpys3ku
%16 PaBHoBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHTp Tsxectn
8.18 Nmnynsce Tena. U3menenue ummyinbca. UMmynbc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE JBM)KEHUE
8.21 Mexannueckasi paboTa U MOILTHOCTb
899 PabGora cun Tsxectw, ymnpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEpPrus Tejla, MNOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPrUs CXKATON MPY>KUHBI
Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHMSI MEXaHNYECKON IHEPIUH
[TpakTiueckue paboThI:
Onpenenenne cpedHeil CKOPOCTH CKOJIbKEHHUS Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUs Tena MpU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM



8.28

8.29

JBW)KCHUU 03 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIbI TPEHHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpeneneHue
Kodd¢uimenTa TpeHus CKoubkeHus. OnpeneneHue
KECTKOCTH TPYXUHBL. OmnpezencHue padOThl CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnpeseneHne padoThI
CUJIBl  YOPYrocTM  NpH  HOoAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYecKue ABJIEHUS B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUOKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  COMAOMETP, JaTYUKHU

MMOJIOKCHUS, PACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarenpnoe nBmkerne. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJIeOaHUI: Iepuo/], YacToTa, aMIUIMTY 1A
92 MareMatnuyeckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpariieHue sHepruu npu KoiedaTeIbHOM JABHXKEHUN
93 3aryxaromue KkoJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCThb €€ paclnpocTpaHeHHs. MeXaHWYeCKue BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WHudpa3Byk U yIbTpa3ByK
[TpakTyeckue paboTHI:
Omnpenenenne YacTOTBl HW  TEpUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

Omnpenenenne YacTOTBl HW  TepuUoAa  KoJeOaHWi

MPYXUHHOT'O MadTHHUKA



UccnenoBanue 3aBUCHMOCTH TepUoOJa  KoOJeOaHHWI
IIOABCIICHHOIO K HHUTH rpy3a OT MOJHWHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH TepUoJa  KOJeOaHHUI
NPY>KHHHOTO MasTHMKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr38, " )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUSA B Ipupoac: BOCIIPUATHUEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TeXHUYECKHE YCTPOMCTBA: 3XOJOT, HCIOJb30BaHUE

YIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [kana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarHuTHas npupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbIe cBOMCTBa cBeTa
10 [TpakTyeckue paboTHI:
104 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHMKY cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxenue cera. [lmockoe 3epkaio. 3aKOH OTpaKeHUS

114

CBE€Ta

[Ipenomnenue cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JIunza. Xop nyyen B IMH3E




OnTrueckas cuctema QoToarnmnapara, MHAKPOCKONA H

11.6
TeJIeCKoIa
117 ['ma3 kak onrdueckass cucreMa. biu3opykocTs U
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro cBera B criekTp. OnbiThl HhtoTOHA.
' CroxeHue cnekTpaibHbIX 1IBETOB. [{ucnepcus ceera
[TpakTuyeckue paboOTHI:
HccnenoBanue  3aBUCUMOCTH — YIVIA  OTPaKEHUS
CBETOBOTI'O JIy4a OT yIJIa MaJcHUs.
W3ydyeHue xapakTepuUCTUK M300pakeHUs MpeaMeTra B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH  YIUIa  MPEJIOMIICHHS
CBETOBOTO Jiydya OT yrjla MaJeHus Ha TPAHUIE «BO3JAyX —
11.9 CTEKJION.
[Toryuenne n300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIUH3BL.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUICCKON
CHUJIBI COOMPAIOIIEH JINH3HI.
OMBITHI 1O PA3JIOKEHHUIO OSJIOTO CBETA B CIICKTP.
OnbITEl 0 BOCHPUATHIO LBETA MPEAMETOB IMPU HUX
HaOJIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
®duznueckue ABJICHUs B npupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1 TexHuueckue yCTpOMCTBA:! OUKH, MEePUCKOTI,
' ¢doToanmapar, ONTHUYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 Oneitel Pezepdopna u 1utanerapHas Mojieinb aroma.
' Mogens aroma bopa
Hcnyckanve u mMorionieHue cBera aToMoM. KBaHTBHLI
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenue aromHoro siapa. HyknonHas  Mojenb

aTOMHOTO sapa. M30Tomsl




PannoaktuBHble mnpeBpamenus. llepuon momypacmana

12.5
ATOMHBIX SJEP
106 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U
' MacCOBOI'O YUCEI
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICTOUHUKN 3HEPrUu
' Connua u 3B€31
199 SnepHas osHepreruka. JleWicTBUE  paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuyeckue paboOTHI:
HaGmroienue CIUIOMIHBIX W JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHUE HHEPIrUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paarnoakTuBHOTO GhoHa
®uznueckre SBJICHHS B IPUPOJE: ECTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE M3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIy4EeHUMM Ha OpPraHu3M
4eJI0BEKa
1213 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanns Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poaun (U3MKM B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKHM M TEXHOJOruMd, 00 »HBOJIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHUM
B OKpPYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne OCHOBaMM MOHATHMMHOIO amnmapara M CHUMBOJUYECKOTO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBMII O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0O0OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XO
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaU€HUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OAKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  WHCTPYKLUH,  IPEICTaBIATh
MOJIyYEeHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpaMKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMma,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ U B KOHTEKCTE CUTyalUd NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpMYJBI, CBS3BIBAIOIINE  (PUIUIECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KpPaTKOE YCJIOBHE 3ajadd,
BBISIBJISATh HEAOCTAIOILIME JIaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCIOJIb30BaTh CIIPABOYHEIC JTaHHBIE,
IPOBOJUTH PACUYETHI M OLEHHUBATH PEATUCTHUYHOCTH IOJYYEHHOIO
3HA4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHUE OMpPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3aa4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUSA O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OneiT mOMCKa, NpeoOpa3oBaHUs U MpeACTaBlIeHUs HHPOPMAIUU
(U3HYECKOTO COJEp)KaHUs C HCIOJB30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUM HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOT0 CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IHq)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JABMKCHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIIECHUs, TPOCKIIMH CKOPOCTH M IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JBM>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBWKEHHE TeJda BHU3 WM BBEPX OTHOCHUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopenus. @opmyra 1Sl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
®dopmyia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z

1.12

TpeHI/Ie IMOKOs U TPCHUC CKOJIbXKCHUA. GDopMyna IJI BBIYUCIICHUA MOJAYJISI CHUJIBL

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 1715 BBIYMCIEHUS CUJIbI TSKECTH BOIM3H noBepXHOCTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEJI:
D=nyU; i, =const
PeakTuBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. CDOpMy.TIa JUUIS. BRIYMCIICHUS MOTEHIIAIBLHOM



OHCPIruM T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
IIpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYUU CUIIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. MomenT cunsi: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mapocraTnyeckoe naBlIeHHE BHYTPH KUIKOCTH.
@opmyna 175 BEIYUCIIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna Au8  ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIABAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MIEPUOJI KOJICOaHU]:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KO3(pPUIMEeHTa TPeHHsI CKOJbKEHUS; paObOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa IO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KojeOaHuUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KUHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIIbIO MOJBUAKHOIO
6oKa.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIECH CHJIBI
OT Macchl Teja; CUIIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOa
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI;
UCCIIEIOBAaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHNBBI W OTIWUBBI, JABMXCHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHIKEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS HA JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIMECS] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, I'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY H TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOCHUS

2.1 BelecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHbie Tena

59 JBmwkenue duactur BemiecTBa. CBA3b CKOPOCTM JIBMJKEHUS 4acTUL[ C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEpPrun

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIMUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KommdectBo — TemynoTsl.  YjaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX IIpoleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHuss W KoHAeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KpUCTAJJIM3AalIUN. YHGHBHaﬂ TCIJIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[Mpunuuns! padots! TemoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHMS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpOoHECCa NCIIaApCHUA

2.16

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalmWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onexrpuueckoe mnone. Hanpsxk€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexrtpudeckux 3apsaoB. JIeHCTBHE JIIEKTPUYECKOrO IO HaA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.
I=q/t,U=A/\

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akon Oma ju1s yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEAMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHHM
MarHUTHOM MHIYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSHHOTO MarHuta. B3aumMoaeilcTBUEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOrO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTro CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  JIEKTPUYECKOM  SHEPruu,  BJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, 3JIEKTPOJBUTrAaTENb IIOCTOSTHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus ceeta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
W3mepeHue onTHUECKOM cuibl coOHparomiell JMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
326 KOTJ1a MpeJIMET PacIioyio’KeH B TBOMHOM (hoKyce), moKka3aTess MpeIoMIICHHS CTeKIIa.
' UccnenoBanue cBoOiCTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTHM YIJIa NPEJIOMJIEHHMsS] CBETOBOTO Jy4ya OT yIja MaJeHUs Ha TpaHHUIe
«BO3J1yX — CTEKJIO»
307 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHel, nBera Teu,
' onTHYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKUE
' CBETOBO/BI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-uznyuenus. Peakuuun anbga-u Oera-

pacmaja




4.2 Omneiter Pe3epdopna o paccesauio anbda-dactuil. [Lnanerapuas Moaenb atoma

4.3 CocrtaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANUBUIYAIbHbBIN JO3UMETpP, KaMepa

BI/IJ'IBCOHa, AACpHad SHEPreTuKa



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

» duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHMK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienue»

» dusuka: 8-i kace: 6a30BBIM YpOBEHb: yueOHUK, 8 kinacc/ [lepoimkun H.
M., UBanoB A. U., AkiinonepHoe o6mectBo «3narenbctBo «IIpocBemieHue
» ®usuka, 9 xknace/ [epoimkun .M., I'yraux E.M., UBanos A.U., [lerpoa
M.A., AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue

®dwuzuka. 7-9 knaccol. CoopHuk 3a1au k yueoOnnkam A.B. Ilepormkuna. ®I'OC/

ITepsimkun A.B., U3narenscTtBo «IK3amen», 2026

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

®uzuka. 7 kinacc. Meroaunueckoe nocobue k yueonuky .M. Ilepbimikuna,
A.W. BanoBa, AkimonepHoe o0imiectBo M3narensctBo [IpocBenienne
®dwusuka. § kimacc. Metoaudeckoe nocooue k yueouuky U.M. Ilepsltkuna,
A.W. BanoBa, AkimonepHoe o6miectBo M3narensctBo [Ipocsenienue
®duzuka. 9 knacc. Meroauueckoe nocooue k yueonuky M.M. Ilepbitikuna,
A.N. UBanosa, AkiinonepHoe odiectBo M3narensctBo [IpocBenienue
®usuka. 7 knacc. ba3oBblil ypoBeHb. JlugakTuyeckue MaTeprabl K yaeOHUKY
N.M. Ilepeimkuna, A.W. iBaHoBa, , AKIMOHEpHOE 00111ecTBO 3/1aTenbcTBO
[Ipocsenienne

®usuka. 8 kiacc. ba3zoBbiil ypoBeHb. JuaakTiuueckue MaTepuasbl K yueOHUKY



N.M. Ilepoimkuna, A.W. IBanoBa, , Akninoneproe odbmectBo M3narenscTBo
IIpocsemenue

dusuka. 9 xknacc. ba3zoBrii ypoBeHb. JlugakTHueckue MaTepralibl K Y4eOHUKY
N.M. Ilepeimikuna, A.W. iBanoBa, AxkiuoHepHoe o611ecTBo M31aTenbcTBO

[Ipoceemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Skysmart kiacc - https://edu.skysmart.ru/

Karanor nudpoBoro obpazoBarenbHOro kourenra - https://educont.ru/
bubnuoteka mudposoro oopazosarenbHoro koHTeHTa (L{OK) -
https://lesson.edu.ru/

O6pa3zoBarenbHbI UHTpepHET-pecypc AKmnacc — https://www.yaklass.ru/
O6pa3zoBarenbHbI HHTEpHET-pecypc YUU.PY - https://uchi.ru/
becrnatnas nmnatdopma mis yuéosr Chepym - https://sferum.ru/
OO6pazoBaTenbHbIN OHIIANH MTPoeKT MHboypoxk- https://infourok.ru/
Buneo xomnekmus JlaboparopHsie paboThI 0 HU3MKE -
https://www.youtube.com/@user-1j6rq1yq5i/videos

Metoauueckas nojaaeprkka negaroroB ¥Yuutens.Kity6 - https://uchitel.club/
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