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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHusl yueOHOTo npeameTa « Du3ukay.

CopepxaHue mnporpaMMbl IO (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yIbTaTaM OOYyUYCHHSI, a TAKKE
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yueOHOro MaTepurana
Mo rojaM o0ydeHus (1o Kjaccam), mpejiaraeT IpuMEpPHYIO MOCIe0BaATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YYUTEIIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4yaeMbIX XHUMHEH, OHUOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHOHAYyYHYIO KAapTUHY MHpA,
NpeloCcTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TiaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATh HAYYHBIC J0KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenbHBIX opranuzanusx Poccuiickorr ®expepanuu, peamu3yrOMUX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NpUOOpETEHNE HHTEpeca M CTPEeMJICHHA OOydYalolUXCd K HaydYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJIE MTO3HAaHMs U (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (HU3UKH TSI PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JadbHEHUIIIeMy OOyUYEHHIO B 3TOM HaMpPaBJICHUHU.

JlocTmkeHne 3THX Iejiel mporpaMMbl 1o ()U3WKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHUI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJIICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAIbHBIC HCCIIEJAOBAaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu MPoPeCCUOHATIEHON JeATeILHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIIO YacoB, pEeKOMEHI0OBAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBHIYaTbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COAEPKAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWUMHBL. M3MmepeHue Qu3anueckux BelWyuH. Duznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOIY.
EcrecTBeHHOHAy4HBI METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. HM3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlle BhICOTA
mycKa.

IlepBoHaya/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJCKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder myTu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMonencTBue Tel Kak MNpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TshkecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHUs Tejla.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLHH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJBXKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT oObema, Temmneparypsl. llepenaua naBieHUs
TBEPJIBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH I[lackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NMOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTh
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

A A T o
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8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
JKUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH >KUIKOCTH.

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

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro nedcTBus (mganee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

TenJioBble AIBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl H3MEHEHHsS BHYTPEHHEH DJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue TpU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayu U padboThl BHEUTHUX CHUJL.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yAeabHON TEIIOTHI MIJIABJICHHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnoss. [lpunHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsAaa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DnexkTpuyecKre enu U MOTPEeOUTENH IEKTPUUECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIIEKTPOMArHUTOB B TEXHUKE. JlefICTBME MarHUTHOT'O MOJISl HA MTPOBOJIHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 3IeKTpUIeCKOro HalpsHKEHUST BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHE MarHUTHBIX MOJIEH NOCTOSHHBIX MATHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKaA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBl  B3aHMMOJEHCTBHUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CM TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre Npru3HaKoB PaBHOYCKOPEHHOT'O JIBHYKCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHUS Teja OT MacChl Tejla W JCHCTBYIOIICH Ha HETo
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa MIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuvie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JABMXKEHUHU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKESHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnpocTpanenne npoAoiabHbIX U MONEPEUYHbIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl M IEPHOJA KOJeOaHUW MPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHeriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. VIcrmonb30BaHME MOJHOIO BHYTPEHHETO OTPaXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B coOuparoiiei JInH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIBK COOUPAIOLIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

KBaHTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAzapa. Msoromsl. PaamoaxtrnBHBIE
npespateHus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOAKTHBHBIX HW3JIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIU MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s O00yYaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIMATHHO NEATETHPHOCTHBIA XapakTep JaHHOTO pasfena peaanu3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
busznyecKre SIBICHHS B OKPY KAIOIIECH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIC METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
(bu3HUecKoil HayKH;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMUpOBaHHOCTh HaBbIKa pediIeKCcHuu, NpPU3HAHHME CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM CONHUAJIBLHON W NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl 0 PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocsi OyayT copMUpPOBaHBI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
bu3HYECKUX BEIUYNH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAaHUS WJIM SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TaKXKE BBIIBUTaTh MPEOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTOCTABIISATh CBOM CYXIEHUS C CYXACHUSMU JIPYTUX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W WCIOJB30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001aTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYabHOE, NMPUHSATHE DEIIEHUS B TpyMINe, NPUHATUE PEIIeHUN
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YMCIIE B XOJ BBIIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUHU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIbTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (auddysus, TEMIOBOE JBUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, [MpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUNH B
OKpYXalolleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CUJIA TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICH  HWCIOJIb3YEMBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH IpaprKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU HSTOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHS 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOOUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SIBJICHUW WIU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CUJBI M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTHU IYyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, COOUpaThb YCTAaHOBKY H
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYbl, OapomeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP), UCTOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOro COACpXkaHHs, CIPAaBOUYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOrO COAEPKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI paclpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHITHUA: Macca U pa3MEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALTUYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJCHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS IECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUE  BeElleCTBa, paboTa W  MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYIAPHO-KMHETUYECKOU TEOPUH
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJis yJacTKa LEMNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3YS 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHusl, MPOBOAUTh pacyéTbl U CpPaBHUBATh
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJECHUS UCCIIEN0BaHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU U3IYYEHUH OT LBETa M3Mydaromied (MOoriomarolen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbBIE  WU3MEPEHHS  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HANOpsDKEHUs] Ha  IPOBOJIHHKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIbI IO PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBHUraTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK wHpoOpManuu (U3UUECKOTO COJCpKAaHHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3HMYECKOrO0  COACpKAaHUS, COPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IATh BHICTYINICHUE MPE3ECHTALINEM;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIIbI, BEICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJEHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIONIEeHU, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath SIBJICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEUHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelbHOE IBMKECHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHUE U TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOTO CIIEKTpa
U3ITy4YeHHs ) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SBJICHHUS B TMPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yabTPaUOJIECTOBOIO U PEHTICHOBCKOTO M3JIYyUYECHHH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJHOaKTHBHOE H3IyUYCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyUYeHUNH Ha
OpraHu3M 4YeJIOBeKa), MPHU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJCISTH CYHIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OTKCHIBaTh M3yUEHHBIC CBOMCTBA TN M (PU3UYECKHUE SIBICHUS, UCTIONB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTbh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJAa YOPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOMHOTO TAACHHs, BEC Tela, HUMIYJIbC Tela, HWMITYJIbC CHJIIBI,
MEXaHW4YecKas paboTa W MOIIHOCTh, TOTEHIMANbHAS DHEPIHsl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPY>KWHBI, KUHETHYECKas DHEPTHs, TOJHAas MEXaHWYecKas DJHEprus,
MEPUOJ U YacTOTa KoneOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelh MPEIOMIICHUSI CPEMbl), PU OMHCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTHb (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS PHEPrHH, 3aKOH BCEMHUPHOIO TSTOTEHUS,
OPUHITUI CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TPU MOMOIIA
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHWHA WIH
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacCIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUs, ONUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENLHOTO IPUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHMH MAaTeMaTHYecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATh MOIYUEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEHHBI HCTOUYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHMJIOMETP, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUUHbIE€ PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK WHPOpManuu (PU3HUECKOTO CONEpKaHHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONpPEAEIICHNs TOCTOBEPHOCTH MOJYyYEHHONW MH(OpPMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBITOJIHEHUH YYE€OHBIX 33JaHUil HAYy4YHO-TIONYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEW ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIE (LM POBbHIE)
Konrpoabnsie IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI

Pa3nes 1. ®u3uka u €€ poJib B NO3HAHUHM OKPY:KAKOIIEro MHPa
1.1 ®dusuka - HayKa 0 MPUpoJe 2 https://m.edso00.ru/Z1V7L302N
1.2 Du3nyecKue BEITUYHUHbI 2 https://m.edsoo.ru/K5VOT6K4K
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 https://m.edsoo.ru/U0OY1E8ST7R

Hroro mo pazneny 6

Pa3znen 2. [lepBoHayajibHbIe CBeJE€HUS 0 CTPOCHUH BellleCcTBA
2.1 CrtpoeHue BemiecTBa 1 https://m.edsoo.ru/W1D9YOC7F

BIDKCHUE U B3aMMOJICHCTBHE YaCTH
2.2 A A i 2 1 https://m.edso0.ru/A919P8S6R
BeEIIlECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.edso0.ru/Q6E9JOE6G

Hroro no pazgeny )

Paznen 3. /IBui:keHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4ecKoe JBHKEHUE 3 https://m.eds00.ru/S8Y6F5F71
3.2 Huepuus, macca, II0THOCTh https://m.edso0.ru/C318B7U3M
3.3 Cwta. Buns! cun 14 1 https://m.edso00.ru/Q0M2I0R3Q

Hroro no pazneny 21

Pasznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

1 N

4.1 Hasrenne. llepenata AaBieHHs TBEPABIMH 3 https://m.edsoo.ru/X9P8J2M7R

TCJIaMH, )XUAKOCTAMMA U ra3aMu



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBiieHME KUIKOCTH 5 https://m.edsoo.ru/Z9F3W0OR9Z
4.3 AtmocdepHoe naBieHNE 6 https://m.eds00.ru/Q8S1E3W1Q
4.4 ’HeHCTBIfI_e FRHAROCTH H Tasa Ha 7 3 https://m.edso0.ru/XIN1Q1T1K
MOTPY>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Paznen S. PaboTa 1 MOIIHOCTB. JHEPrust
5.1 PaGora u MmomHOCTH 3 https://m.edso0.ru/Q5A4L8M8W
5.2 [IpocThie MeXaHU3MBI 5 https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHudecKkas YHePTHs 4 https://m.edsoo.ru/KOP8FIM8I
Htoro no pazneny 12
PeszepBHoe Bpemst 3 https://m.edsoo.ru/V1S2D2X6R
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KUIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoTsbI
Paznen 1. TenjioBble siBJIeHUs
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/F5E6H2VIR
1.2 TemuioBbIe MpoLECCH 21 1 5) https://m.edsoo.ru/F712M902V
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
2.1 BHGKTPH%CKH? 3apbl. 3apsDKEHIbIE Teila 7 1 https://m.edsoo.ru/B7Y8RIASA
U UX B3aUMOJIelicTBUE
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 7 https://m.eds00.ru/0O5S3Y2N0J
2.3 MarHuTHbIE SIBICHUS 6 1.5 https://m.edso0.ru/\V2V6P6T3S
2.4 ONEeKTpOMarHuTHAsE MHIYKIIUS https://m.edsoo.ru/\VV7C3B4P8F
Hroro no paszneny 37
PesepBHOe Bpemst 3 https://m.eds00.ru/C8J6U6B7I
OBLIEE KOJIMYECTBO YACOB I10
- 68 4 145

[NPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KUIIACC

KosmnuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeEM duekTpoHHbIE (LM (pPOBbLIE)
Ne i/m Konrposbnbsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasnen 1. Mexanuveckue siBJIeHUS
M 0
11 CRAHIICCIOL ABIDKCHHE 1 CHOCODRL €10 10 1 https://m.edsoo.ru/T8L5V2H4Q
OMHCAHUS
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.eds00.ru/TOI6K2G3M
Hroro mo pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KojiebaHus 3 https://m.edsoo.ru/R914Y0OM6Z
2.2 MexaHuueckne BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro no pazgeny 15
Pa3nes 3. DiieKTPOMArHMTHOE NOJIE U 3JIEKTPOMATHUTHBIC BOJIHBI
C)
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/E309B1Z2L
AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.eds00.ru/Z8D1B7T0OV
4.3 PaznioxxeHne 6eoro cBeTa B CIIEKTP 2 https://m.eds00.ru/Z9X0C2NOL
Hroro no pazneny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pasznen 5. KBanroBble ABJIeHUA

5.1 I/ICHYCKEIHI/IC U IOTJIOIICHUE CBE€TAa aTOMOM

5.2 CrtpoeHue aTOMHOTO siipa

https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3EOT6R2Q

5.3 SnepHble peakuuu

Uroro no pazgeny

17

https://m.edso0.ru/Q4D3Z0R7M

Pa3znea 6. [loBTOpuTEIHHO0-00001IAOIMH MOYJIb

6.1 [ToBTOpEHKE M 0000IIEHNE CONEePKAHUS
' Kypca ¢husuku 3a 7-9 knace

https://m.edso00.ru/O7S0Z6M3l

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®dusuka — HayKa O IpPUPOJE.
SIBnennsa npuponsl. Gusnyeckue
SBJICHUS

https://m.edso00.ru/DOC8D7TO0T

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MOMOIIN
KUJKOCTHOTO TEPMOMETpaA U
JaTYNKA TEMIEPATyphl"

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

Kax ¢usuka u qpyrue
€CTECTBEHHbIE HAYKH U3Y4arOT
npupoay. EcrecTBeHHOHayYHBIN
MeTOo[ o3HaHus. OnucaHue
bu3nuecKux SBICHUNA C
MIOMOILBIO MOJEIIEH
VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JATBHOCTD MOJETA
IapyKa, MymeHHOT o
TOPU30HTANIBHO, TEM OOJIbIIE,

https://m.edso00.ru/S4G5Z7W4R

https://m.eds00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

yeM 0oJIblIe BhICcOTa Imycka'

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/W9U7W3M3Y

https://m.edsoo.ru/F6Y6C1WQU

Ypok-uccnenoanue «OMbITHI 110
HaOIIOEHUIO TEIIOBOIO
pacIIupEeHHsI Ta30BY

https://m.edsoo.ru/E5M4S0P3I

10

11

12

13

ArperaTHble COCTOSIHMSI BELLIECTBA

B3anMoCBs3b MKy CBOHCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHHSIX U X
ATOMHOMOJICKYJISIPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIxX COCTOSIHUU BOJBI

MexaHnyeckoe IBUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
TBUKCHHE

Cxopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/J7M9P7C5R

https://m.edsoo.ru/W5H7U3F90Q

https://m.edsoo.ru/R7J0L1Y2Z

https://m.edsoo.ru/R4J1R8COD

14

15

16

Pacuer nyTu u BpemeHu
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzaumoneiicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBYOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

Macchl B 00beMa Tella IO ero
IIJIOTHOCTH

https://m.edso0.ru/N0Z2K8U7M

https://m.edsoo.ru/A3L5S3L4X

https://m.edso0.ru/V6Z9Y5B6W



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W

17

JlaboparopHas paboTa
«Onpenenenue MIOTHOCTH
TBEPJIOTO TEIA»

https://m.edso0.ru/S7G8L8POD

18

19

20

21

Pemenue 3axay o reme
"ITnotHOCTH BemecTna"

Cwita KaK XapakTepHUCTHKA
B3aumoencTaus Ten. Cuina
ynpyrocti. 3akoH ['yka

JlaGopaTopHnas pabota
«M3y4yeHune 3aBUCHMOCTH
pacTsokeHus (aedopMarivim)
NPY>KUHBI OT TPUIIOKECHHON
CHJIBI»

SIBnenune Tarorenusa. Cuna
TAXKCCTH

https://m.edsoo.ru/M3I10LOM4V

https://m.eds00.ru/J7T1IMOS8L

https://m.edso0.ru/U8G2K4X2X

https://m.edsoo.ru/V9K3R1J4C

22

CBs13b MEX]Ty CHJION TSDKECTH U
Maccoll Tena. Bec tema. Pemenue
3axa4y o teme "Cuia tsoxkecta"”

https://m.edsoo.ru/L416S5C6B

23

24

Cuna TsKeCTH Ha JIpyrux
maHerax. Pusnueckue
XapaKTePUCTHKH IJIAHET

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

https://m.edso0.ru/J3P1JOR6G

https://m.edsoo.ru/H6B5Z7S7H

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/TIA7G9TOW

26

27

CrnoxxeHune AByX CHII,
HaITpaBJIEHHBIX 10 OJTHON
npsMoid. PaBHOIEHCTBYIOIIAS CHIT

Pemenue 3amau no reme
"PaBHonelicTBytOMIAas cui”

https://m.edsoo.ru/M7B5G5Q1S

https://m.eds00.ru/S9S0A2G8G



https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G

28

TpeHue CKOJIbKEHNS U TPEHUE
1okosi. TpeHue B mpupone u
TEXHHUKE

https://m.edso0.ru/Y5Z2X9T0D

29

JlaboparopHas paboTa
«I/I3yquI/Ie 3aBUCUMOCTHU CHUJIbI
TPCHUS CKOJILXKXCHUA OT CHUJIbI
JIABJICHUS M XapaKkTepa
CONPUKACAIOLIHXCSI
MOBEPXHOCTEI»

https://m.edso0.ru/S405T2N2I

30

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOLIEN CUJIIBI

https://m.edso0.ru/S8X3Z8E8N

31

32

33

34

35

Pemienne 3amaq mo Temam: «Bec
tena», «['padpuueckoe
n300paxkeHue cuin», « CHIIbI,
«PaBHOAEHCTBYIOIIAST CHIDY

KonTponbhas paboTa no remam:
«MexaHn4ecKoe JBIKEHUEY,
«Macca, TNIOTHOCTEY, «Bec
tenay, «I'paduueckoe
n3zobpaxenue cum», «CHiibn

Hasnenune. CriocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JIABJICHHSI

JlaBneHue rasza. 3aBUCUMOCTD
JIaBJIEHU ra3a oT 00béMa,
TEMIIEPATYPbI

Ilepenava naBneHus TBEPABIMU
TEJIaMH, KUIKOCTSIMHU U Ta3aMHU.
3akoH [lackans

https://m.edso00.ru/K9T0Z801J

https://m.edsoo.ru/U4Y0Y4M9Z

https://m.edsoo.ru/P5F1P3P1A

https://m.edso0.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V



https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V

36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JIEHCTBUEM CHUJIbI
TSKECTU

https://m.edsoo.ru/P9T7U910W

37

Pemenue 3axay o reme
«JlaBneHue B )KUIKOCTH M Tase.
3akoH [lackamsa»

https://m.edsoo.ru/P3Z4T7X2H

38
39

Coo0mmaromuecs: Cocyapl

['unpaBnuyeckuit mpecc

https://m.edsoo.ru/D1L8K5Z1E

https://m.edsoo.ru/Q8I3F1N2H

40

41

42

Manomertpsl. [lopuiaeBoi
JKHJIKOCTHEIM HAcOC

AtMmocdepa 3eminu. [Ipuannsl
CYILIECTBOBaHUS BO3AYIIHON
0007109kH 3eMiTi. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ[ YPOBHEM MODsI

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/Y2F9W6NG6E

https://m.edsoo.ru/T5X4E4R9R

https://m.edsoo.ru/\VV6J0G1D0OV

43

Hsmepenune armocdepHoro
nasienust. OneiT Toppuuenin

https://m.edsoo.ru/G3J5F2U1A

44

45

46

3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPsI
bapomerp-anepoun.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAaX

Pemenue 3anau no teme
"ATtmocdepHoe naBneHue"

https://m.edsoo.ru/A3S9J5MOP

https://m.edsoo.ru/\W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

47

JlelicTBUE KUJIKOCTH U Ta3a HA

https://m.edsoo.ru/E2P8Y714Z



https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z

MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

48

JlaboparopHas pabota
«OnpeneneHue BbITAIKUBAIOLIEH
CHUJIbI, ICCTBYIOLIEN HA TEJIO,
HOTPY>KEHHOE B JKUIAKOCTh

https://m.edsoo.ru/X6V4Q6P8Z

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBannue 3aBUCUMOCTHU
Beca Tea B Boje OT 00béMa
MOTPY>KEHHOU B JKUAKOCTh YaCTH
Tea»

https://m.edso0.ru/S210KON5P

50

51

52

53

IInaBanue Ten

JlaGopaTopHnas pabota
"KonctpyupoBanue apeomeTpa
WJIM KOHCTPYUPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30n01bEMHOCTH "

Pemienne 3amad mo Temam:
«I1naBanue cynos.
Bosznyxomnasanuey, «/laBienue
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB»

Mexanunueckasi pabota

https://m.edso0.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y2V

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

54

55

MomaocTts. EAUHUIIEI MOIITHOCTH
VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI Npu
noabEMe 1o JecTHUIe"

https://m.edsoo.ru/H8Y9KOX2T

https://m.edsoo.ru/T7G0J7W5I

56

IIpocteie MexaHu3MBbI. Ppruar.

https://m.edsoo.ru/B3U9T8M3K



https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K

PaBHOBeCuE cuit Ha ppruare

S7

KonTponbhas pabota no teme
«JlaBneHue TBEpABIX TEI,
KUJKOCTEH U Ta30By /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/ROTOHON1C

58

PesepBHbIii ypok. PaGora ¢
TeKCTaMHU 1o TeMe «JlaBieHue
TBEPABIX TEJN, KUAKOCTEN U
ra3oBy» / Bcepoccuiickast
IpoBepoyHas pabora

https://m.edsoo.ru/W1T0B1B8U

59

60

61

62

Poruaru B TexHuke, ObITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHi
paBHOBECHSI pbIyara

Pemienne 3amad mo teme
«YcnoBus paBHOBECHS pbIyara»

Koadduunent noneznoro
JENCTBUS MEXaHU3MA.
JlaGoparopHas paboTa
«M3mepenne KII/] HaknoHHOM
IUIOCKOCTH

Pemenue 3agau no teme "Pabora,
MorHocTb, KITI"

0.5

0.5

https://m.edsoo.ru/R5K100H9K

https://m.edsoo.ru/L5G5Q2K80

https://m.edsoo.ru/J4AK7Z26J21

https://m.edsoo0.ru/Z8Y8D0OL2Y

63

Mexannyeckas SHEpIHusl.
KuneTtndeckas u noTeHIMaIbHAS
SHEPIus

https://m.edso0.ru/P4V40409T

64

3aKOH COXpaHEHHUS

https://m.edso0.ru/LON7T0D9C



https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C

MEXaHUYECKOHN YHEPrun

65

YPOK-3KCIIEPUMEHT MO TeEME
"DKcneprMEeHTalIbHOE
onpeJieJIeHue U3MEHEHUS
KHHETUYECKOHN M TTOTSHIIMAILHOM
SHEPTUHU MPHU CKATHIBAHUU TEJa
10 HAKJIOHHOM IJIOCKOCTH"

https://m.edsoo.ru/Y6G409K7U

66

67

68

KonTtponpsHast pabora o Teme
«PaboTa 1 MOITHOCTh. DHEPTHUS»

Peseprnrlit ypok. Pabora ¢
TEKCTAMH II0 TEME
"MexaHndeckoe aBrKeHue"

PesepBusiit ypok. PaboTta ¢
TeKcTamu 1o Teme "Pabora.
Mo1uHOCTB. DHEprus"

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z

https://m.edso0.ru/A5Z22G6Y9IM

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68

12



https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

8 KUIACC

KoaunuyecTBO 4acoB

Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON

1 Y 1 https://m.edsoo.ru/11L6W5X0Z
TEOPHUH U UX OTBITHHIE
TIOATBEPKICHUS
Macca u pazmep aTOMOB U

2 pasvep 1 https://m.eds00.ru/P7TFELARGL
MOJIEKYJI
Mopaenu TBEPAOTO, KUAKOTO U

3 ra3o00pa3HOro COCTOSTHUM 1 https://m.eds00.ru/N9T7D1S1F
BEILIECTBA
OObscHEHnEe CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHM BELIECTBA HA OCHOBE 1 https://m.eds00.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHu
Kpucranmmmueckue u amopgHbie

5 P pd 1 https://m.edsoo.ru/H6W2Q8V5D
Tena
CmaunBaHue U Ka OCTb.

6 MATHBATIE 1 KAMLLEPHOCTE 1 https://m.edso0.ru/M209B3R1L
[ToBepXxHOCTHOE HaATsKEHUE

7 TennoBoe paciiupeHue u cxaTue 1 https://m.eds00.ru/J7T1T5C3B
Temneparypa. CBs3b

8 TEMITEPATYPHI CO CKOPOCTHIO 1 https://m.edsoo.ru/C9P4B3B3E
TETJIOBOTO ABUKEHUS YaCTHI]

9 Baytpennss sueprusi. CriocoObt 1 https://m.eds00.ru/F1S701S9X



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X

M3MEHEHUs BHYTPEHHEN SHEPrUuu

10

11

12

Bune! Teronepenayu
VYpoxk-koHpepeHuus
"IIpakTHUecKOe UCIOIb30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUasoB B LIEJIX
sHeprocoepekeHus "

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

https://m.edso0.ru/R8O0E4G2J

https://m.edsoo.ru/ROD8O9V0Q

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEIJIOBOTO OanaHca.
TemooOMeH U TeIOBOE
paBHOBECHE

https://m.edsoo.ru/E7TR9C6G1Q

14

15

16

17

JlaGoparopHnas pabota
"UccnenoBanue siBIeHUs
TEII000MEHa IPU CMEUTUBAaHUU
XOJIOJHOU U Topsiueit BoAbI"

Pacuer xonudecTBa TEIIOTHI,
HE0OXO0IUMOTO JIJIsl HATPEeBaHUS
TeJIa U BBIICIIIEMOTO UM MIPHU
OXJIAXKJICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTsa”

3HepFI/I$I TOILJIMBA. Y AelIbHAs
TCIJIOTA CTOpaHUA

https://m.edso0.ru/Q8RICE6H2R

https://m.edsoo.ru/X8H6J1WOY

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas
TEeII0Ta TUIaBJIEHUS

https://m.edsoo.ru/D3W3A402I



https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I

19

Jlaboparopuas pabota
"OnpenaeneHue yaeiabHON
TEIUIOTHI IUIaBJIEHU JIpaa"

https://m.edsoo.ru/G8POHOX5B

20

21

22

23

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3zoBaHus U
KOH/JIEHCAIMH. 3aBUCUMOCTD
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBJICHUS
BrnaxnocTs Bo3ayxa.
JlaGoparopHnas pabora
"OnpeneneHne OTHOCUTEIHHOM
BJIQXKHOCTH Bo3yxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

https://m.edsoo.ru/V4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edsoo.ru/D0J8G4K8H

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO
CTOPaHHUs

https://m.edsoo.ru/J7B1B5E5E

25

KIIJI TenmoBoro aBUraTes.
TemnoBble IBUTaTEIN U 3alllATa
OKpYKarolle cpebl

https://m.edso0.ru/S8A4K7F3F

26

27

3aKOH COXpaHEeHUS U
IIpeBpalleHus DHEPTUU B
TEIJIOBBIX ITPOoLeEccax

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "TemnnoBsie

https://m.edsoo.ru/ION7C7D7I

https://m.edsoo.ru/F2Z3K2F2D



https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D

siBiieHus. MI3MeHeHue arperatubix
COCTOSIHUH BerecTna"

28

KonrponsHas pabora o Teme
"TemnoBsle ABIcHUS. M3MeHeHNE
arperaTHbIX COCTOSTHUM
BemiecTBa"

https://m.edsoo.ru/EO0I6W3U2P

29

30

DnekTpusanus tei. /[Ba pona
AIEKTPUUCCKUX 3aPSI0B

ypOK-I/ICCJ'IeI[OBaHI/Ie

"DnexkTpu3auus Tea UHAYKIUEH 1
MPpY CONTPUKOCHOBEHUM"

https://m.edsoo0.ru/U7V1TOV7Z

https://m.edsoo.ru/L9VOYS8N9C

31

B3anmopeiictBre 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DNeKTprUYecKoe moJie.
HanpsiskeHHOCTB AJIEKTPUYECKOro
nosist. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MOJEH

https://m.edso00.ru/Z5Q3S3U0K

33

34

35

Hocurenu snexTpudeckux
3apsA70B. DIEeMEHTApHBIN 3aps.
Crtpoenue atoma

ITpOBOTHUKY U JUBIEKTPUKH.
3aKOH COXpaHEHMS
JIEKTPUUYECKOTO 3apsiia
Pemienue 3a1au Ha IpUMEHEHUE
CBOMCTB 3JICKTPUUECKUX 3apsI0B

https://m.edsoo.ru/X6W509K0K

https://m.edsoo.ru/J1F4AR7N4F

https://m.edso0.ru/1408N8X00

36

DIIEKTPUYECKHM TOK, YCIOBHS €70
cyuiectBoBaHus. ICTOUHMKH
ANEKTPUYECKOTO TOKa

https://m.eds00.ru/O7T7Y419J]



https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J

37

JIenCTBUA dIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

39

VYpoxk-uccienoanue "JleiictBre
AJEKTPUUYECKOTO MOJISI HA
MIPOBOJIHUKY U JIUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIaX,
JKUIKOCTSIX U ra3ax

https://m.edso0.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

40

DneKkTpruyecKas 1enb 1 e€
COCTaBHbIE YACTH

https://m.edsoo.ru/P5G1A0WS5N

41

42

43

44

45

Cuna toxka. JlabopaTopHas pabora

"N3mepenue u peryiupoBaHue
CHJIBI TOKA"

DIEeKTPUUYECKOE HAIIPSKEHUE.
Boasr™erp. JTaboparopHas
pabota "U3mepenue u
peryiaupoBaHue HanpsHKeHs "

ConpoTHuBieHHE TPOBOAHMKA.
VY nenbHo€e CONpOTUBIICHUE
BEIECTBA

JlaboparopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
COIIPOTHBIIEHUS IIPOBOJIHUKA OT
€ro JUIMHBI, TUIOIAAH
MIOTIEPEYHOI0 CEYEHHUS U
Marepuaia"

3aBUCUMOCTb CHJIBI TOKA OT

HanpsbkeHus. 3akoH OMma 1
ydacTka [enu

0.5

0.5

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z6P6UQH

https://m.edso0.ru/E3Z8570Q27

https://m.edso0.ru/P7S2L1M2M

https://m.eds00.ru/D8J5G7Q5S

46

JlabopaTopHas pabota

https://m.edsoo.ru/R7A5G0I8N



https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N

47

"HMccnemoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UIYIIETO Yyepe3
PE3HUCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HanpsHKCHUS Ha
pesucrope"
IlocnenoBaTenbHOE B
napajuieIbHOE COCTUHECHUS
MTPOBOTHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

Jlaboparopuas padota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKECHUN
P TIOCIIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/M1C7Z27D9S

49

Jlaboparopuas padota "IIpoBepka
IIpaBuJia JJIs1 CUJIbI TOKA IpU
napauieIbHOM COSTMHCHUT
pe3uctopon"

https://m.edsoo.ru/D3J6R8NGE

50

51

52

Pemienue 3a1au Ha IpUMEHEHUE
3akoHa OMa /1J1s1 pa3InyHOro
COCIMHCHU IMTPOBOAHUKOB

PaboTa 1 MOITHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
Hxoynsa-JIenna

JlaGopatopHnas pabora
"OnpeneneHue paboThl U
MOIITHOCTH 3JIEKTPHUECKOro ToKa"

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6VV8C3Q

53

DJIEKTPUYECKUE LEMH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHUe

https://m.edsoo.ru/R7F2V1B5T



https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T

54

ITocTosiHHBIE MATHUTBI, HX
B3aHMOJIECIICTBUE

https://m.edso0.ru/Z0C9C1M8S

55

56

57

58

59

60

61

VYpok-uccnenosanue "M3yuenue
HOJIEW TTOCTOSHHBIX MAarHUuTOB"

MaruutHOEe mojie. MarHuTHoe
oJI€ 3EMIIM U €T0 3HAYEHUE IS
JKA3HU Ha 3emie

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "DIeKTpUUECKUE
3aps/ibl. 3apsHKEHHBIE TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

KonTponbhas pabota mo teme
"DneKTpuUecKue 3apsbl.
3apsiKeHHbIE Tela U UX
B3aumoencTBus. IlocTosIHHBIN
AJIeKTpHuecKuil Tok" /
Bcepocculickas npoepodHas
paborta

PezepaHbiii ypok. Pabora ¢
TekcTamu 1o Teme "[1ocTosHHBIN
ANeKTpuyecKuit Tok" /
Bcepoccuiickas npoBepodHas
paborta

OmneIT OpcTena. MarHuTHoe mojie
MEKTPUYECKOr0 TOKa MaruutHoe
I10JIe KaTyIIKH C TOKOM

[IpuMmeHeHne HIeKTPOMArHuToB B
texHuke. JJaboparopuas pabota

0.5

https://m.edsoo.ru/l11K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2EQ0L40

https://m.eds00.ru/G7X7C706X

https://m.edsoo.ru/F5D8D9T8N

https://m.edso0.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL



https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L

"U3yuenue neicTBUsI MAarHUTHOTO
0JIs1 HA MPOBOJIHUK C TOKOM"

62

63

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonp30Banue
3JIEKTPOJIBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U Ha
tpaHcnopte. JlaboparopHas
pabota "KonctpyupoBanue u
u3ydeHue paboTsl
3JIEKTpOABUTATEINS "

Omnbrtel @apanest. 3akoH

3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

https://m.edsoo.ru/J1V7A7C2I

https://m.edsoo.ru/ESLSMOH4W

64

Onexrporereparop. CriocoObl
MTOJTyYEHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEepIrun

https://m.edsoo.ru/F8H8W9RSI

65

IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "DaeKTpUUECKue
Y MarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/G1L3L2X7L

66

67

68

KonTponbhas padota no teme
"DnexkTpuuecKkrne U MarHUTHbIE
SIBJICHUS "

PesepBHrlit ypok. Pabora ¢
TeKkcTaMH 110 TeMme "TemnoBele
aBJIeHUS"

PesepBHrlit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MarauTHele

https://m.edsoo.ru/Y2X8R3FON

https://m.edsoo.ru/J1J3F9B6T

https://m.edsoo.ru/P912D8KOW



https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

sABJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5




9 KUIIACC

KoanuecTBo 4acoB

Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

M .

1 CRAHIHCCROE ABIACHIC 1 https://m.edso0.ru/FAGECIM7F
MarepuanbHas TOUKa
Cucrema orcyera.

2 OTHOCHUTEBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/NSC9F5F5F
JIBUKCHUS
P .

3 ABHOMEPHOS HPAMOITHHEHHOE 1 https://m.edsoo.ru/Y4X4H7N6C
JIBUKCHHE
HepaBHoMepHOE pAMOIMHENHOE

4 nBwxenue. CpenHss u 1 https://m.edsoo.ru/VO9U7B4D1Z
MTHOBEHHAsi CKOPOCTh
IIpssMonuHeliHOE

5 PaBHOYCKOPEHHOE JIBHIKECHHE. 1 https://m.edso00.ru/JOP612R0OH
VYckopenue
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O ABHKEHUS. 1 https://m.edsoo.ru/M9E114S5N
I'padux ckopocTH
JlaGoparopHas paboTa
HO

7 HPOACICHME yOROpEIIBL Teid 1 1 https://m.edso0.ru/O0P8S4C1J
MIPU pPaBHOYCKOPEHHOM JIBMKEHUH
M0 HAKJIOHHOM MJIOCKOCTH"
CBobonHoe nagenue ten. O

8 BODOATOE HAACHHE TEL. LHRTH 1 htps://m.eds00.ru/J9Y3Z2J1G
lamunes

9 PaBHOMEpHOE JBYOKEHUE TIO 1 https://m.edsoo.ru/R8K1U9L4L



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L

okpyskHoctu. [lepron u yacrora
obOparmenus. JInHeitHas U yrioBas
CKOPOCTH

10 Hetrrpoctpemirrexbioe https://m.edsoo.ru/ASO9KINOU
YCKOpEeHHE
I1 i H .B

11 CPBLIH SAKOH HIOTOHA. BEKTOP https://m.eds00.ru/HEG2I7N4R
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/F8S7N1T5N
PaBHOpelicTBYIOMIAs CHITa
T i H .

13 PTHIH SaICOH HIRIOTORA https://m.eds00.ru/SSW4AB2VOR
Cynepno3unus cui
P

14 CHICHHE Sa7a Ha HPUMCHCHHC https://m.eds00.ru/X4E7S7E6C
3akoHOB HploTOHA

15 Cwuita ynpyroctu. 3akon ['yka https://m.edsoo.ru/WOR3B0B2E
P C

16 CHICHHE ST HO Teme «-Ha https://m.edsoo.ru/NINSUOH10
YOPYTOCTH
JlaGoparopHas paboTa

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/JOR6G3A10
PYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/X7J9P9S8E
P C

19 CHICHHE 3aAaT HO Tene A https://m.eds00.ru/Z7K6Q4V2V
TPECHHSD
JlaGopartopHas paboTa

20 "Onpeznenenue ko3 duumenra https://m.edsoo.ru/USB6R1V0Z
TPEHUs CKOJIbXKEHUs"
Pemenne 3amay mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/B6USWIA8Z

TpeHUs"



https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z

22

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHHUS.
YckopeHre cBOOOHOTO TaICHHUS

https://m.edsoo.ru/D9E4E9I2Z

23

Ypoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAIMOHHOTO
nentpa (CosiHeuHast cUCTEMA).
lNanakTukn"

https://m.edsoo.ru/T414P7P8W

24

25

26

27

28

Pemenne 3amau nmo treme "Criia
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

HepBa;I KOCMHNYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

PaBHOBecue MaTepualibHON TOUKH.
AOGCONIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecue MaTepuanbHONW TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpEIIEHHONW OCBIO BPALLEHUS.
MowmeHT cuisl. LeHTp TsKECTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/Z7P614D6B

https://m.edso00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

https://m.edsoo.ru/HO9W1S5WS8T

https://m.edso00.ru/B8T6J2J6K

29

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "MexaHnuecKoe
nBmKenne. Bizanmoneiicrsue ten"”

https://m.edsoo.ru/I5X6B0B1I

30

KonTtponbHas pabora o Teme

https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B

"MexaHn4eCcKOe IBIKEHUE.
Bs3aumogeiictBue Ten"

Nmnynsc Tena. UMImyasc CUIbL.
3aKOH COXpaHEHMsI UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
VYipyroe u Heynpyroe
B3aUMOJICUCTBUE
Pemenue eme "3

32 HICHIE AU TIO TENE - 5aKot https://m.eds00.ru/MEH4V1Q6L
COXpaHCHI/ISI I/IMHYJII:C&

_ "p

33 YpoI-KOHpeperiuts eaKTHBHOf https://m.edsoo.ru/N2S4U5J8T
JBIDKCHUE B MPUPOJIC U TEXHHUKE
M 3

34 CXAHIHCCKA paboTa https://m.eds00.ru/S3V3B4V1T
MOIIHOCTD
Pa0b

35 abOTa CHIBL TPDRECTH, CHIBL https://m.eds00.ru/N6NIE3J4U
YIPYTOCTH U CHJIBI TPEHUSA
JlaGoparopHas paboTa
«Omnpenenenue pabOThI CUITBI

36 TPEHMSI IPH PABHOMEPHOM https://m.eds00.ruJ1G1B4T2Q
JIBIDKEHUH TEJA IO
TOPU30HTAIIBHON TOBEPXHOCTU»

37 Caasp oHeprun 1 padoTsI. https://m.edsoo0.ru/C2V7B6E2I
[ToTeHuuanbHas SHEPTUS
K . T

38 WHETHTCCKAS SHEPTHA. 1 e0peMa https://m.eds00.ru/J3T8L3D5T
O KHHCTHUYCCKOHN 3HepI‘I/II/I
3

39 AKOH COXPATICHIT SHEPTiH B https://m.edsoo.ru/M8VOW3W3F
MCXAaHHKCEC
JI "

40 aboparopuas pabora «Msyuenue https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPaHEHHs SHEPTUN

41 KosebarensHOE IBMKEHNUE U €T0 https://m.edsoo.ru/S2N5G8W2K



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K

XapPaKTCPUCTHKU

42

43

3aTyxaromye KoueOaHusI.
Brinyxnennbie Konebanus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHBINA
MasiTHUKU

https://m.edsoo.ru/N3SOW1U5SE

https://m.edsoo.ru/I9M614R7Z

44

Ypok-uccnenoBanue
«3aBUCUMOCTb IIEPUOJA
KoJIe0aHuM OT )KECTKOCTHU
MPYKUHBI U MacChl Tpy3ay»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KoIeOaHusIx

https://m.edsoo.ru/L4W6V5Y9U

46

47

48

49

JlaGopaTopHnas pabota
«Omnpenenenre 4aCTOTH U
nepuo/ia KojiebaHui MpyKUHHOTO
MasITHUKa)

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTH NEpUoJia
Kosie0aHui rpy3a, MOABEIIEHHOTO
K HUTH, OT MacChl rpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBA
MEXaHHYECKHUX BOJIH.
[IpononpHbIe U IONIEpEYHbIE
BOJIHBI

VYpok-koHpepeHuus
"MexaHn4YeCKHUE BOJIHBI B TBEPIOM
tene. CeficMuyecKre BOIHEL"

https://m.edso0.ru/D4T9R1F5R

https://m.edso0.ru/S4M7L4W3V

https://m.edso0.ru/B2F6X2X0R

https://m.edsoo.ru/W1WO0M9JOM

50

3ByK. Pacnipoctpanenue u

https://m.edsoo.ru/A7R9U7S70Q



https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q

OTpakCHHE 3BYyKa

o1

52

VYpok-uccienoBanue
"HabmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4acTOTHI"

['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTHYECKUI PE30HAHC

https://m.edso0.ru/N4Z4K9C9Y

https://m.edsoo0.ru/J1IR2M3Q3W

53

Ypok-koHpepenmus "YapTpa3Byk
U uH(Dpa3ByK B pUpPOJIE U
TeXHUKE"

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. Mexanuyeckue
Kosie0aHusl U BOJTHBI"

https://m.edsoo.ru/F8M20Q6T5V

55

KonTtponsHas pabora no Teme
"3aKOHBI COXpAHEHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/V4G6V1F40Q

56

57

SHCKTPOMB.FHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBIe BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4W6C
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VYpok-konpepenius "llxana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
ANIEKTPOMATHUTHBIX BOJIH AJIS
COTOBOI1 cBs31"

https://m.edso0.ru/SOU6R8I1C
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VYpok-uccnenosanue "M3ydyenue
CBOMWCTB OJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/T3R1R0CS8I
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C IOMOIILK0 MOOMIIBHOI'O
tenedona"
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Pemenue 3agau Ha onpeneneHue
YacCTOThI U JJIMHBI
AIEKTPOMATHUTHOU BOJIHBI

DJIeKTpOMarHuTHas pupoa
cBeta. CkopocTh cBeTa. BoHOBBIE
CBOMCTBA CBETa

HcTounuku cBerta.
[Ipamonuneitnoe
pacrnpocTpaHEHHUE CBETA.
3armenust Connua u JIyHbl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3a1ay Ha IpUMEHEeHHE
3aKOHA OTPAKEHUsS CBETA

https://m.edso0.ru/Q2V5N7R5]

https://m.edso0.ru/SITUOF1L6Y

https://m.edsoo.ru/Q8A4S9T4J

https://m.edsoo.ru/Z5A3H2U4R
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[Ipenomnenue cera. 3akoH
TIPEJIOMIICHUS CBETa

https://m.edsoo.ru/M2H2C8U4S
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[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
yTJia IPEJIOMIIEHUST CBETOBOTO
Jyda OT yIJIa MMaJIeHUs Ha TPaHUIe

nn

"BO3yX-CTEKJIO
Ypok-koHpepeHus
"M cronn30BaHuEe IOIHOTO

https://m.eds00.ru/N4S3P8E9QT

https://m.eds00.ru/S3DIN6T1T

https://m.edso0.ru/YOT3K7BON
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BHYTPEHHETO OTPAKECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3b"
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JInasel. OnTHYecKas CHIIa JIMH3BI

[TocTpoenune n3o0paxeHuit B
JMH3aX

https://m.edsoo.ru/17VVON3C6C

https://m.edso0.ru/K6Z010T2C
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JlaboparopHas paboTa
"OnpeneneHue GOKyCHOro
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"

https://m.edsoo.ru/I8J5C1E2F
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Ypoxk-kordepernus "OnTuaeckue
JIMH30BBIE TPUOOPHI"

https://m.edsoo.ru/X3H9I10W7U
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['na3 xak onTuyecKas CUCTeMA.
3penue

Ypok-konpepentus "JlepexTs
3peHus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/R8M70511A

https://m.edsoo.ru/N6D1A6Z3Q

74

Pasnoxenue 6enoro csera B
cnektp. OnbiTel HhtoTOHA.
CrnosxeHue CeKTPaJbHBIX [IBETOB.
Hucniepcus ceera

https://m.edso00.ru/G60601H6Y
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JlabopaTtopHas pabota "OMBITHI 11O
paslioxKeHuto 0eIoro cBeTa B
CIICKTP U BOCIPUATHUIO LIBETA
IPEMETOB NP UX HAOIIOJCHUN
yepe3 1IBETOBbIE (PUIBTPHI"

https://m.edsoo.ru/R7U7B4P1K
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Ypok-npakTukyM "BoiaHOBBIE
CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepeHus u quppaxaus”

https://m.edso00.ru/T2L4Z0X8T
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CHEKTPOB UCITyCKaHUS
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P
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Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTBus
paZMOaKTUBHBIX U3TYYCHUH HA
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/X102Z5W30
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"DJIeKTPOMarHuTHOE TIOJIE.
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[ToBTOpenue, 0600meHue. PaGorta
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIENATh

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNB3YyEMbIX BEJIMYUH, HUX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH INPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONTNE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE yCIOBHE, IMOJCTABISAThH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTD TOTYUYSHHON (PU3UUECKOUN BETMUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI 110 €I'0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX U
U(ppOoBBIX MPUOOPOB, 3aNUCHIBATHh MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JpPYrol C HCIOIBb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaXx (M3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy U TEXHUYECKHUMH YCTPOMCTBaMHU, COXPAHCHHUS 3I0POBbS U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, TpeodpazoBaHus HHPOpMALHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOLIEHHS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IpyMIe B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEJIUYUHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YEHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUC UCCIICAOBAHWs, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENINOJIOKEHNUs, CcoOUpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEPEHUI ¢ yIE€TOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJE TAONUI] U TPa(HKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLMH, W BBIUUCIATH 3HAYCHUE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHUM UM HEOOXOAUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCJMHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE  0003HauYEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACTATh WH(POPMALIMIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC MyOJHYHO MPEJCTABIATh PE3YJIbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiessaTh 00A3aHHOCTU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTh KOHMOIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux LIaroB ¢ IMOMOIIbIO 2 — 3 H3yuYeHHBIX CBOICTBa

bu3nUecKuX SBICHUH, GPU3NICCKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIIME  HIIU
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yyd OMMCAHUEC HCCICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
ompesieNisis CpeAHee 3HAUYCHHUE H3MepseMOil BenHuuHBI ((OKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Cienys MPeAJoKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOpMAIUU (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIUpYys TOMCKOBBIM  3arpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJIEpXKaHUs, CIpPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHMKOB (DU3NYECKOTrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TIO3HAHMU OKPYXAIOIIEI'O MHUPA

11

®usznka — Hayka O Ipupoje. SBieHus npUpPOABL.
Ou3nyecKkue  SBJICHUSA: MEXAHWYECKUE, TEILUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuunH.  Pusmdeckue  npubopsl.  IlorpemHoctsh

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune temriepaTypsl P MOMOIIH KHIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPbI

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CrpoeHue BelmiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUA  4YacTULl C  TeMmmepaTypou. bpoyHoBckoe

nBkeHue, tuddysus

2.3

B3aumozencTBie 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUJAKOCTeH W TBEPHBIX  (KPUCTAUIMUECKHX) T
2.4 B3auMoCBsI3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M HUX AaTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psjioB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpennsisi CKOpOCTb NMPU HEPAaBHOMEPHOM
' JBUKEHUU. Pacd€T myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeilicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00BbEMA BEIIECTBA
35 Cwita Kak XapakTepHUCTHKA B3aMMOICHCTBHS TeEll
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
' IIOMOLIBIO JUHAMOMETPA
37 SBnenue TATOTEHH M cwia TskecTH. Cuia TAKeCTH
' Ha Jpyrux IaHerax. Bec tena. HeBecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMOM.
' PaBHOpelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B JKHMJIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBToMoOmIs u Tak janee). OmpezeneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  TuiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTsbKeHus (aedopMaiuu) Npy>KUHBI OT
NPUIOKEHHONH  Cuibl. ONBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue SBICHUSA B mpupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3IMYHBIMHE CKOPOCTSIMU B JKUBOM M HEXUBOH IPUPOJIE,
JIEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHKE
3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIIMITHUKI

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

HaBJ’ICHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEITUYCHUS JaBICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,
' TEMIEPATypPhl
43 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHUYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJIGHUS JKHJKOCTH OT TJyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.
M'uapaBnuyueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHsl
A5 CYIIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTBI HaJl YpPOBHEM MOPSI
46 N3mepenue armocdepHoro naeneHus. Ilpubopsl ans
' MU3MepeHust aTMOC(hepHOro JaBICHUS
JlelicTBue XUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cHiIa. 3aKoH
Apxumena
4.8 [LnaBanue ten. Bo3ayxoraBanue
4.9 [IpakTudeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyKEHHOM B KHUAKOCTH YacTU Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyx’EéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B KUAKOCTHU, OT 00BEMA
IOrPyKEHHOM B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeoMmerpa WU
KOHCTPYMPOBAHHME  JIOAKM W  OIpenesneHue  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOTo J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOICTBO BOJONPOBOJA, THAPaBIMUYECKUN Tpecc,
MaHoOMeTp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
55 IlonHass MexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHHs MEXaHUYECKOM dHeprun
5 g [IpakTrueckue pabOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3iena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUHM CTpOEHUs BemecTtsa. Macca U pa3Mmepsbl
' MosieKyd.  OmIbITBI, NOATBEP)KIAIOUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTossiHUM BemiecTBa. Kpucramnudeckue M amop(HbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBepIIeHUe paboThl
6.8 Bunpl tennonepenaun: TEMJIONPOBOIHOCTb, KOHBEKLINS,
' W3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa niaBJICHUs
[TapoobOpa3zoBanue w  KoHAeHcamws. McmapeHue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUA.
. 3aBHCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoueccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MTPUTSIKEHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KHUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIKICHUS.

IIpoBepka rumnore3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOHWKA JKUAKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEeMIIepaTyphI.

HalGmonenvne n3aMeHeHusl BHYTPEHHEH YHEPTUuu Tejla B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.

LWIAHAPOM.

dusznueckue SABICHUS B IIpUupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrapCHusl.

OnpeneneHI/Ie KOJINYCCTBA TCIUIOTHI, IIOJIYYCHHOI'O

BOI[Of/i Ipu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpeneneHue yaelIbHON TEILIOTHI IUIABICHUS JIbJA.

IMOBCPXHOCTHOC

HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUSA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupojie, uznydenue ColiHIla, 3aMep3aHue

HHCA, CHCra.

BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, I[PUMEpHI

HCIIOJIb30BAHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCTDP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOUHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JIEeKTpUUECKUX 3apsiioB

B3aumoneincreue 3apsoKEHHBIX — TEIL

3akoH Kynona

7.2 (3aBI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3apsSPKCHHBIX TCJI OT

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

aﬂeKTpH‘{eCKOC ITOJIC. HaHpHH(éHHOCTB QJICKTPHUYCCKOTO

7.3 nosid. IlpyHIMI cyneprno3unuy 3JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAioB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. VCTOYHUKH TOCTOSHHOI'O TOKa




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarnpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DneKTpUuecKue Henu U MOTPEOUTENH DIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

[TocTostHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHOoe TONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUECKOrO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNEeKTpOoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel  ®Papanes.  SIBneHUe  AIEKTPOMATHUTHOMN
7.18

nnaykuuu. [Ipasuio Jlenma

DNeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOJACHHUIO AJICKTPHU3AIAN TE MHIYKIIHCH

Y TIPU COTIPUKOCHOBEHHH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJICKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryiMpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTopE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOpPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHWTOB MPU
ux oOveauHeHMHM ©  paszneneHun. VccnemoBaHue
JEHCTBUSI DJIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnbIThl,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMO/JICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIbI
TOKA W HallpaBJIeHUs TOKa B KaTymike. V3yueHue

HCﬁCTBHﬂ MAaroMuTHOrO I1o0Jii Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHue paboThI
3JIEKTPOABUIaTEIIA. N3mepenue KILJ
JNEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIOWHU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3emiiu, JApeld MooCcoB,
pOJIb MAarHUTHOTO TOJIS TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHHUECKUEe YCTPOMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUUICCKON IHEPIHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Kopx snemenra [IpoBepsieMbie 2I€MEHTHI COAEePKAHUS
paznena
MEXAHUWUYECKUE SIBJIEHUA
a1 Mexannueckoe JBUKEeHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKECHHE
HepaBHomepHOE MPSAMOJIMHENHOE JIBUKCHUE.
8.4 Cpennsis W  MrHOBEHHas  CKOpPOCTh  Tela  Tpu
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE
' JIBUKCHHE
8.6 CBoOoguoe magenne. OneiTe! [ anunes
PaBHOMepHOE nBMkEHUE TIO OKpyx)HOCTHU. [lepuon u
8.7 gactoTa oOpamienus. JIluHeiHass W yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa




8.9

Bropoii 3axkoH HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIEepIIO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWIa TPEHHS CKOJBXEHHUS, CHIIa
' TPEHUs IOKOsI, IPyTHe BUIbl TPEHUS
8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS.
' YckopeHue cBOOOTHOTO HaieHUs
815 IBwxenne  raHer  Bokpyr  Comnua.  IlepBas
' KOCMHYECKast CKOpocTb. HeBecoMOCTh U meperpy3Ku
PaBHOBecue  marepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPJI0€ TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
. BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyinbca. IMmyibsce cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTrBHOE IBM>KEHNE
8.21 Mexanuueckast paboTa U MOIIHOCTb
8.2 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboThI
8.93 [TorennmanbHass DJHEPrusi Tejla, MOTHATOTO  HAJ
' MOBEPXHOCTBIO 3eMIIH
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOH
8.25
SHEpPIruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[TpakTHyeckue paboOTHI:
OrnpesiesieHne CpeIHEH CKOPOCTU CKOJIBKEHHS Opycka
WIA JBWKEHHs [IapuKa [0 HAKJIOHHOW IUIOCKOCTH.
8.97 OnpezneneHue yCKOpeHUsl Tejaa NMpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

[TpoBepka TUMOTE3bI: €CITU TpPH PABHOYCKOPECHHOM




8.28

8.29

JBUKEHUM 0€3 HadyaJbHOW CKOPOCTH IYTHU OTHOCSTCS
KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMalbpHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus ckoabxeHus. OrmnpeneneHue
KECTKOCTH TpYXHHbL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela II0
TOPU30HTAIFHON TOBepxXHOCTH. OmnpernencHue padoThI
CWJIBI  yOpYrocTd  IIpu  NoabEéMe  Ipy3a €
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U IMOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [IpeBparieHue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawomue KoneOaHusi. BbIHYXJIEHHbIE KONEOaHMS.
' Pe3onanc
Mexanndeckue BoJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIe BOJIHBL. JlIMHA BONHBI U
' CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ['/poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk u yapTpa3ByK
[TpakTrueckue pabOTHI:
OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMA
MOJBEIIEHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
IPYXUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBELICHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH

npy>XuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIJICTPSICEHHE, CEHCMHYECKUE BOJIHBI,
IlyHAMH, X0
9.9 TexHuuyeckue yCTpoOMCTBa: 5XOJOT, HCIOJIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cera. CKOpOCTb CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTiueckue paboThI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JIeHiCTBHE BHUJIUMOTO, yIbTPaduOIETOBOTO u
PEHTTCHOBCKOTO M3ITyYeHHUN
106 TexHuueckune YCTpOWCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JIydeBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonHEetHOE pacIpOCTpaHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
115 JInnza. Xop j1ydeit B iuH3e




OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKOINA U

11.6
TesnecKorna
117 'maz kak onTtudeckass cucrema. biuzopykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBeTa
[TpakTuueckue paboThI:
HccnenoBanue  3aBUCUMOCTH  yIVIa  OTpPa)K€HHUs
CBETOBOTIO JIy4a OT yIJia MajeHusl.
W3yuenne xapakTepUCTHK M300pakeHHs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTM YIJIa IPEOMIICHUS
CBETOBOIO Jiyya OT yrjla MaJeHHs] Ha TPAHULIE «BO3AYX —
11.9 CTEKJIO».
[Tomydyenue n300pakeHHii ¢ MOMOIIBIO COOMparoIIen
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHJIBI COOMPAIOIICH JTNH3HI.
OnbITHI IO PA3JI0KEHHUIO OENIOro CBETa B CHEKTP.
OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HaOJII0IGHUH Yepe3 [BETOBbIE (DUIBTPHI
dusnyeckue sABICHUS B npupoze: 3arMeHus CoiHIa U
11.10 JlyHbl, 1[BE€Ta TeN, ONTHYECKHE SIBJICHHUSI B atMocdepe
(uBeT HEeOa, pedpakius, paayra, MUPax)
1111 Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.
' Mognens aroma bopa
Hcnyckanue M moriomieHue cBera aroMoM. KBaHTHI
12 12.2
JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, OeTa- u raMmma-u3IydeHus
154 Ctpoenne aromHoro szapa. HykinonHas Mopenb

aTOMHOTO spa. M30Tomnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnaga

12.5
ATOMHBIX s1JEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CoumHiia 1 386311
199 Slnepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIy4YEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO hoHa
@uznueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MUHEPAJIOB,
JEHCTBUE PpAJUOAKTHBHBIX M3JIYyYEHH HAa OpraHu3M
yeJioBeKa
1212 TexHnuueckue YCTpOWCTBA! CIIEKTPOCKOII,

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




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEIICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJIOTHH, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3InyaTh sIBJICHH 110 OMUCAHUIO UX XapaKTepPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromeM MHPE, BbIACTIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSTUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX ISl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuIo/IeH s MpaBUil O€30MacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO MHCTPYKIIMH, OMUCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YJbTAThI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
OPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUH,  MIPEICTaBIATh
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasbHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAEIU CTPOSHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (opMysbl, CBs3bIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTHUYHOCTHL ITOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM YHCIJI€ OBITOBBIX NPHOOPOB, M MPOMBIILICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM JUId oOecriedeHus Oe30IacHOCTH  IIPH
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MCIIOJIb30BaTb  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBUKeHUE. MarepuanpHas Touka. Cuctema  oTcuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBUxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYUCIICHUSI CPEeTHEH CKopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'padmkn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIHWU CKOPOCTH, IPOCKIHH
nepeMelleHus, MyTH, KOOPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKEHUHT
3aBHCUMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIlydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIs MPOEKLUUHU TMEepeMEelIeHUs, MPOEKIMU CKOPOCTH M TPOEKLUU
YCKOPEHHUS TIPU PaBHOYCKOPEHHOM TPSMOJIMHEWHOM JBM>KEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, TPOCKIINU
CKOPOCTH, TNPOEKIMH TMEepPEeMEIIeHUsl, KOOPJIWHATHl TpPU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. PopmyJbl, ONUCHIBAIOIINE CBOOOJHOE MAagCHHUE Tena I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUISI TPOEKUIUH YCKOpPEHHUS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HentpoctpemurenbHoe yckopeHue. HampaBieHne I€HTPOCTPEMUTEIBHOTO

16 yckopeHus. @opMyiia 1 BBIYUCICHUS YCKOPCHU:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢usudeckas BenndnHa. CloXeHue cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHHue cKoabxkeHUs. DopMyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna Al BEIYUCICHUS CUJIBI TSKECTH BOIM3H moBepXHOCTH 3eminu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecoMocTs 1 neperpysku
HNmnynbc Tena — BeKTOopHas pu3ndeckasi BeNMYnHa.
=m0

HNmnynsc cucremsl Ten. U3Menenne ummnyibea. IMIynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I>opMyJ1a JJIs1 BBIYMCIICHUA pa6OTLI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEH:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E 2
119 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUSI
MEXaHUYECKOM SHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparienue MEXaHMYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHSI.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXaHUKH.
Poruar. Momenrt cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBuxHbIN 1 HenoABWKHBINA 0110ku. KIT/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIIEH CHJIBI,
JIEHCTBYIOLLEH Ha TEJO0, NOTPYKEHHOE B JKUJIKOCTb UJIHU Ta3:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuueckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKA. OTpameHHe 3By1(0BOI71 BOJIHBI HAa I'paHUIC

nByx cpen. MH(dpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
OPYXUHBL, KO3(pPUIMEeHTa TPEHUs! CKOJIbKEHUS; pabOThl CHJIBI TPEHHUS, CHUJIBI
yIOPYTOCTH; CPeJHEeH CKOPOCTH JIBMXKEHHs OpycKa HMO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBI YIPYTrOCTH HpPH MOABEME Ipy3a C IOMOIIbIO HEMOABUKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMa MOTPYKEHHOM
YacCTH TeJla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoa (4acToThbl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoJa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Qusuueckue sAGNeHUs 6 Npupode: TPUMEPHl ABIKEHHUS C Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PCAKTUBHOC ABMXKCHUC KHMBBIX OPraHM3MOB, pbldaru B TCJIC YCIIOBCKA, BJIUSAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IIJIaBaHHC pBI6, BOCIIPHATHEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temmeparypoil. bpoynosckoe aBuxenue, nuddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 BuyTpennsist sneprus. Pabora u Teruomepenada Kak CIOCOObI HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, N3TyUEeHUE
Harpesanne wu oxnaxzaeHnue Tten. KoaudecTBo — TemnoTsl. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS PHEPIMM B TEIUIOBBIX IpOLEcCaxX. YpaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. V3MeHEHHME BHYTPEHHEH OSHEPrUM B MpPOLIECCE

210 ucrapeHuss M KoHAeHcauuu. KumneHune JKuakocTu. YaenbHas TemioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuniumne! padoTe! TermaoBbix Asuratenei. KI1J[ TemmoBoro asuraresns

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIeHUs Jbpfa. MccinenoBaHue M3MEHEHMS TEMIIEpATypbl  BOABI  MPU
pa3JIMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHA MPU CMEUIMBAHUHU XOJOTHOU M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTEPIO3UIINH ICKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aneKTpuyeckue 3apsabl. [IpOBOTHUKY U AUAIEKTPUKHI

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ais ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOe IMoJie NPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMH
MarHUTHON HHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIEeNWCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMarauTHOW nHAYKuMU. [IpaBuio Jlenma
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HAMPsHKEHUS Ha KOHIIAX MMPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU NPOBOJHHMKOB; MpaBWia Uil CUJIBI 3JIEKTPUUYECKOro TOKa MpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HU Ha 3eMiie, IOJSIPHOE CHSIHHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEeIOXPAHUTENH, DSJICKTPOMArHUT, OJJIEKTPOJABUraTellb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenune onTuyueckoil cuiibl cOOUparomien JUH3bI; (POKYCHOTO PacCTOSHUS
coOuparorie JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpEeAMETa U U300paKeHHUs,
396 KOT[Ia TIPEIMET PACIIONIOKEH B TBOMHOM (hOKyce), MoKa3aTels IPEITOMIICHHSI CTEKIIA.
' HccnenoBanne cBoiCTBa  M300paKeHUs, TMOIYYEHHOTO C  I[OMOUIBIO
coOuparonield JIMH3bI;, U3MEHEHUsI (JOKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEIOMJICHHsSI CBETOBOTO Jyya OT yrila MajeHUs Ha TpaHUIEe
«BO3/1yX — CTEKJIO»
3.97 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTHYECKUE SBJICHHS B aTMOcdepe (IIBeT Heba, pedpakiius, paayra, MEPax)
3.98 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
a1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peaknuu anbda-u Oera-

pacnazia




4.2

Omnsitsl Pezepdopaa no paccessHuro anbga-yactun. IlnanerapHas Mozaenb aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M Yesl0OBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN JT03UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






