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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCIUTaHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTaAHUS U
KOHIIETIINH MPeToaBaHusl yueOHOTo npeameTa « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YyUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o (u3MKe ycTaHaBIMBAET paclpezesieHue yueOHoro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3y4YCeHUS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IIOCKOIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3Y4aeMBbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 PU3HUECKOii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPEJOCTaBiIsIeT Haubojiee SICHbIC
o0Opa3Ipl MPUMEHEHHsI HAYYHOTO METOZa TO3HAHMS, TO €CTh CIoco0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna W3 TiaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

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

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JIA
IMOJIY4YCHHUA BBIBOJOB.

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzanmusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

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

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA B (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

JlocTikeHne 3THX Iejiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

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

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

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 AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS 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 mpoecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIIO YacoB, pEeKOMEHI0OBAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT M OMNBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTATBHBIX 3a/JaHHM, MpeIaraéMblXx B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.



COAEPKAHUE OBYUYEHUA

7 KJIACC
Pu3uka " e€ poJsib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®dusnka — Hayka O npupone. SIBnenHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuyuHBL. M3Mepenune Qusnmuyeckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpemHocTs u3mMepeHnii Mex1yHapogHasi CucTeMa euHHL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd HU3Yy4alOT IPUPOAY.
EcTtecTBeHHOHayuyHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCcKUX SBICHHUM C MOMOIIBIO MOIENEH

Jemoncmpayuu.
1. MexaHuuyecKkue, TEIUIOBBbIE, DJJICKTPUUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSI.

2. @usnyeckue NpUOOPHI U MPOLETypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHue IEHBI JEICHUS IIKAIbl U3MEPUTETHLHOTO MpUdopa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

OnpeneneHue pasMepoB MajbIX TEJL.

N3MmepeHnne TtemmnepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M

JaTYuKa TEMIIEPATYPBHI.
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6. IIpoBeneHue ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH ITOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

IlepBoHaYajibHbIE CBEJACHUSA 0 CTPOCHUM BellecTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBumxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelictBue vacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTATIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

1. HaGnrogenne 6pOoyHOBCKOTO ABMXKEHUS.

2. Habmonenue nuddysuu.



3. Habmionenue  sBmeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. Onenka pAuameTpa aToMa METOJAOM pAloB (C  HMCIOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BbEMa BEIIeCTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIUH.

HabGnronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

JIaﬁopamopubze pabomuel u onvimol.

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMYKEHUs (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
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3. Omnpenenenue IIIOTHOCTHA TBEPAOTrO Tea.
4. OnbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCThH pacTsbKeHHs (nedopmanun)
IPYKUHBI OT IPUIIOKEHHON CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOMUXCSI IOBEPXHOCTEH.
JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune 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. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue naBaHus TEN: MJIaBaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT

COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. WccnenoBanue 3aBUCHMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOU B
KUJIKOCTh YaCcTH TeJa.
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2. OnpeneneHue  BBITAJKUBAIOIICW  CHJIbI, JCHUCTBYIOIIEH Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKABAIOMIECH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIrUsl.
Mexannyeckast pabota. MOIITHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



npaBuiio» Mexanuku. Koadgdurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckass W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HHEPTrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Onpenenenue pabOThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJIa 110

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yclioBUM paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TensioBble SIBJIEHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU.
CmaurBaHU€ M KanWUISIpHBIE ABJICHUS. TenaoBoe paciiupeHue u cxaTue.

Temneparypa. CBs3b TEMIIEpATypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
gactull. BuyTtpeHHsss sHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEH JHEPIuu:
TeIrIonepeaaya u CopepiieHue padotsl. Buabl Teronepeaaun: TeIIONPOBOHOCTD,
KOHBEKIINS, U3JTyUYCHHE.

KomnuecTBo TeruioThl. YaenabHas TEIIOEMKOCTh BeEIecTBa. TermiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlmaBneHwme wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u koHjaeHcaiusa. WMcmapenuwe. Kumenue. YaenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHUSI.

BrnaxHocTs BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETI0Ta CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.
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9.

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 IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

10. CpaBHEHHUE TEMIOEMKOCTEN Pa3IMYHbIX BEILIECTB.

11. HaGmaroieHre KUIeHwusI.

12. HaGmroieHre moCTOSIHCTBA TEMIIEPATYPhI MPHU TJIABJICHUH.
13. Mojieny TEIIOBKIX IBUTATEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
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, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

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

10. OnpeaeneHue y1eIbHOM TEITOEMKOCTH BEIIECTBA.

11. MUccrenoBanue npouecca UCrapeHus.

12. OnpeneneHI/Ie OTHOCHUTEIBHON BJIQYKHOCTH BO3yXa.

13. Onpenenenue yAeabHON TEIIOThI IIaBIEHUS JIbJIA.

JJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYEeCKuX 3apsanoB. BzaumopelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKITY TETIAMH ).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYMHEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jlxoymns—Jlenna.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE 1OJIE IEKTPUUIECKOTO TOKa. [I[puMeneHne 3J1IeKTpOMaratuToB
B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
IIOCTOSTHHOTO  TOKa. VICmoJIb30BaHME  JJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIMS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.

9. JleHCTBHUS DJIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKUJKOCTH.

11. ['a30BbI1M pa3psa.

12. I3MepeHune Cuiibl TOKa aMIIepMETPOM.
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13. I3MepeHue 2JeKTpUYECKOr0 HAIIPSKEHNS BOJIbTMETPOM.

14. PeocTar n MarasuH COIPOTUBIICHUN.

15. B3anMo1eicTBME MMOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOI0COB MarHuTa.
17. MoaenupoBaHue MarHUTHBIX I10JIEW IIOCTOSHHBIX MarHUTOB.



18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o 0 ko

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpOoBaHue 1 U3y4YeHHUE PaOO0ThI JEKTPOJABUTATEIIS.

20. U3mepenue KII/I asekTpoaBUraTenbHON yCTAHOBKH.

21.OnbITBI TIO MCCJENOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKIIHH:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KVIACC

Mexanuyeckue siBJICHHUS.
Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUSA. PaBHOMEpHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBukeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.
PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JIuneinHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.
[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMT Cyneprno3uuun CHJL.
Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUs MOKOs1, APYTUE BUJIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.
PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTw.
Nmvnynbee tena. M3menenne mmmysbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.
Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.
Hemoncmpauuu.
1. HaOnrogeHne MeXaHWYECKOTO JBUKEHHS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHME NyTell M TPACKTOPUM ABMKEHHUS OIJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. HM3mepenue CKOPOCTH M yCKOPEHUS NMPSAMOJINHEUHOTO IBUKEHHS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

5. HabumroneHue nBUKeHUs Tela 0 OKPYKHOCTH.



8.

9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WU JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHAa. OTpakeHue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.
1. HaOmronenne kojeO0aHMM Ted MOJ JEWCTBHEM CHIBI TSKECTH WU CHIIBI
YIPYTOCTH.

Hab0mronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmroienne BeIHYXICHHBIX KOJIGOAaHUM U pe30HaHca.

PacnipocTpaneHne mMpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH).
Hab6nroneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

. AKyCTHYECKHH PE30HAHC.

JIaﬁopamopubze pabomul u onvimol.

1. OmpeneneHue dYacTOTHI W TEpHoja KoJieOaHWW MaTEMaTHYECKOTO
MasTHUKA.
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2. OmpeneneHue 4acTOThI U Meproa KojaeOaHu MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOJABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HccnemoBaHue 3aBUCHUMOCTH TIepHo/Ia KoJieOaHUM TIPYKUHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KoJeOaHUW TI'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBHCHMOCTh  Tepuoja  KoJeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO TaEeHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama sjeKTpomMarHUTHBIX BOJH. Mcmoib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBHIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimol.
1. M3ydeHune CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWJIBHOTO
TenedoHa.
CeeTroBbI€ SIBJICHHS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

9. Ilpunnun nevictBus GoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. Pa3noxxeHue 6ey10ro cBeTa B CIEKTP.

12. Ilomyuyenue Genoro cBeTa npu CJI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yTJIa OTPaKEHHsS CBETOBOTO Jiyda OT yrIja
najIeHusl.

2. M3yueHue xapaKTepUCTHK U300paKeHUS TIPEAMETa B INIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Omnpenenenrie POKYCHOrO PACCTOSIHUS M ONTUYECKON CHJIbI COOMparoIe
JINH3BI.

6. OmBITHI IO Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTD.
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7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBBIE (PUIIBTPBHI.



KBanTOBbBIE sIBJICHMS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. HyxionHas Mopens aromHoro sapa. Msoronel. PannoaxtuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel M DHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku 3ueprun ConHna U 3BE3 1.

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrHeKTpbl U3ITy4YEHHUsI U TTOTJIOLICHUS.
CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopoaa.

HabGnronenue TpekoB B kamMepe BuibcoHa.
PaboTa cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

2R S

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOiroieHre CIUTONIHBIX M TUHEHYATHIX CIICKTPOB M3TyUCHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHHE JHEPTUU YACTHUIBI 1O TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (hoHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpHUTENHEHO-0000IIAIOIINI MOy TIPEIHA3HAYEH TSl CHCTeMAaTHU3alun
¥ 0000IIeHNS TPEIMETHOTO COJIEPKAHUS U OMBITA ICITETLHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKHM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydyaromuxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Tpy M3y4eHUM TAaHHOTO MOJIYJIS PEaTU3yIOTCS U CHCTEMATH3UPYIOTCS BUIBI
NEATEeILHOCTH, Ha OCHOBE KOTOPBIX 00€CIeUnBACTCS AOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS
SIBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (DU3MUECKUe
SBJICHUS, TPUMEHSS TOJyYEeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[IprHIMIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3ieiia peaausyercs 3a
C4€T TOTO, YTO OOYJAFOIIMECS BHITIONHSAIOT 3aJaHNS, B KOTOPBIX UM TPeIJIaracTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JTOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYJS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yayT copMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JaCTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3HUECKON HAyKU;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY>KJICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JIESATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPUSATHE ACTETUUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO WHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJIbTYPBI,

- pa3BUTHE HAy4yHOM JIOOO3HATEIBLHOCTH, MHTEpEca K HCCICI0BATEIBLCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJbTYpPbl 3A0POBbS MU  IMOLMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro obpa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JOMaTHUX YCIIOBHUSIX;

- chopMUPOBaHHOCTH HABbIKA pedIeKCHUU, MPU3HAHUE CBOETO MpaBa Ha OLUIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B pPEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (DU3UUECKUX 3HAHUI;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOdeCcChid, CBI3aHHBIX C (YU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUS 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuky;

e - [UJTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMSAHHMS Ha OKpYXaroUlyk Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3UKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCaIbHbIC YUCOHBIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHU );
e YCTAHABJIWBATH CYLIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TMPECTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYCOHBIX CHUTYyaIUsIX, TPEOYIOMNX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HMUESCKON 3a7a4d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIpejiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) Pe3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPXKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI



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

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJHMHENHOE), TPACKTOpHUs, pPaBHOACHCTBYrOIIAs
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpalllEHUs], TIepe/iaya AaBJICHUS TBEPABIMU TE€JIAMHU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPAIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOHM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro J1aBJICHUS Ha KUBOW OpraHU3M, IUIABAHHE PbIO, pblUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHI;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
(bu3nUecKue BeIUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEJIHSIsA CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tela,
cujia TpEHUs, TaBjeHue (TBEPAOro Tea, KUJKOCTH, Ia3a), BBITAIKUBAIOIIAs
CWJIa, MEXaHW4Yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KO3 PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIIUAJIbHAST DHEPTusi), MpPU OMUCAHUM TMPABWIHHO TPAKTOBATh
(U3UYECKUIT CMBICIT UCTIOJIB3YEMBIX BEIUYNH, UX 0003HAUCHUS U €IUHUILIBI
bU3MYeCKUX BEIMYMUH, HAXOAWUTHh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbryara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU Teja U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, 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, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKue COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.

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

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTpU3aLUs TeNl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IIIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJIICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3UYECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSIPHO-KMHETUYECKOU TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, NPOBOJAUTH PAcuéThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUIKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  [POBOJIHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MApPAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1 obecriedeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
OPUPOAHBIX MHHEPAJOB, JEHCTBHE pPAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
MPY>KUHBI, KHHETUYECKAasl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLNIN CYNEPHO3ULUMHA CWJI, NPUHUUII OTHOCUTEIbHOCTH [‘anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MAaCCOBOT'0 YUCEN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMUCHIBATH XO/I OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjla MaJCHUs W yria MPeIoMJICHHs OT YIJa
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJTyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI I CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



MCITI0JIB30BaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-MOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacoB
Ne HanmenoBaHue pa3jie/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
Konrpoabnbie | IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuKa - HayKa 0 IpUupoJie 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®du3znyecKue BeITUUHNHbI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcTecTBeHHOHAy4HBI METO/ IO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. lleppoHavyaibHbIe CBeJeHUS] O CTPOCHHH BellecTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A 8 H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEII[ECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
3.1 MexaHnueckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, macca, INIOTHOCTH 4 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuma. Buns! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21

Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



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

Hasnenue. Ilepenaua naBnenus

4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMHU U 3 https://m.edsoo.ru/X0DW367P2
rasamu
4.2 JlaBiaeHue KuJIKOCTH https://m.edsoo.ru/2MVXZ0KL4
43 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/T7134SXNO
4.4 I[eHCTBIiI,e FRIIIROCTH ¥ Tasa Ha 7 3 https://m.edsoo.ru/NFE60OY 8NK
MOTPY>XEHHOE B HUX TEJIO
Wroro no pazaeny 21
Pa3nes 5. PaGora n MOIHOCTDH. JHeprus
5.1 PaGora 1 mouHOCTH 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTbie MexaHNU3MBI 5 1 https://m.edso00.ru/504NQXKX9
53 Mexanuyeckas 3HEpIrus 4 1 https://m.edso0.ru/G30454EMT
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 D

[TPO'PAMME



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

8 KUIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB  TeM

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/mt KourpoJusbnbie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3pen 1. TenioBble siBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemnoBkIe TTpOLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKkTpuyecKue 3apsiibl. 3apsyKEHHbIE
2.1 P P vIl P 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOAHHBIN IEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsIe SIBICHUS 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DNeKTpOMarHuTHas MHAYKIHS https://m.edsoo.ru/7QODSEL15
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



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

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/mt KourpoJubnbie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zpen 1. Mexann4deckue siBJICHUSA
Mexanudeckoe ABHKEHUE U CIIOCOOBI
1.1 A 10 1 https://m.edso0.rt/CEOGHRGTL
€ro OMUCaHus
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro no pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHnudeckue KojieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHnudeckre BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTPOMarHuTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI PacCpOCTPAHEHHS CBETA 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3b! 1 onTHYECKHUE TPUOOPHI https://m.edsoo0.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 2 https://m.edsoo0.ru/2Z5AHODTO
Uroro no pazgeny 15



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

Paznen 5. KBanroBble ABJIeHUA

5.1 icol;ysl\lzaHHe 1 Hotlotenie cbeta 4 1 https://m.edsoo.ru/BKSE4AQQ8
5.2 CtpoeHue aToMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHbie peakunu 1 https://m.edsoo.rt/TMMVY9VSF
Wroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb
6.1 Tosropenne n 0bodumenue conepxanns 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 xnace
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

®u3nka — HayKa 0 IpUpo/e.
SIBieHus IPUPOABI.
Ou3nyecKue sIBICHUS

https://m.edsoo.ru/35YPBIWS5K

MeXaHI/IqGCKHe, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

https://m.edsoo.ru/I116U53L6H

duznyeckre BETUYUHEI B UX
HU3MCPCHHUC

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienoBanue
"N3mepenue TemrnepaTypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETpA U JIaTUUKa
TeMIEPaTyphl"

https://m.edsoo.ru/VOGCNEIMP

Kax ¢uzuka u npyrue
€CTECTBEHHBIC HAYKH U3y4YarOT
MIPUPOAY.
EcrecTBEeHHOHAaYUYHBIN METO
no3Hanus. Onucanue
bu3HYECKUX SBICHUHN C
ITOMOIIBIO MOJICICH

https://m.edsoo.ru/3LPP2HPX2

Ypok-uccnenoBasue
"IIpoBepka rumoTE3bI:

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



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

JalIbHOCTB IOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

JIBr>KeHME YacTuUIl BEUIECTBA

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccienoBanue «OMbIThI
[10 HAOJIIOIEHUIO TEILIOBOTO
pacUIMpeHus Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

AFpeFaTHBIC COCTOAHUA
BCIICCTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBsi3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
crtpoerneM. OcoOEHHOCTH
arperaTHbIxX COCTOSIHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHndeckoe JBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/3W6CCIHB1

13

Cxopoctb. EnuHuIBI cCKOpOCTH

https://m.edsoo0.ru/29GPTJAKL

14

Pacuer myTu u Bpemenu
JIBUKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Huepuus. 3akoH UHEPIUH.
B3anmMmonelicTBuie T Kak

https://m.edsoo.ru/KX5510IBX



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

IMpuiIrHa UBMCHCHHA CKOPOCTU
JABMXKCHUS TCII

16

IInotHoCTh BemectBa. Pacuer
Macchel U 00beMa Teja 1Mo ero
IUIOTHOCTH

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

17

JlaGopaTtopHnast pabora
«OnpeneneHue WIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pewienue 3amau o teMe
"TTnorHOCTH BemecTna"

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

19

Cua KaK XxapakTepuCTHKA
B3aumoencTsus Ten. Cuina
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTopHnas pabota
«3yueHne 3aBHCUMOCTH
pacTsbkeHus (nepopmanun)
HPY>KUHBI OT TPUITOKEHHON
CHITBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBaenmne Tarorenus. Cuna
TAXKCCTH

https://m.edsoo.ru/OCWIXFNQE

22

CBs13b MEXTy CUIJION TSXKECTH
U Maccoii Tena. Bec Tena.
Pemenne 3amag no teme "Cuna
TSKECTH"

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

23

Cwita TSKeCTH Ha Jpyrux
maHeTax. Pusnueckue
XapaKTEpUCTUKU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenne cuit. JluHamomeTp

https://m.edsoo.ru/IT1ZGKCKH



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

25

Bec Tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CnoxeHue AByX Cul,
HaIIPaBJICHHBIX 110 OJJHON
npssMoil. PaBHoaeCTBy OIS
cu

https://m.edsoo.ru/L6SNUZVZE

27

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoje u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlaGopaTtopHnas pabota
«M3y4yeHne 3aBUCIMOCTH CHIIBI
TPEHUS CKOJIBKECHUS OT CHJIBI
JIABJICHUS U XapaKTepa
COIIPHKACAIOIIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amau Ha
ompeieNeHne
PaBHOAECHCTBYIOIIEH CHIIBI

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

31

Pemienne 3agay 1mo Temam:
«Bec Tenay, «I'papuueckoe
n300paxkeHue cuin», « CHIIb,
«PaBHOAECHCTBYIOIIAS CHIDY

https://m.edsoo.ru/T9V639RZF

32

KonTpomnpHas pabora mo
TeMaM: «MeXaHHYeCKoe
JIBIDKEeHHE», «Macca,
IIOTHOCTEY, «Bec Temay,

https://m.edsoo.ru/PAROSWE4D



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

«I'papmueckoe n3odpaxenue
cuin», «CHIbD)

33

Hasnenune. CriocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JIABJICHHS

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

34

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHHUS ra3a 0T 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/544YMX9WR

35

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

https://m.edsoo.ru/CG5POSNWO

36

I[aBJ'IeHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC I[CI‘/'ICTBI/IGM CHJIBI
TAXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3amay nmo reme
«JlaBeHue B )KUJIKOCTH U Ta3e.
3akoH [Tackansa»

https://m.edsoo.ru/UHHC5RB6W

38

Coob1maromnmecs: cocy sl

https://m.edsoo.ru/7ZHDBMDHR?2

39

I'mapasiueckuil npece

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

40

Manomertpsl. IlopiineBoi
SKUJKOCTHBIN HAcoC

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

41

Atmocdepa 3emnn. [puunnel
CYLIECTBOBaHMS BO3IYIIHOM
000J10YKH 3eMITH.
3aBUCUMOCTB aTMOC(EpHOTO
JTaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOPSI

https://m.edsoo.ru/DRQ6ZPW 1M



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

42

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMmochepHOTro
nasienust. Oneit Toppuuemin

https://m.edsoo.ru/2I183TIPD4

44

3aBUCUMOCThH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
YPOBHEM MOPS

https://m.edsoo.ru/YWJFWMZIJ

45

bapometp-anepous.
ATMocdepHOe aBJIeHHE Ha
Pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/WBNXTP7GR

46

Pemenue 3amay mo Teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Onpenenenue
BBITAJIKMBAIOIIEH CHUIIBI,
JIEUCTBYIOLLIEH Ha TEIO,
MOTPY>KEHHOE B KUJKOCTb)»

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

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH
Beca Tela B BoJie 0T 00bEMa
MOTPYKEHHOU B KHUJIKOCTh
YacTH Tellay

https://m.edsoo.ru/OUOBGKKSW

50

[1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnast pabota
"KoHcTpyupoBanue apeomerpa

https://m.edsoo.ru/BGOVBS63P



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

WJIM KOHCTPYHUPOBAHUE JIOJKU
U OIIpe/ICIIEHUE €€
rpy3onoabEMHOCTH"

52

Pemenne 3amad mo Temam:
«I1naBanue cynos.
Bo3nyxormiaBanuey,
«JlaBneHnue TBEpABIX TEI,
JKHUJIKOCTEH U Ta30B»

https://m.edsoo.ru/R7VHLA60Q

53

Mexannueckas pabora

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

54

Mormgocts. Eaunauiint
MOIITHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

Vpok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BHUBAEMOM MpH
oasEMeE 110 JecTHUIE"

https://m.edsoo.ru/GDB065558

56

[Ipocthie MexaHu3MBbI. Phiyar.
PaBHOBecue cuit Ha peruare

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbHas padbora no teme
«/laBeHue TBEpIBIX TEN,
AKHUJIKOCTEH U razon» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.eds0o0.ru/DWLOWQX0QZ

58

PeseprHrlit ypok. Padora ¢
TEKCTaMHU 110 Teme «/JlaBieHune
TBEPABIX TEN, )KUIAKOCTEU U
ra3oB» / Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/RFCSYBI9F8

59

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas

0.5

https://m.edsoo.ru/KR7VOIXUT



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

pabora «HccnenoBanue
YCIIOBHIA PABHOBECHS PhIYara

60

Pewenue 3anau o reme
«Y CIIOBHSI paBHOBECHS
pbI4ara

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

61

Koaddunuent nonesnoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabora
«3mepenne KIIJI HaknoHHON
TJIOCKOCTH

0.5

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

62

Pemrenue 3agad mo reme
"Pabora, momrHOCTH, KIT/"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanudeckasi SHEpTHsl.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUSI

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

64

3aKOH COXpaHEHHUs
MEXaHUYECKOH IHepruu

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCcnepUMEHTaIbHOE
OnpeIeJICHUE N3MEHEHUS
KUHETUYECKON U
MOTEHIIUATBLHON SHEPTUH MPU
CKaTBIBAHUH TEJIa TIO
HaKJIOHHOM MIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOILIHOCTE.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



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

PesepBHblit ypok. Pabora c

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/MJIPGGSA3
"MexaHnyeckoe ABrKeHue"
PesepHblit ypok. Pabora c
68 TeKcTamu 1o Teme "Pabora. 1 https://m.edsoo.ru/XT2SMNZYM
MomuHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



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

8 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHBIE TTOJIOKCHUS
MOJ'IGKyanHO-KHHCTH‘ICCKOﬁ
TCOPHUU U UX OIIBITHLIC
IMOATBCPIKACHU S

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

Macca u pa3Mep aToMOB U
MOJIEKYT

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH
BEIleCTBa

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUMN
BEIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEeOpUH

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnueckne n
amopdHbIe Tena

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

CmaunBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

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

TemoBoe pacmmpenue u
CoKaTHe

https://m.edsoo.ru/I3N30OKS8L



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

Temneparypa. CBs3b

TEMIIEPATYPHI CO CKOPOCTHIO 1 https://m.edsoo.ru/SXSV6F15B

TCIIJIOBOT'O ABUKCHUS YaCTHUILL

BryTtpeHHss 3HEeprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEHN HEPTUU

https://m.edsoo.ru/BBVCI9MH6

10

Buas! Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-koHpepeHIus
"IIpakTHueckoe
WCIIOJIb30BAHUE TEIIJIOBBIX
CBOIICTB BEILIECTB U
MaTepHaJiOB B IEJIAX
sHeprocoepexkeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TEIL10TEL.
VY nenbpHas TEIUIOEMKOCTD

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

13

YpaBHEHHE TEMIOBOTO
OanaHca. TeriooOMeH U
TEIIOBOE PABHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGoparopHas paboTa
"HccnenoBanue sBICHUS
TEII000MeHa Npu
CMEITUBAHNHN XOJIOIHON 1
ropsiue BozbI"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer konnuuecTBa TCIIJIOTHI,

HEOOXOIMMOI0 IS
HarpeBaHus Teja u
BBIACIACEMOIO UM HpI/I
OXJIaXKJICHUU

https://m.edsoo.ru/JSMRA1APW



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

16

JlaGopaTtopHnast pabora
"OnpenaeneHue yaenabHOR
TEIJIOEMKOCTH BenlecTna"

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

17

DHeprus TomiMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

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

18

[InaBnenue u oTBEpAEeBaHUE
KPUCTAJUTMYECKUX TEJL.
VY aenpHas TEII0Ta IJIaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

JlaGopaTtopHnas pabota
"Onpenenenue yaenbHOMU
TEIJIOTHI TIJIaBJICHUS Jibaa"

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooOpa3zoBanue u
KoHAeHcanus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTD
TEMIEPATypbl KUTIEHUS OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxnocTe Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHOU
BJIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37WO0J1

23

Pemenue 3amau Ha
ONpeJieJIEHUE BIaXXKHOCTH
BO3/lyXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHLIMIIBI paOOTHI TEIIIOBBIX
nsurateneit. Ilapopas

https://m.edsoo.ru/6BKWSWYG6



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

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUS

25

KII/I TerutoBoro aBuraressi.
TennoBbie ABUTATENH U
3al[UTa OKPYKAOIIEH CPEIBI

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHHUs U
HpeBpalleHUs DHEPTUU B
TCIJIOBBIX IIpoLeccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroTroBka K KOHTPOJIBHOMI
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSTHUI
BemecTna

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

28

KonTtponpsHas pabora o Teme
"TennoBble SIBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemecTna"

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

29

DnekTpusanus Ten. [[Ba pona
IEKTPUICCKUX 3aPsIOB

https://m.edsoo.ru/9E8SKDQMD

30

Ypok-uccnenoBasue
"OnexTpuzanus Tel
WHIYKIHEH U IIpU
CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

BzaumopericTBue 3apsoKEHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUYECKOE MOJIE.
Hanps>xeHHOCTB
AIIEKTPUYECKOTO MOJIA.

https://m.edsoo.ru/N79CZGZ1]J



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

[IpuHnun cynepno3unuun
INEKTPUYECKUX MOJIEH

33

Hocurenu snektpuyeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

IIpOBOIHUKY U TUATEKTPUKH.
3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/U8JR991PB

35

Pewenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

https://m.edsoo.ru/SXWWOSWIJ5

36

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIleCTBOBaHUS.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKAa

https://m.edsoo.ru/ISIMP3J3M

37

JlercTBUA 2IIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

Ypok-uccnenoBasue
"JleficTBHE IEKTPUYECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEKTPUYECKUN TOK B
MeTaJulax, )KUIKOCTAX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DJIeKTpUYecKas 1emnb U e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
pEeTyJIMpPOBaHUE CHIIBI TOKA"

0.5

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



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

42

DNEKTPUUECKOE HANPSKEHHE.
BoasT™merp. JTaboparopHas
pabora "M3mepenue u
peryJiMpoBaHue HanpsoKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHHEe IPOBOJHUKA.
VY nenpHOe CONpOTHBIICHNE
BEILIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTH
AJIEKTPUYECKOTO
COIIPOTHBIICHUS POBOIHUKA
OT €r0 JUTMHBI, TUIOIIA/IN
MOTIEPEYHOTO CCUCHUS U
Martepuaia"

https://m.edso00.ru/4JDASGZNX

45

3aBUCHUMOCTDH CUJIBI TOKA OT
HanpsokeHus. 3akoH Oma s
y4acTka 1enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUS
pe3uCcTOpa M HANPSHKSHSI Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBarenbHOE U
napajjieJibHOC COCANHCHUA
IMPOBOIHUKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGoparopHas paboTa
"IIpoBepka npaBuiia CI0KEHHUS
HaIpPsHKEHUN TIPU

https://m.edsoo.ru/VQ3VYPOTS8



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

[10CJIE0BATEIbHOM
COCTMHEHUH JIBYX
pe3uctopon”

49

JlaGopaTtopHnast pabora
"IIpoBepka nmpaBuiia AJsl CHIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pewenne 3amau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IUYHOTO COCTMHEHHS
HPOBO/IHUKOB

https://m.edsoo.ru/19ZEFKZ7Z4

51

Pabora 1 MoIIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
J[xoyins-Jlenna

https://m.edso00.ru/40AIXYN3IH

52

JlaGopaTtopHnast pabora
"Onpenenenue padboOTsl U
MOITHOCTH AJIEKTPHUYECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IJHA

53

DIIEKTPUUECKHE e U
MOTPEOUTENH IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

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

54

ITocTossHHBIE MAaTHUTEL, UX
B3aNMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBasue
"N3y4yeHue mosieil NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/1GL7RIQOR



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

56

MaruutHoe nosie. MarautHoe
oJjie 3eMJIM U €ro 3HaUECHHE
U1 JKU3HU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DNeKTpUUeCcKue 3apsbl.
3apspKEeHHbIE TeNa U UX
B3aUMO/ICHCTBUS.
[ToCTOSHHBIN JIEKTPUUECKUN

TOK"

https://m.edsoo.ru/RTA1IB1CS

58

KonTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.
3apspKEeHHbIE TeNla U UX
B3aUMO/JICUCTBUA.
[ToCTOSTHHBIN 3JIEKTPUYECKUI
ToK" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/ZISSW4Z7W

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH TI0 TEME
"TToCTOSIHHBIN MEKTpUUYECKUI
Tok" / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
TI0JI€ IEKTPUUECKOr0 TOKa
MarauTHoe 1noJje KaTyIIKy C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeneHne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnast pabota

0.5

https://m.edsoo.ru/KG8XDIUWD



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

"N3yuenue nencTBus
MarHMTHOTO MOJIS Ha
MPOBOJHUK C TOKOM"

62

DIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonb3zoBanue
3JIEKTPOIBUTATENEH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoncTpyupoBanue u
u3ydeHue paboTel
aneKTpoBuraress'

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

63

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHON UHIYKIIUH.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnekrporeHeparop. CriocoOsl
TOyYeHHs HJIEKTPUIECKOH
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"JJIeKTpUUECKUE U MAarHUTHBIE
aBIeHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTpomnpHas pabota mo Teme
"DJIeKTpUUECKUE U MarHUTHbIE
SIBJICHUS"

https://m.edsoo.ru/APBXXTADS



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

PesepHblii ypok. Pabota c

67 TekcTaMu 110 TeMe "TernoBbie 1 https://m.eds00.ru/4B8GKYQI1X
SIBIICHUS"
PesepHblii ypok. Pabora c
68 TEKCTaMH 110 TEME 1 https://m.edsoo.ruw/ISHXLLTXX
"MaruuTHbIe IBICHHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPO'PAMME



https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

MexaHnudeckoe JBHXKCHUC.
MaTepI/IaJ'IBHaH TOYKa

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUUYECKOTO IBUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKECHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHomepHoe
MPSMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTb

https://m.edsoo.ru/L043PYTGB

IIpssMonuneitHOE
PaBHOYCKOPEHHOE JIBHYKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHS.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH "

https://m.edsoo.ru/1KKINJFOS8



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

CB00OIHOE aJIEHUE TEIL.

TPCHUS»

8 https://m.edsoo.ru/NMQA4GGE0
Ongitel [Nannies
PaBHOMEpHOE ABMXKEHUE 110
okpyxkHoctu. Ilepno

9 PYHHOCTH pHOAH . https://m.edsoo.ru/PVRBIDTTH
yacTtoTa oopamenus. Jluneitnas
1 yTJI0Basi CKOPOCTH

EHTPOCTPE €JILHOE

10 Henrpoctpemutenyy https://m.edsoo.ru/OSLFGWFZY
YCKOpEHUe
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/T4DTURL3K
Bexkrop cuibl
Bropoii 3axkoH HerotoHa.

12 p B https://m.edso0.ru/5SA28NGVEV
PaBHogeiicTBytOIIAs CHIa
Tpertuii 3axoH HeroToHa.

13 PETHI 3aKOH HIpIOTOH hitps://m.eds00.ru/XPFY G64RM
Cynepno3uuus cui
Pemrenue 3agad Ha CHCHUEC

14 HHICHHE 3a/a Ha MPHMCEHCHH https://m.edsoo.ru/GEM2S4HK9
3axoHOB HproToHa

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

16 CILICHHE 3a/at o TeMe «Ha https://m.edsoo.ru/HML1AMN12
YOPYTOCTH
JlabopaTopHas pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBDY

18 Cuna tpeHus https://m.edsoo.ru/B4WPRASI7
Pemenue 3amau mo treme «Cua

19 a https://m.edsoo.ru/PJDH2DC9T



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

20

Jlaboparopnas pabota
"Onpenenenue kodpduimeHTa
TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/C56RD8K XS

21

Pemenue 3agau no reme
"3akonbl HetoTona. Cuia
ynpyroctu. Cuiia TpeHus’"

https://m.edsoo.ru/VT3T38KBU

22

Cuna TSHKeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJieHus

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus
"JIBUKEHHE T BOKPYT
IPaBUTALMOHHOTO LIEHTpa
(Conueunas cucrema).
lamaktukn"

https://m.edsoo0.ru/BLGG0Q9259

24

Pemtenue 3amau mo reme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TAroreHus"

https://m.edsoo.ru/VO2GVS8YAT

25

[IepBas kocMHu4eckast CKOPOCTb.
HesecomocTs u neperpy3ku

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

26

PaBHOBecHe MaTepHaIbHOM
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEeTIEHHOH OCBIO
BpauieHus1. MOMEHT CHJIBI.
LenTp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepHaTbHOM
TOYKH. AOGCOIFOTHO TBEP0E

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

Teno. PaBHoBecue TBEPIOTO
Tela ¢ 3aKPeIEHHON 0ChIO
BpaieHus. MOMEHT CUIIBIL.
LlenTp TsxecTn

28

Pemrenue 3agad mo reme
"MowmeHnT cunsl. Llentp
TsHKecTH"

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

29

IToaroroBka K KOHTPOJIBHON
pabote 1mo Teme
"MexaHn4YeCcKoe IBUKEHUE.
BzaumonetictBue Ten"

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

30

KonTponbhas padota no teme
"MexaHnyecKoe IBIKEHUE.
BsaumonetictBue Ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmmnynec Tena. UMmynsce Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.
VYupyroe u Heynpyroe
B3alMOJENCTBUE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMIyJbca'

https://m.edsoo.ru/LQO6EH&F9

33

VYpoxk-koHpepeHuus
"PeakTHBHOE ABUKEHUE B
MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckas paboTa u
MOIIHOCTb

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

35

PaGora cuinbl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI



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

36

Jlaboparopnas pabota
«Omnpenenenue paboThl CUITBI
TPEHUsI [TPU PAaBHOMEPHOM
JIBMDKCHUH TeJIa 110
TOPU30HTAILHON MOBEPXHOCTI

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

37

CBsi3b 3HEprUM U PadOTHI.
[ToTenuuanbHas HEeprUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPIUU

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUs SHEPTUHU B
MCXaHUKEC

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas paboTta
«3yueHne 3aKkoHa COXpaHCHUS
SHEPTUN

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

41

KonebarensHoe JABMKCHHEC U
€Tro XapaKTCpUCTUKHU

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

42

3aryxaromue KoneOaHusl.
BrinyxaeHHbIe KOeOaHusl.
Pezonanc

https://m.edsoo.ru/I3ZKD2M 12

43

MaremMaTnyeckuil u
MPYKUHHBIA MassTHUKU

https://m.edsoo.ru/O71PZDM1 1

44

Ypoxk-uccienoBanue
«3aBUCUMOCTB TIEpUOAa
Koje0aHuii OT JKECTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamenue sHepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/RPN7BU655



https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655

46

Jlaboparopnas pabota
«OrnpepeneHue 4acToThl U
repuo/ia KojieoaHui
MPYKUHHOTO MasTHUKA»

https://m.edsoo.ru/FV1Y2NUGC

47

Jlaboparopnas pabota
«I[TpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48

MexaHHu4YeCKHe BOJIHEI.

CBoiicTBa MEXaHHUYECKUX BOJIH.

HpOI[OJ'IBHBIe H IIOIICPCYHLIC
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koH(bepeHus
"MexaHHYeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

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

50

3Byk. Pacnipoctpanenue n
OTpa)kKEHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOnrogenune 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS8

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKHI PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koHpepeHuus
"V bTpa3ByK U HHPPA3BYK B
MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U



https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme "3aKoHbI
coxpaHeHus. MexaHnueckue
Kose0aHusl ¥ BOJHBI"

https://m.edsoo.ru/7YAJAVS5TM

55

KonrponsHas pabora o Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoyiebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DNeKTPOMarHuTHOE TOoJIe.
DNEeKTPOMarHuTHbIE BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypok-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBsI3U"

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

59

VYpok-uccnenonanue "HU3yuenue
CBOMCTB 2JIEKTPOMATrHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3amau Ha
ONpPEACIICHUE YaCTOThI U JNTUHBI
3JIEKTPOMATHUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHas PUPOIa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX

62

WcTouHuKH cBeTa.
[Ipsmonuneiinoe
pacrnpocTpaHEeHHE CBETA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUS CBETA.
3epkaina. Pemenue 3agad Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcnoap30BaHuEe IOIHOTO
BHYTPEHHET0 OTPAXKEHU B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JIaboparopHast pabota
"HMccnemoBaHue 3aBUCUMOCTH
yTJa MPeIOMIICHHSI CBETOBOTO
Jyd4a OT yrJia aJIicHus Ha
rpaHuue "Bo3yXx-cTekio""

https://m.edsoo.ru/R80OIT10S

67

VYpok-koHpepeHus

"M croib30BaHKE ITOIHOIO
BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInusel. OnTuueckas cuiia
JIAH3BI

https://m.edsoo.ru/ZV7021L.97F

69

[Toctpoenue n3odpaxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN



https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
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Jlaboparopnas pabota
"OnpeneneHue GOKyCHOTO
PaccTOsSHUS U ONTUYECKOU
CHUJIBI COOMpArOIIEH JTMH3HI"

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

71

VYpoxk-koHpepeHuus
"ONnTHYECKUE JTUH30BLIC
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D

72

I'na3 kak onrnyeckast cucreMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepentus "eerTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pa3noxxenue Oenoro crera B
crextp. OneiTel HploTOHA.
CrnoxeHue CeKTpaIbHbIX
uBeToB. Jlucrnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V

75

JIaboparopHas pabota "ONBITHI
0 pa3JoKEHUI0 OENoro cBeTa B
CIICKTpP U BOCTIPUSATHIO I[BETA
MIPEIMETOB MPH UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC

¢bunabTpel"

https://m.edsoo.ru/ESISL6TCH

76

VYpok-nipaktukyM "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCH,
uHTepdepenus u nuppaxuaus”

https://m.edsoo.ru/A1F3HB8Y9

77

Omnsitel Pe3epdopaa u
IJIaHeTapHas MOJIENIb aTOMa

https://m.edsoo.ru/P922QVFIV

78

[Tocrynatel bopa. Monens
aroma bopa

https://m.edsoo.ru/OBJPHE0G2



https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2

Hcnyckanue u nornomeHue

79 cBeta atToMoM. KBaHTEI. https://m.edsoo.ru/MILRTHPCO
JIuHeityaTbie CIEKTPhI
YPOK-IIpaKkTUKyM

80 "HaOmroienue criekTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PangnoakTUBHOCTE U €€ BULI https://m.edsoo.ru/22H32JWLM
CTpoeHUEe aTOMHOTIO sIpa.

82 p AP https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas mozens
PanmoakTHBHEIE IIpEBpAILEHU.

83 a peppatit https://m.edsoo.ru/RA796TPSP
M3oTomnsl
Pemenue 3amau mo Teme:

84 "PamroaKkTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [Tepuon monypacnana https://m.edsoo.ru/WZDJCOES7
Ypok-koHbepeHIus

86 "PagnoakTiBHBIE N3ITyUEHUS B https://m.edsoo.ru/X1J4002C4
MpUpOIe, MEAUIIUHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsAI0BOIO U https://m.edsoo0.ru/YOQ2XMKOOQ
MAacCOBOT'O YHCET
OHeprus CBsI3U aTOMHBIX SIEp.

88 P s1ep https://m.edso0.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU
Pemrenue 3agad mo reMme

89 " " https://m.edsoo.ru/0D4KHLQ4T

S nepHble peakuu

Peaknuu cunrTesa U gejieHUsS

90 saep. UcTouHuKH 3HEeprun https://m.edsoo.rt/RMBFQBND7

CoHIa u 3BE311
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91

Ypok-koudepenmus " nepras
sHepreTuka. JleicTus
PaZlOaKTUBHBIX U3ITyUYEHUN Ha
JKHBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW90Q

92

IToaroroBka K KOHTPOJIBLHON
pabote 1o Teme
"DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMAarHUTHbIE BOJIHBI.
KBanToBsbie siBieHus"

https://m.edsoo.ru/TBOXB9TUQ

93

KonTponbhas pabota no teme
"DJIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBneHus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHME, 0000IIEHNE.
JlaGopaTopHbie pabOThI 11O
Kypcy "Bzanmoneiictsue Ten"

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

95

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3aa4 I10 TEME
"TennoBeie npouecco”

https://m.edsoo.ru/MMJINLZOSQ

96

[ToBTOpEeHue, 06061IEeHNE.
Pemrenue pacueTHbIx U
KauyeCTBCHHBIX 3324 10 TEME
"KII]I TermIoBsIX aBurarencii'”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, 0600IIEHNE.
Pemrenne pacueTHbIX U
KAaueCTBEHHBIX 3a/1a4 110 TeEME
"KIIJI anekTpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4



https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6o0mIeHNE.
JlaGopaTopHbIie pabOThI 11O
Kypcy "CBeToBbl€ siBIICHUS'

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, obo0mIeHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MeXaHuke"

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

100

[ToBTOpenue, o6o0mIEHNE.
Pabora ¢ TekcTamu o teme
"Kosnebanus 1 BOJIHBL"

https://m.edsoo0.ru/L3IYKVIINT

101

[ToBTOpenue, obo0IEHNE.
Pabora ¢ TexcTamu o teme
"CBeToBBI€E gBicHUA"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, obo0mIEHNE.
Pabora ¢ TekcTamu 1o Teme

"KBanToBas u sigepHas ¢puzuxa"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiindaTth ABJICHUA 10 ONNMCAHWIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIIEHUE H3YyUCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHCiIe (PU3MUECKUE SBICHUS B IPUPOJIE,
IIPU ITOM TEPEBOIUTH NMPAKTUUYECKYIO 3a]1a4y B YU€OHYIO, BBIIECNISATh

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHMUS,
UCHONb3yd (U3Muyeckue BEIMUYMHBI, IPU ONUCAHUU MPABUIBHO
TpakTOBaTh (U3NYECKUH CMBICI HCIIOJIb3YEMbIX BEIWYUH, UX
00O3HaUeHUsT M EIUHMIBI (U3UYECKUX BEIMYMH, HaXOAUTh
(GopMyIbl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYUHY C
JIPYTUMH BEIMUYUHAMHU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETHYUH

1.5

XapaKTEPU30BaTh CBONCTBA Tell, (U3UYECKUE SIBJICHUS U TIPOIIECCHI,
WCNOJIb3ySl HM3YYEHHbIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(hopMyITHUpPOBKY 3aKOHa ¥ 3allMChIBaTh €r0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OOBSCHATH PU3NUECKHE SIBICHUS, MTPOILIECCHl M CBOMCTBA TEJ, B TOM
YUCIE€ W B KOHTEKCTE CHUTyallMd NPAKTUKO-OPHEHTHPOBAHHOIO
XapakKTepa: BbBIABIITL HNPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTH
o0bscHeHHE W3 | — 2 JIOTMYECKWX IIaroB ¢ omopoit Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBJICHUH, (PU3MUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemaTth pacuéTHbie 3a1aud B 1 — 2 ACMCTBUSA, UCIIOJIb3YS 3aKOHBI U
(dbopMyinbl, cBs3bIBatolMe (U3MYECKHWE BEIUYMHBI: HAa OCHOBE
aHalnM3a  yCJIOBMS  3aJayd  3allMChIBAaTh  KPAaTKOE  YCIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJIBI U MPOBOAUTH
pacuéTel, HAXOJIUTH CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC IS
peuieHus  3agad, OLICHMBATh  PEAJTUCTUYHOCTh  IOJIYYEHHOU

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO DPELIMTh MPHU MOMOIIU
(Gu3MYEeCKUX METOJOB, B ONMCAHUU MCCIEJOBAHUS BBLACIATDH
IIPOBEpSIEMOE  NIPEANOJIOKEHHE  (TMHoTe3y),  pa3iuuyaTb U
MHTEPIPETUPOBATh IOJIyUYEHHBIH pe3yibTaT, HaXOJIUTh OLIMOKHU B

XOJ¢ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

MIPOBOJAUTH OMBITHI 110 HAOMIOACHUIO (PU3MYECKUX SIBICHUM WM
¢uznueckux  CBOMCTB Teln:  (GOpMyIHUpPOBAaTH  MpPOBEpsieMbIe
MPENIOJIOKEHNS, COOUpAaTh YCTAHOBKY U3  IPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, 3allMCbIBATh X0/ OIIbITAa U (bOpMYJ'II/IpOBaTB BBIBOJbI

1.10

BBITIOJHATD MPSAMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX M
1M(pOoBBIX NPUOOPOB, 3aMKMCHIBATh MOKa3aHUsl MPUOOPOB C yUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

MPOBOJIUTh  HCCIIEZJIOBAaHUE 3aBUCUMOCTH OJHOM  (u3NYEeCKOM
BEJIMYMUHBI OT JIPYroll C MCHOJIb30BAaHUEM MPSIMBIX H3MEPEHMIH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOI'O MCCIIENOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJIHATh W3MEPEHUs, CIEays MNPeI0KEHHOMY
IaHy, (UKCHpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTHU
(u3MYECKUX BEJIMYMH B BUJE MPEJIOKEHHBIX TaOIUIl U TpaduKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIHYUH, CIEAYs
NPEMIOKEHHONM HMHCTPYKIMHM: TPH  BBINOJIHEHUM HW3MEpPEHUHN
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCISATH 3HAUEHUE

HCKOMOM BEITUYUHEI

1.13

coOmolaTh TpaBWJIa TEXHWKHA O€30MacHOCTH MpuU paboTe ¢

n1abopaTopHbIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI JEHCTBHS TNPHUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapakTEpPU30BaThb IPUHLUIIBI JEUCTBUS HW3YYEHHBIX

npuOOPOB M TEXHHUUYECKUX YCTPOMCTB C TMOMOIIbIO WX OIMCAHHUA,




UCTOJNB3ysd 3HAaHUS O CBOMCTBaX (U3UYECKUX SABICHUNA U

HCO6XO,I[I/IMBIG (1)I/I3I/I‘l€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOJUTh TpUMEPHl (HAXOIUTh HUHGPOPMAIUIO O MpUMeEpax)
MPAKTUYECKOTO  HWCIIONIb30BaHUS  (PU3MYECKMX  3HAHUKW B
MOBCEIHEBHOM JKM3HM JJi1 oOecredeHus Oe30MacHOCTH MpH
oOpameHud ¢ mTpudoOpaMu H TEXHHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3J0pOBbS U COONIOJIGHUS HOPM SKOJOTHYECKOIO

MOBEJICHUS B OKPYIKAIOLLIEH cpee

1.16

OCYIIECTBIISITH OTOOP HCTOUHUKOB MH(pOpMaIun B cetu MIHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAaHUN U NMYTEM CPaBHEHHUS PA3JIMYHBIX HCTOUYHUKOB
BBIIENIATh MH(POPMALMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHUI
HAYYHOIOINYJIAPHYIO  JIUTEpaTypy  (U3NYECKOIO  COJEepXKaHMs,
CIIpaBOYHBIE MaTEpHANIbl, pecypcbl ceth MHTepHeT, BIlageTh
puéMaMu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKNE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OcHOBe 2 — 3 HCTOYHHMKOB HH(poOpMalMU (HU3NIECKOTO
CoJiep’KaHusl, B TOM 4HcJIe TyOJUYHO JeslaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MpPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHWM, MpPU 3TOM
IPAMOTHO HCIIOJIB30BaTh W3YUYEHHBIN IMOHATUMHBIN anmapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC HpCSCHTaHHCﬁ

1.19

MpU  BBIIOJIHEHUH  Y4YEOHBIX TMPOEKTOB W  HUCCIICOBAHMIA
pactipeenaTh OOS3aHHOCTH B TPyNIe B COOTBETCTBHU C
MOCTaBJICHHLIMHM 3aJlauaMH, CJEeAUTh 3a BBIINOJHEHUEM IlIaHa
IefcTBUI, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKIag B
JIeATeIbHOCTD TPYIIIbL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMO/ICIICTBUE, YUNTHIBASI MHEHHE OKPY KAFOITUX

8 KUIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiiniaTth ABJICHUA 10 ONNMCAHHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC

1.3

pacro3HaBaTh INPOSIBIIEHUE H3YyYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YuciIe (pU3HMUECKUe SBICHUS B IPUPOJIE,
IIPU ITOM IEPEBOIUTH MPAKTUUYECKYIO 3a]1auy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tell W (U3WYECKHE SBICHUS,
UCHoib3yd (u3nueckue BEIMYMHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MUECKUN  CMBICH  HCIHOJB3YEMBIX  BEJIMYMH,
00O3HaUeHUsT M EOUHMLBI (U3NYECKUX BEIMYMH, HAXOAUTh
(dbopMyTBl, CBS3BIBAIONINE JaHHYIO (H3MYECKYIO BEIHYUHY C
JIPYTUMH BEIMUUHAMHU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

1.5

XapaKTEePU30BaTh CBOMCTBA Tell, (PU3UUYECKUE SIBJICHUS U MPOIIECCHI,
HCMOJIb3YySl WU3YYEHHbIE 3aKOHBI, IIPU 3TOM JaBaTh CIIOBECHYIO
(hopMyITUpPOBKY 3aKOHa ¥ 3allUChIBaTh €r0 MaTeMaTHYECKOe

BBIPAKCHUC

1.6

OO0BSCHATH (hU3MUECKHE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 7OorMYecKux MmaroB ¢ MOMOIIbID 1 — 2 M3y4EeHHBIX CBOMCTBA

(bl/ISI/II-ICCKI/IX HBJICHI/Iﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemare pacy€THbIE 3a1a4u B 2 — 3 AEWCTBUS, UCIIOIB3Ys 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolIMe (U3MYECKHE BEIUYMHBI: Ha OCHOBE
aHajM3a yCJIOBHUs 3a/1a4M 3allMChIBaTh KPATKOE YCJIOBUE, BBISBIATH
HEJ0CTAaTOK JaHHBIX Ul pelleHus 3a/layd, BBHIOMpPATh 3aKOHBI U
(bopmysbl, HEOOXOAUMBIE I €€ PEeIICHUs, MPOBOIUTH PACUETHI U
CpaBHMBAaTh IMOJyYeHHOE 3HayeHHe (U3MUECKON BETUUYHMHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO DPELIMTh MPHU MOMOIIU

(1)I/I3I/ILI€CKI/IX MCTOOOB, HCIIOJIIB3ysd ONHWCAHHUEC HUCCIICAOBAHUAA,




BBIACJIATH IMTPOBEPACMOC NNPCAIIOJIOKCHUC, OLICHUBATH ITIPABUJIIBHOCTD

nopsAAKa IpOBEACHUA UCCIICA0OBAaHUA, ACJIAaTh BHIBOAbL

1.9

MPOBOJIUTH OIBITHl 10 HAOIOJICHHUI0O (U3NYCCKUX SIBICHHN WU
(du3nuecKkux  CBOMCTB  Tel:  (GOpPMYyJIHMPOBATH  MPOBEpsiEMbIC
MPEINOJIOKEeHUs, COOUpaTh YCTAaHOBKY W3  NPEIJIOKEHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATL HOPAMBIC H3MCPCHUSA C HCIIOJB30BAHUCM AHAJIOTOBBIX
npuOOpoB U  JaTYMKOB (U3WYECKUX BEJIUYUH, CpPaBHUBATH
pe3ysbTaThl W3MEpPEHWH ¢ y4€ToM 3aJaHHOW  abCONIIOTHOM

IOIrpCIIHOCTHU

1.11

MPOBOAUTHh HCCIENOBAHUE 3aBUCHMOCTH OJHOM  (pU3NYECKOM
BEJIMYMHBI OT JIPYrOd C MCIHOJIB30BAHUEM IMPSMbBIX H3MEPECHUM:
IUIAHUPOBATh HUCCIIEIOBaHHE, COOMpPATh YCTAHOBKY M BBIMOIHSITH
W3MEPEHHs, CIeays MPEeJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yNbTaThl MOMYYEHHOM 3aBUCUMOCTH B BUJIE TaONUIl U TPadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  W3MEPEHHS  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ M3MEpPEHHs,  coOuparh  IKCHEPUMEHTATbHYIO
YCTAHOBKY, CIelysl TNPEIJI0KEHHOM HMHCTPYKUMHU, W BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-OIL8.TB InpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBl JEHCTBUS HM3y4YEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OIUCAHUs, HCIONb3YS
3HaHHUA O CBOWCTBAaX (PU3MYECKUX SBJIEHUH U HEOOXOJIUMBIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacnio3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa 1 U3MCPUTCIILHLIC
HpI/I60pI)I 10 CXEMaM U CXEMATHUYHBIM PUCYHKAaM, COCTABJIAATh CXEMbI
QJICKTPHUICCKUX LIEIe C MOoCaemIOBaTEIbHBEIM M napauiCIbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasAd YCJIIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEPHl (HAXOAUTH HWHPOPMALMUIO O TNpUMepax)
NPAaKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCEHEBHON KHM3HM s oOecriedyeHHss O€30MacHOCTH TMpHU

oOpameHun ¢ TpUOOpaMH W TEXHUYECKUMH YCTPOMCTBaMHU,




COXpaHCHUA 30pOBbA H CO6HIOII€HI/ISI HOPM 3KOJOTI'MYCCKOro

MOBE/ICHUS B OKpY XKalolle cpene

1.17

OCYILECTBIIATh NOUCK HMH(pOpMANMU (PU3MUECKOrO COJEpKaHUs B
cetu IHTEpHET, Ha OCHOBE UMEIOLIMXCS 3HAHUM U ITyTEM CPaBHEHUS
JONOJIHUTEIbHBIX HMCTOYHMKOB BBLAEIATh MH(OpMAIMIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEIOCTOBEPHOI

1.18

WCIIONBb30BaTh TMpPHU BBHINOJHEHUM YUYEOHBIX 3aJaHUM Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO CONEp>KaHusl, CIIPaBOYHBIE
Marepuaibl, pecypchl cetu VHTepHeT, BiaAeTh mNpUEMaMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus UHGOPMAIIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC TNHCBMEHHBIE H KPAaTKHE YCTHBIC
coobmieHusi, 0000mas nHGOpMaIUI0 U3 HECKOJBKUX HCTOYHHKOB
(U3HYECKOTO COJepXKaHUSA, B TOM YHCIEC MyOJUYHO MPEACTABIATH
Pe3yNbTaThl IPOEKTHOM WIIN UCCIEA0BATEIBCKON ASSITETFHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BAaTh HM3yYCHHBIM IOHATUHHBIN anmapar

Kypca (I)I/I3I/IKI/I, CONIPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

1.20

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIEIOBAHUHN (PU3NIECKUX
MIPOLIECCOB paclpeAesaTh 0053aHHOCTH B IPYIIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA M KOPPEKTHUPOBATH €ro, AaJeKBaTHO  OIICHUBAaTh
COOCTBEHHBI BKIAJ B JAESITENbHOCTh TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TMPOSBISIL  TOTOBHOCTH

pazpemats KOHQIUKTHI

9 KVIACC

Kon
NpoBepPsieMoro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BaTh N3YUCHHBIC ITIOHATHUA

1.2

pasiinyaTth ABJICHUA 110 OIIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBIICHUE H3YyUYCHHBIX (PU3MUECKUX SIBICHUH B

OKpY’KarolleM MHpE, B TOM 4Hciie (pu3ndeckue sIBJICHHs B IPUPOJIE,




IIPU STOM TIEPEBOIUTH NMPAKTHUYECKYIO 33/1a4y B YU€OHYIO, BBIICISATH

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh M3yUEHHBbIE CBOMCTBA Ten W (U3NYECKUE SIBJICHMUS,
UCTONB3yd (pu3nuyeckue BETMYMHBI, HPU ONUCAHUU MPABUIHHO
TPakTOBaTh  (U3MYECKUNH  CMBICH  HUCHOJB3YEMBIX  BEJIMYHH,
00O3HaYeHUsT M EOUHHULBI (UIUUYECKUX BEIUYMH, HAXOIUThH
(GbopMyIbl, CBS3bIBAIONIME JAHHYIO (U3NYECKYIO BEIUYMHY C
JIPYTUMH BEJTMYUHAMHU, CTPOUTH I'paUKN U3YUCHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IeCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/I€ SIBJICHUS W IIPOLCCCHI,
HCIIOJIB3Ysd HW3YYCHHBIC 3aKOHBI, IIPH 3TOM [JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3aKOHa M 3alMcCbiBaTb €10 MAaTCMaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSCHATH (PU3MUECKUE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MNpPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHUE U3
2 — 3 JIOrMYECKUX IIaroB ¢ MOMOULIbI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHble 3ajayu (onuparomumecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOJB3Ys 3aKOHBI U (OPMYIbI, CBS3bIBAIOIINE
(Gu3nyeckue BEIUYMHBL: HA OCHOBE aHalIM3a YCIOBHA 3aJa4M
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
130bITOYHBIE TAHHBIE, BBIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIE
JUIS PelIeHUs, MPOBOANUTH PAacUEThl M OIEHUBATH PEATUCTHYHOCTH

MOJIYY€HHOTO 3HAaUeHUs (PU3NUECKON BEITMUNHBI

1.8

pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU
(bU3MUECKUX METO/IOB, UCIIONB3Ysl ONMCAHNE UCCIIEIOBAHNS, BBIICTIATh
MIPOBEPSIEMOE TIPEAIIOJIOKEHNE, OLIEHWBATH IPABWJIBHOCTH IOPSIKA
IIPOBEJICHUST HCCIICIOBaHMs, JEJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOJCHHIA U OTTBITOB

1.9

MPOBOJIUTH OTBITHI 10 HAOIIOJACHHUIO (U3NYECKUX SIBICHHNA WU
(GU3NYECKUX CBOHCTB TEJ: CAMOCTOSATENIEHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO HaOOpa 000PYIOBaHMUSI, ONTUCHIBATH XOJI OMBITA U €0

pe3yabTaThl, (GOPMYITUPOBATH BBIBOBI




1.10

MPOBOJUTH TPU HEOOXOJUMOCTH CEPHI0 MPSMBIX HM3MEPEHHIA,
OIIpeNelisisi CpeHee 3HAaueHHE HM3MepsieMoi BennduHbI ((PpoxycHOe
paccrosiHue coOMparoIeil JIMH3bI), 000CHOBBIBATH BHIOOpP criocoda

U3MEpEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MIPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (M3UYECKUX BEIHYUH C
WCIIOIb30BAHUEM TMPSAMBIX U3MEPEHUM: IJIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (PUKCHUPOBATH PE3YyJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJE TaOIHIH

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 pE3YyJIbTaTaM UCCIICAOBAHU

1.12

MPOBOAUTh  KOCBEHHBIE HM3MEpPEeHHs]  (U3MUECKUX  BEITUYMH:
IJIAHUPOBaTh  HM3MEpPEHHUs,  CcoOMpaTh  HKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh HM3MEPEHUs, Clenys MNpeIoKeHHON
WHCTPYKUWHU, BBIYUCIATH 3HAYCHUE BEJIWYMHBI M aHAJIU3UPOBATH
IIOJIlyYEHHBIE pe3yJIbTaTbl € YYETOM 3aJaHHOM IMOTPELIHOCTH

U3MEPEHUN

1.13

coOnrofaTh MpaBuja TEXHUKU Oe30macHOCTH IMpu  pabore ¢

1a00paTOPHBIM 000py10BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PH3UUECKUX MOJENEH:
MaTepuajlbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JIMH3a, [JIaHEeTapHas MOJENb aToMa,

HYKJIOHHas MOACJIb aTOMHOTI'O AApa

1.15

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OIMUCAHUsA, UCIONb3YyS
3HaHHUS O CBOWCTBAaX (IUM3MYECKUX SBJIEHUI U HEOOXOIUMBIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTEIbHBIX  MPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB MPH PELICHUH Yy4eOHO-TIPAKTHUECKUX
3a]1a4, ONTUYECKHE CXEMBI /1151 TOCTPOCHUS H300pa’KEeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAMUTH TPUMEPHl (HAXOAUTH HWHPOPMALMUIO O TNpUMeEpax)
NPAaKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCEHEBHON KHM3HM s oOecriedyeHHss O€30MacHOCTH TMpHU

oOpameHun ¢ TpUOOpaMH W TEXHUYECKUMH YCTPOMCTBaMHU,




COXpaHCHUA 30pOBbA H CO6HIOII€HI/ISI HOPM 3KOJOTI'MYCCKOro

MOBE/ICHUS B OKpY XKalolle cpene

1.18

OCYIIECTBIISITh MOMCK HMH(pOpManuu (PU3NYECKOro COIepKaHUs B
cetr IHTEpHET, caMOCTOATEIHHO (OPMYIIUPYS TOUCKOBBIN 3ampoc,
HaxOJUTh IyTH OIpPEAENICEHUs JOCTOBEPHOCTH  IOJy4YEHHOU
nH(OpPMAIIMA HAa OCHOBE MUMEIONIMXCS 3HAHWUU M JOTMOJHUTEIBHBIX

HMCTOYHHNKOB

1.19

UCIOJb30BAaTh IIPU BBINOJHEHUM YYEOHBIX 3aJaHUil HaydHO-
MOMYJIIPHYIO JTIUTEPATypy (DU3HUYECKOTO COAEpKaHMs, CIPAaBOYHBIE
MaTepuainbl, pecypchl cetu MHTepHeTr; Buaxers npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALIUN U3 OJJHON

3HAKOBOM CHCTEMBI B APYTyro

1.20

CO3/1aBaTh COOCTBEHHBbIC NMHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE WH(pOpPMAIMU W3 HECKOJIBKHX HCTOYHHKOB (DPH3UYECKOTO
coJiep>KaHusl, MyOJIMYHO MPECTABIATh PE3yIbTaThl IPOSKTHON HIIN
WCCIEAOBATEeIbCKON  NIEATENIbHOCTH, TPU  OTOM  TPaMOTHO
WCIONIb30BaTh M3YYEHHBIH TMOHATHHHBIA ammapar H3y4aeMoro
pasznena (PU3UKU U COMPOBOXKIATH BBICTYIUICHHWE MpPE3EHTAIUEH C

y4€TOM 0COOEHHOCTEN ay TUTOPUU CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIEIOBAHUN (PU3NUECKUX
MIPOLIECCOB paclpeAesaTh 0053aHHOCTH B IPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IIJIaHA
JEUCTBUA M  KOPPEKTHPOBATh €ro, AaJeKBaTHO OIICHUBAaTh
COOCTBEHHBI BKJaJ B JACSITENbHOCTh TPYMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TMPOSBISII  TOTOBHOCTH

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

1.1

@uszuka — Hayka O Ipupoje. SBIEHHS IPHUPOMBL.
@usnyecKkue SIBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuyuHbl. 3Mepenune Pusmueckux
BenuunH. Pusuueckue npubopsl. I[lorpemHoctsh

M3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAYYHBI METO/ NO3HAHUS: HAOIIOCHHE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIIBUKEHHUE TUIIOTES,
HKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBSICHEHHE

Ha6J'IIOI[aeMOF O SABJICHUSA

1.4

Omnucanue (1)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

1.5

[TpakTryeckue paboOTHI:
N3mepenne paccTOsTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenrie pa3MepoB MaJIbIX TEN.
N3mepenue TEMIEPATYPbI pu ITOMOIIH

KUJIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMblI W MOJICKYJIBI, HX
pa3MEpEhL. OHBITLI, AOKa3bIBAOIMUE TUCKPETHOC CTPOCHUC

BE€IICCTBA

2.2

JBmxkenne wyactui BemecTBa. CBA3b CKOPOCTH
JIBIDKEHMUSI 4YacTUll € TeMmieparypod. bBbpoyHoBckoe

nBwkeHue, muddys3us

23

B3anmoaeiicTBre YacTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHC




AI‘peFaTHbIe COCTOSAHUA BCUICCTBA: CTPOCHUC I'a30B,

KUAKOCTe U TBEPABIX  (KPUCTAJUIMYECKUX)  TeJl.

24 B3anMoCBsA3b MEXy CBONCTBAMM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[TpakTuyeckue pabOTHI:
Ouenka jauaMeTrpa aToMa METOJIOM psioB  (c
UCTOJIb30BaHuEeM (GoTorpaduii).
2.6 OneITHl IO HAONIOJCHUIO TEIJIOBOTO PACIIUPEHUS

ra3os.
OMBITHI 110 O6H3py>K€HI/IIO HeﬁCTBHH CHIJI

MOJIEKYJIIPHOTO TPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUKEHHE
32 Cxopoctb. CpenHsia CKOpOCTh IPU HEPABHOMEPHOM
' JIBIDKEHUH. Pacu€T myTH U BpeMeHH JIBHKEHUS
SBnenue uHepuu. 3aKoH MHepHUMH. B3aumoneiicTeue
33 TeJ KaK MPUYMHA U3MEHEHHS] CKOPOCTHU JIBUKEHHUS TEll.
Macca kak Mmepa HHEpTHOCTH Tesa
14 [InotHocTh  BemectBa. CBA3b  IJIOTHOCTU  C
. KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIeCcTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SIBiieHME TATOTEHUS U chjia TshKecTH. Cua TSKEeCTH
' Ha JApyrux maHerax. Bec tema. HeBecomocTs
" Cuna tpenusi. TpeHHe CKOJIbKEHHUSI U TPEHUE IMOKOSI.
. Tpenue B mpupoie U TEXHUKE
39 CroxkeHue Cuil, HalpaBJICHHBIX MO OJHOW MPSMOM.
' PaBHoOnelicTByIOIIAsA CHUIT
3.10 [TpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMIKEHMUS
(wapuka B JKUAKOCTH, MOJEIM BJIEKTPUYECKOTIO
aBToMoOmWIss W Tak pganee). OmpenerneHue cpemaHei
CKOPOCTH CKOJIbXEHHsA Opycka WM IIapuka I10
HAKJIOHHOM IulocKOoCTH. OmpeneneHue IIOTHOCTH
TBEépIoro  tena.  ONBITBI,  JE€MOHCTPUPYIOIINE
3aBUCUMOCTh PacCTsDKEHUS (IepOopMaluin) MPYy>KUHBI OT
OPUIOKEHHOM cuibl. OmNbITHI, JEMOHCTPUPYIOIINE
3aBHCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U

XapaKTepa COIMPHUKACAOIUXCs HOBerHOCTeﬁ

dusnueckue SIBJICHUS B IIpuUpoaAc: IMMPUMEPLI ABHKCHUS C

3.11 Pa3IMYHBIMK CKOPOCTSMH B )KUBOM U HEKUBOW IIPUPO/IE,
JIeWCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: IMHAMOMETP, MOAIIUITHUKN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpaoro Tena. CrocoObl yMEHBIIEHUS U

YBCIIUUCHUA OaBJICHUSA

4.2

I[aBHeHI/Ie rasza. 3aBUCUMOCTh JaBJICHHUA Tasa oOT

00BEMa, TeMIepaTypbl

43

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMU, )KUIKOCTAMU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

4.4

3aBUCUMOCTH JaBJICHHUA KHIAKOCTH OT FJ'Iy6I/IHI>I.
I'mppocratuyeckuii  mapajoxc. Coobmatommuecs

cocynbl. ['uapaBinnueckie MeXaHU3MbI

4.5

AtMochepa 3eminu U arMochepHOE JIaBlIEHUE.
[TpyyrHBI CyIIECTBOBAHUS BO3AYIIHOW OOOJOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(EpHOro IaBlIEHHs OT BBICOTHI HaJl YPOBHEM

Mopst

4.6

N3mepenne atmocheproro masnenus. [IpubGopsr mis

U3MEpEeHus: aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHE JKMIKOCTH M Ta3a Ha IMOIPYKEHHOE B HUX
Teno. BrlTankuBaromasi (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tejla B BOAE OT
0o0béMa TOrpyKEHHOM B KHUAKOCTh 4YacTH Tela.
OnpeneneHre BbITATIKUBAIONIEH CHIIbI, JEHCTBYIOIICH
Ha TeJo, IOrpykEHHOE B KUAKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIICH CUIIbI, IEUCTBYIOIICH
Ha TEIO B JKHAKOCTH, OT Macchl Tena. OIEBITHL,
JIEMOHCTPHUPYIOLLIME 3aBUCUMOCTb  BBITAJKUBAIOLLEH
CUJIbI, IEHCTBYIOIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa
MOTPY>KEHHOM B KHUAKOCTh YACTH TeJIa U OT IJIOTHOCTHU
)kugkoctd.  KoHcTpyupoBanwe — apeoMmerpa WU
KOHCTPYMPOBAHHE JIOJKM U  OIpeaeneHue  eé

rPy30M0ABEMHOCTH

4.10

du3nyeckue SABJICHHUA B npupoae: BJIMSAHHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKUBOH OpraHu3sM,

TJIaBaHuEe PhIO

4.11

TexHuueckue ycCTpOWCTBa: COOOINAIOLIMECS COCYJBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanuueckas pabota

5.2 MexaHnueckas MOIIHOCTh

53 [TpocTble MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs

. 10ckocTh. [IpaBusio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0KYy
«3omoroe  mpaBwio»  MexaHuku. Koaddumuent

5.5 MIOJIE3HOTO  JEWCTBUSA ~ MexaHusMoB.  IIpocrteie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToreHmanpHas SHEPrun TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHuueckas 3Heprusi. 3aKOH WU3MEHEHUs U

COXPAaHCHUSA MEXaHH4YeCKOMH OHCPTIUn




59

[TpakTuyeckue pabOTHI:

Onpenenenue  pa®OTbl  CHJIBl  TPEHUsA  IIpHU
PAaBHOMEPHOM [BJKCHMM Tejla [0 TOPU30HTAIbHOU
nosepxHoctu. MccienoBanue — yciioBuM  paBHOBECHUS
ppiuara. M3mepenune KIIJI HakjIOHHONW  IIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpAaHCHHA MEXaHUYeCKOM OHEPIrun

5.10

du3nyeckue SBICHUS B Ipupoac: pblHaru B TEIC

YCJIOBCKA

5.11

TexHuueckue yCTpOWMCTBA: pblYar, IOJBHKHBIA U
HEMOJIBUKHBIN OJIOKHU, HAKIIOHHAS TIIIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC

Kox
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU
TEOpUM CTpPOEHHs BeuwiecTBa. Macca H  pasmepsl
MoJieKysl1.  OmbITBl, MOATBEP)KJIAIOLIUE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUUn

6.2

Mogenu TBEpHOro, KHIKOIO M  Tra3000pa3HOro
cocTosHu# BemecTBa. Kpucranmnueckue u aMmopQHbie

TCII1a

6.3

OOBsicHEeHHE CBOIMCTB I'a30B, XKHUJIKOCTEH 1 TBEPABIX TEI
Ha OCHOBE IIOJOKEHUH MOJEKYIIPHOKUHETUIECKON

TEeopuu

6.4

CwmaumnBaHUe U KalmuJIJIIPHBIC ABJICHUA

6.5

TennoBoe paciiipCHuC U C:KaTue

6.6

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO

TCIIJIOBOI'O IBHMXKXCHHA YaCTHUIL




BuyTpeHHss DHEPIHUsL. Criocobbl  M3MEHEHUs

6.7 BHYTPEHHEH SHEpPruu: TEIUlonepeaadya U COBEPILICHHUE
paboThI
63 Buner TEIUIONEPEIaun: TEIUIONPOBOJHOCTD,
' KOHBEKIINS, N3Iy4YEHUE
KonuuecTtBo  TEIuIoTHI.  YelbHas — TEIUIOEMKOCTb
6.9
BELIECTBA
TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOro OanaHca
611 [InaBieHne w©  OTBEpAEBaHHWE  KPUCTAJUIMYECKUX
' BEUIECCTB. Y J€/IbHAs TEIUIOTA I1JIaBICHHUS
[TapooOpa3zoBanue U  KouzaeHcauus. Mcmapenue.
612 Kunenue. VYpaenpHas Temiora napooOpa3oBaHus.
. 3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(EPHOT0
JTaBJICHUS
6.13 BrnaxHocTh Bo3ayxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TEII0Ta CTOPaHus
[Mpunmuner  pabotel  TemnoBbix aBurareneii  KIIJI
6.15 TEIUIOBOTO JIBUTATENsA. TEeIUIOBbIE ABUTATENN U 3alUTa
OKPYXaIoIIe Cpeasbl
3aKOH COXpaHEHMsI M IPEBpPALICHHUS DJHEPIUHU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTHyeckue paboOTHI:
OnpiTbl 1O OOHApY)KEHUIO  ACHCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHNIO KPUCTAJIJIOB TOBAPEHHOU
COJIM WJIX caxapa.
6.17

OnpIThl 0 HAOTIOJEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB, KUIKOCTEN U TBEPIBIX TEI.

Omnpeznenenue qaBieHUs BO3ayXa B OaIOHE HINPHIIA.

OnbIThL, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD JaBICHUS

BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.




[IpoBepka runoTe3sl JMHEMHON 3aBUCUMOCTH JJIMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIepaTypBbl.

HabmtoieHue n3mMeHeHns BHyTPEHHEN SHEPrUM Tella
B pe3yJIbTaTe TEIUIONepeiaun U paboThl BHEITHUX CHJI.

HccnenoBanue  siBieHUA  TeIUIoOOMeHa  IpH
CMELIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IIOJYyYEHHOTO
BOJOM HpH TEMJOOOMEHE C HarpeTbiM METaJUIMYECKUM
HUAJTUHAPOM.

Ornpenenenne yaenbHOU TEMIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

OnpeneneHHe YHGHLHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

6.18

@u3nyecKre SBICHUS B MPUPOJE: IMOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SIBJICHHUS B TPHUPOJIE,
KpUCTaibl B mpupoje, u3nydenue  ConHia,
3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHKE

pOCHI, TyMaHa, UHesl, CHeTa.

6.19

TexHudeckue yCTpOMCTBA: KalWUISAPBL, IPHUMEPHI
WCIIOJIB30BAaHUsl KPUCTAIIIIOB, )KUJIKOCTHBI TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETPHI, IICUXPOMETp, MapoBas TypOHHA,

JABUTaTC]Ib BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpusanus Ten. [[Ba posia aNeKTpUUEeCKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTbH CHJIbI B3aUMOJECUCTBUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEX]TY TEIaMHU)
DneKTpudeckoe noJie. HanpsixénnocTs

7.3 aeKTpudeckoro mnoss. IlpuHmun — cyneprno3uiun

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexTpuyeckux 3apsAaoB. DJIEMEHTApHBIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenune atoma. [IpoBogHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHUs JICKTPUUYECKOro 3apsiia
76 ONEeKTpUYEeCKU  TOK. YCIOBHS  CYLIECTBOBaHUS
' ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA
JencTBus 3JIEKTPUUECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). DIEKTPUYECKH TOK B
JKUJKOCTAX U Ta3ax
. OnekTpuyeckas 1enb. Cuina Toka. DJIEKTPUUYECKOE
' HaIlpsKEHUE
=9 ComnpoTuBieHne IIPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa aJ1d yyacTka Lenu
[TocnenoBarenpHOE ¥ MapajUIeIbBHOE COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGota M MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
13 DneKTpUYecKue Ienu U MOTPEOUTENH AIEKTPUUIECKON
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrossHHBIE MarHuThl. B3auMoelicTBue MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruutHoe mnoJsie. MarHuTHoe mojie 3eMJId U €ro
. 3HauY€HUE IS )KM3HU Ha 3emiie
716 OneiTr Opcrena. MarHuTHoe moJ€ 3IEKTPUYECKOTO
. ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO TIOJSl HA MPOBOJHUK C TOKOM.
717 DIIeKTpOoABUTaTENb IOCTOSIHHOTO TOKa. Mcnonb3oBanue

JJIEKTPOJBUraTeIe! B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCHIOPTE




Onpitel  @apanes. SIBaeHHe  AIEKTPOMAarHUTHOM

7.18
unaykiuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. CnocoObl MOJIyYEHUSs
7.19 AJEKTPUYECKOM  DHEPruu.  DJIGKTPOCTAHLIMM  Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
[TpakTrueckue paboTHI:
OnpITel 1O HAOMIONEHUIO  DJICKTPU3AIMH Tl
WHIYKIUEH U TIPH CONPUKOCHOBEHHUH.
HccenenoBanue AEUCTBUSA DIEKTPUYECKOrO IIOJS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.
COopka u mpoBepka pabOTHI SJIECKTPUUYECKON IICIH
IMOCTOSIHHOTO TOKA.
W3mepenne u peryampoBaHue CHIIbI TOKA.
W3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO
4yepe3 pe3ucTop, OT COMPOTHBJICHUS PE3UCTOpa U
HaIpsHKEHUsS Ha PE3UCTOPE.
OMBITHI, JIEMOHCTPHUPYIOLINE 3aBUCHMOCTD
720 ANEKTPUYECKOTO COIMPOTUBIICHHS MPOBOJHHUKA OT €ro

JUTMHBI, TUIOIIA/IA MOMEPEYHOT0 CEYEHUS U MaTepuara.
[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUU TMPHU
[IOCJIEN0OBATEIIbHOM COEAUHEHUM [IBYX pE3UCTOPOB.
[IpoBepka npaBuiia sl CUIIbI TOKA MPU MapalIeIbHOM
COCTMHEHUU pe3ucTopoB. Ompenenenne padOTHI
AJIEKTPUYECKOTO TOKAa, HAYIIET0 Yepe3 PpPe3UucTop.
OrmnpezneneHre MOIIHOCTUA — DJIEKTPUUYECKOIO  TOKa,
BBIICIISAEMOM Ha pe3ucrope. HccnegoBanue
3aBUCHUMOCTH CHUJIbI TOKA, HIYLIETO YEPE3 JAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KIIJ[ marpesarens.
HccnenoBanue MarHuTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydeHne MarHuTHOTO MOJs
MMOCTOSITHHBIX MAarHUTOB TIPH WX OOBEAWHEHUU U

pazaenenuu. MccnenoBanue AEHCTBUS AIEKTPUUECKOTO




TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBYS KaTYUIKU C TOKOM M MarHuTa OT CUJIbI
TOKAa M HampaBlieHUs ToKa B Karymike. M3yuenue
JIEUCTBUSI MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM.
Kounctpyupoanue u U3y4eHue paboThI
AJIEKTPOJBUTATEIS. N3mepenue KITA
AJIEKTPOJIBUTATEIbHOM  yCTaHOBKH.  ONBITBL 1O
U CCIJIEJOBAaHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM
WHAYKIMHA: WCCIEJOBAHUE H3MEHEHHI 3HAa4YeHUS U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

7.21

duzuyeckue SBICHHUS B MPHUPOJAE: DJICKTPUUECKUE
ABIIEHUsT B atMocdepe, DIEKTPUYECTBO HKUBBIX
OpPraHu3MOB, MAarHUTHOE T10JIe 3eMJIH, Ipeti( TOTOCOB,
POJIb MAarHUTHOTO TIOJIS JISl )KU3HH Ha 3eMJIe, MOJISIPHOE

CHAHHC

7.22

TexHu4ecknue yCcTpOMCTBA: DIJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIICKTPUYECKON DHEPTUH,
3JIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIC
AIEKTPONIPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
IIPEAOXPAHUTENH, SJIEKTPOMATHUT, AJIEKTPOJBUIaTEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox snemenra [IpoBepsieMbIe PIE€MEHTHI COACPKAHUS
pasznerna
MEXAHUWYECKMUE SIBJIEHV S
Mexannueckoe JBH)KeHUE. MarepuanbHas ToOYKa.
8 8.1 Cucrema orcuéra

8.2 OTHOCHUTENBLHOCTh MEXaHHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE




HepaBHOMepHOE  NpPAMOJIMHEHHOE  JBUYKEHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTh  Tejla  MpHU
HEPABHOMEPHOM JBUKEHUU
g5 VYcekopenne.  PaBHOyCKOpeHHOE — IIPSIMOJIMHEWHOE
' JBUKCHHE
8.6 CBoOogHoe magenne. OneiTel [ anunes
PaBHOMEpHOE ABUkKEHHE O OKPYKHOCTH. [lepuon u
8.7 gactoTa oOpaimeHus. JIuHelHas W yrjioBasi CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBbriii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHna
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHUuMND cynepno3uium cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHus: cujla TPEHUS CKOJBXEHUs, cuia
' TPEHUS TTOKOsI, APYTHE BUABI TPCHUS
S 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHMS.
. YckopeHnre cBOOOTHOTO NaICHUS
%15 JBwxenne mmaHer Bokpyr Comnuma.  Ilepmas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh U eperpys3ku
S 16 PaBHOBecue MmarepuanbHOM TOYKU. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOIoO Tela C 3aKPEMIEHHONW OCBIO
. BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsc tena. IsMeneHne umitynsca. IMITyIbC cHITbI
8.19 3aKOH COXpaHEHUs NMITYJIbCa
8.20 PeaktnBHOE NBHXKEHUE
8.21 Mexannyeckasi paboTa U MOILTHOCTh
82 PabGota cun TskecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [loTeHuumanbHass 3HEprusi Tejla, MOAHITOrTO HaJ
' MOBEPXHOCThIO 3eMJTN
8.24 [ToTeHIManbHas SHEPTUsl CHKATOU MPYKUHBI




8.25

Kunernueckas sHeprus. Teopema 0 KUHETHYECKON

SHEPTUU

8.26

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

8.27

[TpakTuyeckue paboOTHI:

OnpeneneHne cpeHel CKOPOCTU CKOJBKEHUS Opycka
WIA JBYDKCHUS IIapHKa [0 HAKIOHHOW IUIOCKOCTH.
Onpenenenne yCKOpeHUs Tela MpU PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HavyallbHOW
CKOpOCTH.

[TpoBepka THUMOTE3bI: €CIAM TNPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HaYaJIbHON CKOPOCTH ITYyTH OTHOCSTCS
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHU OJMTHAKOBBI.

HccnenoBanne  3aBUCHMOCTH CHWJIBI  TPEHHUSA
CKOJIBKEHUST OT CHJIBl HOPMAIBHOTO JIaBJICHHSL.
Omnpenenenne kodpUIMEHTa TPEHUS CKOIBKEHHUS.
Onpenenenne XKECTKOCTU TPYXHUHBL. OtnpenencHue
paboThl CUJIBI TPEHUS TPU PABHOMEPHOM IBUKEHHUH
TeJa TI0 TOPU30HTAIBLHOM MOBepxHOCTH. OnpeeneHmne
paboThl CHUIIBI YNPYTrOCTH TpPU MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETIOJIBFDKHOTO W TOJBHKHOTO

OJIOKOB

8.28

PU3NYECKUE SABIICHUS B IPUPOJIE: IPUIMBBI U OTJIUBBI,
JIBMKeHrEe TuiaHeT COJIHEYHOM CHUCTEMbI, pEAKTUBHOE

JABUIKCHUC )KUBBIX OPTaHHU3MOB

8.29

Texuudeckue yCTpOf/'ICTBaI CIIMAOMETP, JATUYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KHME KOJIEFAHUA 1 BOJIHBI

9.1

KonebarensHoe NBIDKCHHUE. OcHOBHEIE
XapaKTePUCTHKU  KONeOaHWii: TepHuoj, dYacroTa,

aMILITyaa




9.2

MaremMatnyeckuii ¥ IPYKUHHBIA ~ MasATHUKHU.
[IpeBpamienre  3HepruM  Opu  KosebGaTeIbHOM

JIBIDKCHUN

9.3

3aryxatomue Koinebanus. BeiHyKIeHHbIE KOIeOaHUs.

Pe3onanc

94

Mexaandeckrue BoOJHBL. CBOHCTBA MEXaHHYECKHX
BOoiH. [IpomosbHbIE M TomepeuyHble BOJIHBL. JlimHa
BOJHBI M CKOPOCTh €€  pachpocCTpaHEHHs.
MexaHu4ecKkre BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE

BOJIHBI

9.5

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

9.6

NHdpa3Byk u yabTpa3Byk

9.7

[TpakTrueckue pabOTHI:

Ormpeznenenre 4YacToThl W TMepuofa KoJjebaHui
MaTeMaTHYECKOr0 MasTHHKA.

Ormpenenenre 4YacToThl W Mepuoja KoJjieOaHUM
MPYKUHHOT'O MAsITHUKA

UccnenoBanue 3aBUCHMMOCTH T€pUOAa KoJieOaHUH
MOABEIIEHHOTO K HUTU TIpy3a OT JJIUHBI HUTH.
UccnenoBanue 3aBUCHMMOCTH TepUOAa KoJieOaHUH
MPY’KUHHOTO MasTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoneOaHuit rpy3a,
MOJABEIIEHHOT0 K HUTH, OT MacChl rpy3a U KECTKOCTU
npykuHbl. M3mMepeHne yCKOpeHHUs CBOOOIHOTO

naaCHUsA

9.8

®du3nyecKkue SBJICHUS B npupoac: BOCIPUATHUC 3BYKOB
KUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 3X0

9.9

Texuudeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJB30BaHHC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

BHGKTpOMaFHI/ITHOC I1O0JIC. BHGKT‘pOMaFHI/ITHBIe BOJIHBI.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2

I[IIxana >1€KTPOMarHUTHBIX BOJIH




103 DJeKTpoMarHuTHas npupoja ceera. CKOpocTh CBETa.
' BosiHOBBIE CBOIICTBA CBETA
[TpakTiueckue paboThI:
10.4 N3yuenune CBOWMCTB d3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
duzuyeckue SBICHUA B MpHUpPOJE: OHOJOTHYECKOE
10.5 JeiicTBUE  BUAMMOTO,  yIbTpadUOIETOBOTO U
PEHTTEHOBCKOTO U3TyUYCHHH
106 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBGBIE SABJIEHUA
11.1 JlyueBas monenb cBera. IcTouHMKH cBETa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaKeHHsI CBETa
114 [Ipenomnenue cBera. 3aKkOH NPEIOMJIEHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
I1.5 JInnza. Xop y4en B JIMH3E
116 OnTuueckast cucreMa (oToarmnapara, MUKpOCKOINa U
. TeJIeCcKoIa
['maz kak omnrTuyeckas cucremMa. bIU30pyKoCTh u
11 11.7
JATbHO30PKOCTh
Paznoxxenne Oenoro cBeta B crnekTp. OmbITh
11.8 Heiotona.  CrnoxeHue  CHEKTpaldbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBanne 3aBUCHUMOCTH  YIJIa  OTPaKCHHS
CBETOBOTO JIy4a OT yTIJIa MaICHHUS.
119 W3ydyeHne xapakTepUCTUK M300pakeHUs MpeaMeTa
. B IJIOCKOM 3€pKaJe.
HccrnenoBanrne 3aBUCUMOCTH yria MPEIOMIICHUS
CBETOBOI'O JIy4ya OT yrja MaJieHusl Ha TPaHMIIe «BO3AYX —
CTEKJIO.




ITomyyenune M300pakeHui c IIOMOILIBIO
coOuparouiel JTMH3bI.

Onpenenenue ¢dokycHOrO  paccTosHUs u
ONTUYECKOH CHJIbI COOMpAIOILEH JTMH3BI.

OmnBbITHI 110 PA3I0KEHUIO OEJIOr0 CBETa B CIIEKTD.

OnbITHl 110 BOCHPUATHUIO LBETa MPEAMETOB IPU UX

HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI

11.10

du3nuecKkue SIBICHUSI B npupoac: 3aTMCHHUA COJIHLIa u
.HYHBI, OBCTa TCJI, OIITUYCCKUC SABJICHHA B aTMocq)epe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue  yCTpOWCTBA:  OYKHM,  IIEPHUCKOIL,

Q)OToannapaT, OIITHYCCKHUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA
11 OnbiTel Pe3epdopna u nnaHerapHas MoOJENb aToOMA.
' Mognens aroma bopa
122 Hcnyckanyve u morsiomeHne cBera atToMoM. KBaHTBL
. JIunenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3nyyeHus
14 Crpoenne aromHoro sAnapa. HykinoHHas Mozens
' aTOMHOTO sapa. M30Tomnsl
15 PannoaxtuBHble npeBpamenus. Ilepuon nomypacnana
. ATOMHBIX SIJEP
126 SnepHbie peakiy. 3aKOHBI COXpaHEHUS 3aps10BOIO U
' MacCOBOTO YUCEI
OHeprusi CBA3M AaTOMHBIX sAnep. CBA3p Maccel M
12.7
SHEPrUu
0% Peakuun cuHTesa u geneHus supep. McTouHuku
' sHeprun CoJIHIA U 3BE3]T
12.9 Anepnas oHepreruka. JlelicTBue paguOaKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuyeckue paboOTHI:
12.10 Halnronenne CIUIOMIHBIX W JIMHEWYAThIX CIEKTPOB

H3TYy4YCHUS.




HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY IyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa

@usznueckue SBICHHUA B IPUPOJE: €CTECTBEHHBIN

paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE W3JIyYEHUE IMPUPOIAHBIX MHUHEPAJOB,
NEHCTBUE PaJMOAKTUBHBIX M3JIYYEHUH HA OPraHu3M
4es0BeKa
112 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ JO3UMCETP, KaMEpa Bunbcona




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

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOM
NPOorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanwe ponu ¢Qu3ukm B  HAaydyHOW KapTUHE  MHPa,
c(OpMHPOBAHHOCTh 0a30BBIX NPEACTABICHUNH O 3aKOHOMEPHOMH
CBSA3U U II0O3HABAEMOCTH SIBJICHUU ITPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeld poau (U3MKK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTHHA, 00 SBOJIOLUU
(Gu3MYeCcKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJAE POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJIAX MaTepuu (BEIIECTBO W TIOJIE), O JIBIJKCHHH Kak
crioco0e CyIIeCTBOBaHMSA Marepuu, 00 aTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOEHUS BELIECTBA, O (PU3UUECKOW CYIIHOCTH SIBJICHHM
OpUpoabl  (MEXaHWYECKMX, TEeIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBbIX); YMEHHE pa3iuyaTh SBJICHHUS IO OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
NaHHOe (u3nueckoe sBJICHHE; YMEHHE PaclO3HaBaTh MPOSIBICHUE
M3YYEHHBIX (PU3UUECKUX SIBICHUI B OKPY>KAIOLIEM MHpPE, BBIICIASA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHoBamMu MOHSITUHHOIO amnmapaTta U CHUMBOJWYECKOTO
sI3pIKa (PU3UKU M UCTIONIB30BAHKUE WX IS PEIIeHUs] YUYeOHbBIX 3aj1ay;
YMEHHE XapaKTEepPU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBIICHUS U

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIUPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBaTh HU3YYCHHBIC CBOICTBa Tel H (I)I/I3I/I‘ICCKI/IC

ABJICHUA, UCITIOJIB3YA (bHSquCKI/Ie BCJIIMYHHBI

Bnanenne ocHOBaMHM METOZOB HAyYHOTO MO3HAHHA C Y4YETOM
coOJr0IeHHST TTPaBUII O€30M1acCHOT0 TPY/Ia: HaOM0AeHHE (PUZNIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOATEIBHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JTaHHOTO Habopa 000pyAOBaHMs 110 HHCTPYKLIMH, OIIMCHIBATh X0
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TMPSAMBIX M KOCBEHHBIX M3MEpPEHHH (PU3NYECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBAaTh WU3MEPEHHUs, CaMOCTOSTEIIBHO
coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY [0 HHCTPYKLHH,
BBIYMCIIATh 3HAYEHUE BEJIWYUHBI M AHAJIM3UPOBATH I1OJyYECHHBIE
pe3ysnbTaTtl ¢ y4€TOM 3aJaHHOW IOIPEHIHOCTH PE3YJIBTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX DKCIEPUMEHTAIbHBIX HCCIIECJOBAHM;
CaMOCTOSITENIFHO COOHMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIIENOBAaHUE 10  HMHCTPYKLMM, IPEICTaBIIATH
MOJTyYSHHBIE 3aBHCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE TaOIHIl U
rpaduKOB, Y4YUTBIBaTh IOTPELIHOCTH, JeJaTh BbIBOABI 110

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonumanue  XapakTepHbIX CBOMCTB  (pU3MUECKHX  Mojesel
(MaTepuanbHas TOYKa, aDCOIIOTHO TBEPJIOE TEJI0, MOAEIN CTPOECHUS
ra3oB, JKUJKOCTEH M TBEPABIX Tel, IJIaHETapHas MOJENb aroma,
HYKJIOHHAsl MOJEJIb aTOMHOTO $pa) U YMEHHME NPUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMeHue o0bsACHATh PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYallUd IIPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUYNHHO-CIICICTBEHHBIE CBI3H
U CTPOUTHh OOBSCHEHHE C ONOpPOH Ha HW3yYeHHBbIE CBOWCTBA
(bu3nuecKnx SBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENIN

YMmeHnue pematbh pacuéTHble 3amaud (Ha 6ase 2 — 3 ypaBHEHHil),
UCIIONIb3Ysl 3aKOHBI W (OopMysbl, CBsA3BIBaOIIME (PU3MUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpPaTKOE YCIIOBUE 3aJayH,
BBISIBJISITH HEJIOCTAIOIIME JAaHHbIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HE00XO0AUMBIE JUIs € PelIeHts, UCTIOIb30BaTh CIIPAaBOYHbIE JaHHBIE,
IIPOBOJMUTH PAcU€Thl U OLEHUBATH PEATMCTHYHOCTH IIOJYyYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUUHBI; YMEHHUE OTIPENIENATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOTYYECHHON IPU PEIIEHUH 3aaun




YMeHHne XapakTepu3oBaTh MPUHIUIBI JACHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCJE OBITOBBIX NMPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTMYECKHUX MPOLIECCOB MO UX OMUCAHUIO, UCTIOJIb3YsI 3HAHUS O
CBOMCTBaxX (U3NYECKUX SABICHUH M HE0OXoauMble (U3HUECKUE

3aKOHOMEPHOCTH

10

YMeHue HCIonb30BaTh 3HAHUS O (U3UYECKUX SBJICHUSAX B
MOBCEIHEBHOM JKM3HU Ui obOecredeHus: 0O€30HacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH  mpuOOpaMH ¥ TEXHUYECKUMHU
yCTPOWCTBaMHU, COXpPaHEHHs 3I0pOBbS M COONIONCHHS HOPM
HKOJIOTUYECKOTO MOBEJCHHSI B OKpYXKAIOIIeH cpene; MOHMMAaHUE
HEOOXOMMOCTH NPUMEHEHHS TOCTIKCHUH (U3UKU U TEXHOJIOTHH

IJId paliqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUSA

11

OneIT moucka, IpeoOpa3oBaHusl M IpeACTaBiIeHUs] HH(OpMaLUU
(Gu3MYEeCKOro colepKaHus C HCHOJIb30BAHHEM HH(OPMAILIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTH; yMEHHE OLIEHUBATh JOCTOBEPHOCTD
MOJy4YeHHON WH(QOpPMallMd Ha OCHOBE HMMEIOLIUXCA 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ UCTOYHUKOB; YMEHHE UCIOJb30BaTh IpHU
BBINOJIHEHUH Y4eOHBIX 33JaHUN HAay4HO-IIONMYJIAPHYIO JIUTEPaTypy
(bU3MUECKOTO COEepIKaHUsI, CIIPAaBOYHbIE MaTEpUabl, PECYPChl CETU
WntepHer; BiageHue 0a30BbIMM HaBBIKAMH IPeoOpa3oBaHUS
nHpoOpMalUd U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIryl0; YMEHHE
co3/laBaTb COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




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

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrtema OTCU€éra.
' OTHOCUTEIBHOCTD JIBHXKCHHS
PaBHomepHOE 1 HepaBHOMEpHOE ABMXKeHUEe. Cpennsis ckopocth. Dopmyna ais
1.2 BBIUKCJICHHSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMeEpHOE MPSAMONIMHENTHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT
BPEMEHH B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUYKEHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCHUMOCTH OT BpPEMEHHU JUIsi TPOEKIUU CKOPOCTH, MPOEKIIUU
NepeMENIeHHs, MyTH, KOOPAMHATHl NPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOPJMHATHI T€lda OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHHUS:
2
Sf) =V, # i+ a2y *;
2
@opMybl ISl POEKUHUU TMEPEMEIICHUS, MPOEKIMN CKOPOCTH M MPOEKIUU
YCKOPEHUS TIPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 s. D=y, -t+a, o
U.\'(f) =Up, T4, I,
a,(f) =canst,
szz - le: =la.s,
I'paduku 3aBUCHMOCTH OT BpEMEHHU ISl TPOCKIIMU YCKOPEHUS, MPOCKIUU
CKOPOCTH, NPOEKIUU TMepeMENIeHUsl, KOOPAUHATHl MPHU PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBUKEHHUU
CBobonHoe nagenue. opMyIibl, OMKMCHIBAIOLINE CBOOOIHOE Ma/IEHUE Tela o
1.5 BEPTUKAIN (JIBWKEHHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emnu). I'paduku 3aBUCUMOCTH OT BPEMEHHU [UIsl MPOEKIHMH YCKOPEHHS,




NOPOCKIIMH CKOPOCTH M KOOPAMHATHI MpPU CBOOOJHOM TMAJCHHUU Teia IO

BEPTUKAIU

1.6

CkopocTb paBHOMEpPHOTO JBIKEHHS Tella MO OKpyxXHocTu. HampaBienue
CKOPOCTH.

®opmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 Pajnyc OKPYKHOCTH U MEPUOJ

oOpareHus:
2MR
L=
T

I_[eHTI)OCTpeMI/ITeJ'ILHOG YCKOpPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMHUTCIILHOI'O

yckopenusi. @opmyiia i1l BBIYACICHUS! YCKOPEHUS:

CDopMyna, CBA3bIBaIOIIAsA NMEpUOa U 4aCTOTY 06pa1ueHH;1:

WV =?

1.7

Macca. IInotHocTh BemecTBa. @opmyiia A BBIYUCIEHUS IIJIOTHOCTH:

_m
P=7

1.8

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil

1.9

SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBJI€HHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEMCTBYIOIIECH

Ha TCJI0

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fyy=-F,

1.12

TpeHI/Ie IOKOSA U TPCHUC CKOJIbKCHMUA. CDopMyna AJI1 BBIYUCIICHUA MOIYJIA

CHUJIBI TPECHUS CKOJIBXKCHUSA:




Hedopmarus tema. Yopyrue u Heynpyrue aegopmanuu. 3aKOH yHpPyrou

nedhopmaruu (3akon ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
FoG. My -i}}:
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
14 @®opmyna A BBIYMCICHUS CHIIBI TsDKECTU BONHM3U moBepxHocTu 3emiu: F =
mg.
JIBrxenue manet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas (pu3nveckas BeTuIrHa.
1.15 =m0
Nmnynbe cuctemsl Ten. M3menenne uMmiyiabca. IMmynbe CUiibl
3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TE:
1.16 P=myU; +iny Uy, =const
PeakTuBHOE ABUXKEHUE
Mexanunueckasi pabora. @opmyna ajisi BEBIYUCICHHS paOOThI CHITBL:
A=Fsoosa
Mexannueckas MOIIHOCTE:
1.17
N=2
I
Kunernueckas u noreHuuanbHas sHeprus. opmya asis BBIYUCICHUS
- KMHETUYECKOW SHEPIUH:




Teopema 0 kuHeTHUECKOU d3Heprun. PopmyIia i BHIYUCICHUS
NOTEHLUAJIbHON PHEPTUH TeNa, TOJAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEpPIusi:

E=E;+E p
1.19 3aKOH COXpaHEHUs1 MexaHn4ecKkoil sHepruu. ®opmyia /it 3aKoHa
COXPAHEHUS MEXAHUYECKOM YHEPTUH B OTCYTCTBUE CHJI TpEHHUs: £ = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXaHUKH.
Peruar. MomenT cuiel: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M,+..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H
[laBiienue TBEpIOTO TEIIA.
®opmya 11 BEIYMCIICHMS TABJICHUS TBEPIOTO Tena:
F
P= S
191 JlaBnenue raza. ATMOcepHOE 1aBICHHE.
. I'mapocratuyeckoe JaBlIeHUE BHYTPHU KUJIKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHUS BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. dopMmyna I ONPENECICHUS BBITAIKABAIOIICH CHIIBL,
JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fa =P8V

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

Mexanuueckue KojeOaHUs. AMIUIMTYJa, TEpUOJ M 4YacToTa KoJeOaHWil.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

1.25

MaremaTuyeckuii W TpPYKUHHBIA MasTHUKU. [IpeBpamieHue sHEpruv mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpogobHbIE U TONEPEYHBIE BOJIHBI. [[JIMHA BOJIHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

L=uv-T

1.28

3Byk. I'poMKOCTB M BbIcOTa 3ByKa. OTpa)keHHE 3ByKOBOW BOJHBI Ha TPaHUIIE

nByX cpell. MH(dpa3Byk u ynbTpa3Byk

1.29

Ilpaxmuueckue pabomul

N3MepeHne cpelHeil TIIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBL;, KECTKOCTHU
NPY>KUHBL, KOAQPHUIHUEHTa TPEHUSI CKOJBXEHUs; pabOThl CHIIBI TPEHUS, CUIIBI
YOPYTOCTH; CpPEIHEN CKOPOCTH ABMXKEHHUS OpycKa IO HAaKJIOHHOM IUIOCKOCTH;
YCKOpeHHs Opycka NpH IBMKEHUU 0 HAKJIOHHOM IJIOCKOCTH; YacTOTHI U
nepuoAa KojeOaHMH MaTeMaTHYecKOro MasTHHKA; YacTOThl WU MepHojaa
KoJIeOaHUH MPYKMHHOTO MasTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIETO Ha phlyar;
paboThl CHIIBI YOPYTOCTH MpPH MOIBEME Ipy3a C MOMOIIbI HEMOABHKHOTO
6J510Ka; pabOTHI CHIIBI YIPYTOCTH MPH MOABEME TPY3a € MOMOUIbIO MOABHKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOW CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH T€JA U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U
OT poJa NOBEPXHOCTH; CHIIbI YNPYTOCTH, BO3HHUKAIOIIEW B MpYyXKHUHE, OT
cTerneHu jAedopManuu NpY>KUHBI; YCKOpPEHHsT Opycka OT yIjla HakJIOHa
HaIPaBJISIONIEH; TIepro/ia (4acTOThI) KOJIeOaHU HUTSTHOTO MasITHUKA OT JTHHBI
HUTH; Tepuojia KoJIeOaHWH TNPYKMHHOTO MasTHHKAa OT MacChl TIpy3a U
KECTKOCTU TPYKUHBI; UCCIEOBAHME HE3aBUCUMOCTU TNepuojaa KoseOaHui

HUTSHOI'O MasATHHUKA OT Macchl rpy3a. [IpoBepka yciioBUs paBHOBECHS pbl4yara

1.30

Qusuueckue A6leHUs 6 npupode: TIPUMEPHl JBWKEHHUS C Pa3IMYHBIMU
CKOpPOCTSAMHU B JKMBOUM W HEKUBOU MPUPOJIC, NIEUCTBUE CUJIbI TPEHUS B MPUPOJIE

U TCXHUKC, NPUIIMBBI U OTJIMBBI, ABUXCHUC IIJIAHCT ConHeuHou CHUCTCMBI,




PCAKTUBHOC ABUIKCHUC JXUBBIX OPraHU3MOB, pbIYaru B TCJIC YCJIOBCKA, BJIMUAHNC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHu3Mm, IIJIaBaHUC pBI6, BOCIIpHUATHEC

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

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AAaTYHUKU ITOJIOKCHHA, PACCTOSAHUA U
YCKOPC€HHA, AWHAMOMETP, INOJAUIMIIHHUKH, PAKCThI, pbIYyar, HOI[BPI)KHBIﬁ u

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAs IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6BITy,

ta1 cooOuIarIuecs: cocybl, YCTpOMCTBO BOJONPOBOIA, THAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, APEOMETP, 3IXOJOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE
2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUM  CTPOCHUS
2.1 BemiecTBa. Mojenn TBEPIOTo, KHIKOTO M Tra3000pa3HOT0 COCTOSHHA
BemiecTBa. Kpucraminueckue u amopgHsbie Tena
25 JBwxkenne uyactull BemiecTBa. CBsA3b CKOPOCTH [JBM)KEHUS YacTHIl C
' Temreparypoii. bBpoyHoBckoe nBmxenue, udpy3us
23 CMauuBaHue U KalWUISPHBIE SIBICHUS
24 TemioBoe paciIupeHue u cxatue
2.5 TemnoBoe paBHOBECHE
6 Buytpennsist sHeprus. Pabora u Temsonepenaya Kak crocoObl M3MEHEHHS
' BHYTpPEHHEN 3HEPTUU
2.7 Bunel Temnonepenadn: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyYCHHE
Harpesanne wu oxnaxzaeHue Tten. KommdecTBo TEIIOTHL. Y enbHas
TEIUIOEMKOCTb:
2.8
O=cm(ty—1)
3aKOH COXPAaHEHHUs PHEPrHMH B TEIUIOBBIX Ipolleccax. Y PaBHEHHE TEIIOBOTO
OanaHca:
2.9
O +0, +..=0
Hcnapenue m konpeHcauus. M3MeHeHHME BHYTPEHHEN 3HEPIHMM B IpoLEcce
510 UCMapeHus U KoHAeHcauuu. KumeHwe KUAKOCTH. YaenbHas TeIuloTa

napoobpazoBanus: L = O/m




2.11

BnaxunocTs Bo3ayxa

2.12

[InaBnenne u xpucraumsauusa. 3MeHEHHE BHYTPEHHEH OJHEPIUH IIpH

IJIaBJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

Y

m

2.13

BHYTpeHHHH OHCPIruA CropaHusa TOILJIMBA. yI[eJ'H:HaH TCIUIOTAa CropaHus

TOoTuIBA: ¢ = Q/m

2.14

[Tpuniumne! paboTs! TermoBsix apurareneid. KIIJ[ TermoBoro apurarens

2.15

Ilpakmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAJUIMYECKOTO LIWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOAON KOMHATHOH Temmeparypbl (pUKCHUpPOBAHHON
Macchl, B KOTOPYIO ONYIIEH HArpeTblii LMIMHAP; KOJMUYECTBA TEIUIOTHI,
OTJIAHHOI'0 HAarpeThIM LWIMHIPOM, IIOCJIE OIyCKaHUS €ro B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCHUTENBHOM BIIAXKHOCTU BO3/AyXa; YJEIbHOW TEMJIOThI
IUIaBlieHUsl Jbjaa. MccrnenoBaHue W3MEHEHHs TeMIEpaTypel BOABI IIPH
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPHU CMEUIMBAaHUHU XOJIOAHON U

FOqueﬁ BOJBI; IIpOo1IE€CCa UCITAPCHUA

2.16

Qusuueckue a61eHus 6 npupode: TIOBEPXHOCTHOE HATSKEHUE U KaMJUIIPHbIE
ABJIEHUSI B MPUPOJIE, KPUCTAIIBI B IpUpojie, u3inydenue ColHila, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera

2.17

Texnuueckue ycmpodcmea: KalmnJUIAPBI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpHUCTAJIJIOB, )I(HHKOCTHBIfl TEPMOMETP, AaTYHUK TEMIIEPATYPEI, TCPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMETPBI, IICUXPOMETP, IMapoBast Typ61/1Ha, JABUTAaTCIIb

BHYTPEHHETO CrOpPaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnekTpu3anus Ten. [[Ba BU1a 2IEKTPUUIECKUX 3apsii0B

3.2

B3anmoneiictre 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

34

OnekTpuueckoe mone. Hanpssk€HHOCTh aiekTpudeckoro mons. [Ipuniun

CYNEPIIO3UIUH JIEKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »siektpuueckux 3apsnoB. JIeHCTBHE JIIEKTPUYECKOrO IO Ha

aeKTpuyecKue 3apsiabl. [IpoBOIHUKN U AUDTIEKTPUKHU




[TocTostHubIM nekTpudeckuil ToK. [leficTBus anekTpuueckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/4
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R = pl/S
3.8 3akon OMa aJis yuacTka aiekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOEqMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=UgI=I+I;R=2.
2 2 ’
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
3.10 Pabota u momHoCTh 2nekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 0= 12 ‘R-t
312 OneiT Opcrega. MarHutHOe MoJie NPSIMOrO MPOBOJHUKA C TOKOM. JIMHHUM
MarHUTHOW WHIYKIIMH
. MarnuTHOe TMOJ€ TMOCTOSIHHOTO MarHuta. B3aumMoneilcTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35eKTpoMariuTHOM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
H3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOLIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.

I/ICCJIGI[OBaHI/IC 3aBUCUMOCTH CHWJIBI TOKA, BO3HUKAIOUICTO B IPOBOJHHUKC

(pe3ucrophl, JIaMIlOuKa), OT HANpsDKEHHWS HAa KOHIAX IPOBOJHHKA;




3aBUCUMOCTH COIPOTUBJIEHMS OT JUIMHBI IIPOBOJHHUKA, IUIOIIAJU €ro
HONIEPEYHOT 0 CEYEHUS U YEIBbHOIO CONPOTHBIICHUS.

ITpoBepka npaBuiia AJis 2JIEKTPUUYECKOTO HAIIPSHKEHUS IIPH I1OCIIEI0BATEIEHOM
COEJMHEHUH IPOBOJAHUKOB; MpaBWJIa JJIS CHJIbI JIEKTPUUYECKOIO TOKA HpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6IeHUsA 8 npupooe: SIEKTPUUYECKHE SIBICHHS B aTMmocdepe,

3.17 3JICKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE MOJIe 3eMJIH, Ipeii() TOI0COB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea. 3NEKTPOCKON, aMIEpMETp, BOJBTMETpP, PEOCTar,
CUETYMK  DJEKTPUUECKONM HSHEPruH, dIIEKTPOOCBETUTENIbHbIE MPHUOOPHI,

3.18 HarpeBaTesIbHbIE ANIEKTPONPUOOpPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTENH, JJIEKTPOMATHUT, ODJIEKTPOJBUTATENh IOCTOSHHOTO TOKa,
TeHEepaTop MOCTOSTHHOTO TOKA

3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana sekTpoMarHuTHRIX BOTH

3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH PEJIOMIICHUS CBETA

3.23 Hucniepcust cBera

304 Jlunza. Xon nydeit B mua3e. DokycHoe paccTosiHue TUH3bL. OnTHYECcKas cuiia

' auH3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuueckue pabomul

H3mepenne onTuyeckoil cuiibl coouparoeil IMH3bL; (POKYCHOIO pacCTOSHUS
coOuparorieii TMH3HI (TI0 CBOHCTBY paBEHCTBA pa3MePOB IpeaMeETa U U300paKeHHSI,
KOrJla TpeaMeT pPAacloJIOKeH B JBOMHOM (DOKyce), ToKaszaTens MperIoMIICHUS

3.26 | cTekna.

UccnenoBanme cBoiicTBa H300paKeHUs, TMOIYYEHHOTO C  ITOMOIIBIO
coOuparoIiel TUH3bI; U3MEHEHUs! (DOKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JTHH3;
3aBHCHMOCTH yTJia MPEIOMJICHUS CBETOBOTO JIyda OT YIJIa IaJICHUS Ha TPaHUIIC
«BO3JIyX — CTEKIIO»

397 Qu3zuueckue senenuss 6 npupooe: 3atmenus ComnHua u JIyHbBI, 1[BeTa Tell,
' ONTHUYECKHUE SIBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKH, TEPUCKOIN, (oToammapar, ONTUYECKUE

CBE€TOBOAbI




KBAHTOBBGIE ABJIEHUA

PagunoakTuBHOCTE. Anbda-, Oera-, raMMa-u3nydeHus. Peakuuu anbga-u 6era-

4.1
pacriazia

42 OmnpbiTel Pesepdopna mo paccessauro anbda-yactur. I[lnanerapHas monenb

' aToma

4.3 Cocras aromHoro sjpa. M3oronst

4.4 [lepuon nonypacnaja aTOMHBIX siAEp

4.5 Snepuble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YHCEI
Qusuueckue s61eHUs 8 Npupode. ©CTECTBEHHBIH pPaJHMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIYy4YH, PaJUOAKTUBHOC H3JIyYCHUE IPUPOJHBIX MHHEPAJIOB,
JeicTBUE paJIMOaKTHBHBIX U3YUCHUN Ha OPraHN3M YeIOBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAWBUIYAIBHBIA IO3UMETD,

KaMeEpa BI/IHBCOHa, AACPpHAasA OHCPICTHKA




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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






