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PabGouast nporpamma no yueoHomy npeamery "®dusuka' (0a30Bblil ypOBEHB).

PaGouas nporpamma no yue6HOMY npeamery "®usnka" (6a30BbIil YpOBEHb) (TIpeaAMeTHAS 00IaCTh
"EcTecTBeHHO-HAy4HbIE MpeaMeThl") (Jaiee COOTBETCTBEHHO - mporpamma Mo (usmke, (U3HKA)
BKJIIOYAET TMOSICHUTEIbHYIO 3alKCKy, COAepkKaHHe OOyueHHus, IUIaHUpYEMble pPe3ylbTaTbl OCBOCHUS
MPOrpaMMbl 10 (PU3HKE, TEMATUHYECKOE U IIOYPOYHOE TIIAHUPOBAHHUE.

loacnumenvhas 3anucka.

[Tporpamma 1o (u3KMKe Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBI€HA Ha OCHOBE
MOJIOKEHU U TpeOOBaHUIl K pe3ylbTaraM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTeibHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a taxxke ¢ y4érom deaepalibHOW padodeil mporpaMMbl
BOCIIUTAHUS ¥ KOHIICTIIIMH MTPeTogaBanms yaeOHoro nmpenamera "dusnka".

Conepxanue TporpaMMbl MO0 (PU3HMKE HANpaBIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH
IPaMOTHOCTH OOYyYaloUIMXCsS W OpraHU3alUi0 W3Y4YeHHUs (PU3MKU Ha JeATEIbHOCTHOM OcHOBe. B
mporpaMMe 1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4€OHOTrO MpeAMeTa B pealu3aluu TpeOOBaHMIA
OI'OC OO0 k mniaaHupyeMbIM JMYHOCTHBIM M METAlpEeIMETHBIM pe3yibTaraM OOy4eHHs, a TaKKe
MEXIPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0OpasoBaHus.

[TporpamMa o (u3MKe ycTaHaBIUBAET paclpeneseHrue yueOHoro MaTepurana mo rogam ooyueHus
(mo kmaccam), mpeiaraeT IPUMEPHYIO HOCIIEAOBATEIbHOCTh U3YYEHUsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COACPIKAHUS M YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroIIuXcsl.

[Tporpamma mo ¢usuke paspaboTaHa C LEIbI0 OKa3aHUs METOAMYECKOH MOMOIIM YYHUTENIO0 B
CO3JJaHMU paboyel IPOrpaMMBl IO yueOHOMY MpeIMETY.

®u3nka ABISETCS CHUCTEMOOOPa3yIoIUM il €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEAMETOB,
TTOCKOJIbKY (PH3UUYECKHUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SBJICHUM, U3y4aeMbIX XUMUEH, ONOJIOTHEH,
acTpoHOMHUEeH W ¢u3ndeckoi reorpadueidi, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MHDAa,
IpeJocTaBIsgeT Haubosee scHble 00paslibl MPUMEHEHHUs HayyHOro MEeTO/a MO3HaHUs, TO €CTh crocoda
MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 MaBHBIX 3a]1a4 (pU3NYECKOro o0pa3oBaHMs B CTPYKType 0011ero o0pa3oBaHUsl COCTOUT B
(OopMHPOBaHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcs.

N3yyenne Qu3uku Ha yoIyONEHHOM ypOBHE NpEANONaraeT OBIAJACHUE  CIEAYIOUIMMHU
KOMITETEHTHOCTSMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUS,

OLIEHUBATh ¥ TIOHUMAaTh OCOOCHHOCTH HayYHOT'O HCCIIEJOBAHUS;

HHTCPHPCTUPOBATH AAHHBIC U UCITOJIB30BATh HAYYHBIC NOKA3ATCIILCTBA JJIA MMOJIYYCHUA BBIBOI[OB".
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[{enu u3ydyenust UMK HA YPOBHE OCHOBHOTO 0OOIEro 0Opa3oBaHUs OMpEIENICHbl B KOHIEHINH
npenofgaBaHus ydebnoro mpeamera "®dusuka" B 00pazoBareNbHBIX oOpraHuzanusax Poccuiickoit
denepanun, pearu3yroX OCHOBHBIE 00IIe00pa30BaTeIbHbIC TPOTPAMMBI.

Lenu uzydyenus pusmku:

npuoOpeTeHue HHTepeca W CTpPEeMJIeHUs OOydaroluxcs K HaydYHOMY H3YUEHHUIO MPHUPOJIBbI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE NPEACTABICHUH O HAYYHOM METOJE MO3HAHUS M (HOPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPY)KAIOILIHUM SIBJICHUSIM;

dbopMupoBaHuE HAYYHOTO MUPOBO33PEHUS KaK Pe3y/bTara M3y4YeHHs OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dopMupOBaHUE TPEACTABICHUH O poinu (UKW Ui PA3BUTHS APYIHMX ECTECTBEHHBIX Hayk,
TEXHHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oymymieil mpodeccrnoHaNIbHON NeSATENbHOCTH,
CBSI3aHHOM C (PU3MKOM, TOATOTOBKA K JaJIbHEHIIIEMY OOYYCHHIO B 3TOM HANPaBJICHUH.

JlocTmkeHne 3TUX Ieliedl mporpamMmbl 1o (pu3uKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreurBaeTcsl peleHUEM CIEAYIOIUX 3a/1a4:

npuoOpeTeHue 3HAHUKW O JTUCKPETHOM CTPOEHUHM BEUIECTBA, O MEXaHWYECKUX, TEIIOBBIX,
ANIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHrne yMEHHWH OINUChIBaTh M OOBICHATH (PU3MUECKUE SIBJICHHUS C MCIIOJIb30BAaHHEM
MOJTy4YEHHBIX 3HAHUI;

OCBOEHHE METO/IOB pEIIEeHUs MPOCTEHIINX Pacd€THBIX 3a/ad C HCHOJIb30BaHUEM (DU3MUECKUX
MOJIeTIeH, TBOPUECKUX U TMPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3BuUTHE YMEHHUI HAONIOAATh MPUPOIHBIE SBJICHUS M BBIOIHATEH OMBITHI, Ja00opaTopHbIe padbOTHI
Y DKCTIEpUMEHTAIbHBIE UCCIEIOBAHUS C HCIIOIb30BAaHUEM U3MEPUTETHHBIX MPUOOPOB;

OCBOEHHE NMPUEMOB pPabOThI ¢ MHPOpMAIHel (U3MUECKOTo collepKaHus, BKI0Yas HH(HOPMAILIHIO O
COBPEMEHHBIX JTOCTIKCHUAX (PH3HMKH, aHAIIN3 U KPUTHYECKOE OLIEHUBaHUE MH(OPMAIIHH;

3HAKOMCTBO €O cdepamMu Tpo(PecCHOHAIBHONU JESTEIHHOCTH, CBSI3aHHBIMU C (U3UKOWU, U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

OO11ee YyuCIIO 4acoB, 3alJIAHMPOBAHHBIX IS U3yYeHHs (GU3UKU HA 6a30BOM ypoBHeE, - 238 4acos:
B 7 kiacce - 68 yacoB (2 yaca B Heneno), B 8 kiacce -68 yacoB (2 daca B Hezen0), B 9 knacce - 102 gaca
(3 gaca B HenenIO).

[Ipennaraemelii B mporpamMmme Mo (U3HKe MepevyeHb Ja0OpaTOpPHBIX padOT U OMBITOB SIBISETCS
pEKOMEHIATENbHBIN, YIUTENb JeNIaeT BBIOOP MPHU MPOBEAECHUU Ta0OPATOPHBIX paOOT U OMBITOB C YUETOM
WH/IMBUYAIEHBIX 0COOEHHOCTEH 00yJaromuxcsl, CIIMCKa SKCIIEPUMEHTABHBIX 3a/IaHUH, TIPeIaraeMbIX B

paMKax OCHOBHOT'O FOCYIapCTBEHHOTO 3K3aMeHa 110 (hH3HKE.



Cooeporcarue 0byuenus 6 7 kuacce.

®usuka 1 €€ posb B IO3HAHUH OKPYXKAIOLIETO MUPA.

®du3suka - HayKa o npupone. SAsineHus npupoasl. Pu3ndecKue sSBJICHU: MEXaHUYECKHUE, TEIUIOBLIE,
EKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl.  M3mepenune ¢uszmueckux BenuuunH. Dusnueckue  mpuOOPHI.
ITorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMA €UHULL.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAayKd H3y4yaroT npupony. EcTecTBeHHO-HAy4HBIH MeETO[
MO3HAHUS: HaONIOACHHE, MOCTAHOBKA HAYYHOIO BOIIPOCA, BBIIBMIKEHHE THIIOTE3, SKCIEPUMEHT II0
MIPOBEPKE TUIOTE3, 00bsICHEHHE HaOmoaaeMoro sipineHus. Onvucanue GU3NYECKUX SBJICHUH C MOMOIIBIO
MoJeIen.

JlemoHCTpanuu.

Mexannueckue, TeIIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

Ouznyeckre TpuOdOopkl U MPOLEAypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IIU(GPOBHIM MPHUOOPOM.

JlaboparopHbie pabOTHI M OTIBITHI.

Omnpenenenue HeHsbl JeNIEHUs HIKaJIbl U3MEPUTENBHOTO IIprudopa.

N3mepenne paccTosiHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TeIa.

Onpenenenue pasMepoB MaJIbIX Tel.

W3mepenue TeMieparypsl IpH IMOMOILIY KUIKOCTHOTO TEPMOMETPA U AaTUMKA TEMIIEPaTyphl.

[IpoBeneHne uccieqoBaHUs MO MPOBEPKE THIOTE3bl: JNAJbHOCTh MOJETA IMIAPUKA, MYIIEHHOTO
TOPU30HTAIBLHO, TEM OOIIbIIIE, YeM OOIbIIE BHICOTA MyCKa.

IlepBoHauanbHBIE CBEIECHMS O CTPOCHUH BEIIECTBA.

CrpoeHue BeliecTBa: arOMbl U MOJIEKYINbI, UX pa3Mepbl. OMbIThI, JOKa3bIBalOIIUE AUCKPETHOE
CTPOCHHUE BEILECTBA.

JBuxxenue vactull BemecTBa. CBsA3b CKOPOCTH JBMIKEHHUS YaCTHUI C TeMIieparypoil. bpoyHoBckoe
nBUKeHue, TMpPysus. BzaumozeiicTBue yacTull BeNeCTBa: MPUTSHKEHNUE U OTTAJIKUBaHHE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHHUE ra3oB, KHUAKOCTEH M TBEPABIX (KPUCTAIIIMUECKHX)
Ten. B3auMoCBsI3b MEXAy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX M KX aTOMHO-
MOJIEKYIISIPHBIM cTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JleMoHCTpanuu.

HaGnronenre 6poyHOBCKOTO JTBUKCHHUS.

Hab6monenne nuddysumn.

Habntonenue siBneHuit, 00bSCHSIIOMUXCS TPUTSHKSHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

JlaGopaTtopHbie paOOTHI U OTIBITHI.

OrneHka 1ruaMeTpa aToMa METOJIOM PSZIOB (C MCTIOIb30BaHueM (oTorpaduii).



OnbITHI 1O HAOIOIEHUIO TETIOBOTO PACILIMPEHHUSI Fa30B.

OnbITH IO OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKCHHUSL.

JIBr>KeHWE U B3aUMOJCHCTBUE TEI.

Mexannueckoe aBukeHue. PaBHOMepHoe M HepaBHOMepHoe aBmxkeHue. CkopocTb. CpenHsis
CKOpPOCTb ITPU HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu 1 BpeMEeHH JIBH>KECHHUSL.

SBnenue uHepuMM. 3aKOH MHEpLUH. B3anMoneicTBue Tesl Kak NMPUYMHA U3MEHEHHS CKOPOCTH
NBUKEHMsT Ten. Macca kak Mepa MHepTHOcTH Tena. [lnmorHocTh BemiecTBa. CBS3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYIN B €JMHUIIE 00bEMA BEIlleCTRA.

Cuna Kak xapakTepucTHkKa B3aumMmoneucTBusi Tes. Cuiia ynpyroctd W 3akoH ['yka. M3mepenue
CWIbl C IOMOIIBIO JWHAMOMETpa. SIBieHHE TAroTeHuss U cwia TsxkecTH. Cuila TSKECTH Ha JIPYTHX
miaHerax. Bec Ttena. Heecomocts. CliokeHHME CWIJI, HalpaBJIEHHBIX [0 OJHOW  IPSAMOIL.
PaBnopelicTByromas cun. Cunna Tpenus. TpeHue CKONbXEHHS U TPEeHUE MOKos. TpeHue B Npupoie u
TEXHUKE.

JeMoHncTpanuu.

Habnronenne MexaHn4ecKoro ABM)KEHUS Tela.

N3mepenne ckopocTH NMPSMOIMHENHOTO IBHIKEHHUS.

Habmronenuve siBJIeHUS] UHEPIIHH.

Habmronenne naMeHeHus: CKOpOCTH IPpU B3aUMOAEHCTBUU TeEl.

CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEJl.

CrnoxxeHue cui, HallpaBJICHHBIX 10 OJHOW MTPSIMOH.

JlabopaTopHbie paOOTHI M OIBITHI.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B HKHUIKOCTH, MOJIETH 3IEKTPUUECKOTO
ABTOMOOWJIS M TaK Jajee).

Omnpenenenue cpeiHei CKOPOCTH CKOJIbKEHUsI OpyCKa MITH IIapuKa 10 HAKJIIOHHOM MJI0CKOCTH.

Omnpenenenne IIOTHOCTH TBEPIOTO TENA.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb  pacTsDKeHus  (nedopmanuu) TPYKHUHBI  OT
MIPUIIOKEHHOW CHJIBI.

OnbpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHS OT BEca Tejla U Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEN.

JlaBneHue TBEPABIX TE, )KUIAKOCTEN U Ia30B.

JaBnenne. CrniocoObl yMEHbILIEHUS U yBenudeHus jaasieHus. JlaBneHue rasza. 3aBUCHUMOCTD
JaBJICHUs ra3a oT 00béMa, Temreparypsl. [lepenaua naBneHus: TBEPABIMH TEIAMU, JKUAKOCTSIMU U Ta3aMHu.
3akon [lackana. IIHeBMaTHueckue MamIMHBL. 3aBUCHUMOCTH JIABICHUS HKHJIKOCTH OT TIIyOUHBI.

I'unpocrarnueckuii mapagokc. Coolriaroniuecs cocyabl. [ uapaBimueckue MeXaHu3MBbl.



Atmocdepa 3emun 1 armocdepHoe napieHue. [I[puuuHbI CyIecTBOBAaHUS BO3AYITHOW O0OJIOUKH
3emmu. Onbir  Toppuyermu. HW3mepenue armMoc(epHOro AaBlIeHHA. 3aBHCUMOCTb aTMOC(HEpPHOro
JaBJICHHSI OT BBICOTHI HAJ ypoBHEM Mopsi. [IpuOops! /1 u3MepeHus armoc(epHoro 1aBieHusl.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teno. BreITankuparonias (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBaHue.

JeMoHCcTpanuu.

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATypHI.

Ilepenaua naBiaeHUs )KUIKOCTBIO M Ta30M.

Coob1maronyecs cocyabl.

I'mppasnuueckuii mpecc.

[IposiBienne nercTBus aTMOC(EPHOTO JaBICHUS.

3aBUCHUMOCTh BBITAIKHBAIOLIEH CHIIBI OT 00bEMa MOrpYy)KEHHOW YAcTH Tejla M IUIOTHOCTU
KHUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOILEH CHJIBI BECY BHITECHEHHOM JKUJKOCTH.

VYcioBue 1ulaBaHHs TeN: IUJIABAaHUE WJIM IIOTPY)KEHUE Tell B 3aBUCHUMOCTH OT COOTHOLICHHS
IUIOTHOCTEHN TeNa U )KUJIKOCTH.

JlaGopaTtopHbie pabOTHI M OIIBITHI.

HccnenoBanre 3aBUCMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy:KEHHON B JKUAKOCTh YACTH Tela.

Omnpenenenre BITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEN Ha TEJIO, HOTPYKEHHOE B )KUJKOCTb.

ITpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CUJIBI, IEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT MacChl
Tena.

OnbIThI, IEMOHCTPUPYIOIIME 3aBHCHUMOCTh BBITAJIKMBAIOLIEH CHIIbI, JEHUCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHne apeomMeTpa WM  KOHCTPYHPOBaHME JIOOKM W OINpeneieHue €€
IPy30I0IbEMHOCTH.

Pabora u mouHOCTh. DHEPTHUSL.

Mexannyeckast pabora. MOIIHOCTb.

[TpocTble MexaHM3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBWii0o paBHOBecHs pblUara.
[IpumeHeHue mnpaBuia paBHOBECcHs pblyara K Onoky. "3omortoe mpaBuwio" MexaHuku. KosdduumeHt
nosie3noro aeictBus (manee - KI1/]) mpocteix mexanu3moB. [IpocTeie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanuueckas sueprusa. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue onHoro Buaa
MEXaHUYECKON PHEPTUU B IPYTroil. 3aKOH COXPaHEHUs PHEPTHH B MEXAHHUKE.

JeMoHcTpanuu.

[TprMepsl MPOCTHIX MEXAHNU3MOB.

JlaGopaTtopHbie paOOTHI U OTIBITHI.



Omnpenenenre paOOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tejla MO TOPU30HTAJIbHOM
MMOBEPXHOCTH.

HccenenoBanue ycinoBUil paBHOBECHUS pblyara.

N3mepenne KITJ] HaKTOHHOM TIJIOCKOCTH.

N3yuyeHune 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPTUU.

Cooepoicanue obyuenus 8 8 kiacce.

TennoBele SIBICHUS.

OCHOBHBIE TOJOXKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTpOEHUs BeniecTtBa. Macca u
pa3Mepbl aroMOoB M MoOJIeKyl. OmbITbI, TOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKOU TEOPHH.

Monenu TBEPAOTO, KHUAKOTO W Ta3000pa3HOrO COCTOSHMM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsSICHEHHE CBONCTB TrazoB, JKUIKOCTEH U TBEPABIX TEI HAa OCHOBE MOJOKEHUH
MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. CMauMBaHWE M KAWUISIPHBIE SIBJIEHUS. TerioBO€ pacuIMpeHue U
c)KaTue.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMXKEHUS YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs] BHYTPEHHEH SHEpruu: TeIulonepefada U COBeplleHHe paboThl. Bumisl
TEIIONEPEIaun: TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3TyUEHUE.

KonuuecTBo TemnoTel. YienabHas TEIUIOEMKOCTh BElIeCcTBa. Terioo0OMeH U TEIJI0BOE PaBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. [lmaBneHue W OTBEpAEBaHUE KPUCTAIUIMUECKUX BELIECTB. YJEJIbHas
teriota TuiaBneHus. IlapooOpazoBanue u koHneHcamnws. Mcmapenwe. Kumenue. VYienbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. YIelbHas TEIJIOTa CTOPAHUS.

[Tpuntmmner pabotsl TernoBbix apurareneit KIIJ[ temmoBoro nsurarens. TersoBble JBUTATENH U
3allUTa OKPYKAIOIIEH Cpebl.

3aKoH COXpaHEHHUS U MIPEBPAIICHHS YPHEPTUHU B TEIUIOBBIX Mpolieccax.

JlemMoHCTpanuu.

Habntonenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6monenne nuddysun.

HaGnronenuve siBeHn CMauMBaHUS M KaTUJUIIPHBIX SBICHUM.

HabmroneHuve TemioBoro paciupeHust Ted.

M3MmeHeHne 1aBlieHus Ta3a Mpu U3MEHEHUH 00bhEMa U HarpeBaHUH WU OXJIAXKICHUH.

[IpaBuna n3aMepeHus TeMIeparypsbl.

Buasl Temionepenayn.

OxJtaxieHrue Ipyu COBEpLUICHUH PabOTHI.



HarpeBanue npu coBepiieHnn paObOThl BHEIIHUMHU CHUIIAMHU.

CpaBHeHuE TEMIIOEMKOCTEN pa3IN4HbIX BELIECTB.

Habntonenue kunenusi.

HabmroneHnre noctostHCTBa TeMIEpaTyphl IPH IMJIaBICHUH.

Moaenu TEIUIOBEBIX ABUTATEIICH.

JlaboparopHbie pabOTHI M OTIBITHI.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJICKYISIPHOTO MPUTSIKECHUSI.

OnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS I'a30B, KUAKOCTEH U TBEPABIX TE.

Omnpenenenue 1aBiIeHUs BO3IyXa B OaJUIOHE IITPUIIA.

OnbITHL, IEMOHCTPHUPYIOUINE 3aBUCUMOCTD JAaBICHHS BO3yXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIQXKICHUS.

[TpoBepka rUMoOTEe3bl JIMHEWHON 3aBUCUMOCTH JJUHBI CTOJOMKA KUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparypsbl.

HabGnronenue n3MeHeHUsT BHYTpPEHHEH SHEPruM Teja B pPE3yJbTare TeIvlonepenadud U pabdoThbl
BHEILIHUX CHJIL.

HccnenoBanue siBJICHUS TEIJIO0OMEHA TPU CMEIIMBAHUH XOJIOIHOM U TOpsiueit BOBI.

OmnpeneneHre KOMMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW TPU TEIJIOOOMEHE C HarpeThiM
METaJNINYECKUM LUIHH]IPOM.

Ornpenenenue yaenbHOU TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue nmpouecca uCapeHus.

Omnpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenye yneabHOM TEIUIOTHI IUIABJIEHUS JIbJIA.

DNEeKTPpUYECKUE U MATHUTHBIE SIBJICHUSI.

Onektpusaius Ten. J{Ba poaa 3JIeKTpUUECKUX 3apsAa0B. BzauMonencTBie 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHUS 3apsSKEHHBIX TEJ OT BEITWYUHBI 3aps/I0OB U PACCTOSHUS
MEX1y TeJlaMu).

Onektpuueckoe mnojne. Hanpsok€HHocTh anekTpuueckoro moind. [lpuHmun cynepno3unuu
ANEKTPUIECKUX TMOoJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenun snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JeKTpudeckuil 3apsia. CTpoeHuwe aroma.
[TpoBOAHUKY M AUAIEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUI TOK. YCIOBHUSI CYLIECTBOBAHUS 3JEKTPUUYECKOr0 TOKA. MICTOUHMKH MOCTOSIHHOTO
ToKa. JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B

KHUOKOCTAX U rasax.



Onektpuyeckas nenb. Cuiia Toka. DIeKTpuyeckoe HampsbkeHue. CONMpOTUBICHHE MPOBOIAHUKA.
VYnenbHOE conpoTuBiIeHUE BenlecTBa. 3akoH OMa st yuactka 1enu. [locienoBarenbHoe U napamielbHOe
COC/IMHEHHE MPOBOIHUKOB.

PaGota m MONIHOCTBH 3JEKTPUUYECKOTO TOKa. 3akoH JDxoyms-JleHna. DnexkTpudyeckue Ienu u
MOTPEOUTENH IEKTPUUECKO SHepruu B ObITy. KopoTKoe 3aMbIkaHue.

[TocTtosiHHBIE MarHUThl. B3auMOAENCTBUE TOCTOSSHHBIX MAarHUTOB. MarHuTHoe 1nosie. MarautHoe
nosie 3eMJId ¥ €ro 3Ha4eHHe Ui ®Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE MOJe MEKTPUUECKOro
ToKa. [I[puMeHeHne NeKTPOMarHuToB B TEXHUKE. J[eMiCTBME MArHUTHOIO IOJS HAa MPOBOJHHUK C TOKOM.
DNEeKTpOJIBUraTellb NOCTOSHHOIO TOKa. Vcronb30BaHue 31EKTPOABUTATENIEH B TEXHUYECKUX YCTPOHUCTBAX
Y Ha TpaHCHOpTe.

Onbitel @apazes. SIBnenue snekTpoMarauTHOW uHaykuuu. [IpaBuno Jlenua. Dnexkrporeneparop.
CrocoObl MOMy4YeHHs] SJICKTPUUECKOM SHEPruu. IJIEKTPOCTAHIMU Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPTUH.

JemoHCTpanuu.

DneKkTpu3aIus Tel.

JIBa pona 3neKTpUYECKUX 3apsiIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TE.

VYCTpolCTBO U IEUCTBUE 3IIEKTPOCKOIIA.

DnekTpocTaTuuecKas HHIYKIHSL.

3aKOH COXpaHEHUS AMEKTPUUECKUX 3apsI0B.

[IpoBOIHUKH U TUANEKTPUKH.

MopaenrpoBaHue CUITOBBIX JUHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKYM OCTOSIHHOTO TOKA.

JIeficTBHS IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUI TOK B KUJIKOCTH.

I'a30BbIii pa3psn.

N3mepenne cuitbl TOKa aMIepMETPOM.

N3mepenne 21eKTpUIeCKOro HAMPSKEHUST BOJIETMETPOM.

Peocrar u marasuH conpoTUBIEHUM.

B3aumopeiicTBuE TOCTOSHHBIX MAarHUTOB.

MonenrpoBaHre HEBO3MOXHOCTH pa3/IesIeHUs MTOJIFOCOB MarHHUTa.

MonennpoBaHre MarHUTHBIX TTOJICH MTOCTOSTHHBIX MAarHUTOB.

OmneIT OpcTena.

MarnuTtHoe nojie Toka. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.

QHGKTPOJIBI/IFaTeJ'IB IIOCTOAHHOI'O TOKA.



HccenenoBanue sBIEHUS 3JI€KTPOMArHUTHON MHIYKIUU.

Omnbitel @apages.

3aBUCUMOCTb HapaBICHUsS MHIYKIIMOHHOIO TOKA OT YCIOBUN €r0 BOSHUKHOBEHMS.

DIEeKTpOreHepaTop NOCTOSHHOIO TOKA.

JlaGopaTtopHbie pabOTHI U OTIBITHI.

OnbITH IO HAOMIOACHUIO SJICKTPU3ALUH TEJT HHAYKIUEH U TIPU CONPUKOCHOBEHUH.

HccnenoBanue AeMCTBUSI SIEKTPUYECKOTO TOJISl HA IPOBOJAHUKH U TUDJIEKTPUKHU.

COopka 1 mpoBepKa padOoThI AMEKTPUUYECKON LEMH MMOCTOSHHOTO TOKA.

W3mepeHne U peryinpoBaHue CUJIbl TOKA.

W3mepeHue 1 perynupoBaHue HalPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA
1 HalpsHKeHUs Ha pe3UCTope.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOAHUKA OT €ro
JUIMHBI, IJIOLIA/IA MTONEPEYHOT0 CEYEHMs U MaTepHuaa.

[IpoBepka mpaBuiIa CIIOKEHUS HAIPSDKEHUH IMPU  IOCIEAOBAaTEIbHOM COEJUHEHHHM JABYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKA MPU MapaieIbHOM COEUHEHNUN PE3UCTOPOB.

Onpenenenne pabOTHI IEKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISEMON Ha pE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UYILLETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEM.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MAarHUTOB IIPU UX OOBEAVMHEHUHN U PA3/IEICHUH.

HccnenoBanue AeMCTBUS 2IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aMMOAECUCTBHS KATYIIKHA ¢ TOKOM U MarHUTa OT
CHJIBI TOKA M HAIIPaBJIEHUs TOKA B KaTYIIKE.

W3yuenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoTsl 3JEKTPOBUTATEIIS.

N3mepenne KIIJ[ anekrpoasurarenbHOl yCTaHOBKH.

OnBITHl MO MCCIENOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM WHIYKIIMH: UCCIIEIOBaHWE H3MEHEHHM
3HAYEHMsI U HAPaBJICHUS MHIYKIIMOHHOTO TOKA.

Cooepoicanue obyuenus 6 9 kaacce.

MexaHnuyecKue SBICHHS.



Mexannueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema otcu€ta. OTHOCUTEIBHOCTH
MEXaHUYECKOr0 IBHKEHUA. PaBHOMEpHOE NpsIMONIMHENHOE ABUKEeHUE. HepaBHOMEpHOE NPSIMOJIMHENHOE
nBrkeHue. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJia MPY HEPaBHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsMonuHEHOe nBmwkeHue. CpoOomHoe maaeHue. OTMbIThI
lanunes.

PaBHOMepHOE nBIXKEHME TTO OKpY:KHOCTHU. Ilepuon u wacrora obpamenus. JluneliHas u yrioBas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBoiii 3akoH Hperotona. Btopoii 3akoH Hbtorona. Tperuit 3axkon Herotona. Ilpunumn
CYINEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akon ['yka. Cuia TpeHUs: CHiIa TPEHHUS! CKOJIBXEHHs, CUja TPEHUsS IOKOS,
JPYTHUE BUIBI TPEHUS.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOJHOTrO majeHus. J[BuxkeHnue
maHeT Bokpyr Counnua. [lepBas kocMuueckas ckopocTs. HeBecoMOCTh U nieperpys3kH.

PaBHoBecue marepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tema C
3aKpEIUIEHHON OCBIO BpaleHus. MomMeHT cuibl. LIeHTp TsxecTH.

Nmnynbce Tena. MI3Menenune umnynbca. MIMnynbe cuiibl. 3aKOH COXpaHEHUs UMITylibca. PeakTuBHOE
JIBUKEHUE.

Mexanunyeckas padoTa u MOLIHOCTh. PaboTa cuil TsbkecTH, ynpyroctu, TpeHusi. CBsi3b 3HEPTUU U
pabotel. [ToTeHIMaNbHAs SHEPTUS Tella, MOIHATOTO HaJl TTOBEPXHOCTHIO 3eMiTH. [loTeHInaNbHAS YHEPTHSI
cxkaroll npyxuHbl. Kunernueckass sHeprus. TeopemMa O KHHETHYECKOM HSHEPruu. 3aKOH COXpaHEHUS
MEXaHUYEeCKOU SHEPIHH.

JleMoHCTpanuu.

Habnronenne MexaHU4eCKOro JIBIKEHUSI Te€lla OTHOCUTEIBLHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHME MyT€W UM TPAEKTOPUI JBUKEHHUS OJHOTO M TOTO € Tela OTHOCUTEIBHO Pa3HbIX Tel
oTcuéra.

N3mepenne cKopoCcTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBHXKEHUS.

UccnenoBanrie npu3HaAKOB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmonenne qBuKeHUs TeNa Mo OKPYKHOCTH.

Habmronenne MexaHMYeCcKUX SIBICHMI, MPOUCXOAAIUX B cucTeMe orcuéra "Tenmexka" mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMYKCHUH OTHOCHUTEIHHO KaOMHETa (DU3HKHU.

3aBHUCUMOCTb YCKOPEHUS TeJIa OT MACChl TeJla U ICUCTBYIONIEN HA HETO CHUJIBI.

Habmronenne paBeHCTBa CUIT IPU B3aUMOJIEHCTBUH TETI.

N3meHeHue Beca Tena npu YCKOPEHHOM JABUKEHUU.

Ilepenaya umnynbca Ipyu B3aUMOACHCTBUM TEN.

[TpeoOpa3zoBanus SHEPTUH NPU B3AUMOJIEHCTBUU TEI.



CoxpaHeHHe UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMIYIIbCa MPU A0COITIOTHO YIIPYToM B3aMMOJICHCTBHH.

HabGntonenne peakTMBHOTO JIBUIKEHUS.

CoxpaHeHre MeXaHUYEeCKON SHEPruu Mpu CBOOOJHOM MaJICHUH.

CoxpaHeHMEe MEXaHUYECKOW YHEPTUH NIPU ABY)KCHUH TeEJIA N0 IEHCTBUEM IIPYKUHBL.

JlaboparopHbie pabOTHI M OTIBITHI.

KoHcTpyupoBaHue Tpakra i pasroHa M JAJbHEHIIEro paBHOMEPHOIO JIBHKEHMS IIApHUKa WM
TEJIECKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJIbXEHUs Opycka WJIM JBM)KEHHUS LIapUKa IO HAKIOHHOM
IIJIOCKOCTH.

Onpenenenne yCKOpEeHUs Tena Py paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJlbHOU
CKOPOCTH.

[TpoBepka runoresnl: €CIM INPU PaBHOYCKOPEHHOM JABM)KEHHM O€3 HadyajJbHOM CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEUETHBIX YKCEJl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO JAABJICHUS.

Onpenenenne KO3pPUIMEHTA TPEHUS CKOIbKEHHUS.

Onpenenenne KECTKOCTH MPYKHUHBIL.

Omnpenenenne pabOTHl CHIBI TPEHUS TPU PAaBHOMEPHOM MABIDKEHHH Tella 10 TOPHU3OHTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIPYTOCTH MPH NOABEME TPy3a C UCIOJIB30BaHUEM HEMOJBM)KHOTO U
MTOJIBUYKHOTO OJIOKOB.

N3ydeHne 3ak0Ha COXpaHEHUs SHEPTHH.

MexaHnndeckue kojaeOaHHs U BOJIHBI.

KoneGarenbHoe nBuxeHue. (OCHOBHBIE XapaKTEPUCTUKU KojJeOaHMH: TEpHoA, 4acToTa,
amruintyna. Marematudeckuil U NpYXUHHbIA MasTHUKU. [IpeBpaleHre sHepruu mnpu KojaedaTelbHOM
JBUKEHUU.

3aryxatouiue kojaeOanus. BoiHyxaeHHble konebanus. Pesonanc. Mexanuueckue BoiaHbl. CBOHCTBA
MEXaHW4YeCKUX BOJH. IlpononbHble UM momnepeuHsle BOJHBL. J[nMHA BONHBI M CKOpPOCTH €€
pacnpocTpaHeHusa. MexaHnueckue BOJIHbBI B TBEPIOM Telle, CeICMUUECKHE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxeHnue 3Byka. MIHPpa3Byk U yinbTpa3ByK.

JeMoHcTpanuu.

Habnronenue xonebaHuii Te Mo AEUCTBUEM CHITBI TSKECTH M CHIIBI YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmronenne BbIHYXIEHHBIX KojeOaHUM 1 pe3oHaHca.



PacnpocTpanenue mpoAoiabHBIX U MOMEPEUHbIX BOJIH (Ha MOJEIHN).

Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI pE30HAHC.

JlaGopaTtopHbie paOOTHI U OTIBITHI.

Omnpenenenye 4acToThl U eproja KojiebaHUi MaTeMaTHYeCKOro MasiTHUKA.

Omnpezenenne 9acToThl U Neproja Kojebanuil Mpy>KMHHOTO MasgsTHUKA

HccnenoBanue 3aBUCUMOCTH IIEpH0/ia KoJeOaHUi MOABEILIEHHOTO K HUTU Ipy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iiepro/ia KojeOaHui Mpy>KUHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MepUoa KojiebaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD IepuoJa KoJeOaHUi MPYKUHHOIO MasgTHUKA OT Macchl
rpy3a 1 *KECTKOCTH MPYKUHBL.

H3mepenue ycKopeHHsi CBOOOAHOTO MaIeHus.

DIEKTPOMAarHUTHOE I0JIE U AIEKTPOMArHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE TMoJie. JIEKTPOMAarHUTHbIE BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[lkana 371eKTpOMarHuTHBIX BOJIH. Mcrioib30BaHue 37€KTPOMarHuTHBIX BOJIH /171l COTOBOM CBSI3H.

DnekTpomMarHuTHas npupoja cera. Ckopocth cBeTa. BoiHOBbBIE CBOIICTBA CBETA.

JlemoHcTpanuu.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

BonHoBBIE CBOMCTBaA CBETA.

JlaboparopHbie paOOTHI M OMBITHI.

N3yuyeHne CBOWCTB JI€KTPOMarHUTHBIX BOJH ¢ IOMOIIbI0 MOOUIIBHOTO TenedoHa.

CBeTOBBIC SIBJICHUS.

JlyueBast moznens cBeta. Mcrounuku cBera. [IpsmonuHeiiHOe pacnpocTpaHeHue CBETa. 3aTMEHMUS
Counnna u Jlynsl. Otpaxkenune cera. [Inmockoe 3epkano. 3akoH OTpaXEHMsI CBETA.

[Tpenomnenune cBera. 3akoH IpesnomiieHus cBeTa. llomHoe BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xon nydeii B muH3e. OnTudeckas cuctema (horoarmapara, MUKpOCKoNa U Teneckona. [ma3
KaK ONTHYECKasi cucTeMa. biin30pykocTh U JalbHO30PKOCTD.

Paznoxenne Oenoro ceera B cmekTp. OmbiTel HbioToHa. CnokeHHE CHEKTPabHBIX IBETOB.
Jucnepcus cera.

JlemMoHCTpanuu.

[TpstmonMHENHOE paclpoCTpaHEHHUE CBETA.

OtpakeHue cBera.

[Tomyuenue n3o0pakeHu# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.



ONTUYEeCKUil CBETOBOI.

Xon ntyueit B coOuparomeit Junse.

Xoz Jydel B paccenBaroLeH JIMH3E.

[Tony4yeHnune n300paxxeHUi ¢ MOMOIIBIO JINH3.

[Tpunumn neiictBus goroanmnapara, MUKpOCKOINA U TEJIECKOIA.

Monens masa.

Paznoxenue 6enoro cBeta B CHEKTP.

[Tony4enue Oenoro cBeTa IpH CI0KEHUH CBETa Pa3HbIX LBETOB.

JlaGopaTtopHbie paOOTHI U OTIBITHI.

HccnenoBanne 3aBUCUMOCTH yIvia OTPAKEHUSI CBETOBOIO Jiy4a OT yIvla MaJeHUs.

N3yueHune xapakTepruCTUK N300paxeHUsl IPeIMETa B INIOCKOM 3€pKaJle.

HccnenoBanyue 3aBUCHMOCTH yIVIa IIPEJIOMIIEHUSI CBETOBOIO JIyda OT yIlla IaJeHUs Ha TPaHHLE
"BO311yX-CTEKJIO".

[Tomyuenue n300paskeHUH C IIOMOIIBI0 COOMPAFOIICH JTHH3BI.

Onpenenenne GOKYCHOTO PAaCCTOSIHUS M ONTUYECKOIN CHUJIBI COOMPAOIEH JTNH3BI.

OnbIThI IO PA3JI0KEHUIO OEJI0Tr0 CBETA B CIIEKTP.

OnbITh! IO BOCTIPUATHIO LIBETA MIPEIMETOB IPH UX HAOIIOIEHUH Yepe3 LIBETOBbIC (PUIIBTPHI.

KBaHTOBBIE ABIECHUA.

OmnbiTel Pesepdopna u mmanerapHass Mojens aroma. Moxens aroma bopa. Hcmyckanwe wu
IIOMIOIIEHNE cBeTa aToMOM. KBaHThI. JInHeyaTple CIEKTPBI.

PagnoaktuBHOCTB. Ajb(da-, Oeta- u ramma-usnyudeHus. Ctpoenue aromHoro siapa. HykinoHHas
MoJieNb aToMHOTO Aapa. M3oTtonel. PagnoaktuBHble npeBpaienus. [lepuona nmomypacnana aTOMHBIX siiep.

SnepHble peakiuu. 3aKOHBl COXpPAaHEHUS 3apsAJOBOIO M MAacCOBOTO YHCEN. ODHEpPrusi CBSA3U
aToMHBIX siiep. CBsA3b Maccel U dHepruu. Peaknuu cuaTtesa u aenenus snep. Mcrounnku sueprun ConHuna
U 3BE3N.

Snepnas sHepreTuka. J[eMCTBUS palMOAKTUBHBIX U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI.

JlemMoHCTpanuu.

CrexTpbl U3JIy4€HUs U TOIVIOLIEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp BogOpoOa.

Habmronenue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIIMX H3ITy4EHUH.

Perucrpanus nznmydeHus NpupoaHbIX MUHEPAJIOB U MIPOYKTOB.

JlaGopaTtopHbie pabOTHI U OTIBITHI.

Habmnronenure CruloOnHbIX U JIMHEWYaThIX CIEKTPOB U3JTy4EHHUSI.



HccnenoBanne TpEKOB: U3MEPEHHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY ITyTH (TI0 poTorpadusim).

W3mepenne panoakTuBHOTO (OHa.

[ToBTOPHUTENHHO-0000IIAOIINN MOTYIIb.

[ToBTOpHUTENBHO-0000MAOIIMK  MOIY/Ib MpPEAHA3HAuUeH [UI1 CHUCTeMaTH3alMd H 000O0IIeHUs
IIPEMETHOTO COAEPIKAaHUS U ONbITa EATEIbHOCTH, IPUOOPETEHHOTO IIPU U3yYEHHUHU BCEro Kypca (GU3UKH,
a TaKKe A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 1O (u3uke i 00ydaromuxcs,
BBIOPABIINX ATOT Y4EOHBINH MPEIMET.

[Tpyr m3yyeHMHM NAHHOTO MOJYNS PEATU3YIOTCS M CUCTEMATH3UPYIOTCA BUIBI AEATEIBHOCTH, Ha
OCHOBE KOTOpPBIX OOECeYMBaeTCsl JOCTHKEHME MPEIMETHBIX M METalpeAMETHBIX IIaHUPYEMbIX
pe3ynbTaTtoB 00y4yeHus, pOpMUPYETCsi €CTEeCTBEHHO-HAyYHas! TPaMOTHOCTh: OCBOEHHE HayYHBIX METO/I0B
WCCIICIOBAaHMS SIBICHUH MPHUPOABI U TEXHHWKH, OBJIAJCHHE YMEHHSIMU OOBSCHATH (DU3NUYECKHE SBICHUS,
IIPUMEHSS MOJIy4YeHHbIE 3HaHUS, PeIIaTh 3a/1a4y, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNMATBHO JESATEIBHOCTHBIM XapakTep AAHHOTO MOIYNSA peanusyercs 3a CuéT TOro, 4ro
00y4aroIrecs BBITONHAIOT 33aHNUs, B KOTOPBIX UM TIPE/IaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWU PACIO3HABAaTh M HAYYHO OOBACHATH (PU3MUYECKUE SBICHHUS B
OKpYXarolel Npupo/e U NOBCEAHEBHOM KHU3HH;

UCIIOJIb30BaTh HAay4YHbIe METO/BI MCCIeI0BaHUS (PU3NYECKUX SBJICHUMN, B TOM YUCJIE JUIsl IPOBEPKU
THIIOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBHIBOJOB;

OOBSICHATh HAydHbIE OCHOBBI HamOoJiee BaKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HarmpuMmep, MPAaKTUYECKOTO0 UCIOJIb30BaHUs PA3IUYHBIX HCTOYHUKOB SHEPrUM Ha OCHOBE 3aKoHa
IIPEBpAILEHHs] U COXPAHEHHUs BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxnast u3 TeM IaHHOro MOIYNs BKIJIIOYAeT SKCHEPUMEHTAJIbHOE HCCIIEAOBaHHE 00O00LIArOIIEro
xapakrepa. Moaynb 3aBepliaeTcs NpPOBEIEHUEM TUArHOCTUYECKOM U OLEHOYHOM paboThl 3a Kypce
OCHOBHOT0 00111er0 00pa30BaHUsL.

IInanupyembie pe3yJabTarbl 0cBOcHHS (u3nkH (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOIO
o0u1ero oopa3oBanus.

N3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO 0OMmIEro oOpa3oBaHUS HANpPaBICHO Ha JIOCTHKCHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbrare usydyeHuss (pU3MKH Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs Y 0Oy4aromierocs
OynyT chOpMHUPOBAHBI CIAEAYIONMINE TUIYHOCTHBIC PE3YIbTAThl B YACTH:

1) marpuOTHYECKOTO BOCTIUTAHUS:

IpOosIBIIEHHE HHTEpPECa K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3NYECKOM HayKH;

[IEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa)x/1aHCKOTO U JYyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:



TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYKIEHHHM OOIECTBEHHO-3HAUUMBIX U ATHYECKHUX
po0JieM, CBSI3aHHBIX C MPAKTUYCCKUM IIPUMEHEHUEM TOCTHKCHUN (DU3HKH;

0CO3HAHUE BAKHOCTU MOPAJIbHO-ITUYECKUX MPUHITUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 5CTETUYECKOTO BOCIIUTAHUS:

BOCIPUATHE JCTETUYECKUX KadecTB (PU3UUYECKOM HayKu: €€ TapMOHUYHOIO TIOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O IO3HAHMUSL:

OCO3HAaHHME IEHHOCTU (U3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMSI MUpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, BAXKHEUIIICH COCTABIAIONICH KYIbTYPHI;

pa3BUTHE HAy4YHOU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEIOBATEIbCKON AESTEIHHOCTH;

5) bopMupoBaHUs KYIbTYphI 3I0POBbS U IMOIIMOHAILHOTO OJIATOONYYHSI:

OCO3HAHHME IEHHOCTH Oe30rmacHoro obpasa KH3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHUDPE,
BaXHOCTHU TMPaBWJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HAa JOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM
000py/IOBaHUEM B JIOMAIITHUX YCIIOBUSX;

c(hOpMHUPOBAHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHNE CBOETO TpaBa Ha OMIMOKY U TAKOTO JKE IpaBa
y IPYTOro 4eJIoBeKa;

6) TPYAOBOTO BOCTIUTAHUSA:

7) aKTHBHOE ydYacTHE B PEIICHWU MPAKTHYCCKUX 3aaa4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aIlfy, HACEJICHHOTO IMYHKTA, POJAHOTO Kpasi) TEXHOJOTHYECKOW M COLIMAIbHOW HAINPaBICHHOCTH,
TpeOyIOIUX B TOM UKCie U (PU3HUECKUX 3HAHUM;

MHTEpEeC K MPaKTUIECKOMY U3yUeHHI0 Mpodeccuii, CBI3aHHBIX ¢ (U3UKOI;

8) IKOJIOTUYECKOTO BOCTIUTAHUS:

OpUEHTAIIUSI HA NMPUMEHEHUE (PU3MUECKUX 3HAHWM I pElIeHUs 3a7a4d B 00JIACTH OKpY KaroIen
Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpe/bl;

OCO3HaHHE TI00aTBHOT0 XapaKTepa KOJIOTHUECKUX MPoOIeM U MyTel UX pelieHus;

9) aganTanuu K U3MEHSIOIMMCS YCIOBHSIM COIIMAIBHOU U IPUPOTHON CPEJIbIL:

MOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBITIOJHEHUU HCCICIOBAHUN W TMPOCKTOB (HU3UYECKOM
HaIlpaBJIE€HHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JEATENbHOCTb;

noTpeOHOCTh B (DOPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM 4YHCIE (HOPMYIUPOBATh UICH, MOHSITHS,
TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SBICHUSX;

0CO3HaHME JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKY;

TUTAHUPOBAHKUE CBOETO PA3BUTHUS B MPHUOOPETEHUN HOBBIX (DU3MUECKHUX 3HAHU;

CTPEMJICHHE aHAIM3UPOBATh W BBISBIISATH B3aUMOCBSI3U TIPHUPOJIBI, OOIIECTBA U YKOHOMHUKH, B TOM

YHClie C UCII0JIb30BaHUEM (M3UUYECKUX 3HAHUM;



OILICHKAa CBOMX JEMCTBUI C Y4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEAy, BOSMOXKHBIX IT100aIbHBIX
MIOCJIEICTBUMN.

B pesynbrare usydeHuss pU3MKH Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs y 00y4aromIerocs
OyayT copMHpoBaHBI MeETallpeIMETHbIE PEe3yJbTaThl, BKJIIOUAIOIIUE IMO3HABaTelIbHbIE YHHUBEPCAIbHBIC
yueOHbIe JEHCTBUS, KOMMYHHMKATUBHBIE YHUBEpPCAJIbHbIE y4yeOHbIE JCUCTBUS, PETyISTUBHBIC
YHUBEpCaJIbHbIE YUeOHbBIE IEHCTBHA.

OBnaneHne yHUBEPCAIbHBIMU YIEOHBIMU MTO3HABATEIBHBIMU JICHCTBUSMU:

1) 6a30BbIC JIOTHYECKUE JEHCTBHUS:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU OObEKTOB (SIBICHUN);

yCTaHABIMBATh CYIIECTBCHHbI TNpU3HAK KiIacCU(UKAIMK, OCHOBAaHUS JJs OO0OOIIEHUS U
CpaBHEHUS,

BBISIBIISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYHMS B paccMarpuBaeMbIX (akTax, [aHHBIX U
HaOIIOICHUAX,, OTHOCAIIUXCA K (DU3MUECKUM SIBIICHUSM;

BBISIBISITh TIPUYMHHO-CJICJICTBCHHBIC CBS3M NPH H3yYCHUHM (U3MYSCKUX SBICHUN M TPOIECCOB,
MIPOBOJIUTH BBIBOJBI C HCIIOJIb30BAHUEM JICIYKTUBHBIX W WHAYKTUBHBIX YMO3AKJIIOUCHHWH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYUH;

CaMOCTOSITENIbHO BBIOUpPATh CMOCOO pemieHus ydeOHoOW (u3uueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB peIIeHUs, BHIOOp Hamboiee MOAXOAIIEr0 € YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHCB).

2) 6a30BbI€ HCCIIEIOBATENBCKHUE AEHCTBUS:

MCIIONB30BaTh BOMPOCHI KaK MCCIEA0BaTeIbCKUIM HHCTPYMEHT MMO3HAHUS;

INPOBOAMWTH TI0 CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIN (pu3mueckuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SIBICHUS;

OIICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HWHGPOpMAIMIO, TOIYYCHHYI0O B XOJe
WCCIIETOBAHMSI UITH SKCTIEPUMEHTA,

CaMOCTOATENLHO (POpMYITHpOBaTh OOOOIIEHHWSI W BBIBOABI IO pe3ylbTaraM MPOBEIEHHOTO
HaOJIIOICHNS, OTIBITA, HCCIICOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JaNbHEMIee pa3BUTHE (PU3HUECKHX MPOIIECCOB, a TAK)KE BBIBUTATH
MIPEIMONIOKEHHS 00 X Pa3BUTHH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

3) paborta ¢ uHbOpMaIHEii:

NPUMEHSTHh PA3JIMYHbIE METOIbI, HHCTPYMEHTHI M 3allpOCHI TPU TOMCKE M 0TOOpe MHGpOpMAaIIUN
WIN JAHHBIX ¢ YYETOM IMPEUIOKEHHOH yueOHOH (pu3nuecko 3a1auu;

aHAM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U

dhopm npeacTaBICHUS;



CaMOCTOSITEIBHO ~ BBIOMpaTh  ONTHUMaNbHYIO  (opmy mpencraBieHuss uHOpMaMU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMU CXEMaMH, AuarpaMMaMu, WHOW Tpadukoil u ux
KOMOHWHAIIMSMU.

OBnazneHue yHUBEpPCAIbHBIMU Y4EOHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) obmenue:

B Xole OOCYXIeHHs Y4eOHOro Marepuaja, pe3ylbTaroB JIAaOOpaTOPHBIX pabOT M TMPOEKTOB
3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl M BBICKA3hIBATh WICH, HAICIICHHBIC HA PEIICHUE
3a/lau ¥ MOAJIep:KaHue OIaroxenaTeIbHOCTH OOIIEeHUS;

COTOCTABJIATh CBOM CYXKJEHHUSA C CYXKICHUSMHU APYTUX YYaCTHUKOB Juanora, oOHapyXHUBaThb
pa3IM4Me U CXOACTBO MO3ULIHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3YIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCIIEIOBAHUS, TPOCKTA).

2) coBMeCTHasl I€SITEIIbHOCTD (COTPYIHUYECTBO):

MIOHMMATh W HUCIIOJIb30BaTh IPEUMYINECTBA KOMAH/HON U WHINBUAYIBHON pabOTHI P PEIICHUH
KOHKPETHOU (U3nvecKkoil mpoodaembl;

MPUHUMATh L€ COBMECTHOW JI€ATEIbHOCTH, OPTraHU30BBIBaTh NEHCTBHUS MO €€ OCTHKEHUIO:
pacmpenensiaTb poju, OOCYXKIaTh MPOIECCHl M Pe3yJbTaTbl COBMECTHOM paloThl, 0000IIaTh MHEHUS
HECKOJIBKHX YEJIOBEK;

BBITIOJTHSATH CBOIO YaCTh Pa0OTHI, IOCTUTasi KAYECTBEHHOTO Pe3ylibTara 1o CBOEMY HaIlpaBIEHUIO U
KOOPJIUHUPYSI CBOU ACUCTBUS C APYTUMU YJI€HAMU KOMaH/IbI;

OLICHMBATh KadeCTBO CBOETO BKJIaZa B OOMMH TPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMYITHPOBAaHHBIM YJYACTHUKAMHU B3aHMOJICHCTBUSI.

OBnazeHne yHUBEPCAIbHBIMU Y4EOHBIMU PETYISATUBHBIMU JI€HCTBUSMHU:

1) camoopranuzanus:

BBISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHTYalHMSX, TPEOYIONINX JUISl PEIICHUS
(bu3NYeCKUX 3HAHUI;

OpUEHTUPOBATHCSI B PA3NUYHBIX MOIXO/AX MPHHATHUS pPElIeHUH (MHAMBHUIyalbHOE, MPUHSATHE
pElIeHus B TPYIINe, IPUHIATHE PEIICHUN TPYIION);

CaMOCTOSITEJIbHO COCTABIIATH AJITOPUTM pellieHus (pu3ndeckoil 3ajaui WK IJ1aHa UCCIIE0BaHUS C
YIETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh NpeiaracMble
BapHaHTHI PEIICHHUIA,

MIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

2) CaMOKOHTPOJIb:

JaBaThb OLCHKY CUTyalluu U Mpeajiararb jiaH eé N3MCHCHHMU,



OOBSCHATh MPUYHMHBI TOCTHXKEHUS (HEIOCTH)KEHUS) PE3yIbTaTOB JESATENbHOCTH, NaBaTh OICHKY
PUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3HUECKOTO
UCCIIEIOBAHMUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CHUTYallHil,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBHUSM.

3) SMOLIMOHATBHBIN UHTEJIICKT:

CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WIM AUCKYCCUM HAa HAyuyHYIO TEMY,
MMOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY APYroro.

4) npuHsTHE CE0S M IPYTHX:

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH PElIeHUH (PU3MYECKUX 3a/1ad WIH B YTBEPKACHUAX Ha
Hay4HbIE TEMbI M TaKOE K€ IIPaBO APYTOroO.

[IpenmeTHBIE pe3yNIbTaThl OCBOSHUS IPOrpaMMBI 110 Gu3nke (0a30BbIil ypOBEHB).

[IpeameTHBIE pe3yabTaThl OCBOCHHUS IPOTPAMMBI 110 (pHU3HKe K KOHILy 00y4eHus B 7 Kiacce:

[IpeamerHbie pe3ynbTarbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Yy
00yJaromuxcsi yMeHHi:

UCIIONB30BaTh TMOHATHS: (U3NYECKUEe W XHUMHUYECKHE SIBICHUS, HAOIIONEHUE, SKCIIEPUMEHT,
MOJIEeIb, TUIIOTE3a, €ANHUIIB (PU3NYECKUX BEIMYUH, aTOM, MOJICKYJIA, arperaTHble COCTOSHUS BEIIECTBA
(TBEpmoe, KMIKOE, Ta3000pa3HOE), MEXaHWYECKOE [BIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEHHOE), TpaeKTopusi, paBHOAEHcTByromass cui, aedopmanus (ymnpyras, IacTudyeckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IBI;

pasnuuarsk siBieHus (auddysus, TerioBoe IBMKEHNE YaCTHIl BEIIECTBA, pAaBHOMEPHOE JIBIKCHHE,
HEpaBHOMEPHOE JIBIKCHHE, WHEPIHs, B3aMOJICHCTBHE TEJI, paBHOBECHE TBEPIBIX TEJ C 3aKPETUIEHHOMN
OCbI0 BpallleHUs, Mepefada JaBieHHs TBEPABIMU TelaMH, XHJIKOCTAMH M Tra3aMH, arMocgepHoe
JaBJiCHHE, IUIaBaHUE TeJ, IMPEBpAIEHUs] MEXaHWYECKOM SHEpruM) MO OMHMCAHUIO UX XapaKTepHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SBICHNUE;

pacro3HaBarh MPOSBICHUE N3YYCHHBIX (PM3MUECKUX SBICHUH B OKPYKAIOLIEM MHpPE, B TOM YHCIIE
¢u3nyeckue SBICHUS B MPUPOJE: MPUMEPHI ABIKEHHS C PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOM
pUpose, NeHCTBUE CUIIBI TPEHUS B MPHUPOJAEC U TEXHHUKE, BIUSHHE aTMOC(HEPHOrO JIAaBJIECHUS Ha KHUBOH
OpraHu3M, IUIaBaHWE PHIO, PHIYAard B TEJE YEIOBEKa, MPH OTOM NEPEBOAWTH MPAKTUYECKYIO 3amady B
yueOHYI0, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3NUYECKUX SIBJICHUI;

OIKCHIBATh W3yYCHHbIE CBOMCTBA TNl U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (PU3NYECKHE BEIIMUUHBI
(mMacca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPENIHSS CKOPOCTh, CHJIa YIPYTOCTH, CUIIA
TSDKECTH, BEC Teja, CHila TPECHWs, NaBieHue (TBEPAOTO Tela, KHUIKOCTH, ra3a), BHITAIKUBAIONIAS CHUIIA,

MexXaHu4ecKass pabdoTa, MOITHOCTh, TUIEUO CHJIBI, MOMEHT CHJIBI, KOI(PQUIMEHT IOJIE3HOTO ICHCTBUSA



MEXaHU3MOB, KHHETHYECKass ¥ IOTEHIMaJbHas DSHEpPrus), IpHU ONMCAHUU NPAaBUIBHO TPaKTOBATh
(GU3NYECKHl CMBICI HCIOJIB3YEMbIX BEIUYMH, UX O003HAYCHHS M EIMHUIBI (U3NUYECKUX BEIHYHWH,
HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIHMUMHY C JPYTUMH BEIIMYMHAMH, CTPOUTH
rpadMKu U3y4E€HHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOICTBA Tell, (pU3nUecKue sIBICHHs U IPOLIECChl, UCTIONIb3Ys IIPABUIIA CII0KEHUS
cwI (BJOJIb OJJHOM IpsIMOI), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUJIO paBHOBECUS pblyara
(6;oka), "30;m0TOE MPaBHUIIO" MEXAHUKHU, 3aKOH COXPAaHEHHMS MEXaHHMYECKOW dHEPruH, MpPU ITOM JaBaTh
CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3alHMCBhIBATh €0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MUECKUE SIBJICHHUSA, NPOLECCHl U CBOICTBAa TeJd, B TOM YHUCIE€ U B KOHTEKCTE
CUTYallMi MTPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-CIECTBEHHBIE CBSI3U, CTPOUTD
oObscHeHHEe M3 1-2 JOTMYECKMX IIaroB C HCIOJIb30BAHMEM |-2 W3ydeHHBIX CBOMCTBA (PUIUUIECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peware pacy€THble 3a7aud B 1-2 NEHCTBMS, MCHOJB3YS 3aKOHbI M (OPMYIbI, CBA3BIBAIOILUE
¢u3nvecKre BeTMUYMHBI: HA OCHOBE aHAJN3a yCIOBUS 33aJa4M 3aIMChIBATh KPATKOE YCIOBHE, TOACTABISTh
¢usnveckne BeNWYMHBI B (QOPMYIBI M TMPOBOAUTH pAcyEThl, HAXOAWTH CIPAaBOYHBIC JIAHHBIE,
HEOOXOIMMBIE JIJIs peIlIeHUs 3a/1a4, OLEHUBATh PEAIMCTUYHOCTD MOIy4eHHON (PU3NUECKON BEJINYHHBI,

pacrio3HaBaTh HpPOOJIEMbl, KOTOpbIE MOXHO PELIMTb IPHU IMOMOIIM (U3NYECKHX METOJOB, B
ONMCAHWU MCCIENOBAaHUS BBIACNATH IPOBEPSIEMOE IMPEANOIOKEHUE (TUIOTE3y), pa3iuyarb U
UHTEPIPETUPOBATD MOJYYEHHBIN pe3yabTar, HaXOUTh OIINOKHU B XOJ/I€ OIbITA, IPOBOJUTH BBIBOABI IO €TO
pe3ynbraram;

IOPOBOANUTH OMNBITHl O HAOMIOAEHUIO (DU3MUYECKUX SABICHUH WM (PU3NYECKUX CBOWMCTB Tell:
(bopMynMpoBaTh MPOBEPSIEMBIE MTPEITOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUs,
3aMKChIBaTh XOJI ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBIMOJIHATh MpPSIMbIE U3MEPEHHUs] pPAcCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIBl U
TeMIlepaTypsl ¢ UCTIOJIb30BaHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3aMHUCHIBATH MTOKA3aHUS TPUOOPOB
¢ yu€ToM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJIUTh HUCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT JApPYyrod ¢
HCIIOJIb30BAaHUEM TIPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBMIKYILIETOCS TENa OT BPEMEHU
JBIDKEHUS TeJla, CUJIBI TPEHHs! CKOJIbKEHHUS OT Beca Tesa, KauyecTBa 0OpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCHUMOCTU CHJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TeEN, CHJIbl YNPYrOoCTH OT YUIMHEHUS
MIPYKUHBI, BBITAJKHUBAIONIEH CHIIBI OT 00BbEMa MOrpyKEHHONW YacTH Teja M OT IUIOTHOCTH KHUJAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH Tella, OT IIYOUHBI, Ha KOTOPYIO MOTPYXKEHO TeNo, YCIOBHH IIaBaHUS Tell,
yCIOBUH paBHOBECHS pblyara W OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO HCCIEIOBAaHUS,

coOuparh yCTaHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIEys MPEI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yIbTaThl



MOJTy4E€HHOM 3aBUCUMOCTH (PU3MUECKUX BETUYMH B BHJIE MTPETIOKEHHBIX TaOIUI U IrpadUKOB, MPOBOAUTD
BBIBOJIBI IO PE3YJIbTAaTaM UCCIICAOBAHUS;

MPOBOJIUTh KOCBCHHBIE W3MEPEHHS (U3NYCCKUX BEIWYMH (IIOTHOCTH BEIIECTBA JKUIKOCTU W
TBEPOro Tela, CUila TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOIIAs CUIIA, JCHCTBYIOIIAs HA
MOTPYKEHHOE B KHUAKOCTh TeNo, KOA(D(UIMEHT I0JIE3HOTO NEHCTBUSL MPOCTHIX MEXaHHU3MOB), CIEIys
MPEIUIOKESHHON WHCTPYKIIMU: TPU BBHITIOJTHEHUH U3MEPEHUN COOMPAaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U
BBIYHCIISTH 3HAUCHUE MICKOMOW BETHYWHBI,

coOI01aTh MpaBuUiia TEXHUKU 0€30MaCHOCTH MpU padboTe ¢ J1abopaToOpHBIM 000PY/I0BaHHEM;

UMETh MPEJCTaBICHUE O MPHUHIMIAX JCHCTBHUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAIONIMECS COCYIbI, OApOMeTp, phluar, MOJABHKHBIA M HEMOIBHKHBIN
OJIOK, HAKJIOHHASI TUIOCKOCTB;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS U3YyYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
UCIOJIb30BAaHUEM UX OIMUCAHUS (B TOM UYHMCIIe: TOAMUITHUKY, YCTPOMCTBO BOAOMPOBO/IA, THIPABINYECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HWCIONB3ysd 3HAHUS O CBOMCTBaX
(U3HYECKUX SBICHUNA U HEOOXOMUMBIE PU3NICCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTHL MPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
¢bu3nueckux 3HAHUN B MOBCEAHEBHOW KHU3HU NJs oOecreueHus: 0e30MacHOCTH MpH OOpalleHUHu C
npudoOpaMu ¥ TEXHHMYSCKHUMH YCTPONCTBAMH, COXpPAaHEHHS 370pPOBbsi M  COONIOACHHUS HOPM
9KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIIIEH CpeIe;

OCYIIECTBIATh OTOOpP HMCTOYHMKOB HWHopMmanuu B HHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUW U MYTEM CpaBHEHHS PA3IMYHBIX HCTOYHHKOB
BBIICTISITH MH(OPMAIIHIO, KOTOPAsI SIBIISIETCS TPOTUBOPEUNBOH HIIM MOYKET OBITH HEJOCTOBEPHOIA;

UCIIONB30BaTh TIPH  BBIMOJIHGHWW YYEOHBIX 3aJaHW  HAYYHO-TIOMYJSIPHYIO  JIMTEPATypy
(bu3nuecKoro coaep>KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BianeTh NpuéMamu
KOHCTIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHust HH(POpPMAIIMK U3 OJHOM 3HAKOBOUM CHCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPaTKue MUChbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2-3 MCTOUYHHUKOB
nH(OpMAITMU, B TOM YHUCIIC IyOJIHMYHO TPOBOJUTH KPATKHE COOOIICHHUS O pe3yiabTaTaX MPOEKTOB WA
y4eOHBIX HCCIIEOBAaHUM, MPU ITOM T'PAMOTHO HCIOJIH30BAaTh M3YYCHHBIN TMOHATUHHBINA ammapar Kypca
(U3HKH, COMPOBOXKAATH BHICTYIICHUE TIPE3CHTAIIUECH;

P BBHITIOJTHCHUH YYEOHBIX MPOEKTOB W HMCCIICIOBAHUI paclpeielisaiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBHM C TIOCTABJICHHBIMH 3a/J1a4aMH, CJICTUTH 32 BBIOJIHCHHWEM IUIaHA JICWCTBHI, OIICHUBATH
COOCTBEHHBI BKJIAJ B JACSITENBbHOCTH TPYIIIbI, BBICTpPAUBAaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE,
YUUTHIBAasE MHEHUE OKPYKAIOIIINX.

[TpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBI 110 (pU3MKE K KOHILY 00y4eHHUs B 8 Kiacce:



[IpenmeTHble pe3ynbTarbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxarb C(HOpMHUPOBAHHOCTH Yy
00y4JaroLINXCsl YMEHHU:

MCIIOJIb30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYN, TEIJIOBOE JBUKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSTHUS BEIIECTBA, KPUCTAINTNYECKHE U aMOP(HBIE Tela, HACBIIEHHBIA U HEHACHIIIICHHBIN
nap, BIQXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM JIBUraTresb, JIE€MEHTAPHBIH
ANEKTPUUYECKUI 3apsijl, IEKTPUIECKOE MOJIe, TPOBOAHUKUA U TUDICKTPUKH, MOCTOSIHHBIA AIIEKTPUYESCKHMA
TOK, MarHUTHOE T10JI€;

pa3iuuarh SBJICHUS (TEIUIOBOE pacIIMpEeHHE M CKaTHhe, TeIulonepenaya, TEeIIOBOEe paBHOBECHE,
CMayMBaHHWe, KalWUIApHBIC SBJICHUS, WCIApeHHe, KOHJAEHCAlus, IUIaBJICHHE, KpUCTAJLTU3alus
(oTBepaeBaHuE), KUIEHUE, TeIUIoNepeaaya (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IIYUCHHE), dIEKTpU3aIUs
T€J, B3aUMOJICICTBHE 3apsI0B, IEHCTBUS AIEKTPHUUECKOTO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBHE
MarHuToB, JEHCTBHE MAarHUTHOTO TMOJS HAa MPOBOAHHK C TOKOM, O3JEKTPOMAarHUTHAas WHIYKLHS) IO
OMMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JAEMOHCTPHUPYIOIIUX AaHHOE (pusmueckoe
SIBJICHUE;

pacro3HaBarh MPOSBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUI B OKPYKAIOLIEM MHpPE, B TOM YHCIIE
¢dbu3nueckue sSBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KAaNWUISPHBIC SBICHUS B MPUPOJE,
KpUCTAJIBI B IIpUpose, uznydenue ColHla, 3aMep3aHre BOI0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JSJIEKTPHUYECKHE SIBICHHS B arMocgepe, 3JICKTPUYECTBO JKUBBIX OPTaHU3MOB,
MarHuTHoOE mosie 3eMiH, Aped( MOIHCOB, POJIb MAarHUTHOTO MOJS JUIS KU3HU Ha 3emiie, MOJIIPHOE
CHSIHME, IIPU 3TOM MEPEeBOJUTH MPAKTHUECKYIO 3a7ady B Y4€OHYIO, BBIIEIATH CYIECTBEHHbIE CBOHCTBA
(npu3HaKu) PU3NUECKUX SBICHUMH;

OIMCHIBATh W3yYCHHBIE CBOWCTBA TeNl M (PU3NUYECKHE SBICHUS, UCTIONB3YS (PU3NIECKHE BETUINHBI
(Temreparypa, BHYTPEHHSsl SHEPrusl, KOJIMUECTBO TEIUIOTHI, YeJIbHAs TEMJI0EMKOCTh BEILIECTBA, yAeIbHas
TEIUIOTa TIUIABJIEHUS, yAelbHas TeIuloTa NapooOpa3oBaHus, yAeldbHas TEIJoTa CropaHus TOIUIMBA,
KO3()(UIIMEHT TOJIE3HOTO0 JACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAas BJIAXKHOCTh BO3/YXa,
AIIEKTPUYECKUH 3apsijl, Cuila TOKa, SJEKTPUUYECKOE HaIpsLKEHUE, CONPOTUBIICHNUE MTPOBOJIHUKA, YIEIbHOE
COINPOTHBJICHHE BEIIECTBa, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA), MPU OINHUCAHUU IPABUIBHO
TPAKTOBAaTh (PU3UYECKUNA CMBICI HCIOJIb3YEMbIX BEJIWYMH, OOO3HAUEHUS M EAMHUIBI (PU3UUYECKUX
BEJIMYMH, HAXOAUTH (POPMYIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C APYTUMH BEIMYMHAMH,
CTPOHTH TPAPUKH H3YUEHHBIX 3aBUCUMOCTEH (PM3NIECKUX BEITHMYNH;

XapaKTepU30BaTh CBOMCTBAa Tes, (U3MUECKHE SBIEHUS U TPOIECCHl, HCIONb3ysd OCHOBHBIE
MOJIOKEHUST MOJIEKYISIPHO-KHHETHYECKOM TEOPUH CTPOEHHs BEIIECTBA, NMPUHIMIT CYNEPHO3ULIUU TOJIeH
(Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa ajis yyacTKa IIenH, 3akoH Jxoys-
JleHna, 3aKOH COXpaHEHHsSI SHEPruu, HPH ITOM YMeTh (OPMYIMPOBaTh 3aKOH U 3alMCHIBaTh €ro

MaTeMaTU4C€CKOC BBIPAKCHUC,



OOBSCHATh (M3MYECKHE IMPOLECChl W CBOWMCTBA TeJ, B TOM 4YHMCIE€ M B KOHTEKCTE CUTyallUd
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh IPUUYMHHO-CIEICTBEHHBIE CBA3H, CTPOMTH
oObscHeHHEe M3 1-2 JOTMYECKMX IIAaroB C HCIOJIb30BAHMEM |-2 H3ydeHHBIX CBOMCTBA (PUIUUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peware pacu€THble 3ajaud B 2-3 JEHCTBMs, MUCHOJb3YS 3aKOHbI M (OPMYIbI, CBA3BIBAIOILUE
¢u3nveckre BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1audl 3allMCBhIBATh KPAaTKOE YCJIOBUE, BBISBISATH
HE/IOCTATOK JAaHHBIX JJIsl pEIIeHHs 3aJayd, BbIOMpaTh 3aKoHBI M (HOPMYIBI, HEOOXOmUMBIE I €&
pelleHys, IPOBOAUTh pacyéTbl W CpPaBHUBATh IOJYYEHHOE 3HAYeHHE (QU3UUECKOW BEIMYMHBI C
W3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJEMBbI, KOTOPBIE MOXKHO pPEIIUTh NPHU TOMOUIM (U3NYECKHX METOOB,
UCIIOJIb3Ys OIMCaHUE UCCIIEI0BaHMS, BBIICIATH IPOBEPSEMOE MIPEAIONIOKEHUE, OLIEHUBATh PAaBUIBHOCTD
NOpsiAKA IPOBEICHUS UCCIIEA0BAHMS, TPOBOAUTE BHIBO/IBL;

IPOBOAUTH ONBITHl 1O HAOMIONEHHUIO (U3MYECKUX SBICHUH WM (PU3MUECKUX CBOWCTB Tell
(KanmuyuIsipHBIE  SIBJICHUS, 3aBHCUMOCTH JIABJICHHUS BO3JyXa OT €ro o0bEMa, TeMIepaTrypbl, CKOPOCTH
mpolecca OCThIBAaHHMS M HArpeBaHMs IpU U3JIYyYEHUM OT [BETa U3Jydyarouleil (momiomnaromnei)
MIOBEPXHOCTH, CKOPOCTb HUCIAPEHMs BOABI OT TEMIIEPaTyphl >KUIKOCTH W IUIOMAAU €€ MOBEPXHOCTH,
ANIEKTPU3ALUS TeJ U B3aUMOJICHCTBHE IEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBHE TOCTOSIHHBIX MarHUTOB,
BU3YyaJIM3allisl MATHUTHBIX TOJI€M MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MATHUTHOTO IOJIE HA IIPOBOJHUK C
TOKOM, CBOMCTBA DJIEKTPOMArHWTa, CBOIMCTBA SJIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (hOPMYIHUPOBAThH
IIpOBepsieMbIe MPENOI0KEHUS, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOr0 000pYy10BaHUs, OMUCHIBATH X0/
OIbITa U (POPMYITMPOBATH BBHIBOBI;

BBITIOJHATH MPSMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTENILHOMN BIIaXXHOCTHU BO3/yXa, CUJIbI TOKa,
HaIpPsDKEHUS C MCMOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U JTaTUMKOB (PU3NYECKUX BEJIIMYMH, CPAaBHUBATDH
pe3yNbTaThl U3MEPEHUH ¢ y4ETOM 3aJJaHHOI a0COMIOTHON MOTPEIIHOCTH;

IOPOBOAMTH HCCIEIOBAHWE 3aBUCHUMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JApYyrol c
HCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHUH (3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI,
IUIOUIAI TIONEPEYHOr0 CEYEHHUS U YNEIbHOTO CONPOTHBIICHHS BELECTBA IPOBOJHUKA, CHUJIBI TOKa,
UIYHIEr0 4epe3 NPOBOJHUK, OT HANPSIKEHUS HA INPOBOAHMKE, HCCIEAOBAHUE I1OCIIEI0BATEIbHOIO H
napajyieIbHOTO COeTUHEHUH MPOBOAHMKOB): IUIAHUPOBATh MCCIEAOBAaHHE, COOMpAaTh YCTAaHOBKY U
BBINIOJHATh HW3MEPEHMs], CIeAys MPEeNJoKEHHOMY IUIaHy, (QUKCHUpOBaTh pE3YJAbTaThl MOTYy4YEHHOU
3aBHCHMOCTH B BUie TaOJIUIl U TpapUKOB, TPOBOIUTH BBIBOABI IO PE3yNIbTaTaM UCCIIeI0BaHUS;

IPOBOANTH KOCBEHHbBIE M3MEPEHUs (pU3MUeCKuX BeNUYMH (yAeidbHas TEeIIOEMKOCTh BEIECTBa,
COIIPOTHBIICHHE MPOBOAHMKA, pabOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CII€AYS MPEAIOKEHHOW MHCTPYKIUH, U BBIYUCIIATH 3HAUEHUE

BCJIMYHHBI,



coOI01aTh NMpaBuUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS M3YUYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOHCTB C
WCTOJIb30BaHUEM MX ONMUCAHU (B TOM YHCIE: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, IapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETUYUK DJICKTPUUYECKOW HSHEPruM, SJICKTPOOCBETUTEIbHBIE MPHUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHI  (MPUMEPHI), DIEKTPUUYECKHE MPEIOXPAHUTEIH, AIIEKTPOMATrHHT,
ANIEKTPONIBUTATENb TIOCTOSHHOTO TOKA), HCIOJIb3YyS 3HAaHUS O CBOMCTBAX (U3MYECKUX SIBICHUUA U
HeoOXxoauMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpUTEIbHBbIE MPUOOPHI MO CXeMaM H
CXEMaTU4YHbIM PHUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETpP, THUTPOMETp, JIBUrareib
BHYTPEHHETO CTOpaHMsl, JJIEKTPOCKOI, PEOCTar), COCTABIATh CXEMBbl OJIEKTPUYECKUX LEenel ¢
MOCIIEIOBATENIbHBIM W TapaJUIebHBIM COCIMHEHHEM DIIEMEHTOB, pa3inyas YCIOBHBIE O0O3HAYEHUS
AIIEMEHTOB AJIEKTPUUYECKUX LIETICH;

OPUBOAUTHL MPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
(¢u3MUeCKUX 3HAHWUN B IMOBCEAHEBHOW KHM3HU Il OOecrieueHUs: Oe30MacHOCTH MpH OOpalieHHH C
npubopaMH W TEXHHYECKUMH  YCTPOWCTBAMH, COXPAaHEHHS 3J0pPOBbSI W  COONIONEHHS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpere;

OCYIIECTBIIATh MOMCK HHPopMauuu (usnueckoro coaepkanusi B lHTepHeTe, Ha OCHOBe
UMEIOIINXCSA 3HAHUH W TYTEM CpPaBHEHHS JOTIOJHUTEIBHBIX HCTOYHMKOB BBIICIATH HH(OPMALHIO,
KOTOpast IBISICTCS MPOTHBOPEUYNBON MIIH MOXKET OBITh HEJOCTOBEPHOIA;

UCIIONB30BaTh TPU  BBIMOJHEHWH YYeOHBIX 3aJaHUil  HAYYHO-TIOMYISIPHYIO  JIUTEPaTypy
(Gu3nYecKoro Ccopep)kaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BiaaeTh MpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, TpeoOpa3oBaHus HH(POpPMAIMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHUs, 000011as nHpopmaiuio u3
HECKOIIbKMX WCTOYHHUKOB, B TOM 4HCI€ IYOJUYHO TMPEACTaBIATh pPE3yiAbTaThl MPOEKTHOW WM
HCCIIEIOBATENbCKON AESITENLHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3YYCHHBIN MOHITUWHBIN ammapar
Kypca (HU3UKH, COMPOBOKIATH BBICTYIUICHUE MTPE3EHTAINEH;

IIPY BBITIOJIHEHUH YYEOHBIX NMPOEKTOB M HCCICAOBAHUHA (PU3MUECKUX TPOIECCOB PaCIpeNeNiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33/1a4aMU, CICIUTh 32 BBIIOJHEHHUEM IIaHA
JeUCTBUI U KOPPEKTHPOBATH €T0, OIIEHUBATh COOCTBEHHBIN BKJIAJ B AESATEIBHOCTh IPYIIIBI, BEICTPAUBATh
KOMMYHUKAaTHBHOE B3aMMOJICHCTBHE, POSIBIISISi TOTOBHOCTD pa3peliaTh KOH(IMKTEHI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS IPOTPAMMEI 110 (PU3UKE K KOHITY 00y4deHHs B 9 Kitacce:

[IpeameTrHble pe3ynbTarbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxkaTb C(HOPMHPOBAHHOCTH Yy
00y4JaroLNXCsl YMEHHU:

UCTIONIB30BaTh TOHATHS: CHCTEMa OTCYETa, MarepHuajbHas TOYKA, TPAEKTOPHS, OTHOCHUTEILHOCTD

MEXaHUYECKOTO JIBIKEHMs, Aepopmanus (ympyras, IUIacTUYecKas), TpPEeHUE, LEHTPOCTPEMHUTEIbHOE



YCKOpEHHE, HEBECOMOCTb U IEPErpy3KU, LEHTP TAKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPJOTO Tela, paBHOBECHE, MEXaHHYECKHE KOJIeOaHUs M BOJHBI, 3BYK, MH(QPA3BYK M YIBTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTb,
CIEKTPBI UCITYCKaHMs U MOIVIOIIEHUS, aab(a-, 0eTa- 1 raMMa-u3JydeHus, U30TOIIbl, SAepHAst SHEPIeTHKa,

pasnnyare  sBIEHUs ~ (PaBHOMEPHOE U HEPAaBHOMEPHOE  MpPSIMOJIMHEHHOE  JIBUXKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE MaJeHHE Tell, paBHOMEPHOE JBIKEHHE II0
OKPYXHOCTH, B3aUMOJACUCTBUE TeJl, PEaKTUBHOE JBIKEHHE, KOJIeOaTeNbHOE JIBUKECHUE (3aTyXalolue H
BBIHY)KJICHHbIE KOJeOaHMsI), PE30HAHC, BOJIHOBOE JIBUXKEHUE, OTpPaK€HUE 3ByKa, NPSIMOJIUHEHHOE
pacIpoCTpaHEHUE, OTPAKEHUE M IIPEIIOMIICHHWE CBETA, IIOJHOE BHYTPEHHEE OTpPaKCHHE CBETAa,
pasiokeHue 0eoro CBeTa B CIIEKTP M CIOKEHUE CIIEKTPAIBHBIX I[BETOB, IMCIIEPCHSI CBETA, €CTECTBEHHAs
PaZAMOaKTUBHOCTh, BOSHUKHOBEHHE JMHEHUYATOro CHEKTPa M3JIyuyeHUs) MO OMHCAHHIO UX XapaKTEePHbIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBIEHUE U3YUEHHBIX (DU3NYECKUX SBJICHUN B OKPY)KAIOLIEM MHpeE (B TOM YHCIe
¢usnveckue SBICHUS B MPHPOJE: NPWIMBHI W OTIMBBI, JBWKEHHE IUIaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUJKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHUE,
ceficMUYecKre BOJHBI, I[yHAaMH, 3X0, I[BETa TeJ, ONTUYECKHE SBIECHUS B IMpPUpPONE, OHOIOTHYEcKOe
JeicTBUE BUAUMOTO, YIbTPa(uOIETOBOIO U PEHTIEHOBCKOIO U3YyYE€HUH, €CTECTBEHHbIN pagoaKTUBHbBIN
($OH, KOCMUYECKHE JTy4H, PaIMOAKTUBHOE U3ITyYeHHE TPUPOAHBIX MUHEPAJIOB, EHCTBHE PATHOAKTHBHBIX
M3IYyYCHUH HA OPTaHU3M YeJIOBEKa), IIPH ATOM IEPEBOAUTH MPAKTUIECKYIO 3a/a4y B y4eOHYIO, BBICTIATD
CyIlIeCTBEHHbIE CBOICTBa (MpU3HAKHM) (PU3NUECKUX SBICHUM;

OIUCHIBAaTh W3yYCHHbIE CBOMCTBA TNl U (PU3UUECKHE SBICHUS, UCTIONb3YS (U3NUYECKHE BETUUYHUHBI
(cpenHsisi 1 MTHOBEHHasi CKOPOCTh Teja MPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MepeMelleHUe,
MyTh, YIJIOBAasi CKOPOCTb, CUJIA TPEHHUSI, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOIO MaJACHHUS,
BEC Tella, UMITYJbC T€a, UMIYIbC CHIIbI, MEXaHHYeCKass paboTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPTUs
Teja, MOJHATOrO Haj MOBEPXHOCTBIO 3€MJIU, MOTCHIMAIBHAS DHEPTHS CKATOW MPY)KUHBI, KHHETHYECKAs
SHEprus, NoJHas MeXaHWYecKasi SHEPrusi, IEPUOl U YacToTa KoJieOaHH, JUTMHA BOJIHBI, IPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTellb IMPEJIOMJIEHUS Cpelbl), NpPHU ONHCAHUM TPABUIBHO
TPAKTOBAaTh (PU3UYECKUN CMBICI MCIOJIB3YEMbIX BEJIMYMH, OOO3HAUEHUS M EAWHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTH (POPMYIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C APYTUMH BEIMYMHAMH,
CTPOUTH IpapMKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA Tell, (PU3NUecKHe SIBJICHUS U MPOIECChl, UCIObB3Ys 3aKOH COXPaHEHUS
SHEPrUM, 3aKOH BCEMHMPHOIO TATOTEHMs, NPUHLUII CYNEPIO3ULUU CWJI, NPUHLIUI OTHOCHUTEIBHOCTU
I'anunesd, 3akoHsl HblOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U IMPEIOMIIEHUS CBETA,
3aKOHBI COXPaHEHHsI 3apsA0BOTO U MAaCCOBOIO YUCEI MPU SIIEPHBIX PEaKIUsiX, MPU 3TOM (OPMYIHPOBATH

3aKOH U 3aIllUChIBATHh €0 MaTECMATHYCCKOC BBIPAKCHUC,



OOBSICHATh (PM3MYECKHE IMPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTyalui
MPAKTUKO-OPHEHTUPOBAHHOTO  XapakTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
o0bsCHEHHE M3 2-3 JIOTMYECKMX IIaroB C HCIOJb30BAHUEM 2-3 H3YyYEHHBIX CBOMCTBA (PUIUUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewars pacuéTHbIC 3aJaull (ONMUPAOLIUECS HA CUCTEMY U3 2-3 ypaBHEHMI), UCIIONb3Ysl 3aKOHbI U
(dbopMynbl, CBsI3bIBaONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBUS 3aJayd 3alvChIBaTh
KpaTKoe YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOMMBIE JUIsl PELIeHUs, IPOBOAUTH PacyEThl U OLIEHUBATh PEAMCTUYHOCTD MOJyYEHHOIO 3HAUEHHUs
(bu3n4ecKoil BeIUYNHBI;

pacrio3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pPELINTh NpU TMOMOIIM (U3UYECKUX METOOB,
WCTIONB3YSI ONMCAHUE MCCIEOBAHUS, BEICISTH IPOBEPSIEMOE MTPEIIONI0KEHHIE, OLIEHUBATh MTPABHILHOCTh
HOpsiAKa MIPOBEICHUS HCCIEJOBAHUS, IPOBOUTH BBIBOBI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOAECHUHN U
OIIBITOB;

NPOBOANUTH ONBITHI IO HAOMIONCHUIO (U3MYECKUX SBICHUH WM (PU3HUYECKUX CBOWCTB TeIl
(u3ydenue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCHUMOCTH IMEpPHONIA KOJIeOaHUi
IPY>KUHHOTO MasiTHUKA OT MAccChl I'py3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY/Ibl MaJIbIX
Koje0aHMi, NPSAMOIMHEHHOE PaclpOCTpPaHEHHE CBETa, pa3jIoKeHHe OEJoro CBeTa B CIEKTp, U3yueHHE
CBOMCTB M300paXCHHsI B TJIOCKOM 3€pKajie M CBOMCTB M300paKEHUS MpEAMETa B COOMPAOIICH JIMH3E,
HaOJIIOICHNE CIUTOIIHBIX U JTMHEWYAThIX CIIEKTPOB M3IYUEHHS): CAMOCTOSTEILHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OPYI0BAaHUS, OIHMCHIBATE XOJ OIbITAa U €0 Pe3yabTaThl, (OPMYITHPOBATh BHIBOABI;

IPOBOANUTH TPU HEOOXOAMMOCTH CEpUI0 NPSAMBIX HM3MEPEHHMH, ONpeAeNss cpelHee 3HaueHHUe
n3MepsieMoi BeTU4MHBI (POKYCHOE paccTosHHUE cOOMparoleil JIMH3bI), 0O0CHOBBIBATh BHIOOpP crioco0a
U3MepeHUs (U3MEPUTENILHOTO MPUO0Pa);

IPOBOANUTH HCCIEOBAHUE 3aBUCHUMOCTEH (M3NYECKMX BEJIWYMH C MCIOJIb30BAHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTD MyTH OT BPEMEHHU IIPHU PAaBHOYCKOPEHHOM JIBI)KEHHH 0€3 HayaJlbHOW CKOPOCTH,
nepruoaa KoleOaHui MaTeMaTHUeCKoro MasTHUKA OT JUTMHBI HATH, 3aBUCHMOCTH YIJIa OTPAKEHHS CBETa
OT yIUIa TaJIeHHs M yIJia MPeIOMJICHHUsS OT yIJia MaJeHus): TUIAaHWPOBaTh MCCIE0BaHNE, CAaMOCTOSITEIIHHO
coOuparb YCTaHOBKY, (PUKCUPOBATh Pe3y/IbTaTbl MOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX BEIUYHH B BUE
Tabau1l ¥ rpaduKoB, MPOBOAUTH BBIBOJIBI IO PE3YJIbTATAM UCCIIEIOBAHUS;

NIPOBOANTH KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIWYHH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tena
NpH  PaBHOYCKOPEHHOM JBMDKEHHWH, YCKOPEHHE CBOOOJHOTO TAaJeHHs, KECTKOCTh MPYKUHBI,
KO09((UIIMEHT TPEHUsI CKOJIBbKEHMs, MEeXaHHUueckass padoTa U MOIIHOCTh, YaCcTOTa M MepHoA KojlebaHui
MaTreMaTu4eckoro M MpYKHHHOTO MAasiTHUKOB, ONTHYECKas CHUja COOMPAIOLIeH JIMH3BI, PaJHOaKTUBHBIN

¢oH): MIaHUPOBaTh M3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHITH U3MEPEHUS,



cremysl MPeAIoKEHHON MHCTPYKLIUH, BBIYUCIATH 3HAYCHHE BEIMYMHBI M AHAIN3UPOBATH IOIyYCHHBIC
pe3yJIbTaThl ¢ Y4ETOM 3aJaHHOM IOrPEIIHOCTH U3MEPEHUN;

co0JTI0/1IaTh MpaBHiIa TEXHUKU 0€30IaCHOCTH IIPpU paboTe ¢ 1abOpaTOPHBIM 000PYAOBAaHHEM;

pa3nuyuarh OCHOBHBIC NPU3HAKH HM3YYEHHBIX (U3MYECKUX MOJENeii: MaTepuajbHas TOYKa,
a0COIOTHO TBEPIIOE TEJO, TOYEUHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUITAaHETapHasi MOAEb aToMa,
HYKJIOHHast MOJIeNTb aTOMHOTO SI/pa;

XapaKTepu30BaTh MPUHIMIIBI JCUCTBHS HW3YYCHHBIX IMPUOOPOB M TEXHMYECKHX YCTPOMCTB C
UCTIONIb30BaHMEM HX ONHCaHHWA (B TOM 4YHCJE: CIHIOMETpP, AATYHKH I[OJOKCHUS, PACCTOSHUSA H
YCKOPEHUS, paKeTa, 5XOJOT, OYKH, IEPHCKOI, (HOTOAmmapar, ONTHYECKHUE CBETOBOIBI, CIEKTPOCKOII,
JI03UMeTp, KaMmepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHW U HEOOXOIMMBIC
¢bu3nveckne 3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M CXEMaTH4YHbIE PHCYHKH HW3yYEHHBIX TEXHHUYECKHUX YCTPOICTB,
U3MEPHUTENIBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOIECCOB MPU PEIICHUN Y4eOHO-TIPAKTUYECKUX 3a/1ad,
ONTHYECKHE CXEMBI JJIsl TIOCTPOSHUS N300paKeHNUH B IIJIOCKOM 3€pKajie U coOMparolei I1uH3e;

NPUBOANUTH HPUMEPHl (HAXOMUTh HMH(POPMAIMIO O TMPHUMEpPax) MPAKTHUYSCKOTO HCIIOIb30BAHMS
(GU3MUECKNX 3HAHUA B IOBCEAHEBHOM JXM3HHM JUIS oOecrieueHHsi Oe30MacHOCTH MNpH OOpaIleHHU C
npubopaMu ¥ TEXHHYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHs 3/0pOBbS M COONIONCHUS HOPM
9KOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH Cperie;

OCYIIECTBIATh MOUCK WH(popMmanuu B VHTEpHETE, CaMOCTOSATENBHO (OPMYIUPYS MOUCKOBBIN
3anpoc, HAXOIUTh ITyTH OMPEAEICHHs TOCTOBEPHOCTH TOy4YeHHOW MH(OPMAIIUK Ha OCHOBE UMEIOIIMXCS
3HAHHUU U JOTIOJIHUTEIBHBIX HCTOYHHUKOB;

UCIIONIb30BaTh TIPU  BBIMOJIHCHUU  YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO JIUTEPaTypy,
CIIPaBOYHBIC Marepualibl, pecypchl ceTd VHTepHeT, BiaaeTh NMpuéMaMu KOHCIICKTUPOBAaHHS TEKCTa,
npeoOpa3zoBaHusi ”HPOPMALIUU U3 OJJHOI 3HAKOBOH CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE HWH(POpPMAIMU W3
HECKOJIbKUX HMCTOYHHMKOB, MYOJNMYHO MPEICTABIATh PE3YJbTaThl MPOCKTHON WIIM HCCIIEI0BATEIbCKON
JEATSILHOCTH, MPHU 3TOM T'PaMOTHO HCIOJIb30BaTh HM3YYCHHBIH TMOHSITUIHBIA anmapar W3y4aeMoro
paznena (pU3MKM M CONMPOBOXKAATh BBICTYIUICHHE TNPE3CHTAIMEH C Yy4ETOM OCOOCHHOCTEW ayIuTOpUH

o0ydJarommxcs.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBOo 4acoB JaekTpoHHbIe (HU(pPOBbHIE)
Ne n/m | HaumeHnoBanue pa3aesioB 1 TEM IIPOrpamMmMmabl B Ko]—[Tpo,]n,]-[],[e HpaKanecxne OﬁpaSOBaTe.}Ibele
cero
padoTbI padoThsI pecypcbl
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 dusnka - HayKa o0 IIPUPOJIC Bubmorexa ITOK
' YK pHpoZ https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 (0)) 1
VISHHCCICHE BEHHHHAL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METOT IIO3HAHUS 1 bubmmorexa LOK
' e https://m.eds00.ru/7f416194
Hroro no pazneny
Pasnean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 C
TpocHie Betiectsa https://m.edsoo0.ru/7f416194
2.2 JIBr>xeHHE U B3aUMOJICIICTBUE YaCTHI] BEIISCTBA 1 bubmorexa [JOK
' A HBett https://m.eds00.ru/7f416194
2.3 ArperaTtHble COCTOSIHUS BEIIECTBA bubmmorexa LOK
' p B https://m.eds00.ru/7f416194
Hroro no pazneny
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M
CXAHITICCROC ABIDKCEHHC https://m.edsoo.ru/7f416194
b K
3.2 WNueprus, macca, TIIOTHOCTH 1 nommorexa [0

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

33 Cuna. Brager o 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. Ilepenaua naBnenus TBEPABIMU TEIaMH, 3 bubnmoreka [JOK
' YKUJIKOCTSIMUA U Ta3aMu https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2 flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo0.ru/7f416194
44 JelicTBue ®UIKOCTH U Ta3a HA MOrPYKEHHOE B HUX 7 3 bubnuorexa [JOK
' TEJO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus
bu6mmoreka [IOK
| P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexaHHsMEI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattirieckas oneprits 4 1 https://m.edso00.ru/7f416194
Uroro mo pazneny 12
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Kosaun4vecTBOo 4acoB JIeKTPOHHbBbIE
Nenm/m  HaumeHoBaHHMe Pa3aesioB M TeM MPOrPaMMbl Koutponbubie  IIpakTuueckue (mudporrre)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnuorexa [IOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternnossre mporecct 21 1 ° https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SABJICHUS
21 DneKTpruYecKHe 3apsiibl. 3apsyKEHHBIE Tella U UX 7 1 bubmuoreka [IOK
' B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bubmmoteka IIOK
23 MarHntisie ApeHis 6 L 15 https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.4 4
IICKTPOMArHHTHAA HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

Kosaun4vecTBOo 4acoB JIeKTPOHHbBbIE
u(ppoBbIe
Nen/m  HaumeHoBaHHe pa3aesioB M TeM NMPOrPaMMBbI KonTpoabHbIie IMpakTHyeckue (undp )
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
bubnunoreka LIOK
11 M o 10 1
€XaHHYECKOC ABMIKCHHUE U CIIOCOOBI €ro OIMMCAHUSs https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
1.2 B i 20 1 3
SAIMOAIeHETBHC TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.3 10 3
3aKOHbI COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJHBI
bu6nunorexa LIOK
2.1 M 0 7 3
CXAHITHECKUE KOJIEOAHHA https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DNEeKTPOMarHUTHOE IOJI€ U 3JIEKTPOMArHUTHbBIE 5 5 bubnunorexa LIOK
' BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bu6muotexa [JOK
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https://m.edsoo.ru/7f41a4a6

bubnunoreka LIOK
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazgen S. KBaHnToBbI€ SIBJICHUS
bubmuoreka [IOK
5.1 Hcnyckanue u MoriomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
52 CTpOCHIE ATOMHOIO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
: A 7 1
53 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpeHue u 0000IIIeHNE COIepKAHUS Kypca 9 5 bubnmnorexa [JOK
' ¢dusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bceero Koutpoabhbie  IpakTiyeckue u3yuyeHusi oOpa3oBaTeibHbIE
padoTbI padoTbI pecypenI
1 ®dusnka — Hayka o npupoje. SABIeHUs IPUPOIBL. 1
®dusnueckue ABICHUs
5 MexaHuueckue, TEeIUIOBbIE, 3JIEKTPUUECKHUE, 1
MarHUTHbIE, CBETOBbIE, 3BYKOBBIE SIBJICHUS
3 ®uznyeckue BEJIMYUHBI U X U3MEPEHHE 1
Ypok-uccnenosanue "M3mepenue reMeparypsl
4 IIPY IIOMOILY JKUJIKOCTHOT'O TEPMOMETPA U 1 1
JaT4rKa TeMneparypol”
Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH
5 U3y4aroT pupoay. EcTecTBEeHHOHAay4YHBIM METOL 1 bubnnoreka [JOK
no3HaHus. Onucanue GU3NYECKUX SIBICHUH ¢ https://m.edsoo.ru/ff09f72a
IIOMOILBIO MOJEIIEN
VYpok-uccnenosanue "[IpoBepka runorTessl:
5 JAIIBHOCTB MOJIETA NIapuKa, MyILEHHOTO 1 1
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BBbICOTA ITycKa"
7 Ctpoenue BemecTBa. OMNbITHI, JOKa3bIBAIOIINE 1 bu6mmorexa [IOK
JIMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHME YacTHUII BEIISCTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoanue «OMBITHI 10 HAOIIOACHUIO 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

TCIIJIOBOI'O paClInpCHUs ra3oB»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBs3b MEXY CBOMCTBAMU BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSTHUSAX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
OCc0o0CHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe n bubnuotexa [JOK
HEpPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocTs. EAUHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU IBUKECHUSA bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepiuu. Bzaumoseiicteue ten BuGmrorexa LOK
15 KakK MPUYMHA U3MEHEHUSI CKOPOCTH JBUKECHUS
on https://m.edsoo.ru/ff0a0c10
16 ITmorHOCTS BemecTBa. Pacyer maccel 1 00beMa bu6nmoreka [JOK
TeJa MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1' pabota «OnpeneneHue
MJIOTHOCTH TBEPAOTO TEa»
bu6mmorexa [IOK
18 Pemenue 3amau no treme "IlnoTHOCTE BemrecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabora «3yueHne 3aBUCUMOCTH
20 pactspxerus (aehopMariin) Ipy>KUHBI OT
MPUIIOKEHHOMN CHIIBI»
21 SBnenue Tarorenus. Cuma TSHKECTH
22 CBs13b MEXly CUIION TSKECTH U MAcCOM Tela. bubnuoreka [IOK



https://m.edsoo.ru/ff0a0378
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Bec tema. Pemenne 3aga4 mo teme "Cuia

https://m.edsoo.ru/ff0al778

TsbKecTH"

23 Cuita TsbkecTy Ha Apyrux miaHerax. Gusnueckue bubnnoreka HOK
XapaKTEPUCTUKH IIJIaHET https://m.edso0.ru/ff0a1502

bu6mmoreka [IOK

24 Hswepettne ciu. Jliamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CHJI, HAIPABICHHBIX 110 OJHOU bubnnoreka [JOK
npsMoid. PaBHOIEHCTBYIOIASA CHIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau no reme "PaBHonelicTByrOMIAs
cun"

28 TpeHue CKoIbKEHNs U TpeHUe NoKos1. TpeHue B bubnnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHUIBI JIABJICHHS U bubmmorexa [TOK

. https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemenue 3a1ay Ha onpeeneHue
PAaBHOJICUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Temay,

31 «['papuueckoe nzobpaxenue cuny, «Cuiby, bubmmorexa LIOK

B https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIIAS CHIT»
KonTtponbnas pabota mo Temam: «MexaHnIecKoe
32 IBWDKEeHUEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I"padmueckoe nzodpakenne cuin», «CHITbI

33 Jasnenne. CriocoObl yMEHBIIICHUS U YBEITHUCHUS bubnmoreka [JOK
IaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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00BEéMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHust TBEPIBIMU TEJIAMH, bubnnoreka [HOK
SKUIKOCTSIMU U rasamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B AUIKOCTHU U I'a3e, BBI3BAHHOE bubnmoreka [JOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgau no reme «JlaBiaeHue B KUAKOCTH bubnmoreka [JOK
u rase. 3axoH [lackansa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommecs cocyms! https://m.edsoo.ru/ff0a2970
39 lMuppaBiawgeckwmii mpece bubnorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHEeBOM KUIKOCTHBIN HACOC
AtMmocdepa 3emmu. [IpudarHbI CyIIIeCTBOBAHUS
41 BO3AYIIHOM 000510ukK 3eMiIH. 3aBUCUMOCTh bubnuoreka [IOK
aTMoc(epHOTro JaBIeHHs OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpsi
bu6nmoreka [JOK
42 Bec posnyxa. Atmocgeproe rasnerie https://m.edsoo.ru/ff0a2b5a
43 W3mepenne atMmocdepHoro aaBneHus. OmbIT bubnmoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JTABJICHHS OT bubnuorexa [JOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue Ha bubnuoreka [IOK
Pa3IAYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3ama4 no teme "AtmocdepHoe
nasieHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPY>KEHHOE B bubmuorexa [JOK

HUX Te€J0. ApXUMen0oBa cuiia

https://m.edsoo.ru/ff0a3276
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JlaboparopHas pabota «Onpenenenue

bubmuoreka [JOK

48 BBITAJIKMBAIOILEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO,
m A yrom https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUIKOCTbY
JlaboparopHas paboTta o reme «lccnenoBanue
49 3aBHCHMOCTH Beca Tejla B BojIe OT 00bEMa bubmorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH TEJIa
bubmuorexa [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30nobEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52 BoznyxomnaBanuey, «JlaBieHnue TBEPbIX TEI bubmorexa HOK
yx . ’ P ’ https://m.edsoo.ru/ff0a3654
JKHAJIKOCTEH U Ta30B»
bu6mmoreka [JOK
53 Mexanundeckas padota
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
54 MommHOCTh. EquHAIIEI MOIITHOCTH
B FHETHT - https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BHBAaEMOM MPHU MOIBEME O JTECTHHIIE"
56 IIpocteie Mexanu3msbl. Peruar. PaBHOBecHe cuil
Ha pbluare
Kontponbnast paborta o teme «JlaBnenue
S7 TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bceepoccuiickas npoBepouHast paboTa
PesepBHbIif ypok. PaboTa ¢ TekcTamu 1o Teme
N . bubnmoreka [JOK
58 «/laBieHne TBEPBIX TN, )KUIKOCTEH U Ta30B» /

Bcepoccuiickast mpoBepouHas pabota

https://m.edsoo.ru/ff0a4ffe
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Prryaru B TexHuke, OBITY U IPUPOJIE.

. bubnmoreka [JOK

59 JlaGopaTtopHas pabota «lccinenoBanue yciaoBuit 1 0.5 https://m.edsoo.ru/ff0ad78e
paBHOBECHSI ppIUara
Pemenue 3agau no teme «Y cioBusi paBHOBECHS bubnnoreka HOK

60 1
pbr4ara» https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neicTBusl MEXaHU3MA.

61 JlabopaTtopHnas pabora «M3mepenne KIT 1 0.5
HAKJIOHHOM MJIOCKOCTH

62 Pentenne 3amau mo reme "Padota, MOIIHOCTD, 1 bu6mmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas u bubnnorexka [HJOK

63 1
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252

64 3aK0oH COXpaHEHUsI MEXaHUYECKON IHEPTUr 1 bubmmorexa [JOK

p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME

65 "JKCcrepuMEHTaIbHOE OIpe/IeJIeHNE N3MEHEHUS 1 1
KMHETUYECKOM M MMOTEHINAJIbHON SJHEPTUU IIPH
CKAaTBHIBAHHUH TeJIa TT0 HAKJIOHHOMW TIJIOCKOCTH"

66 KonTponbhas pabota no teme «Pabota u 1
MOITHOCTb. DHEPTHS»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnnoreka [JOK
"MexaHn4eckoe aOBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepsHrlit ypok. Pabora ¢ TekcTamu 1o Teme

68 1
"PaboTa. MoutHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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8 KVIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEpOTO, KHUAKOTO U ra3000pa3HOro 1 bubnuoreka [IOK
COCTOSIHMI BEIleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelllecTBa HA OCHOBE 1
MTOJIOXKEHUH MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH
bu6mmoreka [JOK
5 Kpucrannnueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KanwuisipHocTh. [loBepxHOCTHOE 1 bubnuorexa [JOK
HAaTSHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNEe U CKaTUE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TEMIEpaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMXKEHHS YaCTHUII
9 Buyrpennss sneprusi. CnocoO6bl H3MeHEHus 1 bubnuoreka [IOK
BHYTPEHHEHN YHEPrUuun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bune! Terionepenauu 1
A pel https://m.edsoo.ru/ff0a6412
11 Ypoxk-koudepenuus "[IpakTuueckoe 1 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

MCII0JIb30BAHUE TEIIJIOBBIX CBOMCTB BEILIECTB U
MaTepHaJIOB B IEJIAX dHEProcOepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KomanuecTtBo TeIioTel. YaenabHas TEIIOEMKOCTD bubnnorexa LIOK
) https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerioBoro 6ananca. TermmooOMeH u bubnnoreka [HOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "VccienoBaHue siBJICHUS
14 TeIm1000MeHa IIPU CMEMUBAHUHT XOJOIHON U bubmnorexa [IOK
N " P A https://m.edsoo.ru/ff0a6a98
TOpsTICH BOIBI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHUs TeJa U BBIACIAEMOTO UM IIPH
OXJIAKIECHUU
16 JlabopaTtopHnas pabota "Onpenenenue yaeabHON bubnuorexa [JOK
TEIIOEMKOCTH BellecTnBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUINBA. Y IeIbHas TEIUIOTA CTOPAHUS bubmmorexa LHOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpAEBaHUE KPUCTATUIMUECKHIX bubnmnoreka [JOK
Tell. Y IenbHas TeIUIoTa IIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezaeneHue yaeabHON bubnuoreka [IOK
TEIJIOTHI IUIAaBJIEHU JIbaa" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapooOpa3zoBanue u kouaeHcanus. Mcmapenue
pOOLP a 1 p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus
21 Y KOHJIEHCAllMU. 3aBUCHUMOCTD TEMIIEPATYPHI bubmiorexa LIOK
' patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHUS OT aTMOC(EPHOTO JTaBICHHS
Bnaxuocts Bo3ayxa. JlabopaTopHas pabora
" N bubmuorexa [JOK
22 OrnpezenieHrie OTHOCUTEIBHON BIIaXKHOCTH

BO3/IyXa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3amaq Ha OnpeaACIICHUEC BJIAXKXHOCTU

23
BO3/yXa
[TpuHIMIBEI PaOOTHI TETIJIOBBIX IBUTATEICH.
24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CropaHus
o5 KIIJI renmoBoro asurarens. TemnaoBeie bubmunorexa [JOK
JIBUTaTENM U 3alUTa OKpYyKarouleil cpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUsI U MTPEBPALCHHS SHEPTUU B
TEIUIOBBIX Ipolieccax
[ToxroroBka K KOHTPOJIBLHON pabOTE 1O TeMe
27 "TerioBbi€ ABNCHUS. MI3MEeHEHNE arperaTHbIX bubmmorexa [JOK
) . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHM BEIIeCTBa
KonrtponsHas padorta no reme "Tennosbie
28 sByIeHHs. VI3MEeHEeHHe arperaTHbIX COCTOSTHUN bubmmorexa [TOK
. P https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 DnekTpu3anus Tel. J[Ba poaa dJIeKTpHUUECKUX
3aps/10B
30 VYpok-uccnenoBanue "IneKTpU3aIMs TN
MHAYKIMEW U IPU CONPUKOCHOBEHUN"
B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bubnmoreka [JOK
31
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh
32 aIIeKTpUYecKoro mnous. [IpuHIuI cynepno3uium bubmmorexa [OK
p N p yrep https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX TOJIeH
33 Hocurenn snekTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsaa. CTpoeHue aroma
34 [IpoBOTHUKY M TUAJIEKTPUKH. 3aKOH COXPAaHEHUS bubnmoreka [JOK

AEKTPUUECKOTO 3apsizia

https://m.edsoo.ru/ff0a8ef6
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Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubmuorexa [JOK

35
AIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHMs. VICTOYHUKH 3IEKTPUUECKOTO bubmorexa HOK
ym ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96hb2
38 Vpok-uccnenopanue "JleiicTBUE INEKTPUIECKOTO 1
MOJIsI HA IPOBOJAHUKHU U AUAJICKTPUKH"
39 DNEKTPUYECKUN TOK B METAIUIAX, JKUJKOCTSIX U bubnnorexa [HOK
rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YacTH
41 Cuna toka. JlabopatopHas paborta "M3mepenue u 05 bubnmnoreka [JOK
pEryJINPOBAHUE CUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJNeKTpUUYECcKoe HampsikeHue. BonbTmeTp.
42 JlaboparopHas pabota "H3mepenue u 0.5 bubmmorexa [OK
PATOPHaA P P ' https://m.edsoo.ru/ff0ade14
pEerylupoBaHHUe HAMPSHKEHUS
43 CornpoTHBIeHUE MPOBOAHUKA. Y JCIBHOE bubnuorexa [JOK
CONPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHas paboTa "3aBUCUMOCTb
44 AJIEKTPUIECKOTO COTIPOTUBIICHHUS TPOBOTHUKA OT 1 bubnmoreka [JOK
€ro JUTUHBI, TUIOMIAAN TTOMEPEYHOTO CEUEHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCHMOCTh CHJIBI TOKA OT HaMpsiKEHUS. 3aKOH bubnmoreka [JOK
OmMa Jy1s1 yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopnas pabora "HcciaenoBanue
bu6mmoreka [IOK
46 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Yepe3 1

PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U

https://m.edsoo.ru/ff0aa04e
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HaIpsKEHus Ha pe3ucrope”

HOCJ’Ie,I[OBaTeJ'IBHOG " nmapaJljIeIbHOC COCAMHCHUA

47
MIPOBOJIHUKOB
JlaGopaTtopHnas pabota "IIpoBepka npaBuia
48 CJIOKEHMSI HAIIPSHKEHUH TTPU M1OCIIeI0BATEIbHOM bubmmorexa LIOK
P P " https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB
JlaboparopHnas padota "IIpoBepka npasuia ajs
49 CHWJIBI TOKA IIPH MapaJlJIeIbHOM COSIMHEHUH bubamorexa LOK
”p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3agau Ha mpumeHenue 3akoHa Oma s bubnnoreka [JOK
Pa3IMYHOTO COEAMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHast pabota "Onpenenenue paboThl U bubnuorexa [JOK
MOIIIHOCTH 3JEKTPUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKUe Lenu U MoTpeouTenu
53 AIIEKTPHUYECKON YHEPTUH B ObITY. KopoTkoe bubmmorexa [TOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTositHHBIE MAarHUTHI, X B3aUMOJACICTBUE
Ypok-uccnenopanue "M3yuenune nonei bubnuorexa [JOK
55 \
MNOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarunuTtHoe nojie. MaraHuTHoe 1oJie 3eMJIH U €T0 bubnmoreka [JOK
3HauYeHUe JUIA )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[ToarotoBka Kk KOHTPOJILHOU paboOTE MO TeEMe
57 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea U UX bubnuoreka [IOK
B3auMOACUCTBUSA. [IOCTOSHHBIN 2JIEKTPUYECKUN https://m.edsoo.ru/ff0abd2c
TOK"
58 KonTponpHas pabota o Teme "DIeKTpuuecKue bubnmoreka [JOK
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3apsiibl. 3apsKEHHBIC Tella U UX
B3aUMOJIeUCTBUS. [I0OCTOSIHHBIN AIEKTPUUECKUI
Tok" / Beepoccuiickas npoBepouyHas pabora

https://m.edsoo.ru/ff0abea8

PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme

" . . " bubnmoreka [JOK
59 [TocrostHHBIH AeKTprUecKuil TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas pabota
OnbIT OpcTeaa. MarautHoe nose
60 IEKTPUIECKOTO TOKa MarHuTHOE IMOJIe KaTyIIKH bubmmorexa [JOK
P Y https://m.edsoo.ru/ff0ac1d2
C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
61 JlaboparopHas pabora "U3yueHue neiicTBUs 0.5 Bubmorexa ITOK
PATOPHaA P i \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM
DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3NeKTpoABUTATENEH B
. bubnuorexa [JOK
62 TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86c
JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"
63 Omnpitel Dapases. 3aKOH ANEKTPOMArHUTHOM
nHaykuuu. [Ipasuio Jlenna
Dnektporereparop. CrocoObl MOTydeHUs
64 AJIEKTPUUECKON IHEPTUHU. DJIECKTPOCTAHIINHN HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH
65 [ToarotoBka Kk KOHTPOJIBHOM paboTE MO TEMe
"DNeKTpUYECKNe U MAarHUTHBIE SIBIICHUS"
66 KonTtponbHas pabora o Teme "DneKTpudeckue u bubnnorexka [JOK
MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo teme bubnnoreka [HOK

"TeruioBEIE IBICHUA"

https://m.edsoo.ru/ff0accse
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PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"MarHuTHbI€ sIBICHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Kontpoabubie  IpakTHueckue oGpasoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThbI padoTbI pecypcbl
1 Mexanunyeckoe ABuxkeHue. MarepruanbHas TOYKa 1
5 Cucrema orcuyeta. OTHOCUTEIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE 1 bubmorexa LHOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHETHOE paBHOYCKOPEHHOE JIBIKEHHUE. 1 bubnmnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CkopocTh MPSIMOTMHEHHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlabopaTopHas pabota "OnpeneneHne yCKOpEHUs
7 TeJla MPU PaBHOYCKOPEHHOM JBUKEHUH 110 1 1 bubmorexa HOK
P PapHOyCKOPEHHOM A https://m.edsoo.ru/ff0adb18
HaKJIOHHOH TUTOCKOCTH
8 CoOoauoe nanenue ten. OneiTel annnes 1
PaBHOMepHOE nBIKEHHE IO OKpYXHOCTH. [lepuon
9 1 yacToTa oOpanieHus. JInHelHas 1 yrioBas 1 bubmorexa HOK
patl ' r https://m.edsoo.ru/ff0ae176
CKOpPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1
bub6mmoreka [IOK
11 [TepBrrit 3akon HetoToHa. Bektop cuutbt 1
P P https://m.edsoo.ru/ff0ae612
. . bubmuorexa [JOK
12 Bropoii 3akon HeroTona. PaBHonelicTByrommast cuiia 1 1

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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bubmuorexa [JOK

13 Tpetuii 3akon Herorona. Cynepno3uiius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHeHue 3akoHOB HeioToHa bubmmorexa [JOK
https://m.edsoo.ru/ff0aeb6c
15 Cua ynpyroctH. 3akou I'yka ngs?;;?:;zggﬁmecﬂ
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopras padota «OnpeneneHne KeCTKOCTH bubmmoreka [JOK
MPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuna Tpeiis https://m.edsog ru/ff0af738
bubnuorexa [JOK
19 Pemenue 3anay no teme «Cuma TpeHUs» httos://m.e dsogru /f0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 dULIEeHTa TPEHUS CKOJIBbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HetoToHa. Crita bubmuorexa [JOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. bubnuotexa [JOK
YckopeHue cBOOOAHOTO NMaACHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TEI BOKPYT
23 rpaBuTanmoHHoro neHrpa (ConHedHas cucrema).
lanmaktuku"
24 Pemenue 3amau mo reme "Cuita TSHKECTH U 3aKOH bubnmoreka [JOK
BCEMHMPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocMuueckas ckopocTs. HeBecoMOCTh 1 bubnmnoreka [JOK
MEPETPY3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepranbHOW TOUYKU. AOCOTIOTHO bubnnorexka [HOK

TBEpOE Teo. PaBHOBecHe TBEPAOIO TeEIa €

https://m.edsoo.ru/ffOafe36
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3aKpEIUIEHHON OChIO BpalleHUsi. MOMEHT CHUJIBL.
LenTp TsxecTn

PaBHOBecue MarepuanbHOIl TOUkU. AOCOTIOTHO
TBEpAOE Teno. PaBHOBecue TBEPAOTO TEIa C

21 3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUJIBL.
LenTp TsxecTn
28 Pemenue 3agau no reme "MomeHT cuibl. LleHTp bubmuorexa [JOK
TAXKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe bubnuorexa [JOK
"MexaHnueckoe aBrxenue. Bzanmoaeiictsue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas padora no teme "MexaHnyeckoe bubnnorexa [JOK
nBrokenne. Bsaumoneiicteue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynse Tena. UMnynbe cuibl. 3aKOH COXpaHEHUs bubnmnoreka [JOK
HMITYJIbCa. YTIPYrO€ U HEYNPYroe B3auMOACHCTBIE https://m.edsoo.ru/ffOb07fa
32 Pemrenue 3anau no reme "3akoH coxpaHeHUs bubnuoteka [JOK
nMmIyibca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTBHOE IBUKEHUE B
MIPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 Mexannyeckas paboTa U MOIITHOCTh httos://m.e dsogru /£10b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnmoreka [JOK
TpeHus https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue padboTh
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBH)KEHUU Tela
110 TOPU30HTAIBHOM MOBEPXHOCTH
37 CBs13b 2HEpruu u paboThl. [loTeHITMaNbHAS YSHEPTUS
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU bubnmoreka [JOK

SHEPTUU

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b02b4
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39

3akoH COXPAHCHUSA DHCPIrUHU B MCXAaHHUKCE

40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUs SHEPTUMN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBUKEHNE U €r0 XapaKTEPUCTUKU bubmorexa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojiebanus. BeiHyK1eHHbIE bubnnoreka [HOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil U Npy>KMHHbBIN MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEprO/Ia
44 KoJ1e0aHui OT )KECTKOCTHU NPYKUHBI U MacCChl bubmmorexa [JOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatieHne sHEPrun Npyu MEXaHUUECKUX
KoJe0aHusIX
46 JlabopaTtopHas pabota «OnpeaeneHue 4acTOThl U bubnuotexa [JOK
nepuo/ia KojaebaHuil MpyKMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JlabopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoja KojiebaHuii rpysa, MOJBEIIEHHOTO K HUTH, bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
OT Macchl Ipy3a»
48 Mexanunueckue BoJgHbI. CBONCTBa MEXaHUYECKUX bubnmoreka [JOK
BOJIH. [IpofobHbIE U TONIEpEYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koupepenius "MexaHHYeCKUuEe BOJHBI B
TBEPAOM Tene. CeililcMuueckue BOIHbBI"
50 3ByK. PacripocTpanenne u oTpakeHHe 3ByKa
51 VYpoxk-uccnenoBanue "HabmoneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI
pe30HaHC
53 Ypok-koHpepeHmus "YnpTpa3ByK U HHGPa3BYK B bubnmoreka [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe

o4 "3aKoHBI COXpaHeHUs. MexaHn4ecKue KoaeOaHus bubmmorexa [JOK
. P ' https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
55 KontposbHas padoTta mo teme "3aKOHbI
coxpaHeHus. MexaHn4ecKre KojaeOaHusi 1 BOJHBI"
DNEeKTPOMarHuTHOE T0JIe. DJIEKTPOMarHUTHBIE bubnuorexa [JOK
56
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "Lkana 3meKTpoOMarHUTHBIX
58 BOJIH. Mcnionp30BaHue 31IEKTPOMAarHUTHBIX BOJIH bubmmorexa LOK
i . . P https://m.edsoo.ru/ffob2fe6
JUISL COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 AJIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUITEHOTO bubmorexa HOK
P | https://m.edsoo.ru/ffOb2céc
TenedoHa
60 Pemenue 3amau Ha onpeiereHUE 4YacTOThI U JITTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI
61 DnexkTpoMarHuTHas npupoaa cBera. CKOpocTh bubnmnoreka [JOK
ceera. BonmHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acmpocTpaneHue csera. 3armenus CoiHIa U bubmmorexa [OK
pactpocIp ' https://m.edsoo.ru/ff0b3658
JlyHbI
63 3akoH oTpakeHUs cBeTa. 3epkana. Pemenne 3agaq bubnmoreka [JOK
Ha MPUMEHEHHE 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETA bubmmorexa LIOK
P ’ P https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnmoreka [JOK

Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ffOb3c5c
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B OIITUYCCKUX CBCTOBOJax

JlaGopaTopHas pabora "HccienoBanue

66 3aBHCUMOCTH YTJIa MPETOMIICHHUS CBETOBOTO JIy4a
OT yIJIa MaJIeHUs Ha TpaHulle "BO3IyX-cTekyio""
Ypok-koHpepenius "Mcnob30BaHUE TTOJHOTO
67 BHYTPEHHETO OTPa)KEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAs CBSI3h"
bubmuorexa [JOK
68 JIunzel. OnTHYeckas cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubmunorexa [JOK
69 [TocTpoenue n3o0paxeHUH B TMH3AX
P P https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue GOKyCHOTO
70 ACCTOSIHUS U ONTUYECKOU CHIIBI COOMparoIen bubmmorexa [JOK
P " paiott https://m.edsoo.ru/ff0b4206
JIUH3BI
71 Ypok-koHpepenmus "OnTudeckre TMH30BbIC bubnuotexa [JOK
pubopsr" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [OK
P https://m.edsoo.ru/ffob4684
73 Ypok-koupepennus "Jlepexts 3penus. Kax
COXpaHUTh 3peHune"
Pasnoxxenue 6enoro csera B ciekTp. OMNbITHI
74 Hprorona. CnoxxeHue CrieKTpaibHbIX [[BETOB bubmmorexa [JOK
’ P i ’ https://m.edsoo.ru/ff0cOf4dc
Jucnepcus ceera
JlaGopatopnas pabdota "OnbITH IO PA3I0KEHHIO
75 0enoro cBeTa B CIIEKTP M BOCIPHITHIO IIBETA bubnmnoreka [JOK
MIPEAMETOB MPU UX HAOJIOJCHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
¢bunbTph"
76 VYpok-nipakTukym "BoHOBBIE CBOMCTBA CBETA:



https://m.edsoo.ru/ff0b3f2c
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aucriepenst, uaTepdepenuus u qudpakuus'

77 Omnsitel Pe3epdopaa u rutanerapHas Moieb aToMa bubmmorexa [TOK
https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
79 Hcnyckanve v morioneHue CBeTa arTOMOM. bubnmoreka [JOK
KBantsl. JIuHeidaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crtpoenue aToMHOTO sijipa. HykiioHHast Mojienb bubmorexa LHOK
https://m.edsoo.ru/ff0c18ac
bubnnorexka [JOK
83 PannoaktuBHbIEe peBpanieHus. M3zoronsl https://m.e dsogru /ff0c1ald
84 Pemtenue 3amay mo reme: "PannoakTUBHEIE bu6mmoreka [IOK
peBpanieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmaga
86 VYpoxk-koHpepenuus "PagroakTHBHBIE U3ITy4EHHS B bubnnoreka [JOK
NpupoJie, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiy. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siiep. CBs3b Macchl U bubnmoreka [JOK
JSHEPIUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3ampau no reme "fAnepueie peakuun"
90 Peaxiuu cunresa n }Ie.:]'IeHI/ISI snep. Uctounuku bubmuorexa [JOK
sHepruu CoJHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koH(pepenuus "SnepHas sHepreTUKa.

JlercTBUSA paJuOAKTUBHBIX U31y4YECHUN HA KUBBIC
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opraHu3msi"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe

92 "DIEeKTPOMAarHUTHOE T0JIe. DIIEKTPOMATrHUTHBIC bubmorexa HOK
P e P https://m.edsoo.ru/ffoc223e
BOJIHBI. KBaHTOBBIC SIBJICHUS
KontponbHas pabota mo teme "DIeKTPOMarHuTHOE
93 noJie. DNeKTpOMarHuTHbIe BOIHbI. KBaHTOBBIE
siBJIeHUs "
94 [ToBTOpenue, o606menue. JJaboparopusie paboThI bubnuorexa [JOK
1o Kypcy "Bzaumoneiicrsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHme, 00600mEeHue. Pemenue pacueTHBIX U
95 KaueCTBEHHBIX 3aJ1a4 1o TeMe ""TeroBbie bubmorexa HOK
. https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
IToBTOpenue, o0o0meHne. Pernienne pacueTHbIX U
96 KadecTBeHHBIX 3a1a4 1o Teme "KIIJ] TeruroBbix bubmorexa HOK
o https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
[ToBTrOopenue, o0o0meHne. Pernienne pacueTHbIX U
97 KadyecTBEHHBIX 3a7a4 no Teme "KITJ] bubmorexa [JOK
H" https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAHOBOK
08 [ToBTOpenue, o6o0meHue. JlabopatopHbie paboTHI bubnuotexa [JOK
o kypcy "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o bubmuorexa [JOK
Teme "3aKOHbI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTropenue, o600menue. Pabora ¢ TekcTamu no bubnuoreka [IOK
teme "Konebanus v BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o bu6mmorexa [IOK
Teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1o

teme "KBanToBas u sigepHas ¢puszuka
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B ¢denepanbHbIXx M pervoHanbHBIX MPOLEAYpax OLIEHKH KayecTBa OOpa3oBaHUsl HCIOJIb3YeTCs

nepedeHs (KoauGHuKaTtop) pacrpedesieHHBIX I0 KilaccaM IpOBEpSAEMBIX TpeOOBaHHM K pe3ylbraram

OCBOCHHSI OCHOBHOH 00pa30BaTeIbHOM NPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUS M HIIEMEHTOB

cofiepxkaHus 1o pU3UKe.

HpOBepﬂeMbIe NpeAMETHBIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM OﬁpaSOBaTeJILHOﬁ nmporpamMmmal

OCHOBHOI0 0011ero oopaszoBanus (7 kiaacc)

Kox nposepsiemoro

pe3ynbTara

[TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O 00I1I€ro 00pa3oBaHMsI

1.1

MCITI0JIb30BATb M3YUYCHHBIC ITIOHATUSA

1.2

[pa3uyaTh SIBJCHUS MO OMMCAHUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE (PU3NIECKOE SBIICHUE

1.3

[pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (U3UYECKUX SBJICHHUI B OKPYKAIOIIEM MHPE,
B TOM 4HClie (pU3UUECKHE SBJICHUS B MPUPOJIC, IPH STOM TEPEBOJAUTH MTPAKTHYCCKYIO
3aaqy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (NMPU3HAKH) (DU3HUCCKUX
STBIICHWI

1.4

ONMCHIBATh M3y4YEHHBbIE CBOICTBA Tel M (PU3MYECKUE SBICHUS, MCIOIb3Ys
¢bu3nvecKre BEIMYUHBI, IPH OMUCAHUN MPABUIBHO TPAKTOBATH (YU3UUYECKHI CMBICIT
WCTOJNBb3yEeMbIX BEIMYMH, MX OOO3HAYCHHS W EAMHUIBI (U3NYECKUX BEIMYHH,
HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (PU3MUECKYI0O BEIUYHMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTH rpad)KH NU3yUYEHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEINYHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MYECKUE SBICHUS M MPOLIECCHI, HCIOIb3Ys
W3YYCHHBIC 3aKOHBI, IMPH OTOM JIaBaTh CIIOBECHYIO (HOPMYJIMPOBKY 3aKOHA WU
3aMMChIBaTh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OOBACHATh (DU3UYECKUE SIBICHHS, MPOIIECCHl U CBOWMCTBA TEl, B TOM YHCJIE U B
KOHTEKCTE  CUTYyalliii  MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBHISBIATH
MPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1 - 2 JTOTUYECKUX IIaroB C
ornopoit Ha 1 - 2 U3y4yeHHBIX CBOMCTBA (U3MUYECKUX SIBJICHUH, PU3NUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

1.7

pelars pacuerHble 3afaud B 1 - 2 1eHCTBUSA, WCIOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBs3bIBatOLME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJaud
3aMMCchIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE BEIUUYMHBI B (GOPMYIBI U
MIPOBOAUTH pPacueThl, HAXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE AJISl PELICHUS
3aJ1a4, OIIEHUBATh PEAINCTUYHOCTh OJYYEeHHON (PU3HUECKOI BEIMYMHBI

1.8

jpacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOYKHO pELIUTh IMPU IMOMOLIM (PUIUIECKHX
METOJ0B, B OIMCAaHWUU HCCIEIOBAaHUSA BBIJICIATh IPOBEPSIEMOE IIPEIIIOIOKEHNE
(rumotesy), pa3iuyaTb M HMHTEPHPETUPOBATH IMOJIYUYEHHBIM pe3ynbTaT, HaXOAWUTh
OIIMOKHU B XOJI€ ONBITA, JIeNaTh BHIBOJIBI 110 €T0 pe3ybTaTaM

1.9

[IPOBOAUTD OIBITHI IO HAOMIOACHHUIO (PM3UYECKUX SIBJICHUM WU (PU3MUECKUX CBOMCTB
Ten: (GopMmynHpoBaTh IpOBEpPsSEMbIE MPENINOJIOKEHUS, COOMpaTh YCTAHOBKY U3
MIPeIJI0KEHHOT0 000PYA0OBAHHUS, 3aMUCHIBATh X0/1 ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBHITIOJIHATE TIPSIMBIE HM3MEPEHHSI C HCIIOJIB30BAaHHEM AaHAJOTOBBIX M IU(QPOBBIX
npuOOpPOB, 3alUChIBaTh IMOKa3aHUS NPUOOPOB C YYETOM 3aJJaHHOM aOCOJIOTHOI
MOTPENIHOCTH U3MEPEHUIN

1.11

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (pU3MUecKON BEIMYUHBI OT JPYToH C
VCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUIl, y4acTBOBAaTh B IUIAHHPOBAHUU Y4YEOHOTO
UCCIEIOBaHMs, COOMpaTh yCTAaHOBKY M  BBINOJHITH HM3MEPEHHUs, CIeNnysl




MPEUIOKEHHOMY IIJIaHy, (UKCHUPOBATh pE3yabTaThl TOJTYYEHHOW 3aBHCHMOCTH
(GU3NYEeCKUX BEIMYMH B BUJE MPEATIOKECHHBIX TaOIMIl U TpadHUKOB, NENaTh BBIBOJIBI
10 pe3yJIbTaTaM UCCIEAOBaHUS

1.12

MPOBOJIUTH KOCBEHHBIE HM3MEPEHUs (U3NUYECKUX BEIHYUH, CIEAys MpPEesIOKESHHOM
WHCTPYKLIMU: TIPU BBIIOJHEHUH M3MEPEHHH COOMpaTh HKCHEPUMEHTAIBHYIO
YCTAaHOBKY Y BBIYMCIIATH 3HAYCHUE UCKOMOM BEIIMYHHBI

1.13

coOmoaTh TMpaBWja TEXHUKH 0€30MacHOCTH TMpu pabore ¢ J1abopaTOPHBIM
000pynOBaHUEM

1.14

YKa3plBaTh  NPUHIMIBI  JCHCTBUS NPUOOPOB W TEXHUYECKHX  YCTPOWCTB,
XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOHCTB C TIOMOIIBIO0 UX OMHCAHUS, MCIIOJB3Ys 3HAHHS O CBOMCTBAX (pU3MUECKUX
SIBIICHUI U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTh HWHPOPMALMIO O TMPHUMEpax) MPAKTUIECKOTO
MCIIOJIb30BaHUA q)HSI/I‘ICCKI/IX 3HAaHUH B HOBCCIIHGBHOI\/’I KHN3HU OJI1 OGGCHG‘-IGHI/IH
0€30MacHOCTH TPH OOpaIleHuH C TPUOOpPaMU U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHsI 3J0POBbS M COOJIOJCHHMS HOPM DKOJOTMYECKOrOo TOBEIACHUS B
OKpY>Karollen cpejie

1.16

OCYIIECTBIISITH OTOOpP MCTOYHUKOB MH(OpMAIUU B ceTH MIHTEpHET B COOTBETCTBHH C
3aIaHHBIM ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUW U IIyTEM
CPaBHEHHUs pa3JIUYHBIX HCTOYHUKOB BBLIEIATH HHPOPMALUIO, KOTOpas SBISETCS
IIPOTUBOPEYUBOI UIIM MOXKET OBITh HEJJOCTOBEPHOI

1.17

WCIIOIb30BaTh TMPU  BBINOJHEHUH  y4E€OHBIX  3aJaHUN  HAYYHO-TIOMYJSPHYIO
muTepatypy (pu3MYecKoro cojaepiKaHHs, CIPABOYHBIC MaTepUaibl, PEeCypChl CETH
Wutepuer, BianeTh NOpUeMaMH KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(OPMAIIUY U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC H YCTHBIE COOOIIEHUST HAa OCHOBE 2 - 3
HMCTOYHUKOB MH(OpMaIuu (GU3NIECKOTO CONCPKAHHUA, B TOM YHCIIE TyOJIUYHO ENaTh
KpaTKUEe COOOIICHHS O pPe3yJibTaTax IMPOEKTOB WM y4eOHBIX HCCIEAOBAaHHM, MpHU
STOM TI'PaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATHIHBIA anmapar Kypca (QU3UKH,
COMPOBOXK/IATh BBICTYIUICHUE TIPE3EHTAIlMEH

1.19

NP BBITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIICOBAHUN paCIpeeNATh 00I3aHHOCTH B
rpyInmne B COOTBETCTBUM C MOCTABJIECHHBIMH 3aJladyaMH, CIICIUTh 3a BBINOJIHEHUEM
iaHa AeWCTBUH, aJeKBaTHO OIEHHMBAThL COOCTBEHHLIH BKIIAJ B JIE€ATEILHOCTH
CPYIIbl, BBICTPANBATH KOMMYHHUKAaTHBHOE B3aMMOJCHCTBUE, YYHUTHIBAs MHEHUE

OKPY KaIOIIUX

IIpoBepsiemblie 3/1eMeHTHI coaepskanus (7 Kiaacc)

Kon
paznena

QJICMCHTA

Kon

[IpoBepsieMble 2I€MEHTBI COAEPKAHUS

1

OU3NKA U EE POJIb B ITOSHAHNHM OKPYXXAIOIIET'O MHUPA

1.1

@dusnka - Hayka o npupone. SBnenus npupoabl. DH3NUECKHE SBICHUS:
MEXaHWYECKHE, TEIJIOBBIE, IEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

Oduznyeckue BenuuuHbl. 3Mepenune ¢usznueckux BeauuuH. Duznueckue
npubopsl. [lorpenHocTs n3MepeHuil. MexxryHapoiHasi CUCTeMa €MHHII

1.3

EcTecTBeHHO-Hay4YHBI METOJ IMO3HAHUWsS: HAOJIOJCHHME, TOCTAaHOBKA HAYYHOTO
BOHpOC&, BBIIBUKCHHUE TUITIOTE3, 3KCHepI/IMeHT 10 HpOBepKe THUIIOTE3, O6’B$ICHCHI/IC
HAOJIOIaEMOTO SIBJICHMS

1.4

Onucanne PU3NYECKUX SBICHUN C TOMOIIBIO MOJIETIEH

1.5

[IpakTuueckue pabOTHI:




W3mepeHue pacCTOSHUMN.

W3mepenue oobemMa KUAKOCTH U TBEPAOro Teja.

OrnpezenieHre pa3MepoB MaJbIX TEJ.

W3mepenue temmnepaTypbl NMPH MOMOIIM >KUIKOCTHOTO TEPMOMETpa M AATYHKA
TeMIepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHNUN BEIIIECTBA

2.1 CTpoeHne BemecTBa: aTOMbI U MOJIEKYIbI, UX pa3Mepbl. OMbITH, JOKa3bIBAIOIINE
JMCKPETHOE CTPOSHHE BEIIECTBA

2.2 JlBiokeHue dyacTui —BemecTBa. CBA3b CKOPOCTM  JBMIKGHUS YaCcTULl C
remnepatypoii. bBpoyHoBckoe nBuxenue, muddy3us

2.3 B3anMoeiicTBE YaCcTHI] BEIECTBA: NPUTSHKEHUE U OTTAIKUBAHNE

2.4 AArperaTHple COCTOSIHHMSI BEIECTBA: CTPOCHUE Ta30B, >KUIKOCTEH W TBEPIBIX
(KpUCTAJUTMYECKUX) TeJ. B3auMOCBS3b MEXIy CBOWCTBAMM BEIECTB B PAa3HBIX
arperaTHhIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [IpakTuueckue padbOTHI:

OrneHka guaMerpa aroMa METOI0M PSJIOB (C UCTIONIb30BaHUEeM (oTorpadmii).
OnBITHI 10 HAOIOICHUIO TEIUIOBOTO PACIIUPECHHSI Ta30B.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSDKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannyeckoe ABHUKeHUEe. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBH)KCHHE

3.2 Ckopoctb. CpenHsisi CKOPOCTh TMPU HEPABHOMEPHOM JBMKeHUH. Pacder myTtu u
BPEMEHU JIBIKCHHS

3.3 SBnenne wuHepuuu. 3aKoH HHepuUUH. B3aumoneicTBue Ten Kak NpPUUYMHA
M3MEHEHHsI CKOPOCTH JIBKEHHS Tell. Macca Kak Mepa HHEpTHOCTH Tea

3.4 [TnoTHOCTh BemiecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IMHUIIE
o0beMa BelecTBa

3.5 Cuia Kak XxapakTepUCTHKA B3aUMOAECHCTBHS Tel

3.6 Cuna ynpyrocTy u 3akoH ['yka. MI3mMepeHue ciiibl ¢ MOMOIIbIO THHAMOMETpa

3.7 SIBreHue TATOTEHUs U cuia TsokecTd. Cuia TSDKECTH Ha ApPYruXx IulaHerax. Bec
rena. HesecoMocTh

3.8 Cuna Tpenus. TpeHHe CKOJNBXEHUS M TpeHUe MNokos. TpeHue B Mpupoie U
TEeXHUKE

3.9 CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOU NpsiIMOM. PaBHOAEHCTBYOIIAS CHIT

3.10 [IpakTuyeckue paboThI
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIMKEHU (IIApUKa B KHUJIKOCTH, MOJIENIN
AJIEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa MU IIapuKa MO HAaKJIOHHON
MJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPAOro Teja.
OMnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (aedopMariiu) npy>KuHbI
OT TPUJIOKEHHOW CHJIBL.
OmnbITH, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHHUS CKOJBKEHHS OT Beca
TeNa ¥ XapaKTepa CONMPHUKACAIOLINXCS TTOBEPXHOCTEH

3.11 dusnueckue SABICHHUA B MPHPOJE: MPUMEPHl JBUKEHUS C PA3TUUYHBIMU
CKOpPOCTSIMHU B KMBOW M HEXXHUBOM MpHUpOJE, ACUCTBUE CHIIBI TPEHUS B MIPUPOJIE U
TEeXHUKE

3.12 TexHuueckue ycTpolcTBa: TMHAMOMETP, MOALUIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

‘I[aBJ'ICHI/IC TBCPAOro TCJa. CnocoObl YMCHBIICHUS U YBCIIMYCHUS JABJICHUA




4.2

JlaBneHue ra3a. 3aBUCUMOCTbH JIaBJICHHUS T'a3a 0T 00beMa, TEMIIEPaTyphl

4.3 Ilepenaya naBiaeHUs TBEPABIMU TEIAMHM, KHUAKOCTAMHU U ra3amu. 3akoH Ilackais.
[IHeBMaTHYECKHE MALLIMHBI

4.4 3aBUCUMOCTDh JaBJICHUS >KHJIKOCTH OT IIyOuHBI. ['mapocTaTudeckuil mapasiokc.
CooOutaromuecs cocyzpbl. I 'napaBinyeckue MeEXaHU3Mbl

4.5 Atmoctepa 3emin u aTmocdepHoe naBieHue. [IpHuMHBI CylIEeCTBOBaHUS
BO3IymHOW 000m04ku 3emin. Onbir Toppuuemmu. 3aBUCUMOCTE aTMOC(hHEepHOTro
JTaBJICHUsS OT BBICOTHI HaJl YPOBHEM MODSI

4.6 W3mepenue armochepHoro nasienus. [IpubGopsl ans u3mMepeHHst aTMOC(HEPHOTO
JTaBJICHUS

4.7 JleiicTBHe KMIKOCTM M ra3a Ha IOIPY)KCHHOE€ B HMX TelO. BwlTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena

4.8 [1naBanue ten. BoznyxomnnaBanue

4.9 ITpaxTHueckue paboThI:
WccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT o0beMa IMOIPY)KEHHOH B
KHUJKOCTb YacTH Tela.
OnpeneneHre BBITAIKUBAIOUIEH CHIIbI, JIEHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B
KHUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLICH CWIBI, JCUCTBYIOIIEHM Ha TEJIO B
YKUJKOCTH, OT Macchl Tela.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBL, EHCTBYIOLIEH
Ha TEJO B >KUJKOCTH, OT 00bEeMa IMOIPYKEHHOM B MKUAKOCTb YacTH TeJla U OT
IJIOTHOCTH XKUJKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAaHUE JIOAKU U OIpPENEICHHUE €€
Ipy3010bEMHOCTH

4.10 dusnueckue SBICHHUS B MPHUPOJE: BIUSHUE aTMOCHEPHOTO MABIICHHS Ha YKUBOU
OpraHu3M, IUIaBaHHE PHIO

4.11 TexHu4eckue yCTpOWCTBa: COOOIIAIOIIUECS COCY/bI, YCTPOMCTBO BOJOIPOBOJA,

TUAPABIMYECKHUI TMPecc, MaHOMETP, 0apoMETp, BHICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIHOCTb

5.3 IIpocTble MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBecHs

pIyara

5.4 [TpuMeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy

5.5 "3onoToe nmpaBuio" MexaHuku. KoadduiuumeHT none3Horo AeicTBUS MEXaHU3MOB.
ITpocTble MeXaHU3MBbI B OBITY U TEXHHUKE

5.6 [loTeHuManpHasi 3HEPTUHU TeNA, TOJHATOrO HaJ 3eMiel

5.7 Kunernueckas sHeprus

5.8 [losnHasg MexaHn4eckasi SHEpPrus. 3aKOH U3MEHEHMSI U COXPAaHEHUsI MEXaHUYECKON
DHEPrUU

5.9 [IpakTuyeckue pabOTHI:
Omnpenenenue pabOThl CUJIBI TPEHHUs] NMPH PABHOMEPHOM JIBXKEHMM Tella IO
FOPU30HTAILHOU MOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
WN3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.
M3ydyeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON YHEPTUH

5.10 DU3nYECKUE SIBICHUS B IPUPOJIE: PhlYaru B TEJIE YEJIOBEKA

5.11 TexHuueckue yCTpPOMCTBa: pbluar, TMOABIXKHBIA M HEMOABMXKHBIM OJIOKH,




HAKJIOHHAA MJIIOCKOCTb, IPOCTHIC MCXAaHU3MbI B GBITy

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATaM OCBOEHUS

OCHOBHO# 00pa3oBare/ibHOI nporpamMmsl (8 Kiacc)

Kon nposepsiemoro

pe3yJipraTta

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHON
porpaMMbl OCHOBHOT'O 00111er0o 00pa3oBaHus

1.1

MCITIOJIb30BaTh ITOHATHSA

1.2

[pa3nyaTh SIBJICHUS MO OMMCAHHUIO MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE (PU3NIECKOE SIBIICHUE

1.3

[pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UYECKUX SBICHHUHA B OKPYKAIOIIEM MHUpE,
B TOM 4Hclie (pU3UUECKHe SIBICHUS B MIPUPOJE, PU STOM MEPEBOJAUTH MPAKTHUECKYIO
3aaqy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (NMPU3HAKH) (DU3HUECKUX
SIBJICHUIN

1.4

ONMCHIBATh M3y4YEHHBbIE CBOICTBA Tel M (PU3UYECKHE SBIICHUS, MCIOIb3Ys
¢u3nvecKkre BEIMYUHBI, IPH OMUCAHUN MPABUIBHO TPAKTOBATH (YU3UYECKHIA CMBICIHT
WCTIOJIb3yEeMbIX BEIHMYUH, 0003HAYCHHS M €AMHUIB (PU3HMUECKUX BEIWYHMH, HAXO/IUTH
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEITHMUMHY C IPYTHMMHU BEIMYMHAMH,
CTPOUTH TPAPHKHN U3YIEHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEITHUNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DM3WUECKHUE SIBJICHUS M TPOIECCHI, HCIOIB3YsI
W3YYCHHBIC 3aKOHBI, IMPH OTOM JIaBaTh CIIOBECHYIO (HOPMYJIIMPOBKY 3aKOHA WU
3aMMCBhIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHE

1.6

OOBSICHATh (PU3MUYECKUE MPOIECCHI M CBOWMCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa: BBbUIIBIATH  MPUYMHHO-
CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 | - 2 JOrMYECKUX IIAroB ¢ MOMOUIBIO
1 - 2 u3yYeHHBIX CBOWCTBA (PHU3MUECKUX SBICHHH, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pelars pacueTHble 3a7aud B 2 - 3 JEHCTBUSA, WCIOJIb3Ys 3aKOHBI U (OPMYJIBI,
CBs3bIBalOLME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalKM3a YCIOBHUS 3aJaud
3aMyCchIBaTh KPATKOE YCIOBHE, BBIABISATh HEIOCTATOK JaHHBIX JUIS PELIEHUs 3aJauH,
BBIOMpATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JJIsl €€ PELICHUs], IPOBOJAUTH PAaCUEThI
U CpaBHMBaTh I[IOJYYEHHOE 3HAa4eHHE (PU3NUECKON BEIMUMHBI C W3BECTHHIMU
JaHHBIMU

1.8

jpacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh IMPU IMOMOLIM (PUINIECKHX
METOAOB, HCIIOJb3ySl  ONMCAaHUE  MCCIENOBAaHMS,  BBIICIATH  IPOBEPSEMOE
MIPEATIONOKEHUE, OLEHUBATH IPABUIBHOCTh IOPSAAKA IPOBEACHUS HCCIEIOBAHHUS,
JIeJ1aTh BBIBOJIBI

1.9

[IPOBOAUTD OIBITHI IO HAOMIOACHHUIO (PU3NYECKUX SIBJICHUM WM (PU3HUECKUX CBOMCTB
Ten: (GopMynMpoBaTh IPOBEPSEMbIE MPEINOJIOKEHUS, COOMpPaTh YCTAaHOBKY U3
MpeIJI0KEHHOT0 000PYA0BAaHHUSI, OMMCHIBATh X0/ ONbITA M (OPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUEM aHaJIOIOBBIX HpI/I60pOB 41
JTaTYUKOB (bHSPI‘—IeCKI/IX BCJIIMYMH, CpaBHUBATb PE3YyJIbTAaThbl H3MepeHHI71 C Yy4Y€TOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTH OJIHOM (I)HSHHCCKOﬁ BCIIMYUHEBI OT I[perﬁ C
MCIIOJIb3OBAHHUEM  IIPAMBIX H3MCpCHHf/'IZ IIaHUPOBATb HCCIICAOBAHUC, CO6I/IpaTB
YCTAHOBKY W BBIIIOJHATHL U3MCPCHUSA, CICAYS NPCIAJIIOKCHHOMY IUJIAHY, (I)I/IKCI/IPOBB.TL
PE3YJIbTAThI HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH B BHIC Ta6J'II/II_[ n l"pa(bI/IKOB, AC€J1aTb BBIBO/JbI
MO PE3yJjibTaTaM HCCICAOBAHUA

1.12

MPOBOANUTHL KOCBCHHBIC U3MCPCHUA (I)I/IBI/I‘-IGCKI/IX BCJIMYHMH: IJIAaHUPOBATH U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY, CICAYA HpeHHOH(CHHOﬁ HUHCTPYKIIMHU, U




BBIYUCIIATHh 3HAYCHHUEC BCIIMYMHBI

1.13

coOyoaTh TMpaBWja TEXHUKH O€30MacHOCTH mpu pabore ¢ JabopaTOpPHBIM
000pynOBaHUEM

1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOPOI Ha MX ONMUCAHMA, MCIIOJIB3YS 3HAHUSA O CBOMCTBAX (PU3MUYECKHUX
SIBIICHUI M HEOOXO0 MBI (prU3HUECKUe 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHHUYECKUE YCTPOIMCTBA M M3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTH4YHBIM PUCYHKAaM, COCTAaBISATH CXEMBI JIEKTPUYECKUX LENeH C
IIOCJIEI0BATEIbHBIM U I1APAJUICIbHBIM COEMHEHUEM JJIEMEHTOB, pa3indasl yCIOBHbIC
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIeTICH

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HWHPOPMALMIO O TMPHUMEpax) MPAKTUIECKOTO
MCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUM B HOBCCIIHGBHOfl KHN3HU OJId OGGCHG‘-IGHI/IH
0€30MacHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3J0POBbSI M COOJIOJCHHS HOPM DKOJOTMYECKOTO IOBEACHUS B
OKpY>Karollen cpejie

1.17

OCYIIECTBIISITh MOMCK WH(pOpMauu GU3UIECKOTO CONepKaHus B ceTu MHTepHeT, Ha
OCHOBEC HMCIOIIUXCS 3HAHUUA H myTeéM CpaBHCHUSA OOIOJIHHUTCIBHBIX HWCTOYHHUKOB
BBIACIATH I/IHCI)OpMaIII/IIO, KOTOpasa ABJIACTCA HpOTHBOpeHHBOﬁ WIA MOXET OBITH
HEJIOCTOBEPHOM

1.18

WCIIOb30BaTh TMPU  BBIIOJHEHUH  y4E€OHBIX  3aJaHUN  HAYYHO-TIOMYJSPHYIO
muTepaTypy (pu3MUecKoro cojaepiKaHHs, CIPABOYHBIC MaTepUaibl, PEeCypChl CETH
Wutepuer; Bnanerb MpHUeMaMU KOHCIEKTHUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(OPMAINY U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEeHUs, 0000mas
MH(POPMAILIHNIO U3 HECKOJIBKUX MCTOYHHKOB (PH3MUYECKOTO COJIEPIKAHMS, B TOM YHCIIE
NyOJIMYHO — TIPEJCTAaBIIATh  PE3YJNbTaThl IMPOEKTHOW WIJIM  HCCIEN0OBATENbCKOM
NEeATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BaTh U3yYEHHBIN ITOHATUWHBIN aIlapar
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHE TPE3EHTAalEN

1.20

[pU BBIIIOJIHEHUN YYEOHBIX HPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensatb 0043aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABIEHHBIMU 3aJauaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JACUCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B  JESATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMOJICHCTBHE, IPOSBIISis TOTOBHOCTD pa3peliaTh KOHQIUKTHI

IIpoBepsiemble 3/1eMeHTHI coaepskanus (8 Kiacc)

Kon
pazzena

QJICMCHTA

Kon

[IpoBepsieMble 2I€MEHTBI COAEPKAHUS

6

TEIUIOBBIE ABJIEHW A

6.1

OCHOBHBIE TTOJIOKEHUS MOJ'IGKy.]'IprHO-KI/IHCTI/I‘-IeCKOI\/’I TCOpHUU CTPOCHUA BCUICCTBA.
Macca u pasmepsl MOJeKyJ. ONBIThI, MOATBEPKIAIONIME OCHOBHBIE MOJIOKEHHS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH

6.2

Mopenu  TBEpAOTO, KHUAKOTO W  Tra3000pa3HOr0  COCTOSHUN  BEIIECTBA.
Kpucrammmaeckue u amopdHbie Tena

6.3

OOBsicHEHHE CBOWMCTB Ta30B, KHJIKOCTEH M TBEPABIX TEJI HA OCHOBE IOJOKECHUM
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH

6.4

CwmaumnBaHUe U KaIlmWJIJISIPHBIC ABJICHUA

6.5

TennoBoe pacIIMpEeHNEe U CKaTHE

6.6

Temmepatypa. CBsi3b TeMIEPaTyphl CO CKOPOCTHIO TETIOBOTO ABMKEHUS YaCTHI]

6.7

Buytpennss sueprusi. CnocoObl M3MEHEHHs] BHYTPEHHEH SHEpruu: Terionepeaaya




U COBEpIICHHUE PadOTHI

6.8

BI/II[I:I TCIUIonepecaavu: TCrIonNpoOBOJHOCTh, KOHBCKIHA, U3JTYYCHHUC

6.9

KoandecTBO TEIIOTHL. Y AeibHas TEII0EMKOCTh BEIISCTBA

6.10

TeniooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca

6.11

IInapneHue u OTBCPACBAHUC KPUCTAIUIMYCCKUX BCHICCTB. YaenpHas TeEmIoTa
IMJIaBJICHUSA

6.12

[TapooOpa3oBanue u kouaeHcanus. Mcmapenue. Kumnenue. YnenbHas TemioTa
napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIEpaTypbl KHIIEHHS OT aTMOC(hEpHOTo
TaBJICHUS

6.13

BitaxHOCTB BO311yXa

6.14

3H€pI‘ W TOIIJIMBA. yI[eHLHaSI TCIIJIOTA CTOpAaHUA

6.15

[Tpuniunsl padots! TeroBbix apurateneit KI1/ TemnoBoro neurarens. Temosbie
JIBUTATENH U 3aINATA OKPYKAIOIIEN CPEBI

6.16

3aKOH COXpaHEHMsI U IPEBPALLIEHHS] SHEPTHUHU B TEIUIOBBIX IIPOLIECCAX

6.17

[TpakTuyeckne paboOTHI:

OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OInBITHI IO BbIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnpIThl O HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHMs Ta30B, KUIKOCTEH M TBEPHbIX
Tel.

OnpezneneHne AaBICHAUS BO3yXa B OaJUIOHE IINPHUIIA.

OnBITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oobeMa U
HarpeBaHUs WIN OXJIAXKICHUS.

[TpoBepka THIIOTE3bl JWHEHHOW 3aBUCHMOCTH JUTMHBI CTOJOMKA J>KUIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITEPATYPHI.

HabitoieHue u3MeHeHHsl BHYTPEHHEH SHEpruu Teja B pe3yibTaTe TeIulonepeaadn
1 paObOTHl BHEIITHUX CHII.

VccnenoBaHue sIBIEHUS TEIJIOOOMEHA MpPU CMENIMBAaHUM XOJIOAHOM W ropsuen
BOJIBI.

OrnpeneneHne KoJMYecTBa TEIUIOTHI, MOJIyYEHHOTO BOJOW IpH TEIIooOMeHe ¢
HarpeThIM METAJUIMYECKUM HUIUHAPOM.

OnpeneneHue yAeNbHON TEIUIOEMKOCTH BellecTBa. lccinenoBaHue mporecca
VCITapEHUS.

OrnpenieneHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Omnpenienenne yieabHON TEIUIOTH IUIaBJIEHUS JIbJIa

6.18

dusudeckue SBICHUS B npupoac: MOBCPXHOCTHOC HATAKCHHUEC W KallWIUIAPHBIC
SIBIICHUST B TIPUPOJE, KPHUCTALIBI B Tpupoje, uinydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

6.19

TexHuuecKkue yCTpOMCTBA: KallMJUIAPBI, NPUMEPHl HCIIOJIB30BAHUS KPUCTAJIOB,
PKUAKOCTHBIM TEPMOMETpP, JAaTYMK TEMIEPaTypbl, TEPMOC, CHUCTEMA OTOILIECHUS
TOMOB, TUIPOMETpBI, MCUXPOMETP, MapoBasi TypOHMHA, JBUTATENb BHYTPEHHETO
CrOpaHus

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnekTpuszanus Ten. [[Ba posia AIeKTpUUEeCKUX 3apsiioB

7.2 B3auMopeiicTBue 3apspkeHHBIX Ted. 3akoH KyioHa  (3aBUCMMOCTH  CHJIBI
B3aUMOJICHCTBUSL 3apsKEHHBIX TENl OT BEJIIMYMHBI 3apsAJIOB U PACCTOSHUS MEXIY
TeTaMHu)

7.3 OnekTpuueckoe 1mosie. HampspbkeHHOCTh  anekTpudeckoro mojis. [IpunHumn
CYNEePHO3UINH YJEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocutenu »nekTpUYeCKUX 3apsA0B. DJIEMEHTApHBIM SJIEKTPUUYECKUU  3apsil.

CTpOeHI/Ie aToMa. HpOBOI[HI/IKI/I W JUDJICKTPHUKHU




7.5

3aKoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

7.6 DJIEKTPUUECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS 3IEKTPUUECKOTO ToKa. McToOuHUKH
MOCTOSIHHOTO TOKa

7.7 JleficTBUSI ~ BIEKTPUYECKOTO TOKa  (TEIJIOBOE, XHUMHYECKOE, MAarHuTHOE).
DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax

7.8 DnekTpuueckas 1enb. Cuia Toka. IIeKTPUIECKOE HAPSIKEHNE

7.9 ConpoTuBieHNHE IPOBOJHUKA. Y I€IbHOE CONIPOTUBIICHUE BELIECTBA

7.10 3akoH OMa i yyacTKa Lenu

7.11 [locnenoBarenbHOE U MapauieIbHOE COCTMHEHUE MPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTPUUECKOT0 TOKa. 3akoH Jlxoyins-JIlenna

7.13 DIEKTPUYECKHUE MU U MOTPEOUTENN AISKTPUIEecKor dHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

7.14 ITocrossHHBIE MAarHUTHI. B3auMo1eliCTBUE TOCTOSHHBIX MATHUTOB

7.15 MarnuTtHoe noje. MaruutHoe nosie 3eMJIM U €ro 3HaYeHHUE IS )KU3HHU Ha 3eMIie

7.16 OmneiT  Opcrena. MarnutHoe TOJie  DJIEKTpHUUECKOro Toka. [lpumenenue
AJICKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBME MAarHUTHOIO TIOJISI HA TMPOBOJHUK C TOKOM. OJIEKTPOJABUTATEIb
MOCTOSSHHOTO  TOoKa. lcmonb3oBaHue 3IEKTpOJABUTATENEl B TEXHUYECKUX
YCTpOICTBAaxX U Ha TPAHCIIOPTE

7.18 OnbiTel @apazes. SBneHue snekTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenna

7.19 DJIEKTPOTreHepaTop. Crnioco0sl IIOJIYyYEHHUS ANEKTPUYECKOMN SHEPIUH.
DJIEKTPOCTAHIIMK HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU

7.20 ITpaxkTrueckue paboThI:

OnbIThl IO HAOIIOAECHUIO 3JIEKTPU3ALUH TEJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
VccnenoBanue J€MCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKH.
COopka u mpoBepka paboThl IEKTPUUECKON LIENH OCTOSIHHOTO TOKa.

M3mepeHnne U peryaupoBaHue CUIIbI TOKA.

M3mepeHne U peryaupoBaHue HaIpsKCHU.

HccnenoBanue 3aBUCHUMOCTM  CHIIBL  TOKA, UAYLIErO 4Yepe3 Ppe3UCTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh DJIEKTPUYECKOTO  CONPOTUBIICHMS
[IPOBOJHUKA OT €ro JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYEHH U MaTepUalla.
IIpoBepka mpaBuila CIIOKEHUs HAIPSKECHUHN IPU MOCIENOBATEIIbBHOM COCAVHEHUN
JIByX PE3UCTOPOB.

IIpoBepka npaBuia i1 CUJIbI TOKA MIPH MapaAIICIIbBHOM COSAMHEHUU PE3UCTOPOB.
Omnpenenenye paboThl AEKTPUUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
MccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKAa, MIAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIIPSHKEHUS Ha HEH.

Omnpenenenne KIIJ[ narpeBatens.

VccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

3yueHre MarHuTHOTO TMOJI TOCTOSIHHBIX MAarHuTOB NpU HMX OOBEAMHEHUH U
pa3eIeHun.

VccenenoBanue NEUCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYLIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIlpaBJICHUS TOKA B KAaTYLIKE.

M3yuyenue AeiCTBUS MarHUTHOT'O IIOJIsS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBaHue U U3ydeHHe paboThl DJIEKTPOABUTaTENs.

N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OINBITHI 110 UCCIIENOBAHUIO SIBJICHMSI SJIEKTPOMAarHUTHOM MHAYKLIMU: UCCIIEJOBAHHE




W3MEHECHHI 3HAUCHHUS U HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKaA

7.21 dusnueckue SBICHUS B NPUPOAE: DICKTPUUYECKHE SBICHUS B arMmocdepe,
HIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJie 3eMid, Jperd MOIIOCOoB,
POJIb MAarHuTHOI'O IOJIA IJI )KU3HU Ha 36MJIC, MOJIIPHOC CUSAHUC

7.22 TexHUuecKkue YCTpOMCTBa: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTaT,

CUETYMK  OJIEKTPUYECKOM  SHEPruu,  BJIEKTPOOCBETUTEIbHBIE  IPHUOOPHI,
HarpeBaTeNIbHbIE AIEKTPONIPHOOPH! (TIPUMEPHI), FITEKTPUUECKUE MPETOXPAHUTEINH,
AJIIEKTPOMArHUT, IEKTPOABUTATENb IIOCTOSHHOTO TOKA, N'€HEpPaToOp IOCTOSIHHOTO
TOKa

IIpoBepsiemble TPeOOBAHUS K Pe3yJbTATaM OCBOEHUS

OCHOBHO# 00pa3oBare/ibHOI nporpamMmmsl (9 Kiaacce)

Kon nposepsiemoro

pe3yJibraTta

[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
IIporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1.1

MCITIOJIb30BATh M3YUYCHHBIC ITIOHATHUSA

1.2

[pa3uyaTh SBJICHUS MO OMMCAHHUIO MX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JTAaHHOE (PU3HUYECKOE SIBJICHUE

1.3

[pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (M3UYECKUX SBJICHHI B OKPYKAIOIIEM MHPE,
B TOM 4HClie (pU3NUECKHE SIBICHUS B MPUPOJIC, IIPU STOM TIEPEBOJAUTH MPAKTUIECKYIO
3aaqy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (NMPU3HAKH) (HU3HUCCKUX
STBIICHWI

1.4

ONMCHIBATh M3y4YEHHBbIE CBOICTBA Tel M (PU3UYECKHE SBICHUS, MCIOIb3Ys
¢bu3nvecKre BEIMYNHBI, IPH OMUCAHUW MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICTT
WCTIOJIb3yEMbIX BEIMYUH, 0003HAYCHUS M €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOIUTH,
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PH3MUECKYIO BETHMUMHY C IPYTHMMHU BEIUYHMHAMH,
CTPOUTH TPAPHKH U3YIEHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEITHUNH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (pU3Myeckue SBICHUS M TPOIIECCHI, HCIOIb3YS
W3y4YeHHBIE 3aKOHBI, TMPH H3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMMCBHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKCHHE

1.6

OOBACHITh (PU3UUYECKHE TMPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIATh  MPUYHMHHO-
CJICJICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHUE U3 2 - 3 JIOTUYECKUX IIaroB C MOMOIIbIO
2 - 3 W3YYCHHBIX CBOWCTBA (HM3UYECKUX SBICHHH, (U3NYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTHU

1.7

pelary pacueTHble 3aJaud (ONMMparoluecss Ha cucTteMy U3 2 - 3 ypaBHEHHUM),
WCIIOJIb3YSl 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BETUUYMHBI: Ha OCHOBE
aHaJIM3a yCJOBMS 3a/layMl 3alKChIBaThb KPAaTKOE YCIOBHUE, BBISBISITH HEJAOCTAIOIIME
Wi U30BITOYHBIE JAaHHbBIE, BbIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOJUMBIE JUIs
pelleHns, TPOBOJIUTh pacueThl M OLIEHUBATh PEATHCTUYHOCTh IOIYYEHHOIO
3HaueHUs! GU3NYECKON BETUMUHHBI

1.8

jpacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh IMPU MOMOLIU (PUIUIECKHX
METOZOB,  HCIOJb3yS  ONHCAaHUE  MCCIENOBAaHMS, BBIICHATH  IPOBEPSEMOE
MPEATIONOKEHUE, OLEHUBATH IPABUIBHOCTh MOPSJAKA IMPOBEACHUS HCCIIECIOBAHNU,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YNIbTAaThl HAOIIOACHUN U OIBITOB

1.9

MPOBOJIUTH OMBITHI 110 HAOMIOIEHUIO (PU3UUECKUX SIBICHUH MU (PU3NUECKUX CBOMCTB
TeJI: CaMOCTOSATENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa 00opyaoBaHus,
OIMCBIBATH XOJI OIBITA U €r0 Pe3yJIbTaThl, (OPMYJINPOBATH BHIBOIBI

1.10

MPOBOJIUTH NPU HEOOXOAMMOCTU CEPUI0 MPSMBIX HU3MEPEHUH, ONpenelnss cpelrHee
3HaYeHHe M3MepsieMoil BeanuuHbl ((HOKYyCHOE pacCTOsSHHE COOMpAloUIel JIMH3BI),




000CHOBBIBaTh BHIOOP crioco0a u3MepeHus (M3MEpUTENILHOro Ipubopa)

1.11

MIPOBOJIUTH MCCIICOBAHUE 3aBUCHUMOCTEH (M3UYECKUX BEIMYMH C HCIOJIH30BAHUEM
NPSMBIX HM3MEPEHMIA: TUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOATENBHO COOUPATH
YCTaHOBKY, (DUKCHPOBATh pE3yJIbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3HUECKUX
BEJIMYMH B BUJIE TAOJUI] U TPAQHKOB, AETIaTh BBIBOBI 110 PE3yJIbTaTaM HCCIEIOBAHHS

1.12

MPOBOJIUTH KOCBEHHBIE M3MEPEHHS (DPU3MYECKHX BEIMYMH: IUIAHUPOBATh W3MEPEHUS,
coOMpaTh OSKCIEPUMEHTAIFHYIO YCTAaHOBKY M BBIIOJHATH H3MEpPEHHs, CIeIys
[IPEIJIOKEHHOW HHCTPYKLIMM, BBIUUCIISITH 3HAUEHUE BEJIMYMHBI U AHAIU3UPOBATH
[IOJIyYEHHBIE PE3YJIbTaThl C YYETOM 33JaHHOM ITOTPEUIHOCTH U3MEPEHUN

1.13

coOmoaTh TMpaBWja TEXHUKH 0€30MacHOCTH mpu pabore ¢ JabopaTOpPHBIM
000pynOBaHUEM

1.14

pa3nuyaTtb OCHOBHBIC NMPH3HAKK W3YYCHHBIX (PU3MUECKUX MOJEJCH: MarepuanbHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYCUYHBIM MCTOYHHMK CBETA, JyY, TOHKAas JIMH3A,
[JIaHEeTapHas MOJIEIb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO s1Apa

1.15

XapaKTepu30BaTh MPUHIUIBl JAEUCTBUA H3YYEHHbIX HPUOOPOB M TEXHUYECKUX
[YCTPOHCTB C OIOpPOI Ha MX ONMMCAHMSA, MCIIONIB3YS 3HAHUS O CBOMCTBAX (hPM3MYECKHUX
SIBJICHUN M HEOOXOIUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BAaTh CXEMBI M CXEMAaTUYHbIE PUCYHKH U3YYECHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB MPHU PEIICHUH y4eOHO-
MIPaKTUYECKUX 33/1a4, ONTHUECKUE CXEMBI JJIs IOCTPOEHUSI U300paKEHUH B IUIOCKOM
3epKajie 1 coOMparouieil JuH3e

1.17

NPUBOANTH TPHUMEPHl (HAXOAWUTh HWHPOPMALMIO O TMPHUMEpPax) MPaKTUIECKOTO
MCIIOJIb30BaHU (bHBI/I‘ICCKI/IX 3HAaHUA B HOBCCHHGBHOﬁ KHU3HU [OJI1 obecrneueHust
0€30MacHOCTH TPH OOpaIleHUH C TPUOOpPaMU U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHsI 3J0POBbSI M COOJIOJCHHS HOPM DKOJOTMYECKOTO IOBEACHUS B
OKpY>Karollen cpejie

1.18

OCYIIECTBIATh TOUCK HMH(MOpManuu (HU3HUECKOTO COJIepkaHUs B ceth VHTEepHeT,
CaMOCTOATENIbHO (POPMYIHPYST TOUCKOBBIM 3aMpoC, HAXOJIWUTh MYTHU OIPEIACICHHUS
JTIOCTOBEPHOCTH TOJYy4Y€HHOW HH(POPMAIlMK Ha OCHOBE HUMEIOIIUXCA 3HAHUM U
JIONOJTHUTEIbHBIX ICTOYHUKOB

1.19

WCIIOIb30BaTh TMPU  BBIOJHEHUH  y4E€OHBIX  3aJaHUN  HAYYHO-TIOMYJSPHYIO
nmuTepaTypy (QU3MUECKOro COJEp)KaHHs, CIPAaBOYHBIE MaTepHUalIbl, PECypChl CETH
WNutepHer; BianeTh NpHEeMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMAaIUH
13 HECKOJBbKHUX HCTOYHHMKOB (PU3UYECKOTO COAEpk aHMs, IMYOJUYHO MPEICTaBIATh
[pe3yabTaThl IPOESKTHOW WJIM UCCIIEI0BATEIbCKON JAESITENBHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh W3Y4YEHHBIM MOHATUHHBIM ammapar u3y4aemoro pasiena (pusukd u
COIIPOBOKAATh BBICTYILUICHHE IPE3EHTALUEH C Yy4eTOM OCOOEHHOCTEH ayIUTOpPHH
CBEPCTHUKOB

1.21

IpPU BBIMIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX MPOLIECCOB
pacnpenenatb 0013aHHOCTH B TPYIIIE B COOTBETCTBUM C MOCTABIEHHBIMU 3aJjauaMu,
CIIEIUTh 3a BBHINOJHEHHEM IUlaHa JEUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJ] B  JEATENIBHOCTb TPYIIBL, BbICTpaUBaTh
KOMMYHHMKaTHUBHOE B3aMOJICHCTBHE, TPOSBIISAs TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble 3jieMeHTBI coaep:kaHus (9 Kiacc)

Kon
pasnena

Kon

PJICMCHTA

HpOBepHCMLIC QJICMCHTHBI COACPKAHUA




MEXAHWYECKUE ABJIEHUA

8.1 Mexannueckoe nBrmxeHue. MartepuanbHas Touka. Cucrema orcueTa

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpPHOE NPSIMOJIMHENHOE IBUKEHUE

8.4 HepaBHoMepHoe npsiMosinHelHoe ABrkeHue. CpenHsss 1 MIHOBEHHAst CKOPOCTb
TeJa Py HEPaBHOMEPHOM JIBHKEHUH

8.5 'YckopeHue. PaBHOYCKOpEHHOE NPSMOJIMHENHOE IBUKEHHE

8.6 CBobOoaHoe nagenne. OublTel [ anumes

8.7 PaBHOMEepHOE JBIKEHHME IO OKpYXHOCTH. Ilepuomx u wyacrora oOparmieHwus.
JInHeitHas u yriioBast CKopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHNE

8.8 I1TepBsiii 3akoH HploTOHA

8.9 Bropotii 3akoH HeroToHa

8.10 Tperunii 3akoH HeroToHa

8.11 [TpyHIMI CyIEPIO3UIIMM CUIT

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: cuja TPEHHS CKOJBbXKEHHs, CHUla TPEHMs IOKOs, JIpyrue BUIbI
TpEeHUs

8.14 Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOJHOTO MaICHHSI

8.15 JIBmkenue ranet Bokpyr Connua. Ilepas kocmuueckas ckopocts. HeBecomocTh
U Meperpy3ku

8.16 PaBHOBecue MarepuanbHO TOUkU. AOCOIIOTHO TBEPAOE TEI0

8.17 PaBHOBecue TBEpIOro Tejla C 3aKPEIUICHHOM OChHO BpalleHus. MOMEHT CHIIBI.
LlenTp TsKECTH

8.18 Nmnyibsce tena. M3menenne umnyibca. Mynbse cuiibl

8.19 3aKOH COXpaHEHHsI UMITYJIbCa

8.20 PeakTuBHOE IBUKEHUE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

8.22 PaboTa cuil TSHKECTH, YIPYTOCTH, TpeHuUsl. CBsi3b SHEPTUU U PabOTHI

8.23 [ToreHnuanbHast YHEPrys Tela, MOJHATOr0 Ha/l HOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHmanpHast YHEPTUS CKATOUN MPY>KUHBI

8.25 Kunernyeckas sHeprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHHs] MEXaHUYECKON IHEPIHH

8.27 [TpakTiueckue paboThI:

OrnpeneneHne cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WM JABMXKEHUS IIapHKa I10
HAKJIOHHOM IIOCKOCTH.

OrnpeneneHne yCKOpeHus Tejla IpU paBHOYCKOPEHHOM JIBM)KEHUHU IO HAKJIOHHOM
IJIOCKOCTH.

VccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH

IIPU PaBHOYCKOPEHHOM JIBJKEHUHU 0€3 HauyalbHON CKOPOCTH.

[IpoBepka rumoresbl: €CiIM NpPU PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HayallbHOM
CKOPOCTH TYTH OTHOCSTCSI KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

VccnenoBaHue 3aBUCUMOCTU CUJIbI TPEHMSI CKOJBKEHUS OT CHJIBI HOPMAaJIbHOTO
TaBJICHUS.

Omnpenenenne kKodpuiueHTa TPEHUS CKOIbKEHHUS.

Ornpenenenne )KeCTKOCTH MPY/KHUHBI.

Onpenenenne pabOThl CHUIIBI TPEHUS NPU PABHOMEPHOM JIBH)KEHUHU Teja II0
TOPU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIIPYrOCTU MPU MOJBbEME I'py3a C HCIOIb30BAaHUEM
HEMNOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB




8.28

duzndeckue SBICHUS B npupoac: MNpUJIMBbBI W OTJIUBBI, JABUKCHUC IIJIAHCT
ConHeuHoM CUCTCMbI, PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

8.29

TexHuuecKkrue YCTPOMCTBA: CHHUAOMETD, NATYUKUA MOJIOKEHHUS, PACCTOSHUS U
YCKOpPEHHSI, PAKEThI

9 MEXAHUWYECKHWE KOJIEBAHMA 1 BOJIHBI
9.1 KonebarenbHoe papmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWM: TEPHOJ,
4acTOTa, AMIUIUTYIA
9.2 MareMaTH4eCKuii M NPYKUHHBIM MasTHUKU. lIpeBpamieHue sHepruu Ipu
K0JIe0ATEIbHOM JIBUKCHUHU
9.3 3aryxatomue Konebanus. Beinyxennsie konedanus. Pesonanc
0.4 Mexanudyeckue BoJiHBL. CBoiicTBa MexaHuWuyeckux BoJH. [IpoponbHbie U
NorepeyHsle  BOJMHBL. JIJMHA BONHBI M CKOPOCTH €€  paclpoCTpaHEHHS.
MexaHHYeCKUE BOJIHBI B TBEPJOM Telle, CEHCMHUYECKUE BOJIHBI
9.5 3ByK. [’ pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 WHu¢pa3Byk U yIbTpa3ByK
9.7 [TpakTuyeckue paboOTHI:
OmnpezaeneHne 4acTOTHI U MEPHOa KOIeOaHU MaTeMaTHYECKOTO MasiTHUKA.
OnpezaeneHne 4acTOThl U IIEpHoJia KolIeOaHui IPY>KUHHOTO MasTHUKA
ViccnenoBaHue 3aBUCUMOCTH TTEPHOA KOJICOAHNUH TTOABEIIEHHOTO K HUTHU TPY3a OT
TUTMHBI HUTH.
VccnenoBanue 3aBUCUMOCTU IepUoAa KOJEOAHWN IPYKUHHOTO MAasTHHUKA OT
Macchl Ipys3a.
[TpoBepka HE3aBHCUMOCTH MEPHOAA KOJeOaHH TPy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Tpy3a M JKECTKOCTH NpYKUHBL. M3MepeHue yckopeHUs CBOOOTHOTO
naJieHus
9.8 @dusnueckue SABICHUSA B  TNPUPOJAC: BOCHPUATHE 3BYKOB  JKUBOTHBIMH,
3eMIIETPSICEHUE, CEIICMUYECKHE BOJIHBI, IlyHAMH, X0
9.9 TexHuuyeckue yCcTpOWCTBA: 3XOJOT, HCIOJIB30BaHUE YIbTpa3Byka B OBITY H
TEXHUKE
10 SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 JJEKTPOMarHuTHOE noJe. DeKTpOMarHuTHbIE BOJIHBI. CoiicTBa
HJIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkaa 31eKTPOMarHuTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA cBETa
10.4 [TpakTuyeckue paboOTHI:
3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMJIBHOTO TenedoHa
10.5 dusnueckue sBIEHUS B MpHUpoJe: OUOJOTHYECKoe JEeWCTBUE BHAUMOTO,
YIBTPaduOIETOBOTO U PEHTI€HOBCKOI'O U3Ty4YEeHU I
10.6 TexHuueckue ycTpoicTBa: UCIOIb30BAHUE SJIEKTPOMAarHUTHBIX BOJH JUIsI COTOBOM
CBSI3U
11 CBETOBBIE SABJIEHU A
11.1 JlyueBas monensb cBera. IcTouHMKH cBETa
11.2 [TpsMonuHeHOe pacTIpoCTpaHEHHE CBETA
11.3 Otpaxkenue cera. [1nockoe 3epkano. 3ak0OH OTpakKEHHUs CBETA
114 [Tpenomnenue cBera. 3aKoH npenomieHus cBeTa. [loiHoe BHyTpeHHEe OTpaKeHHE
CBETa
115 Jlunza. Xoj yueit B TMH3E
11.6 OnTuyeckas cucreMa goroanmnapara, MUKpOCKOIa M TeJIeCKoIa
11.7 ['11a3 xak ontuyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh
11.8 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cio’keHue CIEeKTPaIbHBIX




1BeToB. Jlucnepcus ceera

11.9 [IpakTHueckue pabOThL:
ViccnenoBaHme 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia MaeHHs.
M3yueHne XxapaKTepUCTHK U300pakeHUs IpeIMETa B INIOCKOM 3epKaie.
VccnenoBaHue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO Jy4a OT yriia MaJeHus
Ha rpaHulle "BO3AYX - CTEKIO".
[Tomydenue n300pakeHHId ¢ TTOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpeznenenne (OKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPAIOIIEH TUH3BL.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CHIEKTP.
OnbITH IO BOCHPUATHUIO IIBETA MPEAMETOB IMPU UX HAOIIOJEHUH Yepe3 IIBETOBBIC
(bHIBTPBI

11.10 @dusnueckue sBiaeHus B mnpupojne: 3armeHus Comnua u JlyHbI, IBeTa Tel,
onTUYeCKUe sBIeHus B atmocepe (1Bet Heba, pedpakius, pagyra, MEPax)

11.11 TexHuueckne yCTPOWCTBA: OYKH, MEPUCKON, (oToanmapar, ONTUYECKUE
CBETOBO/IBI

12 KBAHTOBBIE SIBJIEHUSA

12.1 OmnsiTel Pezepdopaa u muranerapHast Mozenb aromMa. Monens atoma bopa

12.2 Vcnyckanue u norsiouieHue ceera atoMoM. KBanTel. JInHelyaTsle CIEKTPhI

12.3 PagnoakTHBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3IydeHus

12.4 Ctpoenue atomHoro sipa. Hykinonnast Mmozens aToMHoro siipa. M30Tomnsl

12.5 PanuoaktuBHBIC NIpeBpaiieHus. [lepro nonypacmnana aTOMHBIX s1€p

12.6 S nepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MacCOBOTO YHUCEI

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU

12.8 Peakiuu cunTesa u aenenus saep. Mcrounuku sHeprun CosiHIa U 3Be3]1

12.9 SnepHas oHepretuka. JleficTBUE pagMOaKTHBHBIX W3JIYYEHHH Ha JKUBBIC
OpraHHU3MBI

12.10 [TpakTuyeckue paboOTHI:
HaOnroeHue CrjIoNIHbIX U IMHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.
ViccnenoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIB [0 TOPMO3HOMY IyTH (10
¢dororpadusm).
3MepeHue painoakTUBHOrO hoHa

12.11 @dusnueckue SBIEHUS B TPUPOAE: €CTECTBEHHBIH pPAaTUOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4yd, paJHOaKTUBHOE HW3IydeHHE MPHUPOJHBIX MHMHEPAJIOB,
neiicTBUE paiMOaKTHUBHBIX M3IYYEHUH Ha OPraHu3M YeloBeKa

12.12 TexHuueckue yCTpoicTBa: CHEKTPOCKOI, MHIUBUAYaJIbHBIA J0O3UMETp, Kamepa
BuiibcoHa

Jls ipoBesieHUs OCHOBHOTO TOCYAApCTBEHHOr0 3K3aMeHa 1o ¢usuke (nanee - OI'D no ¢usuke)

WCTIONB3YETCs TIepeueHb (KoaupuKaTop) MpoBepsieMbIX TPEOOBaHMI K pe3ybTaTaM OCBOCHHS OCHOBHOM

O6p8.30B2lTCJ]LHOﬁ nporpaMmMbl OCHOBHOT'O 0611161"0 O6p8.30BaHI/I$I " DJICMCHTOB COACPKAHUA

IIpoBepsiemblie Ha OI'D no ¢pu3uke TpeOOBAHUSA K Pe3yJIbTATAM O0CBOCHHS

OCHOBHO# 00pa30BaTeJIbHOM MPOrPpaMMbl OCHOBHOI0 0011ero 00pa3oBaHusi

Kon
IPOBEPSAEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOTO YPOBHS OCBOCHUS
OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI OCHOBHOT'O 00IIIET0 00pa3oBaHus HA
ocHoe ®I'OC




[Tonnmanue ponu pU3MKKH B HAYIHOW KapTHHE MHUPA;

cOpPMUPOBAHHOCTh  0a30BBIX TMPEJICTABICHHA O 3aKOHOMEPHOW CBSI3U W
[M03HABAEMOCTH SIBJIGHUH MPHUPOABI, O POJIM OJKCIEpUMEHTa B (usmke, o0
cucTeMoo0pa3yromieid poau (U3WKH B PA3BUTUU C€CTECTBEHHBIX HAYK, TEXHHUKH H
TEXHOJOTUH, 00 »3BOMIONUM (U3MYECKUX 3HAHUW M HMX PpOJIU B IEJIOCTHOU
€CTECTBEHHOHAYUYHON KapTHHE MHUPA, O BKJIAJIE POCCUUCKUX U 3apyOeHKHBIX YUCHBIX-
(U3HUKOB B pa3BUTHE HayKH, OOBSICHEHHE MIPOLECCOB OKPYKAIOIIET0 MUPA, Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM

3HaHus O BUAAX MaTepuu (BEHIECTBO W TOJE), O JBIKEHHM Kak croco0e
CYIIECTBOBAHUS MaTe€pUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOEHUS BEIIECTBA, O
(GU3MYECKON  CYINIHOCTH  SIBJICHHNM  TPHUPOABI  (MEXaHWYECKHX,  TEILJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMCHHC pa3jindyaTb sIBJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

YMEHHE pPAcClo3HaBaTh IMPOSBICHWE W3YUYCHHBIX (PHU3MUECKUX  SBICHHA B
OKpY’KaroIlleM MHpe, BbIIETSS UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHU IMOHSITHUHHOIO arapara 1 CHMBOJHUYCCKOI'O A3bIKa CI)I/ISI/IKI/I u
HCIIOJIb30BAHHUC UX IJId PCIICHUA y‘-Ie6HI)IX 3aaa4,

YMCHHE XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIb3Ys q)YHﬂaMeHTaJII)HI)Ie N OMITMPUYICCKHEC 3aKOHBI

VYMeHnue onmchIBaTh HN3YUYCHHBIC CBOICTBA TEII U (1)I/ISI/ILICCKI/IC SABJICHUSA, UCIIOJIb3Ys
(I)I/ISI/ILICCKI/Ie BCINYHNHBI

Branenune ocHOBaMH METOIOB HAyYHOTO MO3HAHUS C YYETOM COOJIOAEHUS IPaBHII
6e30macHoro Tpyzaa:

HaOmoeHne  (QU3MYECKUX  SBJICHUM: yMEHHE  CaMOCTOSTENbHO  coOuparth
HKCHEPUMEHTAIbHYIO YCTAaHOBKY M3 JAaHHOTO Habopa 000py10BaHMs 110 UHCTPYKLIUH,
OIMCBIBATH XOJI OTBITA U 3aIMCHIBATH €T0 PE3YIbTATHI, (HOPMYITHPOBATH BHIBOIHI;
NIPOBEICHUE NPSAMBIX U KOCBEHHBIX M3MEpPEHMH (PU3MUECKUX BEIMYMH: yMEHUE
IUTAHUPOBATh ~ M3MEPEHHs, CaMOCTOSTEIbHO COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTQHOBKY MO MHCTPYKLUH, BBIYUCIATH 3HAYCHHME BEIMUYMHBI U aHAJIU3UPOBAThH
MOJTyYeHHBIE PE3yJlbTaThl C YYETOM 3aJaHHON TIOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHU;

MIPOBE/ICHUE HECIOKHBIX OKCIEPUMEHTAIBHBIX HCCIEIOBAHMI; CaMOCTOSATEIBHO
coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M MPOBOJUTH HCCIEIOBAHUE IIO
WHCTPYKIINH, PEACTABISTH IMOJIyYeHHBIE 3aBUCUIMOCTH (PU3NYECKUX BEJIIMYHH B BHJIE
TaObMUI W TpadUKOB, YUYUTHIBATH IMOTPEITHOCTH, AETATh BBIBOABI IO pe3yjbTaTaM
UCCIIEI0BaHUS

[Tonnmanue XapakTEpHBIX CBOWCTB (U3MYECKUX MoOJeNnel (MarepuaibHas TOUKa,
aOCOJIOTHO TBEpZOE TEJIO0, MOJAEIH CTPOCHHUS Ta30B, XKUAKOCTEH M TBEPHABIX Ted,
IUTAaHeTapHasT MOJENb aTOMa, HYKIOHHAs MOJENb AaTOMHOIO spa) M yMEHHE
NPUMEHSATH UX JUI OOBSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmeHue oOBACHATH (U3MUECKHE IMPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluld NPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJIATh NTPUYMHHO-CJIE/ICTBEHHbIE CBSI3U U CTPOUTH OOBSCHEHHE C OMOpOM Ha
M3Y4YECHHBIE CBOMCTBA (PU3NYECKUX SIBICHUN, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJEIIH




YMeHue pemath pacdeTHbIe 3a7a4u (Ha 6asze 2 - 3 ypaBHEHHMI ), HCTIOIB3Ys 3aKOHBI U
(I)OpMy.HBI, CBS3bIBAIOIIINEC (I)I/I?)I/I‘-ICCKI/IC BCJIMYHHBI, B YaCTHOCTH, 3aIlIMCBIBATh KPATKOC
YCIIOBHE 3a/la4M, BBISIBJIATH HEJAOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYJIHI,
HEOOXOUMBIC ISl €€ PEIICHHS, HCIIOJb30BAaTh CIPABOYHBIC JAaHHBIC, MPOBOIHUTH
pacueTbl W OILICHUBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUCHHS (PU3NICCKOU
BEJIMYMHBI; YMEHHUE OIPEICATh Pa3MEPHOCTh (PU3UUECKON BETUYMHBI, OTYICHHOM
MIPU PEUICHUU 3a/1a49H

YMeHue XapakTepu30BaTh NPHHIUIBI JEHCTBUS TEXHUYECKUX YCTPOICTB, B TOM
YqUClIe OBITOBBIX HpI/I60pOB, W MMPOMBIINIJICHHBIX TCXHOJIOTHUYCCKUX ITPOLUCCCOB IO UX
OIMCAHUIO, HCHOJb3YSl 3HAHUS O CBOWCTBAX (M3MUYECKUX SIBICHUH M HEOOXOIMMBIE
¢du3nvecKkre 3aKOHOMEPHOCTH

10

YMeHue UCnoib30BaTh 3HAHUS O (PU3UYECKHX SBICHUSX B MOBCEIHEBHOMN KU3HU IS
obOecrieueHrss 0€30MacHOCTH TpHU OOpallleHMH C OBITOBBIMH IPUOOpaMU |
TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COONIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEACHUSI B OKPYXKAWIICH cpejie; MOHMMaHUE HEOOXOTUMOCTH
MPUMCHCHHUS  JIOCTWDKCHUH  (U3MKM W TEXHOJOTHH IS PalMOHAILHOTO
MIPUPOJIOTIONIE30BAHHUS

11

OnbIT moucka, npeoOpa3oBaHUS W MpeACTaBIeHHS HH(popMaruu QGU3NIECKOTO
COJIep KaHUsl C UCIOIB30BaHNEM HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA;
YMEHHUE OIICHMBATh JIOCTOBEPHOCTh IOJIYYEHHOW HH(POPMALMU HAa OCHOBE
MMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIBHBIX HCTOUHHKOB;

YMEHHUE HCHOJIb30BaTh HPU BBINOJHEHMH Y4YeOHBIX 3a/laHU Hay4HO-TOMYJISPHYIO
TUTeparypy (U3MUYECKOro COAep)KaHUs, CIPABOYHBIE MaTEepHalbl, PECYpChl CETH
HnTepHer;

BJa/ieHHe 0a30BBIMH HaBBIKAMHU IpeoOpa3oBaHUs MHPOPMALUU U3 OJHOU 3HAKOBOM
CHCTEMBbl B JpPYryl0; YMEHHME cCO3[aBaTb COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE
coOOIIeHNsT Ha OCHOBE HH(OPMAITHH U3 HECKOJIBKUX MCTOYHHKOB

Ilepedyenn 31eMeHTOB coaepxkaHusi, NpoBepsieMbIx HAa OI'D no pusnke

Kon

[IpoBepsiemMblil 2IEMEHT COAEpKaHUSA

MEXAHUWUYECKUE SABJIEHUA

11

Mexannueckoe nBukeHue. MatepuanbHas Touka. Cuctema otcuera. OTHOCUTENBHOCTD
JIBYDKEHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpPHOE ABMkKEeHUE. CpelHsAst CKOpocTh. PopMyIia AJi BEIYUCICHUS
CpeaHen CKOPOCTH:

13

PaBHOMEpHOE TPSAMOJIMHEMHOE JABUKEHUE. 3aBUCMMOCTh KOOPJIMHATHI Tella OT BPEMEHU B
ClIy4yae paBHOMEPHOTO MPSAMOJIUHENHOTO JIBH)KEHUS:

X(t) = Xo + Wit

I'padvku 3aBUCMMOCTH OT BpPEMEHHU AJIi MPOEKLIHUHU CKOPOCTH, MPOEKIHUU MepeMelieHHUs,




MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEWHOM JIBHKEHUU

1.4

3aBHCUMOCTb KOOPJAMHATHI T€JIa OT BPEMEHH B ClIy4yae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBHKCHHUS

2
t
X(t) =%, +V,t+a, -—.
2
DopmyJibl 711 MPOCKIUU MEPEMEILICHUS, MPOEKIIMU CKOPOCTH U MPOEKIMU YCKOPEHHUS MpHU
PaBHOYCKOPEHHOM IPSMOJIUHENHOM JBUKECHUU:

t2
S, (t) = Vo, 't+ax'5’

v (t)=v, +a,t,
ax(t) = const,

2 2 _
V2X - VlX - zaxsx.

I'paduku 3aBHCHMOCTH OT BPEMEHH I TMPOCKIHWU YCKOPEHHS, TMPOCKIHUU CKOPOCTH,
IIPOEKIIMH [TEPEMEILEHUS], KOOPINHATBI IPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUHU

1.5

CBobonnoe manenne. Dopmysbl, OMUCHIBAIOIIME CBOOOIHOE MAJCHUE TEla MO BEPTHKAIN
(IBW>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTENBHO TOBEpXHOCTH 3emun). ['paduku
3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKIMH YCKOPEHUS, MPOSKIIMH CKOPOCTH U KOOPJHUHATHI
IIpH CBOOOTHOM MaJICHUH Tea M0 BEPTUKAIU

1.6

CKopocTh paBHOMEPHOTO ABMKEHHMSI T€Ja 110 OKPYKHOCTH. HarpaBiieHue ckopocTH.
®opmyia 171 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU M IEpUO] OOpallieHus:

27R
v="1,
T

LenTpocTpemMuTenbHoe yckopeHue. HampapiieHne NIEHTPOCTPEMHUTENBHOTO YCKOPEHUS.
dopmyna 171 BBIYUCICHUS YCKOPEHUSI:

V2

=7

®dopmyia, CBSI3bIBaIONIAs IEPUOJ] M YACTOTY OOpaleHHUS:

1.7

1.8

Cuna - BekTopHas ¢puzudeckas BenudnHa. CI0KeHHE CUl




1.9

SBnenne unepuuu. [lepsriit 3akon HproToHa

1.10 Bropoii 3akon HeroToHa:

F=m-a.

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEJO
1.11 B3aumopeiictBue Ten. Tperuii 3akoH HeroToHa:

Foi=—Fy
1.12 Tpenue nokost u TpeHue ckoibxeHus. dopmyna s BEIYUCICHUS MOIYJS CUJIBI TPEHUS

CKOJIB)KEHUSI:

FTp =u-N
1.13 Hedopmanus tena. Ympyrue u Heynpyrue aedopmainuu. 3akoH ympyrou aedopmanmu

(3akon I'yka):
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:

Fog.mm

R®

Cuia TsbxecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.

dopmyna a7 BEIYUCICHUS CUJIBI TSHKECTU BOIHM3H MOBEPXHOCTH 3EMIIU:

F =mg.

JlBmxenune tutaHer Bokpyr Connna. IlepBas xocmmueckas CKOpocTh. HeBecomocTh u

neperpys3Ku
1.15 Nmnynbe Tena - BekTopHas pu3nyecKas BeIHUMHa.

p=mv

Nmmynbe cucTeMsbl Ted.

N3menenue nmnynbca. MMImyabe custbl
1.16 3aKOH COXpaHEeHUsI UMITYJIbCA /ISl 3AMKHYTOW CHCTEMBI Tell:

p =myV, + m,V, =const.

PeaktuBHOE ABMKEHUE

1.17 Mexannueckast pabora. @opmyra sl BBIYUCIEHUS paOOThl CHIIBL:

A= Fscosa.

Mexann4deckasi MOIIHOCTb:




N =2
t

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs.
(DOpMYJ'Ia JJIs1 BBIYMCIICHUA KUHETHYCCKOU OHCPIHUHU:

TeopeMa 0 KHHETHUYECKON YHEPTHH.
®dopmyiia 171 BBIYUCICHUS TOTEHIIMAIBHON SHEPIUM Tella, MOAHATOro Hajl 3eMIIeH:

E, = mgh

1.19

Mexannueckas OHCPI'UA:
E=E+E,

3aKoH COXpaHCHUA MEXaHUYeCKOM OHCPI'uu. CDopMyJIa i1 3aKOHa  COXpPaHCHHA
MEXaHUIECKOMH OHCPIMU B OTCYTCTBUC CUJI TPCHUA:

E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHUS

1.20

[IpocTeie MexaHU3MBI. "30J10TOE IPAaBUIIO" MEXAHUKH.
Poryar. MomeHT cuiibl:

M = Fl.
VYcnoBue paBHOBeCHs pblyara:

Mi+M,+..=0.

IToaBMXHBIN U HENOABMKHBIN OJIOKH.

_"honesnas

KIIJ] npocThIX MEXaHU3MOB, n=
&arpaqeﬂnaﬂ

1.21

JlaBieHue TBEpAOIo Tena.
@opMyina 11 BBIYMCIICHUS 1aBJIICHHS TBEPJIOTO Tena:

JlaBnenue raza. ATMocqepHoe AaBIeHHE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna 17151 BBIYUCICHUS AaBICHUS BHYTPH KHUIKOCTH:

p :pgh+ paTM




1.22

3akoH [lackans. ['uapaBnudeckuii mpecc

1.23

3akoH Apxumena. Popmyna ais ONpPENeSICHUs] BhITAIKUBAIOIIECH CHIIbI, JECHCTBYIOIIEH Ha
TEJI0, MOTPY>KEHHOE B KUJKOCTb WJIU T'a3:

I:Apx. = ng .

VcaoBue nnaBanus tena. IlnaBanue CYI0B M BO3AYXOILIIAaBaAaHUEC

1.24

Mexannyeckue KojeOaHus. AMIUIMTYHa, TEpHOJ H dYacToTa KoseOaHmit. Dopmyia,

1

T

CBA3BIBAIONIAS YACTOTY U IEpHOJ Konebanuit: V =

1.25

Marematuueckuil U MpYXKUHHBIA MasTHUKU. [IpeBparienue sHepruu mpu KojedareabHOM
JBUKCHUH

1.26

3aryxatomue Konebanus. Bernyxnenusie konebanus. Pesonanc

1.27

MexaHn4ecKrue BOJIHEL. HpOI[OJII)HI)Ie U TOINCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
PacipoCTpaHCHHA BOJIHEI:

A=V-T

1.28

3ByK. I'poMKOCTh U BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJHBI HA I'paHHIIE JBYX Cpel.
Wudpa3Byk u ynpTpa3sByk

1.29

[IpakTuueckue paboThI

N3mepenue cpenHell MJIOTHOCTH BEIIECTBA; apXHMMEIOBOW CHIIbI; KECTKOCTU TMPY>KUHBI,
KO3 (dULIMEeHTa TPEHUsl CKOJbXKEHHUS; pabOThl CUJIbI TPEHUS, CHJIbl YINPYrOoCTH; CpeIHEen
CKOPOCTH JIBIKEHHSI Opycka MO HAaKJIOHHOM IIOCKOCTH; YCKOpPEHHUs Opycka Mpu ABHKEHUU
[0 HAKJIOHHOM IMJIOCKOCTH; YacTOThl M Nepuoja KojJeOaHWH MaTeMaTH4YeCKOIo MasTHHUKA,
4acTOTHI M TIepHoja KoJeOaHUl MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha
peyar; paboThl CHJIbI YOPYTOCTH IPH MOABEME I'py3a C MOMOIIbIO HEMOJABMKHOTO OJIOKa;
paloThI CUJIBI YIPYTOCTH IPU MOABEME IPpy3a C MOMOIIBIO MOJIBUKHOTO OJI0KA.
HccnenoBanmne 3aBUCUMOCTH apXUMEA0BOM CUJIBI OT 00beMa MOTrpyKEHHOM 4acTu Teiaa U OT
IJIOTHOCTHU KUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT MacChl T€Ja; CUJIbl TPEHUS
CKOJIbJKEHUSI OT CHJIbl HOPMAJILHOTO JaBJICHUS U OT pojJa MOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HHUKAIOIIECH B MPYKUHE, OT CTENeHH aehopMalluu MPY>KUHBL, YCKOPEHUsT OpycKa OT yriia
HaKJIOHA HAIMpaBIAIONICH; Meproia (4acTOThl) KOJEOAHUI HUTSHOTO MAasTHUKA OT JUTMHBI
HUTH; TIeproja KoueOaHuil TPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a M )KECTKOCTHU MPYKUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH Mepro/ia KoieOaHUl HUTSHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka ycioBus paBHOBECHSI pblyara

1.30

dusnyecKue SABJICHUS B IPUPOJE: IPUMEPBI IBUKECHUS C Pa3IUYHBIMU CKOPOCTSIMU B KUBOU
U HEXXHMBOM MPUPOJE, NEHCTBUE CUIIBI TPEHHSI B NPHUPOAEC U TEXHUKE, MPUIUBBI U OTIIUBHI,
nBukeHue IutaHeT COJIHEYHOM CHCTEMBI, PEaKTHMBHOE JBM)KEHHE J>KHUBBIX OpPraHM3MOB,
pBIYary B TeJle YeJIOBEKa, BIUSHUE aTMOC(EpHOTro JaBJIEHUS Ha KUBOM OpraHu3M, IJIaBaHue
PBIO, BOCTIpUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUECKUE BOJIHBI, IIyHAMH, 3XO

1.31

TexHnuyeckue ycTpoHCTBA: CHUAOMETpP, JATUYUKHM IOJOKEHUS, PACCTOSHHUS M YCKOPEHHS,
JTMHAMOMETp, TOAIIUITHAKHA, paKEeThl, pbIYar, TOABIKHBIA W HEMOIBW)KHBIA OJOKH,
HaKJIOHHAsI TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOLIAIOIIMECS COCY/Ibl, YCTPOMCTBO
BOJIOIIPOBOJIA, TUJPABIUYECKUN Tpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOI




HAcoC, apeoMETP, IX0JIOT, UCMOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TETUIOBBIE ABJIEHU A
2.1 OcHOBHbIE TOJIOKEHUS MOJIEKYISPHO-KMHETUYECKOW TeOpUM CTPOEHHUA BellecTBa. Mojenu
TBEPJIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemiecTBa. Kpucrammmyeckue u amopdHbie
Tena
2.2 JlBmkenne dactul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHHUS YACTHI[ C TEMIEPaTypOil.
bpoyHoBckoe nBmkenue, nuddys3us
2.3 CMaunBaHUE U KaNWUISIPHbIC SBJICHUS
2.4 TennoBoe pacmmpeHue u cxaTue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennss sneprus. Pabora u Temnomepenaua kak crnocoObl M3MEHEHHS BHYTpPEHHEH
SHEPTUU
2.7 Bune! Teronepenadn: TeIIONPOBOIHOCTD, KOHBEKIINS, U3TyICHHE
2.8 HarpeBanue u oxnaxaenue ten. KonnmuecTBo TEIIOTHL. Y AeNbHas TEMIOEMKOCTD:
Q = Cm(tz - tl)
2.9 3aKOH COXpaHEeHUsI SHEPTUU B TEILIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOrO OanaHca:
Q1+Q2+..=0
2.10 Hcnapenne u xoHaeHcanusi. MI3MeHeHHe BHYTPEHHEW JHEPIUU B MPOLECCE UCHApEHUs U
KoHJIeHcauu. KuTieHue sKuaKoCcTr. Y AelbHas TeIIoTa Mapoodpa3oBaHus:
Q
| =<
m
211 BnaxxnocTs Bo3yxa
212 [InaBnenve w kpuctayumzanus. M3MeHeHHe BHYTpEHHEH OHHEpruHM MpHU IUIABICHUH H
KpUCTAJLTU3AIMU. Y IeTbHAS TETIOTA TUIABJICHUS:
_Q
h= m
2.13 BHyTpeHHsIs SHEpTusi CrOpaHus TOIUTUBA. Y IelbHAsl TEIJI0Ta CTOPaHUs TOTLIUBA!
_Q
=
2.14 [Tpunnumne: padoTe! TermoBeix aurateneit. KT/ remmoBoro auraresns
2.15 [IpakTuueckue paboThI

N3mepenne yaenpbHOM TEIUIOEMKOCTH METAIMYECKOTO LUIUHAPA; KOJIMYECTBA TEILIOTHI,
MOJIyYEHHOT0 BO/IOM KOMHATHOW TeMIiepaTrypbl (PUKCHPOBAHHOW MAcChl, B KOTOPYIO OITYIIEH




HarpeTeli LWJIUHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThiM IWIMHIPOM, IIOCIE
OIyCKaHUs €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXXHOCTH BO3AYXa;
YAEIbHOU TEIUIOTHI IIJIaBJICHUS JIbJA.

HccnenoBanue M3MEHEHMS TEMIEpaTypbl BOJAbI INPU PaA3IUYHBIX YCIOBUAX; SIBJICHHUS
TEII000MEHa IpU CMEUIMBAHUU XOJIOAHON U ropsiueil BOJbl; Ipoliecca UCIapeHus

2.16 dusnueckue sSBICHUS B MPHUPOJIC: MOBEPXHOCTHOEC HATSHKECHHE M KAIMJUISIPHBIC SIBICHUS B
NpUpOJe, KPUCTAUIBI B Tpupozae, minydeHue CoiHIa, 3amMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHera

2.17 TexHMUecKre yCTPOUCTBA: KAIMIUIAPHI, IPUMEPBI UCTIONB30BaHUS KPUCTAIIIOB, JKUIAKOCTHBIN
TEPMOMETp, JaTYMK TEMIICPATypbl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB, THI'POMETPHI,
MICUXPOMETP, MapoBasi TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHUs

3 DJIEKTPOMATHUTHBIE SIBJIEHW

3.1 Dnektpuzanus Ten. [[Ba BUia dIEKTPUIECKUX 3apsiIoB

3.2 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHHSI SJCKTPHUECKOTO 3apsiia

3.4 Onexrpuueckoe mose. HampspkeHHOCTh anekTpuueckoro moiist. [lpuHium cymepno3unuu
AJIEKTPUUYECKUX TOJICH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocurenu snextpudeckux 3apsoB. JleliCTBUE 3JIEKTPUYECKOTO IMOJIS HAa SJICKTPUYCCKUE
3apsizibl. [IpOBOTHUKY M AMAICKTPUKH

3.6 [TocTostHubI  dnekTpuueckuit  Tok. JleiicTBua anekTpuueckoro Toka. Cuima  Toka.
Hampsoxenue.

t

3.7 DNEeKTpUUECKOe CONPOTUBIIEHUE. Y IETbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
r=P

3.8 3akoH Oma ay1s y9acTka dJIeKTPHYECKON TIeTIH:

3.9 [TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:

h=L:U=U;+U;; R=R; +Ro.
HapaJIJIeJIBHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COMMPOTHUBIICHUA:




LY

U =U I =11+ 1 5

CMelranHbIe COCIMHCHUA MMPOBOAHNKOB

3.10 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA.
A=U-1-;,P=U"1

3.11 3akon Jlxxoynsa-Jlenna:
Q=1P-R-t

3.12 OnbiT Opcrega. MarHuTHoe IMojie MPSAMOro MPOBOJAHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIAH

3.13 MarHuTHOE 10JIe TIOCTOSIHHOTO MarHuTa. B3anMo/ieiicTBrie MOCTOSSHHBIX MAaTrHUTOB

3.14 JleiicTBHE MarHUTHOTO 110JI1 HAa MPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SABnenHue snekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenua

3.16 [IpakTueckue paboThI
N3mepenue 31MeKTpUUECKOro COMPOTUBICHUS PE3UCTOPA; MOIIHOCTU SJIEKTPUUYECKOTO TOKA;
PabOThI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B MPOBOIAHHKE (PE3UCTOPHI,
JAMITOYKa), OT HAmpsDKEHUS Ha KOHIAX TNPOBOJHMKA; 3aBUCHMOCTH CONPOTHBIICHHS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CEYCHHS U YACTbHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuia JUist 3JIEKTPUUECKOTO HAMPSKEHUS IIPU MOCIEA0BATEIbHOM COECIUHEHUH
IIPOBOJIHUKOB; MpaBHUiia JUIs CHJIbI 3JEKTPUUECKOro TOKa IMPH MapauIeIbHOM COEIUHEHUHU
MIPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 duznyeckue SBICHUS B MPUPOJE: DJIEKTPUUECKUE SIBICHUS B aTMoc(epe, INEKTPUYECTBO
KMBBIX OPTaHU3MOB, MArHUTHOE T0JIe 3eMJId, Jpeiid MOJI0COB, POJIb MATHUTHOTO OIS /TS
KU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE

3.18 TexHuueckue yCTpoiCTBa: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT, CUYETUYUK
JIEKTPUUYECKOW  DHEPruw, AJIEKTPOOCBETUTENbHBIE  NPHOOPHI, HarpeBaTesbHbIe
ANEKTPONPUOOpsl  (IPUMEPBI),  DIEKTPUUECKUE  MPEAOXPAHUTENH,  DIEKTPOMArHur,
AJIEKTPOBUraTeNb MOCTOSHHOIO TOKA, T€HEPaTOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHEI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmoienb cBeta. [IpsMoTHHEIHOE pacipOCTpaHEeHNE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETA

3.23 Jucnepcus cera

3.24 JInnza. Xop nyyeit B muH3e. DOKYCHOE pacCTOSHUE JTMH3bL. ONTHYECKAs CUJIa JIMH3bI:

D=1/F




3.25

I'ma3 xak ontuueckas cucrema. Onrudeckue mpudopsI

3.26 [IpakTrueckue paboThl
W3mepenne onTu4eckoil cuibl coOuparoniei JTUH3bL;, (POKYCHOTO paccTOSHUS coOMparoeit
JTUH3bl (IO CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa U H300paKeHus, Korja MpeaMeT
pacrioyio’keH B IBOMHOM (pokyce), moKazaTesns MpeOMIICHHS CTEKIIA.
HccnenoBanmne cBOCTBa M300pa)KeHUs, MOJYYEHHOTO C MOMOIIbIO COOMpAIOUICH JTHMH3BI,
U3MEHEHHsT (OKYCHOTO pACCTOSIHMS JBYX CIIO)KEHHBIX JIMH3; 3aBUCHMOCTH  yrja
MIPeIOMJIEHHUSI CBETOBOIO JIy4a OT YyIJia MaJeHHs Ha TpaHulle "BO3yX - CTEKIIO"

3.27 Ouznyeckue sBiaeHUs B mnpupoxe: 3atmeHus Connua u JlyHbI, 11BeTa Tel, ONTHYECKHE
ABIICHUS B aTMOocdepe (uBeT HeOa, pedpakius, paxyra, MUPax)

3.28 TexHuueckue ycTpoiCcTBa: OYKHU, IEPUCKOIL, oToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBEBIE ABJIEHUA

4.1 PaguoaktuBHOCTB. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda- u 6era-pacmnaga

4.2 OmnsiTel Pesepdopaa mo paccesuuro anbda-yactuu. [Inanerapuas mogens atroma

4.3 CocraB aToMHOTO0 siipa. M30Tombl

4.4 [lepuon monypacnaga aTOMHBIX P

4.5 SnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

4.6 du3ndecKue SBICHUS B MIPUPOJIC: SCTECTBCHHBIN PaIMOaKTUBHBIN (DOH, KOCMHUYECKHE JIYYH,
paZoOaKTUBHOE U3Ty4YEHHE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHUBHBIX U3TyUCHHM
Ha OpraHU3M YelIOBeKa

4.7 TexHudeckue ycTpoMCTBa: CIIEKTPOCKOIL, WHIMBHUAYyAIbHBIM JTO3UMETP, KaMmepa BuiibcoHa,

AACPHAA SHEPTCTUKA




YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Odwusmka: 7-i kiacc: 0a30BBI ypoBeHb: yueOHUWK; 3-¢ m3manue, nepepaboranHoe [lepblukun
N.M., UBanoB A.N. Akmoneproe obmectBo «M3natenbctBo «IIpocBemnieHue

®usnka: 8-i Kimacc: 0a30BbI ypOBEHb: y4eOHUK; 3-¢ W3maHue, nepepadoranHoe [lepbImkuH
.M., BanoB A.W. Akunonepnoe obmiectBo «M3marenbeTBo «IIpocBerienne)

Owusuka: 9-it kiacc: 6a30BBI ypoBeHb: yueOHUWK; 3-¢ m3manue, nepepaboranHoe [lepblukun

N.M., I'ytauk E.M., IBanoB A.U. u ap. AkuronepHoe o61mectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O®uzuka. 7 xmacc. Mertoguueckue pexomeHaauuu. Iloypounsle pa3paboOTKM K y4eOHUKY
[leppiikuna U. M., UBanosa A. . Astopsri: IlerpoBa M. A., [lanunos N.A., Yepneukas 1.B., Suyk B.A.
Axunonepnoe o6mectBo «M3natenberBo «IIpocBemnienue

®usuka. Coopuuk Borpocos u 3anay. 7 knacc. K YMK ®wusuka. [lepeikun M. M. - BanoB A.
W. (7-9). Atopsr: Mapon A.E., Mapon E.A., TTo3oiickuii C.B.

®usuka. 8 knace. Junakruueckue marepuansl. K YMK ®usuka. [epsiukun U. M. - IBaHoB A.
H. (7-9). Aropsr: Mapon A. E., Mapon E. A. Akunoneproe o6mectBo «M3narensctBo «IIpoceienunes

®usuka. CoopHuk Borpocos u 3anad. § knacc. K YMK ®wusuka. [lepeikun M. M. - Banos A.
W. (7-9). Asrtoper: Mapon A. E., Mapon E. A., Iloszoiickuiti C. B. AkumonepHoe 0O0IIeCTBO
«M3narensctBo «lIpocsemmenne»

®dusuka. 9 xnacc. ba3osbliit ypoBeHb. Metoauueckoe nocooue. K YMK ®usuka. [lepsimkun .
M. - UBanoB A. U. (7-9). Astopsr: Yepnukosa O.A., ['manenkosa C.H., Kyapseies B.B. AximonepHoe
obmectBo «M3natenbcTBO «IIpocBenieHune)

Kamseesa E.E. OI'D-2025/26. ®U3UKA. OTJIUYHBIA PE3VJIbTAT. YVUEBHAS KHUTA.
00O «M3narenscTBO «HanmonansHoe obpa3oBanue», 2025 r.

OI'D. ®U3UKA. Tumnossie sk3ameHaniionHble BapuanThl. 30 BapuantoB. [lon penakuwmeit E. E.
Kamseeoii. OO0 «M3narensctBo «HannonansHoe o6pasoBanue», 2025 r.

CripaBOYHMKH, SHIUKIIONEANU 110 (PU3UKE, ACTPOHOMHH.

[TopTpets! s KabuHeTa HU3UKH.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bu6nuoreka [IOK
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