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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpamMMa mo ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TOJIOKCHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOWM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOl pabodeid mporpammbl BocnuTaHuws W KoHIENmuu mpenojaBaHus y4eOHOTO
npeamera « Puznkay.

Conmepxanue  mporpaMMel 1o (U3MKE  HANpaBIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOUIMXCS W OpTraHu3alUi0 H3Y4YeHHs (QHU3UKA Ha
JeSTeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO
npenMera B peanmuzanuu  TpeboBanuit. ®I'OC OOO K mnmaHUpyeMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yibTataM  OOydYeHHs, a  TakKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacHpeiesieHHe yu4eOHOro MaTepualia 1o Tojam
oOyuenuss (o Kjaccam), MpeajaraeT MPUMEPHYIO IOCIENOBATEIbHOCTh M3yUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEIMETHOIO COAECpX aHUs M Y4ET€ BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usmke pazpaboTaHa ¢ HEIbI0 OKa3aHUS METOJMYECKON MTOMOIIN YUUTEITIO
B CO37aHUH paboyeil MporpaMMel Mo y4eOHOMY MpPEAMETY.

®dusnka ABISETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE INPOLIECCOB M SIBICHUH, U3y4yaeMbIX XUMHEH,
Ouosorueit, actpoHomuen U Qusndeckoi reorpadueill, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NPEeIOoCTaBlsieT Hambosee SICHble 00paslbl MPUMEHEHHMs HAayyHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOITY4YEeHHsI TOCTOBEPHBIX 3HAHUM O MHpE.

OnHa M3 IMaBHBIX 3a7ad (U3MUECKOoro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHMU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM W HUHTEpeca K Hayke Yy
o0y4aromuxcs.

N3yyenne ¢usukn Ha 0a30BOM YpOBHE IMPEAINONAraeT OBJaJE€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTB!

® Hay4HO OOBSCHSTH SIBICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPNPETUPOBATh JAHHBIE M MCHOJb30BaTh HAYYHBIE JOKAa3aTelbCTBAa IS
MOJTyYEHUS BHIBOJIOB.

Henu u3ydeHuss (U3MKM Ha ypOBHE OCHOBHOIO OOIIET0 OOpa30BaHMs OIpPENEICHbI B
Konnenmun npenogaBanust yuebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OpTaHU3AIMIX
Poccuiickoit ®eneparuu, peanu3yoOMUX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE TPOTPAMMEBIL,
yTBepkAEHHON pemenneM Kosnernn MunucrepctBa npocsemenuss Poccuiickont denepanun
(mpotoko:n ot 3 aexadps 2019 r. Ne [IK4BH).

Hean n3yvyenus PpU3NKu:

e npuoOpeTeHHe HHTEpeca M CTPeMJIEHUs OO0y4aroIluxcs K HAayYHOMY H3yYEHHUIO

MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



® pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJE T[O3HAaHUA H (HOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (hopMUpOBaHHE MPEICTABICHUNA O PO (PU3HMKH JUIS Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccnoHaIbHON
JEeSITeIbHOCTH, CBS3aHHOM C (PU3UKOM, MOATOTOBKA K NAJbHEHIIIEMY O0YYCHHIO B ATOM
HaIpaBJICHUU.

JlocTIKeHHe ATHX IleNiell mporpamMmbl 1O ()M3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CISAYIONUX 3a1a4:

e npuoOpeTeHHEe 3HAHMKA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, AIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e TpUOOpETEHHWE YMEHHWH ONUCHIBAaTh U  OOBICHATH (PU3MUECKUE SIBICHUS C
MCIOJIb30BaHNUEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEUICHHS TPOCTEHIINX pacu€THBIX 3a/Jad C HCIOJIb30BAHUEM
(bu3HYECKUX MOJIeNIeH, TBOPUYECKUX U IPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHEC YMEHUW HAOIIOAATh TPHPOJIHBIC SBICHUS W  BBHINOJIHITH  OIIBITHI,
nabopaTopHble pabOThl M IKCICPUMEHTAIBHBIC HCCIICAOBAHMS C HCIIOJIb30BaHHEM
M3MEPHUTEIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PAOOTHI ¢ HHPOpPMAIMECH (U3HUYSCKOTO COJNEPKAHUS, BKIFOYAS
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKEHUSX (U3MKH, aHAJIN3 M KPUTHYECKOE
OLICHUBaHHE MHPOPMALINH;

® 3HAKOMCTBO CO cdepaMu MPodeCCHOHATHHON JEATEIHbHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JIOCTHKCHHUSIX (PH3HMUECKON HAYKH.

Ha wn3ydenue ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacos (2 yaca B
HEIEI0), B 9 KJ1acce — 102 yaca (3 Jaca B HEJIEI0).

[Ipennaraemslii B mporpamme no pusuke nepeyeHs 1adopaTOpHbIX padOT U OMBITOB HOCHUT
PEKOMEHATENbHBIM XapakTep, Y4YHUTeNb JejaeT BbIOOp MpoBelIeHHs Ja00paTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUAYaIbHBIX 0COOEHHOCTEN 00YyYaIOIINXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHUM, IpeIyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIJapCTBEHHOI'O 3K3aMeHa Mo (pU3HKe.



COJAEPKXAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®usuka u e€ poJib B NO3HAHNM OKPYKAIOLIEro MUpA.

®duzuka — HayKa o npupoje. Asnenus npupoasl. Gusnyeckue sBICHUSA: MEXaHUYECKUE, TEIIOBBIEC, JIIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuuyuHbl. M3mepenue ¢usznyeckux BennuuH. Ousndeckue npubdopsl. [lorpemnocts u3mepenuii. MexayHapoaHasi cuctema
€V HHII.

Kak ¢usuka u apyrue ecTecTBEHHBbIE HAyKH H3Yy4arOT Npupoay. EcTecTBeHHOHAyuHBIM MeTOJA MO3HAHMS: HAOJIIOJCHHE, MOCTAaHOBKA
HAy4YHOTO BOTIPOCA, BBIIBIKEHUE THIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIIOTE3, 00bsICHEHUEe HabmomaeMoro sBieHus. Onucanue GU3HIecKux
SIBJICHUH C IIOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DIEKTPHUECKIE, MATHUTHEIE, CBETOBBIC SIBIICHUSI.

2. ®wusudeckue MpUOOPHI U MPOIEypa MPSIMBIX U3MEPEHHUI aHAJOTOBBIM U IIU(PPOBBIM ITPHUOOPOM.

Jlabopamopuwvie pabomot u onvimol.

OmpezienieHne EeHbI ACICHUS KAl H3MEPUTEIHLHOTO pUOopa.

N3mepenue pacCTosIHUN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpenenenue pa3MepoB MajbIX TeN.

N3mepenne Temriepatypbl Ipy MOMOIIM )KUAKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATyPhI.

[IpoBeneHue rccnea0BaHus MO MPOBEPKE TUIOTE3bI: JaTbHOCTD MOJIETA IMAPHUKA, MYIIEHHOTO TOPHU30HTAIBHO, TeM 0O0JIbIle, 4eM O0JIbIle
BBICOTA ITYCKa.

Pa3pnen 2. [lepBoHayaibHbIe CBeAeHNS 0 CTPOCHUH BellleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, TI0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkenue vactuil BemecTBa. CBA3b CKOPOCTH JIBIKCHHSI YaCTHI] ¢ TeMrepatypoil. bpoyHoBckoe aBmxkenue, nuddysus. Bzaumoaeiicteue
YaCTHI] BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAJUTMUECKUX) Teld. B3amMOCBsI3b MEXIy CBOMCTBAMHU
BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKEHHUSL.

2. HaoOmonenue nuddysun.

3. HabGmronenwue siBneHUM, 0ObSICHIIOMUXCS MPUTSHKECHUEM WM OTTAIKUBAHUEM YaCcTHII BEIIECTBA.

ocoarwnE



Jlabopamopuvie pabomul u onsimol.

1.
2.
3.

Onenka AuaMerpa aroMa METOI0M PSIOB (C UCIONIb30BaHUEM (oTorpaduii).
OnbITHI 1O HAOTIOICHHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

Pasnen 3. /IBukenue u B3aumojieiicTeue TeJl.

Mexannueckoe ABukeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHkeHue. CkopocTb. CpelHss CKOpOCTb IIPU HEPABHOMEPHOM [JBUKCHHH.
Pacuér myTu ¥ BpeMEeHU JBUKECHHUSL.

SIBnenue nHepuMH. 3aKOH HHEpLUH. B3aumonelicTBre Tell Kak IpUYMHA U3MEHEHHSI CKOPOCTH JBMKEHMS Tel. Macca Kak Mepa MHEpTHOCTU
tena. [InotHocTs BemecTBa. CBsA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €/IMHULIE 00BbEMA BELLIECTBA.

Cuna xak xapakTepuCcTHKa B3auMonencTsus Ten. Cuia ynpyroctu U 3akoH ['yka. M3smepeHne cuiibl ¢ IOMOIIBI0 JUHAMOMeETpa. fBieHue
TArOTeHUs U cuia Tspkectu. Cuna TsHKecTH Ha Ipyrux IiaHerax. Bec tema. HeBecomocTs. CnojkeHue cuil, HalpaBJIEHHBIX 110 OJHOM HpSMOI.
PaBHogelictByromas cui. Cuna TpeHus. TpeHue CKONbKEeHUs U TpeHUeE NOoKos. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

oakrwdE

HaOmrogenrne MeXaHM4YeCKOro IBUKEHHS Tela.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUYKEHUS.
Habmtoienue sSiBJIeHUS] UHEPIIHH.

HalGmronenne usMeHeHus: CKOPOCTH MPU B3aMMOICHCTBUH TEJI.
CpaBHeHME MaccC MO B3aUMOJACHCTBUIO TEIL.

CrnosxeHue Cul, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

ﬂaﬁopamopnbte padomut u onvimol.

agrownE

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (IIapHKa B )KUJIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIA U TakK Jajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa Wi [IapuKa M0 HAKIIOHHOM MJI0CKOCTH.

Omnpezenenue IOTHOCTU TBEPAOIO TeNA.

OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHUs (edopMalvn) Npy>KUHBI OT MPHIIOKEHHON CHJIBI.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasuen 4. laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hapnenue. CriocoObl yMEHbIIEHUS M YBEIMYCHMs JaBieHus. JlaBneHue ra3za. 3aBUCUMOCTh JABIEHHs Ta3a OT o0bEMa, TeMIeparyphl.
[lepenaya naBieHus TBEPABIMU TellaMU, KUAKOCTAMHU U razamu. 3akoH [lackans. [TneBMaTHueckre MamuHbl. 3aBUCUMOCTh JTaBJICHUS KUAKOCTH
ot rayounsl. ['uapocraruueckuit mapanokc. CooOmaromiecs cocyibl. [ napaBinyeckie MeXaHu3MBl.

Atmocdepa 3emnu u atmMocdepHoe napieHue. [IpuduHbl cymecTBOBaHUsS BO3AyIIHON 00onouku 3emnu. OnbiT Toppuuemnu. M3mepenue
aTMOC(EepHOTro JaBJIeHUs. 3aBUCHUMOCTb aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI Haja ypoBHeM Mops. IIpuGopsl s u3MepeHus aTMoc(hepHOro
JaBJICHHUS.



JleficTBUE XKUJKOCTH M raza Ha MOTPYKEHHOE B HUX Tesio. BeiTankuparomias (apxumenoBa) cwia. 3akoH Apxumena. [lnmaBanue Ter.

BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH IaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBieHUs KUAKOCTHIO U Ta30M.

3. Coobmarommecs: Cocyabl.

4. T'mapaBinudeckuil npecc.

5. IlposiBneHue necTBUs aTMOC(HEPHOTO TaBIICHHUS.

6. 3aBHCHMOCTH BBITAIKHBAIONICH CHUIIBI OT 00bEMA TIOTPYKEHHON YaCTH Tella ¥ TUIOTHOCTH JKUKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIBI BECY BHITECHEHHON KHJIKOCTH.

8. VYcrnoBwue maBaHuUs TeIl: TUIABAHUE WIIH MTOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIIICHUS TUIOTHOCTEH Tella M JKUKOCTH.

Jlabopamopuuvie pabomot u onvimeol.

1. HccnenoBaHnue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTpyKEHHOM B KUJIKOCTh YACTH TeJa.

2. OmpeneneHue BHITATKUBAIOIIEH CHIIBI, TEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, ICHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT MACCHI TEJIa.

4. OmnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOINIEH CUJIBI, NEHCTBYIOMIEH HA TENO B JKUIKOCTH, OT 00bEMa MOTPYKEHHON B
JKHIKOCTh YaCTH TEJIa U OT INIOTHOCTH YKHUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U OIpeieJieHHe e€ TPYy30MOAbEMHOCTH.

Paznea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, OJOK, HAKJIOHHas MIocKocTh. [IpaBuiio paBHOBecusi peiyara. [IpuMeHeHne npaBuia paBHOBECHS pbldara K
61oky. «3omnotoe npaBuwiio» Mexanuku. KII/] npocteix MexanuzMoB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKE.

Mexannueckas sHeprusa. Knnernueckas U noTeHuanbHas dHeprus. [Ipespaiienre oqHOro BU1a MEXaHMYECKOM SHEPTHH B APYTrOW. 3aKOH
COXpaHEHUs YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJa [0 TOPU30HTAIBHOMN MTOBEPXHOCTH.
2. HccnenoBaHue yCTIOBHI paBHOBECHS phluara.

3. Hamepenne KIIJl HakTOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOM SHEPTUU.

8 KJIACC



Pasnea 6. TenuioBble siBJ1eHUS.

OCHOBHBIE TOJOKEHHUSI MOJEKYIIPHO-KMHETUYECKON TEOpUM CTpOEHUs BewiecTBa. Macca W pasmepbl aTOMOB U MOJIEKYJ. OIBITHI,
MIOATBEP K IAOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro cocTosHui BemecTBa. Kpucrammueckue u amopdusie Tena. OObsCHEHHE CBOWCTB ra3os,
KHUAKOCTEH U TBEPABIX TEJ HA OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KHHETHYEeCKOW Teopuu. CMauuMBaHUE U KalWUISpHbIE siBJIeHMs. TemsoBoe
pacUIMpEHHE U CKATHUE.

Temmeparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHKEHHUS YacTull. BHyTpeHHss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH
SHEPTHUU: TEIUIoNepeaaya U coBepiIeHue padoTel. Buabl Temonepenayn: TeIIONPOBOIHOCTh, KOHBEKIINS, U3TyUEHUE.

KonnuectBo TemnoThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemIooOMEH M TEMJOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOrO OaliaHca.
[InaBneHve u OTBepAeBaHME KPUCTAIIIMYECKHX BEIIECTB. YJelbHas TemnoTa IuiaBineHus. [lapooOpazoBanume u koHaeHcanus. Mcmapenue.
Kurnienue. Y nenpHas Temiora mapooOpa3oBaHusi. 3aBHCUMOCTh TEMIIEPATYPBI KUIIEHHUS OT aTMOC(HEPHOTO JTaBICHUSI.

BnaxxnocTs Bo3yxa.

OHeprus ToIMBa. Y ieJbHasi TEIJI0Ta CrOPaHHUSL.

[Tpunanmne! padote! TermnoBbix aurareneii KI1/1 rermioBoro asurarens. TermioBble IBUTATENN U 3aIIUTa OKPYKAIOIMIECH CpeIbl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoleccax.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBUYKEHUS.

Ha6monenue nuddysum.

Habumtoienue siBjeHnit cMauMBaHMsI U KaIWJUISIPHBIX SIBJICHUM.

HabnroneHue TerioBoro pacumpeHust Tel.

N3meHeHue gaBiieHus ra3a nNpu M3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKIACHHUH.
[IpaBuna u3amMepeHus TeMneparypsbl.

Bunae! Terionepenayn.

OxnaxaeHne Npu COBEPLUICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJTIAMH.

0. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUMeHUsI.

12. HaGnroieHre MOCTOSTHCTBA TEMITEPATyPhI TTPH TUTABJICHHH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuusie pabomot u onvimol.

1. OnbIThl 1O OOHAPYKEHHIO NEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSL.

2. OmnbIThI MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM UITH caxapa.

3. OnbIThI 0 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPIBIX TEJI.

HROoo~NoO~wNE



Omnpenenenue 1aBIeHNUs BO3AyXa B OJIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThD JIaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WIIN OXJIAXKICHHUS.
[TpoBepka rumoTe3b! TMHEHHOM 3aBUCUMOCTH JITMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOM TPYyOKE OT TeMITepaTyphl.
Habmoienne n3aMeHeHus: BHyTpPEHHEH SHEPTUU Tella B pe3ysibTaTe TeIuionepeaau u paboThl BHEIIHUX CHIL.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M rOpsiueii BOBI.
Omnpenenenre KOJIMYECTBA TEIIOTHI, MOJIYYSHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArPEThIM METAITMYECKUM LIUITUHAPOM.
0. Onpenenenue yaenpHON TEIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoiiecca UCHapeHUs.
12. OnpeneneHre OTHOCUTENBLHOM BIKHOCTH BO3yXa.
13. Onpenenenue yAenbHOM TEIIOTHI IJIABICHUS JIbAA.
Paznen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.
Onextpuzanus Ted. JIBa ponxa 3MeKTpUYECKHX 3apsaoB. BiaumopeiicTBue 3apsikeHHbIX Ted. 3akoH KyroHa (3aBHCHUMOCTH CHIIBI
B3alMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TEJIaMH).
Onexrpudeckoe nose. Hanpsx€HHOCTD asekTpryeckoro noist. [IpuHIun cynepno3uium 31eKTpUUecKuX mosieil (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snexTpuueckux 3apsaaoB. DJIeMEHTapHbIM snekTpuueckuil 3apan. CrtpoeHue atoma. [IpoBOIHUMKHM W AMAIEKTPUKH. 3aKOH
COXpaHEHUs IIEKTPUYECKOT0 3apsia.
DNEeKTPUUYECKU TOK. YCJIOBHS CYIIECTBOBAHHS DJIEKTPUUECKOTO0 TOKA. VICTOYHHKM MOCTOSHHOTO TOKA. JIEHCTBUSA 3JIEKTPUUECKOr0 TOKA
(TemnoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KUJIKOCTSIX U Ta3ax.
Onextpuueckas nenb. Cuna Toka. DieKkTpudeckoe HamnpsbkeHue. CoNnpoTHBIEHUE NMPOBOJHUKA. Y IEJIbHOE CONPOTHUBIIEHUE BEIIECTBA.
3akoH OmMa juis yyacTka uenu. [locnenoBarensHoe v mapauielibHOEe COeTMHEHUE TPOBOJHUKOB.
Pabota n MomHOCTH 351eKTpruUecKoro Toka. 3akoH /[xoynsa—Jlenna. DnekTpuueckue Lenu U MoTPpeOUTENN AIEKTPUIECKONW SHEPTUU B OBITY.
Kopotkoe 3ambIkaHue.
[TocrossHHBIE MarHuThl. B3auMoielicTBUE MMOCTOSSHHBIX MarHUTOB. MarHuTHoe noJsie. MarHuTHOE 1osie 3eMIIM M €r0 3Ha4€HUe IS )KU3HU
Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1ose 3JIeKTPUYEcKoro Toka. [IpumMeHeHue 31eKTpoMarHuToB B TEXHUKE. JlelicTBHE MAarHUTHOTO TMOJISI HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb IOCTOSSHHOTO TOKA. Vcnob30BaHue IIEKTPOABUTaTENEN B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.
Omnertel @apazes. SBinenne snekTpoMarHuTHOW wHAYKOuUH. [IpaBmino Jlenma. Dnexrporeneparop. CrocoObl MOTYyUYEHUS DIEKTPUUECKON
SHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Hemoncmpayuu.
OnexTpusanus Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsiA0B M B3aNMOJECHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKkTpocTaTH4ecKas MHIYKIHS.
3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsII0B.

ROOo~NOOA
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[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€ CUIIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJIS.
W cTOYHUKY TOCTOSSHHOI'O TOKA.

JlelicTBUA SIEKTPUYECKOTIO TOKA.

. DNEKTPUYECKUN TOK B )KUJKOCTH.

. ['a30BbIi1 pa3psia.

. I3MepeHue cuibl TOKa aMIIEpMETPOM.

. U3mepenue 31eKTpuyecKOoro HarpsKeHUs BOJIbTMETPOM.

. PeoctaT u mMarazuH cOnpoOTUBIEHUN.

. B3aumopeicTBre noCcTOSIHHBIX MarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH PA3EJICHNS OJI0COB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHO€e noje TokKa. DIeKTPOMarHur.

. [lelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb OCTOSSHHOTO TOKA.

. UccnenoBanue gBiIeHUS JIEKTPOMAarHiTHON MHTYKIIUH.

. OnbrTer @apages.

. 3aBUCHMOCTD HaIpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.
. DIIEKTPOreHEPATOP MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomsl u onsimol.

Nogak~wdpE

8.
9.

OnbITHI 10 HAOTIOCHHUIO STIEKTPU3AIUH TeTl HHIYKIIMEH U PH COMTPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS AIEKTPUIECKOTO OIS HA TPOBOIHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH IeTH MTOCTOSHHOTO TOKA.

N3mepenne u peryampoBaHue CUIIBI TOKA.
N3mepenne u peryavpoBaHue HAMPSKEHUS.

HccnegoBaHne 3aBUCUMOCTH CHJIBI TOKa, HAYIICTO Y€pe3 pE3UCTOP, OT COMMPOTUBIICHHUA PEC3UCTOPA U HANIPSIKCHUS HA PE3UCTOPC.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD JJICKTPUUCCKOI'O COIPOTHUBJIICHUA IIPOBOJHHWKA OT €TI0 IJIMHBI,

CCUCHUA U MaTCpuaa.

[IpoBepka mpaBuiia CI0KEHHSI HAMIPSKEHUH MTPU [TOCIIE0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.
[TpoBepka mpaBuia Uit CHIIbI TOKA MPH MApaIEIbHOM COSIMHEHUHU PE3UCTOPOB.

10. Onpenenenre pabOThI MEKTPUUECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHune MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

miomaan IMOoInepeYHOro



12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JIAMIIOUKY, OT HANPSLKEHUS HA HEX.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3y4yeHrie MarHUTHOTO TOJISI HIOCTOSIHHBIX MAarHUTOB MPHU UX O0BbEIMHEHUU U PA3ICIICHUN.

HccnenoBanue nercTBus dJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KaTYIIKM C TOKOM M MarHuTa OT CHJIbl TOKa M HaIpaBJI€HUS TOKa B
KaTyILKE.

N3yueHue neicTBUsI MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KonctpyupoBanue u usyuenue paboThI 3JIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBurareabHOi yCTaHOBKH.

OnpITBl 0 MCCIEIOBAHUIO SIBICHUSA JJICKTPOMATHUTHOMW WHIYKIMU: HWCCICAOBAaHHE W3MEHEHHM 3HAYCHUS W HaIpaBICHUS
WHIyKIIMOHHOT'O TOKA.

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBumxkeHue. MarepuanbHass Touka. Cucrema orcdyéra. OTHOCHUTEIBHOCTH MEXAHMYECKOTO JBUXKEHMs. PaBHOMEpHOE
npsiMoJuHeiiHoe nBuxkeHue. HepaBHomepHoe mnpsMonnHelHoe naBwkeHue. CpenHssi U MTHOBEHHash CKOPOCTh Tejla INPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeitHOe nBmkeHne. CBoboHoe manenue. OnbiTel [Nanues.

PaBHOMepHOE aBMXKEHHME MO OKpykHOcTH. Ilepmon u dactora oOpamieHus. JIuneitHas u yrjoBas ckopocTd. LleHTpocTpemuTenbHoe
YCKOpEHHE.

ITepseiit 3akoH Herorona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. IIpuHuun cyneprno3unuu Cui.

Cwuita ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHJla TPEHHSI CKOJIBKEHHUSI, CHIIA TPEHUS MIOKOsI, IPYTHe BHUJIbI TPEHHUS.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHue cBoOomHoro maneHus. [IBmwkenue tuiaHer Bokpyr Cousnna. Ilepas
KocMHu4ecKasi ckopocTb. HeBecoMocTh U meperpys3ku.

PaBHOBecue marepuanbHON TOUkH. AOCOMIOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHONW OChbiO BpalleHHs. MOMEHT
cwibl. LleHTp TskecTH.

Nmnynec Tena. U3menenne umiynsca. MIMmyiibe cuibl. 3aKOH COXpaHEHUs! UMITyJIbCca. PeakTHBHOE JBHKEHUE.

Mexanunueckas paboTa 1 MOITHOCTB. PaboTa cuil TsKecTH, ynpyroctu, Tpenus. CBsa3b sHepruu u padotsl. [loTeHnManpHas sHeprus Tena,
MOJHATOTO HaJl TOBEPXHOCTHIO 3eMiid. [loTeHManbpHas Heprust c:kator npykuHbl. KnHeTnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUH.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1.

HaGJ'IIO,Z[GHI/Ie MCXAaHUYCCKOTO ABUXKCHUA TCJIa OTHOCHUTCIIBHO PA3HBIX TCJI oTcuéTa.



CpaBHeHuE MyTell U TPAeKTOPUI IBUKEHUS OJTHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
M3MepeHune CKOpOCTH U YCKOPEHUS MPSAMOIMHENHOTO ABHKEHHUS.
HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.
HaGntoneHune 1BuxkeHUs Tela 110 OKPYKHOCTH.
Habnronenne MexaHHMUECKUX SIBICHHUH, IPOUCXOIAIINX B cucTeMe oTcuéra « Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH
OTHOCHUTENbHO KabuHeTa (PU3UKHU.
7. 3aBUCHUMOCTbH YCKOPEHHsI TeJia OT MAacChl TeJa U IEUCTBYIOIICH Ha HETO CHJIBI.
8. HabmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUN Tell.
9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBH)KCHUH.
10. Ilepenaya umMiyabca pu B3aMMOAECHCTBUH TeJl.
11. ITpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHUH Tell.
12. CoxpaHenue UMITyJibCa IIPHU HEYIIPYTOM B3aUMOICHCTBUM.
13. Coxpanenue UMITyJIbCa MIPH A0COIIOTHO YIPYTOM B3aWMOJICHCTBHU.
14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.
15. CoxpaHeHne MeEXaHNYeCKOW SHEPruu Npu CBOOOAHOM Ma/IeHUN.
16. CoxpaHeHue MeXaHUYECKON SHEPTUH MPH JBM>KEHUH TeJa Mo/ IeHCTBUEM NPy KUHBIL.
Jlabopamopuvie pabomsl u onsimol.
KoHcTpynpoBaHue TpakTa AJis pa3sroHa M JalbHEUIIEr0o paBHOMEPHOTO ABM)KECHHUS IIAPUKA UITH TEIEKKH.
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WIIHM JBUKEHMS IIapyUKa 110 HAaKJIOHHOM MJI0CKOCTH.
Omnpenenenne ycKopeHus Tejla IPU PAaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HadallbHOM CKOPOCTH.
ITpoBepka TUIIOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOM CKOPOCTU IyTH OTHOCSATCS KaK psii HEYETHBIX YMCEl, TO
COOTBETCTBYIOIIIME TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.
Omnpenenenue kodppuimeHTa TPEHUS CKOITBKCHHSI.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenne pabOThI CHIIBI TPEHUS MPH pAaBHOMEPHOM JBH)KEHUH TE€Ja IO TOPU30HTAIBLHON MTOBEPXHOCTH.
10 Onpenenenre pabOTHI CHIIbI YIPYTOCTH MPU NOIBEME Ipy3a C UCIOIb30BAaHUEM HETIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. N3yueHue 3aKoHa COXPAHEHUS SHEPTHH.
Pa3nesn 9. Mexanuveckue KoJie0aHusi M BOJHBI.
KonebarenpHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOM, 4YacToTa, aMIUIUTyAa. MareMaTW4ecKHi W TPy KUHHBINA
MasTHUKH. [IpeBpalenue sHepruu npu kosaedaTeIbHOM JABHKCHUU.
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3aryxaromue koiebanus. BeiHyXneHHbIe KoneOanus. Pezonanc. Mexannueckue BOHBI. CBOWCTBA MEXaHUYECKHX BOJH. [IpomonbHBIE U
IONepeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacipocTpaHeHus. MexaHW4eCcKHUe BOJIHBI B TBEPJIOM TeJl€, CEHCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. HGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmronenune xonebanuii Tes moJ1 1EHCTBHEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.
PacmipocTpanenue npofoiabHBIX U MOMEPEYHBIX BOIH (HA MOJIEIHN).
HaGroieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHUI pe30HaHC.
ﬂaﬁopamopnbw padomul u onvimol.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaH!il MaTeMaTH4eCKOro MasiTHUKA.
Ompenenenue 4aCTOTHI ¥ NIEPHO/Ia KOJICOAHHI MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJeOaHU MOBEIICHHOTO K HUTH Ipy3a OT AJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproa KOJI€OaHUN MTPY>KUHHOTO MasITHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEepHOJIa KoJeOaHH rpy3a, OBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbD MEPUOa KOJIEOaHUN MPY>KMHHOTO MAsITHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHHSI.
Pa3)1e.11 10. DJIeKTPOMATHUTHOE T10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMAarHuTHbIE BOJHBL. (CBOWCTBA ANEKTPOMArHUTHBIX BOJH. Illkana >I€KTpOMarHUTHBIX BOJIH.
Hcnonbs3oBanne 3€KTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa IMEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBaA CBETA.
Jlabopamopuvie pabomol u onsimol.
1. M3yueHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO Tee(oHa.
Paznen 11. CBeToBbIe sIBJICHUS.
JlyueBast monens ceta. Mcrounuku cBera. IIpsimonuueirinoe pacnpoctpaHeHue ceta. 3armeHust ConHua u JlyHel. OTpakeHue cBeTa.
[Tmockoe 3epkaio. 3aKOH OTpa)KEHUSI CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiieHHus cBeta. llomHOe BHyTpeHHee OTpakeHHe cBeTa. lcmosib30BaHHME MOJHOTO BHYTPEHHETO
OTPa)KE€HUS B ONITUYECKHUX CBETOBOJAX.
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JIunza. Xox mydeit B muH3e. OnTudeckas cuctema ¢oroanmnapara, MUKPOCKOIa U Tefeckona. ['71a3 kak onTudeckas cuctemMa. bim3opykoctsb
U JAJIbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CliojkeHUE CIIeKTpaIbHBIX I[BETOB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHHit B MIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyyeit B cobuparoieit muH3e.
Xox Jydel B pacCenBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun nevictBus QoroanmapaTra, MUKPOCKOTIA M TEJIECKOIIA.
10 Monenb riasa.
11. PaznosxkeHue 6€0Tro CBETa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETAa Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomsl u onsimol.
HccnegoBanue 3aBUCUMOCTH yIUIa OTPAKEHUSI CBETOBOTO JIyda OT yrija NaJeHHUs.
N3yyenne xapakTepucTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnegoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHUS CBETOBOIO JIyda OT YIJia MMa/IeHHs] Ha TPAHULIE «BO3AYX—CTEKIIO».
[Tonyuenue n300pakeHHI ¢ MOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnBbITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Pa311e.11 12. KBaHTOBBIE SIBJIEHMSI.
Onpitel Pesepdopna u turaneraphnas mojens atoma. Mognens atoma bopa. Hcmyckanwe W TOTJIONIEHHWE CBeTa aroMOM. KBaHTHI.
JInHenyaTple CIEKTPHI.
PamnoakTtuBHOCTh. Anbda, O6eta- M ramma-usnydeHus. CTpoeHue aToMHOro sjapa. HykioHHass Mozenb aToMHOro sigpa. M3oTomsbl.
PanuoaktuBHbIe npeBpanieHus. [lepuoa nonypacnaaa aTOMHBIX siEp.
S nepHblie peakiyu. 3aKOHbI COXPaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI. DHEPTHS CBSI3U aTOMHBIX sifiep. CBsA3b Macchl U dHepruu. Peakimu
cuHTe3a u aeneHus saep. Ucrounnku sneprun ConHa u 3BE3].
Snepnas sHepretuka. JledcTBUS paaguoaKTUBHBIX U3JTyYEHUN HA )KUBBIE OPTraHU3MBI.
Jemoncmpayuu.
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CriekTpbl U3ITyYEHHSI U TIOTJIOLCHHUS.

CrieKTphl pa3ayuHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpekoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Peructpanus u3inydeHus IpupOIHBIX MUHEPAJIOB U MPOIYKTOB.

ﬂaﬁopamopnbw padomul u onvimol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUCHHS.

2. WccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI IT0 TOPMO3HOMY Iy TH (110 poTorpadusm).

3. H3mepeHue paaunoakTUBHOTO (hoHa.

IHoBTOpHTE/IBLHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOpUTENBEHO-0000MIAOMNKA  MOAYb MpeIHa3HaYeH JUIg CHCTeMaTu3allud W OOOOILIEHHS MPEAMETHOTO COAEpKaHHUS U OIbITa
IESTeTbHOCTH, IPUOOPETEHHOTO TPU M3YyYSHHH BCETO Kypca (DM3MKH, a TaKKe JJIsl TIOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMEHY IO
¢bu3uke a5 00y4aroUMXCsl, BHIOPABIINX ITOT YUeOHBINH peaAMET.

[Ipr wm3ydeHUM MAHHOTO MOMYJS PEATH3YIOTCS W CHCTEMATH3HPYIOTCS BUABI JIEATEIHHOCTH, HAa OCHOBE KOTOPBIX OOecreumBaeTcs
JOCTH)KEHHE TNPEAMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 0OyueHHs, (OpMHpYETCs €CTeCTBEHHOHAy4YHas I'PaMOTHOCTb:
OCBOCHHE HAYYHBIX METOJIOB HMCCIICJOBAHUS SIBICHWUH MPUPOABI M TEXHUKH, OBJIQJICHHE YMEHUSMH OOBACHATh (PU3UYECKUE SBICHUS, TIPUMEHSS
MOJTyYeHHbIE 3HaHUS, peliaTh 3a/1aud, B TOM YHCJIE Kaue€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHATBHO JESTETBHOCTHBIM XapaKTep NaHHOTO pa3/iena peau3yercss 3a CYET TOro, YTo OOydaroIIuecsl BBIOJHSIOT 3aJaHus, B
KOTOPBIX UM Ipe/sIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHUH paclio3HaBaTh W HAYYHO OOBICHATH (U3NYECKHE SBJICHUS B OKpPY)KAIOUICH MPHPOJE W MOBCETHEBHOMN
KHU3HH;

WCTIOJIh30BaTh HAYYHBIE METOIBI HCCIECTOBAHNS (DU3NICCKUX SBICHHMA, B TOM YHUCIIE JIJIsl POBEPKU THUTIOTE3 M MOyUEHHS] TEOPETUYE CKUX
BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HamOoJiee BaXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJOTHH, HAmpUMep, MPaKTHYECKOTO WCIIONIb30BaHUS
Pa3IMYHBIX UCTOYHUKOB SHEPTUHM HAa OCHOBE 3aKOHA MTPEBPAIIECHUS U COXPAaHEHHSI BCEX N3BECTHBIX BUIOB YHEPTHH.

ocourwhE



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O O6H.[CFO O6paSOBaHI/I$I HampasJICHO Ha JOCTHIXKCHHUEC JMYHOCTHBIX, MCTAIIPCIAMETHBIX U

MPpECAMCETHBIX O6pa3OBaTeJIbHBIX PE3yJIbTAaTOB.

B pesynbrare u3yuyeHus (U3MKH Ha ypOBHE OCHOBHOIO 00Iero obpazoBaHus y oOydarouierocs OyAayT copMUpOBaHBI CleAylOIIHe

JIMYHOCTHBIC PE3YyJIbTAThl B HaCTH!

1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

[J mposiBJIeHHE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3NUeCcKOl HayKu;

[J IEeHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[J TOTOBHOCTh K aKTHBHOMY YyYacTHIO B OOCYXXICHHWU OOIIECTBEHHO 3HAYUMBIX M ITHYECKUX NpOOJEM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN (PU3UKHY;

[ oco3HaHME BaXKHOCTH MOPAIBHO-ITUYECKNX IIPUHIIUIIOB B AESTEIIBHOCTH YYEHOIO;

3) 3cTeTH4ecKOro BOCIIMTAHUSA:

[J BOCHIpUSITHE ICTETUUECKUX KAaueCcTB (PU3MUECKON HayKH: €€ TApMOHUYHOTO IMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

[J oco3HaHME LEHHOCTU (PU3NYECKOW HAyKH KaK MOIIHOTO HMHCTPyMEHTa IO3HAaHUS MHpA, OCHOBBI Pa3BUTHS TEXHOJOTUH, Ba)KHEHIIEH
COCTABJIAIOLIEN KYIbTYPHI;

(] pa3BUTHE HAy4YHOI JII0O03HATENIBHOCTH, HHTEpPECA K UCCIIE0BATENILCKOM e TeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATONOJy U

[J oco3HaHUE [IEHHOCTH 0€30MacHOro o0pas3a *KH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH MpaBUi O€3011aCHOTO MOBEAEHUS Ha
TPaHCHOPTE, Ha JOPOTax, C AMEKTPUYECKUM U TEIUIOBBIM 000pPY/IOBAHUEM B JIOMAIIHUX YCIOBHSIX;

[J chopMUPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TAKOT'O )K€ MpaBa y APYroro 4ejJoBeKa;

6) TPY10BOr0 BOCIIUTAHMSA .

(] akTMBHOE y4yacTue B PELICHUU NMPAKTHUYECKUX 3ajau (B paMKax ceMbH, 00pa30BaTeIbHOM OpraHu3aluu, ropoja, Kpas) TEXHOJIOTHYECKOH 1
COLIMAJILHOW HANPaBJIEHHOCTH, TPEOYIOIKX B TOM YKcCie U (PU3MUECKUX 3HAHUM;

[J MHTEpecC K MPaKTUYECKOMY M3y4eHHUIO0 Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJIOrM4ecKOro BOCIIMTAHMS:

[ opueHTauusi Ha NMpUMEHEHHE (PU3MYECKUX 3HAHWM Ui PEUIeHHs 3a7ad B OOJACTH OKPY)KAIOLIEH Cpebl, TUIAHUPOBAHMS MOCTYNKOB U
OLICHKH MX BO3MOJKHBIX IIOCIIEACTBHN JUI OKPYIKAIOLIEH CPENBbI;

[ ocozHaHMe INI00AIBHOrO XapakTepa KOJIOIHYECKUX MPOOIeM U IMyTeH UX peleHHUs;



e 8) aganTanmuM K MI3MEHSIIONIUMCH YCJIOBHUSAM COIMAIBLHON M PUPOJIHOM Cpeabl:

e [] moTpeOHOCTh BO B3aUMOJCHCTBUU IPU BBINOJHEHUM HCCIEAOBAHUM M IMPOEKTOB (hPU3MUECKON HANpaBIEHHOCTH, OTKPHITOCTb ONBITY U
3HAHUSAM JPYTUX;

e [ MOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH YEPE3 IPAKTUYECKYIO 1EATEIbHOCTD;

e [J motpe6HOCTh B ()OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHCiI€ (OPMYJIHMPOBATH HJEH, MOHATHSA, THIIOTE3Bl O (PU3MYECKUX OOBEKTaxX U
SIBJICHUSIX;

e [] oco3HaHHe e(DUIIMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

e [] IUTAHUPOBAHHE CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUI;

e [] cTpeMJICHHE aHAJTU3UPOBATH U BBISIBISITH B3AUMOCBSI3U TIPHUPOJIBI, OOMIECTBA W SKOHOMHKH, B TOM YHCJIE C MCIIOJIb30BAHUEM (PU3NUICCKUX
3HAHUU;

e [] olleHKa CBOUX JICHCTBUI C yUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEy, BOZMOXKHBIX INI00ANBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHUs mporpammbl MO (U3UMKE Ha YPOBHE OCHOBHOTO 00mIiero oOpa3oBaHHUs y oOydaromierocs OyayT copMHpOBaHBI
MeTanpeJMeTHble pe3yJbTaThl, BKIIOYAIOIIHE IO3HABATENIbHbIE YHUBEpCAJIbHbIE Y4YeOHbIE NE€HCTBUSA, KOMMYHUKATHUBHbIE YHHBEpCaIbHbIC
yueOHbIe JeWCTBUS, peryJIATUBHbIE YHUBEpCAIbHbIE yueOHbIe AeHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

ba3oBble JJoruueckue AecTBUs:
® BBISBISTH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBHEKTOB (SIBIICHUH);
® YCTaHABIIMBATH CYNIECTBEHHBIN MPU3HAK KIACCH(PUKAIIMU, OCHOBAHHUS JIIsl 0000IIEHUS U CPABHECHHSI,
® BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpUBaeMbIX (aKTax, NAaHHBIX W HAONIONECHUSX, OTHOCAIIUXCS K (DU3HMUECKUM
SIBJICHUAM,
L4 BBIABJIIATH HpI/I‘—II/IHHO-CJ'[e}ICTBeHHBIe CBs3H HpI/I I/ISY‘I@HI/II/I (i)I/ISI/I‘-IeCKI/IX HBHGHI/Iﬁ nu HpOHeCCOB, JAcJIaTb BBIBOJBI C HCIIOJIB30BAHHUEM
H@}IYKTI/IBHBIX U MHAYKTUBHBIX YMOSaKJIIOquPII)'I, BBIIBUT'AaTh TUIIOTE3bI O B3ANMOCBA3AX (bHSH‘IeCKI/IX BCJIMYHH,

® CaMOCTOSITENIbHO BBIOMpaTh Croco0 peuieHus yueOHOM (u3mueckol 3aqaud (CpaBHEHHE HECKOJBKHX BapHAHTOB pPELICHHS, BBHIOOD
HanboJee MOAXOIAIIErO C YUETOM CaMOCTOSTENILHO BBIICIICHHBIX KPUTEPUEB).
Ba3zoBble nccienoBarebCKue 1eHCTBUSA:
® HCMOJb30BaTh BOIPOCH! KAK UCCIIEN0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,;



MPOBOAUThH MO CAMOCTOSITEJIBHO COCTABJICHHOMY ILJIAHY OIIBIT, HECIOKHBIH (DU3MYECKUil SKCIEPUMEHT, HEOOJbIIOE HCCIIEI0BAHUE
(U3HYECKOTO SIBJIICHUS,

OLICHUBATh HA MPUMEHUMOCTD M JOCTOBEPHOCTh HH(DOPMAIIHIO, TOJYUYCHHYIO B X0/ HCCIICIOBAHUS MU SKCIICPUMEHTA,
CaMOCTOSITEIILHO (hOPMYTHUPOBATh 000OIIICHHUS ¥ BBIBOIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIOACHHUS, OIIBITA, UCCIICTOBAHMSI,
MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3MUSCKUX MPOIECCOB, a TAKXKE BBIABHIaTh MPEANOIOKEHHS 00 UX Pa3BUTHH B
HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MPUMEHSTH PA3IMYHBIE METOABI, MHCTPYMEHTHI M 3alPOCHI TIPU MOUCKE U 0TOOpe MH(POPMAIIUN WIH JAHHBIX C YYETOM MPEIOKEHHON
y4ueOHOU (pr3uvecKol 3a1auu;

aHAJTM3UPOBATh, CHCTEMATH3HPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IIMYHBIX BUAOB U (POPM IpEACTaBICHUS;

CaAMOCTOSATCIIBHO BI)I6I/IpaTI) ONTUMAJIbHYIO (1)OpMy MMpEaACTaBICHUA I/IHq)OpMaIII/H/I U WIIOCTPHUPOBATL PCHIACMBIC 3aJa4 HCCIIOKHBIMU
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 nX KOMOUHAIMSIMH.

KOMMyHI/IKaTHBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

B XoJle OOCYyXJeHHs y4eOHOro MaTepuayia, pe3yJbTaToB JabopaTOpPHBIX PAOOT M TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
o0cy’kIaeMol TEMBI U BbICKA3bIBaTh HJIEH, HAllETICHHBIC HAa PEIICHNE 33a[]aul U MOAIepKaHue OJ1arokenaTeIbHOCTH OOIIEeHUS;
COTIOCTABJIATH CBOU CYXJICHUS C CYKACHUSIMH IPYTHX YYACTHUKOB JAHajora, 0OHapy>KMBaTh Pa3Inyhe U CXOJCTBO MO3UIUH;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIUYHO MPECTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIEA0BaHUS, TIPOEKTA);

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U UHIUBUIYaIbHON pabOThI PU PELICHUH KOHKPETHOU (pu3nueckoit mpobieMsl;
MPUHUMATH IIEJTH COBMECTHOW JESATCIILHOCTH, OPTaHW30BBIBATH ICHCTBHS MO €€ JOCTMIKCHHUIO: paclpeleNsiTh POJId, OOCYKIaTh
MIPOLIECCHI U PE3YIbTAThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBHITIONTHATH CBOKO YacTh Pa0OTHI, TOCTUTasi KaYECTBEHHOTO pe3yJibTaTa MO CBOEMY HAINpPAaBICHUIO U KOOPAMHHUPYS CBOU ICHCTBHS C
APYIruMHU 4JICHAMH KOMaH/IbI;

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOUIMII MNPOAYKT MO KPUTEPHUSIM, CaMOCTOATEIbHO C(HOPMYIMPOBAHHBIM YyYaCTHUKAMU
B3aMMO/ICHCTBUS.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranmu3anmus:

BBISIBJISATH MPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUHMX Al perieHus (pU3nuecKux 3HaHui;
OpPUEHTUPOBATHCS B PA3IMUYHBIX NOJAXO0JaX MPHUHATHUS pElIeHUH (MHAMBUAYaJIbHOE, PUHATHE PELICHMs B TPYIIE, IPUHATHE PELLICHUN
TPYIIION);



CaMOCTOSITEJILHO COCTABJIATh AJITOPUTM pelIeHHUs (U3NYECKOH 3aJaud WM IUIaHa MCCIEJOBAHUSA C YY4ETOM HMMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHPOBATh MpelaraéMble BapUaHThl pPEIICHUH;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTh aJIcKBAaTHYIO OLICHKY CUTYAallUH U IIpeJIaraTh IU1aH €€ U3MEHEHNU,

OOBSICHATh IPUYMHBI JOCTHKEHUS (HEOCTUIKEHNUS1) pe3yJIbTaTOB AEATEIIbHOCTH, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B J€SITEIBHOCTD (B TOM YHCIE B XOJ] BHIIOJHEHUS (PU3NYECKOTO UCCIIEOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX
00CTOSTENLCTB, U3MEHUBIINXCS CUTYALMH, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LICJIA U YCIIOBUSM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WM JUCKYCCHM Ha HAyYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY
ApYToro,

IIpU3HABaTh CBOE IPAaBO Ha OUIMOKY IPH pelIeHUMH (U3NYECKUX 3a/lad WM B YTBEP)KJICHHUSAX Ha HAayyHbIE TEMbl U TAKOE XK€ IMPaBO
Ipyroro.

INPEAMETHBIE PE3YJIbTATbBI

K KOHIY O6y‘-ICHI/IH B 7 KJacce NpEAMETHBIC PE3YJIbTATHI HA 0a30BOM YPOBHE OOJIKHBI OTpPaKaTh C(I)OpMI/IpOBaHHOCTL y 06yqafonmxc;1

YMEHUM:
(]

WCIOJIb30BaTh MOHATHUS: (U3MUECKUE U XUMUYECKUE SIBJICHUS, HAOI0/IeHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €INHUIBI (PU3NYECKUX
BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHs BellecTBa (TBEPAOE, JKHUAKOE, Tra3zo00pa3HOE), MEXaHHYECKOe JIBUKEHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJACHCTByIomas cuia, negopmanus (ynpyras, IulacTUdeckas),
HEBECOMOCTB, COOOIIAIOLINECS COCYIbI;

pasnuyate siBieHus (aug¢ys3us, TEIIoBoe ABMKEHHE YaCcTHUI] BEIIECTBA, PABHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JBHKEHUE, HHEPIIHS,
B3aMMO/ICIICTBHE TeJl, paBHOBECHE TBEP/IBIX TEN C 3aKPEIUIEHHOM OChIO BpallleHus, iepeada JaBieHus TBEPAbIMU TEIaMHU, KUIKOCTSIMU
U Ta3aMu, aTMoc(epHoe JaBlieHHe, IIaBaHUe TeJl, MPEBPAIIEHUS MEXaHMUECKOW SHEPTHH) IO OMMCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHUE;

pacrno3HaBaTh MPOSBIECHUE M3YUYEHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4HCle (U3NYECKUE SIBICHUS B MPUPOJE:
IIPUMEPHI IBUKEHUS C PA3IINYHBIMUA CKOPOCTSMU B KUBOW M HEKUBOM MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE, BIUSIHUE
aTMoc(hepHOro JaBJiIeHMs Ha )KUBOM OpraHusM, IlaBaHue phI0, pbluard B Tele YeJI0BeKa, PU ATOM MEPEBOUTH MPAKTUUYECKYIO 3a71a4y B
yueOHYI0, BBICIATH CYIIECTBEHHBIEC CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCHIBATh N3yUEHHBIC CBOWCTBA TeN U (PU3UUYECKHE SBICHHS, UCIIONB3Ys (PU3NUECKUE BEIUYHHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBa,
BpeMsl, IyTh, CKOPOCTb, CPEIHS CKOPOCTh, CHJIA YNPYTrOCTH, CWJIA TSDKECTH, BEC Tella, CHJIa TPEHHs, AaBieHue (TBEpAOro Tena,
AKHJIKOCTH, Ta3a), BBHITAJKUBAIOIIAsA CHJIA, MEXaHWYecKas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHJIbL, KO3()PULIUEHT MOJIE3HOrO



JCWCTBUS MEXaHM3MOB, KMHETHYECKas W IOTCHLUANbHAS SHEPrusi), NP ONUCAHUU TPABHIBHO TPAKTOBaTh (DU3UYECKHIA CMBICI
UCTIOJIB3yEMBIX BEIMYHH, UX 0003HAYCHUS U €AMHHIBI (PU3MUECKUX BEIMYMH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYIECKYTO
BEJIMYMHY C JPYTUMH BETMYUHAMHE, CTPOUTD TpapUKH U3YUCHHBIX 3aBUCHMOCTEN (PU3NUECKUX BEIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SBJICHHUS U MPOIECCHI, UCTIONb3Ys MPaBUIa CIOXKEHHS CHJI (BIOJb OJHOM MPSAMOI), 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena, IpaBWJIO PaBHOBECHs pbruara (0JI0Ka), «30J0TOE MPABMUIO» MEXAaHHWKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTHH, TIPU 3TOM JaBaTh CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTHUYeCKOE BBIPAKEHHE;
OOBSICHATh (DPU3MYECKHE SBICHHS, MPOILECCHl M CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHUTYallMid MPaKTHKOOPUEHTHPOBAHHOTO
XapaKTepa: BBISBISATH PHYMHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ ONOPOi Ha 1-2 M3ydeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUHN, PU3HMUECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

pemaTh pacuéTHbIE 3a1a4u B 1—2 IeHCTBUS, UCIIOB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (PU3NIECKUE BEIIMYMHBI: HA OCHOBE aHAIHM3a
YCJIOBUSI 33Jja4yl 3alMChIBaTh KPAaTKOE YCIOBUE, TOACTABIATH (PU3UYECKHE BEIUYMHBI B (YOPMYIJIBI U MPOBOJUTH PACUETHI, HAXOAUTH
CIpaBOYHBIC TaHHBIE, HEOOXOAMMBIE ISl PELICHHUS 3aa4, OIICHUBATh PEATMCTHYHOCTH IMOYYeHHON (PU3NIECKO BETUUNHBL,
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3MYECKUX METOIOB, B ONUCAHWU HCCIEOBAHUS BBLICIATH
IIpOBEpsAEMOE MPEAION0KEHHE (THIOTE3Y), Pa3inyaTh U HHTEPIPETHUPOBATH MOJIyUYEHHBIN pe3yIbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITa,
JIeTIaTh BBIBOJIBI TIO €T0 pe3yJIbTaTaM;

MPOBOJIUTH ONBITHl 1O HAONIOACHUIO (U3UYECKUX SBICHHA WM (U3NYECKUX CBOHCTB Tell: (HOPMYITHpPOBATH MPOBEpPsSEMbIC
MPENOI0KEHUs, COOUPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMsl, 3aIIUCHIBATh XO/] ONbITA U (POPMYIUPOBATH BBIBOIBI;
BBINOJIHATE MPSIMbIE U3MEPEHHs PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI U TEMIIEPaTyphl C UCIOJIb30BAHUEM AHAIOTOBBIX U
UG POBBIX MPHOOPOB, 3aAMUCHIBATH MTOKA3aHUs TPHUOOPOB ¢ YYETOM 3a/laHHON a0COTIOTHON MOrPEIIHOCTH U3MEPEHMIA;

IPOBOJIUTH HCCIEOBaHME 3aBUCHUMOCTH OAHOM (M3MYECKOH BEIMYMHBI OT JAPYrod C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHU
(3aBHCHMOCTH TIYTH PaBHOMEPHO JIBIKYIIETOCS Tella OT BPEMEHH JIBUKCHUS Tella, CHIIBI TPEHHS CKOJIBKEHHS OT Beca Teja, KayecTBa
00pabOTKU MOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUIOIIAAM CONPUKOCHOBEHHS Tell, CHJIbI YIIPYTOCTH OT YJUIMHEHHS
MPY>KUHBI, BBITAIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH TeNa M OT TUIOTHOCTH JKUKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJl0, YCIOBUH IIaBaHUs TeJ, YCIOBUN paBHOBECHS pblyara W OJOKOB), y4yacTBOBaTh B
TUTAHUPOBAHUH YI€OHOTO MCCIIeIOBAaHMS, COOMPATh YCTAHOBKY M BBITIOJIHITH H3MEPEHHUS, CIEYs MPEUIOKEHHOMY TUIaHy, GUKCHPOBATh
pe3yabTaThl MOJTYYSHHOW 3aBUCHUMOCTH (PU3MUYECKMX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOnMMIl U rpaduKoB, JenaTb BBIBOJABI IO
pe3ynbTaTaM HCCIICIOBAHNS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PN3NUECCKUX BEIWYHMH (TUIOTHOCTH BEIIECTBA KUAKOCTH M TBEPIOTO TeJa, CHUila TPEHUS CKOJIBKEHHS,
JlaBJieHHE BO3]yXa, BBHITAJKUBAIOLIAs CUJA, JEWCTBYIOIAs Ha MOTPY>KEHHOE B KMIKOCTb TeNO, KOI(D(UIUEHT MOJE3HOro NeHCTBUS
IPOCTBIX MEXAHNU3MOB), CIIE/ys IPEATI0KEHHONH MHCTPYKIMU: TIPH BBIIOJIHEHUN W3MEPEHHH cOOMpPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYHCIIATH 3HAYCHUE UICKOMOW BETMUUHBI;

co0JIr01aTh MpaBuiIa TEXHUKHU OE30MTACHOCTH MPU paboTe ¢ 1a00opaTopHbIM 000y IOBaHUEM;



yKa3bIBaTh NPUHIMIBI JEWCTBUS NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChbl, TEPMOMETp, AWHAMOMETP, COOOMIAIOIIMECS COCYIbI,
O6apoMeTp, pyar, MoABMKHBINA 1 HEMOIBM)KHBINA OJIOK, HAKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3yYCHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOH Ha MX OMHCAHUSA (B TOM YHUCIE:
HOJIIUITHUKY, YCTPOICTBO BOIONPOBOAA, TMAPABINYECKUN MIPECC, MAHOMETP, BBICOTOMEp, HMOPIIHEBONH HACOC, apeOMETp), UCHOIb3Ys
3HaHUS O CBOMCTBAaX (PU3UYECKUX SBICHUN U HEOOXOANMBIEe (hU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHI (HAXOIUTh MH(OPMAIMIO O IpUMEpax) MPaKTUYECKOTO MCIOIb30BaHUS (PU3UYECKUX 3HAHWN B TOBCEIHEBHOU
KHU3HM 111 oOecrieyeHHs Oe30lacHOCTU IMpHU OOpalleHuu ¢ MpubopamMM M TEXHUUYECKUMH YCTPOMCTBaMH, COXpAaHEHMs 310pOBbs U
COOJIIO/IEHHSI HOPM HKOJIOTUYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpene;

OCYIIECTBIATh OTOOpP HMCTOYHUKOB HH(popManuu B VHTEepHETe B COOTBETCTBMM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CPaBHEHMS Pa3JIMYHBIX UCTOUYHUKOB BBIIENATH MH(OPMAILMIO, KOTOPasl SBJISAETCS MPOTUBOPEUMBON WU
MOJKET OBITh HEIOCTOBEPHOI;

UCTOJIB30BATh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (QH3MUECKOTO COACpIKaHUsS, CIPABOYHBIC
MaTepHalibl, pecypchl cetn VIHTepHeT, BiaaeTh NpUEMaMHM KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus WHGOpMAIMKA W3 OJIHOU
3HAKOBOMW CHUCTEMBI B IpYTYIO;

co3JlaBaTb COOCTBEHHbIE KpaTKHWE MHUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHUKOB HH(OpMaruu (Gu3nyeckoro
COJIep’KaHus, B TOM 4ucie MyOIMYHO AeNaTh KpaTKUe COOOLIEHHsS O pe3yjbTaTaX MPOEKTOB WM Y4EOHBIX MCCIENOBAaHUM, MPU 3TOM
I'PaMOTHO UCMOJIb30BaTh U3YyUYEHHbIH MOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATH BBICTYIIJICHUE TPE3eHTalueH;

IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBaHMH pacnpeiessaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTaBICHHBIMU
3aJladyaMM, CIIEJUTh 3a BBHINOJHEHHEM IIJIaHa JACHCTBMUM, aJeKBaTHO OLIEHUWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTH TI'PYIIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJACUCTBHE, YUUTBIBAsI MHEHUE OKPYKAIOILIKX.

K koniy oOydenus B 8 kijacce mpeaMeTHbIE pPe3ysbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh COPMUPOBAHHOCTH Y OOYUYaIOIIMXCS

YMEHHM:
L]

UCIOJIb30BaTh IOHATHA: Macca W pa3MeEpPbl MOJIEKYJ, TEMJIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHMS BEILECTBA,
KpUCTAIJIMYECKHE U aMOp(HbIE Tela, HACHIIICHHbBIN 1 HEHACBIILEHHBIH Map, BIaXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM JIBUraTellb, 3JEMEHTAPHBIM DIIEKTPUYECKUM 3apsl, JIEKTPUYECKOE II0JIEe, MPOBOJHUKUA M JIUAIEKTPUKH, IOCTOSIHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE T10JI€;

pasnuyath sBJICHUS (TEIJIOBOE pacilMpeHHe U c)KaTHhe, Telionepesaya, TeIIOBOE paBHOBECHE, CMAYMBaHUE, KAMJUISIPHbIE SBJICHMUS,
UCrapeHue, KOHJCHcalus, MIaBJIeHHe, KpUucTaIn3ays (0TBepAeBaHNe), KUIIEHUE, Teruionepeaadya (TerionpoBOIHOCTb, KOHBEKIIUS,
U3ITydeHue), MEeKTpU3alus Tel, B3aUMOACHCTBHE 3apsAoB, AEHCTBUS 3JEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHHUE, B3aUMOJEWUCTBHE
MarHMToB, J€MCTBHE MAarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs! MHAYKIKA) [0 OMUCAHUIO UX XapaKTEPHBIX CBOICTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3MUECKUX SBIICHUH B OKPYXAIOIIEM MHUpPE, B TOM 4HcClle (pU3NYECKUE SBIICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSKEHUE U KallWUIAPHBIC SIBJICHUS B IIPUPOJIE, KPUCTALIBI B NpUpoAe, udinydeHne CoiHIa, 3aMep3aHue BOJOEMOB,



MOpCKHUE OpU3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa, SJEKTPUUECKUE SABICHUS B aTMOC(Epe, HIEKTPHUECTBO KUBBIX OPTaHU3MOB,
MarHuTHoe rnosie 3emid, apei( MOI0COoB, POJIb MarHUTHOIO IOJIA AJIS KU3HU Ha 3emile, MOJIAPHOE CUSHUE, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3aj]auy B yueOHYI0, BBIIEIATH CYLIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCHOIB3Ys (PU3UUECKUE BEIMUUHBI (TEMIIepaTypa, BHyTPEHHSS YHEPTus,
KOJINYECTBO TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BELIECTBA, yAEJIbHAs TEIUIOTA IUIABJIEHUS, yJAelbHas TeljaoTa MapooOpa3oBaHMUS,
yJAeIbHAs TEIUIOTa CrOPaHMs TOIUIMBA, KOA(P(HUIMEHT IMOJE3HOTO JCHCTBHS TEIJIOBOM MAallMHBI, OTHOCHTENBHAS BIAXKHOCTh BO3IyXa,
NIEKTPUYECKUI 3apsifl, CUJIa TOKA, IEKTPUYECKOE HAIPSDKEHUE, CONPOTUBIICHUE NPOBOJHUKA, YIEIbHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa M MOIIHOCTH DJEKTPUYECKOTO TOKA), MPH ONMUCAHWU IPABHIBHO TPAKTOBAaTh (DM3MUYECKHI CMBICI HCIOJIB3yEMbIX BEJIHYHWH,
0003HaYeHMsT M €AMHUIBl (PU3MUECKUX BEIUYMH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIMUYUHY C JPYTHMMHU
BEJIMYMHAMH, CTPOUTH IPaUKK N3yUECHHBIX 3aBUCUMOCTEH (DU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M IMPOIECCHI, UCTOIb3YsT OCHOBHBIC TOJOXKEHHUS MOJEKYJISPHO-KUHETHIECKOM
TEOPUH CTPOEHMsI BEIECTBA, MPUHLUI CYHNEpHO3ULIMUU NOoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsfa, 3akoH Oma Juis
ydacTka 1end, 3akoH Jxoymns—JIeHna, 3aK0H COXpaHEeHUs! SHEPTHUH, TIPU STOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aIMCHIBATH
€ro MaTeMaTU4eCKOe BBIPAXKCHUE;

OOBSICHATh (PU3MUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YMCJIE M B KOHTEKCTE CUTYyallMil MPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ Omopoi Ha 1—2 M3y4eHHBIX CBOICTBa
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1a4M B 2—3 AEUCTBUS, UCIIOIb3Ysl 3aKOHBI U (DOPMYIIBI, CBA3bIBAIOIIME (PU3UUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCIIOBHUS 3a/layMl 3aIIUCBIBATh KPAaTKOE YCIIOBHE, BBIABIATH HEJAOCTATOK JAHHBIX IS PEIICHUs 3a/ladyM, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEoO0Xo/uMBIe Ul €€ pelleHMs, MPOBOAUTh PAacdy€Thl U CPaBHMBATH IMOJYYEHHOE 3HAUE€HUE (U3UYECKOM BEIMYMHBI C M3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIM (PU3NIECKUX METOJIOB, UCIIONb3YsI ONMCAHNE UCCIIEI0BaHuUs, BBIIEIATh
IIPOBEPSIEMOE NIPEAIIOJIOKEHUE, OLIEHUBATH IIPABUILHOCTD IOPSAKA IIPOBEIACHUS UCCIIEI0OBAHUs, J€IaTh BbIBOIBI;

MPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX CBOMCTB TeNl (KamWUIApHBIE SIBIECHUS, 3aBHCHUMOCTH
JIaBJICHHs BO3/lyXa OT €ro o0bEMa, TeMIIEpaTyphl, CKOPOCTU MPOIEcca OCThIBAHUS U HArpeBaHUs MIPU U3IyYSHUH OT LIBETA M3JTydarolei
(moromaoneit) TOBEPXHOCTH, CKOPOCTh UCIIAPEHHsI BOJIbI OT TEMIEPATYPhl )KUIKOCTH U TUIOIMIAIN €€ TTOBEPXHOCTH, SJIEKTPHU3ALMS Tell
U B3aUMOJCHCTBUE DJIEKTPUYECKUX 3apsAJI0B, B3aUMOJACUCTBUE ITOCTOSIHHBIX MAarHUTOB, BU3yalU3alldsd MarHUTHBIX IIOJIEW ITOCTOSHHBIX
MarHuTOB, JI€WCTBUS MArHUTHOIO ITOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHNUTA, CBOMCTBA 3JIEKTPOJABUTATEINS IIOCTOSIHHOTO
TOKa): (hOpMYyITUPOBAThH MIPOBEPIEMBbIE IPEONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHuUs, ONUCHIBATh X0/ OIBITA
1 (GOpPMYIHPOBATh BBIBOJIBI,

BBIINIOJHATh NPSMBIE W3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBbHOW BIA)KHOCTH BO31yXa, CHJIBI TOKA, HAIPSDKEHHA C HMCIOJIb30BAaHHEM
AHAJIOTOBBIX NMPUOOPOB M JATYMKOB (PU3UYECKUX BEIMYUH, CPAaBHUBATh PE3YJIbTAaThl M3MEPEHHH C y4E€TOM 3aJaHHON abCONIOTHOM
MIOTPEIIHOCTH;



INPOBOANTH HCCIIEIOBAaHHE 3aBUCHMOCTH OJHON (HU3MYECKON BEMMYMHBI OT APYrOM C KCIOJIb30BAaHHEM MPSMBIX H3MEPEHUM
(3aBI/ICI/IMOCTL COIIPOTUBJICHHUA MPOBOAHMKA OT €ro MJIMHBI, IUIOIIAAW MOMNCPCUHOIO CCUHCHHUA U YACILHOI'O COINPOTHUBJICHUA BCIICCTBA
NPOBOJHUKA, CHJIBI TOKa, WAYIIETO Yepe3 NPOBOAHUK, OT HANPSHKCHUS HAa NPOBOAHUKE, HCCIICJOBAHUE IIOCIEIOBATEIBHOTO H
MapajyieIbHOTO COCTUHEHUH NMPOBOJHUKOB): IJIAHWPOBATH HMCCIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH H3MEPEHHS, CIEHYs
NpeATIOKEHHOMY IUIaHy, (UKCHPOBATh pe3yJIbTaThl IOIYYEHHOM 3aBHCUMOCTHM B BUae TaOnMIl M TpaduKOB, JenaTh BBIBOABI IO
pe3ynbTaTaM HCCIIEI0BAHNS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PM3NYECKUX BEIUYMH (yAeIbHAs TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHUE MPOBOJAHUKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IIAHUPOBATH HM3MEPEHHs, COOMpPaTh HKCIIEPUMEHTANBHYIO YCTAHOBKY, CIIEAysl HpPEeAOKEeHHOH
HUHCTPYKIMHU, U BBIYHUCIIATh 3HAYCHUC BCIIMYNHBI,

coOIII01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU padOTe ¢ 1abopaTopHBIM 000y IOBaHHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HA WX ONMUCAHHS (B TOM YHCIIE:
cHUCTeMa OTOIUICHHS JOMOB, THIPOMETp, IapoBas TypOHWHA, aMIepPMETp, BOJBTMETpP, CYETYMK ODIICKTPUYECKOW OSHEPruw,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHbIE AIEKTPONPUOOPH! (IPUMEPDI), MIEKTPUUECKUE MPEAOXPAHUTEIH, FIEKTPOMArHurT,
AJIEKTPOBHUraTeNb TMOCTOSHHOIO TOKA), HCIONb3ys 3HAHUSA O CBOWCTBaX (DU3MYECKUX SBJIEHUH M HeoO0XOoAMMBble (U3NYECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE yCTPOMCTBA M M3MEPUTENIbHbIE MPUOOPHI MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHAKOCTHBIN
TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETp, JIBUTATENb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKON, PEOCTaT), COCTABIATH CXEMbI
ANIEKTPUYECKUX IEeTIeH ¢ TOCIIeI0BATEIbHBIM U HapauIeIbHBIM COEIMHEHNEM JIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUYEHHS SJIEMEHTOB
AJIEKTPUUECKUX LETeH;

MPUBOANTH NPUMEPHI (HAXOIUTh MH(OpMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUS (U3UUECKUX 3HAHUU B MOBCEIHEBHOU
KHU3HM 11 oOecrieyeHHs O€30MacHOCTU MpH OOpalleHuu ¢ MpuOopaMM M TEXHUUYECKUMH YCTPOMCTBaMH, COXpAaHEHMs 370POBbS U
COOJIIO/IEHHSI HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpe/ie;

OCYIIECTBIIATh MOMCK HMHMOpMAUU (U3NYECKOro cojepxaHus B VHTepHeTe, HA OCHOBE UMEIOUIMXCA 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIECNATH HH(OPMAIIHMIO, KOTOPAs SBISETCS IPOTUBOPEYMBON HITM MOXKET ObITh HEZJOCTOBEPHOIA;
UCMOJb30BaTh IPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJSIPHYIO JIUTEpaTypy (HU3HMUECKOro COJEp)KaHus, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTh WHTepHeT, BiajeTh NMpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMH U3 OJIHOU
3HAaKOBOW CHUCTEMBI B JAPYTYIO;

co3/laBaThb COOCTBEHHBbIE NHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOLIEHMs, 0000mas MHPOPMALMI0 W3 HECKOJBKMX HCTOYHUKOB
CI)I/ISI/I'-IGCKOFO COACPIKAHUA, B TOM YUCJIIC HY6J'II/I‘IHO OpCACTaBIATE PE3YJIbTAThI HpO@KTHOﬁ NN HCCHC}IOBaTeHBCKOﬁ ACATCIIBHOCTH, IIpH
3TOM I'PaMOTHO MCIIOJIb30BaTh N3YUYEHHBIN MOHATUWHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

IIPU BBIMOJHEHUH YYeOHBIX POEKTOB M MCCIIEOBAHUHN (PU3UUECKUX MPOLIECCOB PACHIPEEIIATh 005S3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTABJICHHBIMH 33/1a4aMU, CICIUTH 3a BBIOJHEHHEM IUIaHA ACHCTBHN M KOPPEKTHUPOBATH €r0, aJCKBATHO OICHUBATh COOCTBEHHBIH
BKJIQ/I B ICATEIBHOCTD TPYIIIBI, BEICTPauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, MTPOSBIISISl TOTOBHOCTH pa3peniatb KOH(PIUKTHL.



K koniy oOyduenus B 9 kjiacce mpeaIMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y OOYYAFOIIUXCS

YMEHUM:

UCIOJb30BaTh IIOHATHS: CUCTEMa OTCY€Ta, MarepuanbHas TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTb MEXAHWYECKOI'O JIBMIKCHMS,
nedopmanus (ynpyrasi, IiacTudeckas), TpeHHE, LEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTh M IEpPErpy3KH, LEHTP TSHKECTH,
a0COMIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHMYECKUEe KojeOaHWs W BOJHBI, 3BYK, MH(pa3ByK U
yJIbTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKajJa 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPBI
UCITyCKaHUs U MOTJIOIIEHHs, anb(da, 6eTa- 1 raMMa-u3IydyeHHsl, U30TOIIbI, sICpHasi SHEPreTHKa;

pasnuyath sBJICHHUs (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJUHEHHOE [BUKEHUE, PAaBHOYCKOPEHHOE NPSAMOJIUHENHOE IBU)KEHUE,
cBOOO/IHOE MaJE€HUE TE€J, PABHOMEPHOE JBM)KEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE ABM)KEHME, KOJIeOATeIbHOE
JBIDKEHUE (3aTyXalollMe M BBIHYXKJCHHBIE KojeOaHMs), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTPAKEHHE 3ByKa, NPSAMOJIMHENHHOE
pacnpocTpaHeHHE, OTPaKEHUE U IPEJOMJICHUE CBETA, IIOJHOE BHYTPEHHEE OTPa)KEHHE CBETa, Pa3JIoKEHHE OENIoro CBeTa B CHEKTP U
CIIO)KEHHE CIIEKTPaJIbHBIX I[BETOB, IHCIEPCHUS CBETa, E€CTECTBEHHAs pPaJAMOaKTHUBHOCTb, BO3HMKHOBEHHME JIMHEHUYaTOro CHEeKTpa
U3JIy4€HUs) 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (U3NYECKUX SBJIEHUI B OKpY)KaloolleM MHpe (B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTJIMBBI, JBHXKEHHE IUIaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE [IBUJKEHUE JXUBBIX OPraHU3MOB, BOCIPHSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO, LIBETa Te€J, ONTHUYECKHE SIBICHUS B NPUPOJE, OHMOIOTHYECKOE
JeicTBUE BUAMMOTO, YIbTPa(HOJIETOBOTO U PEHTI€HOBCKOI'O H3IYYEHUH, €CTECTBEHHBIH PaJUOAaKTUBHBIA (DOH, KOCMHUYECKHE Jy4H,
paaMOaKTUBHOE M3JIy4YCHHE NPUPOAHBIX MHHEPAJIOB, ACWCTBHE pPaJMOAKTUBHBIX H3JIy4EHMH Ha OpraHu3M 4eJOBEeKa), NMpU 3TOM
NEPEeBOIUTh MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NUYECKUX SIBICHUI;

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHE SIBICHUS, MCIONB3Ys (PU3MUYECKHE BEMUYMHBI (CPEeIHSAS U MTHOBEHHAsl CKOPOCTb
Tela MpPU HEPAaBHOMEPHOM [IBUKEHUH, YCKOPEHHUE, MepeMellleHue, MyTh, YIJIOBash CKOPOCTb, CHJa TPEHMs, Cujia YHOpYyrocTH, cuia
TSKECTH, YCKOpEHHE CBOOOJHOrO TMaJeHHs, BEC Tela, HMIIYyJbC Tella, HUMITYyJbC CHJIbI, MEXaHu4yeckas paboTa W MOIIHOCTD,
MOTEHIIMAJIbHAs DHEPIUs Tejia, MOAHSITOrO HaJ IMOBEPXHOCTHIO 3€MJIM, NMOTEHLHUAIbHAs SHEPrus CXKAaTOW NPYKHUHbI, KHHETHYECKas
SHEprus, MoJiHasi MEXaHMYeCKasi SHEprus, MepHoj M 4acToTa KoieOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb
CBeTa, IOKa3aTejab MPEIOMJICHHS] CpeAbl), MPH ONUCAHUHM MPABUIBLHO TPAKTOBATH (DU3MUECKUH CMBICT HCIOJIb3yEMbIX BEJIUYHH,
0003HaYeHHUS M €AMHUIIBI (PU3MUECKUX BEITUYMH, HAXOAUTh (HDOPMYIIBI, CBA3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBJICHHUS W IPOLIECCHI, MCIONb3Ysl 3aKOH COXPAHEHHs] SHEPrHH, 3aKOH BCEMHUPHOIO
TATOTEHUS, TMPUHLUI CYNEPNO3ULIMKA CWJI, IPUHLHUII OTHOCUTENbHOCTH ['ammies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS HMMITYJbCa,
3aKOHBI OTPAXKEHUS U NPEJOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOIO YMCEN MPHU SIEPHBIX PEAKIMAX, IPU ITOM
JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHE;



OOBSCHATH (PU3UYECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallUd MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 2—3 M3y4YeHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEHH;

pemars pacuéTHbIe 3aaun (ONUparoUIecst Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YS 3aKOHBI U POPMYJIbI, CBS3bIBAIOILINE (PUZNUECKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a yCIOBUS 3a/1a4l 3alKCHIBATh KPATKOE YCIOBHE, BBISBISITH HEJOCTAIONINE WU M30BITOYHBIC JAaHHEIC,
BBIOMpaATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC IJSl PEIICHUS, MPOBOJUTH PACUYEThl U OLEHUBATH PEATUCTUYHOCTH MOIYyYEHHOTO
3HAYCHUS PU3NICCKON BEITUIHHEI;

pacrno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIIUTh TPH MOMOITH (PU3UIECKUX METOJIOB, UCIIOJIb3Ys ONMMCAHUE MUCCIIEIOBAHUS, BBIICISATh
MIPOBEPSIEMOE TMPEAINOIOKEHHE, OLICHUBATh MPABIWJIBHOCTh MOPSAKA MPOBEACHUS WCCIEIOBaHUS, J1E1aTh BBIBOJbI, HHTEPIPETUPOBATD
pe3yJIbTaThl HAOFOACHUN U OIIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUNA MM (PU3UIECKUX CBOMCTB Tel (M3y4YeHHe BTOpOro 3akoHa HeroToHa, 3aKkoHa
COXPaHEHHUs DJHEPrHH, 3aBUCUMOCTb INEpUOAa KOJICOaHWM NPYKUHHOTO MasSTHHKAa OT MacCchl Ipy3a M KECTKOCTU MPYXKUHBI H
HE3aBHUCHUMOCTh OT aMIUIUTYbl MajbIX KOJeOaHUM, MPSMOJMHEHHOE pacCIpOCTpPAHEHHUE CBETa, Pa3jioKeHHE Oeoro CBeTa B CHEKTP,
M3Y4YeHHE CBOICTB M300pa)KEHUS B IUIOCKOM 3epKalie M CBONCTB H300pakeHHs MpeaMeTa B coOuparoleil nuH3e, HaOIIoJcHHE
CIUIOIIHBIX W JIMHEHMYATHIX CIEKTPOB M3IIYUYEHHs): CAMOCTOATEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa o0opyaoBaHUS,
OTHCHIBATH XOJ1 OTBITA M €T0 PEe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTh TPHU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUMN, OMpenensisi cpelHee 3HaueHHWe H3MepsIeMOol BeNIUYuHBl ((POKyCHOE
paccTostHue coOuparoiel JTUH3bI), 000CHOBBIBATH BHIOOP CIIOC00a U3MEpeHus (M3MEpUTETHLHOTO Tprbdopa);

MPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH C HMCIOJIB30BAHWEM MPSMBIX H3MEPEHHM (3aBUCUMOCTH MYTH OT
BPEMEHHU TPU PAaBHOYCKOPEHHOM JBIDKEHHM 0€3 HavYaJlbHOW CKOPOCTH, MEpHOojaa KOJIEOaHWH MaTeMaTHUYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YIJla OTPa)KEHUSI CBETa OT yria MaJeHHs W YIJia MpejoMJICHHS OT yria MajaeHus): MIaHUpOBaTh HCCIIEIOBaHUE,
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY, (DHKCHPOBATh PE3yIbTAThl MOJYYCHHOW 3aBUCUMOCTH (DM3WYECKUX BEJIIMYWH B BHUJE TaOIWIl U
rpaduKoB, JeNaTh BHIBOJBI IO PE3yIbTaTaM UCCIICOBAHNUS,

MPOBOANTHh KOCBEHHBIE M3MepeHUsl (GU3NYECKUX BEMUYHH (CPEOHSSE CKOPOCTh M YCKOPEHHUE Tella MPU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHUE CBOOOTHOTO TAIEHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas paboTa W MOIIHOCTb,
4acToTa W MepuoJ KoieOaHui MaTeMaTUYECKOTO M MPYKMHHOTO MAasTHUKOB, ONTHYECKAsl CUJIa COOMPAIOIIEH JTHH3BI, PaIMOaKTUBHBIH
(oH): TUTAHMPOBATH HW3MEPEHHs, COOMPATh HSKCIEPUMEHTAIBHYI) YCTAaHOBKY W BBINOJHATh HW3MEPEHUS, CIEAys MPEeIIOKECHHON
WHCTPYKIIUY, BBIYUCIATH 3HAYCHHE BEJIMYMHBI W aHAU3UPOBATH MONYUYEHHBIC pPE3yJAbTaThl C YYETOM 3alaHHOW MOTPEIIHOCTH
U3MEPECHU;

coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpHU padboTe ¢ J1abopaTopHBIM 000PYA0BAHHEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM HM3YyUYEHHBIX (PU3MYECKHX MOJENel: MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TEI0, TOUYECUHBIH
WCTOYHUK CBETA, JTy4, TOHKAs TNH3a, TUNIAHETapHAask MOJIeIh aTOMa, HyKJIOHHAsI MOJIe]Ih ATOMHOTO S/Ipa;



XapaKTepu30BaTh MPUHIUIbBI JEHCTBUA M3YyYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C ONOPOW Ha MX ONUCaHMs (B TOM 4YHCIE:
CIHMJIOMETP, JNAaTYUKH TOJO0KEHHUs, PACCTOSIHUA M YCKOPEHHUS, paKeTa, 3XO0JIO0T, OUYKH, IEPUCKOI, (OToaInapaT, ONTUIECKUE CBETOBO/IHI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), UCHOIB3ysl 3HAHMS O CBOMCTBAaX (M3MYECKUX SIBJICHUM M HeoOXoaumble (U3NYECKHe
3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHMUYECKHX YCTPOMCTB, H3MEPHUTEIBHBIX MTPUOOPOB U TEXHOJIOTHMUYECKUX
IIPOLIECCOB MPU PELICHUH Yy4E€OHO-IPAKTUYECKUX 3a/a4, ONTHYECKUE CXEMbl Ul MOCTPOEHUS M300paKeHHH B IUIOCKOM 3€pKaje U
coOuparoIIe JIHH3E;

MPUBOANTH TPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOTO HCIIONb30BaHUS (M3MUECKUX 3HAHUU B TOBCEIHEBHOU
KHU3HM A1 oOecrieyeHHs Oe30IacHOCTU NMpH OOpalleHuu ¢ MpudopamMM M TEXHHUYECKUMH YCTPONCTBAMHU, COXPaHEHHs 370POBbs U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBIISAITh MOMUCK HH(pOpMaruy (U3NIECKOro cojepkaHus B MHTepHETE, caMOCTOSATENHHO (GOPMYNIHpPYs MOMCKOBBIA 3ampoc,
HaXOJUTh IYTU OINpPENAEICHUs JOCTOBEPHOCTH IMOIY4YEHHOW HH(OpMAlMM HAa OCHOBE HMEIOIIMXCS 3HAHUM M JIOMOJIHUTENIBHBIX
HUCTOYHUKOB;

WCIOJIb30BaTh MPU BBHIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAYYHO-TOMYJSIPHYIO JIUTEpaTypy (QHU3UUECKOrO COJEp)KaHUs, CIPAaBOYHBIE
MaTepHualbl, pecypcbl cetu VIHTepHeT, BiaaeTh NpuéMaMHM KOHCHEKTHUPOBAHMS TEKCTa, IpeoOpa3oBaHus HWHGOpMAIMU M3 OJHOU
3HAaKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE NMHCHbMEHHBIE U YCTHBIE COOOIIEHMS] Ha OCHOBE HH(OpPMAIMM M3 HECKOJBKHX HCTOYHUKOB (DHU3HUECKOTO
coJiep’KaHusl, MyOJUYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WM HCCIEN0BATENIbCKON NI€ATENbHOCTH, HpPU 3TOM I'PaMOTHO
UCIOJIb30BATh N3YUYEHHBIN MOHATUIHBIN anmapar u3y4yaeMoro paszena (U3MKU U COMPOBOXKIATh BBICTYIIJICHHUE MTPE3EHTALEN ¢ yUETOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (ungposbie)
n/n NPOrpamMMbl Bcero Oﬁl-ITPOJII)HLIe p ;KTH%CKHe o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pa3nes 1. ®duszuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusuka - HayKa 0 PUPoe 2 bubmorexa HOK
' https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PH3HYCCKHUC BETHHHbI 2 . https://m.edso0.ru/7f416194
. bu6mmorexka [IOK
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. IllepBoHavyabHbIe CBeIeHUS] O CTPOEHHH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa [IOK
' p H https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
' BEIIIeCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHbIEC COCTOSHHUSI BEIIECTBA 2 bubmiorexa LIOK
' P B https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3auMo/1eiicTBHE TeJl
bubmuorexa [JOK
3.1 Mexarueckoe JBiKeHne 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 Hrepus, macca, m0THOCT 4 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bupst cun 14 . 2 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
a1 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHOe JaBicHue 6 https://m.edso00.ru/7f416194
44 JleiicTBHE MKUAKOCTH U Ta3a Ha NOTPYyKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bu6mmorexa [IOK
51 Pabota u momHoCTS 3 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.2 HpocThie mexanusMel S 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.3 Mexamueckas SHEpITHA 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30BATETBHBIE
padoThl padoThI pecype
Pa3pen 1. TenioBbie sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmiorexa [JOK
' https://m.edsoo.ru/7f4181ce
bubnuoreka IHOK
12 Tennosere nporieccat 21 1 5 https://m.edséf).ru/?f418lce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 Eggg?/?see%zioﬁﬂ f4181ce
bu6mmoreka [JOK
2.3 MarnutbIe ABaCHUs 6 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
2.4 DNIEKTPOMAarHuTHasE MHIYKIUS 4 https://m.e dsg).ru 7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM (uu¢poBbIe)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThI padoThI pecypesi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHn4eCcKOe JBMKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
' OIMCAHMS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsanmoperictane Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axompt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHbI
bu6mmoreka [IOK
2.1 MexaHndeckue KoaeOaHust 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no pazgeny 15
Pazjen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnmnoreka [JOK
' 9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmorekxa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paszaea S. KBaHnToBbBI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norioiieHue cBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlAcpHbie peakiiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. IloBTopuTe/1bHO-00001a0MMIE MOAY.Tb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 5 bubnnoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
U3y4YeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SBnenus npupoipl. uzndeckue
SIBJICHUSI

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckre BETUIUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPhI"

Kak ¢u3uka u npyrue ectecTBeHHbIE

HAayKHU U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NYECKUX
SIBJICHHI C TIOMOIIbIO0 MOAETIeH

VYpok-uccnenosanue "IIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
IapyKa, MymneHHOro
TOPU30HTAILHO, TEM OOJIBIIE, YEM
0oJbIe BhICOTA MycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KCHUE YaCTHUII BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMNbITHI 11O

9 HaOJIFOJEHUIO TEIJIOBOT'O
pacCIIUPEHHSI Ta30B
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3aumocBs3b MeX Iy CBOWCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSHUSIX U UX bubnmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHHH BOJIbI
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMEpHOE HiepaBHOMepHoe bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bubmuorexa [JOK
13 Cropocts. Exuruue! ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTh ¥ BpeMEHM IBUKEHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 B3aI/II)1\I4IoL[eITICTBI/Ie TenpllclaK MpUYUHA bubmmorexa [JOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
[ImoTHOCTH BeniecTBa. Pacuer
16 MaccChl U 06’belt/IHa TeJa 1o ero bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlabopaTopHas pabota
17 «Onpenenenue MIOTHOCTH TBEPAOTO
Tena»
18 Pemenne 3agay mo teme bu6mmorexa [IOK
"[TimorHOCTH BetecTsa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabota «M3yueHue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCHMOCTH PACTSKCHHS
(medpopmanun) py>KUHBI OT
MPUJIOKEHHOMN CHJIBI)

21 SBnenne tarorenusa. Cuiia TSKECTH
2| et Do Domenss Buborexa LIOK
e ' " https://m.edsoo.ru/ff0al778
3aga4 o reMe "Cuia TKeCTH
| S gy e Bumoresa LOK
paKIcp https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Msmepenue cun. Junamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. HesecomocTs https://m.edsoo.ru/ff0al778
2 g:(z)mfllégenniﬁ) I;Hn, HapPaBIEHHBIX Bubnmorexa [IOK
JUIOH p ) https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT
97 Pemrenne 3amad mo teme
"PaBHoaeiicTByromnias cui"
p | e o e Bumonea 0K
1P pHpoa https://m.edso0.ru/ff0alb9c
TCXHHUKEC
JlabopaTtopHas paborta «3yuenue
20 cxommenis ot Cutet e 1 Bubmorexa LIOK
a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
MMOBEPXHOCTEMN»
30 Pemenwue 3anay Ha onpeseneHue
PaBHOJICHCTBYIOIIEH CHJITBI
Pemrenue 3agad mo remam: «Bec BuGmuorexa IJOK
31 tenay, «['padpuueckoe nzodpakeHue

crny, «CHUITBDy,

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOAECUCTBYIOIIAS] CHIDY

KonrponbHas pabora no remam:
«MexaHH4ecKoe JIBIKCHUEY,

32 «Macca, IIII0THOCTBY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
yBEIUYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6
| e o Semcmorn BuGorea 10K
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
| LT B LOK
’ ' https://m.edsoo.ru/ff0a25b0
3axoH [lackans
BJICHHE B KUJKOCTH U T
36 JBSIB?BijsHHSG ,[[efl(I:[T];)I/(I:eM CI/IJ'?:IG’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenue 3amau o reme «/laBnenue bubnuoteka [JOK
B JKHUIKOCTHU U rase. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 IM'mapaBnuueckwuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJKOCTHBIM HacoC
Atmocdepa 3emmn. [Tpuyannbt
CYIIIECTBOBAHHMSI BO3IYIITHOMN Butmiorexa [IOK
41 0005104yKH 3eMiin. 3aBUCUMOCTb )
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JTaBJICHUS OT BHICOTHI
HaJ YPOBHEM MOpsi
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK

aBIIEHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOTro

bubmuorexa [JOK

43 nasnenust. OnsiT Topprueu https://m.edsoo.ru/ff0a2da8
4 asmenn o ssicors nat ypostcs uGanorexa IOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepouna. AtmocdepHoe bubmuorexa [JOK
JIABJICHHUE HA Pa3JIMYHBIX BRICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3amau o reme "
46
AtMochepHoe naBieHue"
g | Do oo i B LOK
' https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
Jlaboparopnas pabora
48 «Ornpenenenre BhITAIKMBAIOIIEH bu6mmoreka [IOK
CHJIBI, JICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJAKOCTbH)»
JlaGopatopHast paboTa 1o Teme
n BaHUE 3aBUCUMOCTH B
49 gen(;cgeli)(;eam ZgiéMCa P bubmorexa [TOK
y https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHJIKOCTh YaCTH
Tena»
bu6nmoreka [JOK
50 | Tasamne rex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHHE JIOJKU U
omnpezeiIeHuE €€
Ipy30MOaABEMHOCTH "
Pemrenue 3agad mo reMam:
50 «IInaBanue cynos. bubnuoreka [IOK

Bo3nyxomnaBanue», «JlaBnenue
TBepI[BIX TCII, )KI/II[KOCTCI\/'I H 1a30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o teme

53 «JlaBrieHHEe TBEPBIX TE,
JKUIKOCTEH U Ta30B)
bubmuoreka [JOK

>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MormEoCT®. EAMHAIE MOIMEOCTH https://m.edsoo.ru/ff0a3fs2
Ypok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabEMe 1o JecTHuie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cuil Ha pplyare
Peruaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGoparopHnas pabota 05 bubnmnoreka [JOK
«HccnenoBanue yCioBHin ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI phIUara»

59 Pemenue 3aga4 no Teme «Y CJI0BUSI bu6nmoreka [JOK
PaBHOBECHS pbhlYyara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro aecTeust

60 MexaHuzMa. JlaboparopHas pabota 05
«3mepenue KII/ HaknoHHOM '

MIJIOCKOCTHY

61 Pemenue 3amau o reme "Pabora, bubmuorexa [JOK
MottHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 1\1(/[;:;2:;;:;?:: I/:: Il{IeopTrePII;Haanaﬂ Eubmorexa LIOK

https://m.edsoo.ru/ff0a4252
SHEpPTrHUs

63 3aKOH COXpaHEHUs MEXaHUYECKOU bubnmoreka [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO TEME

64 "DKCIepUMEHTAIbHOE OINPEACIICHHE 1

N3MEHEHUS KHHETHYECCKOM U



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

IIOTEHIMAJIbHON SHEPTUU IIPU
CKaTBIBAaHUM TEJIA 10 HAKJIOHHOM
mwIockocTu"

65

66

67

68

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

PesepBHbIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHHn4ecKoe
nBIxeHue"

PesepBHylit ypok. Pabota ¢
TekcTtamu 1o Teme "'JlaBiaeHue
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"
PesepBHylit ypok. PaGota ¢
TexkcTaMu 110 Teme "Pabora.
MormuHocTtb. DHeprus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

12

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe UG pPOBbIE

Ne Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTH4YECKHE H3ydenus Pa30BaTEJIbHBIC
padoTbI padoThbI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
, | Mommnmeomeon | B LOK
https://m.edsoo.ru/ff0a540e
BElIECTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHMI1 BEIIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TeOpUn
5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edso0.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciiupeHue u cxxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIiepaTypsl
8 CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS 1
YacTHIl
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
WU3MCHEHUsI BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buzet rennonepesaty . https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenmus "IIpakTraeckoe 1 1 bubnmoreka [JOK



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

HCIIOJIL30BaHUE TEIIOBBIX CBOICTB
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX
sHeprocOepexeHus"

https://m.edsoo.ru/ff0a65c0

KonndecTBo TemIoThL. Y aeIbHas

bubmuoreka [JOK

12 TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
s | Y eamors Gean B LOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota
14 "UccnenoBanue siBICHUS bu6mmorexa [IOK
TEIUI00OMEHA IIPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit Boab"
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIQXKICHUH
TOpHas T
16 ?Sggle);ezgmie I})/;ii:ll{oﬁ bubmaorexa [JOK
" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y aenbHas bubnuotexa [JOK
TETJIOTa CrOPaHHS https://m.edsoo.ru/ff0a7b5a
18 xpncranmccn sen Yaomas ubanorexa IOK
' https://m.edsoo.ru/ff0a71d2
TEIIOTA MJIABJICHUS
19 %ﬁ;ﬁ;ﬁgﬁx 1}3/?16621?11{0171 TEIUIOTHI bubmorexa LJOK
" https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbJa
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora Bubmorexa [IOK
21 nmapoo0pa3oBaHus U KOHJICHCAIIUH.

3aBUCHUMOCTh TEMIIEPATypPhl

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

KHUIICHUS OT aTMOC(HEPHOTO
JaBJICHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENIbHOU BIIaYKHOCTH
BO3yXxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIHMITBL paOOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurartesib BHyTPEHHETO CrOpaHHsI

KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN M 3aIIUTa
OKpY>Karolei cpebl

3aKOH COXpaHEHUsI U MIPEBPALICHUS
SHEPTHH B TEIIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMme "TennoBrie ABICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
Berecrna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TemmoBble ABlIeHus. M3Menenne
arperatHbIX COCTOSIHMM BemecTna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

30

31

DnekTpusanus tei. /[Ba poaa
NIEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue
"OnexTpuzanus Te1 UHAYKIHEH 1
IIPY CONPUKOCHOBEHUU"
B3anmopeincTBre 3apsyKeHHBIX Tell.
3akoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87¢e4

32

DNEeKTpUUECKOE MOJIE.
HanpsieHHOCTb 3JIEKTPUUYECKOTI0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nosst. [IpuHnmn cynepno3suuuu
IEKTPUYECKUX MTOJIEH

Hocuremm OJICKTPUYCCKUX 3apsA10B.

33 OnemeHTapHbii 3apsa. CtpoeHue
aToma

34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHS DJICKTPUUECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3amau Ha npumMeHeHne bubnnorexa [HOK
CBOMCTB 3JICKTPUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc

o | o e B LOK

‘ https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JleicTBUSI 2IEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUIECKOTO ITOJISI Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DIEeKTPUYECKHUI TOK B METaJLIaX, bubnunorexa [JOK
YKUJKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKas 1enb 1 e€
COCTaBHBIC YACTH

g | ST Tabpermas ptor B LOK

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIIEKTpUYECKOE HaAIIPSKEHUE.

42 BoasTMmerp. JIabopaTtopHas pabota 05 bubmuorexa [JOK
"H3mepeHue u peryJimpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKkeHus"

o | o mosm B 10K

https://m.edsoo.ru/ff0aa738
BelIeCTBa
44 Jlaboparopnas pabota 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3aBUCUMOCTD IEKTPUYECKOTO
COIPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUTMHBI, TUIOLIA/IU TIONEPEYHOTO
ceyeHus 1 marepuaia'

3aBHCHUMOCTh CHIIBI TOKA OT

https://m.edsoo.ru/ff0aa738

45 HanpsbkeHus. 3akon Oma ayis bubmoreka LJOK
' https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlaGoparopHnas pabota
o | oo e Bumorea 10K
’ ’ https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
CO€JIMHEHHUS TIPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka
48 [IpaBUJIA CIIOXKEHUS HAIIPSIKEHUN bubnuoreka [IOK
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlabopaTtopHas pabora "I[IpoBepka
49 MpaBuJIa JJIs CHIIBI TOKA MPU bubnunorexa [JOK
napauieIbHOM COSTMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
50 saoms Ova amn pasammore. Butimoexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEJIMHEHHMS IPOBOJHUKOB
5L smexmpaeotoro rora. Sacon ubmotera LIOK
' https://m.edsoo.ru/ff0ab124
Jxoyinsa-Jlenna
52 %ﬁ;ﬁ;ﬁgﬁx I;Zgzzl A MOIIIHOCTHA bubmmorexa LJOK
. https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
53 DNEeKTpUYECKHE LIETH U bubnmoreka [JOK

MOTPEOUTEITN IICKTPHUICCKOM

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUYECKHUE 3apsi/Ibl.

bubmuoreka [JOK

54 3apsoKeHHBIE TEIA U UX
P N . https://m.edsoo.ru/ff0abd2c
B3aumoencTBus. [10CTOSIHHBIN
AJIEKTPUYECKUM TOK"
KontponbHas paboTa mo teme
"DIeKTPUUECKHE 3aPSAIbL.
55 3a ﬂ)KeI;IHBIe Tea I/IpI/Ii ubmiorexa [JOK
p N . https://m.edsoo.ru/ff0abea8
B3aumoaencTBus. [10CTOSIHHBIN
3JIEKTPUYECKUM TOK"
56 ITocTostHHEIE MATHUTEI, UX
B3aHMOJEUCTBHE
57 Ypok-uccnenosanue "N3yuenue 1 bubnuoteka [JOK
[OJIEN OCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOE I10J1e
58 3eMIIH U €ro 3HaUeHue I KU3HU bubmaorexa [JOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmsIT Opcrena. MarauTHoe 1mose
59 JIEKT HEeCKI([)ro Toka MargutHoe Bromuozexa LIOK
P https://m.edsoo.ru/ff0acld?2
T0JIe KATYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
TexHuke. JlaboparopHas pabora bubnuoreka [IOK
60 " % 0.5 ]
W3yuenue neiicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIsl HA MPOBOAHUK C TOKOM"
DNEeKTPOABUTATEIH TTOCTOSTHHOTO
Toka. Ucmonp3oBanue
DIIEKTPOABUTATENENH B TEXHUUECKAX
Dol bubnmuorexa [JOK
61 YCTpOICTBaX U Ha TpaHCHIOPTE.

Jlaboparopnas pabota
"KoHcTpynpoBaHue v U3y4eHue
paboThI AneKTpoABHTaATENS"

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

62

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHOM UHIYKITHH.
IIpaBuio Jlenna

63

Onexrporereparop. CriocoObt
MOJTYYCHHS DIEKTPHUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEpPTUn

64

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o Teme "DIIeKTPUUECKHUE U
MAarHuTHBIC SBJICHHS"

65

KonTponbhas padota no teme
"DJeKTpUYEeCKUuEe U MarHUTHbBIE
sIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHblit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeruioBrie
sSBJIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

68

PesepBHylit ypok. PaGota ¢
TekcTamu 1o Teme "TlocTosTHHBIH
NEKTPUYECKUH TOK"

PesepBHylit ypok. PaGota ¢
TEKCTaMu 10 TeMe "MarHuTHbIe
sIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

145

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus Pa30oBaTEJIbHBbIC
padoThI padoThbI pecypcbl

1 MexaHnuyeckoe JBUKEHHE. 1
MarepuanbHas TOUKa

2 Cuctema orcuera. OTHOCHTEIIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHEeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O JABHKEHUS. 1
I'paduk ckopocTn
JlaGopaTtopHnast pabota

v "OnpeneneHne yCKOpeHus Tella Ipu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM m1ockocTu"

8 CBoboanoe nagenue tei. OnbIThl 1
lanunes
PaBHOMEpHOE IBUKEHUE TIO

9 okpyxHocTu. [lepuoa u yactora 1 bubmuorexa [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 LleHTpOoCTpEeMUTETTLHOE YCKOPEHUE 1

11 ITepssIii 3akoH HetoTOHA. BexTop 1 bubnuorexa [JOK

CHJIBI

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akon HeroTona.

bubmuoreka [JOK

12 PaBHoeiiCTBYIOIIIAs CHITA https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3anad Ha npuMeHeHue bubmumorexa [IOK
3akoHOB Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. axon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTHY
17 fgiozaTe?II;i;I;S:TfmTH bubmmorexa [TOK
pea https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
18 Crna Tpemis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 PSEOEaTeiEEZ izi?bT(EH HECHTA bubmiorexa LIOK
el h H https://m.edsoo.ru/ffOaf8be
TPEHUSI CKOJIBKEHUS
| oo s B LOK
) Ha YIPYTOSTH. https://m.edsoo.ru/ff0afb8e
TpEeHUs
| S on e BuGaionsa LOK
‘ p 8 https://m.edsoo.ru/ff0af044
MaJICHUS
VYpok-koHdpepenuus "/[Bmxenue ten
23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['amaktuku”
Pemenne 3agau o teme "Cuna Bubmiorexa [IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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[IepBas kocMHu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecomMocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOM TOYKH.

A THO TBE TEJIO.

26 PfBCIS;I];(C)CH: TB'ZEES:O "igga C Enbmorexa OK
. https://m.edsoo.ru/ff0afe36

3aKpeIUIEHHON OChIO BpallleHHUS.

MowmeHT cuibl. LleHTp TsxecTn

PaBHOBeCHE MaTepUalIbHOI TOUKH.

AOCOIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpHOTO TENA C
3aKpEIIEHHON OCBIO BpAILlCHMUS.
MowmeHT cunbl. LleHTp TsxecTn

28 Pemenue 3agaud mo reme "MoMeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4

29 moscws "Mexammotor mammecne Bubmoterca LIOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
w | ammemans peors oo e BuGorera LOK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumonetictBue Ten
Nmiynsce Tena. IMITyabc CHIIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuoteka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemtenue 3aga4 o teme "3akoH bu6mmorexa [IOK
COXpaHEeHMs uMIyJjbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIBUJKEHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
34 Mexanunueckasi paboTa U MOIIIHOCTh https://m.eds00.ru/ff0b0ag4
35 Pabora cHItbl TSKECTH, CHITBI bu6mmoreka [IOK

YIPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/ff0b0db8
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JlaboparopHas paboTa
«Omnpepenenue paboThl CUIIBI TPEHHSI

36 MIpU paBHOMEPHOM JBUKEHUU Tejla
110 TOPU3OHTAIIBHOMN MMOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToreHunanbHas sHeprus
38 Kunernueckas sneprus. Teopema o bubmumorexa [IOK
KHHETHYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsI SHEPTUHU B
MEXaHHUKE
40 JlaGopaTtophast pabora «3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHOE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
2 Do xoncGunn ubmiorera LIOK
: https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTH4eCcKuil U NPy KUHHBIN
MasiTHUKHU
| Immeme G Bumorera LOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI M MacChl TPy3a»
45 IIpeBpaiienue 3HEpruu npu
MEXaHUYECKUX KOJEOAHUIX
TOpHAs T
46 fgi%gzezzﬂ?deizizoim U Tieprojia bubmmorexa LJOK
N https://m.edsoo.ru/ffOblaec
Kosie0aHUl MPY>KUHHOTO MAasITHUKA
JlaGopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHMOCTHU NeproJia KojaeOaHHii bubnuoreka [IOK
rpys3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
48 Mexanuueckue BojaHbI. CBOMCTBa bubnmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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49

50

MexaHu4ecKux BoJIH. [IpononbHbIe U
MOTIEPEYHbIE BOJHBI
Ypok-koHpepenius "MexaHndecKkue

BOJIHBI B TBEPJIOM TeEJIE.
CelicMuueckue BOJIHEI"

3Byk. PactipocTpanenue u
OTpa)KE€HHUE 3BYKa

https://m.edsoo.ru/ff0b21fe

51

VYpoxk-uccnenosanue "Habnronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

53

54

55

56

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKU PE30HAHC
Ypoxk-koudepenuus "YnpTpa3Byk u
WH(]pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanunueckue KoieOaHusi ¥ BOJHBI"
KonrponbHas pabora no reme
"3aKOHBI COXPAHEHUS.
Mexanuueckue KoieOaHusi ¥ BOJTHBI"

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolIiCTBA 3JIEKTPOMAarHUTHBIX BOJIH

58

Ypok-konpepentus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenopanue "N3ydyenue
CBOICTB 2JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TennedoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3aa4 Ha onpezeeHue
YaCTOThI U JJIMHBI



https://m.edsoo.ru/ff0b21fe
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AIEKTPOMATHUTHOUN BOJIHBI

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuoreka [JOK

o1 CKOP 0CTh CBeta. BonHonkIe https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
G2 pacmpoctpanen caera. Samwenin Bubmioresa LIOK
' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
o | oo o e, B LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHMsI CBETa
64 [Ipenomnenne cBeta. 3akoH bubnnorexa [HOK
pEeJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHUE IIOJIHOTO bubmunorexa [JOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MPETOMIICHUS] CBETOBOTO JIyda OT
yrJia TIaJIeHusl Ha TPaHUIIe "BO3IYX-
cTekno""
VYpok-koHpepeHuus
"Hcnonp30BaHe MOTHOTO
67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBsI3p"
bubmuorexa [JOK
68 Jluna3el. OnTHdecKas Cuiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 [Toctpoenue nzobpakeHui B IMH3aX bubmorexa HOK
https://m.edsoo.ru/ffOb444a
20 JlaGopaTtopHnas pabota bubnuorexa [JOK

"Onpenenenre GOKyCHOro

https://m.edsoo.ru/ff0b4206
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pacCTOsTHUS U ONTHUYECKOM CHIIBI
cobuparomiei JuH3bI"

Ypok-koHpepenius "OnTudyeckue

bu6mmoreka [IOK

& JIMH30BbIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor
3penus. Kak coxpanurts 3peHue"

Paznosxenue 6enoro cBeta B CEKTP.

74 OnbiTel HhtoTOHA. CiiokeHne bubmuorexa [JOK
CIIEKTPaJIbHBIX 1BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas pa6ota "OMbITHI 11O

| o Senro s ey B LOK

https://m.edsoo.ru/ffOcOe2a
IpU UX HAOIIOACHUU Yepes
1IBETOBbIE QUIHTPHI"
Ypoxk-nipaktukym "BoiaHOBBIE

76 CBOICTBa CBETa: AKCIEpCHs,
untepbepeHus u audpaxuus”

77 Omnbitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJIeJIh aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynarter bopa. Moaens aroma
bopa

79 atovow. Ksawm, Muneiorme buGmnoresa LIOK

' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI

80 Ypok-npaktukym "Habmronenue bubnmoreka [JOK
CIEKTPOB HCIyCKaHus" https://m.edsoo.ru/ff0c1550

81 PanroakTHBHOCTD 1 €€ BUIBI bubmiorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CtpoeHune aTOMHOTO Sipa. bubmuoreka [JOK
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Hyxiionnas mozeins

https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
3otomst https://m.edsoo.ru/ff0clal4

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PajimoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacnanaa

86 }?ac;;l(l)(;)ll({gl?:{ef;}llg II/EJIyquI/Iﬂ B Eubmorexa IIOK

" https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUIIMHE, TEXHUKE
B coxpanenin saprionoron BuGmiorera 1K
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprusi CBSI3U aTOMHBIX SED. bubnnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Anepueie
peakuun"

90 Peakuuu cunresa u neneHus saep. bu6nmoreka [JOK
Wcrounnku sHepruu CouHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "Anepuas

91 JHepreruka. Jlencreus
pPaIuOaKTUBHBIX U3TyUYCHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOIBHOM paboTe

92 1o TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DJIeKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsble siBneHus"

KonTpomnpHas pabota mo Teme
93 "NEeKTpOMarHuTHOE TMOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBaHTOBBIC sIBIECHUS"
94 [ToBTOpEeHme, 00600IICHHE. bu6mmoreka [IOK

JlaGopaTopHbie pabOThI 11O KYpCy

https://m.edsoo.ru/ff0c245a
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"Bzaumoneiicteue tei"

[ToBTopenue, 0600mmenue. Pemenne

95 ACUYCTHBIX M KaYeCTBEHHBIX 3a/1a4 1 bubmorexa LIOK
p " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "TertoBbIe MpouecChl
[ToBTopenue, 0600meHue. Pemenne
ACUETHBIX U KaueCTBEHHEIX 3a/1a4 bu6mmoreka [IOK
96 b 1
o Teme "KIIJ] TemnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
5T pacnomumt n oo 1 Bumorexa LIOK
P o ! " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
08 TGoparopme paoms no Ky ) ) Bu6miorerca LIOK
i " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJIICHHS
o | ompme oCobmeme ik | B LOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MEXaHHUKE
100 rexeramn o rowe "Kosegammn 1 BuSmmotera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
s e BuGorera LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 110 TeMme "KBaHTOBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[MTPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






