PABOYAS NPOI'PAMMA 110 ITIPEJIMETY
«DU3UKA»

1. IloaicHuTEILHAS 3aMMHCKA

1.1. MecTo y4eOHOTr0 npeaMera B y4eOHOM IUIaHe, KOJNYECTBO Yy4eOHbIX 4YacoB, HA
KOTOpble paccyuTaHa padoyas MNporpaMMa B COOTBETCTBMH € Y4eOHbIM ILIAHOM,
KAJIEHIAPHBbIM Y4eOHbIM rpadukoM, 000CHOBaHHME YBeJIHMYEHUS KOJMYECTBA Y4YeOHBIX
4yacoB (IpH He00XO0AUMOCTH).

B yuebHOM miaHe, 3a cUeT 4YacoB 00s3aTEIbHON YACTH, Ha OCBOCHHE Y4YEOHOTO
npeamera «@Pu3nka» Ha ypoBHE cpenHero odmiero oOpa3oBaHus oTBoauTcs 68 wacoB B 10
KJIacce U3 pacyera 2 yaca B HEJIEINIO.

1.2. Ucnoab3yemblii y4eOHO-METOAMYECKOI0 KOMILIEKT, BKJIKYAsA 3JIEKTPOHHbIE
pecypchl, a TaKiKe J0NOJHUTEIBHO HCNO0JIb3yeMble HH(POPMAaLMOHHBIE pecypchl.

O0ecneyenue yyammxcs:

1. ®usuka: yueb. mns 10 i obmeobpaszoBar. yupexnaenuit / .S, Mskumes, b.b.
byxosues, H.H. Corckuii.— M.: IIpocBemenue, 2018. — 417

JlonoJHUTe/IbHASA JINTepaTypa:

1. CoOopuuk 3amau no ¢usuke. 10-11 xmaccel. H.A.IlapdentreBa. [IpocBemienue,
2019r.

2. Ouszuka. 3amaynuk. 10-11 xu.: Ilocobue mist oGmieoOpazoBatr. yupeKIeHHH /
PeimkeBuy A.Il. — 7-e uzn., crepeorurn. — M.: [Ipoda, 2003. — 192 c.

3. IIporpammsl ans oOuieoOpa3oBaTenbHbIX yupexkaeHuil. dusuka. ActpoHomus. 7
— 11  xn. Jeoct. B.A. Koposun, B.A. OpnoB. - M.: Jlpoda, 2010.
[Tporpammel 0611e00pa3zoBaTenbHbIX yupexaeHuil. dusuka. 10-11 kiaccel. — M.: IIpocsemienue,
2009.

Texnnuyeckue cpeacTBa 00yUeHHUs:

1. KommbroTep

2. Ilpoekrtop

3. YcTpoiicTBa BhIBOJA 3BYKOBOW HH(OpPMAIMM — KOJOHKH JAJIS O3BYYMBAHHUS BCETO

KJiacca.
4. HHTepakTHBHAs JOCKa
5. O6opynoBaHue i IPOBEIEHUS J1a0OPATOPHBIX U MPAKTUYECKUX PabOT

HNHuTepHeT-pecypcnl:

1. Iucra"iuoHHast [IKOJIA Ne368 http://moodle.dist-368.ru/
OTKpBITHII KJacc. CereBoe o0pa3oBaTenbHOe CO00IIEeCTBO.
http://www.openclass.ru/node/109715

2. Enunas KOJUIEKIUSA U (POBBIX o0pa3oBaTenbHbIX pecypcoB.
http://schoolcollection.edu.ru/catalog/

3. denepanbHBIN LEHTP nH(}OpMaLIOHHO-00pa30BaTEIbHbIX pEeCYpCOB.

http://www.fcior.edu.ru/
4. NnrepHer ypok. http://interneturok.ru/ru/school/physics/



http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/

I'azera «1 ceHtssOpsi» Marepuainl o ¢usuke. http://archive.lseptember.ru/fiz
Anumanuu pusndeckux o0bekToB. http://physics.nad.ru/

XKuas ¢pusmka: oOyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
®dusuka.ru. http://www.fizika.ru/

dwusuka: KOJUIEKIKs oMbITOB. http://experiment.edu.ru/
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1.3. Ilnanupyemble pe3yJbTaTbl OCBOEHHMSI H3Y4YE€HHUS Y4eOHOro ImpeaMera B
COOTBETCTBMH C NPUMEPHBIMH OCHOBHBIMM 00pa3oBaTebHbIMH INpPOrpaMMaMu 001Iero
oOpa3oBaHusi M 00pa3oBaTeJbHBIMH IporpaMMaMu o0pa3oBaTe/ibHOW opranu3zanuu. B
pe3yJbTaTre H3y4YeHHsl y4eOHOro mnpeamera «®u3nmka» Ha YpPOBHe CpedHero o0Iero
o0pa3oBaHus:

Yuyammiics Ha 6a30BOM YPOBHE HAYYUTCH:

—  JIEMOHCTPUPOBaTh Ha MpHUMEpax poiib U MecTo (u3uku B (HopMupoBaHHH
COBPEMEHHOM HAy4yHON KAapTHUHBI MUpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJOTUH, B
[IPAKTUYECKON AESITEIbHOCTHU JIIOCH;

—  JIEMOHCTpPUpOBaTh Ha IpUMEpPax B3aUMOCBI3b MEXIy (PU3MKOH M JIpPYrUMH
€CTECTBEHHBIMU HayKaMU;

—  yCTaHaBIMBaTh B3aUMOCBSI3b €CTECTBEHHOHAYYHBIX SBJIICHUH U INPUMEHSTbH
OCHOBHBIE (pU3UYECKHE MOAETH IJIsl UX OMHCAHUS U O0BSCHEHUS;

- UCTIOJIB30BaTh MH(OPMAIUIO (PU3NIECKOTO COACPKAHUS MPH PEIICHHH Y4EOHBIX,
MPAKTUYECKUX, MPOEKTHBIX W HCCIENOBATeNbCKUX 3a]ad, WHTErpupys HHOOpPMALUI0 U3
Pa3IMYHBIX UCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

—  pa3iuyaTh ¥ YMETh HCHOJb30BaTh B Y4EOHO-HCCIEIOBATEIbCKON NEATEIHbHOCTH
METO/Ibl HAYYHOTO MO3HAHUs (HaOJI0/IeHue, OMICaHNue, U3MEPEHUE, SKCIIEPUMEHT, BbIIBIXKEHUE
TUIOTE3bl, MOJICTUPOBAHUE U Jp.) U (HOpMBI HAy4YHOTO TO3HAHHS ((aKThl, 3aKOHBI, TEOPHUH),
JEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM I1I03HAHUU;

- IPOBOAMTH NPSIMbIE U KOCBEHHbIE HM3MEHEHUs (PM3MUYECKHMX BEJIMYMH, BBIOMpast
U3MEpUTENIbHBIE MPUOOPHI C Y4E€TOM HEOOXOJUMON TOYHOCTH W3MEPEHUH, IUIaHUPOBAaTh XOJ
WU3MEpPEHUH, MONy4aTh 3HAYCHHE M3MEPAEMON BEIMYMHBI M OLEHUBAaTh OTHOCUTEIIBHYIO
HOTPEIIHOCTD M0 33JaHHBIM (popMyIam;

- IPOBOAMTH HCCIEIOBAaHUS 3aBUCHUMOCTEM MexAy (U3MUECKUMH BEINYMHAMMU:
IIPOBOAMTH M3MEPEHMSI W ONPENENATh Ha OCHOBE MCCIENOBaHUS 3HAYCHHE IapaMETPOB,
XapaKTepU3YIOIIMX JaHHYI0 3aBHCHUMOCTb MEXAY BEIMYMHAMM, W JAENaThb BBIBOJ C YYETOM
MIOTPEUTHOCTH U3MEPEHU;

- UCIIOJIb30BaTh ISl OMMCAHMS XapakTepa MPOTeKaHUs (PU3NYECKUX MPOLECCOB
¢u3nveckre BEIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEXy HUMH;

- UCIIONIb30BaTh ISl ONMCAHMS XapakTepa MpOTeKaHus (U3NYECKUX IPOLECCOB
(du3nUeckre 3aKOHbI C YYETOM IPAHUI] UX IPUMEHUMOCTH;

—  pelmaTrh Ka4eCTBEHHBIE 3a/7a4yM (B TOM YHCJIE M MEKIIPEIMETHOIO XapakTepa):
UCTIONB3Ys MOJAETH, (U3NYECKHE BEIMYMHBI M 3aKOHBI, BBICTPAWBaTh JIOTHUECKH BEPHYIO
LEMOYKY 00bSICHEHUS (JJ0Ka3aTeNbCTBA) MPEIOKEHHOTO B 3aj1aue rpoliecca (SBIeHus);

—  pemaTth pacyeTHbIE 33/1a4M C SIBHO 3a/laHHON (hU3MYECKON MOJIENbI0: Ha OCHOBE
aHaJIM3a YCJIOBMS 3a7aud BBIACNATH (PU3NYECKYIO MOJIENb, HAXOAUTh (PU3NUECKHE BEIMYMHBI U
3aKOHBI, HEOOXOAMMbIE M JOCTATOUHBIC JUIS €€ DPEeLIeHHUs, MPOBOAUTH PacdeTbl U IMPOBEPAThH
MIOJIy4YEHHBIH PE3yJIbTaT;


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/

—  YUUTHIBaThb TpAHUIBl NPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MoOjeNel mpu
pemieHnu GU3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

- UCIONIb30BaTh MH(MOPMAILMI0O U MPUMEHSITh 3HAHUS O MNPUHIHUNAX padoThl U
OCHOBHBIX XapaKTePUCTHKAaX W3Y4YEHHBIX MalINH, TPUOOPOB U JAPYrUX TEXHUUYECKUX YCTPOHCTB
JUISL pEIICHUS TPAKTUUECKUX, Y41eOHO-HCCIIeI0BAaTENbCKUX U MPOEKTHBIX 3a7ay;

- UCIIOJIb30BaTh 3HaHMS O (U3MYECKUX OOBEKTax W Mpolleccax B IMOBCEIHEBHOM
XKHU3HH Ui oOecriedeHUs: O€30MacHOCTH NpU OOpalIeHWH C NPUOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 310pOBbS U COOIIOCHUS HOPM IKOJIOTUYECKOTO TMOBEICHUS B
OKpYXKarollen cpesie, A1 IPUHATHS PEellIeHUI B TOBCEIHEBHOM KU3HU.

Yyammiicss Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHUTHCS:

- NOHUMATh U OOBSCHATH LEJIOCTHOCTh (PU3UYECKON TEOPHH, pazIHyuaTh I'PAaHHIIBI
ee MPUMEHUMOCTH U MECTO B Py IPYrUX (PU3HUECKUX TEOPHIi;

- BIAJETh NPUEMaMU IOCTPOEHUS TEOPETHUUECKUX JIOKA3aTeIbCTB, a TaKKe
MIPOTHO3UPOBAHUS OCOOCHHOCTEH MpoTeKaHUs (U3UYECKUX SIBICHUN U MPOLIECCOB Ha OCHOBE
MOJIyYEHHBIX TEOPETUUECKHUX BBIBOJOB U JI0KA3aTEIbCTB;

- XapaKkTepU30BaTh CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIIMMH HAYYHBIMU
MOHSTUSIMH: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJI€E), ABIKEHUE, CIIIa, DHEPT U,

- BBIIBUTATh THUIIOTE€3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOMIMX (PU3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

- CaMOCTOSITENLHO IIAHUPOBAThH U MPOBOJIUTH GU3NIECKUE IKCTIEPUMEHTHI;

— XapaKTepU30BaTh TIOOATBHBIC TPOOJIEMBI, CTOSIIUE TIEPE]] YCIOBEUCCTBOM:
SHEPreTUYeCKHe, ChIPhEBbIE, IKOJIOTHUECKUE, — U POJIb (PU3UKU B PELICHUU 3TUX MPoOieMm;

- peiiaTth MPAKTUKO-OPUCHTHPOBAHHBLIC KAUYCCTBCHHLIC U PACUYCTHBLIC (1)I/I3I/I‘IGCKI/IC
3aJaud ¢ BBIOOPOM (U3UYECKOM MOJENH, UCHONB3YS HECKOJIBKO (PU3UYECKHX 3aKOHOB WIU
dbopMyI, CBS3BIBAIOIIMX HM3BECTHBIE (U3MUECKHUE BEIUYMHBI, B KOHTEKCTE MEKIPEIMETHBIX
CBsI3€EH;

- OOBSACHATH MPUHIUIIBI pa0OTHI U XapaKTEPUCTUKUA U3YUYEHHBIX MallliH, IPUOOPOB
Y TEXHUYECKUX YCTPOMNCTB;

- OOBSCHATH YCJIOBUA TPUMEHEHHUS (U3MUECKUX MOJAENeHd TMpu  pelIeHUH
dbusznyecKkux 3a7ay, HAXOAWUTh aJCKBATHYIO MPEIIOKEHHON 3amaue (U3HUECKYyl0 MOJEb,
pazpemiaTh MpoOieMy, Kak Ha OCHOBE HMMEIOIIMXCS 3HAHWWA, TaK M TPU MOMOIIM METOJOB
OIICHKH.

1.4. ®opmMbl, NEPHOIUYHOCTH W TOPSAOK TEKYIIEro KOHTPOJISI YCHeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAIMH 00YYAOIIMXCS

OnenuBanue oOydaromuxcst mnpousBoauTcst corjacHo «llonoxenutro o ¢dopmax,
NEPUOIMIHOCTH ¥ TIOPSIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOUYHOU aTTeCTalluu
oOyuaromuxcs», «I1010KeHNI0 0 MOpPsi/IKEe BBICTABICHUS TEKYIIHUX, YETBEPTHBIX, MOJIYTO0OBbIX,
TOJIOBBIX M HMTOTOBBIX OTMETOK». B KauecTBE IMArHOCTUKU pe3yIbTaTUBHOCTH pPabOTHI MO
porpamMMe MOXET UCTIOIb30BATHCS:

ITpomesxytounas (popMupytomas) arTecTanus:

— camocrosTenbHble padoThl (10 10 MuHYT);e[J1abopaTOpHO-TIpaKTHUYECKHE PaOOThI

(ot 20 o 40 MunyT);
— (dponTtanbHbIe ONBITH (10 10 MUHYT);



— JMarHOCTHYECKOE TECTHpPOBaHUE (OCTATOYHBIE 3HAHUS 110 TEME, YCBOCHHE TEKYIIIETO
y4eOHOro MaTepuaia, COyTCTBYIOIIEE MOBTOpeHne) — 5 ... 15 MUHYT.

— MHroroBas (koHCTaTUpYIOIIasi) aTTECTALIUA:

— KOHTPOJIbHBIE PaOOTHI (45 MUHYT);

— YCTHBIE 1 KOMOMHUPOBAHHBIE 3a4eTHI (10 45 MUHYT).

2. Copep:xkanne y4eOHOro nmpeaMera

Pasznea 1. BBenenne. ®usnka u nosnanue mupa (1 4)

du3nKa Kak HayKa 1 OCHOBA €CTECTBO3HAHMSI. DKCIIEPUMEHTAJIbHBIN XapakTep (pU3HMKH.
dusnuecKkue BETUYUHBI U UX u3MepeHne. CBs3u Mexay GU3NYeCKUMHU BelnduHaMu. HayuyHblit
METO/i IIO3HAHUS OKPYKAIOLIEro MHUpa: 3KCIEPUMEHT — TUIOoTe3a — MOJelb — (BBIBOJIbI-
CIIEJICTBUS C YUETOM IPAaHUIl MOJENIN) — KPUTEPHAIBHBIN AKCIEpUMEHT. Pu3nyeckas Teopusl.
[TpubnuxeHHpll xapakTep (QU3MUECKUX 3aKOHOB. MojenupoBaHue SBIEHUH U OOBEKTOB
npupoasl. Ponp marematuku B ¢usuke. Hayunoe mmpoBozspenue. Ilonstue o Qusmueckon
KapTHUHE MHpa.

Pasznea II. Mexanuka (24 4)

Knaccuueckas MexaHuka Kak (QyHIamMeHTalnbHas (u3nueckas Teopus. [paHunbl ee
MIPUMEHUMOCTH.

Kunemaruka. Mexanuueckoe napmxkeHue. MarepuanbHas Todka. OTHOCHTEIBHOCTH
MexaHuuyeckoro nBumxkeHus. Cucrema orcuera. Koopnunatel. IlpoctpancTBO M BpeMs B
KJlaccuueckol wmexanuke. Pammyc-Bektop. Bektop mnepememienus. CKOpocTb. Y CKOpEHHE.
[TpsimonuHetHOe NBUKEHHE C MOCTOSIHHBIM yckopeHueM. CBoOoJHOe najeHue Tei. JBrkeHue
TeJa M0 OKPY>KHOCTHU. YTIIOBas CKOPOCTh. LIeHTpocTpeMuTenbHOEe YCKOPEHHE.

KunemaTnka tBepaoro tena. [locrynarensHoe nBuxeHue. BpamarenbHoe 1BUKEHUE
TBEpJOTrO Tesa. YTIIOBas U IMHEWHAst CKOPOCTH BpalllCHHUS.

Junamuxka. OcHOBHOe yTBepxkaeHue MexaHuku. IlepBeiii 3akoH HproToHa.
Nuepuuanbubie cucremsl orcuera. Cuna. CBsi3p MeXAy CUIOW U ycKOpeHHeM. BTopoil 3akoH
Herorona. Macca. Ilpunmun cynepnos3urnuu cui. Tperuid 3akoH Herotona. IlpuHnmn
oTHocutenbHOCTH ["anunes. Cuiibl B npupoae. Cuia TAroreHus. 3aKOH BCEMUPHOTO TATOTEHUS.
[TepBas xocmuyeckas ckopocth. Cuina Tspkectu U Bec. HeBecomocTh. Cuita ynpyroctu. 3akoH
I'yka. Cunbl TpeHus. 3aKOHBI COXpaHeHHs B MexaHMke. VMmyrnbc. 3aKOH COXpaHEHUs
uMmiynbca. PeaktuBHoe aBuxeHue. Pabora cuibl. Kunernueckass sueprus. [loTennumanpHas
SHEPrus. 3aKOH COXPAHEHUsI MEXAHMYECKOW 3Hepruu. Vcrnoap30BaHNE 3aKOHOB MEXaHUKU IS
00BsICHEHUS JABM)KEHUS HEOECHBIX TeNl W JUIsl pa3BUTHUsSI KOCMMUYECKUX HccieqoBaHui. CraTuka.
MoMmeHT cuibl. Y CIIOBUSI paBHOBECHS TBEPIOTO TEa.

@ponmanvusle 1a60pamopnvle padomaol

1. V3yuenue ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIEHO

2. VI3yyeHne MABWKEHHs Tela MO OKPYKHOCTH TOJ JEHCTBHEM CHJI YIPYTOCTH M
TSKECTU
N3mepenne )xeCTKOCTH MPYKUHBI
W3mepenne kodpuirenTa TpeHus CKOIbKEHHUS
W3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
W3ydeHue paBHOBeCHS Tea MO JEHCTBHEM HECKOIBKUX CHUJI

ok w



Pazgea III. Moaexkyasipaas ¢pusuka. TensioBbie sijaenus (19 u)

OcHOBBI MOJIEKYJSAPHOW (u3uKkn. BO3HUKHOBEHHE AaTOMHMCTHYECKON TIHMIOTE3bI
CTPOEHMS BELIECTBA U €€ SKCIIEPUMEHTAIBHBIE JI0Ka3aTeabCTBA. PazMepsl U Macca MOJIEKYJI.
KomnuectBo BemectBa. Mosb. IloctosinHast ABoragapo. bpoyHoBckoe paBukeHue. Cuiisl
B3auMoJeicTBUs Moiiekyn. CTpoeHue ra3oo0pasHbIX, KHUAKMX M TBEPABIX Ted. TermnoBoe
JBWKEHHE MOJeKysl. Monens maeanbHoro rasa. ['panuiel npuMeHUMOCTH Mojenu. OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TEOPHUHU rasa.

Temmneparypa. JHeprusi TeIIOBOI0 ABMKEHHMsI MOJIeKyJ. TemioBoe paBHOBeECHE.
AbcomoTHas Temmeparypa. OnpeneneHue Temmeparypel. TemmepaTypa — Mepa cpenHein
KMHETHUYECKOM 3HEpruu MoJieKy. M3MepeHne ckopocTel IBUKEHHsI MOJIEKYI rasa.

YpaBHeHHe COCTOSIHUSAL HUAEAJbHOI0 ra3a. Ypasuenue Menaeneesa — KuamnelipoHa.
["a30BbIE 3aKOHBI.

Tepmoaunamuka. BryrpeHnss sHeprus. Pabora B Tepmoaunamuke. KosmuecTBo
temoThl. TennoemkocTs. [lepBrlil 3akoH TepmoanHaMuku. M3onpoueccsl. M3oTepmbl Ban-nep-
Baansca. ApmumabGarHbiii  mpomecc.  BTopoll  3aKOH  TEPMOJWHAMHUKU:  CTaTHCTUYECKOE
HCTOJIKOBaHUE HEoOpaTuMocTu mporeccoB B mpupoae. [lopsaok u xaoc. TernsoBeie nBuraTenu:
JIBUTATE]Ib BHYTPEHHErO CrOpaHus, JU3€jb. XOJOAUIbHUK: YCTPONCTBO M MPHUHLMII JEHCTBUS.
KIIJ] nBurareneii. [IpoGiieMbl SHEPreTUKU U OXPaHbI OKPY>KAIOLIEH Cpebl.

B3anMHoe npeBpaieHue KuakocTeid M ra3os. TBepable Tesqa. Mojenb CTpOEHUs
x)uakocrei. Ucnapenue u kunenune. Hacwimennslil nap. Biaxknocts Bo3nyxa. Kpucrainuueckue
u amop(duble Tena. Mozaenu crpoeHus: TBepAblx Teil. [lnaBieHue u orBepAeBaHHE. YpaBHEHUE
TEIIOBOTO OanaHca.

@ponmanvusle 1a00pamoprvle padomaol

DKcnepuMeHTalnbHas IpoBepka 3akoHa I'eii-JIroccaka.

Paznen IV. Daekrpoaunamuka (19 1)

DJIEKTPOCTATHKA. OJCKTPUUECKUH 3apsl M DJIEMEHTapHbIE YaCTHULBI. 3aKOH
COXpPaHEHHMsI DJIEKTPUYECKOro 3apsja. 3akoH Kynona. Dnekrpuueckoe nose. HanpsokeHHOCTB
aneKTprudeckoro noud. IIpuHuun cynepnosuuuu nosneil. IIpoBOgHUKM B 3JIEKTPOCTaTUYECKOM
nosie. JluanekTpuky B anekTpudeckom nose. Ilomsapusanus audinekTpukoB. [loTeHnManbHOCTH
NeKTpocTatnyeckoro noisd. [loTeHnManm ©  pa3HOCTb NOTEHUUANOB. OJIEKTPOEMKOCTb.
Konnencaropsl. DHeprust 3I€KTPHUUECKOro Mol KOHJEHCaTopa.

IHocTosinubIii dnekTpuyecknii TOK. Cwna Toka. 3akoH Owma Juid ydacTKa LEnu.
Conporunenue. Onekrtpuueckue unenu. IlociaenoBarenbHoe M HapasIeIbHOE COEIMHEHUS
NpOBOJHUKOB. PaboTa M MOIIHOCTh TOKA. DNEKTPOABIIKYLIas cuia. 3akoH Oma Julsl MOJIHOU
LEIH.

DJIEKTPUYECKHI TOK B Pa3JIHU4YHBIX CpeJax. OJIEKTPUYECKMH TOK B MeTajllax.
3aBUCHUMOCTh COINPOTUBIIEHUS OT TeMmmeparypbl. CBepXmpoBoauMocThb. llomynpoBogHUKH.
CoOcTBeHHass W IpUMEcCHass  MPOBOJUMOCTH  IOJYIIPOBOJHUKOB,  p—II-IEPEXO/.
[TonynpoBoiHUKOBBIN qu0a. TpaH3uCTOp. DIEKTPUUYECKUM TOK B KHMJKOCTSAX. DJIEKTPUUECKUN
TOK B BaKyyMe. DJIEKTPUUECKUN TOK B razax. Ilnasma.

@ponmanvusle 1ad0pamopHvie padomuol

N3yuyeHue nocie10BaTeaIbHOrO U NapajljieIbHOrO COEAUHEHUN TPOBOJHUKOB.

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKA.

Pazgean V. O600menne u nosroperue (5 4)
[ToBTOpenue u 3akpernieHue Mmarepuana 3a 10 kiacc.



3. IloypoyHo-TeMaTH4YeCKOe MJIAHNPOBAHUE

Ne Kou- IInanupyemMble pe3yJibTaThbl Buabi n
. /;1 Tema ypoka BO Tun/¢gopma ypoka N ¢opmbI IIpumeuyanne
9aCOB OcBoeHne npeAMeTHbIX 3HAHU I YV KOHTPOJISI
PA3JIEJ 1. BBEAEHUE. ®U3NKA U IO3HAHUE MHUPA (1uac)
IToHuMaTh CYITHOCTH METOJa HAYYHOTO
@du3uKa U O3HAHUE MUpA. MO3HAHUS MUPA; PACKPHIBAThH BIUSHUE
1 Hucrpykrax no Th. 1 KoMOMHMpOBaHHKIH ypOK/ | HAy4YHBIX WAEH U TEOpHil Ha (OPMHUPOBAHUE ®0
IToBTOpeHue MaTepuana 3a OsHakomuTenbHas Oecella | COBPEMEHHOI'O MUPOBO33PEHUS; YKa3bIBaTh
9 knacc. TPaHUIIBI IPUMEHUMOCTH MEXaHUKU
HerotoHa
PA3JEJI II. MEXAHMUKA (24 yaca)
Kunemaruka (8 u)
OcCHOBHBIE TIOHATHUS KomOnHmpoBaHHBINA ypOK/
2 3HaTh pa3IU4YHbIC BUBI MEXaHUYECKOTO
KkuHeMaTuku. IloBTOopeHue 1 I'pynnoBas ¢ppoHTanbHAS J——— Iosnasamenvhvie VYII: D0 §1-3
Marepuana 3a 9 kiacc. pabota yMeHHe
3 Bxonanas 1 Ypok KoHTpOJIs/ VMeTh IPUMEHSATD MOJTyYE€HHBIE 3HAHUS TIPU | paboTAaTh C Pa3IMYHBEIMU KP
JIMarHocTuyeckas padora KoHnTposbHas pabora peLICHUH 33134 HUCTOYHUKAMHU
Ckopoctb. PaBHOMEpHOE 3HATH/TIOHUMAThH CMBICI (PHU3UUCCKUX WHpOpPMALIUH.
NPSIMOJIMHENHOE KoMOuHUpOBaHHBIM ypoK / | BETUYHH: KOOPAWHATA, CKOPOCTD, Jluunocmuvie YVJI.
4 JBUKECHME. Y PaBHEHUE 1 I'pynnoBas ¢ppoHTanbHAs | YCKOpEHHE, OTHOCUTEIBHOCTD JBHIKCHUS, yMEHHE D0 §4-7
JBIDKEHU. MrHOBEHHas U pabota YMETb ONUCHIBATh PABHOMEPHOE COOMIOATh JUCHUTUINHY
CpEHsAS CKOPOCTH. MPsIMOJIMHEMHOE ABM)KEHUE Ha ypoKe,
3HaTh ypaBHEHHE 3aBUCUMOCTH CKOPOCTH I | YBAXKUTEIbHO OTHOCUTCS K
VYckopenue. JIBrxeHue ¢ . KOOpJMHATBl OT BPEMEHH NIPU YUTEIIO
p A Kom6unnpoBaHHblit ypok / pA . P P y
5 MOCTOSIHHBIM YCKOPEHHUEM. 1 MPSIMOJIMHEMHOM PaBHONIEPEMEHHOM ¥ OHOKJIACCHUKAM. T §9-14
WupuBunyanbHas padoTa .
CBo0OOIHOE MTafieHHuE TEIL. JIBIDKCHUH, YMETh OIMCHIBATh CBOOOIHOE Pezynamuenvie YV/I.
naJicHue yMEHHe
JlabopaTopnas pabota Ne CaMOCTOSITENIFHO CTaBUTh
Ypok dpopmupoBaHus
6 1 V3y4yeHne ABHKCHUS 1 DAKTHYECKIX VMEHHI/ HccnenoBaTh nBMKeHUS Tena, OponieHHoro | Heln P Hucrp.x
Tena, OPOIIEeHHOTO p PaGora B HZ ax TOPU30HTAILHO y4EOHOH NEATENLHOCTH nab.pad.
TOPU30HTAIBHO P Kommynuxamuenvie YV/I.
3HATH/IOHUMATH CMBICIT TIOHATHIA: YacToTa 1 | YMCHHE
PaBHOMEpHOE ABM>KEHUE . HepuoJ 00paleHus, EHTPOCTPEMUTEIbHOe | BOCIIPUHUMATD
pHoc 1 KomOuHupoBaHHsIi ypok / PHOZ 0bpatlt » HEHTPOCTP
7 MaTepHalbHOM TOUKH 110 1 YCKOpEHUE MH)OPMALIHIO Ha CP § 15
WnpuBuayaneHas pabota
OKpY>KHOCTH YMeTh pelath 3a/1a4u Ha ONpeJiesieHne CIyX.

BBICOTHI U TAJIbHOCTHU l'IOJ'IéTa, BPEMEHHA




No Kou- Ilitanupyemble pe3yJbTaThl Buabt u
. /;1 Tema ypoka BO Tun/popma ypoxa . $hopmel IIpumeyanue
9aCOB OcBoeHne npegMeTHBIX 3HAHUI YV KOHTPOJISI
JIBIDKCHUS JUIsl T€J, OPOIIEHHBIX MO yTJIOM
K TOPU30HTY
JlaGopaTopHast padoTa Ne
2 V3y4enue ABMKEHUS VYpok hopmupoBaHus HccnenoBaTh NBUKEHUS TeNa MO e
8 TeJa 10 OKPYKHOCTH MO, 1 MIPaKTUIECKUX YMECHHI/ OKPYXHOCTH HOJ A€UCTBUEM CHJI YIPYTOCTH JIP 136 26
JEHCTBUEM CHJI YIIPYTOCTU PaGora B mapax U TSDKECTH pad.
U TSDKECTH
KomOuHnpoBauHsIi ypok / | 3HATH/TIOHUMATH CMBICIT TIOHSTHIL:
KunemaTnka abcomoTHO
9 1 I'pynmoBas ¢ppoHTanbHAS | MOCTYNMATENBFHOE ABIKCHHE, BPAIIaTEIIEHOE @0 § 16-17
TBEPIOTO Tena
pabota IBIKEHNE
JAunamuka u cuibl B ipupone (9 4)
KombunupoBaHHbIit ypok / .
Macca u cuna. OCHOBHOE P P 3HATL/TIOHUMATH CMBIC]I BEJIMYMH: Macca, Iosnasamenvrvie VY.
10 1 I'pymmoBas ¢ppoHTaIBHAS 6 @0 § 18-19
YTBEPKAECHUE MEXAHUKU. 6 cuna YMCHHE pabOTaTh €
pabota ; Pa3IMYHBIMHU
. N 3HaATH/TIOHUMATh CMBICIT 3aKOHOB HploTOHA
11 [epBsiii 3akon HproToHa. 1 KombunupoBaHHblit ypok / VMeTb MPUMEHSITS HX AT 0O bACHEHIS > | HCTOMHHKaMH O §20-23
Bropoii 3akon HeroToHa. WupuBunyanbHas paboTa P N uHpopmanyuy. YMeHHe
MEXaHWYECKHX SIBJICHUI U IPOIIECCOB dOpMyIHpPOBATE
Tperwuii 3axoH HeroToHa. 3HATH/TIOHUMATh CMBICIT TTOHSATHH: OTIPE/ICNICHHUS, TIOHSTHL.
12 I'eonentpudeckas 1 KomOnHupoBaHHbIA ypok / | MHepUMabHAs M HCMHEPLMANbHAs CUCTeMA | JTyynocmusie VVI]: cp §25-26
cucrema WuauBunyanbHas pabora | OTc4éTa, CMBICT IPHHIMIIA YMEHHETPHMEHSTh
oTcyerTa. oTHocuTesnpHOCTH ["amues. [0JIyYCHHBIC 3HAHMS Ha
Cuns B ipupoje. Cuna KoMOuHupoBaHHbIH ypok / | YMETh pa3jinvaTh €AUHHUIIBI MACC U CHIL, npaktuke Pezynsmugnoie § 27-33, 8§30
13 | TspKecTH H Bec. 1 I'pynmoBas ¢ppoHTadbHAS | pemiath VV/I: yMeHHe onpeeNnsTh T 3agaun Ne2,
HeBecomocTb. pabota 3a7a4n 1eJb paboTHI. C3
3HaTh/TIOHUMATh CMBICIT OHSTHH: [InanupoBaTk 3TankI ee
. edopmanus BBIMOJTHCHHS HUBATh
Cuitel ynpyroct u KomOunuposanHbIit ypok / A (b pMALIHL, OJHCHHA, OLICHHBA
14 1 XKECTKOCTD; CMBICI 3akoHa ['yka 3HaTh MOJIYYCHHBIN pe3yJIbTaT CP § 34-35
nedopmarus. 3akoH ['yka. WNunuBuayanpHas pabota
HCTOPHUIO OTKPBITHUS 3aKOHA BCEMUPHOTO Kommynuxamuenvie YV/:
TSATOTEHHMS; TTaICHUS yMeHHEe BOCIIPUHUMATh
JlabopaTopnas paboTta Ne Ypok dhopmupoBaHus HH(OPMALIMIO HA CITYX.
paTopHas p poK dopmup ., OTBITHBIM ITyTEM OTNPEIEIIUTh KECTKOCTD popman yx WHerp.x
15 | 3 U3MepeHue KeCTKOCTH 1 MIPAKTHYECKUX yMEHHH/ YMeHue CTpouTh JIP
TPY>KUHBI nab.pad.
Py KHHBI Pabora B mapax a¢dexTHBHOE
N 3HATH/TIOHUMATh CMBICIT TOHSATHH: B3aMMOJICHCTBHE C
KoMOuHHpoBaHHBIH ypoK /
16 Cunbl TpeHus 1 BCEMUPHOE TATOTEHUE, CUJIA TSDKECTH, OJITHOKJIACCHUKAaMH IIpU CP § 36-37
WunuBuayansHas pabota .
HEBECOMOCTb, CUJIA TPEHHUS BBITIOJTHEHIH COBMECTHOM
17 | JlaboparopHas padoTa Ne 1 VYpox hopmMupoBaHHs OTIBITHBIM ITyTEM U3MEPHTH KO3 GUIIMEHT pabothi JIP Hnctp.x




No Kou- IInanupyembie pe3yabTaThl Buabt u
. /;1 Tema ypoka BO Tun/¢gopma ypoka o N ¢opmbI IIpumeuyanne
9aCOB CBOCHME NPeAMETHbIX 3HAHUH YV KOHTPOJISI
4 Uzmepenune MPaKTHYECKUX YMEHHUH/ | TPEHUS CKOJIBKEHHS 1a0.pab.
KO3 QUIIUEHTA TPEHUS Pabora B mapax
CKOJIBXKEHUS
3akoH coxpanenus B Mexanuke. Ctatuka (8 1)
3HATH/IIOHUMATD CMBICI BENUYUH: UMIYILC | [Tosnasamenshvie YV
Tena, yMeHue paboTats ¢
. UMITYJIbC CHJIBI; YMETh BEIYUCIIST
Vmmysibe MatepHanbHoH KomOuHupoBaHHBIH YpOK / I/I3MeyHeHI/Ie I/IMl"[yJ'Ibca TeJa B ClIydae D
18 TOSKH. 3aROH COXpAHEHHS 1 T HHOBEiI ¢ OHTaJiIII,)Ha;I IT HMonnHeﬁHor}(l) JBIKEHNS Y I DO § 38-39
uMIybea. PeakTiBHOE py P p . nH}opManuy, CpaBHUBATH
BIOKCHHE pabota 3HATH/TIOHMMATH CMBICIT 3aKOHA COXPAHCHHS | 1 aHaIM3MPOBAT
HMITyJIbCa uH(pOpPMAITUIO, IeTIaTh
VYMeTb 00BACHSTH U ONMCBIBATE PEAKTHBHOC | Briposibl, [aBATh
JIBIDKCHHUE W eT0 WCIOJIh30BaHUE OTIPE/ICTICHHS, IOHSTHS.
VPOK 03HAKOMJICHH C YMeHue CTpouTh peueBble
HOBEIM 3HaTH/IOHUMATH CMBICT (PH3UICCKUX i 40, 3amaun
Mexanmeckas paboTa i ¢ BBICKA3SEIBAHMNA B yCTHOH 1 § 40, 3azn
19 MOIIHOCTD CHITBI 1 MaTepI/IaHOM/.HeKLlI/Iﬂ, BCJIMYHWH: IIUCHbMEHHOU q)opMe. (0]0) No Al, AZ, A3,
’ COCTaBJICHHE OMTOPHOTO MEXaHUIECKas paboTa, MOIHOCTD, SHEPTUS | Jluynocmuvie YV A4, A5
KOHCIIEKTa MOTPeOHOCTH B
. YMeTh BBIYUCIATH PaOOTY CHIT TSXKECTH U CIIpPaBeTUBOM
Oueprus. Kunerndeckas KomOunupoBanHbIit ypok / .
20 1 YOPYTOCTH, MOTEHIHATIBHYIO U OLICHHMBAaHMU CBOEH Ccp §41-42
SHEPIHUs. WunuBuayansHas pabota
KHHETHYECKYIO SHEPTHIO Tesa paboTsI 1 paboOTHI
. 3HATH/TIOHUMATh CMBICIT 3aKOHA COXPAHEHHSI | OHOKIJIACCHHKOB.
KoHcepBaTHBHBIE CHUIBL. KomOunuposanHbIit ypok /
21 1 9HEPIUU B MEXAaHUKE Y METh IPUMEHATh IIpumeHeHMe MoJIy4eHHbIX CP § 43-47
[TorennuansHas YHEPTHUS. CamocrosrTensHas paboTa o .
MOJTYYCHHBIE 3HAHUS [TPU PEIICHUHU 33124 3HaHUI B IPAKTUYIECKOM
JlaGoparopnas pabota Ne JIESITENbHOCTH.
Ypok hopmupoBaHus s
5 Msyuenue 3akoHa . HccnemoBanmne 3aK0Ha COXPaHEHUS Pezynamusnvie VY. Wuetp.x
22 1 MPAKTUICCKUX YMCHHI/ . JIP
COXpaHCHHS PaGora B Habax MEXaHUIECKOW YHEPTHU YMEHHE ONpeNeIsATh Lelb nab.pad.
MEXaHUIeCKOH YHEPTHU P ypOKa ¥ CTaBUTh 3a/Ia4H,
HI/IHaMI/IKa Kom6 o / HCO6XO,I[I/IMBIC I €€
OMOWHHPOBAHHBIA YPOK
23 BpaIlaTeIbHOIO 1 r HHOBEH (b OHTaJ'i]EHaH 3HaTL/TIOHUMATE BUIBI paBHOBECHS U €T0 HAOCTHKCHUS, @0 § 48-52
JIIBYDKEHHUS Tea. py Y- OP; a 3aKOHBI OpraHu3oBaTb
PaBHOBecHe Tel. P BBINOJTHEHHE 3aJaHUI
Jlaboparopnas pabora Ne COIJIACHO YKa3aHUSIM
VYpok hopmupoBaHus qHTeNs
6 M3ydenue paBHOBECHS . HccnenoBanue paBHOBeCHs Tela MOJ y . Hucrp.x
24 o 1 MIPAKTUIECKUX YMEHHI/ . K. ” VYIT: JIP
Tesa Moa AEHCTBUEM IEHCTBHEM HECKOJIBKHUX CHII OMMYHUKAMUBHbLE . nab.pab.

HCCKOJIBKHUX CHUJI

PaboTa B mapax

YMEHHUE BOCIIPUHUMATD




No Kou- IInanupyembie pe3yabTaThl Buabt u
. /;1 Tema ypoka BO Tun/¢gopma ypoka N ¢opmbI IIpumeuyanne
9aCOB OcBoeHne npeAMeTHbIX 3HAHUI YV KOHTPOJISI
HHGOPMALUIO Ha CIyX.
Konrponbhas padora Ne 1 bop X
cTpouts 3¢ dhexTrBHOE
o temaM «Kunematuxka, o
Ypok KoHTpOIS/ YMeTh NpUMEHSTh NOJIy4YeHHbIE 3HAaHUSA IIPU | B3aUMOJEHCTBHE C
25 «/IlnHamuka. CHIIbI B 1 KP
KontponsHas pabdora peleHnn 3ana4q OTHOKJIACCHUKAMH TIPH
TIpUpoIe», «3aKOHBI .
BEITIOJTHEHIH COBMECTHOM
COXpaHCHHS B MEXaHUKE)
paboTHI
PA3JIEJI III. MOJIEKYJISAIPHASI ®U3UKA. TEIIJIOBBIE SIBJIEHUS (19 4)
OCHOBBI MOJIEKYJISIPHO-KHHETHYeCKOil Teopuu (8 1)
3HATh/TIOHUMATh CMBICIT TOHSATHIA: ITloznasamenvhnvie YVJI.
BEIIIECTBO, aTOM, MOJICKYJIa; OCHOBHEIE
OcHOBHbIE NONOXKCHH HOI.;I'IIO)KeHI/;H MKiF MeTz Oé’bHCHﬂTL AU
MOJIEKYJISIPHO- YPpoK 03HaKOMJICHHS C - HBJ’Ie;IﬁH A OCHOBE HHGbOPMALHIO N0 MaMATH,
KUHETUYECKOM TEOPHH. HOBBIM HIpeICTABIe N 0 CTPOSHAY BEIECTBa CpaBHHUBATD 1 5 § 53,54,
26 | BpoyHOBCKOE ABIKCHHE. 1 MaTepuagom/ 3]1-)IaTL I OHIMATS CM S o1 BeIAIE: MOUSpHAs aHaanpo;s[aTL OOBCKTEL @0 3amaun Ne2, 6,
Cuiibl B3aUMOJIEHCTBUS Jlexmus, cocTaBiieHHE MacCea, KOJTHUECTEO BelecTBa Ho;:TOiIHI-II)aﬂ TIPUPOJIBL. ¥ MEHUE C3
MOJIEKYJI. ArperaTHble OIIOPHOTO KOHCIIEKTa ABora’n o OCHOBHLIC X4 aKTE", S CpaBHHUBATE M ACTATH
COCTOSHMIS TEL. Po; > p P BBIBOJIbI Hfl OCHOBaHHHU
JIBIDKCHUS U B3aUMOJICHCTBUS MOJICKYT CPaBHEHHIA.
YMETh pelIaTh 3aa49H Ha JAaHHYIO TeMY Jluunocmuvie YV
WneanbHelii ras. YPOK 03HAKOMJIEHUS C MOTPeOHOCTH B
YMeTh ONUCHIBaTh OCHOBHBIE YEPThI MOJIENIN
OcHOBHOE ypaBHEHHE HOBBIM o CIIpaBeIITNBOM
«UAeaNbHBII I'a3»; yMEeTh OOBSICHATH N
27 | MOJEKYJISIPHO- 1 MaTepHuaaom/ OLIGHHUBAHUU CBOEit 0 § 57-58
. JIaBJIEHHUE, CO3/1aBaeMoe ra3oM. 3HaTh
KUHETUYECKOU Teopuu Jlexnusi, cocraBiaeHue paboTsI ¥ paboTHI
ocHoBHOe ypaBHeHHe MKT
HIeaJbHOTO ra3a OTIOPHOT'O KOHCIIEKTa OJTHOKJIACCHUKOB.
YPpoKk 03HaKOMJICHHS C [TpumMeHeHNEe TOTYIEeHHBIX
HOBBIM 3HAHUH B IPAKTUYECKON
Temmneparypa u TemioBoe Mmarepuanom/ 3HATL/NOHHMATS, CMbICII HOHATILA JeSITeIbHOCTH
28 paryp 1 P «a0CoIIIOTHAS TEMIIEPATYPay; CMBICT ) . dO § 59
paBHOBECHE. Jlexuusi, cocraBiaeHue N Pecynamusnvie YVII.
nocTostHHOW bompiMana
OIIOPHOTO YMEHHUE ONpeAesaTh el
KOHCIICKTa ypOKa ¥ CTaBUTh 3a/Ia4H,
OmnpeneneHne HEoOXOIUMBIE /IS e
. YMeTh BEIUUCIIATH CPEIHIO KHHETHIECKYIO
TeMIepaTypbl. DJHEPTUsL Kom6unupoBaHHbIit ypok / N JOCTIDKEHUS,
29 1 SHEPTHIO MOJICKYJI IPH H3BECTHON T § 60-62
TEIUIOBOTO JABIKCHHS WupuBunyanbHas padoTa TeMIEDATYDE MIPEACTABIATh PE3YAbTAThI
MOJIEKYIL. patyp paboTHI.
YpaBHEHHE COCTOSIHUS KomGunnpoBaHHbIit ypok / 3HaTh yPABHEHHE COCTOAHMS HICATILHOTO Koauynuxamusieie VYT
30 P 1 p P ra3a; yMeTb pelaTh 33Ja4 ¢ IpUMEHEHUeM | YMCHHUEC CllylnaTh CP § 63-64

nacaJIbHOro rasa.

CamocrosTensHas paboTa

ypaBHeHust Menneneesa-Knaneiipona

OJJHOKJIACCHHUKOB H




No Kou- Ilitanupyemble pe3yJbTaThl Buabt u
- Tema ypoka BO Tun/popma ypoxa OcBoenHe npexMeTHbIX 3Hamii vyII $hopmel IIpumeyanue
4acoB KOHTPOJIS
31 ITomyronosas 1 Ypok KoHTpOIIST/ YMeTh NpUMEHSITh NOJIY4YEeHHbIE 3HAaHUS IIPU | yUUTeNs, BBICKa3bIBAaTh KP
KOHTpOJIbHasl paboTta KonrposbHas pabora pelIeHny 3a1au CBOE MHEHUE, aJIeKBaTHO
32 | Tasobic 3aKOHAL 1 KomOuHupoBaHHBIH YpOK / 3HaTI>/HOHI/IMa3“L CMBICH 3aKOHOB boiins- apryMeHTHPOBAaTh CBOIO cp § 65-67
CamocrositenbHas padora | Mapwuotra, ['eii-JIroccaka u [lapis TOYKY 3pCHUSA
JlaGopaTopHas paboTa Ne
! Ypox dopmuposars [IpoBepka onbITHBIM ITyTEM 3aKoHa I'eii- Hucrp.x
33 | DkcrepuMeHTaIBHAS 1 MPaKTHIECKUX JIP
N 9 JIroccaka nab.pab.
mpoBepka 3akoHa ['eii- ymennit/Pabota B mapax
JIroccaka
B3auMHble npeBpauieHus ;KuaKocTeil u razos. TBépable Tena (4 4)
Ypok 03HaKOMIIEHUS C llosnasamenvnvie YY/I.
Haceimiennslif map. HOBBIM yMeHHE TPeoOpa3oBbIBaTh
3HATH/TIOHUMATh CMBICIT TOHATHS .
34 | daBneHue HACHIIIICHHOTO 1 MaTepuanomM/Jlexums, «peanbHbiii ras» WHPOPMALIHIO U3 OHON @0 § 68-69
napa. COCTaBJICHHUE (hopMBI B ApYyTYIO,
OTIOPHOTO KOHCIEKTA paboTaThb C TEKCTOM,
3HATH/TIOHUMATh CMBICIT BETTHYHH: BBIIENATH B HEM TTIaBHOE,
35 | Branocts Bosyxa. 1 KomOuHnpoBaHHBIN ypok / OTHOCI/ITeJ"ILHaﬂ BIIAXXHOCTBH, MapIHAIEHOE YMEHHE BEIOUPATh T § 70-71
WunuBunyanbHas pabota | JaBICHHUE; YMETh PENIATH 3314491 HA IaHHYH0 | HauOonee spdeKTUBHbIC
TEMy CIOCOOBI pelIeHHs
3HATH/IIOHUMATh CMBICII BEJIUYNH: IIOCTAaBJICHHBIX 3a7a4.
36 BnaxxnocTs Bo3myxa. 1 KoMOMHUpOBaHHBIH YPOK / | OTHOCHUTEIbHAS BIAKHOCTD, MAPIHATBHOE Pezynamusnvie VY. CP § 70-71
Pemenue 3agau CaMocTosTenbHas pa60Ta JIaBJICHUE; YMETh pellIaTh 3aJa4d Ha JaHHY0 | YMCHMC ONPCACIATh HC/Ib ©
TeMy paboTHI, IITaHUPOBATH
9TaIlbl €€ BBIIOJIHEHUS U
OLICHHMBATh MOJyYCHHBIE
. pe3yIbTATHI.
37 Kpucrannuueckue u 1 KoMOuHUpOBaHHbIH ypoK / 3Ha:l:b/HOHI/IMaTI; pa3nuyuue CTpOeHUs U Kommynuxamuensie VVII: cp §72
amop(HbIe Tena. CamocrosiTenpHas paboTa | CBOWCTB KPHCTAJUIMUECKUX U aMOP(HBIX Tell yYMEHHe CITyIIaTh YUHTEIs,
rpaMOTHO (hOPMYITHPOBATH
BOIIPOCHI
Tepmoaunamuka (7 4)
YPOK 03HAKOMJIEHUSI C lloznasamenvnvie YYJI.
HOBBIM 3HATH/TIOHUMATh CMBICIT BEJTMYHHBI yMeHHe paboTaTh ¢ § 73-75,
38 | BHyTpeHHsIs SHEPIHsL. 1 MaTepuagom/ «BHYTPEHHSISD) 3HEPTrus; popMyiry s pa3IMYHBIMU @0 3amaun Ne3,
Jlexmmst, cocTaBiieHIe BBIYUCIICHUS BHYTPEHHEH SHEPTUH HCTOYHUKAMHU C2

OIIOPHOI'0 KOHCIICKTa

nHpOpPMANINH, CPABHUBATH




No Kou- Ilitanupyemble pe3yJbTaThl Buabt u
- Tema ypoka BO Tun/popma ypoxa OcBoenHe npexMeTHbIX 3Hamii vyII $hopmel IIpumeyanue
JacoB KOHTPOJIS
., | 3HaTH/TIOHUMATH CMBICII TIOHATHIH: 1 aHAJIU3UPOBATH
YPpOoK npUMeHEeHUs 3HaHUH )
39 | Pabora B TepMonUHAMHIKe. 1 - KOJIMYECTBO TEIUIOTHI, paboTa; yMeTh nHdopmanuio, neaaTh cP § 73-75
VI MBHIyaTbHas paGoTa. BBIYHCIIATH pabOTy ra3a npu M300apHOM BBIBOJIBI, 1aBaTh
pacHIMpeHHH/CKaTHN OTIPEAEIICHUS, TIOHATHSL.
Temnonepenava. § 3HaTH/IOHUMATH CMBICIT TIEPBOTO 3aKOHA YMeHue cTpouThb pe'leBI:Ie
YpPOK MpUMEHEHHS 3HAHUH | TEPMOIMHAMHKH; YMETh PEIIaTh 3a/1a4u C BBICKa3bIBAHHS B YCTHOH U
40 Komraectso Teniorst. 1 U yMCHHI/ BBIYUCIICHIEM KOJIMIECTBA TEIUIOTEHI, NHMCEMEHHOH (popme. CP § 76-77
YpaBHEHME TEIIIOBOTO . .
Sanarca. WunusnmyansHas pabota. | paboOThl M U3MEHEHHS BHYTpeHHEH sHeprun | JIuunocmuvle YV]I.
rasa NoTpeOHOCTH B
N . CIIpaBeJIUBOM § 78-80,
a1 INepBsIii 3aK0H (Ha4ao) 1 KomOuunpoBaHHbIi ypok / | 3HATE/IOHUMATH (OPMYIHUPOBKY IIEPBOTO A —p— T saznam
TEPMOJUHAMUKHA WnnuBunyansHas pabota | 3aKOHA TEPMOAMHAMUKH IJIsI H30TIPOIIECCOB pPaGOTEI i PaGoThi No2.5.7.9.11
Heo6paTumMocTh OJTHOKJIACCHUKOB.
47 | IPOUECCOB B IIPHPOE. 1 KomOunupoBauHbiit ypok / | 3HATH/TIOHUMATh CMBICI BTOPOTO 3aKOHA HPHMeuHeHHe TIOJIy4CHHBIX cp § 81
Bropoii 3akoH CamocrosiTenpHas padota | TepMOJMHAMUKA SHaHUH B IIPAKTHICCKOU
TepPMOIMHAMHKH JeATEIbHOCTH.
Temostie asurate 3HATH/TIOHUMATh YCTPOWCTBO M IPUHIIUIT Peayaamuciie YYIL
43 | Oxpana OKpYKaroUICH 1 KomGunuposanustii ypox / JeHCTBYA TEIUIOBOTO JABUTaTeNs, GOpMyIy T a1 Cxre st CP 3 82-83,
cpensl. KITJT TeroBbix CamocTosTenbHas paboTa ’ ypoka # CTaBUTb 3a/1a%H, 3amaun Ne3,5
BHraTeNeH. nst Beraucienus KITJ] HEO0OXOIUMbIE IS ee
JOCTHKEHHUS,
OpTaHHU30BaTh
BBITIOJTHEHHE 3aJaHUN
COTJIACHO YKa3aHHsM
YUUTEIS.
Kontponpnas padora Ne 2 Kommynuxamuenvie YVJI.
44 | 1O TEME «MonekynspHast 1 Ypok koHTpOIIS/ YMeTh NPUMEHSATH MOJTyYeHHbIE 3HAHUS TIPU yMeHHe BOCTIPHHHMATS KP
¢msuka. TertoBsle Konrponbhas pabora pelIeHnn 3a1a4 MH(OPMALIIO Ha CITYX,
ABJICHIA» cTpouts 3 dekTuBHOE
B3aUMOJEHCTBHUE C
OJTHOKJIACCHUKAMH TIPH
BBITIOJIHEHUH COBMECTHOU
paboThI
PA3JIEJI IV. DJIEKTPOJAUHAMMKA (19 )
JuekTpocraTuka (8 u)
45 | DnexTpUueCcKHi 3apsi. 1 ‘ KomOuHupoBaHHBIH ypok / ‘ 3HATH/TIOHUMATh CMBICIT (PU3NIECKUX ‘ Tloznasamenvuvie YV/I. @0 § 84-86




No Kou- IInanupyembie pe3yabTaThl Buabt u
. /;1 Tema ypoka BO Tun/popma ypoxa o . $hopmel IIpumeyanue
9aCOB CBOCHME NMPeIMETHBIX 3HAHU YV KOHTPOJISI
3aKOH COXpaHEHUs I'pynnoBast ppoHTanbHAS | BEIMYMH: SJIEKTPUUECKUH 3apsii, yMeHue paboTarts ¢
3apspa. 3akoH Kynona. pabora 9JIEMEHTAPHBIN 2JIEKTPUUECKUM 3aps/; 3HATh | Pa3IUYHBIMU
CMBICII 3aKOHA COXPaHEHUsI 3apsijia HUCTOYHUKAMU
3HaTh/IOHUMATH CMBICI 3aK0oHa KyIoHa, nHpOPMALINH, CPABHUBATH
YMETh BBIYUCISTH CHITY KYJIOHOBCKOTO Y aHAJI3UPOBAThH
B3aMMOJICHCTBHS WHPOPMALINIO, 1eNaTh
3HaTH/IOHUMATH CMBICIT BEIMIHHBI BBIBOJIBI, 1aBaTh
DJIeKTpUIECcKOoe ToJIe. . HATPSHKEHHOCTDY, YMETh OTIpeIeIICHNS, TOHATHSL.
Kom6uuupoBanHblii ypox / ;
46 Hanpspxenrocts. [Tome 1 BBIYHCISITHHATIPSDKEHHOCTD TIOJI TOYEYHOTO | YMEHHE CTPOUTH PEYEBBIE CP § 87-91
CamocrosTenpHas paboTa . . N
TOYEYHOTO 3apsija. 3apsaa 1 OECKOHEYHOH 3apsKeHHOH BBICKa3bIBaHUs B YCTHOU U
IJIOCKOCTH NHCBMEHHOH (opme.
Jluunocmuwie YYJI.
NoTPeOHOCTH B
CIIpaBEAINBOM
IIpoBogHMKY 1 o
N 3HaTh/IOHUMATh paboTy OLICHHBAaHHUHU CBOEH
JUBJIEKTPUKHU. KomOunupoBanHbIit ypok /
47 1 3IIEKTPOCTATHYECKUX CHJI, TIOHATHE paboTsI 1 pabOTHI T § 92-93
[NoTennmanpHas YHEPTUSA CamocrosTenbHas paboTa .
MOTEHIMAIBHOM SHEPTHHA 3apsia OJTHOKIIACCHUKOB.
3apsHDKEHHOTO Tela.
[IpumMeHeHNE TOTYICHHBIX
3HAHUH B MIPAKTUYECKON
JIeSITETIPHOCTH.
[HoTenunan . P :
oK ]éCTaTI/I‘IeCKOFO Kom6unnpoBanHblit ypok / | 3HATH/IOHUMATH CMBICT PA3HOCTH eeynamusnvie YVII.
MEHHE OII ATh 1IeJTh
48 HOMT%%HOCTB 1 I'pynmoBas GpoHTaIbHAS | MOTEHIMAJIOB, IOTCHIIMA JICKTPUIECKOTO YMCHHC OTPEACIIATE LC ®O
. Ka U CTaBUTH qu
pabora TOJIst ypoka i cra 3ajatin,
TIOTCHIUAJIOB. HEOOXOAMMBIE 1A €€
[IpoBogHMKH 1 JOCTIDKEHUS,
49 | AMPTIEKTPHKH B 1 Kom6uHupoBaHHEIH ypok / | YMETh NPHBOANTE MPUMEPHI IPAKTHYECKOTO | OPraHUu30BaTh cp § 95-97
AMEKTPOCTATHIECKOM WNuauBuayanbHas padoTa | MPUMEHEHUS MPOBOIHUKOB U TUJICKTPUKOB | BBINOJIHEHHUE 3aJaHUN ’
oJie COTJIACHO YKa3aHUSIM
CBsi3b MEXIY 3HATH/IOHUMATH OCHOBHBIC YHEPICTHUCCKUE | YUUTENS.
HaTpPSKEHHOCTBIO U N XapaKTePUCTUKH, CMBICI ITIOHSITHS Kommynuxamuenvie YVJI.
p Kom6unnpoBaHHblit ypok / P p ’ y A § 95-96,
50 | HampshxeHHEM. 1 «OKBUITOTCHINAIFHASI TOBEPXHOCTEY»; YMETh | YMEHHE BOCIIPUHUMATH /]
CamocrosiTenbHas padoTa 3agauu Ne2,5,7
DKBHUITOTECHIINAIHHEIE OOBSICHATH U OIHCHIBATH CBS3b uH(pOpMaLHUIO Ha CITYX,
ITOBEPXHOCTH. HanpsKEHHOCTU M Pa3HOCTH NOTEHIIMAIOB cTpouts 3¢ dhexTrBHOE
Konnencatope. Sneprit KomOunupoBaHHBIH ypok/ | 3HATH/IOHUMATH CMBICI BEIIMYHHBI BIAUMOCHCTETC ©
51 | 3apspKeHHOTO 1 P P OJTHOKJIACCHUKAMH TIPH @0 § 97-99

KOHACHCATOopa

CaMocTosTeNnbHas pa60Ta

«QJICKTpUYCCKas E€MKOCTBY»

BBIIOJIHEHUH COBMECTHOM




No Koa- IInanupyembie pe3yabTaThl Buaw u
. /;1 Tema ypoka BO Tun/¢gopma ypoka N ¢opmbI IIpumeuyanne
9aCOB OcBoeHne npeAMeTHbIX 3HAHUI YV KOHTPOJISI
[oBTOpeHue u YpOK MOBTOPEHUS U padoThI
YMeTh NPUMEHSITh TIOJTY4YCHHBIC 3HAHUS TIPU
52 | 00oOmIeHNe MaTepuana 1 000011IeHUS/ CP § 84-99
pelleHIH 3a1a4
«DNICKTPOCTATUKAY WupuBuayanpHas padoTa
MocTosiHHbII IekTpuyeckmii Tok (11 1)
YPOK 03HaKOMJICHHUS C .
A eKTOHICCKII ToK p OBEIM 3HaTh YCJIOBHUS CYLIECTBOBAHMS Ilosnasamenshvie VY[
Cnnanoxa 3aKoH O;\/Ia MaTepHAnOM/ JNEKTPUYECKOTO TOKA; 3HATH/TIOHUMATh yMegHe CIpYKTypHpOBAaTH
53 s ‘IaCTI;a Hem 1 Texus (I:OCTaBJleHI/Ie CMBICJT BEJIMYUH: CHJIA TOKA, yHCOHBIM MatTephal, ®O § 100-101
COHYOTI/IBHeHI/IC : OLODHOLO compoTuBIenue, Hanpsmkernne, DJIC; cmpicn | AaBaTh ONPEACICHNA,
p . p saxoHa OMa MOHATHA. YMEHHUE ICIaTh
KOHCIICKTa BBIBOJIBI HA OCHOBE
CXeMBI AMeKTPHYECKUX TTOTyYCHHOM
nenem. VYpok 3akperieHus
IMocnenoBarenbHoe U pm CII-:I)HOFO/ YMeTb coOMpaTh ICKTPHYECKHE LETH C unbopmau,
TaHABJINBATh
54 1 v MOCJIEIOBATEIEHBIM U MAPaJUICITbHBIM yCTaHaB/INBa DO § 102-103
mapaielbHOe ['pymmoBas ¢ppoHTaTBHAS COOTBETCTBHE MEKLY
COCIMTHEHUEM MIPOBOTHIKOB
CoeTMHEHNE pabota 00BEKTaMU U HX
IIPOBOJTHUKOB. XapaKTePUCTUKAMHU.
JlabopaTopnas paborta Ne8 Jluunocmnwvie YV/I.
paTopras p Ypoxk dhopmupoBaHus A
Uzyuenue MOTPeOHOCTH B
MPAKTUYECKUX UccnenoBaTs nocnenoBarenbHOE U Huctp.x
55 | mocienoBaTenbHOTO U 1 .. CIpaBEIITNBOM JIP
yMeHH/ napajuielIbHOe COEJMHEHUE ITPOBOAHUKOB N 1a6.pab.
napaJuiebHOTO OILICHMBAHHUU CBOCH
. Pabora B mapax
COEIMHEHUH IPOBOJAHUKOB paboTsI 1 pabOTHI
o 3HATh ¥ yMETh MPUMEHSTH [PU PEIICHUH OJTHOKIIACCHUKOB.
PaboTbl 1 MOIITHOCTH KoMOuHUpOBaHHbIH ypoK /
56 1 3a1a4 (GopMyI I BEIYUCICHHUS PaOOTHI U [IpuMeHeHHE NOTY4YEHHBIX D/ § 104
MIOCTOSIHHOTO TOKA. CamocrosTenbHas paborta N N
MOUIHOCTH DJIESKTPHYECKOTO TOKa 3HAHUI B IPAKTUICCKON
3HATH/TIOHUMATH CMBICIT BEIMIHHBI ACATCIIbHOCTH.
«OIIEKTPOJBIKYIIAs CHIIaY; 3HATh Pezcyramusnvie YV]J.
DNEeKTPOABMKYLIAS CUTIA. . hopMynrpoBKyY U popmyiry 3akoHa OMa sl | YMEHHUE COCTABIIATh IUIAH
. Kom6unupoBaHHbIit ypok / o .
57 3akon OMa 11 HOJTHOM 1 IIOJIHOH LeTH JUIsL BBITIOJIHEHUS 3aJaHUM CP § 105-107
CamocrosiTenbHas padoTa P
nenu YMers pewaTh 3a1a4u ¢ IPUMEHEHHEM y4uTes. Fa3BUTHE
3akoHa OMa JUIsl yuacTKa HENH U MOIHOM HaBbIKOB OLICHKH 1
Henu caMoaHalm3a.
JlabopaTopnas pabota Ne VpoK (opMuposais Kommynukamuenoie YY/I:
9 p I aKfﬂquC) X OnsITHEIM ITyTeM onpenensits IJC u YMEHHEC CIyNIaTh yIUTENIA [
58 | «Ompenenenune D/1C u 1 p eHuil/ BHYTpPEHHEE CONPOTUBIICHNE NCTOYHNKA U OJTHOKJIACCHHUKOB, JIP 136 26
BHYTPEHHETO yM TOKA APryMEHTHPOBATH CBOIO -pao.

COITPOTUBJICHUA

PaboTa B mapax

TOUYKY 3pEHHUSL.




Ne Kou- Ilnanupyembie pe3yJabTaThI Buaw u
. /;1 Tema ypoka BO Tun/¢gopma ypoka o N ¢opmbI IIpumeuyanne
9aCOB CBOCHME NMPeIMETHBIX 3HAHU YV KOHTPOJISt
HUCTOYHUKA TOKa»
OnekTpuyeckas Kom6uuupoBaHHsIil ypok / | 3HATH/OHUMATH U YMETh OOBSICHATH Tloznasamenvnvie YYJI.
IIPOBOJUMOCTD BELIECTB. NI0Bas ()POHTANIbHAS | OCHOBHBIE II0JIOKEHUS 3JIEKTPOHHOU TEOpUH MEHHUE CTPYKTYPUPOBaTh
59 1 r D0 108
IIpoBOAMMOCTE METAJLIOB. pabota IIPOBOAMMOCTH METAJUIOB yueOHbIIT MaTepual,
3aBUCUMOCTh JlaBaTh OIIPEIEICHMUS,
. 3HATH/IOHUMATH, KaK 3aBUCHT
COIPOTHUBJICHHUS OT KomOuHupoBaHHBIH YpOK / TIOHATHS. Y MEHHE JI€NIaTh
60 1 COTPOTHUBIICHHE METAJUIMIECKOTO CP § 109
TEMIIEPaTypBL. CamocrostensHas paboTa BBIBOJIBI HA OCHOBE
IIPOBOJHMKA OT TEMIIEPATYypPhbl N
CBepXIpoBOJUMOCTb. MOJIy4E€HHOMN
3HATH/IOHUMATH TIOHATHS: COOCTBCHHAS U MH(OpMAIHH,
Tok B IOIYIPOBOIHAKAX MpHUMECHAs IPOBOAUMOCTD, YMETh YCTaHaBJINBATH
yrp ' KomOuHnpoBaHHbI# ypok / | 0OBACHATH U OMKCHIBATH J[BA BU/IA COOTBETCTBUC MEXKIY
61 | [IpumecHas 1 T § 110-111
CamocrosiTenbHas paboTa | MPOBOTUMOCTH METAJUIOB, SIEKTPOHHO- XapaKTCpUCTUKAMH.
MIPOBOJUMOCTb. . I VVIT:
JIBIPOYHBIN NIEPEX0], HA3HAYECHUE PUHIIUII uunocmuvie VY.
JIEUCTBUS TPAH3UCTOPA IOTPEOHOCTE B
3AKOHOMCPHOCTH Kom6unupoBanHblit ypok / | 3HATH/IOHUMATH TOHATHS: CHIPABE/ITHEON
gy | mpoTeKanms ToKa B 1 v P P ' OLICHMBAHUH CBOEH 0 .
BaKyyMe. DICKTPOHHO- pynnosas éprHTaJ'ILHaH TEPMOJJIEKTPOHHAS SIMUCCHUS, KATOJIHbIE paBGoTHL H paBoTHI §
JyyeBas TpyOKa. pabota Ayan OJIHOKJIACCHHUKOB.
[IpumeHeHMe MoTy4eHHBIX
3HAHUH B MPAKTUYECKON
JIESTENBHOCTH.
Pezynamusnvie YVII.
yMEHHE
3 ; COCTaBJISATh IUIAH IS
5 HaTh/IIOHUMATh IOHATHE 3J161<Tp(%m/13a, BEITIOHEH S 3aaHui
AKOHOMEPHOCTHU Konie 5 y ;MLICJ'/I 1 popmyHpoBKy 3akoHa Dapanes yuurens. Passurie
63 | MPOTEKaHNs TOKa B 1 OMOMHHPOBAHHBIN YpO HaTh/TIOHUMATD TOHATHE «TUIA3MAY, YMETh | Lopy ieon ook 1 cp § 113-116

MIPOBOIAIIUNX KUAKOCTAX
" rasax.

WupuBunyanbHas padoTa

OOBSICHSTH U OIUCHIBATH CyHIeCTBOBaHUC
QJICKTPUYCCKOT'O TOKA B ra3ax, IpUMEHCHUEC
TJ1a3MBbl

camMoaHaJIn3a.
Kommynuxamusnvie YVJI.
YMEHHE CIyIaTh YIUTEIs
¥ OJTHOKJIACCHUKOB,
apryMEHTHPOBAaTh CBOIO
Touky 3peHus. OBIageHne
HaBbIKaMU BBICTYIUIEHUN
nepes ayiuTopueit

PA3JEJ V. OGOBIIEHUE U ITOBTOPEHHUE (5 u)




3aganui EI'D

WunuBuayansHas pabota

YMEHHE BOCIPUHUMATH
UH(POPMAITUIO HA CITYX,
cTpouth 3¢ dexTrBHOE
B3aUMOJEICTBUE C
OJTHOKJIACCHUKAMU TIPH
BBITIOJITHEHUH COBMECTHOM
paboThI

No Kou- IInanupyembie pe3yabTaThl Buaw u
. /;1 Tema ypoka BO Tun/¢gopma ypoka N ¢opmbI IIpumeuyanne
9aCOB OcBoeHne npegMeTHBIX 3HAHUI YV KOHTPOJISI
Ypox NoBTOpEHUS U [loznasamenvhnvie YY/I.
YMeTh peniath 3a1a4u ¢ IPUMCHEHUEM
64 | Mexanuka 0000meHuns/ yMeHue paboTarts ¢ CP § 1-116
M3y4EeHHOT0 MaTepHana
WupuBuayanpHas padoTa Pa3IMYHBIMU
¥POK HOBTOpCHH I YMeTh peniath 3a1a4u ¢ IPUMCHEHUEM HETOHHHRAMH
65 | TepmonmmHamuka 00001IeH s/ p P nHpOPMALINH, CPABHUBATH CP § 1-116
W3YUEeHHOTO MaTepraia
WnpuBuayanpHas paboTa 1 aHAJIIM3UPOBATH
YPOK NOBTOpEHHS 1 YMeTh pemarts 3aaqu ¢ IpUMEHEHUEM HH(OPMAILIIO, AEATE
66 | DmexTpocTaTHKa 0606merns/ o GHEOFO A p BBIBOJIbL, 1aBATH CP § 1-116
I/IHI[I/IBI/IZ[yaJILHaﬂ paGQTa v p OIPCACIICHMSA, TIOHATHS.
g7 | ViTorosas KoHTpobHAs Ypok KOHTpos/ VMeTh peraTh 3a1a4y ¢ IpUMEHEHHEM Pecynamusnvie YVI. Kp
pabota KoHTpoapHas pabdora M3YYCHHOTO MaTeprajia YMCHHE OIPEIENIATE LETD
ypOKa M CTaBUTh 33/1a4H,
HEOOXOUMBIE IJIs €€
JIOCTHKCHUS,
OpraHU30BaTh
BEITIOJTHEHHE 3aJaHUN
COTJIACHO YKa3aHUSIM
Ypok noBTOpeHUs 1 YUUTENS.
68 Pemerye THMORLIX 00001/ Kommynukamusnoie YVI. CP

@OpMBI KOHTPOJIS:
DO — ppoumanvhwvlii onpoc

CP — camocmosmenvuas paboma
JIP — nabopamopnas paboma

KP — konmponvHas paboma

T — mecm

@DJ[ — uzuueckuti ouxmanm
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MHUHHUCTEPCTBO ITPOCBEIEHUS POCCUINICKOHN ®EJIEPAITAN
MuHuCTEepCTBO 00pa30BaAHUS
CTaBponosibCcKoro Kpast
YnpasiieHue 00pa3zoBaHusi 1 MOJIOAEKHOH NMOJUTHKHI
BaarogapHeHCcKOro ropoackoro okpyra

CTaBponosibCcKoro Kpast

MOY "colI Ne 10"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

HéMO yaurernen 3amecturens qupekropa  Jupekrop MOY COII

0 paSOBilTGJIBHBIX 1o YBP Nol0

oOJacreit

«EcTtecTBO3HAHUE» U

«MaTtemMaTuka» Kocwuuona 1O.I1. Kypasnépa 1. A.

[Ipotokos Neb5 [Tpuka3 Nell2

PyKOBO nurens MO oT «25» mag 2023 . or «30» maz 2023 .

TI'anma E.H.

[Iporoxon Neb5

or «25» mag 2023 .
PABOYAS ITPOTPAMMA

(ID 3110103)

yueOHoro npeagmera «®usuka. bazoBblil ypoBeHb»

s obyuaronuxcst 10 kinacca

Ceso Bypaaukoe, 2023 rog






HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUN K pe3yJsibTaTaM
OCBOEHHSI OCHOBHOH 00pa3oBaTesNbHON mHporpammsl, npeactaBieHHbXx B OI'OC
COOQO, a Takxke c yu€roMm (QenepanbHOi paboueld MpoOrpamMmbl BOCIUTAHUSA U
KOHLEMIMK TpernojaBaHus yueOHoro mpeamera «@Pusnka» B 00pa30BaTENbHBIX
OpraHu3anuax Pocculickon denepanuuy, peAN3YIOLINUX OCHOBHBIE
oOpa3oBaresbHbIE IPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKEe HaAmpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAyYHOW KapTHHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOy4yeHur ux Qusrke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSTEIbHOCTHOIO
noaxona. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTam
oOydeHHUs, a TaKKe YYHUTHIBA€T HEOOXOJUMOCTh pealu3aluyd MEXMPEIMETHbIX
CBs3ell (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMU YYEOHBIMH IpeaMeTamMu. B Heit
OTIPEJICNISIFOTCS. OCHOBHBIC LENH M3Yy4eHUsS (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, MJIAHUPYEMbIEe Pe3yJIbTaThl OCBOCHHS Kypca (DU3MKH. JTUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (GU3MKU Ha 6a30BOM ypOBHE, B
TOM YHCIIE IPEIMETHBIE PE3yIbTaThI 110 ToJaM 00yUYeHHUS;
coJiepkaHue yueOHoro npeamera «Pu3nka» 1mno rojgaMm o0ydeHusl.

du3nka Kak Hayka O HaubOojee OOMMX 3aKOHAX NPUPOJbI, BBHICTyIas B
KauecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. [lIkonbHbINi Kype pU3uKH — cUCTEMO0Opa3y oM
JUISL €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SBJICHUN, M3ydyaeMbIX XHUMHUEH, OUOJIOTHeH,
¢buzmyeckorr reorpaduert u actpoHomueil. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHue (GU3MYECKUX 3HAHUM  ONpelessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHHs] HOBBIX MAaTEpUANIOB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHUX.
N3yyenue (u3MKHM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTHHBI MUpa OOydarmuxcs, B (GOpMHUPOBAHHWE YMEHHH NPUMEHSTH
HAYYHBIN METO]] TO3HAHUS MTPU BHIMOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUA.

B ocHOBy kypca ¢u3Mku 17 ypOBHA CpeAHero oOuiero oOpa3oBaHusA
MOJIOKEH psAX WOEH, KOTOpPbIE MOKHO paccMarpuBaTh KaK MPUHLHIBI €ro0
ITOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJICPKHUT MaTepuall U3 BCEX Pa3feiioB (PU3WKH, BKIIOYACT KaK
BONPOCHI KIIACCUYECKOMU, TaK U COBPEMEHHOM (PU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (QHU3UKH
00beMHEH BOKPYr (U3MYECKUX Teopwil. Bemaymmm B Kypce sBISeTCA
dbopMupoBaHUE TPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEUICCTBE H
noJie.

Hoesa eymanumapusayuu. BE peanusaiusi mpeanosiaraeT HUCHOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIHMANa (PU3NYCCKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSI
buzuku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PECHUYCCKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHYECKUMU TPOOIeMaMHu.

Hoes  npuknaonoti nanpaenennocmu. Kypc ¢Gu3uku mpennosiaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX M TEXHOJOTUYCCKUX MPHUITOKCHHMA
M3YYCHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TIOCPEACTBOM BBEICHUS DSJIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX OSKOJOTHYECKHMM MpoOlieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a TakkKe OOCYKICHHUS
po0sieM PaOHAILHOTO MPUPOAOIIONIB30BAHUS U AKOJIOTUIECKON OE30TacHOCTH.

Crep>XHEBBIMH D3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SIBIISIIOTCS (usnyeckre Teopuu (popMHUpOBaHUE TPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NIECKON TEOPUH, polid GyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O TMPHPOJAC, TpaHUIAX
NPUMEHUMOCTH TEOpWH, HJs ONHCAaHUS EeCTECTBCHHO-HAYYHBIX SIBICHUH W
IIPOIIECCOB).

CuCTeMHO-ACITeTFHOCTHBIN MOAX0Jl B Kypce (DM3MKHU peann3yercs Mpexe
BCETO 3a CUET OpraHU3allié AKCIEPUMEHTAIHHON NEATETHHOCTH O0YJaromuXcs.
Jlnst  GazoBoro ypoBHS Kypca (H3UKM — O3TO HCMOJIB30BAaHUE CHCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B Tporpamme 1o ¢u3nke oObeAMHEHBI B OOIIMN CIHCOK YYCHHYCCKUX
NPaKTHYECKUX padoT. BeiaeneHne B yka3aHHOM IMepedHe JabopaTopHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJII ¥ OILIGHKH, OCYIIECTBISIETCS  yYaCTHHKAMHU
00pa3oBaTeIbHOrO IMpollecca HCXOAs U3 OCOOCHHOCTEW IUIAaHHPOBAHHUS U
ocHalleHuss kaOunera ¢usuku. [lpy 3ToM oOecneynBaeTcss OBJIAJCHUE
OO0yYaIOUIUMUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIC HM3MEpPEHUs, HCCIEIOBaHUS
3aBHCHUMOCTEH (PU3MYECKHX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEIOKCHHBIX THIIOTE3.

Bonpmioe BHUMaHHME YHAETSCTCS PEHICHUIO PACYETHBIX W KAaueCTBEHHBIX
3amad. [lpu 3TOM [UIst pacu€THBIX 33734 MPUOPUTETOM SBISIFOTCS 3a/Ja4d C SIBHO
3amaHHON (PU3MUECKON MOJIEbIO0, TIO3BOJISIONINE IPUMEHSTh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOI0 pasjefia Kypca, TaK U UHTErpupys 3HAHUS W3
pasHbIX pa3nenoB. [ kauecTBEHHBIX 3aJay MPUOPUTETOM SIBIIAIOTCS 3aJaHus Ha
OoOBsICHEHHE TPOTEKaHHs (PU3NYECKHUX SIBJICHUN M MPOIECCOB B OKPY’KaOIIEH
KU3HU, TpeOyromue BblOOpa (PU3NYECKOW MOJEIN Il CHUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecleueHrnio ydeOHoro mpouecca 0a30Bblii ypoBeHb Kypca
(GU3HKK HA YPOBHE CpeAHEro 001Iero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSIX
MPEeIMETHOr0 KaOuHeTa (PU3MKU WU B YCJIOBHSIX WHTEIPUPOBAHHOrO KaOHWHETa
MIPEIMETOB €CTECTBEHHO-HAY4YHOIro KA. B xabuHere (U3MKM NOIDKHO OBITH
HeoOXoauMoe J1abopaTopHOe OOOpYIOBAaHHME JUIS BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe y4YEHUYECKUX MPAKTUYECKUX PabOT M JEMOHCTPALMOHHOE
o0opyI0BaHHUE.

JlemoHcTpanmoHHoe o0opynoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U  00ECIeuMBaeT MOCTAaHOBKY
MEPEUUCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpALMM JUIs
UCCJIEIOBAaHUS  M3Y4YaeMbIX SIBIEHUHW M  MOPOLECCOB, OMIHPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHUE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMaTHYECKUX KOMILUIEKTOB M OOeclieyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuwaromuxcs. Temarnueckue KOMIUIEKTHI
1a0b0paTOpHOr0 000PYNOBaHUS JOMKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BAaHUM aHAJIOTOBBIX U IIM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX J1abOpaTOpuil.

OCHOBHBIMHM LIENISIMU U3YyueHUs PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS
dbopMupoBaHUE HMHTEpeca U CTpEeMJICHUS OOy4YaIOIIMXCA K HAaydHOMY
U3YYEHUIO TPUPOJbI, Pa3BUTUE HX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;
pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
MCCJIEeI0BATEIHCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;
dbopMHUpOBaHME HAYYHOIO MHUPOBO33PEHUSI Kak pe3yjibTaTa HU3Y4YEHUS
OCHOB CTPOEHHUSI MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE YMEHHH OOBACHATH SIBICHHS C HUCIOJIb30BAaHUEM
(bu3HYeCcKUX 3HAHUM U HaYYHBIX J0KA3aTEIbCTB;
dbopMHpoBaHUE TPEACTABICHUNA O POJM (UIMKU AJsi Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHue 3TUX Liened o0ecreynBaeTcs pelieHrueM CIeIyIoNMX 3a/1ad B

mpolecce u3y4eHus Kypca QU3MKU Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus:



puoOpeTeHHE CUCTEMbl  3HAHUU 00 o0mux  (U3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, ODJICKTPOJWHAMHUKY, KBAaHTOBYH (H3UKY U
AIIEMEHTHI aCTPOU3HKHY;

dbopMHpOBaHWE YMEHHH TPUMEHSATh TEOPETHUYSCKHE 3HAHUS IS
OOBsICHEHUS (U3UYECKUX SBJICHWUA B TPUPOJAE U JUIA  TPHHITHS
MPAKTUICCKUX PEIICHUHN B TTOBCEIHCBHOM JKHU3HH,

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IWYHBIX 3aJad C SBHO 3aJlaHHOM
buznyecKkoil MoIeNblo, 3aaad, TMOJAPa3yMEBAIOIIMX CaAMOCTOSTEIHHOE
co3nanue GU3MYECKON MO, aICKBAaTHON YCIIOBHSM 3a/1auH;
MOHMMaHUEe (PU3NYECKUX OCHOB W IPUHIUIIOB JCUCTBUS TCXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIECCOB, X BIUSHUS Ha OKPYIKAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSTEIBLHOTO TUITAHWPOBAHUS M IPOBEACHUS
(GU3MYECKNX SKCIICPUMEHTOB, aHANIHW3a M HWHTEPIpeTalnu WH(OopMaIuy,
OTIpe/IeTICHHsI IOCTOBEPHOCTH TOJTYYSHHOT'O PE3yIbTaTa,

CO3/IaHWE YCJIOBHI JUIsl Pa3BUTHS YMEHHUH MPOCKTHO-MUCCIIEIOBATEIHCKOM,
TBOPYECKOU JEATEIHLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETrO OOIIETo
obpazoBanus orBoauTcs 136 wacos: B 10 kiracce — 68 yacoB (2 yaca B Heaen), B
11 xnacce — 68 yacos (2 yaca B HEZIETIO).

[Ipennaraemelii B mporpamMme 1o (HU3UKE IEpPEUYCHb JA0OPATOPHBIX U
MPAKTUYCCKUX padOT SABISCTCS PEKOMEHIOBAaHHBIM, YYHUTEIb JIeJAeT BBIOOD
MPOBEJICHUS JIA0OPATOPHBIX PAabOT W OMNBITOB C YYETOM HWHAWBUIYaJTIbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®uznka u MeToAbl HAYYHOT'0 O3HAHUS

®usuka — Hayka o mnpupone. Hayunele mMeTonpl MO3HAHUS OKPYXKAIOLIErO
mupa. Posb dkcnepuMeHTa W TEOpUM B IIpoLECCe IIO3HAHUS I[PUPOJBL.
OKCNepUMEHT B (PU3HKE.

MonenupoBanue ¢GuU3HUECKUX SIBIEHUN U mpoueccoB. HaydyHbie rumoTessl.
®duznyeckue 3aKOHbI M TeOpHH. ['paHUIIbI TPUMEHUMOCTU (U3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto Qusuku B POpMUPOBAHMU COBPEMEHHOM HAYYHON KapTHUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBLHOCTHU JIFOEH.

Jlemoncmpayuu

AnanoroBele U 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKHU.

Pa3znen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe aBIKeHHEe. OTHOCHUTEILHOCTL MEXAHUYECKOTO BHKEHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, ckopocth (CpeAHssi CKOPOCTb, MIHOBCHHAss CKOPOCTb) M
YCKOPEHHE MaTepUaJIbHON TOYKH, HUX IPOCKIMW HAa OCH CHCTEMBI KOOPIMHAT.
CrnosxeHHe TTepeMEIICHUI B CITI0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBWXKCHHE. [ paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHs, IIYTH U TIEPEMECIICHUS
MaTepHAIbHON TOYKH OT BPEMCHH.

CBoOoaHoe najieHne. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonuHeitHoe  aBwkeHue. JIBWKCHUE  MaTepUalbHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopoctk. [lepron u yacrota obpaiienus. [leHTpocTpeMUTEIbHOE YCKOPEHUE.

TexHUYeCKHEe YCTPOMCTBA M MPAKTUYECKOE TPUMCHCHHE. CIHIOMETD,
JBUKCHUE CHAPSJIOB, IIEMTHBIC U PEMEHHBIC TTePeIavH.

Jlemoncmpayuu

Moenb CUCTEMBbI OTCYETA, WILTFOCTPAIMS KHHEMAaTHYCCKUX XapaKTCPUCTHUK
JBIDKECHUSL.

[TpeoOpazoBaHue ABMKEHUHN C UCTIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[TageHune TN B BO3AYXE U B pa3peKESHHOM IPOCTPAHCTRBE.

HaGmroneHne NBYOKCHHS Teia, OPONICHHOTO IOJ YIJIOM K TOPH30HTY H
TOPU30HTATBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaIeHHUS.

HamnpagiieHne ckopoCcTH NpU JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne HEpaBHOMEPHOIO IABHKEHUS C LIEJIBIO ONPENEIICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOUIEHUS MEXKAY IMYyTAMH, HPOWICHHBIMM TEJIOM 3a
MIOCJIEI0OBATENbHBIE PABHBIE NIPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBWKEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne IBM>KEHUS IAPUKA B BA3KOU KUJIKOCTH.

W3yuyenue nBM>KeHUs Tea, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. Jlunamuka

IIpyHoun  orHocutenbHOcTH  ['anmumes.  IlepBbii  3axkoH  HeroToHa.
HNHepupnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepniosunuu cui. Bropoit 3akoH HeroToHa
IUIsL MaTepuaabHOM ToukH. Tpetuil 3akoH HproTOHA 11 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttsrorenus. Cunma Tskectu. IlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, ckonbxenus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TEJA B )KUAKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl. YcinoBus
paBHOBECHS TBEPAOIO Tea.

TexHu4eckne yCTpOWCTBA W MNPAKTUYECKOE NPUMEHEHHE. MOJUIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne NHEpLUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedOpMaIliH.

HesecomocTts. Bec Tena rpu yCKOpeHHOM NMOABEME U MAJICHUM.

CpaBHEHUE CUJI TPEHUS TTOKOS, KAYEHUS U CKOJIbKECHMUS.

VYcnmoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue npmxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTUA CHUJI YIPYTOCTH, BO3HMKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT ux AehopMalluu.

UccnenoBanue ycloBUW paBHOBECHS TBEPAOro Tela, HMMEKOIIET0 OCh
BpaILICHUSI.

Tema 3. 3axkonvl coxpanenusn 6 mexaHuke

Hmnynsc MaTepHaibHOW TOYKM (Tejaa), CHCTEMbl MaTepUATBbHBIX TOYEK.
NMnynbCc cuiabl M U3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTuBHOE JIBHKEHUE.

Pa6ora cuibl. MOITHOCTD CHITHI.

Kunetnueckass sHeprusi marepuaqbHOW TOYKHU. TeopeMa 00 H3MEHEHUH
KUHETUYECKOW SHEPTUH.

IToreHuuanbHas SHEprus. [ToreHumanbHas SHEprus yOpyro
neopMUpOBaHHONW  TpyKuHBI.  [loTeHIManpHass HHEprust Tejla  BOJIU3H
MMOBEPXHOCTHU 3€MIIH.

[ToreHuManbHblE U HEMNOTCHIMWAJIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C M3MEHEHHEM MEXAaHUYECKON JHEPruy CHUCTEMBbI Tell.
3aKOH COXpaHEHUS MEXAHUUYECKOW SHEPTUH.

VYrpyrue u Heynpyrvue CTOJIKHOBEHUS.

TexHuueckue ycTpoNCTBAa M MPAKTUYECKOE NMPUMEHEHHWE: BOJIOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE JIBHKEHUE.

[lepexo1 MOTEHIIMAILHOM SHEPTUU B KWHETUUECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomol

N3yuenne abCOMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOIO KT'yTa.

Pa3nen 3. Mosekyasipuasi pu3uKa U TEpMOAUHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. duddys3ms. Xapakrep NBWKEHHS U
B3aUMOJECHCTBHSl YacTHI] BellecTBa. MOJENM CTPOEHHs Tra30B, JKUJIKOCTEH H
TBEPABIX TeT U O0BSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Moseky. KonndecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temnepatyp
Llenbcus.



Mopgens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHHM HJIeaJbHOTO Ta3a. AOCOJIOTHas TemIeparypa Kak Mmepa
CpPEeIHENl KWHETUYECKOW HHEpPruM TEIUIOBOrO IBWKEHMsS dvacTul raza. [llkama
temneparyp KensBuHa. I'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH /lampToHa. M30mponecchl B UICATIBHOM ra3e ¢ MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OIMPOILIECCOB. HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuduecknue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE. TEPMOMETP,
O6apomerTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeulecTBa, (oTtorpaduu
MOJIEKYJ OPraHUYECKUX COEIUHEHHUI.

OmnbITel 10 7D GY3UN KUJIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBH>KEHHUS .

Mopens onbita lllTepHa.

OnbITHl, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXKMOJIEKYISIPHOTO
B3aUMO/ICHICTBHS.

Mogens, MILTIOCTpUPYIOLIas IPUPOY IaBJIEHUS ra3a Ha CTEHKH COCYAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HJICAIbHOrO Trasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Maccbl BO3AyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY IMApaMETPaMU COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoouHaAMUKU

TepmonnHamuyeckass cucteMa. BHYTpeHHSIsI SHEpPrusi TEPMOJIWHAMUYECKON
CUCTEMBI U criocoObl €€ n3mMenenus. KomnyuecTBo Teminorel U padota. BHyTpenHss
DHEpPrus  OJHOATOMHOIO  HJACAIbHOTO  rasa. Buuabl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKLIMS, U3Iy4YEeHHE. YIeJIbHas TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMI0ThI pU TEIJIONEPEaAUE.

[lonsitue o0 anumabaTtHoM mpouecce. I[lepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh po1ieccoB B MPUPOJIE.

TenmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus SHEpPrud B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nevctBus TerioBod MamuHbl. [lukn KapHo u ero ko3gUIMEHT MOJIE3HOT0
AeHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETNIOIHEPTETHKH.



TexHuueckue YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE. JBUTaTelb
BHYTPEHHET'0 CrOpaHusi, OLITOBOM XOJOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meneHue BHyTpeHHEW JHEPrUM Tejia TPU COBEPIIEHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ JEWCTBHEM CKaTOTO BO3/JyXa, HarpeBaHue s¢upa B
JaTyHHOU TPyOKe myTéM TpeHus (BUICOAEMOHCTPAIIH).

V3MeHeHne BHYTPEHHEH SHEPruM (TeMIiepaTyphl) Teja Py TeIionepeaaye.

OneIT 10 aguabaTHOMY pacIIUpPeHHi0 Bo3Ayxa (OMBIT € BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENIS BHYTPEHHETO CTOPAHUSs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomol

N3Mmepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aepecamnvie cocmosanusa eeuiecmea. DPazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3AyXa. HacelmeHHbld mnap. YaenbHas TeIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kuakue kpuctauibl. CoBpemeHHble Marepuaibl. [lmaBieHue u
KpUCTAJTU3aIus. Y IeapHas TerioTa miasienus. Cyonumarus.

YpaBHeHHE TETIOBOro OanaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TMPUMEHEHHUE. TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJYyYEHUS COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEepHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MEpPEHUSI BIAKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpucTasiioB.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3MepeHre OTHOCUTENIBLHOM BJIAXKHOCTH BO3yXa.

Paznea 4. DaekTpoauHamMuka
Tema 1. dnekmpocmamuxa
OnekTpu3auus Ten. OJEKTpUYEeCKWid 3apsan. JBa BHIA DIIEKTPUYECKUX
3apanoB. IIpOBOOHWKHM, AMAJIEKTPUKH M TOJYINPOBOJHUKH. 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsia.
B3anmoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  anekTpuyeckoro mons. [IpuHnun



CYIEpHO3UIUH DJIEKTPUYECKUX TOJIeH. JIMHUM HANpsHKEHHOCTH BJIEKTPUYECKOTO
TIOJIA.

Pabora cunm  smekTpocraruueckoro  mojig.  Ilotenmuman.  PasnocTh
MOTEHUHUANOB. [IpOBONHUKM UM JHUIJIEKTPUKU B DBIEKTPOCTATUYECKOM  IOJIE.
Jndniextpudeckast IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TeXHUYeCKHe YCTPOMCTBA W TMPAKTUYECKOE NPUMEHEHUE. DIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAasl 3alliTa, 3a3eMJICHHE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN anmnapar, CTPyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT JEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEIL.

[IpoBOAHUKH B BIIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUUECKAS 3AIUTA.

JIADJIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTopa OT IUIONAau
TUIACTHH, PACCTOSIHUS MEXIY HUMU U TUIJIEKTPUUECCKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3mepeHnne 3neKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannvwtit Inexkmpuueckuit mox. Toku 6 paznuunlx cpeoax

DJIEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAHMUSI AJIECKTPUUYECKOTO TOKa.
Hctounuku Toka. Cuna toka. I[locTosSsHHBIN TOK.

Hanpsixenne. 3akon Oma 7151 yyacTKa LEeTnH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y ACIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TTPOBOJHUKOB.

Pabora omektpuueckoro Toka. 3akoH JDxoymsa—Jlenma. MountHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE CONPOTUBJIICHHWE HCTOYHUKA TOKA.
3akon OMa J1Jis OJHOM (3aMKHYTOM) 3JIeKTpHUecKoi 1emnu. KopoTkoe 3aMbIKaHHe.

DJIEKTpOHHAsI ~ MPOBOJUMOCTh  TBEPJBIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 51 MpUMECHas IIPOBOJAUMOCTD
noynpoBoAHUKOB. CBolicTBa P—N-niepexoa. [lomynmpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  paciiaBax  dJIEKTPOJHUTOB.
DIIEKTPOIMTUYECKAS TUCCOLUAIUSA. DIEKTPOIIU3.



DJIeKTpuUYeCcKuidi TOK B ra3ax. CamMOCTOSITENIbHBII M HECAMOCTOSTEJIbHBIN
pazpsan. Monuus. [ma3zma.

TeXHUYEeCKHEe YCTPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE. aMIEPMETP,
BOJITMETP, pEOCTaT, HUCTOYHHKUA TOKa, OJJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOJTYITPOBOAHUKOBBIN JTHOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUIIbl TOKa U HANPSIKECHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS IUJIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
TUIOIA/IM TIONIEPEYHOIO CEUYEHHUS U MaTepuaia.

CmenaHHoe COeMHEHUE TTPOBOHUKOB.

[Ipsmoe wu3MepeHue »BIeKTpoABMXKylIed cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTHUBIICHHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBout pa3psia U MPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOA.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yyeHune cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3mepeHne 3J1eKTpOABHKYIIEW CUJIBI UCTOUHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHMUS.

HabGmronenue snekrpoiiusa.

MexknpeamMmeTHbie CBA3U

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 kitacce ocymiecTBIsETCS ¢
YYETOM COJIEPKATEIIBHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MAaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnubie nonsamus, CBS3aHHBIE C HW3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHMS. SIBICHUE, HAy4HBIA (hakT, TUIMOTe3a, (U3UYECKasl BEJIMYMHA, 3aKOH,
Teopusi, HaOII0IeHNE, SKCIIEPUMEHT, MOJISITMPOBAaHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pellleHUE CUCTEMbl ypaBHEHUMW, JUHEHHas QyHKIHS,
napaboia, runepOoia, ux rpauKud U CBOHNCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX ITPOEKIIUHU HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe JBM)XEHUE B KMBOU npupoae, nuddysus, ocMoc,
TEIIOOOMEH KUBBIX OpraHM3MOB (BHIBI TEILUIONEPEAaUH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B dKUBOU IPUPOJIE.

Xumus. TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAsg Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs JUCCOLMALIUSA,
rajbBaHUKA.

I'eocpagpus: B1a)XHOCTH BO3lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHuEe JBUKEHUH C HCIOJIb30BAHUEM MEXaHHM3MOB,
y4€T TpEeHUs B TEXHHUKE, MOIIIMIHUKHN, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TeXHUKe (pakera, BOJOMET W JAPYrue), ABUraTellb BHYTPECHHETO
Cropasusi, mapoBas TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJIyYEHUsSI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE D3JIEKTPOIpHOOpOB,
KCEPOKC, CTpYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznea 4. DaekTpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE  MarHuTHL. ~ B3amMoJelWCTBHE  IIOCTOSHHBIX  MarHUTOB.
MarautHoe mosne. BekTtop MarHuTHOM wuWHAYKIUU. [IpuHUUN cynepno3uiuu
MAarHUTHBIX MoJied. JIMHUM MarHuTHOM WHAYKUMU. KapThuHa JIUMHUNA MarHUTHOU
WHYKIMHU MOJI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TOJ€ NPOBOAHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUU
MarHMTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHMKA M 3aMKHYTOTI'O KOJIBLEBOIO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOyJib U HampaBiieHUE. [[BrKeHHE 3apsHKEHHOW YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuiibl JlopeHia.

SlBneHue AieKTpOMarHuTHOM HWHAYKOUU. [lOTOK BEkTOpa MarHUTHOW
WHAYKIUUA. OJEKTPOABMIKYILAST CWJIA HWHAYKIUHA. 3aKOH JJIEKTPOMATHUTHOM
nnaykuuu dapanes.

BuxpeBoe »siiekTpuueckoe Tmosie. IJIEKTPOABUXKYIIAS CUJIAa HUHIYKIUUA B
MPOBOJHUKE, IBUKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHaykTUBHOCTh. SIBJ€HHME CaMOMHAYKIMU. OJICKTPOABMXKYIIAs CHUJIa
CaMOMHAYKIIHH.

DHEPrusi MarHUTHOTO TOJI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE. IMOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, BJECKTPOJABUIrATENb, YCKOPUTEIU BJIEMEHTAPHBIX
YaCTHUll, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUM UHIYKITUM MAarHATHOTO TTOJIS.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

JelictBue cuiibl JIopeHIla Ha MOHBI AJIEKTPOJIUTA.

SBiIeHNE NEKTPOMATHUTHOW UHAYKIIHH.

[IpaBuio Jlenua.

3aBUCUMOCTb 3JIEKTPOJABHMXKYILECH CHUJIbI MHIYKIIMA OT CKOPOCTH M3MEHEHHUS
MarHUTHOTO MOTOKA.

SBiieHNE CaMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3ydyenrne MarHuTHOTO TOJISl KATYIIKK C TOKOM.

UccnenoBanue AeiCTBUS MOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3znen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koa1eoanus

KonebarenrHast  cucrema. CBOOOIHBIE  MEXAaHHUYECKHE  KOJIEOaHUS.
IMapmonnueckue konebanus. Ilepuon, vactora, aMmuiutyaa u ¢asza KoseOaHuil.
[IpyxuHHBIN MaATHUK. MareMaTU4yeCKU MAasTHUK. YPAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiiieHre SHepruy MpU TapMOHUYECKUX KOJICOAHUSIX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
HJeaqbHOM KoJie0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHHUUYECKUMU W
AIIEKTPOMArHuTHbIMU KojeOanusmu. dopmyna TomMcoHa. 3akoH CoOXpaHEHHUs
SHEPIUH B UCaTBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXawIUX KoieOaHusX. BeIHY)IeHHbIE MEXaHUUECKHE
koJnebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTpOMarHuTHHIE KOJIeOaHusI.

Ilepemennblii  TOK. CHHYCOHWJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKa U
HanpsHKEHUS.

Tpanchopmarop. [IpousBoacTBO, mepenada U MOTPEOJICHUE DIICKTPUICCKON
SHEPruu. JKOJIOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JIEKTposHepruu. Kymnprypa
HCTIOJIb30BAHUSA JJIEKTPOIHEPTUU B MIOBCEIHEBHOW KU3HMU.

TeXHUYeCKHe YCTPOWCTBA M NPAKTUUYECKOE NPUMEHEHHE. JJIEKTPUUYECKUU
3BOHOK, TEHEPATOP NIEPEMEHHOTO TOKA, TUHUU DIICKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeabHOW CHUCTeMbI (MPYKUHHBIA KM
MaTeMaTUYECKUN MasTHHK).



HabGmronenue 3aTyxaromux KoieOaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJIEOAHU.

Habmonenne pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUSI.

OcuusutorpaMmsl (3aBUCHMOCTH CHJIBI TOKA M HATIPSKCHUST OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocineqoBaTENbHOM COEIUHEHUU PE3UCTOpPa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUM 3JIeKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOAA MalbIX KOJIeOaHWH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne TmepeMEHHOT0 TOKa B 1LEMM U3  IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KAaTYUIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE G0JIHbI

Mexanudeckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHHs: W JUIMHA BOJIHBI. [lomepeuHble W TOPOJOJBHBIE BOJIHBI.
WuTtepdeperuus u 1uPpakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI M3IYUYEHUS DJECKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BexktopoB E, B, V B anexTpomMarauTHo#l BosHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHHE, MPEJOMIICHUE, MOosipu3aus, 1udpakims,
uHTepdepenirs. CKopocTb 371€KTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paANOCBI3U U TeNEeBUACHUS. Paguonokamusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH cpeIb.

TexHuueckre ycTpoilcTBAa U MPaKTUYECKOE MPUMEHEHUE. MY3bIKalbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasg IUArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajaap,
paaroNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTEPEYHBIX U MPOAOIBHBIX BOJH.

Koneobmromieecs Teno Kak HCTOUHUK 3BYKA.

HaGmonenne oTpaxkeHus ¥ PeIoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue unrepdepeHinu u M@ pakiuu MeXaHM4eCKUX BOJIH.

3BYKOBOU pe30HaHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYIOH U
4acTOTOH KoJieOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXKE€HHUE,
MpeJIoMIICHHE, ToJiapu3aus, nudpakius, uHTepPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsgsMonMHENWHOE paclpOCTpaHEHUE CBETa B
ogHopoaHOu cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue m3o0pakeHUN B
TIJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTelNb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus ceeta. CroxHBIN cocTaB 6enoro ceeta. [[Ber.

ColOuparomue W pacceuBaronue JHUH3bL. ToHkas nauH3a. DOKycHOe
paccTosiHUEe M ONTHYECKas cujla TOHKOW JNuH3BL. [locTpoeHune wu3zoOpaxeHud B
coOuparoumx 1 pacceuBaronux jguH3zax. Gopmyna TOHKOW JHH3BL. YBeIUYEHHE,
JTABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. WnaTepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIOIEHUST MaKCUMyMOB W MHUHMMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CHH(pa3HbIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakius cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MaJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUu(dPaKIMOHHYIO PEHIETKY.

[Tonsipuszanus cBera.

TexHuueckue yCTpPOMCTBA M TMPAKTUUYECKOE MPUMEHEHHUE. OYKH, JIyIa,
dboToanmapaT, TPOCKIUOHHBIA ammapar, MHUKPOCKOM, TEIECKOI, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHWE U MPEIIOMIICHUE CBETA.
Ontruueckue mpuoopHI.

[TonHnoe BHyTpeHHEE oTpakeHue. Mojielib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGnronenue untepdepeHiium cBeTa.

HabGnronenue nudpakuum crera.

HabGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBLIO TU(PPAKITUOHHON PEIIETKHY.

HabGnronenue nmomnsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol



N3mepenne nokasaress NpeoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cllenaJILHOI TEOPUM OTHOCUTEIHLHOCTH
['panunbl  OpUMEHUMOCTH  Kjaccuuecko — mexanuku.  [locTynaTsl
CHEIUANIbHON TEOPUU OTHOCHUTENBHOCTH: HWHBAPUAHTHOCTb MOJYJS CKOPOCTHU
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIIBHOCTH DWHILITEHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMe/JIeHe BPEMEHU M COKpallleHHe
JUTUHBI.
DHeprusi ¥ UMITYJIbC PENSATUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChI C aHeerel‘/i U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. 3Hep1“1/151
IIOKOA.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6anmoeoit onmuKu
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTuUs
U UMIyJbC (OTOHA.
OTtkpeiTre 1 uccienoBanue Gorodpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dotorddexra. YpaBuenue DitHmreHa g dortodrddexra. «KpacHas rpaHuia»
dbororddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOenena.

XHUMHYeCcKoe JeHCTBHUE CBETA.

TexHuueckre yCTpoWcTBa W MpPaKTUYECKOE MpPUMEHEHHUE: (POTOAIIEMEHT,
dboTogaTUMK, coHEeUHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®oto3¢(deKT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHElIHero ¢poTodddekra.

Ceronuo.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
IInanerapnas mogxens aroma. lloctymatel bopa. W3nydenue u mnorsouieHue
(GOTOHOB mMpHU Mepexojie aToMa C OJHOTO YPOBHS SHEpPrud Ha Jpyrou. Bumisl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOJA.

BonHoBsie cBolicTBa yactull. Bosubl ae bpoiing. KopnyckyiispHo-BOJTHOBOK
yaau3M.

CHIOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHu4yeckne yCTpPOMCTBa M NPAKTHUECKOE INPUMEHEHUE. CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu
Mopnens onbiTa Pesepdopaa.
OrnpeneneHue JUIMHBI BOJIHBI JIa3epa.
HaGmonenne nuHedvaTsiX CIIEKTPOB U3ITYUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Hab6nroneHue nuHevyaToro cuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopna mo  ompeneneHuio  cocTaBa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, TramMma-u3IydeHUS.
Brnusinue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpOTOHa W HeWTpoHa. HyknonHas mogmens snupa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. OJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacnan. [amma-
U3JlyyeHue. 3aKOH paJuoakTUBHOTO pacnaja.
DHeprus CBsi3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. JledexT macchl spa.
SAnepusle peakuuu. JleneHue u CUHTE3 SAEP.
SAnepusiii peaktop. TepMmosimepHbili cuHTe3. [IpoOieMbl M TMEPCIEKTHUBBI
AIEPHON DHEPTETUKUA. DKOJIOTUYECKHUE aCIIEKThI SIACPHON SHEPIE€TUKH.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOICHUS U PETUCTPALIUN JIIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIe B3auMoeHcTBU. EAMHCTBO hH3UYECKOM KapTUHBI MUpA.
TexHuueckne ycTpolcTBa M MPAKTUUECKOE NMPUMEHEHUE: JO3UMETpP, Kamepa
Bunbcona, siaepHblil peaktop, atToMHas 6omba.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIIUX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HccnenoBanue TpekoB dacTHil (110 TOTOBBIM (poTorpadusim).

Pa3znea 8. djieMeHTHI aCTPOHOMUM U aCTPOPU3NKH

Oranbl pa3BUTUS acTpoHOMUH. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JBIDKEHHUE.

CoJiHeyHast cucTeEMa.

Connne. ConHeunasi akTuBHOCTh. Mctounuk sHepruum CoyiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpamMma «CHEKTpaJIbHBIM KJlacc —
CBETUMOCTB». 3BE31bI TJIABHOHM MOCJIEI0BATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTH» I 3BE3]l TJIaBHOW MOCIEI0BAaTEIbHOCTH. BHYTpeHHEE CTpOeHHE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostounu CoiHua U
3BE3/1. DTanbl )KU3HH 3BE3I.

Mineunsiii Ilyte — nama I'anaktuka. [lonoxkenue u nBukenue ColiHIIA B
lNanaktuke. Tunel ranmaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE ABIPHI B AIpax
raJlakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. Pazberanue ranakTuk.
Teopust bosiboro B3peiBa. PEIMKTOBOE U3ITyYCHHE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JIJI ONIpPEeJICICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cOo3Be3/1Msi CEeBEpHOro MOJyIIapus U sIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro [lyTu.

Oo6o0maronee NOBTOPEeHNE

Ponpr ¢u3ukm W acTpOHOMHMM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMAIBHOM U ATUYECKON chepax NesITeIbHOCTH YeIoBeKa, POJib U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOW HAyYHOUW KapTUHE MHUPA, POJib (HU3NIECKON TEOPUH
B (OpMUPOBAaHUU TMPEJACTABICHUM O (UBNYECKOW KapTHHE MHUPA, MECTO
(dbu3nYecKor KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kitacce ocymiecTBIsSETCs ¢
y4ETOM COJZIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMud MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoscnpeomemnuvle nouwsimus, CB3aHHBIE C M3yYCHHUEM METOJOB HAyYHOTO
MO3HAHMS. SIBJICHUE, HAy4HBIA (hakT, TUIMOTe3a, (U3UYECKasl BEJIMYMHA, 3aKOH,
Teopusl, HaOII0IeHNE, SKCIIEPUMEHT, MOJISITMPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peuieHWE CHUCTEMbl YPABHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOEKIMM HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK TOAO00US TPEYroIbHUKOB,
ompeeNieHue TIOoaau IIOCKUX GUryp u oobemMa Tel.

buonoeus: »snexkTpuyeckue SBJICHUS B JKUBOM MpuUpoje, KojeOaTebHbIC
JIBW)KCHUS B )KMBOM MPUPOJIC, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, ACHCTBUE
pajualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTYpa TBEPIBIX
TeJ, MEXaHH3Mbl OOpa3OBaHUS KPUCTAIIIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHayius.



l'eocpaghus:  marHuTHble TmOdOCa 3€MIIM, 3alieKHM MATHUTHBIX DY/,
boToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICEHU,

Texnonocua. JIMAHUM DIIEKTpOIlEpeNad, TIE€HEepaTop IEPEMEHHOIO TOKa,
JJIEKTPOJBUIaTeNb, WHAYKLUMOHHAS II€Yb, pajap, pPaavuONPUEMHUK, TEIECBU3OD,
anTeHHa, teiedon, CBY-meuyb, MpOEKUMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJiHeyHas baTapes.



IINIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHUSA INTPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Du3Wka» Ha YpPOBHE CpeIHEro oOIIero
obpazoBanus (0a30BBIi YpOBEHB) MOKHO OOECHCUUThH JOCTHIKEHUE CIICTYIOIIHX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTo mpeamera «Du3nka» TO0KHBI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBAThHCS
chOopMUPOBAaHHOW BHYTPEHHEW IMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIHIMPEHHE KXU3HECHHOTO
ONBITA Y OIBITA JESATEIIBHOCTH B IIPOLECCE PEeAIU3ALUN OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIIUK O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOI0 00IEeCTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEITEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
oOLIECTBa, yYaCTBOBATh B CAMOYMPABICHUH B 00pa30BaTelIbHONW OpraHu3alllH;

YMEHHUE B3aUMOJEHUCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBHUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS

c(hOopMUPOBAHHOCTH POCCUNCKOU IrPaXIaHCKOMN UJICHTUYHOCTH,
MaTPUOTHU3MA,

LIEHHOCTHOE OTHOLIEHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESATETbHOCTU YUYEHOTO);

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYyAYLIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETOo (PU3NYECKON HAYKE,



5) Tpy/10BOro BOCHIUTAHUS:

WHTEPEC K pa3InYHbIM cdepaM MpodheCcCHOHAIBHON ACATCIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C U3UKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymeli mpodeccun u peanr30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(GU3HMKY Ha TPOTSHKCHUU BCEH KU3HU;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .

c(OpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBl, OCO3HAHHE TJIOOATBHOTO
XapakTepa dKOJIOTHICCKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYILECTBIEHUE AECUCTBUM B OKPYKAIOUIEH CPELE HA OCHOBE
3HAHMSI [IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OIbITa ACATCIBHOCTH 3KOJIOTMYECKOW HAlpaBJICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (hHU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS GU3MUCCKON HAYKH;

OCO3HAHHWE IICHHOCTH HAyYHOH JIeATEIbHOCTH, TOTOBHOCTh B IIpoliecce
M3Y4YCHUS  (PU3MKH  OCYIICCTBJIATH  NPOSKTHYHO W HCCICI0BATEIbCKYIO
JCATENBHOCTh HHAUBUYAJIBHO U B TPYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornyeckne aeiicTBUS .
caMOCTOSITEeIbHO  (OPMYJIHMPOBATh M aKTyaJu3HpoOBaTh  IPoOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE,
ONpeAesTh LU ACATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
IIOCTHKCHUS,
BBIABJISITH 3aKOHOMEPHOCTHM M NIPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(hUBUYECKUX SBJICHUSX,
pa3pabaTrbIBaTh IJIaH pelieHus] MpoOJieMbl ¢ YYETOM aHaln3a WMEIOMIUXCS
MaTepHUaIbHbIX U HEMaTEPUAIBHBIX PECYPCOB,3
BHOCHUTH KOPPEKTHUBBI B AEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEeJIIM, OLIEHUBATh PUCKU MOCIEACTBUN 1€ATEIbHOCTH;
KOOPAWMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBHUSX  PEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBrbIe ucciieoBaTeIbCKHE JeHCTBUSA.
BJIaJICTh HAYYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TOHATUSIMU U METOJIaMHU
(bu3UYeCKON HAyKH,



BJIaJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbCKOW U IPOSKTHOU ACATCIBHOCTH
B 00siacTi (PM3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB PEIICHMS 3a1ad (U3HYECKOTO COJCP)KaHMs, MPUMCHCHHIO Pa3IUYHBIX
METO0B IMO3HAHUS,

BJIQJICTh BHJAMHU JICITCIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETaIllii, TNPeoOpa30OBaHUI0 M TPHMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3JIaHUN y4eOHBIX ITPOCKTOB B 00J1aCTH (PU3HKH;

BBISBJISATh TPUYUHHO-CIICICTBCHHBIC CBS3W W aKTyaJlU3WpOBaTh 3ajady,
BBIIBUTATh THIIOTE3y €€ pEIICHHS, HAXOJWTh apryMEHTBI IS JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33]1aBaTh IMapaMeTPbl U KPUTEPHUH PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOAC PCIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaATEIBHOU
JCATCIBHOCTH, B TOM YHUCJIC MPU U3YUYEHUU (HU3HKHY,

JaBaTh OIICHKY HOBBIM CUTYaIIMsIM, OIICHUBATh PUOOPETEHHBIHN OIIBIT,

yMETh IEPECHOCHTh 3HAHWS 1O (QU3KKE B MPAKTHUYECKYH 00J1acTh
KA3HENEATENLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC TIOJIXOJIbI M PEIICHUS;

CTaBUTh MIPOOJIEMBI U 33J1a4H, JOMYCKAIONINE aIbTCPHATUBHBIC PEIICHHS.

Pabora ¢ nngopmanmei:

BJIQ/ICTh HaBBIKAMM IOTY4YEHUS WHGOpPMAIUU (PU3NYSCKOTO COJICPKAHUSI M3
HMCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSITCIBLHO OCYIICCTBIATh TIOWCK, aHaIU3,
CHUCTEMATH3alMI0 W HMHTEPIPETAIUI0 MHPOPMAIMKM PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OIICHHBATh JIOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEHICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHHU3AI[MOHHBIX
3alad ¢ COONIOACHHUEM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH OE€301aCHOCTH,
TMTHCHBI, PECYpPCOCOCPEIKCHHs, TPABOBBIX MW  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TMacHOCTH;

co3daBaTh TEKCThI (DH3UYECKOTO COJEp)KaHUs B Pa3IMUHBIX (opmaTax ¢
y4€TOM Ha3HA4YCHHsI WH(OPMAIIMH U [IEJICBOH ayJAMTOPUH, BBIOUPAs] ONTHMAIIBHYIO
(dbopMy TIpeICTaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUSA:
OCYHIECTBJISITH OOIllEHHEe Ha Yypokax (U3MKM U BO BHE-YpOUHOH
NEeATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(GIMKTHBIX CHUTyalMd M CMSr4arh
KOH(DJTUKTHI,

pa3BEPHYTO W JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh U KCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYyaIbHOU
paboTHI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHCTBUUA C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)A0ro 4jieHa KOJUIEKTHUBA,

NpUHUMATh LETM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBaTH H
KOOPJIMHUPOBATh JECUCTBUS O €€ JIOCTHKEHHUIO: COCTaBJATh IUIaH JEWCTBUH,
pacnpenensTh poiiu ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThbl
COBMECTHOM paboTHI,

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa W KaXKJIOTO Yy4YyaCTHHMKA KOMaHIbl B
001Ul pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJEW C TMO3ULUHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATErMUYEeCKOEe TIOBEJACHUE B Pa3IMYHBIX
CUTYallUAX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTh B 00JIACTHU
(GU3UKH W aCTPOHOMHH, BBIABJISATH MPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIE 3aJa4H;

CaMOCTOSITEJIbHO COCTAaBJIAThH IIJIaH PEIICHUs] PacYETHBIX M KadeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHYECKON PabOThI ¢ YUYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAITUsIM;

pacuIupsaTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO DSPYAMUIIMU B 00JacTH
(hU3UKH, TOCTOSIHHO TTOBBINIATh CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIBLHbIA MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTUBBI B JCSATEIBLHOCTB,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISM,

BIAJCTh  HABBIKAMHU  [IO3HABaTEJbHOM  pe(deKCUH KaKk  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB M
OCHOBAHMU;



HCIIOJIB30BaTh MPUEMBI peICKCHM JIJIs OICHKH CHTYalluH, BIOOpAa BEPHOTO
pEIICHHS,

yMETh OIICHHBATh PUCKH M CBOEBPEMEHHO NPHHHMATH PEIICHUS IO WX
CHI)KCHMUIO,

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX TIPH aHajJu3e pe3yJIbTaToB
JCSATEIBHOCTH,;

MPUHUMATH ceOsl, TOHUMasi CBOU HEJJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX TIPH aHajJu3e pe3yJIbTaToB
TCSATEIBHOCTH,;

MPU3HABATh CBOE MIPABO M MMPABO JAPYTHX Ha OIIHOKH.

B mporecce A0CTMXKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOIPAMMBI
nmo ¢Gu3uKe I YpPOBHS cpeaHero oOmero oOpa3oBaHus y 0OyYarommxcs
COBEPIIECHCTBYETCS AMOIMOHATLHBIH WHTEIUICKT, IIPEAOIar afoIHA
c(hOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AIMOLIMOHAILHOE
COCTOSIHWE, BUICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOMN chepsl,
OBITH YBEPCHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKIIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIOCOOHOCTh AaJalTHPOBAaThCA K
OMOIMOHATBHBIM H3MEHEHUSM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO IICIIH U
yCIiexy, ONTHUMHU3M, WHUIMATUBHOCTh, YMCHHEC JCHCTBOBATh HCXOJS W3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHMMATh 3MOIIMOHAIIBHOE COCTOSIHHE
APYTHX, YYUTBIBAaTh €r0 TPH OCYIICCTBICHUU OOINCHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPSKHBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIOYAIONTUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00THTHCS, TIPOSABIISATH HHTEPEC U pa3perniaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konny obOyuenuss B 10 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaThb CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpPHUMEpax poyib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU HU
TEXHOJIOTUH, B MPAKTUYECKOM JESITEIIbHOCTH JIOCH;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS M3YYEHHBIX (U3UYECKUX MOJeIeH:
MaTepuaibHas TOYKa, MHEpIMaJbHas cUcTeMa OTCY€Ta, abCOIOTHO TBEPIOE TEIO,
UJCIbHBIN a3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUECKUM 3apsiji PU pelieHnr GU3NYeCcKuX 3ajay;



pacro3HaBath (QU3HUECKUe SABICHUS (MPOLECChl) U OOBICHITH MX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  TMPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TaJeHUE Tel, JABWKEHHE IO OKPYXHOCTH, HHEPIIHS,
B3auMozeicTeue Tei, auddys3us, OpoyHOBCKOE ABMIKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJI, M3MEHEeHHEe 00bEMa TelT P HarpeBaHuM (OXJIaKICHUH), TEIIIOBOC
paBHOBECHUE, UCIIapeHue, KOHJCHCAIlWs, IUIaBJICHUE, KPUCTAJUIU3AIus, KHUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHSI Ta3a B HM30Ipolleccax,
AJIEKTPHU3AIIUS TeJl, B3aUMOCHCTBUE 3apsI/I0OB,;

OMHUCHIBATh MEXaHUYECKOE JBI)KCHHUE, WCIOIb3Yysd (PU3UYECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, IMEPEeMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYEeCKasl PHEPTHs, MOTEHIIMAIbHAsI YHEPTUs, MEeXaHUYeCKasl
paboTa, MeXaHMYECKas MOIIHOCTh, MPU OINHUCAHUU TPABUIBHO TPaKTOBATh
(UBUYECKUI CMBICIT HCMOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIWHHIIBI,
HaxoJUTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYNHAMUY,

OMHUCHIBATh H3YUYCHHBIC TEIUIOBBIC CBOWMCTBA TEJ U TEIUIOBHIC SIBJICHUS,
UCTIONB3Yysl (U3UYECKUE BEJIMYUHBI. JaBJICHUE Tas3a, TeMIepaTrypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO JABMIKEHUSI MOJIEKYJ, CpPEIHEKBaJApaTUIHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS »HEprusi, padoTa rasa,
KO(DUIIMEHT TMOJE3HOr0 JCUCTBUS TEIJIOBOTO JBUTATENsA; TMPU OIMUCAHUU
MPaBWIbHO TPaKTOBaTh (PU3MYECKUM CMBICI HUCIOJIB3YEMbIX BEJIWYWH, HUX
0003Ha4YCHUS] W E€IWHUIIBI, HaXOAUTh (OPMYIBI, CBS3BIBAIONIME JAHHYIO
(hUBUYECKYIO BETUYUHY C IPYTUMU BEJTUYUHAM,

OMUCHIBATh U3YYCHHBIC JICKTPUYCCKUE CBOMCTBA BEIIECTBA U AJICKTPUUCCKHE
siBIIeHUsS (ITPOIECCHI), UCIOB3YSA (PU3NUECKUE BEIUUMHBI. ICKTPUUCCKUN 3apsi,
AIEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTH TOJISI, TOTEHIIMAJ, PA3HOCTh MMOTEHIINAJIOB,
MpU ONUCAHUM TIPABUJIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS M CIWHMIILI, yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTAHHYI0 (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEITMYMHAMHU;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIONb3ys (pu3nueckue
3aKOHBI U IPUHIIUIIBI: 3aKOH BecemupHoro tsarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKOW »SHEpPruu, 3aKOH COXPAaHCHHUS HMITYJIbCa,
MPUHIIMIT CYTMEPIO3UIIMN CWJI, TPUHIMI PaBHONPABUS HWHEPIUATIBHBIX CHUCTEM
0TCU€Ta, MOJEKYIIPHO-KMHETHYECKYI0O TEOPHUI0 CTPOSHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEH KMHETHYECKOW SHEPTUU TEIJIOBOTO JBUKCHUSI MOJICKYI C
aOCOJIFOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHCHUSI
ANIEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 53TOM pa3iaudaTh CIOBECHYIO



(bOopMyJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBHUsSA (TPaHMIIBI,
00JIaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TMPHUHIMIBI JCHCTBUS  MAIIMH, TPUOOPOB U
TEXHUYECKUX YCTPOKNCTB; pa3jnyaTh yCIOBHUS WX O€30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM KU3HU,

BBITIOJHATh JKCIEPUMEHTBI I0 HCCICAOBAHUIO (PU3MUCCKUX SBJICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBath mpoOJeMy/3agady W TUMOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEII0KCHHOTO OOOpYJOBaHMS, IMPOBOIUTH OIMBIT H
(bOpMyITHpPOBATH BHIBOIBI;

OCYIICCTBIISITH MPSMBIC ¥ KOCBCHHBIC U3MEPCHUS (DH3UYCCKUX BEIIMYUH, TIPU
OTOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO WM3MEPEHHSI M HCIIOIb30BaTh W3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPCHU;

UCCJICIOBATh  3aBUCHMOCTH  MEXAY  (U3NYSCKHMMHM  BEIIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCHpPOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BCIMYUH B
BUJIC TaOJIUI] M TpadUKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICAOBAHMS,

coOro1aTh MpaBmiia 0€30MacHOTO TpyjAa MPHU MPOBEACHUHM HCCIICIOBAHUNA B
pamMKax ydeOHOro SKCIIEPUMEHTa, Y4eOHO-HMCCICAOBATEILCKOW W IMPOCKTHOM
JCATSIBHOCTH C WCIIOJIb30BAaHUEM HM3MEPHTEIIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
o0opy10BaHUS;

pemaTth pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3HYECKON MOJIEIbIO,
UCIIOJIB3YsI (PU3MUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIW3a YCIIOBUS 3aa9u
BBIOMpATh (HU3UYECKYIO0 MOJICIb, BBIICIATh (PU3NYCCKHUE BEIUYUHBI U (DOPMYIIBI,
HEOoOXoaUMBIe I €€ pEeIIeHHUs, MPOBOJAUTH PacuyéThl M OICHWBATh PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHHSI (PU3HUECKON BETUINHBI;

pelIaTh Ka4eCTBEHHBIC 33/Ia4M. BBICTPAUBATh JJOTHYECKHA HETIPOTUBOPECUNBY IO
IIEMIOYKY PACCYXACHUM C ONMOpPOH Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3NYecKue SIBICHUS,

UCIIOJIB30BaTh ~ MPU  PEHNICHUHM  y4eOHBIX  3a7a4  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJIOTHH JIJIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTCPIIPECTAIIMH
W TIpeJICTaBlIeHUs Y4eOHOW W HAyYHO-TIOMYJSIpHOW WH(OpMaIuu, NOJyIeHHON U3
Pa3IUYHBIX KCTOYHUKOB, KpUTHICCKH aHATU3UPOBATh MOJTydaeMyro HH(POpMaIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHEC
TEXHUKU U TEXHOJIOTHUH;

HCITIOJIB30BaTh TEOPETHYCCKHE 3HAHMS IO (U3UKE B TOBCEAHCBHOM KU3HU
U1 o0ecriedeHUsT 0E30IaCHOCTH MPU OOpaIeHUU C TPHOOpPaMH M TEXHUUICCKUMH



YCTPOMCTBAMH, JUISI COXPAHEHUS 3J0POBbS M COOIIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKpPY KaIOIIEH Cpee;

paboTaTh B TpyHIle C BBHIMOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO pPaCHpeaeisaTh OOS3aHHOCTH W
IUTAHUPOBATH JICATECIBHOCTh B HECTAH/IAPTHBIX CHUTYAIUAX, aJCKBAaTHO OICHUBATH
BKJIaJ Ka)KJI0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHHE pacCMaTPUBAEMOM TIPOOJICMEI.

K xonmy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMCHH

JCMOHCTPUPOBATh Ha TPHMEpPax poJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMCHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMCHHOW TEXHHKU H
TEXHOJIOTUH, B TPAKTUYECKOH JCSITCIBHOCTH JIFOACH, IEIOCTHOCTh U EIUHCTBO
(bu3MYeCKOl KapTHHBI MUPA;

YUUTHIBATh TPAHMIBI TMPUMCHCHHUS M3YYCHHBIX (DH3UYCCKUX MOJICIICH
TOYCYHBIA AICKTPHICCKUHN 3apsi, JIyd CBETa, TOYCUHBIH UCTOYHHUK CBETA, sCpHAs
MOJIC]Ib aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO SApa TPH PEIICHUH (U3HYCCKUX
3azay,

pacro3HaBath (u3HUECKue sABJICHUS (MPOILECChl) U OOBICHITH MX HAa OCHOBE
3aKOHOB 2JICKTPOJMHAMUKHA U KBAHTOBON (PU3HKH. JCKTPUUCCKAs IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHCTBUS TOKa, B3aUMOJICHCTBHEC
MarHuTOB, JJCKTPOMAarHUTHas WHAYKIMSA, JACHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMWUCS 3apsj, SJICKTPOMAarHUTHBIC KOJICOAHUS |
BOJIHBI, TPSMOJMHEWHOE pacHpOCTpaHEHHWE CBETa, OTPaXXKEHHE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOJApU3alus CBETa, JHUCICPCUS CBETa,
dorosnekrpudeckuii 3¢ dext (poroaddekt), cBeToOBOE AaBlIeHNHE, BOSHUKHOBCHHE
JUHEHYATOTO CIIEKTpa aTroMa BOJOpPOJAA, CCTCCTBCHHAs W HCKYCCTBCHHAs
PaMOaKTHBHOCTb;

OINKCHIBATh W3yYEHHBIC CBOMCTBa BellecTBa (DJICKTPHUECKHUE, MAarHUTHBIC,
ONTHYECKUE,  DJCKTPUYCCKYI0  MPOBOJAMMOCTh  pa3jgMYHBIX  Cpea) M|
DJIEKTPOMArHUTHBIC SBJICHUSA (IIPOLIECCHI), MCIONB3Ysd (U3NYECKUEC BETHUMHBI:
DIIEKTPUYECKHUI 3apsiji, CHJIa TOKA, AJICKTPUYECKOE HAIPSHKCHHE, DIECKTPHUECKOE
COIIPOTUBJICHHE, Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs CHIIa, paboTa TOKa,
WHIYKIIMST MarHuTHOTO Ioyisl, cwia Awmrepa, cwia JIopeHma, WHIYKTHBHOCTb
KaTYIIK{, SHEPTHs AJICKTPUYECKOTO W MAarHUTHOTO TIOJIEH, MEepHuoa M YacToTa
KojeOaHuii B KojiebaTelbHOM KOHTYype, 3apsii U cuja TOKa B Ipoliecce
TapMOHUYCCKUX DJICKTPOMArHUTHBIX KOJcOaHWi, (OKYCHOE pacCTOSIHHE W
ONTHYECKasl CHJIa JIMH3BI, TMPU OIKMCAHWHM TPABUIBHO TPAKTOBAaTh (PU3NUCCKUIA
CMBIC]T HCIIOJIb3YEMBIX BEJIWYHMH, HMX OOO3HAYCHHS M CIAWHMIIBI, YKa3bIBaTh
GopMyJIBl, CBS3BIBAIOINKME JIAHHYIO (U3UYECKYH0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH;



ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHHSI W IIPOLIECCHI, HCIIOJIB3Ys
(Gu3MYECKHEe BEIMYUHBI. CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI H
4acTOTa CBETa, SHEPIrusi U UMMYJIbc (OTOHA, TIEPHUOJT TIOJIypacaaa, SHEPrus CBSI3U
aTOMHBIX Sep, TNPU ONMHCAHWUU TPABUIBHO TPAKTOBATh (U3MUYECKHH CMBICI
WCIIOJIE3YEMBIX BCIIMYWH, MX OOO3HAYCHUS M CIWHUIILI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (U3WYECKYI0 BEIWYUHY C JPYTUMH BEIMYHHAMH,
BBIYHCIISATh 3HaUCHNUE (DU3UICCKOM BEIIMUNHBI,

aHAIM3UPOBATh (PM3UYECKUE TPOIECCH M SBJCHUS, UCIONB3Ys (DU3UYEeCKUe
3aKOHBI W MPHUHITUILI: 3akoH OMa, 3aKOHBI ITOCJICI0BATEILHOTO U MapaICIIBHOTO
COCIIMHEHHUS TIPOBOJTHUKOB, 3akoH JIkoyms—JIeHna, 3akoH 3JIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH MPSIMOJIMHEHHOT0 PacipOCTPAHCHHS CBETAa, 3aKOHBI OTPaKCHHUS
CBETAa, 3aKOHBI MPETOMIJICHUS CBETa, YpaBHEHHE ODWHIITEHHa s pororddekra,
3aKOH COXPAaHCHHS JHEPIHH, 3aKOH COXPAHCHHUS HMMITYJbCa, 3aKOH COXPaHCHHSI
ANIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHS MAacCOBOTO 4YHCIA, MOCTYynaThl bopa,
3aKOH PaJMOaKTUBHOTO paclaja, IMPu 3TOM pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBhIpaXXCHHUE M ycIoBUsA (TpaHMIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATh HANPABJICHHE BEKTOPA MHAYKIIUH MAarHUTHOTO TIOJIS IIPOBOTHHUKA
C TOKOM, cuJIbl AMIiepa v cuiibl JIopeHiia,

CTPOUTh M OIKCHIBaTh HU300pakeHHE, CO3/1aBacMOE IIJIOCKUM 3E€pKajioM,
TOHKOM JIMH30M,

BBITIOJIHATh JKCIEPUMEHTBI I0 HCCICAOBAHUIO (PU3MUCCKUX SBJICHUH U
MPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX H3MEPCHHN. TPU ITOM
dbopmynupoBath mpoOJeMy/3agady W TUMOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEII0KCHHOTO OOOpYJOBaHMS, IMPOBOIUTH OMBIT H
(bOpMyITHpPOBATH BHIBOBI;

OCYIICCTBIISITH MPSMBIC ¥ KOCBCHHBIC U3MEPCHUS (PH3UYCCKUX BEIIMYUH, TIPU
OTOM BBIOMPATh ONTHUMAJIBHBIA CITIOCOO WM3MEPEHHS M HCIIOIb30BaTh W3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPCHU;

HCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEJIWYUH C HCIIOJIh30BaHUEM
NPSAMBIX HM3MEPCHHMH. IPU O3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHKCHpOBAThH
pE3yJIbTAaThl MOJYYCHHOW 3aBHCHMOCTH (PU3MUYECKHMX BCIIMYUH B BUJIC TAOJHIl W
rpauKoOB, eJaTh BEIBOJIBI IO PE3yiIbTaTaM UCCIICIOBAHNS;

coOJr0/1aTh MpaBmiia 0E30MacHOr0 TPy/Aa MPU MPOBEJACHUU HCCIICIOBAHUN B
paMKax y4eOHOTO »OKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATEIbCKOW M TPOCKTHOM
JCATEIBHOCTH C WCITOJIb30BAaHUEM HM3MEPHTEIIBHBIX YCTPOWCTB M JIA0OPAaTOPHOTO
o0opy10BaHUS;

pemaTth pacy€THhIE 3aJaud C SBHO 3aJaHHOW (PU3HYECKON MOJIEINbIO,
UCITOJIB3YsI (PU3MUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIW3a YCIIOBUS 3aa9u



BbIOMpATh (PU3UYECKYI0 MOJIEb, BBIACIATh (PU3MUYecKUe BETUYUHBI U (HOPMYIIBI,
HeoOXonuMble ISl €€ pellleHus, TPOBOAUTH Pacu€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pemaTh KaYeCTBEHHbBIE 3a/Ja4M: BBICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHBY IO
LEMOYKY pacCyKIEHUW C ONOpPOl Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sIBICHUS,

UCIIOJIb30BaTh ~ MpPU  pelIeHWH  y4yeOHBIX  3a7ad  COBpPEMEHHbIC
MH(OPMAIIMOHHbIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/icTaBlieHrs y4eOHON M HAay4YHO-TOMYJISIpHON MH(OpMAaIK, NOJy4eHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTHYECKU aHATIM3UPOBATh MOJydyaeMyto HH(pOpMaIHIO;

OOBSCHATh TPHUHIMMBL JACHCTBUS MAIIMH, NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKd, B OOBACHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
i o0ecriedeHus: 0e30MacHOCTH MpU 0OpalieHuu ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOMCTBaMHU, ISl COXpAHEHUS 37I0POBbSl U COOIIOEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKaIOLIEN Cpene;

paboTaTh B TpyHIne C BBIIOJHEHUEM PAa3IUYHbIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO pacHpenessTh OOA3aHHOCTH W
IJJAHUPOBATh NIEATEIIbHOCTh B HECTAHIAPTHBIX CUTyalUAX, aJ€KBaTHO OLICHUBATH
BKJIaJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBAEMOM MPOOIeMBbI.
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pasaeny

24

Paznen 4. QJIEKTPOJUHAMUKA

Bubnnoreka [JOK
4.1 DueKTpocTaTHica 10 https://m.edsoo.ru/7f41bf72
IloctosinubIif anexTpuueckuit Tok. Toku B bubanoreka IJOK
4.2 12
pa3IUuHBIX cpetax https://m.edsoo.ru/7f41bf72
Hroro no pa3neny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 10 TTPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Kourpouabubie | Ilpakruyeckue (ubp )
nporpamMmsbI Bcero o0pa3oBaTe/IbHbIe
pa6oTsl padoTsl
pecypcsbl
Pazpen 1. SJJIEKTPOAUHAMUKA
MarsuTtHOe nose. DJIeKTpoOMarHuTHas Bubmmoreka [JOK
1.1 11 1 3
HUHYKLIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHU4ecKre U AIeKTPOMarHUTHBIC 9 1 Bubmmotexa LIOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97¢c
MexaHU4ecKre B AIEKTPOMarHUTHBIC Bubmmorexa LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmroreka [JOK
2. 1
3 Onritka 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 24

Pazjea 3. OCHOBBI CITIEIIAAJILHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPHH 4 1 Bubmmorexa LIOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubnuoreka IIOK
4.1 DJIeMEHTHI KBAaHTOBOY ONTHKH 6 https://m.eds00.ru/7f41c97¢
4.2 CrpoeHue atoma 4 Bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

4.3

ATOMHOE S11pO

Bubmrorexka [JOK
https://m.edsoo.ru/7f41c97c

Hroro mo pasaeny

15

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DneMeHTbl aCTPOHOMUU U acTPO(PU3UKU 7 Eggﬁﬁf{ﬁ)?ﬁﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 O6o0marolee MOBTOpeHUe 4 Eti[:sﬂ/l;r(r)f:(ﬁ)?r(alf £41097¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KounuecTBo yacos DJIEKTPOHHBIE
Ne ara uugpoBbie
Tema ypoka Kounrpoabusie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTelibHbIE
padoTsl padoTsI
pecypcbl
dusnka — Hayka 0 IPpUPOJIE.
1 Hayunsie MBTZK (31 nofﬂfﬂnﬂ 1 buGmorexa [IOK
i A https://m.edsoo.ru/ff0c32e2
OKpYKAaIOIIEro MUpa
Pounb 1 MecTo Qpu3MKu B

2 (hopMHPOBaHUHU COBPEMEHHOM 1 Bubauorexa IJOK
Hay4yHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH NeaTebHOCTH JIF0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 Bubnuorexa LIOK
nBukeHus. Ilepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHOMepHOE IpsMOsIHMHEHOE 1 Bubnuorexa IIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSAMONIHUHENHOE 1 Bubmuorexa IJOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHoe nmajieHue. Y cKopeHue 1 Bubaunorexka [TOK
CBOOOJHOTO MaJIeHUst https://m.edsoo.ru/ffoc39cc
KpuBosuHeiinoe 1BrxeHHE.

7 JIBuKeHHe MaTepraaIbHON TOUKH IO 1 buGmorexa IIOK

P https://m.edsoo.ru/ffOc3ada
OKpPYKHOCTHU
8 [Ipuanun otHOCcHTeNnbHOCTH ["anunes. 1 Bubaunorexka [TOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MHepuuansHble CHCTEMBI OTCYETA.
Ilepssrit 3akoH HeroToHa

https://m.edsoo.ru/ffOc3be8

Macca rena. Cuna. [lpuniun

9 CYNEPNO3ULMU CUjl. BTopoii 3akoH Bubimorexa [IOK
ynep ) P . https://m.edsoo.ru/ffoc3be8
Herotona asist MarepraabHONM TOYKH

10 Tperuii 3akon HetoToHa 11t Bubnuorexa IIOK
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ffoc3be8
3aKkoH BceMHPHOTO TsroTeHus. Cria

11 TspKkecTd. IlepBast kocMuYeckast bubmorexa IOK

Uep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akos ['yka. Bec Bubmmorexa LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaduimeHt TpeHus.

13 Cuna cﬁn OTHBne}(IbI/(Ils){ npu BI/Iz(eHI/II/I Bubmorexa HOK

P pH A https://m.edsoo.ru/ff0c3f76
Teja B XKMIKOCTH UK T'a3e
TocTtymarenbHOE U BpalaTeIbHOE

14 JIBIDKEHUE a0COIIOTHO TBEPJOTO Tea. Bbubnunoreka [JOK
MowmenT cuibl. [1nedo cuinbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTrO Tesia
Wmmynec MaTepranbHOi TOUKH,

15 CHCTEMbI MaTepUAIbHBIX TOYEK. Bubnuorexa IIOK
Mmnynse cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uUMITyNIbca. PeakTHBHOE BHIKECHHE
Pabora 1 MOIIHOCTB CHIIBIL.

16 Kunernueckast sHeprus MarepuaibHOR Bbubmmorexa LIOK
Touku. Teopema 00 U3MeHEHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOH dHEPrUu

17 [ToreHunanbHas SHEPrus. Bubaroreka IIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IoreHnmanbHas SHEPTHUST YIPYTO
nedopMUpOBaHHOM PYKHHBL.
IoreHnmansHas SHePrus Tena BOIU3H
HOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

19

TToTeHnMaNbHBIE U HEMOTEHIMATBHBIE
cuitbl. CBsi3b paboTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOW HEPIHU CHCTEMBI TEll.
3aKOH COXpaHEHHUS MEXaHUYECKON
SHEPTUHU

Jlaboparopnas pabora
«HccnemoBanue CBsI3U pabOTHI CHITBI C
M3MCHEHHEM MEXaHUUCCKON SHEPIUU
Tela Ha TIPUMEPE PaCTsDKCHHUS
PE3MHOBOTO KIyTa»

Bbubmmoteka LIOK
https://m.edsoo.ru/ff0c478c

20

KontpomnpHas paboTa mo Teme
«Kunematuka. /luramMuka. 3akoHbBI
COXpaHCHHUS B MEXaHUKE»

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KMHETHYecKoi Teopun. bpoyHoBCcKOE
ngemxerne. Juddysus

Bubimoteka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKCHUS U
B3aUMO/ICHCTBHS YaCTHII BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTEH
U TBEPIBIX TE

23

Macca mounexyn. Kommaectso
BemectBa. [locTossHHas ABoraapo

24

TenoBoe paBHOBecue. Temmneparypa
u e€ nu3mepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenscus

Wneansuslii raz B MKT. OcHoBHOE

Bubmumorexa LIOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOGcouoTHas Temreparypa Kak Mepa

26 CpeHe KHHETUYECKON dHepruu Bubnuorexa IIOK
JIBUKCHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH [laibToHa. ["a30BbIE 3aKOHBI
Jlaboparopnas pabora

28 «MccnenoBanue 3aBUCUMOCTH MEXY
HapaMeTpaMy COCTOSTHHS
pa3peKEHHOTO Ta3a»

29 M3omponecchl B HacanpHOM ras3e U Ux Bubnunoreka [JOK
rpaduueckoe npeacTaBIcHuE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHeprust
TEPMOJIMHAMUYECKOH CUCTEMBI H

30 croco0Obl e€ u3menenus. KonuyectBo Bubnuorexa LIOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrHsl 0JHOATOMHOI'O HJI€aIbHOr0
rasa

31 Bup! Terutonepenaun Eubmzorexa [JOK

https://m.edsoo.ru/ffoc5¢36
VhenbHas TEMI0EMKOCTE BEIIECTRA.
Bbubaroreka [IOK
32 KommuecTBo TeruoTs! mpu
. https://m.edsoo.ru/ff0c5¢c36
Temonepenade. AnuabdaTHBIN mpouecce

33 IlepBblit 3aKOH TEPMOJMHAMUKHU U €T0 bubmoteka [IOK
IMPUMEHEHHE K M30IIpolLieccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs nporieccos B Bubmmorexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akox
TEPMOAUHAMUKH

https://m.edsoo.ru/ff0c6230

Tpunnun neiicreust u KI1J ternoBoit

Bubmumorexa LIOK

3 MAalIHHbI https://m.edsoo.ru/ff0c600a

36 uxn KapHo u ero KIT[

37 DKoJloruyeckue npoodaeMsl
TEIJIO3HEPTeTHKH

38 Oo6o6uaronuii ypok «MojeKynspHas Bubmuorexa IJOK
¢uzuka. OCHOBBI TEPMOIMHAMUKUY https://m.edsoo.ru/ff0c6938
KonTtponbHas pabdoTa o reme

39 «MounekysipHas ¢usrka. OCHOBBI bubmiorexa LIOK

Yp ' https://m.edsoo.ru/ffoc6a50
TEPMOJIUHAMUKI»

40 IlapooOpa3oBanue U KOHAEHCALUSI. bubmoteka [IOK
Hcnapenue u xuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHTEINIbHAS

41 BIIQXKHOCTB BO3/yXa. HachlmeHHbIH bubmorexa [IOK

Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u

42 amopdHble Tena. AHU30TPOIHS Bubmuorexa IJOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ffoc65f0
kpuctamisl. COBpeMEHHBIC MaTEPUAIIBI
IInaBneHne U KPUCTAILTH3ALIHSL

43 VY nenbHast TEIIIOTA IUIABICHHS bubmorexa [IOK

A ' https://m.eds00.ru/ff0c6708
CyOnumanus
Bubnunoreka [JOK
44 0% o
PABHEHHC TEIIOBOTO banatica https://m.edso0.ru/ff0c6820
45 Dnexrpuzanus Tei. DIeKTPUIeCKUN Bbubimmorexa LIOK

3apsan. I[Ba BHUJA DJICKTPUYCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps10B

TIpoBOTHHKH, AUIIEKTPUKU U

46 TOJYIMPOBOIHUKH. 3aKOH COXpaHEHUS Bubmorexa [OK
YHpOBOQ ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiaa
Bsaumopneiictue 3aps10B. 3akoH
47 Kynona. TouedHbIH dIIeKTpHICCKUI bubmorexa HOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Harnpsx€HHOCTB 37eKTpUYECKOTO
48 nosst. IIpuHIun cyneprno3unuu Bbubmmorexa LIOK
INMEKTPUUECKUX ToJiei. Jlnann https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTU
PaboTa cu1 3JIeKTPOCTaTHIECKOTO
49 mosist. [Torennman. PasHocts buGmorexa IOK
) . https://m.edsoo.ru/ffoc6f00
IOTCHIINAJIOB
TIpoBOAHMKY U TUDIIEKTPUKH B
50 3J1peKT 0CTATHYECKOM HT(ie buGmmorexa IOK
p ) https://m.edsoo.ru/ff0c7018
JluonexTpudeckas IPOHUIIAEMOCTb
Bubnmnoreka [JOK
51 Dnexkrpoémrocts. KoHaencato
TICKTPOCMKOCTE HeHeaTop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh IO CKOTO
52 KOHIEHCATOpa. DHEPrus 3apsSKEHHOTO BuGmiorexa LIOK
pa. JHEp p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnast pabota "U3zmepenune
AMEKTPOEMKOCTH KOHJeHCaTopa'
IIpunnun neicTBUs U IPpUMEHEHHE
54 KOHJICHCATOPOB, KOMUPOBAIBHOTO

anmnapaTa, CTpyHHOTO IIpHHTEpa.
DJeKTpoCcTaTUYeCKas 3alKTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHue 31eKTponprOopoB

55

56

57

DJEeKTPUYECKHH TOK, YCIIOBUS €ro
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma st
ydacTka Iernu

TTocnenoBarensHOE, MapauieabHOE,
CMeEIIaHHOE COCIMHEHHE
npoBoAHUKOB. JlaboparopHas pabora
«M3yueHne cMEIIaHHOTO COeTMHEHUS
PE3UCTOPOB»

PaboTa 1 MOIIIHOCTH AIIEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

0.5

Bubnmnoreka [JOK
https://m.edsoo.ru/ff0c74f0

Bubnmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa /1715 TIOJTHOM (3aMKHYTOI)
anekrpudeckoi nenu. Koportkoe
3ambikanue. Jlaboparopnas pabora
«M3mepenne D/1C ncrouHnKa TOKa 1
€ro BHYTPEHHETO CONPOTHUBIICHHS»

0.5

Bubnmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

OneKTpoHHAas TPOBOAUMOCTD TBEPJIBIX
METaJIOB. 3aBUCHMOCTh
COTIPOTHUBJIEHUS METAIIJIOB OT
TemrepaTypsl. CBEpXIIPOBOAUMOCTD
ONeKTpUYECKHUii TOK B BaKyyMe.
CBoiicTBa 1EKTPOHHBIX ITy4YKOB
TomynpoBogHHUKH, HX COOCTBEHHAS 1
TIpUMeECHas TPOBOAUMOCTh. CBONCTBA
p—n-nepexona. [loaynpoBoAHHKOBBIE
TIpuOOpPEI

Bubnmnoreka [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIeKTpUYECKU TOK B pacTBOpax U
pacIuIaBax 3JIEKTPOJIUTOB.

Bubmmorexa [JOK

62 DIEKTPOIMTUYECKAs TUCCOLIHALIHSL. ! https://m.edsoo.ru/ff0c82ba
OnekTponun3
DNeKTpUYecKuii TOK B ra3ax.

63 CaMocCTOSTENbHBIN U 1 Bubnuorexa IIOK
HECaMOCTOSITeNIbHBIHN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpudeckue npuoopsl U
YCTpOMCTBA U UX MPAKTHUECKOE bubauorexa IIOK

64 1
npuMeHenue. IIpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 0O060011aroIni YpoK 1 Bubmmorexa LIOK
«DNEKTpOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTpounsHas paboTa 1o reme
«Onekrpocraruka. [locTosHHBIH bubmumorexa LIOK

66 N 1
3JIeKTpUUeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpemax»

67 PesepsHblii ypok. KonTponbHas 1 bubauorexa IIOK
pabora o Teme "InekTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56

68 PesepBubiii ypok. O000ImaoNIniA ypok 1 Bubnunoreka [JOK
no remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
o
JI:;H Tema ypoka Beero Konrtpoabuble | IlpakTnyeckue J::;:euuﬁ :;l:)l:;?)l:;eeﬂbﬂue
padoTsl padoThI pecypest
[TocTostHHBIE MAarHUTBI U UX

1 B3auMojelicTBre. MarHuTHOE MOJIE. 1 Bubmrorexa [JOK
Bekrop MarHuTHON MHAYKUWH. JIMHUK https://m.edsoo0.ru/ff0c9778
MarHMTHON MHAYKIUU
MarHuTHO€ 1oJie IpPOBOJHHUKA C

2 TokoM. OnbIT Dpcrena. 1 Bubnuorexa IJOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabora «H3yuenue 1 1 Bubnuorexa IJOK
MarHMTHOTO MOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHEe MarHUTHOTO TOJIST HA
POBOAHUK ¢ TokoM. Cuita AMmiepa.

4 Jlaboparopnas pabora 1 1 Bubmmorexa IJOK
«MccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleficTBre MarHUTHOTO MOJIS HA

5 JIBMDKYIILYIOCS 3apSKEHHYIO YaCTHILY. 1 Bubmuorexa IJOK
Cuna Jlopeniia. Pabora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexkTpoMarHuTHas HHAyKIus. [ToTok

6 BeKkTOpa MarHuTHo# nuaykuuu. 3J1C 1

HWHAYKIIWH. 3akoH BHGKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykuuu dapanest

JlabopatopHast padoTa
«MccnenoBanue sIBICHUS
NIEKTPOMATHUTHOH HHIYKIIUH»

Bubmmorexa LIOK
https://m.edsoo.ru/ff0cal50

MunykTuBHOCTS. SIBNICHME
camonHaykimu. 2/1C caMOMHIYKIHH.
OHeprus MarHUTHOTO MOJISL KaTyLIKH ¢
TOKOM. DJIEKTPOMarHUTHOE TOJIe

Bubmunorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
MPUMEHEHHE: TIOCTOSHHBIC MarHUTHI,
3JIEKTPOMATrHUTBI, JICKTPOIBUIATEIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIHOHHAS MIeYb

10

0O6061atomuii ypok «MarautHoe
rose. DIEeKTPOMATHUTHAS HHTYKIIHS»

Bubmuoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KoHTponkHas paboTa 1o teme
«Mar=uTtHoe moure.
DJeKTpOMarHUTHAsK HHIYKIHS»

Bubmuorexa LIOK
https://m.edsoo.ru/ff0cad58

12

13

CB00OOIHbIE MEXAaHUYECKHE
konebanus. ['apMoHHYecKue
KosieGaHus. Y paBHCHHE
TapMOHHYECKHUX KOJICOAHHI.
IIpeBparenue suepruu
Jlaboparopnas pabora
«HccnenoBanue 3aBHCHMOCTH
Mepro/a MajbIX KojebaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH B MacChl Tpy3a»

Bubnunorexa [JOK
https://m.edsoo.ru/ff0caf06

14

Konebarensuslii koHTYp. CBOOOAHBIE

bubaroreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

DJICKTPOMAruuTHbIC KoJIeOaHus B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYpEC.
AHamorust MEXAYy MEXaHUYECKUMU U
DJICKTPOMAariuTHbIMU KOJIe0aHUSIMH

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTHH B HICATLHOM
KoJIe0aTeIEHOM KOHTYpe
[pencrapieHue 0 3aTyXarOMIUX
KoJieOaHUsX. BBIHYXIeHHBIC
MeXaHu4ecKkue Kosiebanus. PeonaHc.
BriHyxaeHHbBIC 2IEKTPOMarHUTHBIE
KoJIeOaHust

[TepemennsIit Tok. CHHYCOUIATBHBIN
NepeMeHHbIH ToK. MoIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JIefiCTBYIOIIIEEe 3HAYCHNE CHIIBI TOKA 1
HaNPSDKCHUS

Bubmmnorexa [JOK
https://m.edsoo.ru/ffOcb9c4

Bubnunorexa [JOK
https://m.edsoo.ru/ff0cbb86

Bubnuoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancpopmarop. [Iponssoactso,
nepeznayda 1 norpedieHne
3JIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U IPAKTHUECKOE
MPUMEHEHHE ICKTPUIECKOT0 3BOHKA,
TeHepaTopa MepeMeHHOTO TOKa,
JIMHUH 35IeKTponepeay

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKUE PUCKU NIPU
MIPOU3BO/ICTBE NMEKTPOIHEPTUHL.
Kynsrypa ricrions3oBaHus
3JIEKTPOIHEPTHH B IOBCEAHEBHOM
JKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4ecKre BOJIHEI, YCIOBHS
pacnpocrpanenus. [lepuon. CxopocTsb

bubimmoteka 1IOK

21 pacripocTpaHeHus U JUIHHA BOJHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U MPOAOIILHBIE BOTHbI

29 3Byk. CKOpOCTh 3ByKa. [ poMKOCTB Bubmmorexa LIOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHUTHBIE BOJIHBI, UX

23 cBOMCTBa 1 cKOopocTh. LlIkana buGmorexa IIOK

https://m.edsoo.ru/ffOccfe0

9JIEKTPOMArHUTHBIX BOJIH
[TpuHIMITBI pafMOCBS3U U

24 TeneBuneHus. PazButue cpencts
cBs3u. Pagnonokanus

25 KonrponbHas padora «Konebanus u Bubimmorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHEtHOE pacpOCTpaHEHUE

26 CBETa B OJHOPOJIHOM Cpejie. Bubmuorexa LIOK
Toueunsrii ucrounuk ceera. Jlya https://m.edsoo.ru/ff0cd350
cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS

27 cBera. [loctpoeHue n3oopaxeHuii B bubmiorexa LIOK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3epKaJie
[Ipenomnenne ceera. [lonHoe

28 BHyTpeHHee oTpakeHue. [IpenenbHblii Bubmuorexa LIOK
YTOJI ITOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKeHUs

29 Jlaboparopnas pabora «M3mepeHue Bubmmorexa LIOK
ToKa3aTess MPEeTOMIICHHUSI CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 JIunsel. [TocTpoenne n300paxeHuii B Bubimorexa LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyra TOHKOU JINH3EIL.
YBenu4eHne JTHH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabora

31 «HccnenoBanue CBOMCTB
N300paKEeHHH B JIHH3aX»
Jucnepcus csera. Cl0oXHBIH cocTaB
32 6enoro ceerta. LIger. JlaboparopHas
paboTa «HabmoaeHue aucrepcuu
cBera»
Wurepdepenuns csera. udpaxims Bubimmorexa LIOK
33 .
cgera. JJudpakunonHas pemérka https://m.edsoo.ru/ffOced22
[TomepedHOCTH CBETOBBIX BOJIH. Bubmmorexa LIOK
34
[Monsipu3anus ceera https://m.edsoo.ru/ffocf02e
35 Onrtuyeckue NpudOpsl U yCTPOHCTBA U
yCIIOBUS UX 0€30I1aCHOTO PUMEHEHHS
['panu1Bl TPUMEHUMOCTH
36 KJIaccu4yeckor Mexanuku. ITocTynaTsl bubnuorexa IJOK
CIEUAIIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameieHe BDEMEHHU U COKpaIlleHUE Bubmaorexa [TOK
P P https://m.edsoo.ru/ffOcfa42
JUIMHBI
DHeprus U UMITYIIbC PEeISITUBUCTCKOM
38 ‘IaCTl:I,/I BI CBSBLYJI;I/IaC(I:)LI C DHEprueu u brbmmorexa LIOK
bl p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MoKost
KonTtponbhas pabora «Onruka.
. Bubmmorexa LIOK
39 OCHOBBI CIICIHATBHON TEOPUH

OTHOCUTCIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Popmyna [Tnanka. DHeprust

Bubmmorexa [JOK

40
U UMITYIIC poTOHA https://m.edsoo.ru/ffocfel6
OTKpBITHE 1 UCCIICOBAHUE Eubs 10K
1OIMOTEKA
41 .0 A.T.
ororpdexra. Onrrot https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonsl porosrddekra. YpaBHeHue
42 3ﬁHmTe§I)Ha J;l:l(bd)omad)g)elcra buGmorexa IIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnast rpannia» gpotoaddexra
JlaBnenue cBera. OnbiThl I1. H.
43 JlebeneBa. Xumudeckoe JeHCTBHE bubamorexa [IOK
Aiena. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuveckue ycTpoiicTBa u
MPaKTHYECKOE TPUMEHEHHE!
44
(horoanement, porogaTynk,
CoJIHEYHas OaTapesi, CBETOIHO
45 Pemenwne 3agau mo Teme «IIeMEeHTHI Bubmuorexa LIOK
KBaHTOBOW ONITHUKU» https://m.edsoo.ru/ff0d0302
Mozenb aroma TomcoHa. OnbITEI
46 Pesepdopaa no paccesinuto a-yactu bubmiorexa LIOK
pOOPA p t https://m.edsoo.ru/ff0d091a
IInanerapHas Monenb aroma
Bbubmmoteka 1IOK
47 I1 b
OCTYJatel Hopa https://m.edsoo.ru/ff0dOafa
W3nydenne u moriomeHrne (GOTOHOB
48 ui Hyr;{e exojie aTOMELlH co H(()i;o OBHS buGamorexa IIOK
DI TIEPEXOJIC ATOMA C OAHOTO YP https://m.edsoo.ru/ffodOafa
SHEpPruu Ha Ipyroi. Buibl criekTpoB
BomHoBeIe cBOlicTBA YacTHUIl. BOTHBI
. . Bubmmorexa LIOK
49 ne bpoiina. KopnyckynspHo-BoIHOBOM

nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYKACHHOC HU3JIYyYCHUEC

50

OTKpBITHE PaJHOAaKTHBHOCTH. OIIBITHI
Pesepdopna no onpeneneHuIo cocrasa
PaaOaKTHBHOTO U3IIy4EHHs

Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, ramma-
u3nydenus. Bisiaue
PaIMOaKTHBHOCTH Ha JKUBHIE
OpTaHU3MBI

52

OTKpBITHE IPOTOHA U HEHUTPOHA.
H3otormsl. Anbda-pacma.
DJIeKTPOHHBIN W TIO3UTPOHHBIH OeTa-
pacmaz. ['amma-u3rydeHune

Bubmmnorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIIOHOB B s/IpE.
Snepubie peakun. SnepHbIi
peaxrop. [TIpoGiieMbl, IEPCIICKTUBHI,
JKOJIOTUYECKHUE aCTIEKThI sICPHOM
JHEPTreTHKH

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHA. MeToIbI HAOMIOACHHS U
PETHUCTpAINH 3IEMEHTAPHBIX YaCTHII.
Kpymsrit cron «@yHnameHTanbHbIC
B3auMoiercTBUsA. EQUHCTBO
(hU3NUECKOI KapTHHBI MHpa»

BbubmmoTteka 1IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3nH0ro HeOa. Co3sesmus,
SIpKUE 3BE3/BI, TUNIAHETHI, UX BUANMOE
nemxenne. CoHEUHAs cCUCTEMa

Comarte. ComHeYHass aKTHBHOCTb.
Hcrounuk sueprun ConHua u 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TTIaBHOM
HoceI0BareabHOCTH. BHyTpeHHee
crpoenue 3B€31. CoBpeMeHHBIE
MIPE/ICTABICHUS O IPOUCXOKICHUH U
sBostonu CosHIa U 3BE3]

Mneunsiii [Tyt — nHamma ["anakTuka.
TTonoxenune u nBmxenne CoaHia B
T'anakruke. ['anaktuku. YEpHble ABIPLI
B sIpax rajJakTUK

Bcenennas. Pasberanue rajakTuk.
Teopus Bonboro B3pbIBa.
PenuxroBoe nznyuenue.
Meraranakruika

60

Hepeennsie npo6iieMbl aCTPOHOMHU

61

KonrposbHas paboTa «eMeHTBI
ACTPOHOMMUU U aCTPOPUUKI»

62

63

64

O606matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHH B 3KOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAILHON 1
ITHYECKOH cepax AeATeIbHOCTH
YyeJioBeKa

O6006matomuii ypok. Ponb u mecto
(DU3UKHU U aCTPOHOMUH B
COBPEMEHHOH HayyHOI KapTHHE MHUpa
O6006mmatomuit ypok. Ponb
(uznveckoit Teopun B GOPMHUPOBAHUU
HpeacTaBiIeHUH 0 Gu3HIecKoi
KapTUHE MHpa




O606maromuii ypok. Mecro
65 (hU3NUECKON KapTUHBI MUPa B 001IEM
PSILy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPECTaBICHUN O IPUpPOLe

66 Pesepsuslii ypok. MarautHoe nose.

DJIeKTPOMArHUTHAST HHTYKITHS
PezepsHslii ypok. Onruka. OCHOBBI
67 CICLHAIBHON TCOPUH
OTHOCHTEIEHOCTH

Pesepusrii ypok. KBanroas ¢usuka.
68 DJIeMeHTbI ACTPOHOMHUH H
acTpOU3UKH

Bubmmnoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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