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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3yueHHUsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA

7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAy4YHBIM METOJI TMO3HAaHUSA: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOILBIO MOJIETEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPoleypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

3. Omnpenenenue pa3MepoOB MAJIBIX TE.

Pa3zneu 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKyJdbl, HX pa3Mmepbl. OTMbITHI,
JTIOKa3bIBAOLINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTtBue vacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHMS.

2. HaGmonenue nuddysumn.

3. HabGmiomenue  siBmeHWi,  OOBSACHAIOIMIMXCA  NPUTSKECHUEM  WIH

OTTaJKUBAaHUEM YACTHUIL BEILIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OuneHka JuMaMeTpa aroMa METOJOM psoB (C  HUCIOJIb30BAHUEM

dbortorpaduii).



Pa3nen 3. JIBu:keHHe U B3aUMO/AeCTBHE TeJl.
Mexanudeckoe ABWXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHHUS.
SBneHne uHEpUMM. 3aKOH HMHEPUUH. B3aumopaeicTBHe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHULE
00BEMa BelllecTBa.
Cuila Kak XapakTepucTHUKa B3auMozaeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTECHUSI U CHJIA
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAlIpaBJIEHHBIX 1O OJHOM mpsMoi. PaBHoxeilicTBytomas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.
Hemoncmpauuu.
1. HabnrogeHue MexaHMYECKOTro JIBHKEHHUS TENa.
2. M3MepeHune CKOpoCTH MPSMOJMHENHOTO IBUKECHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HabmroneHne u3MeHeHus: CKOPOCTH IIPH B3aUMOJICHCTBUU TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEII.
6. CnokeHue CuJjl, HaPaBJIEHHBIX M0 OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue cpeaHEe CKOPOCTH CKOJIbKEHHUs OpycKa WIM IIapHKa II0
HAKJIOHHOM TIOCKOCTH.

2. Omnpenenenue INIOTHOCTHA TBEPAOTO Tea.

3. OmnbIThl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb pacTsKeHusd (nedopmariim)
NPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.

4. OmnbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHUs
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBMaTmueckune
MalIMHbI. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHbL. ['mapocraTuueckuii
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyenmnu. M3meperune atMochepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EpPHOTro JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.



JlericTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
Jemoncmpayuu.
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3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Tepenava naBaeHUS KUJIKOCTHIO U Ta30M.

CooOmaromuecs cocyibl.

['mppaBnuyeckuii mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAIKHMBAIOIIECH CHUJTBI OT 00BEMa MOTPYKEHHOM YacTH Teja
Y TIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

Y cioBue niaBaHus TeJl: IUNIABAHUE WM MIOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEM Teja U )KUJIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPpyKEHHOHN B
MKUIKOCTh YaCTH TeJa.

OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEHCTBYIOIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh
YacTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.

Pazgen 5. PaGoTra u MOIIHOCTH. JHEPrus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pbruara. [IpumeHeHne npaBusia paBHOBeCHs pblyara K 0J10Ky. «30510To€
npaBuio» mexanuku. KIIJ[ mpocTteix Mmexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMANbHAs SHEPIHUs.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.

HccnenoBanne ycinoBUui paBHOBECHS pblyara.
N3mepenue KII/[ HaKITIOHHOW MIIOCKOCTH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— MHTEpeC K MPAKTHUECKOMY U3YUCHHIO MPOQPECCHiA, CBA3AHHBIX C (DU3HKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEibl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— NOTPEeOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECIOBAHUNA U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHHe 1e(UIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUIAaHUPOBAHHUE CBOEr0 PAa3BUTHUA B NPHOOPETEHUH HOBBIX (DU3UUYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBHM C YYETOM BIMSHUS HA OKpPYXKAKOUIYI Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuwatomerocs OyayT copMHUpoOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH HM3YyYCHUH (PHU3NUECKUX
SIBJICHUH U TIPOLIECCOB, JIeJIaTh BHIBOJIBI C UCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUM, BBIJBUTaTh THIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEILHO BRIOMPATH CITOCO0 pelieHus yueOHOM (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIBKMX BApWAHTOB pEIICHHs, BBIOOp HamboIee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXXIeHUsi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMbI U



BBICKA3bIBaTh WJEH, HALIEJICHHbIE HAa PELICHUE 3aJayd U MOJAJEpKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juasora, oOHapyXUBaTh pa3IMule U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOJIMYHO TMPECTABIATh PE3yIbTaThl BHIIOJTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCneprMeHTa, UCCIEOBAHUS, IPOEKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIY aJIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€UCTBUSA
no e€ MOCTIKEHHUIO: paclpefeniaTh poiH, OoOCYKIaTh MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO YacTh paOOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJibTaTra 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU AEUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

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

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpymmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUESCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSM;



CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIOpa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIONB30BaTh  MOHATHS:  (PU3MUECKHME W  XUMHUYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PpPABHOJEHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
paBHOMEpHOE  JBIDKEHHE, HEPABHOMEPHOE  JBWKCHHE, HHEPIHS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpaIleHUs, epeava JaBIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMoc(epHOE JaBJCHHE, IUJIaBaHUE TeEJ, IMPEBpAIllEHUs MEXaHUYeCKOH
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaTh TPOSBICHHE MW3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupoje, ACUCTBHE CUIBI TPEHHUS B TPHUPOJAEC W TEXHHUKE, BIMSHUE
aTMoc(epHOro JaBIeHHs Ha KMBOW OpraHW3M, IUIaBaHHWE PBIO, phIYard B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
(bu3nUecKue BeIMUrHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEJHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TAKECTH, BEC Tela,
CHJ1a TPEHHUsI, 1aBlieHue (TBEPIOTO Tela, KUAKOCTH, Ta3a), BRITAIKWBAIOIIAs
cCuiia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(P(GUIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIMATbHAST DHEpPrus), TpPU ONMUCAHUH TPABWIBHO TpPaKTOBATh
(bu3MYECKUI CMBICT UCTIONB3YEMbIX BETUYHH, UX 0003HAYCHHS U €UHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO



¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUs CUil (BAOJIb OIHOM IpsiMoi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICCTBECHHBIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
IPEOoJIOKEHNE (TUIIOTE3Y ), pa3IndyaTh U HHTEPIIPETUPOBATH OTYUYEHHBIN
pe3ysbTar, HaXOJWTh OLIMOKM B XOJE ONBITA, JeNaTh BBIBOJBI MO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO 000pYI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHH IBMKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOLIAAN CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIONHATh WM3MEPEHUS, CJenys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BUJC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTHh KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIOKEHHOW HHCTPYKLUHU: TMPHU BHIMOIHECHUU
U3MEpPEHUIl coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPYIKaIOIIEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS pA3JIMYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUE€OHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTO CoAepKaHUsl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiageTb nNpuU€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qHClie MMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUSI O Pe3yIbTaTax MPOEKTOB MIIH
y4eOHBIX HCCIEAOBAHHM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUYEHHBIN
NOHATUUHBIM amnmapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPY BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/ICVICTBHUE, YUUTHIBAsI MHCHUE OKPYXKAIOUIUX.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undpossbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Beero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. du3uka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
11 ®dusmka - HayKa 0 MPUPOJIC 2 bubamorexa LIOK
' 4 PHpod https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HISHHACCIHE BETHAIHAE https://m.edso00.ru/7f416194
13 EcTecTBeHHOHAYYHBI METO/I ITO3HAHUS 2 bubmmorexa LOK
' y A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
21 CTDoCHIE BellleCTRa 1 bubmmorexa [JOK
. TpOEHHE B TB
P - https://m.edso0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubmmorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 1
TPETATHHE COCTORMIA Bemecta https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
b K
3.1 MexaHu4eckoe JBHKEHUE 3 nommorexa IO

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



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

bubnuoreka LIOK

2 u 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edsoo0.ru/7f416194
bubnuoteka LIOK
. .B 14
33 Crana. Bugst cin https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus: TBEPAbLIMU 3 bubnuotexa [HOK
' TeJaMHU, JKUIKOCTIMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapaterme XHAKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JelicTBHE KUIKOCTH U Ta3a Ha 7 bubnuotexa [HOK
' HOrpYXEHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no pasneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
bu6nuoreka [IOK
>1 Pabora 1 MoIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocThiec MEXaHU3MBI 5 bubmmorexa LOK
' POCTRIE Me > https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
. M 4
53 CXAHIECKAL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3



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

7 KIIACC
KosanuyectBo yacos ILlnanupyembIi DJIEKTPOHHBIE
Ne / u¢poBbI
Tema ypoka KonTposabubie fiepuon nupposLe
n/n Bcero P IpaxTHaeckhe dakTuyecKas o0pa3oBaTte/ibHbIE
padoThI padoThI
aara pecypcsl
®dusuka — HayKa o 1 yeTBepTH
1 npupoje. SIBieHus 1
MIPUPOJIbI
9 ®du3nyecKkue SIBICHHUS, 1
HAOJIIOICHUS U OTTBITHI
MeTo bl Hay4YHOTO bubnuorexa [JOK
3 no3uanust. Omucanme L https://m.edsoo.ru/ff09f72a
(bu3NIeCKUX SBICHHUH C
IIOMOILIBIO MOJIEIIEN
dusznyeckue BEIUIUHELI U O®I': dusuka, 7 xmacc/
uX u3Mepenue. TOYHOCTh Hepsimkua M.M., UBanos
W OTPELIHOCTH A.N., AkunonepHoe
4 . 1 001mecTBO «M31aTenbCTBO
W3MEPECHUH.
C «IIpocBemenney, 2022.
TapToBas yrp. 1
AHATHOCTHKA
JlabopaTopHas pabota
5 «Onpenenenre eHsbl 1 L
JIETICHUS] U3MEPUTEITHLHOTO
npudopa»
6 ®du3nka u ee BIUSHUE Ha 1

Pa3BUTHUEC TCXHUKU



https://m.edsoo.ru/ff09f72a

CrpoeHue BeliecTsa.
OmBITHL, TOKa3bIBAIOIINE

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

-
JTUCKPETHOE CTPOCHUE
BelIeCTBa
®I': dusuka, 7 xmacc/
JIaGopatopHas paGora [lepsimkun .M., iBanoB
8 "N3mepenue pasmepoB AMN., AxupoHepHoe
" obmiectBo «3aaT€IBCTBO
MaJIpIxX Teit «IIpocsemenuey, 2022.
3a1.1 ctp.29
bpoyHoBckoe nBrKEeHHE bu6mmoreka [JOK
YaCTUI[ BEIIECTBA. https://m.edsoo.ru/ff0a013e
9 Huddysus B razax,
KHUJIKOCTSX ¥ TBEPABIX
TeNax.
B3aumHoe nputskeHue u
10 OTTaJKHWBAaHUE MOJIEKYIL.
ArperatHble COCTOSIHUS
BEIIIECTBA
O60061eHne 1o pa3zeny bubnunoreka [JOK
«ITepBoHaYaILHBIE https://m.edsoo.ru/ff0a0378
11 CBEICHHS O CTPOCHUHU
BemecTBay. KoHTponbHas
paborta
bubmuoreka [JOK
MexaHuyeckoe https://m.edsoo.ru/ff0a05c6
nBkeHne. PaBHoMepHOE OT': Pusmka, 7 knace/
12 [epsimkun .M., lBaHos

Y HEpaBHOMEPHOE
IBIKEHUE

A.U., AkunonepHoe
o0miecTBO «M31aTEIBCTBO
«IIpocsemuienuey, 2022.



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

3a. cTp.46

13 Cxopocts. Enunuiist bubnmoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer myTtu 1 BpeMeHun bubmuorexa [JOK
JBYKECHHUS https://m.edsoo.ru/ff0a0ae4
[Ipsmonuneiinoe bubmuoreka [JOK

15 PaBHOYCKOPEHHOE httpS//m .edsoo.ru/ff0a0aed
JBUKEHHE. Y CKOpEHHE.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0c10
Wnepuus. @T': dusuka, 7 kinacc/

16 B3anmoperictue tei. [leppiikun .M., IBanoB
Macca — mepa A.N., AkiimonepHoe
WHEPTHOCTH TeTl. obmiecTBo «/3aaT€IBCTBO

«IIpocsemienuey, 2022.
3aj. cTp.65
Jlaboparopnas pabota 2 4eTBepTh

17 «HM3mepeHne maccel Tena
Ha PBIYKHBIX BECaX»

JlaGopatopHnas pabora

18 «3mepenune oobema
TBEPAOrO Telay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee
[1I0THOCTE BEIECTBA. OI': ®usnka, 7 xnace/
19 Pacuer maccel 1 00bema Heppruknn M.M., Hsaros

TEJ1a 110 €10 IIOTHOCTH

A.W., AKuroHepHoe
o01ecTBO «}31aTeNBCTBO
«ITpocBemenne», 2022.
3ai. cTp.78



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenue 3agay no teme

bubmuoreka [JOK

20 "ITnoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Jlaboparopnas pabota

21 «OnpeznenenHue MIOTHOCTH
TBEPOTO TeJIa

29 Cuna Kak XxapakTepucTHKa bubmuorexa [JOK
B3aUMO/ICVCTBUS TEJL. https://m.edsoo.ru/ff0a1502
SBnenue Tsarorenus. Cumia bubmuoreka [JOK

23 Tskectd. Crila TSHKECTH https://m.edsoo.ru/ff0a1502
Ha JIPYTUX IJIaHEeTax.

" bubmuoreka [JOK
SMCEPEHHUE CHLI. https://m.edsoo.ru/ff0al8cc
JluHaMoMeTp. OI': dusuka, 7 kinacc/

24 JlaboparopHas pabota [Tepbiukun .M., IBanos
"I'panyupoBanue A.N., AkiimonepHoe
MIPY>KUHBI U U3MEPECHUE obmiectBo «/3aaT€IBCTBO
CHJI IMHAMOMETPOM «IIpocsemenue», 2022.

3a1. cTp.82

o5 Cuna ynpyroctu. 3akoH
I'yxa
JlaboparopHnast pabota

26 «HccrnenoBanue cuibl
YOPYTOCTH

bu6mmoreka [IOK
27 B .H
ee Tea. HEBeeoMocth https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cuil, bubmorexa [IOK
HATIPABJIEHHBIX IO OJTHOI https://m.edsoo.ru/ff0ala70
28 @OI': dusuka, 7 kmacc/

MIPSAMOM.
PaBHOEelcTBYIOIIASA CHIT

[Tepbimukun .M., BanoB
AWM., AKunoHepHoe


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

o0mmecTBo «M31aTenbscTBO
«ITpocsemienne», 2022.
3a1. ctp.100

Cuiia TpeHus U €€ BUBIL.

bubmuoreka [JOK

29 Tpenue B npupoje u https://m.edsoo.ru/ff0alb9c
TEXHHUKE
Jlaboparopnas pabota bubnmoreka [JOK
«V3ydeHune 3aBUCHMOCTH https://m.edsoo.ru/ff0alcc8
CHUJIBI TPEHUS CKOJIBKCHUS

30 OT TUIOIIAIX OT TUTOIAIN
CONPUKOCHOBEHHSI Te,
MPHKUMAIOIIEH CHUIIBI U
poJla TOBEPXHOCTEI»
Pemenue 3aga4 o remam: bubmuoreka [JOK
«Bec Tenar, https://m.edsoo.ru/ff0alde0
«I'padnueckoe

31 n300pakeHue CUI»,
«Cumnpm,
«PaBHOIEHUCTBYIOIIAS
CHID»
KonrtponsHas pabora 1o @I': dusuka, 7 knacc/
TemaM: «MexaHudeckoe Hepenukun V.M., ViBaxos
JBHKEHHE», «Macca, AN., Axumoneproe
IJIOTHOCTBY, «Bec Tenay, obmectso «M31aTenbCTBO

«IIpocBemenuney, 2022.

32 «I'paduueckoe sax, c1p.108
M300paKeHUe CU»,
«Cuibry.
IIpoMexxyTOUHBII

M0JIYI010BOM KOHTPOJ/Ib



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

JNasaenue. CriocoObl

3 yeTBEpTH

bubmuoreka [JOK

33 YMEHBIICHHS H https://m.edsoo.ru/ff0a20a6
YBEITUYCHUS JaBICHUS
JlaByieHue rasa. bubnmoreka [JOK
34 3aBHCUMOCTD JIaBJICHUS https://m.edsoo.ru/ff0a2376
rasa oT oonéma,
TeMIIepaTypbl
bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0
Tlepenaua napnenus ®OI': dusuka, 7 kaacc/
35 TBEPABIMHU TEJIaMHU, Ilepwimkun .M., IBaHoB
JKUIKOCTSIMH U Ta3aMHu. A.U., AkunonepHoe
3akon [lackais obmectBo «M3maTenbcTBO
«IIpocsemienuey, 2022.
3ai. cTp.124
JlaBiieHUE B KUJKOCTH U bubmmoreka [JOK
36 rase, BbI3BaHHOE https://m.edSOO.rU/ff03.2718
JEHCTBUEM CHJIBI TSDKECTH
Pemrenue 3amau mo reme bubnuotexa [JOK
37 «JlaBiieHue B XKHUIKOCTH U https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
Pacuetr naBnenune
38 JKUIKOCTH HA JTHO U
CTCHKH COCY/Ia.
bubmuorexa [JOK
https://m.edsoo.ru/ff0a2970
®I': dusuka, 7 xmacc/
39 Coobmarormuecs: cocyibl [epbimkua U.M., BanoB

A.U., AkunonepHoe
o0miecTBO «M31aTEIBCTBO
«IIpocsemienuey, 2022.



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

3aa. ctp.135

40 Bec Bo3nyxa. bubmmorexa [IOK
AtmocdepHoe napnenue https://m.edsoo.ru/ff0a2b5a
N3mepenue bubmuorexa [JOK

41 aTMOC(EPHOro JIABICHUS. https://m.edsoo.ru/ff0a2da8
OmnsiT Toppuuennu
BbapomeTp-anepou. bubmuorexa [JOK

42 ATMochepHOe JaBIIeHHE https://m.edsoo.ru/ff0a2fc4
Ha pa3IMYHBIX BBICOTAX

®I': dusuka, 7 ximacc/
[Tepbimukun .M., BanoB

43 Maunowmerpsl. IlopmHesoi AN, AkuronepHOe

KHUJIKOCTHBIM HACOC obmrecTBo «M31aTenbeTBO
«ITpocsemienue», 2022.
3a1. cTp.146

. bubmuoreka [JOK
44 r
FAIPARIITHECIIH fipece https://m.edsoo.ru/ff0a3136

ATtMmocdepa 3emnu 1 bubnuorexa [JOK

45 NPUYUHBL €€ https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBaHMS
3aBUCHUMOCTH bubnuotexa [JOK

46 aTMOC(EpHOTO TaBICHUSI https://m.edsoo.ru/ff0a2fc4
OT BBICOTHI HaJl YPOBHEM
Mopst

bu6mmorexa [IOK

JlelicTBHE XKUAKOCTH U https://m.edsoo.ru/ff0a3276

rasa Ha OTPYKEHHOE B @I': dusuka, 7 knacc/

47 [Tepbimikun .M., UBanoB

HUX TeJN0. ApXUMeI0Ba
cuIia

A.U., AkunonepHoe
o0mecTBO «M31aTeIBCTBO
«IIpocsemuienuey, 2022.



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

3a1. cTp.160

Jlaboparopnas pabota
«Onpenenenue
BBITJIKUBAIOIICH CHJIBI,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

48 . .
JEHCTBYIOIIEH Ha TEIO,
MOTPY>KEHHOE B
KHUKOCTB)
Pemenue 3agau o teme: bubmuoreka [JOK

49 «Cuta Apxumerna, https://m.edsoo.ru/ff0a3514
YCIIOBUE TJIABAHUS TEID»

50 [InaBanue Te. bubmuoreka [JOK
Bo3/1yXOILIaBaHHe. https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabora

o1 "BolsicHeHue ycia0BUi
rJ1aBaHus Ten"

bu6mmoreka [JOK
Penrenue 3a1a4 1o TeMaMm: https://m.edsoo.ru/ff0a3654
«TTnaBaHue cy;I0B. OI': dusuka, 7 knacc/
52 Bo3/IyXOMiaBane, [Tepbimikun .M., UBanoB
A.N., AkunonepHoe
«HaBHeHHf TBEPBIX TEI, obmiecTBo «31aTeTBCTBO
KHUAKOCTCH H Ta30B» «IIpoceemienuner, 2022.
ctp.170
Kontposnbnas pabota mo
53 Teme «JlaBneHne TBepabIX
TEN, )KUJIKOCTEH U Ta30B»
bubmuorexa [JOK
>4 Mexanieckas pabora https://m.edso%.ru/ff0a3f82
55 MomuocTts. EnuHUIE 4 yeTBEpTH bu6mmoreka [{OK

MOIIIHOCTH

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

[IpocTeie MEXaHU3MBL.

56 Prruar. PaBHOBecue cu
Ha pblyare
®I': dusuka, 7 xmacc/
[Tepbimikun .M., UBanos
57 MowmeHT cuibl AW, AkunoHepHOe
obmectBo «M3maTenscTBO
«IIpocsemenuey, 2022.
3aj. cTp.188
Prruaru B Texuuke, ObITY bubnuoreka [IOK
u pupoje. JlaGoparopHas https://m.edsoo.ru/ff0a478e
58 pabora «lVccnenoBanue
yCIIOBUI paBHOBECHS
phIyara
Pertenuie 3agau mo reme bu6mmoreka [JOK
59 «Y CIIOBHS PABHOBECHS https://m.edsoo.ru/ff0a48a6
phIyara
[IpumeHeHne npaBui
paBHOBeCHs pblyara K
60
61oky. "3omnoToe
IIPaBWIIO" MEXaHUKHU
Koaddumment nonesnoro OI': dusuka, 7 kiacc/
NeiiCTBUS MEXaHM3MA. [Tepbiukun .M., IBanos
61 JlaGopatopHnas pabora AW, AkunoHepHoe
obmecTBo «M31aTenbCTBO
«Mzmepenme KIIJ «ITpocsemienne», 2022.3a1.
HaKJIOHHOH TUTOCKOCTH c1p.195
Pemenue 3anau mo teme bubmuorexa [JOK
62 "Pabora, MOILHOCTb, https://m.edsoo.ru/ff0a4c48

KHﬂH



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

MexaHnueckasi 3HepIusl. bubmmoreka [IOK

63 Kunernueckas u 1 https://m.edsoo.ru/ff0a4252
MOTEHIIUAJIbHAS YHEPTUS

64 3aKoH COXpaHEHUs 1 bubnmoreka [JOK
MEXaHU4eCKOW SHEPrun https://m.edsoo.ru/ff0a4360
KonrponsHas pabora no @I': dusuka, 7 knacc/
Teme «PaboTa u [Tepbimukun .M., UBanoB

65 MOIITHOCTb. DHEPTHSD» 1 A.1., AKlMOHEpHOe
n N oOuiectBo «M3aaT€MBCTBO

POMEKYTOUHBIH «ITpocsemienue», 2022.

ro10BO¥i KOHTPOJIb 3aj1. c1p.205
PesepBubiit ypok. Pabora bubnuorexa [HOK
C TEKCTaMH I10 TEME https://m.edsoo.ru/ff0adee6

66 " 1

Mexanunueckoe

JBUXKeHue"
PesepBubiit ypok. Pabora bubnuorexa [HOK

67 C TEKCTaMH I10 TEME L https://m.edsoo.ru/ff0a4ffe
"JlaBieHue TBEPIBIX Tell,
SKUIKOCTEH U ra3oB"
PesepBHblit ypok. Pabora

68 C TEKCTaMH T10 TeMe 1
"Pabora. MouiHoCTb.
Ouneprus"

OBIIEE KOJIMYECTBO
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®usuka, 7 knacc/ [epprimkua U.M., UBanos A.U., AkiirionepHoe o0I1ecTBO
«M3natenscTBO «IIpocBemenuey, 2022

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

®dusuka, 7 knacce/ [eppimkua .M., UBanoB A.W., AKIiMoHEpHOE OOIIIECTBO
«M3natenbcTBO «lIpocBemienuey, 2022

®duszuka. 7—9 kiaccel: pabouas nporpamma k nuauun Y MK U. M.
[leppiikuna, E. M. I'ythuk, A. Y. IBanoBa / E. M. I'ytHuk, M. A. Iletposa,

O. A. YepnuxoBa. — Mocksa: [Ipocsemenue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/7f416194

OtkpeiTas ¢usuka hitp://www.physics.ru/courses/op25part?/design/index.htm

®usuxka.ru http://www.fizika.ru/

DNeKTpOHHBIN yueOHUK dusuku http://www.physbook.ru



https://m.edsoo.ru/7f416194
http://www.fizika.ru/
http://www.physbook.ru/

ITpunoxenune k OOIT OO0

MUWHUCTEPCTBO NPOCBEMIEHUS POCCUIICKON ®EJEPAIIIN
Komurer no oopaszosanuro Cankr-IlerepOoypra
Anvimaucrpanust KpacHorsapaeiickoro paiiona Cankr-Ilerepoypra
I'BOY rumuazus Ne 405

PACCMOTPEHO YTBEPXJIEHO
Hupexrop Hupextop

(3apenkas 1.B.) (3apenkas 1.B.)
[Iporoxon [legarornyeckoro coBera Noe 1 ITpuxaz Ne64
oT «27» aBrycra 2026 1. oT «27» aBrycra 2026 1.

PABOYAS ITPOT'PAMMA

(ID 10569992)

yueOHoro npeamera «@usnka»

JU1s1 oOyuarormmxcst 8 KiraccoB

CocraBurenu: yuurens: Pomaninesa O.B.

Cankr-Ilerepoypr 2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuetoM deaepaibHOi paboueit mporpaMMbl BOCITUTAHUS U
KOHIIETILIUY MTPeno/iaBaHus yueOHoro npeamera «Dusmkay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO H3YUYCHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM OO0yUYEHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3yYaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAyYHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJIaracT OBJAJACHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHMUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

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

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

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

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0MaTh IPUPOIHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaImenn GU3NIEeCKOoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

TenioBble ABJICHNS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paClIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYCHHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro ©Oamanca. IlmaBineHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Vcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOTro
JABJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6pOoyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaGmronenue siBneHui cMauyMBaHUs U KaWJUSIPHBIX SBJICHUM.

4. HaOmroieHue TeraoBoro pacumpeHus Tell.

5. M3MeHeHue naBneHusl ra3a Mpu U3MEHEHUM OObEMa M HarpeBaHUU WIH

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPBHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

11. HaGnronenue KureHus.



12. HabnroeHue nmocTosiHCTBa TEMIIEPATYPhI ITPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimol.

1. OnbITHI 110 OOHAPY’KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCHUMOCTH [IaBJICHHUS BO3QyXa OT €ro
00BbEMA U HArPEeBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejla B pe3yibTaTe
TEeIIonepeayl U padoThl BHEITHUX CUJI.

8. HccnenoBaHue sIBICHUS TEIJIOOOMEHA NPU CMEUIMBAHUHU XOJOJHOU U

ropsiuer BOJIBL.

9. OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucnapeHus.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpeneneHne yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOrOo TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
o ydactka uend. [locnepmoBarenbHOE W mapajliellbHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE ~ MarHUTHL.  B3auMoAEHCTBHUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe mnoJie 3eMJIM U €r0 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OneiT  Opcrena. MaruuTHoe TMoJe  3JEKTpUYECKOoro Toka. I[lpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DJIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMOJb30BaHUE 3JIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIUU. [IpaBuio JleHna.
DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJieKTpu3anus Ted.
J{Ba poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHHUS ICKTPUUECKUX 3aPsJI0B.
ITpOBOTHUKH U JUIJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JIerCTBUSI SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. I3MepeHue cuiibl Toka aMrinepMeTPOM.
. I3MepeHue 31eKTpUieCcKOro HanpsuKeHUsT BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1noJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBHE MarHMTHOTO MOJISI HA IIPOBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHOM UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHM €ro
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BO3HUKHOBEHHUSI.
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onvimol.

1.
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19.
20.
21.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre ACUCTBUS SJIEKTPUUYECKOTO TMOJS HA TMPOBOJHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
N3MmepeHune u peryJmpoBaHie CUIIbI TOKA.

N3mepenune u peryaupoBaHie HAMPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUYHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UAYILIET0 Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEll.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  UX
OOBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJECUCTBUS
KaTyIIKd C TOKOM M MarHuta OT CHJIbI TOKAa W HamlpaBJEHUsS TOKa B
KaTyIIIKE.

N3ydenne neicTBUsI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHnctpyupoBanue u nzydeHue paboThl JJIEKTPOIBUTATEINS.

N3mepenue KII/ anmekTpoaBUrateibHOM yCTaHOBKH.

OmbITEI IO HCCIIECIOBAHUIO SIBJICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAUYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

B pesynbrare uzyueHnus UMK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPHUUYECKHUM U TEIUIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

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

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

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHUKATHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



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

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
TpyIIoi);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIiry o0yuenusi B 8 ki1acce mpeIMeTHbIC pE3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tera, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIE, TPOBOIHUKU
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHKCAHMI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUYECKUX SIBIICHUNH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBICHUS B TPUPOJIE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moa0COB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
¢dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, YJeJIbHAs TEIJIOEMKOCTh BEIIECTBA, VyJACNbHAs TEIUIOTa
TUIaBJICHUS, yJeNbHAas TEIUIoTa NapooOpa3oBaHMs, yJeldbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEIbHASI BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
cuja TOKa, JJIEKTPUUECKOE HaNpsKEHHE, COMPOTUBJICHUE MPOBOJIHUKA,
yIAeIbHOE  CONPOTHBJIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), MpU  ONHCAHWUU MPABUIBHO TPAKTOBAaTh
(bU3MYEeCKUl CMBICT MCTOJBb3YEeMbIX BEITUYHH, 0O003HAYEHUS W €IMHUIIBI



bu3nyecKuX BENUYMH, HAXOIUTH (HOPMYJBI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpaQUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yyacTKa LEenu, 3aKOH
Jxoyna—JleHna, 3aKkOH COXpaHEHHMS DJHEPrUM, IpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3yYEeHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHMH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peumaTe pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
dbopMmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs pelIeHus 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUIsl €€ penieHusl, MPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIyYEeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJIUTH OMbBITHI 1O HAOMIOACHHUIO (U3UYECKUX SABJICHUA WU
(¢u3nyeCKuX CBOWCTB Te (KAMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU U3ITYUYCHUH OT I[BETa U3JIydarolled (Tmorjolaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHUTHOTO MOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBObI;
BBIIOJIHATh ~ NPSAMbIE  W3MEPEHHsS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3/yXa, CHUJIbl TOKa, HANpPsHKEHUS C MCIOJIb30BAHUEM



aHAJIOTOBBIX NPHUOOPOB U JATYMKOB (M3MUECKUX BEIMYWH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yACIBHOIO COIPOTUBIICHHUS BEIIECTBA IMPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COEAUHEHUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIeNys NPEeIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIHIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaAM UCCIIENOBAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAUECHUE BEJIMUUHBL;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBLI  JCUCTBUS HU3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa KX ONUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
puOOPHI, HArpEeBaATEIbHbBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
PEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHUX SIBJICHUI M HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM H3MEPUTEIIbHbBIE
npuOboOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeilb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Lemnel ¢ MocaeA0BaTeIbHBIM U MAapaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas yclioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIeTIel;
NPUBOJIUTL  MpUMEPhl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUUW B TIOBCEJIHEBHOMU
KU3HH 711 obecriedeHusi 6€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYIKAIOLIEN CPELE;



OCYIIECTBIISITh TMOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUYNBOIN HMJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITTOJIHCHHH YUCOHBIX 3aJaHUN HAyYIHO-TTOMYJIIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHuss HHPOPMAIIUK U3 OJHOW 3HAKOBOIH CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NHCHbMEHHBIC W KpPaTKHE YCTHBIC COOOIICHWS,
o006mass wHOOPMALMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COIepKaHWsl, B TOM 4YHCJIE MYOJIUYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIBCKON NIEATETLHOCTH, MPU 3TOM TPAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIM — ammapar Kypca (QU3HKH,
COTIPOBOK/IaTh BRICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (HU3MUCCKUX
MIPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHU C
[IOCTABJIEHHBIMU 3aJavyaMH, CICINTH 3a BBIINOJIHEHUEM IIJIaHA JEHUCTBUNA U
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIad B
JeATEeIIbHOCTh TPYIIIIbI, BRICTPAauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pean 1. TerioBblie IBJICHUSA
. bubnuorexa [JOK
1.1 7
CTpocHHe 1 CBOHCTBA BeLLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 3
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 11



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

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB Iliianupyemblid 3
N Mpatcrmae | 1ePHOA /DakTHY JIEKTPOHHbBbIE LM (pPOBbIE
Tema ypoka KontposbHbie eckas 1ara. oOpa3oBaTejibHbIE
n/n Bcero CKHe
padoTbI pecypcbl
padoThI
OCHOBHBIC TTOJI0KEHHUS 1 yeTBepTH
MOJIEKYJIAPHO-KUHETUYECKOMN bubnuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
5 Macca u pa3Mep aTOMOB H 1
MOJIEKYJ
Mogenu TBEPAOTO, KUJIKOTO U
3 5 P . 1 bu6mmoreka [JOK
razo00pa3HOro COCTOSHUM
P . https://m.edsoo.ru/ff0a540e
BellecTBa. BBOAHBIN KOHTPOJIb
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BEILIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUu
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
K o OI': dusuka, 8 kimacc/
HCTaJUINYeCKHe M aMOp(HEIS
5 P P 1 ITepbimkun .M., MiBaHoB

TCI1a

A.W., AkiimonepHoe
obmrectBo «31aT€NBCTBO
«ITpocsemenue», 2022.



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

3an.1 ctp.10

6 CmauyuBaHue U KaUJUISIPHOCT. bubmuoreka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaThue bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
8 TEMIIEPaTypPbl CO CKOPOCTHIO
TETUIOBOTO JABMKCHUS YaCTHII
9 Buytpennss sueprus. CriocoObl bubnnoreka [JOK
HU3MEHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
10 Bunael Temionepenayu. bu6mmoreka [JOK
TermaonpoBoIHOCTS. https://m.edsoo.ru/ff0a6412
bubmuoreka [JOK
1 Kompetuis. Usnyeie. https://m.edsoo.ru/ff0a65c0
12 KonunuectBo Tennotel. Y neiabpHas bu6mmoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.
13 TSHJ‘IOO6MCH Y TETJIOBOE bubmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaboparopHnast pabota
14 "UccnenoBanue siIBJICHUS bu6mmorexa [IOK
TemI000MeHa PH CMENTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koandecTBa TEIIOTHI,
15 HEOOXOAMMOTO JIJIsI HarpeBaHUs

TEJIa U BBIACIACMOTO UM ITIpH
OXJTaXJICHUHU



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Jlaboparopnas pabota

bubmuoreka [JOK

16 "O 7
HpeACIIeHHe yHeHI’HOHH https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
2 yeTBepTh bubmmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
®I': dusuka, 8 kmacc/
17 OHeprus Tommsa. Y ienbHast ITeppiukun .M., IBanos
TEIJIOTa CropaHus A.W., AxumonepHoe
o0mrecTBO «/31aTENBCTBO
«IIpocBemmenuen, 2022.
3a1.9 cTp.52
I1
18 K H;:::;quc?(?; ”P;SJ?IB?{H;IBHB.}I BrGmmorexa LIOK
P de https://m.edsoo.ru/ff0a71d2
TEeII0Ta TUIaBJICHUS
bubmuoreka [JOK
19 P .
clieHme sanat https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBanue u bubnuorexa [IOK
KoHieHcanus. Mcrnapenne https://m.edsoo.ru/ff0a740c
bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a786¢
Kunenue. Y nenpHas temnora
HAD006DAZ0BANIS 1 OI': dusuka, 8 kiacc/
pOOLP ITeppikun .M., IBanos
21 KOH/JIEHCAllUH. 3aBUCUMOCTh
A.W., AkiimonepHoe
TeMIIepaTypbl KUTICHUS OT
ATMOC(EPHOTO JABICHUA obmectBo «M3marenscTBO
«ITpocsemenue», 2022.
3aa.12 cTp.72
99 BuaxxHocTh BO31yXAa. bubmuorexa [IOK

JlaGopatopHnas pabora

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

"OnpeneneHne OTHOCUTEIbHOM
BJIQXKHOCTH Bo3yxa"

Pemenue 3amau Ha onpeencHue

23 BJIQXKHOCTH BO3/yXa
[IpuHIMIBI paGOTHI TETIIOBBIX
24 nsurareneii. [lapopas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus
KII/ TermmoBoro nBurarens.
25 TeruioBbie ,Z[BVI/IFaTeJ'II/I U 3aIIuTa ];';IS;T/(:TT].eeI;E;;{)?rIS/ﬁOa?C?C
OKpYKaroIIen CpeJibl
®I': dusuka, 8 kmacc/
[Teppimkun .M., UBanoB
3aKoH COXpaHEHUs U AL, AKinonepHoe
26 HPORPATIIGHITE SHEpri B o0mrectBo «/31aT€NBCTBO
TEIIIOBRIX Tiporieccax «IIpocBemenuey, 2022.
3an.14 ctp.87
[ToaroroBka K KOHTPOJIBHOMN
97 pabore o Teme "TermoBbie bubnuorexa [JOK
siBJieHUs. VI3MeHeHue arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BeliecTBa"
KonTponbhas padota no teme
"TennoBsie sByieHus. MI3MeHeHne BuGmorexa LIOK
28 arperaTHI’,I,X COCTOMMII . https://m.edsoo.ru/ff0a86ae
Bemlectsa". [Ipome:kyTOYHBII
M0JIYI010BOM KOHTPOJIb
29 DnekTpusauus tei. /[Ba poaa

QJICKTPHUYCCKUX 3aps10B



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

Ypoxk-uccienoBanue

@OI': dusuka, 8 kmacc/
[Teppimkun .M., UBanoB
AWM., AkiimonepHoe

30 "DekTpu3anus Tea HHAYKITUEH 1
1pU compHKOCHOBEHHH" o0mrectBo «/31aTENBCTBO
«IIpocsemenue», 2022.
3an.15 crp.106
bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4
@OI': dusuka, 8 kiaacc/
31 BzaumopeiicTBue 3apssKeHHBIX [Tepwimikun .M., iBaHoB
ten. 3akoH Kynona A.W., AxumonepHoe
o0mrectBo «/31aT€NBCTBO
«IIpocBeuienuey, 2022.
3an. 16 ctp. 111
DNeKTpruYecKoe moJie.
32 Hanps>keHHOCTB 3JIEKTPUUYECKOro bubnnoreka [JOK
noyst. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEN
Hocutenu snekrpuueckux 3 yeTBepTh
33 3apsA70B. DIEMEHTAPHBIN 3apsi.
CrpoeHne aToma
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ef6
[IpoBOIHMKY U AUDIIEKTPUKHU. @TI': dusuka, 8 kiacc/
34 3aKOH COXpaHEHMS ITeppikun .M., IBanos

QJICKTPHUYICCKOTIO 3apsaa

A.W., AkiinonepHoe
o0mrecTBo «M3marenscTBO
«ITpocsemenue», 2022.



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenne 3aaa4 Ha IPUMCHCHHUEC

3an.17 crp.123
bu6mmoreka [JOK

35 CBOWCTB 3JICKTPUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUH TOK, YCIOBHS €ro
36 cymeciBOBaHH}I. I/ICT(})/‘IHI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBHSI 2JEKTPUUECKOTO TOKA Bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
®I': dusuka, 8 kmacc/
[Tepwimikun .M., iBaHoB
38 JlelicTBUE 3IEKTPUYECKOTO MOJIA A.W., AkiimonepHoe
Ha TIPOBOJIHUKH U JUDJICKTPUKU obmectBo «M3naTenscTBO
«IIpocBeuienuey, 2022.
3an1.18 crp.137
39 DNEeKTPUYECKHUI TOK B METAJLJIaX, bubnmoreka [JOK
KHUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
OI': dusuka, 8 kiacc/
ITeppikun .M., IBanos
40 DnekTpruyeckas Lenb 1 e€ A.W., AkiimonepHoe
COCTaBHBIEC YACTH oOurecTBo «/31aTENBCTBO
«IIpocsemenuey, 2022.
3an. 19 ctp.138
Cuna toka. JlaGopaTopHas pabora
41 "N3mepenue u peli)“YHHl:I))OBaIIjI)He bubmorexa IOK
\ https://m.edsoo.ru/ff0a8bd6
CHJTBI TOKA
DIEKTPUUYECKOE HAIPSKEHUE. bubnmnoreka [JOK
42 Bonbr™merp. JIabopaTopHas https://m.edsoo.ru/ff0a%e14

pabota "U3mepenue u

@OI': dusuka, 8 kmacc/



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

peryiaupoBaHue HanpspKeHus "

[Teppimkun .M., UBanoB
AWM., AkiimonepHoe
obmecTBO «I31aTEIBCTBO
«IIpocsemenue», 2022.
3a1.20 cTp.155

ConpoTuBieHHE IPOBOAHMKA.

bubmuoreka [JOK
43 ¥ ACIBHOE CONPOTHBIICHHE https://m.edsoo.ru/ff0aa738
BEIIICCTBA
Jlaboparopras pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
44 COIIPOTHUBJICHUS MPOBOJHUKA OT bubmmoreka [JOK
€ro JUIMHBI, TIJIOMIA 1 https://m.edsoo.ru/ff0aa738
MONIEPEYHOT0 CEUCHUS 1
Marepuaia"
bubmuoreka [JOK
https://m.edsoo.ru/ff0aad4a
®I': dusmka, 8 xnacc/
3aBUCHMOCTD CHJIBI TOKA OT Mepimius M., Ubanos
45 HanpsbkeHus. 3akoH OMma a1 AL, AKI_II/IOHepH’OG
yHactTia feft o0mectBo «M31aTensCcTBO
«IIpocsemenner, 2022.
3an.21 crp.159
JlaGopatopHnas pabora
"MccnenoBanue 3aBUCUMOCTH
46 CHWJIBI TOKA, UAYIIETO Yepe3 bubmuoreka [JOK

PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTOopa U HAIPSHKEHUS Ha
pesucrope"

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBarensrHOE U

47 napajuieIbHOE COCTUHEHUS
MIPOBOHUKOB
Jlaboparopnas padota "IIpoBepka
MpaBUJIa CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK

48
NPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOaadle
Jlaboparopuas padota "IIpoBepka @I': dusuka, 8 kiacc/

49 IpaBuiIa I CWIbI TOKA IIPU [Tepprukun .M., IBanoB
[apaJuIEIbHOM COCIMHEHUH A.N., AkonepHoe
pe3uctopos" o0mrectBo «/31aT€NBCTBO

«IIpocBemenuey, 2022.
3a1.22 cTp.168
Pemenue 3agau Ha npuMeHEeHUE
50 3aKOHA OMaﬂﬂnﬂ paszHquro BuGmmorera LIOK
https://m.edsoo.ru/ffOaaf8a
COETMHEHUS TIPOBOIHUKOB
Pa6ora u moutHOCTH
51 3J'I€KTpI/I‘-ICCKI(I)IFO TOKa. 3aKOH bubmmoreia LIOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
52 "OHpIe),I[eJ'II;HI/Ie 1[3)8.60TI>I u bubmorexa IOK
. https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH SJIEKTPHUECKOTO TOKA
DNEeKTpUYECKHE LIETIH U bubnmoreka [JOK
53 NOTPEOUTENH IIEKTPUUECKOM https://m.edsoo.ru/ff0ab660

sHepruu B ObITy. KopoTkoe
3aMbIKaHHUe

@I': dusuka, 8 kmacc/
[Teppimkun .M., BanoB



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

A.W., AkiimonepHoe
obmiectBo «31aTEBCTBO
«IIpoceutenuey, 2022.
3a1.23 cTp.179

IToaroroBka K KOHTPOJIBHOMI
pabote 1o Teme "DIeKTpUYECKHe

bubmuoreka [JOK

>4 SapAARL. SilpmeHHHe rea an https://m.edsoo.ru/ff0abd2c
B3auMozeicTBus. [locTosHHBIN
AJIEKTPUYECKUM TOK"

Kontponbnas paboTa mo teme 4 4yeTBepTh
"DeKTpUUECKUE 3apSIbL.
55 3ap5[>K€II){HI>Ie Tena I/IpI/Ii bubnmorexa LIOK
B . https://m.edsoo.ru/ff0abea8
B3auMoeicTBus. [locTossHHBIM
AJIEKTPUYECKUM TOK"

56 [TocTostHHBIE MAaTHUTBI, UX
B3aUMOJICHICTBHE

57 VYpok-uccnenoranue "N3yuenue bubnunoreka [JOK
MOJICH MOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0

bu6mmorekxa [IOK
https://m.edsoo.ru/ffO0acOba
MarnuTtHoe noje. MaroHutHoe @I': dusuka, 8 kmacc/

58 nosie 3eMJIM ¥ €ro 3HaYeHue IS ITeppimkun .M., BanoB
XKU3HU Ha 3emie. Beepoccuiickaa A.N., AkiimonepHoe
npoeepounan paooma obmectBo «M3marenscTBO

«ITpocsemenue», 2022.
3a1.24 ctp.185

59 OmneIT OpcTena. MarHuTHoe mnojue bubnmnoreka [JOK

QJICKTPHUYCCKOI'0 TOKa MarautHoe

https://m.edsoo.ru/ff0acld2



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

T0JI€ KaTYIIKH C TOKOM.
Bcepoccuiickaa nposepounasn
paoboma

60 [IpumeHeHne MEeKTPOMarHuToB B bubmmorexa [IOK
TEXHHUKE. https://m.edsoo.ru/ff0ac74a
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
DNeKTPOABUTATEIb TOCTOSIHHOTO
®I': dusuka, 8 kaacc/
Toka. Mcnonb3oBaHue
< [Teppiukun .M., IBanoB
61 AJIEKTPOIBUTATEIICH B
N A.U., AkiimonepHoe
TEXHUYECKHUX YCTPOHUCTBAX U Ha
oOuiecTBo «/31aTENBCTBO
TpaHCIIOpTE.
P P «IIpocBeuienuey, 2022.
3a1.25 cTp.188
OnsiTel @apanes. 3akoH
62 AJIEKTPOMArHUTHON MHIYKIIWH.
[IpaBuio Jlenna
5 C 5 ®OI': dusuka, 8 kimacc/
nekTporeHepaTop. Criocoobt
P patop = ITeppikun .M., IBanos
MIOJTyYSHHS DJIEKTPHYECKON
y P A.W., AkiimonepHoe
63 SHEPIruu. DIEKTPOCTAHIINHU Ha
o0mrectBo «M31aTenscTBO
BO300HOBIISIEMBIX UCTOYHHKAX
«IIpocsemenuey, 2022.
SHEPTUU
P 3a1.28 ctp.244
OI': dusuka, 8 kiacc/
. [Teppimkun .M., UBanoB
[ToaroToBka Kk KOHTPOJIBLHOU
" A.N., AkimonepHoe
64 pabote 1o Teme "DIeKTpUYECKIe

U MarHUTHBIE ABICHUS"

o0mrecTBo «M3marenscTBO
«ITpocsemenue», 2022.
3a71.30 cTp.244



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonrtponsHas pabora o Teme

65 "DeKTpUUeCKUue U MarHUTHbBIC 1 bubnmoreka [JOK
sBieHus". [IpoMes:ky TOYHBII https://m.edsoo.ru/ff0acb14
ro10BOii KOHTPOJIb
P BHBIN K. Pabot

66 T:I::(G:IT)aMI/I ng PrZMe "21"1“6:11;0(1:3516 1 Bubmorexa LIOK

| https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PesepBHbIii ypok. Pabora ¢
67 TGKC’I;aMH ng I;eMe "TlocTOSIHHBII 1 Bubmmorexa LIOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUICCKUH TOK
PesepBHylit ypok. PaGota ¢

68 TEKCTaMH 110 TeMe "MarHuTHbIC 1
SIBIICHUSA"

OBILIEE KOJIMYECTBO YACOB I10 68 11

I[TPOTPAMME



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

MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

8 ki1ace
Koxn . .
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa30BaTEJIbLHOM IPOrPaMMbI OCHOBHOI'0O 00111€ro
NpoBEPSIEMOro oGpasoBanus
pe3yJjbTara
11 HCIIOJIb30BAaTh MTOHATHUSA
1 pa3inyaTh SBJICHHUS II0 ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIMX JAHHOE
' ¢buznyeckoe sBICHUE
pacrio3HaBaTh MPOsBICHNUE U3YyUYCHHBIX (PU3NUYECKUX SIBICHUH B OKPY’KAIOLIEM MUPE, B TOM duciie (U3NYEeCKUe SBICHUS
1.3 B MPUPOJIE, TIPH 3TOM HEPEBOJUTH MPAKTUIECKYIO 33/a4y B YU€OHYIO, BEICTISTH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYeCKUX sBJICHUH
OIUCHIBaTh M3YyYEHHBIE CBOICTBAa Tel M (hU3MUYECKHE SIBICHUS, UCHONb3Yys (U3NUECKUE BEIMYUHBI, IPU ONMHCAHUU
14 MIPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIIOJIb3YEMbIX BEIMYNH, 0003HAUEHUS U €IMHUIBI PU3NYECKUX BEJIUYUH,
' HaXoJuTh (OPMYJIbI, CBA3BIBAIOIINME JAHHYIO (PU3MUYECKYIO BEIMYUHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH
L5 XapaKkTepu30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys U3YyUEHHbIE 3aKOHBI, IIPU ITOM JaBaTh
' CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTHYECKOE BhIpAKEHHE
OOBSICHATh (PU3MYECKHE TMPOLECChl W CBOMCTBAa TeJ, B TOM 4YHCIE M B KOHTEKCTE CHUTyallMd TpPaKTHKO-
1.6 OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUYMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH O0BsICHEHUE U3 1 — 2 JOrMYecKux
11aroB C MOMOIIBI0 | — 2 N3y4YeHHBIX CBOMCTBA (U3UYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pemarh pacy€THbIe 3a/1a4i B 2 — 3 JIeCTBUS, UCIONB3Ys 3aKOHBI M (hOPMYJIbI, CBS3bIBAIOIINE (PU3NYECKUE BETNUHHBDIL:




Ha OCHOBE aHaju3a YCJIOBUS 3a/Jaud 3alKChIBATh KPATKOE YCIIOBHUE, BBISBISATH HEJOCTATOK JAHHBIX ISl PEHICHUS
3a/lauM, BBIOMpATh 3aKOHBI U (QOPMYJIbl, HEOOXOAMMBbIE g €€ pelIeHUs, MPOBOJUTH pPAcuéThl M CPABHUBATH

IMMOJIYUYCHHOC 3HAYCHUC (1)PI3PI‘I€CKOI>1 BCJIMYHHBI C U3BCCTHBIMHU JaHHBIMU

paciio3HaBaTb HpOGHeMBI, KOTOPBIC MOXHO pPCIIWUTHL HNpU IMTOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOOOB, HCIOJIB3Yys OIMCAHHC

1.8 WCCIIC/IOBAHMSI, BBIACIATh NPOBEPSEMOE IMPEIIOJIOKEHHE, OIICHWBAaTh NPAaBUIBHOCTh TOPSIKA IPOBEACHUS
WCCJICTOBAHMSI, JIEJIaTh BBIBOIBI
MPOBOANTH OMBITBI TIO HAOMIOAEHUIO (PU3UYECKUX SBICHWA WIH (U3HYECKUX CBOUCTB Tel: (opMyIupoBaTh
1.9 MIPOBEpPSIEMbIC MPEIIIOI0KECHUS, COOMPATh YCTAHOBKY M3 TPEJIOKEHHOTO 00OpYIOBaHUS, OMUCHIBATH XOJ OINbITA U
(hopMyJIHPOBATH BBHIBOJIBI
110 BBITIOJTHATh TPSIMBIE M3MEPEHHST C HWCIOJIB30BAHWEM aHAJIOTOBBIX MPHOOPOB W JATYMKOB (DU3MUCCKUX BEIIMYUH,
' CpaBHUBATh PE3yJIbTAThl N3MEPECHUH C YUETOM 3aJaHHOM a0COJIFOTHOW MOTPEIITHOCTH
MIPOBOJIUTh HCCIICJIOBAHUE 3aBHCUMOCTH OJHON (PH3MYECKOW BEIMYMHBI OT JPYroil C WCIOJIB30BAaHHUEM MPSIMBIX
111 M3MEpEHUN: TUIAaHUPOBATh HMCCIICOBAHHUE, COOMpATh YCTAHOBKY W BBIMIOJIHATH M3MEPEHUs, CICIys MPEIIOKESHHOMY
' wiaHy, (UKCHPOBATh pPe3yJbTaThl MOMYYEHHOW 3aBUCUMOCTH B BUAE TaOdHIl U TpaduKOB, AeNaTh BBIBOJBI IO
pe3ybTaTaM HCCIIeOBAHNUS
112 MIPOBOANTh KOCBEHHBIE M3MEPEHUS (PU3UUYECKHX BEIMUYWH: TUIAHUPOBATH U3MEPEHHs, COOUpaTh HKCIEPHUMEHTATbHYIO
' YCTaHOBKY, CJICYsI MPEIOKEHHON HHCTPYKIIMH, U BRIYUCIIATH 3HAUYCHUE BEIIMIMHBI
1.13 coOJTr01aTh MpaBuUiia TEXHUKK 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM
114 XapaKTepU30BaTh MPHUHIUIIEI ICHCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOWCTB C OTIOPOM HA WUX OIMHCAHUS,
' WCIIOJIB3Ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SBIECHUI U HEOOX0IUMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH
115 pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONMCTBA M U3MEPUTENbHBIE TPUOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM,

COCTABJIAATb CXEMBI DJICKTPUICCKUX uenel‘/i C IOCJICAOBATCIIBHBIM M MApalJICJIbHBIM COCAMHCHUEM 3JICMCHTOB, pa3jindas




YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPHUYICCKUX I.[GHCIZ

1.16

MPUBOANUTH MPHUMEPH! (HAXOAUTh MH(GOPMAIMIO O MPUMEpax) MPAKTHUYECKOTO HCIIOJIb30BAaHMS (U3NUECKUX 3HAHUH B
IIOBCETHEBHOM JKU3HU 711 0OecrieueHus: 0€30IacHOCTH IpU O0pallleHnu ¢ MpudopaMy U TEXHUYECKUMH YCTpOiicTBaMuy,

COXpaHEHHS 3/I0POBbS U COOJIOJICHHSI HOPM 3KOJIOTHUECKOTO IMOBEJICHUS B OKPY KaIOILeH cpezie

1.17

OCYIIECTBIISITh MOUCK MH(POpPMAIUHN (PU3HUECKOTO coAepkaHus B ceTH VHTEpHET, Ha OCHOBE MMEIONIUXCS 3HAHUN H
MyTéM CpPaBHEHMs OTMOJIHUTEIBHBIX MCTOYHUKOB BBIACIATh MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBON HITU

MOJKET OBITh HEIOCTOBEPHOM

1.18

WCIIOJIb30BATh MPU BBHIMOJHEHUN YYEOHBIX 3a/JlaHUil HAayYHO-TIOMYJISIPHYIO JHTEPaTypy (PH3UUECKOTO COACpKaHMS,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BiafeTh NpuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus

WH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.19

co3llaBaTh COOCTBEHHBIE NHCBMEHHBIE M KpaTKHE YCTHBIE cooOmeHHs, 0000mas uHpOpMAIHMIO M3 HECKOIBKHX
UCTOYHHUKOB (DU3MYECKOrO COJCpXkaHMUA, B TOM uHCIe MNyOIMYHO MpPEACTAaBIATh PE3yJbTaTbl MPOSKTHOM WIH
HCCIEA0BATEIBCKON JEATEIbHOCTH, IPU 3TOM T'PAMOTHO HCIIOIb30BATh W3YYEHHBIM IOHATHWHBINA anmapar Kypca

(I)I/I3I/IKI/I, CONMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

MIPU BHITIOJIHEHUH YYEOHBIX TIPOEKTOB M MCCIICIOBAHUN (PU3NYECKUX MTPOLIECCOB PACIIPEACIATh 00S3aHHOCTH B TPYTINE B
COOTBETCTBUM C ITOCTaBJICHHBIMHM 3aJa4aMU, CIICAUTHh 3a BBINIOJHEHUEM IUIAHA JEUCTBUUA M KOPPEKTUPOBAThH €TO,
aJICcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYMIbI, BBICTPAaBaTh KOMMYHHUKATHBHOE

B3aHMOHeﬁCTBHC, MMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(I)J'II/IKTLI

MHNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KUIIACC




Kon

Koxa »inemenTa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

pasneJa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJEKYJISIPHO-KMHETHYECKON
6.1 TEOpUM CTPOEHHUs BemiectBa. Macca U pa3Mepsl
' MoJeKkya.  OnbITel, MNOATBEP)KJAIOIUE  OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOpUHU
Mogenun  TBEPHOro, JKHUAKOTO W ra3000pa3HOro
6.2 cocTosHu# BemecTBa. Kpucramimueckue u amopgHbie
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tell
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKMHETHYECKON
TEOPHUH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIiupeHue U CkaTue
56 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETUTOBOTO JIBHYKEHHS YaCTHI]
6.7 Buytpennsist sneprust. Cnoco0bl H3BMEHEHUsT BHYTPEHHEN
' SHEpPIuu: TEeIIoNnepeada U CoOBepIIeHue padoThl
6.8 Bunsl Temonepenadu: TEIUIONPOBOJHOCTh, KOHBEKIIHS,




U3JIly4eHHUe

KomnaectBo TCIIJIOTHI. YI[CJ'IBHaH TEILIOEMKOCTD

6.9
BELIECTBA
TemiooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TETIOBOTO Oananca
6.11 [InaBrneHue u OTBEp/IeBaHNE KPUCTAIITMYECKIX BEILECTB.
. VY nenpHas TErIoTa MIaBJICHUS
[TapooOpa3oBanne 1  KoHAeHcauus. VcnapeHue.
6.12 Kunenne. VYnpenpHas  Temiora  mapooOpa3oBaHMSL.
. 3aBUCHMOCTh TEMITEPATyphl KUIICHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS
[Tpunmuner  paboTel  TeruoBbix asuratenein  KITJ]
6.15 TEIJIOBOrO ABUraTess. TerioBble ABUTATENd U 3alluTa
OKPYXaIOIIe Cpeabl
3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUH B TETUIOBBIX
6.16
nporeccax
OneiTbl MO OOHApYKEHHIO  JIEHCTBUS  CHII
6.17 MOJIEKYJIIPHOTO TPUTSIKEHUSI.

OnbITEl M0 BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOMN




COJIM WUJTU caxapa.

OnbITel 10 HAOJIIONEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB, KUIKOCTEH M TBEPIBIX TEII.

Ornpezenienre JaBjieHUs BO3Ayxa B OAJIJIOHE HIMPUIIA.

OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JAaBJICHHS
BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIXKICHHS.

[IpoBepka rumnore3sbl JMHEHHOW 3aBUCUMOCTH JJIMHBI
CTONOMKA J>KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

Ha6nronenue n3MeHeHusi BHyTpeHHEH SHEPruM Teja B
pe3ylbTaTe Terionepeaadu U paboThl BHEITHUX CHIL.

Hccnenosanue SIBJICHUSA TEI000MEHa npu
CMEIIMBAaHUM XOJOJAHON U TOPSYEH BOJIBI.

OrmpeziesieHre KOJIMYECTBA TEIUJIOTHI, MMOJYYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HarpeThiM METaTUYECKIM
HUAJTUHAPOM.

Ornpesenenne yaenbHOM TEIIIOEMKOCTH BEIIECTRA.

UccnenoBanue nporiecca ncrapeHusl.

Ornpeznenenre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

OHpCIlCJ'ICHI/IC YHCHBHOﬁ TCIJIOTHI IIJIABJICHUA JIbJa

6.18

dusznueckue SBICHUSI B npupoac: IMOBCPXHOCTHOC

HATSAKCHUC W KAIWJUIIPDHBIC ABJICHHUA B IIPHUPOIAC,




KpUCTaJIJIBl B IpUpoJie, u3inydeHue CoiHLa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HUHECA, CHCra.

6.19

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI, IPUMEPHI
VICIIOJIb30BAaHUSl KPUCTAIUIOB, JKHIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, IMapoBass TypOHHA,

ABUTaTCJ]Ib BHYTPCHHET'O CroOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpuszanus Ten. [[Ba posia aneKTpUUeCcKuX 3apsiioB
BszaumopeiictBue 3apspkeHHbIX  Ten.  3akoH  Kysona

7.2 (3aBHCUMOCTh CHUJIbI B3aUMOIEUCTBHSI 3apSHKEHHBIX TET OT
BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXKTY TeJIaMHU)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 2IEKTPUUECKOTO

7.3 nosisd. ITpuHIMI cyneprno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenn osnekTpuyeckux 3apsfoB. OJIEMEHTapHbIN

7.4 anektpudeckuil 3apsan. Ctpoenue atoma. [IpoBogHuku 1
JURJIEKTPUKH

7.5 3aKOH COXpaHEHHUSI JIEKTPUUYECKOTr0 3apsia

7.6 ONEeKTpUYEeCKUH  TOK.  YCJIOBHS  CyIIECTBOBaHUS




SJICKTPHUYCCKOT'O TOKA. M cTOYHMKM TOCTOSHHOI'O TOKA

HeiictBus ANEKTPUYECKOTO TOKa (TerioBoe,
1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUA TOK B

KUAKOCTAX U razax

g Onektpuueckas uenb. Cwia TOKa. DIEKTPUUECKOE

7.

HaIpsDKEHUE

9 CormnpoTuBieHue MPOBOJTHHKA. VY nensHoe

7.

COINPOTUBIICHUE BEIIECTBA
7.10 3akon Oma aJig y4acTka 1enu

[TocnenoBarenbHOE H  MapajUieIbHOE  COEIMHEHHUE
7.11

IIPOBOJAHMKOB

PaGora ¥ MOIIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyins — Jlenna

DJneKTpuYecKrue Lenu M MOTPEOUTENTH 3JIEKTPHUECKON
7.13

sHepruu B O6bITy. KopoTKkoe 3aMbikaHue

ITocrosiHHBIE MarHWUTHL. B3anMMoAeicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnosne. MarHuTHoe mnone 3€MIM U €ro
7.15

3HAUEHUE NS )KU3HU Ha 3eMIie

OneiT Opcrena. MarHUTHOE MOJIE SJIEKTPUYECKOTO TOKA.
7.16

HpI/IMeHeHI/IC OJICKTPOMArHuTOB B TCXHHUKE




JlelicTBME MarHUTHOrO IIOJS HA IMPOBOJHUK C TOKOM.

:‘)J'IeKTpOI[BI/IFaTeJ'IB IMOCTOSSHHOTO TOKa. Mcmoab3oBaHHuE

A JJIEKTPOABUTaTENeH B TEXHUYECKHX YCTPOMCTBAaX U Ha

TpaHCcIopTe

OnbiTel  Dapajnes.  SBieHue  AIEKTPOMArHUTHOM
7.18

uHaykiuu. [Ipasuio Jlenna

DneKTporeHepaTop. CriocoOsr MOJTy4eHUs
7.19 3JIEKTPUYECKON  JHEpIuM. OJIEKTPOCTAaHLIMKM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

[TpakTrueckue paboThI:

OnbITH 110 HAOIIOACHUIO AJIEKTPU3ALUU TEJ UHAYKIUECH

Y TIPY CONPUKOCHOBEHHUM.

HccnenoBanue MAeWCTBUSA OSJIEKTPUUECKOTO TIONS Ha

MPOBOJAHUKH U TUDIIEKTPHKHU.

COopka u mpoBepka pabOTHl DIEKTPUUYECKON IeTH
7.20 MIOCTOSTHHOTO TOKa.

W3mepeHue U peryarupoBaHue CUIIbI TOKA.

W3mepeHue U peryarupoBaHue HANPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUSI PE3UCTOPA M HAPSHKCHHS
Ha PE3UCTOPE.

OHBITLI, ACMOHCTPUPYIOIIHC 3aBUCUMOCTDb




AIIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA MOTIEPEYHOr0 CEYEHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANpPSODKEHUW — TPU
MOCJIEIOBATEIbHOM ~ COCMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBmia sl CHIBI TOKA MPU MapalieIbHOM
COCIMHCHUHU  pe3ucTopoB.  Ompezaenenne  pabOThI
AJIEKTPUYECKOTO0 TOKa, HIYIIEro 4Yepe3 Ppe3UucTop.
OmnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO0  TOKa,
BBIJIECTISIEMOM Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaIpPSKCHHS
Ha Heil. Onpenenenue KII/[ narpesarens. McciaenoBanue
MardHiuTHOTO B3aWMOJICHMCTBUS ITOCTOSIHHBIX MAarHHTOB.
N3yuenrne MarHuTHOTO MOJIsI TOCTOSTHHBIX MarHUTOB TIPH
uxX o0BbeNMHEHWMHM U  pa3feneHun. HMccnegoBaHue
JIEMCTBUS IIEKTPUUECKOT0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITel,  JI€MOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaplieHWs Toka B Karymike. M3ydenue
JIEMCTBUSI MAarHUTHOTO MOJs HAa TMPOBOJAHHMK C TOKOM.
KoHnctpynpoBanue H U3y4yeHue paboTsI
3IIEKTPOJIBUTATEIIS. H3mepenne KITA

3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. ONEBITE o




HCCICOOBAaHUIO SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU:
HCCICI0OBaHUC W3MCHEHUH 3HAYeHHSI | HaITpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

Ousnyeckue SBICHUS B TMPUPOJE: IJICKTPUICCKUE
SBICHUS B  atMocdepe, DICKTPUYECTBO  IKUBBIX
7.21 OpraHW3MOB, MarHUTHOE ToJie 3eMJIH, JAperd IMOITFOCOB,
POJIb MATHUTHOTO TIOJISL JIJISl )KU3HH Ha 3emuie, TOJIspHOe

CHSHUC

TexHu4eckue yCTPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIETMETp, PEOCTAT, CUETUYUK DIIEKTPUUECKON SHEPTHUH,
79 AJIEKTPOOCBETUTENIbHBIC ~ TPUOOPBI,  HArpeBaTEIIbHBIC
- 3JIEKTPOTIPUOOPHI (mpumepsr), AJICKTPUICCKHE
NPEIOXPAHUTEIH, JIIEKTPOMArHUT, 3JEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

MMPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOT'O OBHIETO OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pPe3yJibTaTaM 02a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PI'OC




[lonumanue ponu (U3MKM B HAyYHOM KapTUHE MHpa; CHOPMUPOBAHHOCTH OAa30BBIX NPEACTABICHUH O
3aKOHOMEPHOM CBSI3W M [O3HABAEMOCTU SIBJICHMHM MPUPOIBI, O POJH OKCIEPUMEHTa B (QHU3UKE, O
crucreMooOpa3yromeil ponu (U3MKM B Pa3BUTUH ECTECTBEHHBIX HAYK, TEXHUKH WU TEXHOJOTHHA, 00 HSBOJIOIUH
(bu3MYeCKUX 3HAHUM M MX POJM B IEJIOCTHOH ECTECTBEHHOHAYYHOM KapTUHE MHUpPA, O BKJIQJ€ POCCUHUCKHUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYyKH, O0BSICHEHUE MPOLIECCOB OKPY)KAIOLIETO MUPA, PA3BUTHE TEXHUKU

U TEXHOJIOTUH

3HaHMs O BUJAX MaTepuu (BELIECTBO U I0JIE), O JBMKEHUHM KaK CIIOCOOE CyIleCTBOBAaHUS MaTepuu, 00 aTOMHO-
MOJICKYJISIPHOH TEOpHHM CTPOCHHS BEIIECTBA, O (PU3WYCCKOW CYIIHOCTU SIBJICHHA MPHPOABI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INuaTh SBJICHUS 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SIBIICHUE; YMEHHE pACIIO3HABAThH IPOSIBICHUC

HU3YYCHHBIX (1)I/I3I/I‘IGCKI/IX SIBJICHUM B OKPY?KaroIeM MHUPE, BbIACIISA NX CYIIIECTBCHHBIC CBOMCTBa (HpI/ISHaKI/I)

BJ'Ia,I[CHI/IC OCHOBaMH ITOHATHHHOIO arapara 1 CAMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I " UCIIOJIB30BAHUC UX OJIA PCUICHUA
y‘-Ie6HI)IX 3a1a4; YMCHHC XapaKTCpHU30BaATb CBOICTBa TCI, (i)I/I3I/I‘-I€CKI/IG ABJICHUSA W TIIPOLCCCHI, HCIIOJIb3YyA

(I)YH,I[aMeHTaJ'IBHHC " OMITUPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMCTBA T€II U (1)I/I3I/I‘-ICCKI/IC SABJICHUS, UCIIOJIb3YA (1)I/I3I/ILICCKI/IG BCIIMYHHBI

Bnanenne ocHOBaMM METOIOB HAy4yHOrO IIO3HAHMS C Y4Y€TOM COOJIOACHHS MpaBWil OE30HMacHOTO Tpyaa:
HaboieHne GU3NYECKUX SIBJICHUN:

YMEHHUE CaMOCTOSITENIbHO cOOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JIaHHOrO Habopa o0opynoBaHMs 110
WHCTPYKIIMHU, OMTUCHIBATh XOJ] ONBITA M 3aITUCHIBATH €T0 PE3YIIBTAThI, POPMYITHPOBATH BHIBOJIBI,

MPOBE/ICHUE TPSAMBIX W KOCBEHHBIX W3MEpEHHH (H3NUECKUX BEIMYMH: YMEHHE IUIAaHWPOBAaTh HW3MEPEHUs,
CaMOCTOSITENILHO COOMpAaTh KCIEPUMEHTAIbHYIO YCTAaHOBKY MO MHCTPYKLUH, BBIUMCIATH 3HAUCHHE BEIMUYUHBI U
aHAJM3UPOBATh MOTYYSHHBIE PE3YIIbTATHI C YIETOM 33JaHHOH IMOTPEITHOCTH PE3yIbTaTOB H3MEPEHHI;

IMPOBCACHUC HCCJIIOKHBIX SKCIICPUMCHTAJIBHBIX HCCHGHOBaHHﬁ; CaMOCTOATCIIbHO C06I/IpaTL OKCIICPUMCHTAJIbHYTO




YCTAaHOBKY W HNPOBOJAUTH HUCCIICAOBAHUC IO MHCTPYKIHU, MPCACTABIATH MOJYUCHHBIC 3aBUCUMOCTU (I)I/IBI/I‘-IGCKI/IX

BCJIMYHH B BUC Ta6J'II/II_[ u rpa(bI/IKOB, YUUTBIBATE NOI'PCUIHOCTH, A€JIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBaHNA

[Tonnmanue xapakTepHBIX CBOUCTB (pU3MUeCKUX MoJenel (MaTepuanbHasi Touka, abCOIIOTHO TBEPOE TENI0, MOEIU
CTPOEHHUS Ta30B, KUJAKOCTEH U TBEPJIBIX TEJ, IUIAHETapHAsi MOJEIb aTOMa, HYKJIIOHHAs MOJIEJIb aTOMHOTO Siipa) U

YMEHUEC ITPUMEHATD UX IJIA 00BIACHEHHS (bHBI/I‘ICCKI/IX IIpoIeCCcoOB

VYMeHne oO0BICHITH (bHSPI‘leCKI/IC IpouecCCohl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTHU, BBIABJIATH MPUINHHO-CICACTBCHHBIC CBA3HU U CTPOUTH 00BSICHEHHE C

OHOpOfI Ha U3Yy4YCHHBIC CBOMCTBA Q)HSHHGCKHX HBJICHI/Iﬁ, (bmnqecxﬂe 3aKOHBbI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacuérHble 3aaud (Ha 0aze 2 — 3 ypaBHEHHIl), HCIONb3Ys 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE
(u3nUYecKre BETUYHMHBI, B YaCTHOCTH, 3aIMCHIBATh KPATKOE YCJIOBHE 3a/1aYH, BBISBJIATH HEIOCTAMOININC TaHHBIC,
BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I €€ PEelIeHHs, UCIOIb30BaTh CIIPABOYHBIC JIaHHBIE, MPOBOJIUTH
pacuéTel M OICHUBATH PEATHCTUYHOCTH IOJYYCHHOTO 3HAYCHUS (DU3MUYECKON BEIMYMHBI, YMEHHUE OIPEIEISITh

PasMCPHOCTD (bHSH‘ICCKOﬁ BCINYHNHBI, HOqueHHOﬁ IIpHu pCHICHUHA 3a1a41

YMmenue XapaKTCPU30BaTb IMPUHIUIIBL HeﬁCTBHH TCXHUYCCKUX yCTpOﬁCTB, B TOM YHCIIE OBITOBBIX HpI/I60pOB, u
MPOMBIINIJICHHBIX TCXHOJOTMYCCKUX HNPOUECCOB IO HMX OMNHUCAHWIO, MCIIOJIB3YySA 3HAHUA O CBOMCTBaX (bPISI/I‘ICCKI/IX

SIBIICHUH U HCO6XO,ZLI/IMI:>IG (I)I/ISI/I‘IGCKI/IG 3aKOHOMEPHOCTHU

10

YMeHue ucnonb3oBaTh 3HaHUS O (PU3MUYECKUX SIBICHUAX B MOBCEIHEBHOM JKM3HU Ui oOecrieyeHusi 0e30MacHOCTH
npu oOpalieHnu ¢ OBITOBBIMM MPUOOpPAMM U TEXHMUYECKHUMM yCTPOMCTBAMHU, COXPAHEHUS 370POBbS M COOIIOIEHUS
HOPM SKOJIOTMUECKOTO TOBEJIEHUSI B OKpYXalolIel cpese; MOHMMaHue HEOOXOAUMOCTH MPUMEHEHUs JOCTUKEHUH

(bI/ISI/IKI/I Y TEXHOJIOTHI JJIs palluOHaJIbHOT'O NPHUPOAOIIO0JIB30BAHUA

11

OmnbIT moucka, mpeoOpa3oBaHusl W TMpeACTaBIeHUs UHPOPMALUU (PU3NYECKOTO COJIEPXKAHHUS C HUCIOJIb30BaHUEM
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUN; YMEHUE OLIEHMBATh JOCTOBEPHOCThH MOITYYEHHON HMH(OpMaLuu

Ha OCHOBE HMEIOIIMXCA 3HAHUM M JONOJHHTEIbHBIX HUCTOYHHUKOB;, YMCHHC HUCIIOJIB30BaTh IIPU BbIINOJIHCHHUN




yueOHBIX 33JaHU{ HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COAepkKaHMUs, CIIPAaBOYHBIE MaTEPHUAJIbI, PECYPCHI
cetu MHTepHeT; BiageHne 0a30BBIMU HaBbIKAMM IIpeoOpa3oBaHUs MH(OpPMALUK W3 OJHOW 3HAKOBOH CHUCTEMBI B
IpYyryl0; YMEHHE CO03/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHUS HAa OCHOBE HH(pOpManmuu wu3

HCCKOJBbKHMX HUCTOYHHUKOB




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
1.1 Mexanuyeckoe aBmxeHue. Marepuanshas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JABUKCHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE NBHkKeHHE. CpeHsisi ckopocTh. Dopmyria il BEBIYUCIICHUS CPeIHEH CKOpocTH: V = S/t
PaBHOMEpHOE mpsIMONIMHEWHOE JABWKEHUE. 3aBHUCHUMOCTh KOOpAMHATBHI Tejla OT BPEMEHHM B CIydae paBHOMEPHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
1.3 () =x,+vt
I'pacduku 3aBUCHMOCTH OT BpEMEHU JJISl MPOEKIIMH CKOPOCTH, MPOEKIUU MEpEeMEIIeHHs, TyTH, KOOPIUHATHI TP PaBHOMEPHOM
MPSIMOJTMHEITHOM JIBHXKCHUH
3aBUCHMOCTh KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBHKCHHUSI:
2
Syf)=vp #l+a* %
DopMyIIbl TSl MPOEKIMK TMEPEMEIEHHUS, TPOCKIIMA CKOPOCTH U MPOCKIIUU YCKOPEHHS TIPU PABHOYCKOPEHHOM MPSMOIUHEHHOM
JBUKEHUU:
1.4

+2
s.(D=vy, t+a, 3

U_\'('f) =Up, T a1,

a. (r)=canst,

5 o]

- — = = r}
Ury Uiy 0,8y

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPCMCHHU IJId NPOCKIUHN YCKOPCHUA, IPOCKIUU CKOPOCTU, MPOCKINU NCPECMCILICHN A, KOOPJAUHATHI IIPpH




PaBHOYCKOPEHHOM MPSAMOJIMHENHOM JBHKECHUN

1.5

CBoOogHoe manenue. DoOpMyIibl, OMUCHIBAIOIINE CBOOOJHOE IMAJIECHUE TEla MO BEPTHUKAIH (IBIKEHUE Tela BHU3 WU BBEPX
OTHOCHUTENIbHO TOBEpXHOCTH 3emiH). ['paduku 3aBUCHUMOCTH OT BpEeMEHH IJi MPOEKIUH YCKOPEHHSI, MPOEKIMH CKOPOCTH U

KOOpPAWHATEI ITpU CBO6OI[HOM MaaCHUM TCJia IO BEPTUKAIIN

1.6

CKopocCTh paBHOMEPHOTO IBUKEHUSI TeJla IO OKpykHOCTHU. HanpaBnenue ckopocTH.
dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTU U MEpUO]T 0OpalleHus:

27R
V=Tr

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHC. HaHpaBJICHI/Ie HECHTPOCTPEMUTCIILHOTO YCKOPCHU. (DopMyna JJIs1 BBIYUCIICHUST YCKOPCHUA:

d)opMlea, CBA3bIBAOIIAA IEPUOA U HACTOTY O6paH_[eHI/I$IZ

ol
T

1.7

Macca. ITnorHocts Bemectsa. @opmya i BBIYUCICHUS IIIOTHOCTH:

1.8

Cuina — BexkTtopHas ¢puszudeckas BenudnHa. CI0KeHHUe CUl

1.9

SBnenue unepuuu. Ilepsslii 3akoH HeroToHa




1.10

Bropoii 3akoH HeroToHa:

F=m-d

COHaHpaBJ'IeHHOCTI) BEKTOpa YCKOPCHHU TEJla U BEKTOPaA CUJIIBI, HCﬁCTBYIOIHCﬁ Ha TCJIO

1.11

Bzaumopeiictue ten. Tpernit 3akon HeroToHa:

Fy y=-F_,

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbXKCHHA. d)opMyna JJIsL BBIYUCJIICHUA MOAYJIA CHUJIbI TPECHUS CKOJIBXKCHUA!

Frp:p-;‘ﬁ.i'

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue aegopmainun. 3akoH ynpyroi aeopmanuu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUA:

My - 1A
F=¢g L1 2
R
Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.
dopmyna s BBIYUCICHUS CUIIBI TSHDKECTH BOIM3H MoBepxHOoCcTH 3emiu: F = mg.

JBmwxkenue mnanet Bokpyr Comuina. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U meperpy3ku

1.15

Nmnynbe Tena — BeKTopHas pu3nyeckas BeJIUYuHa.

=m0




Nmnynsc cucremsl tein. M3menenue ummynbca. MMmyibsce cumsl

1.16

3akoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOI7I CUCTEMBI TCII:
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckasi pabora. @opmyiia 1715l BBIYUCICHUS paObOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOILIHOCTb:

n=4
I

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. d)opMyJIa JUIA BBIYUCJICHU A KHHETHYECKOM OHCPTHUHU:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOU OHCEpPIHUHU. d)opMlea JIJIsI BBIYMCIICHUS TTOTEHIIUAIbHOM 9HEPTHHU TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexanuueckas OHCPIruAi:
E=E,+E,

3akoH COXpPAaHCHUA MEXaHU4YeCKOMH OHCpPTHUHU. q)OpMYJ'Ia AJId 3aKOHAa COXpPAaHCHU MEXaHU4YeCKOH OHEPIHUU B OTCYTCTBUC CUJL




TpeHus: E = const.

[IpeBpareHne MexaHNUYEeCKON YHEPTUH MIPU HATUYUU CUIIBI TPEHUSL.

1.20

ITpocThic MeXaHU3MBI. «30JI0TO€E MTPABHUIIOY» MEXAHUKH.
Peruar. Moment cwiisr; M - FI.

YcaoBue paBHOBECHS phlyara:
M, +M,+..=0
[ToasmxHBIN 1 HemOABWKHBIN O0s10ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesaas
A‘S&TIM‘I-BEEEH

1.21

JlaBneHne TBEpAOTO TEma.

@opMyia 1 BBIYMCIICHUS ABJICHHS TBEPIOIO Tena:

_F

I[aBJ'IeHI/Ie rasa. ATMOC(I)epHOG JaBJICHHC.

FHI[pOCTaTI/ILIeCKOe JaBJICHUC BHYTPH XKUAKOCTH.

cDOpMy.]'IEl JJI1 BBIYUCJIICHUSA JABJICHUSA BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH ApXI/IMCI[a. (I>opMyna IJIgd OTIPCACIICHU A BBITAJIKMBAIOIICH CHIJIBI, I[CI\/'ICTBYIOH_IGI\/’I Ha TCJIO0, or py)KéHHOC B XXKHUAKOCTHh HUJIHN

ras:




Fam =P8V

Ycaopue miaBanus teia. IlnaBanue CYZA0B U BO3AYXOILJIABAHUC

Mexannueckue Koyiebanus. AMILTUTY/Ia, IEPUOJ] i YacTOTa Kosiebanuii. @opmyiia, CBSI3bIBAIOIIAS YACTOTY M MEPHO]] KOJICOAHMIA:

1.24 1
TT

1.25 Matemaruueckuil U Ipy>KUHHBIN MagTHUKU. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JIBUKEHUU

1.26 3aryxatomme Konedbanus. Bernyxaenusie konedanus. Pesonanc
Mexannueckue BosiHbL. [IpooapHbIE U ONEpeUHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PacpOCTPAHEHUS BOJIHBL:

1.27 h=v-T

1.28 3ByK. 'poMKOCTB 1 BhIcOTa 3ByKa. OTpaXkeHHe 3ByKOBOW BOJHBI Ha IpaHuIle ABYX cpell. MH(Dpa3ByK U yIbTpa3ByK
IIpaxmuueckue pabomul
W3mepeHue cpenHell MIOTHOCTU BEILECTBA; apXUMENOBOW CHIIBL, XKECTKOCTH MPYKHUHBI, KOA(PUIMEHTa TPEHUS CKOJIbKEHUS;
paboThI CUJIBI TPEHHUS, CUIIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JBUKEHHS OpyCKa 110 HAKJIOHHOW MJIOCKOCTH; YCKOPEHUs OpycKa Mpu
JBMDKEHUHM 10 HAKJIOHHOM IUIOCKOCTH; YacTOThl M IepHoAa KojeOaHMM MaTeMaTHYecKoro MasiTHHKA; 4acTOThl U IEepHoja
KoJe0aHui Npy>KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIEr0 Ha pbluar; padoThl CUJIbl YIIPYTOCTH NPHU MOAbEME Ipy3a C

1.99 MIOMOIIBIO HEMOABMKHOTO 0J10Ka; pabOThI CUJIBI YIIPYTOCTH IIPU HOJbEME Ipy3a C MOMOIIBIO MTOIBUKHOTO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEAOBOH CHJIbI OT 00BEMA MNOTpYKEHHOW YacTH Telna M OT IUIOTHOCTH KHJIKOCTH;
HE3aBHCUMOCTH BBITAIKUBAIOLIEH CHJIBI OT MAcCChl TEJA; CUJIBI TPEHUS CKOJIBXKEHHS OT CHJIBI HOPMAaJIbHOIO JAaBJIEHUS U OT poAa
TMOBEPXHOCTH; CHUJIBI YIIPYTOCTH, BOSHUKAIONIICH B MPYKUHE, OT CTENEHU JePOpMalK MPY>KUHBI, YCKOPEHUsI OpycKa OT yrjia
HaKJIOHA HampaBJIsOLIeH; meproAa (4acToThl) KoleOaHWH HUTSHOTO MAasTHHKA OT JAJUHBI HHUTH; Iepuojaa KoseOaHui
IMPY>KUHHOI'O MasATHUKA OT MACCHI I'py3a U JKECTKOCTH MPYXHWHBI; UCCIICAOBAHNUEC HE3aBUCUMOCTHU II€pHOaa KOJIEOAHUH HUTSIHOTO

MasiTHUKaA OT MAacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblvara




Quzuueckue A61eHUs 8 NPUpoOe: TIPUMEPBI IBUKEHUSI C PA3JIMUHBIMU CKOPOCTSIMHU B dKUBOW U HEXKUBOMW MPUPOJIE, ICUCTBUE CUITBI

TPECHUA B IPUPOAC W TEXHUKC, IPUIIUBLEI U OTJIIMBBI, JIBUXKXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI, PCAKTUBHOC IBUXKXCHHEC XKHBBIX

130 OpPTraHU3MOB, PbIYaru B Telle YEJIOBEKA, BIUSHHE aTMOC(PEpPHOrO AABICHHS HAa JKUBOW OpPraHW3M, IUIaBaHHE PbIO, BOCHPUATHE
3BYKOB )KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBIL, ITyHAMH, 9XO
Texnuueckue ycmpoticmea: CIMIOMETP, NATYUKHU TOJOKEHHS, PACCTOSIHUSA U yCKOPEHHS, JUHAMOMETp, MOIIINITHAKY, PAKeTHI,
131 pblYar, MOJBMKHBIN W HEMOABMXHBIN OJIOKM, HAKJIOHHAS IJIOCKOCTb, MPOCThIE MEXAaHU3MBI B OBITY, COOOIIAIONIUECS COCY/BbI,
' YCTPOMCTBO BOAONPOBO/IA, THAPABINYECKUI Mpecc, MaHOMETpP, OapoMeTp, BEICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, IXOJIOT,
WCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE
2 TEIUJIOBBIE ABJIEHUA
’1 OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETUYECKON TEOPHH CTPOCHHS BenlecTBa. Moaen TBEPAOTO, KUIKOTO U ra3000pa3HOro
' coctosiHuH BenecTBa. Kpucrammnaeckue u aMopgHbIe Tena
2.2 JIBrxeHnue yactuil BemecTa. CBsi3b CKOPOCTH JBHKSHUS YacTHI] ¢ TeMreparypoil. bBpoyHoBckoe nBikenue, muddysus
2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS
2.4 TemoBoe paciimpeHue u cxxatue
2.5 TenoBoe paBHOBECHE
2.6 BuyTtpennsist sHeprus. Pabota u Teruionepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH sHeprun
2.7 Buns! Termonepeaauu: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyUCHHE
HarpeBanune n oxnaxaenue ten. KonmnmyecTBo TeIUIoTsl. Y enpHas TeII0EMKOCTb:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHHUsI YPHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOroO OajaHca:
2.9

O+0,+..=0




Ucnapenue u xonaeHcauus. MI3MeHeHMEe BHYTPEHHEH SHEPrMU B IPOLIECCE MCIAPEHUS U KOHAEHCauuu. KuneHue >KUAKOCTH.

2.10 VY nenpHas Temora mapoodpasosanus: L = Q/m
211 Bnaxxnocts Bo3yxa
[TnaBnenne m Kpuctaumzanus. V3MeHeHne BHYTpPEHHEH SHEPTUU INPH IUIABICHUM W KPHCTAJUIM3ALMH. YJeNbHas TeIuioTa
TUTABIICHHUS
2.12 ) 0
m
o3 BHyTpeHHsIsI SHEpIrHsl CropaHus TOIUIMBA. Y JIeIbHAasl TeIUIOTa Cropanus tormmsa: q = Q/m
2.14 [Tpununs! paboTs! TemnoBbix apurarenei. KITJI teruioBoro apuratens
IIpakmuueckue pabomul
W3mepenne yaenpbHON TEIUIOEMKOCTH METAJUTMYECKOTO IMIMHAPA; KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM
215 TemmepaTrypbl (UKCUPOBAHHOW Macchl, B KOTOPYIO OIyIIEH HarpeTblii LMIMHJIpP; KOJIUYECTBA TEMJIOTHI, OTAAHHOTO HArpeThiM
' WIMHAPOM, TIOCIIE OITyCKaHUS €r0 B BOJY KOMHATHOH TeMIepaTypbl; OTHOCHUTEIHHON BIIQYKHOCTH BO3/yXa; YICIbHOW TETUIOTHI
IaBieHus Jbja. VccnenoBaHue M3MEHEHHs TeMIEpaTypbl BOJBI NPH Pa3IMYHBIX YCJIOBUAX; SIBJICHUS TeIIooOMeHa mpu
CMENIMBAaHNUH XOJIOAHOW U ropsiuel BOABL; MpOIecca NCTIapEHUS
»16 Dusuueckue s6NeHUs 6 npupoode: TIOBEPXHOCTHOE HATSHKCHHE M KANWUIIPHBIC SBJICHUS B MPUPOJAE, KPUCTAJUIBI B MPHPO/IE,
' nznydyenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa3oBaHMUE POCHI, TyMaHa, UHesl, CHera
217 Texnuueckue ycmpouicmea: KanwlIspbl, IPUMEPHI UCTIOIb30BaHU KPUCTAIIIOB, KHUIKOCTHBIM TEPMOMETp, TaTUUK TEMIIEpaTyphbl,

TEpPMOC, CCTEMa OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TYpOUHa, ABUTaTelb BHYTPEHHETO CTOPAHUS




OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Dnektpusanus Tel. [[Ba Buia 31eKTPUUYECKUX 3apsiI0B
3.2 B3aumopeiictBue 3apsokeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
34 Onexktpuueckoe mosie. Hanmpsok€HHOCTh  AeKTpHYecKkoro moiisl. [IpuHIMI Cyneprno3uIMy  DIEKTPUYECKHX Toied (Ha
Ka4yeCTBEHHOM YPOBHE)
3.5 Hocurenu snekTpudeckux 3apsaoB. JlefcTBHE AIEKTPHUYESCKOT0 OIS Ha DIIEKTpUYECKHe 3apsibl. [I[pOBOTHUKY U TUAICKTPUKU
[TocTostHHBII AneKTprUYeCcKuil TOK. [leiicTBus 3nekTpudeckoro Toka. Cuia Toka. Hanpsbkenue.
I =qg/t,U=Alq
3.6
DJIEKTPUYECKOE COTMPOTUBIICHUE. Y ACTBHOE JICKTPUIECKOE COMPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st yuactka anekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [MapannensHoe coeIMHEHNE POBOHUKOB PAaBHOTO COITPOTHBIICHUSI:

U=U:I=1+I;R=2.

2

CMenranHbIe COCIUHCHUA TPOBOAHHUKOB




PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH J[xoyns — Jlenna:
3.11 0= 12 R-t
3.12 OmneIT OpcTena. MarHuTHOE 1oJIe IPSIMOI0 IPOBOIHMKA ¢ TOKOM. JIMNHMKM MarHUTHOM MHIyKIUU
3.13 MarauTtHoe 1ose MoCTOSHHOro MarHuTa. BzaumoieiicTBUuE MOCTOSIHHBIX MarHUTOB
3.14 JIelicTBHE MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAYyKuuu. [Ipasuno Jlenua
IIpaxmuueckue pabomul
W3mepeHue 371eKTpU4ecKOro CONpOTUBIICHNS PE3UCTOPA; MOILHOCTH 3JIEKTPUUECKOT0 TOKa; paboThl 3JEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BO3HUKAIOLIErO B IPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKa), OT HAINPSIKEHHUS] Ha KOHIAX
3.16 IIPOBOJHMKA; 3aBUCUMOCTH CONPOTUBJICHMS OT JJIMHBI NPOBOJHMKA, IUIOIIAAU €ro IONEPEYHOT0 CEYEHMsS] U YAEIBHOTO
COIIPOTHBIICHUS.
IIpoBepka mpaBuia A IEKTPUUECKOTO HANPSDKEHUS MPU MOCIEA0BATENbHOM COEIMHEHUU MPOBOJHUKOB; MPaBWJIA JUIS CHIIBI
ANEKTPUYECKOT0 TOKA IIPU MapajliieIbHOM CO€AMHEHUH TPOBOJAHUKOB (PE3UCTOPHI U JIAaMITOUKa)
317 Quszuueckue A61eHUs 6 npupooe: dIEKTPUUECKHE SBICHUS B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE IOJIE
' 3emiu, Apeiid MonocoB, pojab MArHUTHOTO MOJIS JUIS )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: DIEKTPOCKONI, aMIEPMETP, BOJBTMETP, PEOCTaT, CYETUMK  DJIEKTPUYECKOM  DHEPIruH,
3.18 AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOpPHl  (TpUMEpPBI), AJIEKTPUUYECKUE MpeIOXpaHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJABUTATENb [IOCTOSIHHOIO TOKA, FEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH




3.20

JlyueBas mozenb cBeta. [IpsaMosinHENHOE pacCIpOCTPAHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xop nyudeii B mun3e. DokycHOe paccTosiHue TuH3bl. OnTuyeckas cuia juu3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue mpuOops
IIpakmuueckue pabomul
###Par#t#13mepeHne ONTUYECKON CHUIIBI cOOMparomiel JUH3bI, (POKYCHOTO pacCTOSHUSA coOuparoiieil JTUH3bI (110 CBOWCTBY
paBeHCTBA pa3MEpPOB IMpeaMETa M M300pakeHUs], KOTAa MPEAMET PacIoNoKeH B ABOWHOM (OKYycCe), IMOKa3aTels MPEeTOMIICHHS

3.26 CTEKJIA.
#H#HPar##llccienoBanue CBOMCTBa M300paKEHUS, TOJYYEHHOTO C TOMOIIBIO COOMpArOIIed JIMH3BI; M3MEHEHUS (OKYCHOTO
paccTOsIHUA JIBYX CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH yTIJjla IPEJIOMIIEHUsI CBETOBOIO JIyya OT yrIja MaJeHUs Ha TPaHULE «BO3AYX —
CTEKJIO»

3.97 Qusuueckue saenenus 6 npupooe: 3arMmenus ConHua u JlyHbl, 1BeTa Tes, onTUYecKHe SBIEHHS B arMmocdepe (LIBeT Heda,

' pedpaxkuus, paayra, MUpPax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, poToaInnapaT, ONTUYECKHE CBETOBOIbI
4 KBAHTOBBGIE SABJIEHUA

4.1 PannoaktuBHOCTH. Anb(da-, 6eTa-, raMma-uzinydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnsiTel Pesepdopaa no paccesuuto anbda-yactuu. [Inanerapuas moaens atoma

4.3 CocraB atromHoro sipa. M3oToms

4.4 [Iepnon nmonypacnaza aTOMHBIX sA€p

4.5 SnepHbie peakiy. 3aKOHbI COXpPAHEHUS 3apsAA0BOT0 M MAaCCOBOTO UUCEI




4.6

Qusuueckue s61eHUS 6 Npupooe: ECTECTBEHHBIH pPaJUOaKTUBHBIA (POH, KOCMHUYECKHME Iy4H, PaJHOAKTHBHOE W3IydECHUE

IIPUPOAHBIX MUHEPAJIOB, HeﬁCTBHC PadnO0aKTHBHBIX I/I3JIy‘IeHPIﬁ Ha OpraHus3M 4C€JIOBCKa

4.7

Texnuueckue ycmpoﬁcmea: CIICKTPOCKOII, I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO03UMETP, KaMEpa BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®usuka, 8 kinacc/ [eppimkun U.M., UBanos A.U., AkiirionepHoe o0I1ecTBO
«M3narensctBO «lIpocsemenuey, 2024

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

®dusuka, 8 knacce/ [eppimkua .M., iBanoB A.W., AKIIMOHEpHOE OOIIIECTBO
«znarenbctBo «IIpocBemenuey, 2022

®duszuka. 7—9 knaccel: pabouas nporpamma k auauun YMK U. M.
Ileppiikuna, E. M. I'ytHuk, A. Y. BanoBa / E. M. I'ytHuk, M. A. Iletposa,
O. A. YepuuxoBa. — Mocksa: [Ipocsemenue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

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

OTxkpsiTas ¢pusuka http://www.physics.ru/courses/op25part2/design/index.htm

®usuxka.ru http://www.fizika.ru/

DJeKTpOHHBIN yueOHUK dusuku http://www.physbook.ru
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuetoM deaepaibHOi paboueit mporpaMMbl BOCITUTAHUS U
KOHIIETILIUY MTPeno/iaBaHus yueOHoro npeamera «Dusmkay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO H3YUYCHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM OO0yUYEHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SABJICHUM, W3yYaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAyYHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJIaracT OBJAJACHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHMUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

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

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUYECHHs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

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

NPUOOPETECHUE YMEHHI ONMUCHIBATh U OOBSICHATH (DU3NUECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaImenn GU3NIEeCKOoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA
9 KJTACC
9 KJIACC

MexaHn4eckue siBJICHUA.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWXKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOe npsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepron u yacrora oOparieHwus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroTrona. Bropoi 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBwkenue rmianer Bokpyr ComHma. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecomocTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmvnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [lO0TeHIManbHas SHEPrUs CKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaGnroneHue MexaHM4uecKoro JBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHuEe TyTE€d W TPACKTOPUN ABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnronenune nBmxeHus Tea Mo OKPYKHOCTH.



9.

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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIXKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

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

HaOmnroneHue paBeHCTBa CUII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbca TIPU a0COIIOTHO YIPYTrOM B3aUMOICHCTBUU.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIHH NPU JIBHKEHUU Tella Mol JeHCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PAaBHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kordGuIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUYKEHUU Teja
110 TOPU30HTAJIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OnpeneneHue dYacTOThl W Mepuojia KOJEeOaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmnpexeneHue 4acTOThl U Mepruoa KojaeodaHui Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CgBeToBbBIE SIBJICHUS.

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

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

Jlmaza. Xom myweit B gnumH3e. OnTudeckas cucrema (¢oToarmmapara,
MHUKpOCKOTIa M Tejeckoma. ['a3 kak omnTuhyeckass cucteMa. biIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeit B coOuparoriei JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Monens riia3a.

11. Paznoxenue 6enoro cBera B CIEKTP.

L 0 N ok wWwNRE

12. [Tosmyuenue Oenoro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yTria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
MaICHUS.

2. W3ydeHue xapakTepUCTUK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHS] CBETOBOTO Jiyya OT yria
NaJIeHUs! HA TPAHULIE «BO3TYX—CTEKIIOM.

4. TlonmydeHue M300pakeHH ¢ MOMOIIbIO COOUPAIOILEH JTHUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HI.

6. OIBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.



7. OmBITBI MO BOCTPHUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
I[BETOBBIC (DPUIIBTPBHI.
KBanToBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA paauOaKTUBHBIX H3JIyYEHHW Ha >KUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpsbl U3JIy4eHHUs U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUCHHI.

6. Perucrpanus uznydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIomHbIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO-00001IAIOMINI MOTYJIb MIPEIHA3HAYEH ISl CUCTEMAaTHU3alun
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke I 00yyaromuxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeaMeET.

[Ipy M3y4eHUN JAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunuBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOAOB HCCJIEIOBAHMS
SBJICHUN TPHUPOAbI U TEXHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHATH (PU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYEHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeuIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3nUecKkue BICHUS B OKPYIKAIOIIEH MPUPO/IEC U TOBCEAHEBHOM JKU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUSA (PU3NUECKUX SIBJICHUI, B TOM
YHUCIIE U1 MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTH)KEHUI COBPEMEHHBIX
TE€XHOJIOTUW, HAIPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOUHUKOB
SHEPrUM HA OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

Kaxngas wu3 TeM [JaHHOTO MOAYJIA BKJIIOYAET OKCHEPUMEHTAIBHOE
uccienoBanue 0000Ianero xapakrepa. Moayiab 3aBepiiaeTcsl MPOBEACHUEM
JIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMNSA

N3yuenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHUS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
(pu3HUECKON HAayKU;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

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

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NUYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYPBI;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPECca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIIHUX YCJIOBUSAX;

- c(OpMUPOBAHHOCTh HaBbIKa peduiekcMu, NpPU3HAHME CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:



- aKTUBHOE Y4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, ToOpojJia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HaHUM;

- HUHTEpEC K MPaKTUYECKOMY U3Y4YEeHHIO TTpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpHCHTAIMs Ha TPUMEHCHHE (PU3MUYECKUX 3HAHWM MJIsS pEIICHHs 3a7a4 B
0o0JIaCTH OKpY’KaloIIeW cpenbl, TJIAaHUPOBAHMUSI TOCTYNKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEJIbI;

- OCO3HaHHUE TJI00aJHbHOTO XapakTepa SKOJOTUYECKHX MpoOJieM U MyTed uX
pelieHus;

8) amanTanuum K U3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

- TOTPEeOHOCTh BO B3aUMOJICHCTBUU TPU BBHINOJHEHUU WCCIECIOBAHUN W
MPOEKTOB (PU3UYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHUX;

- TIOBBIIICGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NEATEIIbHOCTD;

- TOTPEOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOpPMyIUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

- IUITAHUPOBAaHUE CBOETO PAa3BUTHS B TPHOOPETECHUH HOBBIX (UZMUECKUX
3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATH U BBISBJISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

- OIIEHKa CBOMX JCHCTBHM € Y4YE€TOM BIUSHHS HAa OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbraTe OCBOEHUsI TporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO

oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS, PETYJSTUBHBIC
YHUBEpCAIbHBIC YUCOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATh TIPUYUHHO-CJICACTBECHHBIC CBS3U TMPU HM3YYCHHUH (PHU3NIECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBHIBOJIbI C MCIIOJIb30BAaHUEM JIETyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CIOCOO perieHus y4eOHOW (u3nIecKou
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHHS, BHIOOp Hambosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTHKEHUIO: paclpelesiTb poiH, OOCYXIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHIry 00yueHus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TIOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, mjiactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP THKECTH, aOCOJIIOTHO TBEPJIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAHUS U TOTJIONICHUs, aib(a, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIGHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBHKCHHE, OTpPaKCHHE
3ByKa, NPSIMOJMHEHHOE pacIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OEIoro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’)KaroleM Mupe (B TOM uuciie (Pu3nueckue sBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 5XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUSI B TPUPOJIC, OMOIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAMOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TNEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UUYECKHUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSS WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYIOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETHYECKas DHEPIHs, IOJHAs MEXAaHW4YecKas JSHEpIus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENIbl), P OMUCAHUU
NPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIUYHH,
0003HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (HOPMYJIHL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpPU SIIEPHBIX pEeakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHUEHTHPOBAHHOTO XApaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C ONOpod Ha 2—3 U3YYEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMparIIHuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA H €r0  Pe3yJbTaThl,
(GbopMyIHpPOBATH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelaMuuHBl ((POKyCHOE paccTOosHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEIHLHOTO TPUOOPA);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYUH C
UCIIOJb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIeOaHUI MaTeMaTUueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEeHHUsl CBETa OT yrIila MaJeHUs W yria MpeIoMIICHHs OT yIJia
NaJieHns): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJNMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa CcOOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATh MOJTyYSHHBIC PE3YIIbTaThl C YUYETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHU;

COOJII0IaTh MpaBUjia TEXHUKK 0€30MaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000pyZI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHAas
MOJIE€Ib ATOMHOTO S11pa;

XapaKTEepU30BaTh NPUHIUNBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIOUAOMETP, JATYUKH IIOJOKEHHUs, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HeoOXoauMble  (U3NYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MIJis
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
XKU3HM 711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYIKAIOILEH CpeEAE;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYJIMPYSI OUCKOBBIN 3alpOC, HAXOAUTH
IyTH ONpPEAENICHNS TOCTOBEPHOCTH MOJyYEHHONW MH(OpMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4Y€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOro COAEpXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYECHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTale ¢ y4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoperictBre T 20 1 3
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1
AKOHEL COXpaHEHI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 MexaHnnueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6

Pa3nen 4. CBeToBbIe AABJICHUSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUS CBETa 6 bubmorexa HOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JHsbL 1t OITHYCCKHE HPHOOPL 0 https://m.eds00.ru/7f41a4ab
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u morjiomeHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7
53 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEePKAHUS 9 bubnuoreka [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KosunvecTBO 4acoB Iaanupyembl
Ne i mepuox / DJeKTpoHHbIE HU(PpPOBBIE
n/ Tema ypoka KoHTpoJbHbIe IIpakTnyeckue o0pa3oBaTe/ibHbIE
Bcero dakTHUYeCcKan
I padoThI padoThI pecypcel
aarTa
MexaHuyeckoe ABUKEHUE. 1 1 yeTBepTH
MarepuanbHas TO4YKa
Cucrema orcuera.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad474
JBUKECHUS
PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmotreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
OI': YueOHUK
A.B.Ilépeimkun, E.M.
HepaBHoMepHOE npsMOIUHENHOE I'ytHuK, 5-¢ u3nanue,
nBikeHue. CpeHsst 1 MTHOBEHHas 1 AknmoHepHOe 00IIeCTBO
CKOpOCTB «I/I3,I[aTeJ'ILCTBO
«IIpocsemenue», 2018.
ynpaxnenwue 1, ctp. 9
IIpssMONMHENHOE PAaBHOYCKOPEHHOE
BIOKEHUE. Y cKOopeHue. BBoaHbIM 1 bubanorexa LIOK
a ) p ' A https://m.edsoo.ru/ff0ad8d4
KOHTPOJIb
CKopocCThb MPSAMOIIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota 1 1 butGmmoreka [IOK

"OmnpeneneHne yCKOpEHus Tena

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

MIPU PaBHOYCKOPEHHOM JIBMKCHUHT
10 HAKJIOHHOM IJIOCKOCTU"

CBo6oauoe nageaue tei1. OTbIThI

OI': YueOHHUK

A B.IIépemukun, E.M.
I'ytHuk, 5-¢ uznanue,
AKIHOHEpHOE 00IIECTBO

8
Ianunes «3maTenscTBO
«IIpoceemenuey, 2018.
ynpaxkHeHue 2, ctp. 12,
yIOpakHeHue 5, ctp. 24.
PaBHOMEpHOE ABMXKEHUE IO
9 oKpykHOcTH. Ilepron u yacrora bubnaunoreka [JOK
oOpartenus. JIuneitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 KonTtponpsHast pabora o Teme bub6mmoreka [JOK
"MexaHn4ecKoe IBIKeHue." https://m.edsoo.ru/ff0b06ec
11 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
butmmoreka [IOK
https://m.edsoo.ru/ff0ae612
OI': YueOHHuK
[Iepseiit 3ak0oH HeroTona. Bektop A-B.Hpruici, E.M.
12 I'yTHUK, 5-¢ u3aanue,
CHJIBI
AKIIMOHEPHOE O0IIIECTBO
«I/I3,E[8.T€J'ILCTBO
«IIpoceemenuey, 2018.
ynpaxHenue 13, ctp. 59
Bropoit 3akon HeroToHa. bubimoreka LIOK
13 .
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
14 Tpernii 3akoH HproTOHA. bubnmorexa [JOK

Cyrnieprio3uniust CHI

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3agau Ha npuMeHEHUE

bubmmoreka [IOK

1
° 3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
https://m.edsoo.ru/ff0aeca?
®I': YueOHuk
A B.IIépemuxkun, E.M.
16 Cwita ynpyroctu. 3akoH ['yka I'yTHUHK, 5-¢ U3naHue,
AKITHOHEpHOE 00IIECTBO
«3paTenncTBO
«IIpocsemenuey, 2018.
ynpaxnenue 12, ctp. 54
17 Pemenne 3agau mo teme «Cuia
YIPYTOCTHY
JlaGopaTtopHnas pabota
18 «OnpeaeiaeHue KEeCTKOCTH bubmorexa [IOK
pea https://m.edsoo.ru/ff0aee28
PYXKUHBDY
butmoreka [IOK
19 Crna Tpenms https://m.edsoo.ru/ff0af738
20 Pemenne 3agau mo teme «Cuna bubimoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
21 "Onpenenenne kodpduimenta bubamorexa [IOK
pel . H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agad mo reMe "3aKoHBI
22 Hrrorona. Cunma yopyroctu. Cuna Bubanorexa LIOK
. YHpY ’ https://m.edsoo.ru/ff0afb8e
TpeHUs
C butmmoreka [IOK
Wja TSHKECTH B 3aKOH BCEMUPHOTO
https://m.edsoo.ru/ff0af044
23 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
OI': YueObHuk

naaCHusA

A B.IIépeimuxkun, E.M.



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Perenne 3agau o reme "Cuna

I'ytHuk, 5-¢ uznanue,
AKITHOHEpHOE 00IIECTBO
«3paTenncTBO
«IIpoceemenuey, 2018.
ynpaxHenue 14, ctp. 62

bubmmoreka [IOK
https://m.edsoo.ru/ff0af5f8
®I': YueOHuk
A.B.I1éppimuxun, E.M.

24 TSDKECTH 1 3aKOH BCEMHUPHOTO I'yTHHK, 5-¢ U3naHue,

TSIroTeHHUs" AKIoHepHOE 00IIECTBO
«W3paTenncTBO
«IIpocsemenuey, 2018.
ynpaxkHenue 16, ctp. 67

o5 [TepBast kocmMu4uecKasi CKOPOCTb. 2 4eTBepTh bubmmoreka [HOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAaIbHON TOUKH.

26 AGCONIOTHO TBEPIOE TEIIO. bubnunoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C© https://m.edsoo.ru/ff0afe36
3aKPETIEHHON OCHIO BpalleHHs

27 MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenne 3agau mo teme "MoMeHT Bbubaroreka IIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON

29 abote no Teme "B3aumoseiicTBue bubmotexa LIOK
P | A https://m.edsoo.ru/ff0b0408
Ten

30 KonTponbhas pabota no teme Bu6nanorexa [IOK

"B3aumopencraue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. UMnynbe cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.

bub6mmoreka [JOK
https://m.edsoo.ru/ffOb07fa
OI': Yuebuuk
A.B.Iléppimikun, E.M.

31 v I'yTHuk, 5-€ uznanue,
fpyroe I:I HEYHpyroe AK1noHepHOE 001IECTBO
B3aMMO/JICHCTBUE «3aTeNCTEO
«IIpoceemenuey, 2018.
ynpaxsnenue 20, ctp. 85
39 Pemenne 3ama4 1mo teme "3akoH bubnuoreka I[TOK
COXpaHEHHUs uMIryJibca" https://m.edsoo.ru/ff0b096c
OI': YueOHUK
A.B.I1éppimuxun, E.M.
Ypok-koHpepenius "PeaktuBHOe TyTHHK, 5-¢ n3pane,
33 " AKIHOHEPHOE 001IECTBO
JIBIKEHUE B MPUPOJIC U TEXHHUKE M3 TaTeBeTEO
«IIpocsemenue», 2018.
ynpaxHenue 21, ctp. 90
34 Mexanunueckas paboTa u bubnunoreka [JOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIBI TSKECTH, CHJIBI bubmmoreka [IOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenue padbOTHI CHITBI
36 TPEHUS TIPU PAaBHOMEPHOM
JIBIDKCHUH TeJIa 110
TOPU30HTAIEHOW MOBEPXHOCTH
(O) K
CBs13b SHEPrUM U PabOTHI. ytle6HHK
37 A.B.ITépsimkun, E.M.

IloTenunanbHas OHEPIuUsa

I'yTHuk, 5-e u3nanue,



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

AKITHmOHEpHOE 00IIECTBO
«M3patenscTBO
«IIpoceemenuey, 2018.
ynpaxHenue 22, ctp. 94

38

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

bubmmoreka [IOK
https://m.edsoo.ru/ffOb0c32

39

40

3aKoH COXpaHCHHA DHEPTHUH B
MCXaHUKE

JlaboparopHas pabota «3yuenue
3aKOHA COXPAHCHUS SHEPTHUI»

OI': Yuebuuk

A B.IIépemukun, E.M.
I'yTtHuk, 5-¢ u3znanue,
AKIMOHEPHOE 00IIECTBO
«M3paTenscTBO
«IIpoceemenuey, 2018.
ynpaxHenue 22, ctp. 94

bubnmnoreka IJOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenbHoe JBUKCHHUC U €TO
XapPaKTCPUCTHKU

bubnmnoreka IJOK
https://m.edsoo.ru/ff0b1858
OI': YueOHuk
A.B.Iléppiukun, E.M.
I'yTHuk, 5-e uznanue,

AKnmoHepHOe 00IIecTBO
«3naTensCcTBO
«[Ipoceemenuey, 2018.
ynpaxsnenue 23, ctp. 103

42

3aryxaromye KojaeOaHusl.
BrinyxeHHbIe KOeOaHMs.
Pe3onanc

butmmoreka [IOK
https://m.edsoo.ru/ff0b20f0
OI': YueObHuk

A B.IIépemmuxun, E.M.
I'yTHuk, 5-€ uznanue,

AKIHOHEepHOE 00IIeCTBO
«M3narenbcTBO



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

«IIpoceemenuey, 2018.
ynpaxHernwne 25, ctp. 115

MareMaTH4ecKuil U NPy KUHHBINA

43
MasITHUKU
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa [IOK
https://m.edsoo.ru/ff0b197a
IIPY’KUHBI U MacChl rpy3a»
OI': YueOHHUK
A.B.IIéppiukun, E.M.
[IpeBpaiieHue 3HEPTUN NIPU Lyrmu, 5-e wspanme,
45 AKIHOHEpHOE 00IIEeCTBO
MEXaHUYECKUX KOJIECOAHUIAX
«3paTenncTBO
«IIpoceemenuey, 2018.
ynpaxHernne 25, ctp. 115
JlaGopaTtopHast pabota
46 «OmnpeneneHue 4acToThl U NepHoJa bubnunoreka [JOK
Kosie0aHui Npy>KMHHOTO https://m.edsoo.ru/ff0blaec
MasTHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH Iepruoa bubmmoreka [IOK
Kosie0aHui rpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MAaCCHhI TPy3a»
Mexanunueckue BoaHbI. CBOMCTBa
48 MexXaHU4YeCKUX BOJIH. [IpomonpHbIe bubmoreica LIOK
https://m.edsoo.ru/ffOb21fe
Y TIOTIEPEYHBIE BOJTHBI
Ypok-koHpepeHIus 3 4eTBepThH
49 "MexaHU4YeCKHUE BOJHBI B TBEPIOM
tene. CelicMUuecKre BOJIHbI"
50 3Byk. Pacnipocrpanenue u ®I': YueOnuk



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

OTpakeHHE 3BYyKa

HaoOmronenne 3aBUCUMOCTH BBICOTHI

A.B.Iléppimikun, E.M.
I'ytHuk, 5-¢ uznanue,
AKIHOHEpHOE 00IIECTBO
«M3patenscTBO
«IIpocemenuey, 2018.
ynpaxnenue 28, ctp.124

51 "
3BYKa OT YacCTOThI
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 Ypok-koHpepenus "YnpTpa3Byk u bubmmorexa [JOK
uH(pa3ByK B IpHUPOJIe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
bubnmoreka IJOK
https://m.edsoo.ru/ff0b25f0
[ToaroToBka K KOHTPOJIBHOMN ®T: Vuebunk
" A.B.IIéppiukun, E.M.
pabore 1o Teme "3aKOHbI
54 I'yTHUK, 5-¢ u31anue,
coxpaHeHus. Mexanuyeckue
. AKIIMOHEPHOE 00IIECTBO
KOJIeOaHMs U BOJIHBI «M31aTeNCTEO
«[Ipoceemenuey, 2018.
ynpaxsnenue 27, ctp. 127
KonTponbHas pabora no teme
"3aKOHBI COXpAHEHUS.
55 Mexanuueckue KoneOaHus u
BoJIHBI". IIpoMexy TOUHBIH
MOJIYTO10BOH KOHTPO./Ib
56 DJIEKTPOMArHuTHOE MOJIE. bubmoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
. OI': YuebHUK
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

A.B.I1€pprukun, E.M.



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.

I'ytHuk, 5-¢ uznanue,
AKITHOHEpHOE 00IIECTBO
«3paTenncTBO
«IIpoceemenuey, 2018.
ynpaxnenue 33, ctp. 156

bubmmoreka [IOK

58 Henonp3opatine https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIS T '
COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue Eu6 LOK
HNOJINOTCKA
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C _
HOMOIIBH0 MOGHIEHOTO Temedbora” https://m.edsoo.ru/ffOb2c6c
OI': YueOHUK
A.B.IIéppiukun, E.M.
Pemrenue 3anau Ha onpeaeneHne I'yTtHuK, 5-¢ u3znanue,
60 YacTOTHI U JAJIUHBI AKnnoHepHOe 00IIeCTBO
3JIEKTPOMArHUTHOW BOJIHBI «M3narenscTBO
«[Ipoceemenuey, 2018.
ynpaxsHenue 35, ctp. 163
DeKTpoMarHuTHasl IpUpoa CBETa. 6 OK
oTeKa
61 CkopocTb cBeTa. BoiHOBBIC HoHoTeka 11
5 https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETA
Hcrounnku cBera. Eut6 OK
. oTeKa
62 [IpssMmonmHEITHOE pacpocTpaHeHne h'gp:'?/n: eI;S(I)lO (u/ffOb3658
csera. 3armenust Conaia u JIyHs! T '
3aKOH OTpa)XEHMs CBETa. 3epKaJa. ];:;6HI;I/OTCI;3 HOK/ffObBS 4
s://m.eds00.ru C
63 Pemenne 3a1a4 Ha mpuMeHEHNE P
OI': YuebHUK

3aKOHa OTpaXCHUA CBETA

A.B.Iléppimxun, E.M.



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomnenue cpera. 3aKoH

I'ytHuk, 5-¢ uznanue,
AKITHOHEpHOE 00IIECTBO
«3paTenncTBO
«IIpoceemenuey, 2018.
ynpaxHenue 44, ctp. 202

bubmmoreka [JOK

64
IIPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeTa. Mcrnonb30BaHue MOJIHOTO butmmoreka [IOK
65
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
OINTHYECKUX CBETOBOJIAX
OI': YuebHUK
HccnenoBanue 3aBUCHMOCTH YTIiia A.B.I1eprmuxun, EM.
I'yTHuk, 5-€ uznanue,
MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
66 . AKIHOHEpHOE 00IIEeCTBO
yria Hé?.:I'['eHI/I}I Ha IpaHule "BO3ayX «M31aTensCcTBO
CTEKIIO «IIpocsemenue», 2018.
ynpaxsnenue 45, ctp. 209
Hcnonp30BaHuEe MOJTHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, ONITHKOBOJIOKOHHAS
CBSI3p"
butmmoreka [IOK
68 JIna3el. OnTHYecKas CHia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue nzobpaxxeHuii B bubnunoreka LJOK
JIUH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnasi pabota
"Onpenenenne GOKyCHOTO Bubmmorexa LIOK
70 P Y https://m.edsoo.ru/ff0b4206

PACCTOSIHHS ¥ ONITUYECKOW CHIIBI
cobuparonient TUH3bI1"



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

Ypok-koHpepenmus "OnTudeckue bubnuoreka [JOK
71
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
79 I'ma3 kak onTUyeckas CUCTEMa. bubmmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenmus "JlepexTor
3penusi. Kak coxpanuts 3peHue"
bubmmoreka [JOK
https://m.edsoo.ru/ff0c0f4c
Paznoxenue 6enoro ceera B @I Yrebmmx
A.B.IIéppiukun, E.M.
cnektp. Onbitel HptoTOHA.
74 I'yTHHK, 5-¢ u3aaHue,
CrnosxeHue CeKTPaJbHBIX [IBETOB.
AknmoHepHOe 0011ecTBO
Aucnepens ceta «3natenbCcTBO
«IIpoceemenuey, 2018.
ynpaxHenne 41, ctp. 186
OnBITH IO PA3TIOKEHHUIO OETOTO
CBETa B CIIEKTP U BOCTIPUATUIO
75 BETa MPEAMETOB IIPU UX bubnmorexa LIOK
H pea p https://m.edsoo.ru/ff0c0e2a
HaAOII0/IEHUH Yepe3 [IBETOBBIE
bunbTpe"
OI': YueObHUK
A.B.I1épprukun, E.M.
BonHoBEBIE CBOMCTBA CBETA: I'yTHUK, 5-¢ u3ganue,
76 JUCTIepCcHsi, THTEPPEPEHITHUS 1 AKIMOHEpHOE 00IIIECTBO
nudpakuus” «M3narenseTBo
«IIpocemenuey, 2018.
ynpaxHernue 45, ctp. 209
27 Omnsite Pesepdopna u bu6mmotexa [IOK

IJI1a"HeTapHas MOACIIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

[Tocrynarter bopa. Moaens aroma

78 Bopa 1
Hcnyckanue u moryiomeHne cBera
79 aromoM. KBaHThl. JIuHeiuaTeie 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
bubmmoreka [IOK
https://m.edsoo.ru/ff0c1550
OI': YuebHUK
A.B.I1éppimuxkun, E.M.
80 HabGmronenue cekTpoB 1 T
HCITyCRkanus AKIMOHEPHOE 00IIECTBO
«3paTenncTBO
«IIpocsemenue», 2018.
3ananue 216, ctp.225
bubnunorexa LIOK
https://m.edsoo.ru/ff0c1672
OI': YuebHuk
A.B.IIépprukun, E.M.
81 PagnoakTnBHOCTE 1 €€ BUIBI 1 I'yTHUK, 5-¢ n3aanue,
AKIIMOHEPHOE O0IIIECTBO
«I/I3,I[8.T€J'ILCTBO
«IIpocsemenue», 2018.
ynpaxHenue 46, ctp. 229
82 Crpoenue aToOMHOrO sipa. 1 4 4eTBEPTH bub6imoreka [IOK
Hyxnonnas monens https://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIE TpEBpanIeHUS. 1 bubmuorexa [JOK
H3oTorsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amad mo teme: 1 butmmoreka [IOK
"PagnoakTuBHBIE TIpeBpalieHus" https://m.edsoo.ru/ffOcib4a
85 [lepuon nonypacnana 1 ®I': YuebHuk



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

Ypok-koHpepeHuus

A.B.Iléppimikun, E.M.
I'ytHuk, 5-¢ uznanue,
AKIHOHEpHOE 00IIECTBO
«M3patenscTBO
«IIpocemenuey, 2018.
ynpaxHaernne 48, ctp. 240

86 "PagnoakTHBHBIC U3TYYCHHUS B bubmiorexa LIOK
! Y ’ https://m.eds00.ru/ff0c2126
MpUPOJAE, MEAUILIMHE, TEXHUKE
SlnepHble peakuu. 3aKOHBI
87 cox paHCHIESI 3apsJI0BOTO U brbmmorexa LIOK
P A https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YUCEN
88 DHeprus CBSI3u aTOMHBIX SIIIEP. Bu6mmoreka [IOK
CBs13b Macchl U YJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHbie
peakun"
butmmoreka [IOK
https://m.edsoo.ru/ff0c1e88
OI': YuebHuk
Peakuuu cunTe3a u neneHus saep. A.B.Iépeimkun, E.M.
90 Wcrounuku sneprun ConHIa U T'yTHUK, 5-¢ u3nanue,
3BE3]I AKnmoHepHOe 001IecTBO
«I/I3,I[3.T€J'ILCTBO
«[Ipoceemenuey, 2018.
ynpaxHenue 47, ctp. 237
Ypok-koHpepenmus "Anepnas
01 sHepreTuka. JlencTus

paZoaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpraHU3MbI"



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme

92 "DJIEKTPOMAarHuTHOE TOJIE. bubmoreia LIOK
https://m.edsoo.ru/ff0c223e
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbie siBIeHUS"
OI': YuebHUK
KonTpomnpHas pabota mo Teme A.B.Iépbimkun, E.M.
"DeKTpOMarHUTHOE MOJIE. I'ytHuK, 5-¢ u3nanue,

93 DJIEKTPOMAarHUTHbIE BOJIHBI. AKIHOHEepHOE 00IIeCTBO
KsanToBnie sBneHus". UToroBbii «H3pmarenscTBO
r0/10BOii KOHTPOJIb «IIpocsemenuey, 2018.

ynpaxnenue 41, ctp. 186

94 [ToBTOpEeHUE, 0000IIEHNE. 10 TEME bubmuorexa [JOK
"B3anmopgencreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpEHHE, 000OIICHHE.

95 Penenune pacueTHbIX U bu6mmoreka [IOK
KaueCTBEHHBIX 3a71a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnnoBsie mporecch"”

[ToBTOpenue, o6o0IIEHHE.

96 Peuienne pacyeTHbIX U bubnunoreka [JOK
Ka4eCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerutoBbIX qBUraTenei”

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6oOIIeHNE. ®I': VueOHUK
97 Pemenue pacueTHbIx 1 A.B.Iléppmukun, E.M.

Ka4€CTBCHHBIX 3a1a4 I10 TEME
"KIIJ] anexkrpoycTaHOBOK"

I'yrHuk, 5-e u3nanue,
AKIIMOHEPHOE 00IIECTBO
«M3naTenscTBO
«IIpoceemenuey, 2018.



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpeHnue, 06001IeHNE IO KypCy

ynpaxHenne 36, ctp. 166
bubmmoreka [IOK

%8 "CBeToBbI€e ABiIcHUA" 1 https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Padora ¢
99 < "ak 1 bubnuoreka LJOK
TEKCTAMH TIO TEeMe =32 O'I'{H https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 bubmorexa [JOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 110 teme "KBantoBas u 1
snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

MPOBEPSIEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

9 KIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MIPOrpaMMbl OCHOBHOTO
MPOBEPHEMOTO 0o01rero ooOpazoBaHus
pe3yJbTara
11 WCIIOJIb30BaTh U3YUYEHHBIE TOHATHS
19 pa3nuyarh SBICHHUSA MO ONMCAHWIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
' buznueckoe siBIeHUE
pacro3HaBaTh MPOSBICHUE H3YyUYEHHBIX (DU3MUYECKHUX SBICHUN B OKPY’KAIOIIEM MHUpPE, B TOM 4HuCie (U3NUECKUE
1.3 SIBIICHHUS B IPUPOJE, TIPH 3TOM IEPEBOIUTH MPAKTUUECKYIO 33]auy B yU4eOHYIO, BBIJICNIATH CYIIECTBEHHbBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUH
OTHCHIBATh M3YYCHHBIE CBOMCTBA Tel U (hM3HUECKUE SBICHUS, UCTIONB3YS (DM3HUECKHE BETUYHMHBI, IPU OMHUCAHUU
14 MPAaBWJIBHO TPAKTOBATh (PU3UYECKHA CMBICT HCIIONB3yEMBIX BEIUYHMH, O0O3HAYCHUS W CIUHHUIBI (U3HYSCKUX
' BEJIMYMH, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO0 BEIUYHHY C IPYTHMH BEIUYUHAMH, CTPOUTH
rpad UKy H3yYEeHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMIUH
15 XapaKTepu30BaTh CBOWCTBA Tell, (PM3MYECKHE SIBICHUS W TIPOLECCHI, UCIIONB3Ysl M3YYCHHBIC 3aKOHBI, TPU STOM
' JaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUIECKOE BHIPAKEHUE
OOBSCHATh (PU3MUYECKHE TMPOIECCHl W CBOMCTBA Tell, B TOM 4YHCI€ U B KOHTEKCTE CHUTyallUd MPaKTHUKO-
16 OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPUYMHHO-CIEICTBEHHBIE CBSI3HM, CTPOUTH OOBsICHEHWE W3 2 — 3

JJOTHYCCKHUX IIIaroB € IOMOIIBIO 2 -3 HN3YUYCHHBIX CBOMCTBaA (1)I/I3I/I‘-IGCKI/IX HBHeHHﬁ, (I)I/ISI/I‘-IGCKI/IX 3aKOHa WJIH

3aKOHOMEPHOCTHU




1.7

pemath pacuéTHble 3a1aud (ONMUpAIOUIMEcs Ha CUCTeMy M3 2 — 3 ypaBHEHHMH), UCHOJB3YsS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIME (PU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3aJaud 3alUChIBaTh KpPAaTKOE YCIOBHE,
BBISBIISITH HEJIOCTAIOIINE WIIM U30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul PEIICHHUS,

MMpOBOAUTDH paCLIéTBI 1 OOCHHUBATH PCAITMCTUYIHOCTD IIOJTYYCHHOI'O 3HAYCHUA (bH3H‘ICCKOfI BCIIMYHUHBI

1.8

pacino3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PEHIUTH IIPH IIOMOLIU (bHSPI‘IeCKI/IX MCTOIAOB, HCIIOJIB3Yys OIIMCAaHHUC
HCCIICAOBAHNMA, BBIACILATE TMPOBEPACMOC MPCAINOJIOXKCHUC, OLCHUMBATH IIPABUIBHOCTb MOpAAKa IMPOBCACHUA

HCCIICAOBAHN, ACJIaTh BbIBOAbI, UHTCPIIPECTUPOBATL PE3YJIbTATHL Ha6J'IIo,I[eHHfI H OIIBITOB

1.9

IPOBOJAUTH OMBITH MO HAOMIOACHUIO (DU3NYECKUX SIBICHUH WM (U3MUECKHX CBOWCTB TENI: CAMOCTOSTEIHHO
coOMpaTh yCTaHOBKY M3 H30BITOUHOr0 Habopa 00OpyIOBaHMS, ONUCHIBATH XOJA OIBITa M €ro pe3yJIbTaThl,

(dbopMyIHpOBaTh BHIBOJIBI

1.10

IIPOBOIUTH MPH HEOOXOAMMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, OTIPEIEIIsis CPeIHEE 3HAUCHHE U3MEPSIEMOM BEJTHUUHBI
(pokycHoe paccrossHME coOMparomiei JIMH3BI), OOOCHOBBIBATH BBIOOpP crOcOo0a HM3MEpPEHUs (M3MEPUTEITHHOTO

npuodopa)

1.11

MPOBOANUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIUYMH C WCIOJB30BAaHUEM TPSIMBIX H3MEPEHUIA:
MJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY, (DUKCHUPOBATh PE3YyJbTaThl MOJYyYEHHOU

3aBUCHUMOCTH (bI/I3I/I‘-IeCKI/IX BCJINYMH B BUJIC Ta6J'II/II_II/I Fpa(l)I/IKOB, ACJIaTh BbIBOABI 110 pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (bI/I3I/I‘IeCKI/IX BCIINYHUH: IJIaHUPOBATH HU3MCPCHUH, CO6I/IpaTB
SKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHATE HU3MCPCHHA, CICAYA HpGI[J'IO)KGHHOfI HHCTPYKIMHU, BBIYUCIIATH

3HAYCHHUC BCIIMYUHBI U aHAJIM3UPOBATH NOJIYUYCHHBIC PE3YJIBTATHI C y‘-IéTOM 3aJJaHHOM MOTrpeIIHOCTHU I/I3MepeHI/II\/’I

1.13

co0JIr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MIPU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM

1.14

pa3jindaTb OCHOBHLIC ITPU3HAKH U3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJEJIeH: MaTCepuajibHasa TOYKaA, a0COJIFOTHO TBépI[OG TECIIO,

TOYCYHBIM UCTOUYHHK CBCTa, JIy4, TOHKasA JIMH3a, INIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHasd MOJCJIb aTOMHOT'O sg/Jpa

1.15

XapaKTepu30oBaTh NPUHLMIIEI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHHYECKUX YCTPOHCTB C OMOpOH Ha HX




OIMrCaHus, UCIIOJIB3Ys 3HAHUSA O CBOMCTBaX (1)I/I3I/I‘-ICCKI/IX SIBIICHUH U H€O6XOI[I/IMBIC (I)I/I3I/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

UCTIOJIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOIHCTB, H3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTUYECKUX IPOLIECCOB IPHU PEIIEHUH Y4eOHO-IPAKTUYECKUX 3a7ay, ONTHUYECKUE CXEMbI I MOCTPOCHMS

M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAONIEH JIMH3e

1.17

NPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX) MPAKTHYECKOTO UCTIOIB30BAHUS (PU3NUECKUX 3HAHUN B
IIOBCEHEBHOM KM3HM JuIsl oOecriedeHuss O€30MacHOCTH MpHU OOpalleHud ¢ OpubopaMH M TEXHUYECKHMHU

YCTPOMCTBAMHU, COXPAaHEHHS 3J0POBbs U COOJIIOJCHUSI HOPM SKOJIOTHUYECKOT0 ITOBE/ICHUS B OKPYXKAOILEH cpeie

1.18

OCYILECTBIISITh TIOMCK MH(pOpMauu (Gpu3nyecKoro cojep:kaHusi B ceTu VIHTEpHET, caMOCTOATENbHO (PopMyIupys
IIOUCKOBBIA 3alpoC, HAXOJUTh IYTH ONpPEIENCHHUs JIOCTOBEPHOCTH IOJIYYEHHOM HH(POpPMAaLMU Ha OCHOBE

UMCIOIIUXCA 3HAHUM U JOIIOJTHUTEIBbHBIX NCTOYHUKOB

1.19

UCTIOJIB30BaTh MPU BBITIOJTHEHUH YyYeOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO JIUTEPATYpy (PH3MUECKOTO COACpIKaHUS,
CIIpaBOYHBIE MaTepHUalibl, pecypcbl cetd MHrepHer; Bianerb npuéMaMu  KOHCIEKTHMPOBAaHUS  TEKCTA,

npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOUW CUCTEMBI B PYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(POpPMAIMU U3 HECKOJbKUX MCTOYHHUKOB
(Gu3n4ecKoro cojJepXkaHus, MyOJUYHO MPEACTABIATh pPE3yJibTaThl MPOEKTHOM WM  HMCCIEI0BATENbCKON
JeSITeIbHOCTH, IPU 3TOM IPaMOTHO MCHOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmapaT u3y4aeMoro pasjena Gu3nKu

" COIIPOBOXKIAATH BBICTYIIJICHUC Hpe3eHTaI.[HefI C y‘léTOM 0COOEHHOCTEH AyJUTOPHUU CBEPCTHUKOB

1.21

IIpU BBIIIOJIHCHUU y‘{e6HLIX IIPOCKTOB U I/ICCJIG,ZLOBaHI/II\/’I (1)I/I3I/I‘IGCKI/IX IMponuecCCOB pacupeaAcCIATb 0053aHHOCTH B
Irpynome€ B COOTBCTCTBHM C IIOCTAaBJICHHBIMHU 3ajiladyaMH, CICIHUTH 3a BBIIIOJHCHHUEM IIJIaHa I[GI\/'ICTBI/II\/JI u
KOPpPCKTHUPOBATE €TI0, AaJACKBATHO OICHHUBATH COOCTBEHHBIM BKJIal B JACATCIBHOCTL TIPYIIIbI, BBICTPAUBATH

KOMMYHHUKAaTHBHOC BSaHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(i)J'II/IKTI)I

HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA




9 KVIACC

Ko Kopn snemenra IIpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
8.1 Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema
' orcy€ra
8.2 OTHOCHUTEIBHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMONIMHEHHOE IBHKCHHE
8.4 HepaBHoMepHOe mnpsiMonuHeiHoe aBmkeHue. CpenHsas u
' MI'HOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUYKECHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEHHOE IBUKEHUE
o 8.6 CBobonnoe nagenue. OnbITel ["anunes
PaBHOMeEpHOE nBUKEHNME 1TO OKpY)KHOCTH. Ilepron u gactora
8.7 oOpalieHus. JIuneiinas " yrioBas CKOPOCTH.
LleHTpOCTpEMUTENEHOE YCKOPEHUE
8.8 [lepsriii 3akoH HetoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuit 3akon HeroTona
8.11 [TpuHIUTT CynIepro3nIUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHuWs: CcWiIa TPEHHS CKOJBKEHHS, CHJIa TpPEHHS




IIOKOs1, APYTUe BUIbI TPECHUS

Cuma TSKECTH U 3aKOH BCCMUPHOTI'O TATOTCHUA. yCKOpeHI/Ie

8.14
CBOOOJHOIO Ia/IEHUs

8.15 Hemwxenue maHer Bokpyr Cosnna. IlepBas kocmuyeckas
' ckopocTb. HeBecoMOCTh U neperpysku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHoBecue TBEpHOro TEma € 3aKpEINIEHHOM  OCBIO
' BpateHus. MoMeHT cuibl. LleHTp Tsbxectu

8.18 Nmnynbe Tena. 3Menenue ummysbca. IMITynibe cuitb

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTtuBHOE nBUKEHUE

8.21 Mexanundeckas paboTa 1 MOIITHOCTb

8.2 Pabora cun Tsxkectu, ynpyroctd, TpeHHus. CBs3b SHEPrHUHM U
' paboThI

893 [TorennuanpHast SHEPrUs Tesa, MOAHATOTO HaJ IMOBEPXHOCTHIO
. 3emin

8.24 [ToTenumanpHas SHEPTUs CKATON MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU

[IpakTuueckue padbOTHI:
8.27 Omnpenenenue cpeaHeld CKOPOCTU CKONBXKEHHsS OpycKa WIH

JBIDKEHUS IIapWKa MO HAKJIOHHOW Tuiockoct. OmpeneneHue




YCKOpEHUsl Tela MpU PaBHOYCKOPEHHOM JABW)KEHHUH I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue  3aBUCMMOCTH IyTHU OT BpPEMEHM  IIpU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka rumoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaJlbHON CKOPOCTH IyTH OTHOCATCS KaK psAJl HEUETHBIX
ylucell, TO COOTBETCTBYIOLME  IPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

WccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXXEHHUS OT
CWJIBI HOpMalibHOTO naBieHus. OmnpexneneHue koddpduireHta
TPEHUsI CKOJbXeHUs. OnpeneneHue KECTKOCTU MPYKUHBL.
Omnpenenenue paboOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM
JNBUKEHUM  TeJa 1O  TOPU3OHTAJIBHOW  MOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a ¢

HUCITIOJIB30BaAHHNEM HECIIOABHIXHOI'O U IOJBHUXKHOI'O 010KOB

du3nuecke SBICHUS B nopupoac: IMPUIMBbBI W OTJIMBBI,

8.28 nBukeHue IutaHeT  CONHEYHOM  CHUCTEMBI, pPEaKTUBHOE
JBUKEHUE KUBBIX OPIraHU3MOB
8.99 TexHu4eckue yCcTpouCTBa: CHUAOMETP, NATYUKH ITOJOKEHUS,

pacCTodAHuA U YCKOPCHUA, PAKCThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTHUKN

KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/ 1a

9.2

MareMatnueckuii M TpyXKMHHBIA MasTHHKU. [IpeBpameHne




SHEPTUU MPHU KOJIeOATSIILHOM JIBIH)KEHUU

9.3

3aryxatomme ~ koneOaHus.  BbIHYXIEHHbIE — KOJIeOaHUS.

Pe3onanc

9.4

Mexanuueckue BojHbl. CBoOiicTBA MEXaHWYECKHX BOJIH.
[IpononbHbIe U nonepevHble BOMHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacmpocTpaHeHus. MeXaHHYeCKHEe BOJHBI B TBEPJIOM Telle,

CECMUYECKUE BOJHBI

9.5

3Byk. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpas3Byk u yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

Onpenenenue YacTOThI u nepuoja Kosie0aHuit
MaTeMaTHYECKOro MasiTHUKA.

OmnpeneneHue 4acToThl M Mepuoja KoJeOaHWH MPYXKHUHHOTO
MasTHHKA

Hccnenosanue 3aBUCHUMOCTH nepuoja Kosie0aHuit
MIOJIBEILIEHHOT0 K HUTU Ipy3a OT AauHbl HUTU. MccnenoBanue
3aBHCHMOCTH Teprojia KoleOaHUul MpYKMHHOTO MasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoja KoJieOaHun
Ipy3a, MOJABELUIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH

npyxuHsl. 3MepeHue yckopeHus cBOOOAHOTO NaieHus

9.8

dusndeckue SBICHUS B npupoac: BOCHPHUATUE 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, celicMu4YecKue BOJIHBI, [IYHAMH,

9X0




9.9 Texauueckue YCTPOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE

' yJIbTPa3ByKa B ObITY M TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

1041 ONEeKTPOMarHUTHOE  ToJe.  ODJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH

10.2 [kana 31€KTpOMarHUTHBIX BOJIH

103 OnekrpoMarHutHas — npupoaa cBera. CKOpocTh  CBeTa.
' BonHoBbIe cBOICTBA cBeTa

10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa

. dusnueckue sBJICHUS B NpUpPOAE: OHOIOrMYecKoe AeHCTBHE
' BUJIIMOT O, YJIBTPa(hUOIETOBOTO M PEHTI€HOBCKOTO M3TyYCHU I

108 TexHMUEeCKHe yCTpOCTBA: UCIOIB30BAHNE AIEKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H

CBETOBBIE ABJIEHUA
111 JlyueBast mozens cBera. McTouHMKHM cBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
11 11.3 Orpaxenue ceera. I110cKoe 3epKaio. 3aKOH OTPAKEHHS CBETa

114 [Ipenomnenne cBerta. 3akoH mpenomieHus cseta. [lomHoe
' BHYTpPEHHEE OTPAKEHHE CBETA

115 JIunza. Xop mydel B JIMH3€E




11.6

Ontuyeckas cucreMa ¢oroarnmapara, MUKpPOCKOIIA U TEJIECKOIa

11.7

I'maz  kaxk  onruyeckas  cucreMa.  bnusopykoctb U

JaJIbHO30PKOCTDb

11.8

Paznoxxenune Oenoro cmBera B crekTp. OmnbiTel HproTOHA.

CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKCHHS CBETOBOTO JIy4a
OT yIJIa TIaJICHHs.

N3ydenue xapakTepUCTHK U300paKEHHsI MPEIMETA B IIIOCKOM
3epKae.

HccnenoBanue 3aBUCHMOCTH Yrila TPEJIOMIICHHUS CBETOBOTO
Jyd4a OT yIJia maJieHus Ha TPAHULIE «BO3IYX — CTEKIIO».
[onmyuenne n300paXKeHUI C ITOMOIIBEO COOUPAOIICH JTHH3BI.
Ompenenenne (POKYCHOTO PACCTOSHUSI U ONTHYECKOW CHIIBI
coOuparoIe JTMH3HI.

OMnBITHI TIO PA3TIOKEHHUIO OETTOTO CBETA B CIIEKTP.

OmpITBI 1O  BOCHIPHATHIO [BETa TPEIMETOB NpPU  HUX

Ha0JII0/IEHNU Yepe3 I[BETOBbIE (PUIIBTPHI

11.10

®dusnueckue siBiieHus B npupoje: 3atmenust Conrma u JlyHsl,
1[BeTa TeJ, ONTHYECKHE sBIIeHUs B aTtMocdepe (uBeT HeOa,

pedpakimus, paxyra, MUPax)

11.11

TexHudeckue yCTpPOWCTBA: OYKH, TEpHUCKOM, ¢doToammapar,

OIITUYCCKUEC CBETOBOIbI




12

KBAHTOBBIE ABJIEHUA

OmnbiTel Pezepdopna u rumanerapHast Mozens atoma. Mojenb

121
aroma bopa
192 Hcnyckanue u  morjouieHue cBera aTroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMma-u3ydeHHs
194 Crpoenue aToMHOro sigpa. HykinoHHas Mozienb aTOMHOTO sijipa.
' N3oTomsl
s PaguoaktuBHble  mpeBpamenus.  Ilepuox — mosypacmana
' aTOMHBIX s7EP
12.8 SnepHple peakuuu. 3aKOHBl COXpPAaHEHMs 3apsAJOBOIO U
' MaccoBOT'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunTe3a u geneHus snep. McTouHMku dHepruum
' CosHma u 3BE311
12.9 SnepHas sHepretuka. [leHcTBHE paguOaKTUBHBIX U3JIy4CHUI
' Ha >)KMBbIE€ OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HabmtofeHue CriIonHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYESHHUS.
12.10 HccnemoBanne TPEKOB: HM3MEPEHHUE DHEPTHHM YACTHIBI 110
TOPMO3HOMY IIyTH (110 hoTorpadusm).
N3mepenue paaroakTuBHOro (poHa
12.11 ®dusnueckue  SABIEHUS B IIPUPOJE: €CTECTBEHHBIN




panMOaKTUBHBIA (OH, KOCMHYECKHE JIyYd, DPaJHOAKTUBHOE
U3JIy4eHUE NPUPOIHBIX MUHEPAIIOB, JEHCTBUE PANOAKTUBHBIX

M3JIy4YCHUH Ha OPraHU3M 4eJIOBEKa

1212 TexHudeckue yCTpOMCTBA: CHEKTPOCKOI, WHIAWBUIYAJIBHBIN
JO3UMETp, Kamepa Buibcona

MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIBHOM IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kona
NpoBePsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOOBaHUSI K NMPEJAMETHBIM pPe3yJIbTaTaM 0a30BOI0 YPOBHSI OCBOECHHS OCHOBHOM
o0pa3oBaTe/IbLHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanusi Ha ocnoBe PI'OC

[Tonumanue ponu QUMK B HAy4YHOM KapTUHE MHpa; COOPMHUPOBAHHOCTH Oa30BBIX NPEACTABICHUNH O
3aKOHOMEPHOM CBS3M M TO3HABAGMOCTH SBJIEHUH MpPUPOJBI, O POJM OSKCIEpUMEHTa B (U3MKE, O
cuctemMooOpa3sytomiel poin (QU3MKKA B Pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH WU TEXHOJOTHH, 00 3BOIIOLUU
¢u3nyeckux 3HaHUH M HUX POJM B IIEJTOCTHONW €CTECTBEHHOHAYYHOH KapTHMHE MHUpPA, O BKJIaJ€ POCCHUMCKHUX H
3apyOeXHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, 0OBSICHEHNE IPOLIECCOB OKPYIKAIOLIEr0 MUPA, Pa3BUTUE TEXHUKU

U TEXHOJIOTUH

3HaHus 0 BUAAX MaTepuu (BEILECTBO M IOJE€), O JABMKEHUH KaK CIOco0e CyIIeCTBOBaHHs MaTepuH, 00 aTOMHO-
MOJIEKYJISIPHOM TEOpUM CTPOEHMsSI BELIECTBA, O (PU3UUECKONW CYUIHOCTH SBJICHUW NPUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, YIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE pa3inyaTh SIBICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOUCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3MUECKOE SIBJIEHHE; YMEHHE DACIIO3HABaTh IMPOSBICHUE

HN3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B OKpYZKaromeM MHUPE, BbIACIAA UX CYIICCTBCHHBIC CBOMCTBaA (HpI/IBHaKI/I)




BJIal[eHI/Ie OCHOBaMH IIOHSATHHHOTO arrapara 1 CUMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I H UCIIOJIb30BAHUC UX IJI PCIICHUA
y‘le6HHX 3aaa4;, YMCHHC XapaKTEPHU30BaTb CBOMCTBaA TECII, q)I/ISI/ILIeCKI/IC SABJICHUSA W IIPOLECChI, HCIIOJIb3Yys

(dyHIaMeHTaIbHBIE M SMIUPUYECKHAE 3aKOHBI

YMeHHe OIMCHIBATh HU3YYCHHBIC CBOMCTBA T U (1)I/I3I/I‘-IeCKI/IC SABJICHUSA, UCIIOJIB3Y S (1)I/I3I/IHGCKI/IC BCJIMYHHBI

Brnanenne OcCHOBaMHM METOJOB HAy4HOTO IIO3HAHUS C YYE€TOM COOJIIOJIEHUS MpaBuUi Oe30MacHOro Tpyza:
HaOmroIcHNEe (PU3UYCCKUX SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCICPUMEHTAIBHYI0 YCTAaHOBKY W3 JTaHHOTO Habopa 00OpyIOBaHHS TIO
WHCTPYKIIMHU, ONIMCHIBATh XOJ OIBITA U 3aITUCHIBATh €TI0 PE3yJIbTaThl, POPMYJIUPOBATH BHIBOJIBI,

MPOBEJCHUE TPSIMBIX W KOCBCHHBIX HW3MEPCHHH (M3MUYSCKUX BEIUYHMH: yMEHHE TUIAHUPOBAaTh H3MEPCHUS,
CaMOCTOSITENIbHO COOMPATh SKCIEPHUMEHTAIBHYI0 YCTAaHOBKY IO WHCTPYKILWH, BBIYMCIATH 3HAYCHUE BEIHMUYUHBI U
AHATM3UPOBATH MOJTYUYCHHBIC PE3YIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPCHHIA,

NIPOBE/ICHUE HECIIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIICAOBAHUI;, CAMOCTOSATEIBHO COOMPATh 3KCIEPUMEHTAIBHYHO
YCTAaHOBKY W IMPOBOJUTH HCCIEAOBAHUE M0 WHCTPYKIUH, MPEACTABIATH MOJYYCHHBIC 3aBUCUMOCTH (PH3UYCCKUX

BCJINYHH B BUAC Ta6J'II/II_I 151 Fpa(bI/IKOB, YUUTBIBATH NOTPCHIHOCTH, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

ITorumanue XapaKTCPHBIX CBONCTB (I)I/IBI/ILICCKI/IX MO)ICJ'ICI\/’I (MaTepI/IaJ'IBHaH TOYKa, a0COJIFOTHO TBép,Z[OC TCJI0, MOACIN
CTPOCHUA T'a30B, )KI/II[KOCTGI\/’I n TBép)II)IX TCJI, IJIaHETapHad MOJECJIb aTOMa, HYKJIOHHAasA MOACIb aTOMHOI'O su:[pa) n

YMCHUC ITPUMCHSATD UX IJI1 0OBsICHEHUS (1)I/I3I/I‘-ICCKI/IX MponeccoB

VYMenue oOBIACHITH (I)I/ISI/I"ICCKI/IG mMponecCol U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaL[I/Iﬁ IMPaKTUKO-
OPUECHTHUPOBAHHOI'O XapaKTEpa, B YaCTHOCTHU, BBIABIIATH NPUYNHHO-CICACTBCHHBIC CBA3U U CTPOUTH 00BsICHEHHE C

OHOpOﬁ Ha U3YUYCHHBLIC CBOMCTBaA (pI/IBI/I‘{CCKI/IX HBHGHHfI, (1)I/I3I/I‘ICCKI/IG 3aKOHBI, 3daKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacd€THble 3a1auM (Ha 06a3e 2 — 3 ypaBHEHUIl), UCHOJIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢uznyeckne BEIMYMHBI, B YaCTHOCTHU, 3alMChIBaTh KpPaTKOE YCJIOBHME 3a/1auM, BBIABIATH HEJOCTAOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE AJIsi €€ PelIeHHs, UCIOIb30BaTh CIIPABOYHbIE JaHHBIE, TPOBOIUTH

pvaéTLI U OLNCHUBATH PCATUCTUYHOCTL IIOJIYYCHHOI'O 3HAYCHUS (1)I/ISI/I‘IeCKOI\/’I BCJIIMYMHBI; YMCHHC OIPCACIIATH




pa3sMepHOCTh (PU3NUECKON BETMYMHBI, TOJyUYECHHOH NPH PeIICHUH 3aaui

YMeHue XapakTepu30BaTh NPUHIUIBI ACHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIE OBITOBBIX MPUOOPOB, U
IPOMBIIIJICHHBIX TEXHOJIOTUYECKUX IMPOLIECCOB M0 MX OMMCAHUIO, MCIIOJb3Ysl 3HAHUS O CBOMCTBAaX (U3NYECKUX

SBJICHUI U HEOOXOAMMbIe (PU3MYECKHe 3aKOHOMEPHOCTH

10

YMeHue ucroabp30BaTh 3HAHUS O (PU3MUECKUX SIBJICHHUSX B TIOBCEIHEBHOM JKU3HH JUIsl oOecreueHus: 6e30MacHOCTH
npu oOparieHuu ¢ OBITOBBIMU MPUOOpPAMHU M TEXHHUUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUs 3/I0POBbS U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXKAIOIICH cpejie; MOHUMaHNEe HEOOXOMUMOCTH MPUMEHEHHS JTOCTHKCHUN

q)HSI/IKI/I M TEXHOJIOTHH JJI1 palliOHAJIBHOI'O IIPUPOAOITIOJIIBb30BAHUA

11

OnbIT nowucka, mpeodpa3zoBaHus U NpeAcTaBIeHUS MHPOPMALUU (PU3MYECKOTO COIEp’KaHHs C UCIOJIb30BaHUEM
UH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTH IMOTyYCHHON MH(POpPMALIUU
Ha OCHOBE HUMEIOIIMXCA 3HAHUW M JONOJHUTEIBHBIX MCTOYHUKOB;, YMEHHE HCIIOJIB30BaThb IIPU BBIITOJIHECHUHU
y4eOHBIX 3aJJaHUN HAYYHO-TIOMYJSIPHYIO TUTEPaTypy (PU3HUECKOTo CONEpKaHUS, CIIPABOYHBIE MATEPHAJIBI, PECYPCHI
ceru MHTepHeT; BiageHue 0a30BbIMU HaBBIKAMM IpeoOpa3oBaHUs MHMOPMALUU U3 OJHOW 3HAKOBOM CHUCTEMBI B
JIpYryl0; YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HH(pOpMaluu U3

HCCKOJIBKNX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 2J1eMeHT coepKaAHUs
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe aBmkeHne. MarepuansHas Touka. Cuctema otcyéra. OTHOCHTEIBHOCTD JIBHIKCHUS
19 PaBHOMepHOE 1 HepaBHOMEpHOE JBrkeHue. Cpennsis ckopocTs. DopMylia Julst BBIYUCICHHUS CpeiHeil cKopocTh: v = S/t
PaBHOMepHOE MPSIMONMHEHHOE [BI)KCHHE. 3aBUCHMOCTh KOODAMHATHI Tela OT BPEMEHH B Cllydac pPaBHOMEPHOTO
IPSIMOJTMHEHHOTO JIBHIKCHUSL:
1.3 ) =x,+vst
I'pacduiky 3aBHCHMOCTH OT BPEMEHH ISl IIPOCKIIMH CKOPOCTH, MPOCKLIUHU TEPEMEIICHHS, [IyTH, KOOPAWHATHI IIPU PABHOMEPHOM
IPSIMOJTMHEHHOM JIBHIKEHHH
3aBHCUMOCTBH KOOPIHHATHI TElIa OT BPEMEHH B ClIy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKCHHS:
2
Sf)=vo, *i+ay * ;
2
@DopMmynbl IS TIPOEKIMH  MEPEMEIICHUS, TPOEKIUH CKOPOCTH M TIPOEKIMH YCKOPEHHS IPH PaBHOYCKOPEHHOM
14 IPSIMOJTMHEHHOM JBIKCHUH:

+2
5. (D=0, 'H”x'?~

U.\'('f) =Up, T4, £,

a.(f)=canst,

o] o]

2 2_4
Uiy Yy 0y Sy




I'paduky 3aBUCUMOCTH OT BPEMEHH JUIsl IPOCKIMU YCKOPEHUS, IPOCKIIMA CKOPOCTH, MPOCKIMH MEePEMEIICHUS, KOOPIUHATHI

[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUHI

1.5

Coboanoe nanenue. @opMyibl, ONMChIBalOIME CBOOOIHOE MAJEHHUE TeNa 10 BEPTUKAIM (JABMXKEHHE Tela BHM3 WIH BBEpX
OTHOCHUTEJIBHO TOBEPXHOCTH 3emin). I'paduku 3aBHCHMOCTH OT BPEMEHHU JUIS MPOEKLIUU YCKOPEHUs, MPOCKIMH CKOPOCTH U

KOOPpAWHATLI IIPU CBO60,Z[HOM MaaCHUU TEJIAa 10 BEPTUKAIIN

1.6

CKOpOCTbh paBHOMEPHOTO JABMKEHH Tela o OKpykHocTU. HanpaBnenue ckopoctu.
dopmya A BBIYUCICHHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH U MEePHO/I 00paICHHS:

2R
ST

L

entpocTpemutenbHoe yckopenue. HampapiieHne eHTpPOCTPEMHUTENIBHOTO YCKOpeHust. @opMyia JijIsi BHIYUCICHHS YCKOPEHUS:

®dopmyia, CBSI3bIBaIONIAsl IEPUOJ] M YACTOTY OOpaleHHUS:

V= ?

1.7

Macca. IInoTHOCTB BelIecTBa. CDOpMy.]'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_om
V

1.8

Cuna — BCKTOPHAaA (I)I/BI/I‘-ICCKaSI BeanunHa. CIOXKCHHUE CUI




1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroTOHA

Bropoii 3akon HeroToHa:

1.10 F=m-d
CoHarpaBiIeHHOCTh BEKTOpPa YCKOPEHHUS TeJla ¥ BEKTOpa CHIIBI, JICHCTBYIOIICH Ha TEJIO
B3aumoneiictue ten. Tperuii 3akod HeroToHa:
1.11 F 21 T _Fl_}z
TpeHue nokost ¥ TpeHue cKoybxeHus. opmyna 1ist BBIYUCICHUS MOJTYJISl CUIIBI TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 R
Hedopmarnus Tena. Yupyrue u Heynpyrue aedpopmannn. 3akoH ynpyroi nedopmaruu (3akon ['yka):
F=k-Al
1.13
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
my -1,
F=G- -1 _2
1.14 R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyiia 175 BBIYUCIECHUSI CUJIBI TSKECTH BOIM3H noBepxHocTH 3emnn: F = mg.

I[BI/I)KCHI/IC IJIAaHET BOKPYT COJIHI_Ia. HCpBaH KOCMHUYCCKasA CKOPOCTh. Hepecomocth u NEeperpy3Kn




Nmrrynbe Tena — BeKTopHast GU3NUYECKas BEIHUHHA.
1.15 pP=mi

HNmnynse cucremsl Ten. U3MeHenne nmnyJibca. MMiryabe cuiibl

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTECMBI TCII.
1.16 P=1mU, +in, U, =const

PeaktuBHOE JABUXKCHUC

Mexanuueckas pa60Ta. cDOpMy.]'IEI JJIAA BBIYHMCIICHU A pa6OTBI CHJIBI:

A=F5ooscx

Mexannueckass MOITHOCTD:
1.17

n=4
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. q)OpMy.]'Ia JIJISI BBIYMCIICHUS KHHETUIECKOM OHEPIUu:

HE_)E
Ep=—

1.18 TeopeMa 0 KHHETHYECKOM OHCPIUHU. qbopMyna JIJIS BBIYUCIIEHUS MOTEHIIHATBLHOMN OHEPIUU TCjia, MOAHATOIO

Haj 3eMIEi:

E,= mgh

1.19 MexaHnnyeckast SHEPTHs:




E=E;+E,

3aKOH COXpaHEeHUs1 MexaHnuecKoi sHepruu. Gopmyria /i 3aKOHa COXPAHEHHS] MEXAaHUYECKON HEPriH B OTCYTCTBUE CHUII
Tpenust: E = const.

[TpeBparenrie MeXaHHUYECKON YHEPTUU [TPU HAJTMUUU CHIIBI TPEHUSI.

1.20

[TpocThie MeXaHU3MBI. «30J10TO€ IIPABUIIOY» MEXaHUKH.
Peruar. Moment cwiist; M - Fl.

VYcnoBue paBHOBECHS phlyara:
M, +M; +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510ku. KITJI mpocThIx MEXaHH3MOB,

n= Anonesnan
A—a&rpaqa

1.21

JlaBnenue TBEPAOrO TEmA.
@dopmyra 11 BBIYMCIICHMS TaBJICHUS TBEPIOTO Tena:

_F
p_s"

JlaBieHue raza. ATMOcepHOE 1aBJICHHE.

FI/II[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPH KUAKOCTHU.

d)opMyJIa AJI BBIYHUCIICHUA JaBJICHUS BHYTPH ) KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBauueckuii npecc

1.23

3akoH Apxumena. Dopmynia it OPEETICHNS BEITAIKUBAIOIICH CHIIBI, ICUCTBYIOIICH Ha TEJIO, MOTPYXKEHHOE B )KUIKOCTh M




ras:
Fap =PEV

Vcnosue nnaBanus tena. [InaBanue Cya0B 1 BO3QYXOIlJIaBAHHUEC

Mexannueckue KojeOaHus. AMHJ'II/ITy,I[a, nepuoa M 4YacroTa KoJIEOaHMUIA. (DOpMYJ'Ia, CBA3BIBAOIIAsA 4YacTOTy W IIEpUOO

KOJICOaHMIA:
1.24
v = 1
T
1.25 MareMaTHuecKuil ¥ PpY>KUHHBIA MasTHUKU. [IpeBparienne sHepruu Mpu KoedaTeIbHOM IBUKECHUU
1.26 3aryxaromue konebanus. BeinyxeHHble kKoneOanus. Pezonanc
Mexanuueckue BosHbl. [IpososibHbIEe U TONepedHble BOJIHBI. J[11MHA BOJIHBI M CKOPOCTh PaclipOCTPAHEHUSI BOJIHBL:
1.27
h=v-T
1.28 3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpa)keHHEe 3ByKOBOM BOJIHBI Ha IpaHuLe ABYX cpell. IH(Pa3ByK U yIabTpa3ByK
Ilpakmuueckue pabomul
N3mepenue cpeaHell MIOTHOCTH BELIECTBA; apXUMEAOBOM CHUIIBL;, KECTKOCTH MPY>KUHBI; KO3PPUIIMEHTAa TPEHUS CKOIbKEHUS;
paboThI CHIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEJHEH CKOPOCTH JBMXKEHUS OpycKa MO HaKJIOHHOM MJIOCKOCTH; YCKOpEHHs Opycka
IpU JBMKEHUH 1O HAKJIOHHOM IJIOCKOCTH; YaCTOThI U MEepHoaa KoieOaHUH MaTeMaTH4eCKOro MasiTHUKA; 4acTOThl U Nepuoaa
KOJIeOaHUH NPYKUHHOT'O MasiTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO Ha pblyar; paboTsl CHIIBI YIPYTOCTH IpU HOgbEME TPpy3a ¢
1.29 MTOMOIIIbIO HEMOIBIXKHOTO 0J10Ka; pabOThI CHIIBI YIIPYTOCTH IIPH MOIBEME TPy3a C TTOMOIIBIO MOIBIKHOTO OJIOKa.

UccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOTPYKEHHON dYacTh Tela U OT IJIOTHOCTH IKHJKOCTH;
HE3aBUCHUMOCTH BBITAIKHUBAIOIICH CHIIBI OT MAcChl T€JIa; CUJIbI TPEHHS CKOIBKEHHS OT CHJIBI HOPMAJIBHOTO JIAaBJICHUS M OT POJia
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKHHE, OT CTENEeHU AedopMaluy MPYKUHBI, YCKOPEHUs: OpycKa OT yria
HAKJIOHA HAMpaBIAIONICH; TMepruoaa (Y9acToThl) KOJEOaHWM HUTSHOTO MasTHUKA OT JJIMHBI HHUTH; TEpUoaa KoeOaHMid

MPY’>KUHHOI'O MAasATHUKA OT MACChl I'py3a H JKECTKOCTHU MPYXUHBI; HUCCICAOBAHUC HE3aBUCHUMOCTHU IICpHOOA KOJIeOaHUi




HUTSIHOTO MAsiTHUKA OT Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

Qu3zuueckue sA61eHUsI 8 NPUpoOe: IPUMEPHI TBMIKEHUS C Pa3IMYHBIMUA CKOPOCTSMHU B JKUBOU M HEXKHUBOW MPHPOJE, ACHCTBHE

CUJIBI TPC€HHA B IPUPOJAC U TCXHUKE, IMPUITUBEI U OTIMBBI, IBHUXKXCHHUEC IINIAHET ConHeuHoOM CHUCTEMbI, PCAKTUBHOC ABUKCHUEC

130 KUBBIX OpPraHW3MOB, PbIYard B TeJie YeJOBEKa, BIMSHUE aTMOC(EPHOTO JaBJICHUS HA >KUBOW OpPraHU3M, IUIaBaHUE pPHIO,
BOCHPUSTHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoticmea: CIMJOMETP, TATYUKH TTOJIOKECHHUS, PACCTOSHUS M YCKOPEHUS, TUHAMOMETP, TTOALIMITHIKH, PAKETH,
131 phIYar, MOABMKHBIA M HETOJBIKHBIA OJIOKH, HAKIOHHAS IIIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IHI,
' YCTPOMCTBO BOAONPOBO/IA, THAPABINYECKHIA TTpecc, MAaHOMETP, OapoMeTp, BHICOTOMED, MOPIIHEBOI HAcOC, apeoMeTp, IXOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHUA
21 OCHOBHBIEC TIOJIO)KEHUSI MOJICKYJIIPHO-KMHETHYECKOH TEOpUH CTPOCHHMS BemecTBa. Moaenu TBEPIOTO, JKUAKOTO H
' ra3000pa3HOro cOCTOsIHUI BemecTBa. Kpucrammueckue u amopdHsie Tena
2.2 JIBmxkenue yactull BemiecTBa. CBA3b CKOPOCTH JBMKEHUS YacTHUI ¢ Temnepatypoil. BpoyHoBckoe nBuxenue, muddysus
2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
2.4 TemoBoe paclIupeHne U CxaTue
2.5 TennoBoe paBHOBECHE
2.6 BryTtpennsist sneprus. PaboTa u Terionepeaaya Kak crocoObl H3MEHEHHUS! BHYTPEHHEH dSHeprun
2.7 Buner Temonepenaun: TEMIONPOBOHOCTh, KOHBEKITUS, U3ITyUYSHHE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIoOTH. Y AenbHas TeIIOEMKOCTb:
2.8
O=cm(ty—t)
3aKOH COXpaHEHUs YJHEPTUH B TEILUIOBBIX MpOIeccax. Y paBHEHHE TETIOBOTO OaaHca:
2.9

O +0, +..=0




Hcnapenue u koHneHcanus. M3MeHeHne BHYTPEHHENH 3HEPIUM B MPOLECCE UCNAPEHUs] U KOHJAeHcauuu. Kumnenue *KuaKocT.

210 VY nenpHas Temora mapoodpasosanus: L = Q/m
2.11 BraxxnocTh Bo3myxa
[InaBnenue m kpucramnusanus. V3MeHeHHe BHYTpPEHHEW SHEPruu MpH IUIABJICHUM M KPHUCTAJUIM3AalMU. YJellbHas TerioTa
TUTaBJICHUS:
2.12 0
"
2.13 BHyTpeHHSIs1 SHEprus cropaHus TOIUIMBA. Y IeNibHAasl TeIJI0OTa Cropanus Tormea: g = Q/m
2.14 [Mpunnmns! paboTs! TeroBbix apurarenei. KITJI teruioBoro apurarens
Ipaxmuueckue pabomul
W3mepenne yneiabHOW TEIIOEMKOCTH METaUIMYECKOTO LMJIMHAPA; KOJUYECTBA TEIJIOTHI, MOJYyYEHHOTO BOAOW KOMHATHOM
215 TeMIepaTypbl (UKCHPOBAHHOW MaccChl, B KOTOPYIO OIYIIEH HArPETHIH IMHIMHIP; KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArPETHIM
' LWIMHAPOM, TTOCJIE OITyCKaHUS €ro B BOJY KOMHATHON TeMIIEpaTyphl; OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa; YEIbHONW TEIIOTHI
TUIaBJeHus Jibaa. MccnenoBanne M3MEHEHHsT TEMIEpaTyphl BOJIBI MPH PA3IUYHBIX YCIOBUSX; SBICHHUS TEIIOOOMEHa IpH
CMEIIMBaHUU XOJIOJHOM U Topsyel BOIbI; Ipolecca UCTIapeHus
216 Qusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSHKEHHE M KAMWLISPHBIC SIBICHUS B MPUPOJAE, KPUCTAIUTHI B TPUPOJE,
' u3nydenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue pOChl, TYMaHa, HHEesl, CHera
Texnuyeckue ycmpoiicmea: KanWIISpbl, TPUMEPHl HCIONB30BAHMUS KPHUCTAIUIOB, JKUAKOCTHBIM TEepMOMETp, MAaTYUK
2.17 TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, ICUXPOMETP, MMapoBasi TypOWHA, JBUTATENhb BHYTPEHHETO
CTOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuzanys Ten. J[Ba Buaa 3IeKTPHUECKUX 3apsi/iOoB
3.2 B3aumopeiicTBue 3apsokeHHBIX Tel. 3akoH Kyrona




3.3

3aKkoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

Onekrpuueckoe mnojie. Hanpspk€HHOCTH 3iekTpuueckoro mnois. [lpuHIuMn cyneprno3uuuu  3JIeKTPUYEcKUX MHojei (Ha

34 KauyeCTBEHHOM ypPOBHE)
3.5 Hocurenu snextpuueckux 3apsiioB. JelcTBUE 37IEKTPUUECKOrO MOJIA Ha 3JIeKTpUUecKue 3apsabl. [I[pOBOAHUKYN U TUAIEKTPUKU
36 [TocTosiHHBIN 51eKTpUYecKuil TOK. JlelicTBus anekTpudeckoro Toka. Cuia toka. Hanpsokenue.
' I=q/t,U=Alq
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y IETbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
' R=pl/S
3.8 3akon Oma 15 ydacTka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I, =1,. U=U,+U,. R=R +R,
3.9 [MapannensHOE cCOeTMHEHNE TIPOBOAHUKOB PABHOTO COTPOTUBIICHUS:
U=UI=1+1; Rz%.
CMemnaHHbIe COSTUHEHUS IIPOBOTHUKOB
3.10 Pabota u momrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 2
O=I"-R-t
3.12 OmneiT DpcTena. MarHuTHOE TOJIe IPSIMOTO TPOBOHUKA ¢ TOKOM. JIMHUHM MarHUTHON MHIYKIIUU
3.13 MarauTHoe 1moJje MOCTOSHHOTO MarHuTa. B3auMo1eficTBHE MOCTOSITHHBIX MarHUTOB
3.14 JleiicTBre MarHUTHOTO NOJISL HA POBOJIHUK C TOKOM




3.15

Onpitel @apanes. SBnenue snekTpoMarHuTHON HHAYyKuuu. [lpasuino Jlenua

Ipakxmuueckue pabomul
H3mepeHue 3JeKTpUUecKOT0 COMTPOTUBICHUS PE3UCTOPa; MOIIHOCTH NEKTPUUYECKOTO TOKa; pabOThHI JIEKTPHUECKOI0 TOKA.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHUJIBI TOKA, BOSHUKAIOUICTO B IIPOBOJAHHUKE (pGSI/ICTOpBI, JIaMHO‘-IKa), OT HAIIPSKCHHUA Ha KOHLAX

3.16 MIPOBOJHMKA; 3aBUCHUMOCTH CONPOTHBICHUS OT JJIMHBI MPOBOJHUKA, IUIOMIAAM €ro IMOMNEpPeYyHOro CEYEHUS M YAEIbHOTrO
COIIPOTHUBIICHUSI.
[TpoBepka mpaBuiIa A7 ANEKTPUUECKOTO HAMPSHKEHUS MIPH MOCIeI0BATEIbHOM COSIMHEHUH MTPOBOAHUKOB; IIPABHUIIA JUIS CHIIBI
AIIEKTPUYECKOTO TOKA IIPU MapaJlIeIbHOM COSAMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)

317 Qusuueckue s61eHUsA 8 NpUpoode: SICKTPUIECKUE SBICHUS B aTMoc(hepe, AIEKTPHUECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TI0JIE

' 3emu, Apeid noyocoB, poiab MArHUTHOTO MO JUI AKU3HHU Ha 3eMile, MOJIIPHOE CUSHUE

Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIEPMETp, BOJIBTMETP, pEOCTaT, CUYETYUK OICKTPUUECKONH HSHEPrum,

3.18 AJIEKTPOOCBETUTENbHbIE PUOOPHI, HArpeBaTeIbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUYECKHE IPEIOXPaHUTENH,
3JIEKTPOMArHUT, 3JIEKTPOIBUTATENh TOCTOSIHHOTO TOKA, FT€HEPaTOp MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenomnienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus ceera

3.24 Jlunza. Xop nyueit B muH3ze. DokycHOE paccTossHue TUH3bL. OnTryeckas cua auu3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckue mpuoopsI
IIpaxmuyeckue pabomol

3.26 W3mepenune ontuyeckoi cuibl coOMparoei JIMH3bI, (POKYCHOTO PAacCTOSHUS COOMparoliel JIMH3bI (110 CBOWCTBY PaBEHCTBA

pa3MepoB IpenMeTa U U300pakeHus1, KOra MpeMeT pacloiokeH B IBOMHOM (poKyce), moKazaTes MpeIoMIIeHHsI CTEKIa.




HccnenoBanue cBONCTBAa N300pakeHUs, IOIyUYEHHOTO ¢ IIOMOILBI0 COOMpAOIIel JMH3bI; U3MEHEHUS! (POKYCHOTO PAaCCTOSHUS

JABYX CJIOKE€HHBIX JIMH3; 3aBUCUMOCTH YyIJia IIPEIOMIICHHA CBETOBOTI'O Jiyda OT yIJla IaJCHUA Ha 'paHUIEC «BO3AYX — CTECKIIO»

Qusuueckue seneHuss 6 npupooe: 3armenus Connua u JIyHbl, 1BeTa Ten, ONTHYECKUE SIBJICHHUS B aTMocdepe (1BeT Heba,

321 pedpakmus, paayra, MUPax)

3.28 Texnuyeckue ycmpoticmaa: OYKU, IEPUCKOIT, POTOAMITAPAT, ONTHICCKHE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA

4.1 PagnoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydeHus. Peakiun anbga-u OeTa-pacmnana

4.2 OmnwiTel Pesepdopmaa mo paccestauro anbda-gacruil. [Inanerapras Moaens atoMma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 [Iepnon nonypacnanga aTOMHBIX SAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPsA0BOI0 U MaCCOBOTO YUCE

G Qusuueckue A61eHUs 8 Npupode. €CTECTBEHHBIH PaIMOAKTUBHBIA (OH, KOCMHUYECKHE Jy4H, PAJAMOAKTHBHOE H3ITyYCHHE
' MPUPOIHBIX MUHEPATIOB, NEHCTBIE PAAMOAKTUBHBIX U3ITyUYeHUH Ha OPraHU3M YelOBeKa

4.7 Texnuueckue ycmpoiicmea: CIeKTPOCKOII, UHIWBUAYAIBHBINA JO3UMETp, Kamepa BuiibcoHa, saepHas SHepreTuka
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