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IMMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKE HAa YpPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJOXCHHM M TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpPaMMbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Dusmka.

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJIOKCHHH M TpeOOBAaHMU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrPAMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueToM ¢eaepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
KOHIEMIMHU MpenoiaBanusi yaueOHoro npeamera « Ouznkay.

Conepkanue mporpaMMbl 1O (HU3MKE HAmpaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHOHAYYHOW T'pPaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alldi0 H3ydeHUs
¢u3nKn Ha AESITETbHOCTHOM OCHOBE. B mporpamme mo (u3uKe yYUTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JINYHOCTHBIM M METAINPEIMETHBIM pe3yiIbTaTaM 0OYy4eHHUs, a TAKKe
MEXMPEIMETHBIC CBS3H E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus.

[Tporpamma mo usmKe ycTaHaBIMBAET paclpeaeiieHre yueOHOro MaTepuaa
o rojgaM oOydeHus (Mo KjaccaM), mpejjiaraeT MpUMEPHYIO MOCJIEeI0BATEILHOCTD
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTUS MPEAMETHOTO COACpKAHUS H
ydeTe BO3PACTHBIX OCOOEHHOCTEH 00y4arommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IETbI0 OKAa3aHUA METOAUYECKOM
MIOMOIIIH YYUTENIO B CO3JaHUH paboveil mporpaMmbl IO y4eOHOMY MPEAMETY.

®dusuka SBIIETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEIMETOB, MOCKOJbKY (HU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB H
SBICHUH, HW3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd © (HU3NYECKOU
reorpaduel, BHOCHUT BKJIAJ B E€CTECTBEHHOHAYYHYIO KapTHHY  MHDa,
npenocTaBisieT Haubosnee siCHble 0Opasllibl MPUMEHEHUS HAydHOro MeETojia
MO3HaHMsI, TO €CTh CII0Cc00a MOMyYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUPE.

OpnHa U3 TVIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUSI B CTPYKTYpe OOIIEro
00pa30BaHUs COCTOUT B (DOPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaroniuxcsl.

WN3ydenne Qusukun Ha 06a30BOM ypOBHE TMpEAIOJaracT OBJIAJICHHE
CIICAYIOIUMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAaY4YHO OOBSCHSTH SIBJICHUS,

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;



HHTCPIPETUPOBATL JAaHHBIC W HCIIOJIb30BAThb HAYYHBIC 10Ka3aTCIbCTBA
JJI1 ITIOJTYYCHUSA BBIBOAOB).

Henn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIo 00IIero oOpa3oBaHUs
Ompe/ie]ICHbl B KOHIEMIUM TMpenojaBaHusi ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPAMMEBI.

Henu uzyuenus PU3MKU:

NpUOOpPETeHNEe WHTEpeca U CTPEMJICHHS OOYYaromMXCs K HaydIHOMY
W3YYCHUIO TPHUPOABI, PA3BUTHE HMX HHTCIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS ¥ (POPMUPOBAHUE
WCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHUS MaTepuu 1 (HyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
dbopMupoBaHUE TPEACTABICHUNH O POJU (U3UKU IS PA3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  TPEJCTaBIEHUA O  BO3MOXKHBIX  cdepax  Oymyien
npodeCcCUoHaIbHON JNeATebHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTHKeHHME 3THX IIeJield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
o01mrero ooOpa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHWM O JAUCKPETHOM CTPOSHWHU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

puoOpeTeHUe YMEHUN OMHUCHIBATH U OOBSCHATH (PU3MUECKHE SIBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHUS MPOCTEUIINX pPacueTHbIX 3aJady ¢
MCIOJIb30BaHUEM bu3HYecKuX MOJIeTIEH, TBOPUYECKHUX u
MIPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOJATh MPUPOHBIC SBJICHUS U BBIMOIHITH OIBITHI,
nabopaTropHble  pabOThl M JIKCIEPUMEHTAIbHBIE HUCCIEAOBAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHME MPHUEMOB palbOTHl ¢ MHpOpMaIel (HU3MUECKOTO COACpKaHMUS,
BKJTFOYasi HTH(POPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE HHPOPMAIINH;

3HAKOMCTBO cO chepaMu TPoPeCcCUOHATBLHOMN EeATeIbHOCTH, CBI3aHHBIMHU
C GuU3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UYECKON HayKH.



OO111ee YUCIIO YacoB, PEKOMEHIOBAHHBIX I U3ydeHHs (prU3uKu Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 dacoB (2 yaca B Hejeno), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kmacce — 102 wyaca (3 yaca B Heemio).

[Ipennaraemsiii B nmporpamme 1no (Qpu3uke nepedeHb 1ad0paTopHBIX paboT u
OTIBITOB SIBJISIETCS PEKOMEHATEIbHBIM, YUUTETh JIEJACT BHIOOpP TPH MPOBEICHHUH
7a00paToOpHBIX PabOT U OMBITOB C YYETOM HHAMBUIYAJTbHBIX OCOOCHHOCTEH
00ydJaroImuXxcs, CIMHUCKa SKCIEPUMEHTAIBHBIX 33/JIaHHM, MpejilaraéMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 SK3aMeHa 1Mo (pU3UKE.



COJAEPXAHUE OBYUYEHUA
9 KIIACC

Mexanuyeckue siBJICHUS.

Mexannueckoe naBwkeHHEe. MarepuanpHass Touka. (Cucrema orcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHEIHOE
nerxenue. HepaBHoMepHoe npsiMosinHelHoe ABuxkeHue. CpeaHsss 1 MTHOBEHHAsS
CKOPOCTB TeNa MPU HEPABHOMEPHOM JBHUKECHHH.

Yckopenue. PaBHOyckopeHHOEe mpsiMoiuHeHOoe aBuxkeHue. (CBoOOAHOE
nagenue. Onbitel ['anuies.

PaBHOMepHOE nBHXKEHHE TIO OKpYyKHOCTH. Ilepmon m yactora oOpaiieHus.
JIuneliHas u yrioBasi CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

ITepBeiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tperunit 3akoH HproToHa.
[IpyHIMT CyNIepIIO3UIUN CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: crujla TPEHUS CKOIBKEHUS, CUIIa
TPEHUS IOKOs, IPYTrue BUABI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOIHOIO
nageHus. Jlpwxenue ruraner BOKpyr CousiHna. IlepBas kocmudeckasi CKOPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue MarepuanbHOU TOYKU. AOCONMOTHO TBEpAOE Teio. PaBHoBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LIenTp TsxecTu.

Nmnynee Tena. M3meHenune umnyinsca. MIMnynsc cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE IBU)KEHUE.

Mexanuueckass pabora M MOLIHOCTh. PaboTa Cuil TSXKECTH, YHNPYroCTH,
TpeHus. CBs3b SHEPrUM U padboThl. [loTeHIManbHas SHEPrus Tema, MOJHATOrO Haj
MOBEPXHOCTHIO 3eMJM. [loTeHIIManpHast SHEPTUsl CKATOU NMPYKUHBIL. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPI'UHu.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JBM)KEHHS TeJla OTHOCUTEIBHO PA3HbBIX TEJ

OTCUETa.

2. CpaBHEHME IyT€d W TPACKTOPHM IBHXKEHHUS OJHOIO M TOrO JKE€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH U YCKOPEHUS NPAMOJIMHEUHOTO IBUKEHHUS.
HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOTO JBHUKEHHS.

HaOmronenue nBukeHUs Tea Mo OKPY>KHOCTH.

Hab6mtoienre MexaHu4ecKuX SIBJICHUH, TPOUCXOSIINX B CUCTEME OTCUETa
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBHKCHUH
OTHOCHUTENIbHO KaOuHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAacChl Tejla U JCHCTBYIOIIEH Ha HEro
CHUJIBL.

HaGmronenrie paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TEIL.

N3meHeHue Beca Teia npu yCKOPEHHOM JBUKCHUH.

Ilepenaya umirynpca npyu B3auMOJECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTrOM B3aMMOIECHCTBUU.

CoxpaHeHre UMITyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMOJICHCTBUH.
HabtoieHre peak THBHOTO IBUKEHUSI.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MPU CBOOOTHOM TaICHHH.
CoxpaHeHrne MEXaHUYECKON PHEPTUU MPU JBUKEHUU TeNa MO JEHCTBUEM

MPYXUHBI.

Jlabopamopmuuvie pabomul u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTa Ajisi pasroHa M JalbHEHUIIEro paBHOMEPHOTO
JIBUYKCHUSI IAPUKA UITH TEJICKKH.

OmnpezneneHue cpelHeld CKOPOCTU CKOJBbXEHHsSI OpycKa WM JBUKCHUS
HIapuKa M0 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpPEHHsI Tella MPHU PAaBHOYCKOPEHHOM JBM)KCHHH TI0
HAKJIOHHOW IMJIOCKOCTH.

HccrnenoBanne 3aBUCHUMOCTH MYTH OT BPEMEHH TMPH PAaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CTU TMPH PABHOYCKOPEHHOM JABI)KCHUH 0e3
HAYaJbHOW CKOPOCTH IIYTH OTHOCATCS KaK psJ HEUETHBIX YHCET, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJNBXKEHUS OT CHIIBI
HOPMAJIBHOTO J1aBJICHUSI.

Onpenenenne ko3 HUIMEHTA TPEHHS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHUS NMPU PAaBHOMEPHOM JBHKCHHUH Tela
10 TOPU30HTAJILHON MTOBEPXHOCTH.

Onpenenenue padOThl CWJIBI YOPYrOCTH MNpU MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOIBHKHOTO U MOIBHKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpaHEHUsS! YHEPTHUH.

Mexanu4yeckue Ko1e0aHUs U BOJIHbI.
KonebarensHnoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUI: IepUo,
4acToTa, aMIUINTyAa. MareMaTu4ecKuii U Py KUHHBIA MasTHUKU. [IpeBpaienne

SHEPrUH MPHU KOJIEOATEIHbHOM JBUKEHUU.

3aryxaromue — koneOaHusa.  BeiHyxknenHele — koneOanus.  Pe3onaHc.
Mexannueckue BoJiHBL. (CBOWMCTBAa MeXaHMYeCKMX BOJH. [IpogonbHble U



MONIEpEYHbIE BOJHBI. [[MMHA BOMHBI W CKOPOCTH €€ pPAacHpPOCTPAHCHMUSI.

MexaHn4uecKkue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpaxeHue 3Byka. UHpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1.

o v kA wNnN

HaOmronenune koneOaHMM TET HOX AEHUCTBUEM CHJIBI TSKECTH U CUJIBI
YIIPYTOCTH.

Habmronenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGroieHre BRIHYXICHHBIX KOJICOAHUN U PE30HAHCA.

PacnpocTpanenne mpoaoJIbHBIX U IMTONEPEUYHBIX BOIH (HA MOCIIH ).
HaGroneHrie 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopmuwvie pabomul u onvimel.

1.

7

OnpeneneHue 4YacToThl W Mepuofa KojeOaHUMW MaTEeMaTHYECKOTO
MAasiITHHKA.

OmnpeneneHue 4acTOThl U MEpUoia KoJeOaHUM MPYy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepUoa KOJIeOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HATH.

HccnenoBanue 3aBUCUMOCTH Meproia KOJIeOaHU MPYKMHHOTO MasgTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TepuoAa KoJieOaHU# rpy3a, MOABEIHICHHOTO K
HUTH, OT MACChI Tpy3a.

OnbITeI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  IepuoAa  KoJjieOaHUit
MPY>KUHHOT'O MAsITHUKA OT MACCHI I'Py3a U KECTKOCTHU MPYKUHBI.
N3mepenue yckopeHusi CBOOOAHOTO MaICHUS.

3H€KTPOM3I‘HI/ITHO€ IMoJI¢ H JICKTPOMAr HUTHbIC BOJIHDBI.
9H€KTpOMaFHHTHOC ITOJIC. SHGKTpOMaFHHTHHC BOJIHBI. CsoiicTBa
OJICKTPOMArdUTHBIX BOJIH. [Ikana OJICKTPOMArduTHBIX BOJH. Hcnons3oBanue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3U.
SHGKTpOMaFHHTHaH Impupoaga CBCTA. CKOpOCTB cBera. BOJIHOBBIE CBOMCTBA

CBCTAa.

Hemoncmpayuu.

1.
2.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosiHOBEBIE CBOICTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1

N3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOHMILHOTO
Tenedona.

CBeToBbI€ SABJICHUS.



JlyueBas  mopmenb  cBera.  HMcrounukm — cBera.  [IpamonmueiHoe
pacnpoctpanenue ceera. 3atMeHus Coinnina u JIynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH IpenomiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lCnoyib30BaHUE IIOJHOIO BHYTPEHHETO OTPAXKEHHSI B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xon gnyweir B JsmnH3e. Onrtuueckas cucrema (¢oToanmnapara,
MUKpPOCKONIa M TeJecKomna. ['Ja3 Kak onTHYecKas cucTema. biaum3opykocTh U
JAIbHO30PKOCTb.

Paznoxxenne Oemoro cBerta B cmekrp. Omnwitel Hprlotona. Crioxenwue
CIEKTPAJIbHBIX I[BETOB. J(Mcnepcus ceera.

JHemoncmpayuu.

[IpssMOIMHENHOE PacIIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonmydyenne n300paxeHUil B IUIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
[IpenomiieHue cBeTa.

OnTuyecknii CBETOBO/I.

Xox nydeld B cOOMparoleil TUH3E.

XoJ1 JIy4el B pacCEeUBArOLIEH JIMH3E.

[Tonydyenue n3o0paxeHU ¢ MOMOUIBIO JTUH3.

[Tpuniun aeicTBus oToarmapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogens riasa.

L O N oA wWwN R

11. Pa3noxenue 6emoro ceeta B CIIEKT).

12. [lomydenne 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmuusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPa)XEHUSI CBETOBOIO Jiyda OT yrja
najeHusl.

2. MBydyeHue xapakTepuCTUK U300paxeHUs MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJia MIPEJIOMIICHHS] CBETOBOTO Jiy4ya OT yriia
NaJIeHUsl Ha TPAHUILIE «BO31YX—CTEKJIO».

4. llonydyeHue n300paxeHU C MOMOIIBIO COOUPAIONICH JTMH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONTUYECKON CHIIBI COOMparoIIei
JIUH3BL.

6. ONBITHI 1O Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnpITHl MO BOCTIPUSATHIO 1IBETa MPEIMETOB MpPU MX HAOIIOEHUU uepe3
L[BETOBBIE (PUIIBTPHI.
KBanToBbBIC SIBJICHUS.
Omnwitel Pe3epdopna u mnmanerapnas moxaenb aroma. Mogenb atoma bopa.
Hcnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHeyaThie CIEKTPHI.



PamnoaktuBHOCTE. Anb(da, OeTa- n ramma-u3nydeHus. CTpOeHHE aTOMHOTO
anpa. HykimonHas wMogens aromHoro sapa. Mzorombel. PannoakTuBHBIE
npeBpanieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUS 3apsiIOBOIO M MAacCOBOTO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX sifiep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus snaep. crounuku sHeprun ConHIa v 3BE37.

Snepnas sHepreruka. JleMCTBHS pagUOAKTUBHBIX W3JIy4Y€HUNM HaA KUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

1. CHeKkTpbl U3Iy4EHUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bomopoza.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Paborta cuérunka HOHU3UPYIOIIUX U3TyUEeHUH.

6. Peructpaiius uznydeHus OpupoaHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusvie padbomul u onvimel.

1. HaGumroneHue CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpPEeKOB: M3MEPEHHUE HHEPIHMU YaCTUIBI 1O TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepeHue paiuoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIIMI MOTYJIb.

[ToBTOpUTENHLHO-0000IIAIONINNI MOAYJIL MPEAHA3HAUCH JIsI CUCTEMATH3alUU
U 0000IIeHUST MPEIMETHOrO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPH M3YyYEHUU BCEro Kypca (PU3uKH, a TakyKe JJIsl TTOJTOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMeHY Mo ¢u3uKke s 0oO0ydaronuxcs,
BBIOPABILIUX 3TOT Y4€OHBIN MpeIMET.

[Ipy “3ydeHHM JAHHOTO MOIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUbI
JESITENIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTUKEHUE MPEAMETHBIX U
METalPEIMETHBIX  IUIAHUPYEMBIX  PE3yIbTaTOB  oOyueHus, (popmupyercs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTBh: OCBOEHUE HAYYHBIX METOJIOB HCCIEAOBAHUSA
SIBJICHUA TIPUPOJBI W TEXHHUKH, OBJIAJACHUE YMEHUSMH OOBSCHATH (HU3HMUECCKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHBbIE 3HAHUA, peElaTh 3aJadyd, B TOM UHCIIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JAHHOTO pas3felia peainu3yercs
32 Cc4€T TOro, YTO OOy4aromuecs BBIOIHAIOT 3aJaHusi, B KOTOPBIX WM
IIPENJIaracTCs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHMM pACMO3HABaTh M HAYYHO OOBSICHATH
dbusnueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U TOBCETHEBHON JKU3HMU;



WCITIOJIb30BaTh HAYYHBIC METOJIbI MCCIIEAOBAHMS (PU3NUECKUX SIBICHUH, B TOM
qUCIIe ISl IPOBEPKU TUTIOTE3 M TIOTYYEHUS TEOPETUIECKUX BBHIBOIOB;

OOBSICHATh HayYHbIE OCHOBBI Hanboyiee BaXKHBIX JOCTUXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHIECKOT0 MCIOJIb30BAaHUS PA3IMYHBIX UCTOYHHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILECHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUIIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJYAS BKIIOYAeT JKCIIEPUMEHTAILHOE
UCclieIoBaHrue 0000IIaromero xapakrepa. Moaynb 3aBepiiaeTcsi MPOBEICHHEM
JTIMarHOCTUYECKOM U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHUs

y oOyuatomierocsi OynyT cOpMUPOBAHBI CIEAYIONMINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOU
bu3nyecKoil HayKu;

- HEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3HKOB,

2) rpaskAaHCKOr0 M 1YXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

- TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYXI€HUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX MPUHLUIIOB B JIEATEIbHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

- BOCIPUATHE ICTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOIO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKh KaK MOIIHOIO MHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTUS TEXHOJIOTMH, BaXHEHIIEH COCTABJIAIOLICH
KYJIbTYpPHI;

- pa3BUTHE HAy4yHOM JIO0O3HATEIBHOCTHU, HHTEpEca K HCCIIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBanuss  KyJAbTYpPbl  310POBbS W  3MOLHOHAJBHOIO
0J1aronmoJIyunsi:

- OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MpaBUil OE30MACHOTO IOBEACHMUS Ha
TPAHCIIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIJIOBBIM OOOpPYIOBAHHEM B
JOMAIIIHUX YCJIOBUSX;

- c(hopMHpOBAaHHOCTh HaBbIKa peQIIeKCUM, NPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

- aKTMBHOE YyYacTHE€ B pEIICHUHM MPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, Tropoja, Kpas) TEXHOJOTUYECKOH WU



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIE U (DUIUICCKUX
3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3y4EHUIO POdeCcCrii, CBI3aHHBIX C (DU3UKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

- OpUEHTAallUsl HAa MpPUMEHEHHE (U3MYECKUX 3HAHWUW U pelieHHs 3ajad B
00JlaCTH OKpY’Karolehd cpenapl, TUIAHUPOBAHUS TIOCTYNKOB U OLEHKU UX
BO3MOXHBIX MOCHEACTBUH JIJII OKPYXKAIOLIEH CPEIbI;

- OCO3HaHHME TJIOOATHHOIO XapaKTepa IKOJOTHYECKUX MPOOJIEeM W MyTel uxX
penieHus;

8) ajanTanum K M3MEHAIOMIUMCH YCJIOBUSAM CONMAJIbHON W NPHUPOIHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPHU BBINOJIHEHUM HCCIAEAOBAaHUN U
POEKTOB (M3MYECKOW HAMPABIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYTHX,

- TIOBBIIIEHHWE YPOBHSI CBOEH KOMIIETEHTHOCTHM 4Yepe3 MPaKTHUYECKYIO
NEATEIbHOCTD;

- MOTPEOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4yucie (HOPMYIUPOBAThH
UJIEH, TIOHSATHSI, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

- 0CO3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

- IUJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHOOPETCHUM HOBBIX (U3HUECKUX
3HAHUM;

- CTPEMJICHHE aHAJTM3UPOBATh U BBISBIATH B3aUMOCBSI3M TIPUPOIbI, OOIIIECTBA U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JEHUCTBUM C YYETOM BIMSAHUS HA OKPYXKAIOUIYIO Cpendy,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHUsS MporpamMMmbl MO (PU3MKE Ha YpPOBHE OCHOBHOI'O

obmiero oopa3oBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIUE TO3HABATEIbHBIC YHUBEPCAIbHbIE YUeOHbIC EUCTBUS,
KOMMYHHUKATHBHBIC ~ YHUBEPCAIbHBIC  Y4eOHBIE  JCHUCTBUS,  PETYJIATUBHBIC
yHUBEpCaJIbHbIC YIeOHbIE IEHCTBHSL.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBrble JJornueckue a1ecTBUA:

e BBUBIATH W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKHM OOBEKTOB
(s1BEHMI);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMU, OCHOBAHUS JIs
00001IEHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTprUBaeMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJIATh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUWA U MPOIIECCOB, JI€1aTh BBIBOJbI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3AKJIOUEHUM, BBIJIBUTaTh TMIIOTE3bl O B3aMMOCBS3SIX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHoco0 pemieHus: y4eOHOM (u3nyecKon
3a7aun (CpaBHEHHE HECKOJIBKUX BapUAHTOB peUIeHMs, BbIOOp HauOosee
HOJXOASIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibcKkue JeiCTBYA:

UCIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATENLCKUNA HHCTPYMEHT MMO3HAHUS;
IPOBOAMTH IO CAMOCTOSTENILHO COCTABICHHOMY IUIAaHY OMBIT, HECTIOKHBIHI
bu3nyecKuil IKCIEPUMEHT, HEOOJBIIOe HCCIeAOBaHNE (U3HUUECKOTO
SIBJICHUS;

OLIEHMBAaTh Ha TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(pOpPMAIHUIO,
MOJTYYEHHYIO B XOJI€ UCCIICOBAHUS UITH SKCTICPUMEHTA,

CaMOCTOATENIBHO (HOPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI 10 pE3yJibTaTaM
pOBEIEHHOTr0 HAOIIOIEHUS, OMBITA, UCCIIECOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANON0KEHUS 00 X Pa3BUTHUN B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaunmneii:

MPUMEHSTh Pa3jIMYHbIE METO/bI, MHCTPYMEHTHI M 3apOChl MIPH TTOUCKE U
orOope MHPOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHOW Y4eOHOIt
¢du3nueckoil 3anaun;

aHAJIM3MPOBATh, CHCTEMATH3HPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBHIOMpAaTh ONTHUMAJbHYIO (QOpPMY MpPEACTaBICHHUS
uHbOpMAIMd ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jauyd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMmyHHKAaTHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

B Xo/€ OOCYyXJAeHHs y4eOHOro maTepuasa, pe3yibTaToB Ja00paTOpPHBIX
paloT U MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKa3bIBaTh WJIEW, HAICICHHBIC Ha pEIICHHE 33a/Ja4yd M TOIIep)KaHue
OJ1aro’KeaaTeIbHOCTH OOIIEHUS;

COIOCTaBIISITh CBOM CYXACHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB
Jaiora, OOHapy>KMBATh Pa3jIMyure U CXOJICTBO MO3UIINN;



BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThI BBITOJIHEHHOTO (PU3UUYECKOTO OTBITa
(3KCIEpUMEHTa, UCCIIEeI0OBaHMsI, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYaTbHOM pabOThl TPU PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIEMBL;

NPUHUMATH IIEJTH COBMECTHOM NI€ATEIbHOCTH, OPTaHW30BHIBAThH JEHCTBUS
no e€ JOCTIKEHUIO: paclpeiesiTh poJid, OOCYXAaTh MPOLECCH U
pE3yJIbTaThl COBMECTHOU paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIMOJIHATD CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIPaBICHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JAPYIrUMHU
YJIEHaMU KOMaH/ibl;

OLICHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIBHO C(POPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEH CTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1elicTBUS

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYallUsIX, TPEOYIOIINX
JUISL peiieHus: GU3NYeCcKuX 3HAHUM;

OpPUEHTHPOBATHCS B  PAJIMYHBIX [MOAXOJAX MPUHATUS  pPEUICHUU
(MHOUBHAYATbHOE, TPUHSTHE PELICHUS B TPYIIE, MPUHITHE DPEIICHUI
TPYIIIOi);

CaMOCTOSITEJIHHO COCTABJIATh AJITOPUTM pelIeHUsT (PU3NIECKOMN 3a1auu WIIn
IJIaHa MCCIENIOBAHMS C YYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh Mpe/IJIaraeMbl€ BapUaAHThI PEIICHU;
JIeN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlMW U MIPEAJIAraTh IJIaH €€ N3MECHECHUS,
OOBSICHATh TPUYUHBI  JOCTWXKEHUSI  (HEHOCTHIKEHUS) Pe3yJbTaTOB
JeSATeTLHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(U3UYECKOr0  HUCCIICIOBAaHMS WJIM TPOCKTAa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUThH Ce0s HA MECTO JPYTrOro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MpU3HABaTh CBOE MPABO HA OMMOKY MPH pemieHnn GU3NIeCKuX 3a7ad Win
B YTBEPXKACHUSIX HA HAYUHBIE TEMBI U TAKOE K€ IIPaBO JPYroro.



HPEIMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 9 Kijiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaAIOIIUXCST YMEHUI:

UCIIOb30BaTh TMOHATHS: CUCTEMa OTCuéra, MarepuajbHas TOYKa,
TPAeKTOPHUSI, OTHOCUTEIHHOCTh MEXAaHUYECKOTO NBIKEHUS, JehopMarius
(ynpyras, miacTuyeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TIEPETrPY3KH, LIEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJIO,
[EHTP TsHKECTH TBEPJOTO Tella, PaBHOBECUE, MEXAaHMYECKUE KOJIeOaHUus |
BOJIHBI, 3BYK, HH(PAa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKajga dJEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUSI U TOTJIOLIEHUs, alib(a, OeTa- U raMMa-u3JydeHus,
M30TOIBI, SIACPHAs YHEPTEeTHKA;

paznuyaTh SBJCHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE MBM)XEHHE, CBOOOIHOE
MaJIcHUE TeJl, PABHOMEPHOE JIBXKCHHUE 0 OKPY>KHOCTH, B3aUMOICHCTBUE
TE€J, PEaKTUBHOE IBIKEHHUE, KOJIeOATeIbHOE JIBIKEHHE (3aTyXarollue U
BBIHYK/JICHHBIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JIBIXKCHHE, OTPAXKEHUE
3ByKa, MPSAMOJMHEHMHOE PacHpOCTpaHEHUE, OTPaKEHUE W MPEIOMIICHUE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIoKeHUe 0eIoro cBeTa B
CIEKTp U CJOKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BO3ZHHUKHOBEHHUE JIMHEHMYATOr0 CHEKTpa
M3IIY4E€HUsI) MO OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpyXarorieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJE:
MPUIUBBI U OTJUBBI, IBH>KEHUE 11aHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBU)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB KHBOTHBIMH,
3eMIIETPSACEHUE, CEUCMUYECKHE BOJIHBL, I[YyHaMH, 3XO0, IBE€Ta Te€I,
ONTUYECKHE SIBICHUSI B MPHUPOJC, OMOJIOTUYECKOE ICHCTBHE BHJIMMOTO,
yIbTpaduoiIeTOBOIO U  PEHTICHOBCKOTO M3JIyYEHUM, eCTECTBEHHBIN
PaANOAKTUBHBIN ()OH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3IYYCHUE
MPUPOJHBIX MHHEPAIOB, JEWCTBUE PATUOAKTUBHBIX M3JTy4CHUH Ha
OpraHM3M YeJIOBEKa), MPHU STOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (MpU3HAKKU) (U3UYECKUX
SIBIICHUU;

ONMKCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCIIOIb3Ys
bu3nyecknue BETWYUHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTh Tela TMpu
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHUE, TNEepeMelleHue, MyTh, YIrioBas



CKOpOCTb, CHJIa TPEHHs, CWJIAa YIPYrOCTH, CHJIa TSHKECTHU, YCKOpPEHHE
CBOOOJHOrO TMAJEHUs, BEC Tela, HMMIYJIbC Teaa, HWMILYJIbC CHJIBI,
MeXaHn4yeckass paboTa M MOIIHOCTb, MOTEHIMalbHAs DSHEPIus Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLMAIbHAS 3HEPrUsl CXKaTOU
NPYXUHBI, KUHETHUYECKas DSHEprus, IIOJIHAas] MEXaHU4ecKas JSHEeprus,
MEepHOJ M YacToTa KojieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIIEHUS CPEbl), MPU ONUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIUYMH,
0003HAYEHUS! M €IUHUIIbI (U3MUECKUX BEJIUYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYUHY C JAPYTUMHU BEITUUMHAMH,
CTPOUTH I'paMKHU U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINUMH;
XapakTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3Ysd 3aKOH COXPAaHEHWs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHIUI CYNEPHNO3ULUN CHJI, IPUHLUI OTHOCUTEIbHOCTH [ 'amues,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsiJ0BOTO U MacCOBOI'O YHUCEI
IpU SJAEPHBIX PEaKLUsAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKCBIBATh €T0 MATEMATUYECKOE BhIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOrMYECKUX
iaroB ¢ OMopodl Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUH,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aqaud  (Omuparolmuecss Ha cucremy w3 2-3
YpaBHEHUH), UCIOb3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBL: HAa OCHOBE aHaJIM3a YCJOBMS 3aJaud 3alHChIBATH KpPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOIIME WIM M30BITOUYHBIE JaHHbIE, BBIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIsl PELIEHMs], IPOBOJAUTH PacuéThl U
OLICHMBATh PEAMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NYECKOH
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH OMOIIU
(GU3NYECKUX METO/IOB, MCIIONb3Yys ONMHCAHHME HWCCIENOBaHUS, BBIICIATH
IIPOBEPSIEMOE  NIPEIIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOpSAIKA
NPOBEJCHUS  HCCIEIOBAaHUA, JieJaThb BbIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOJEHUI U ONBITOB;

NPOBOAUTH OMBITBI MO HAOMIOACHHUIO (U3MUECKUX SABJICHUWA WIH
¢u3nyecKkux CBOMCTB Tesl (M3y4eHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUs! PHEPruH, 3aBHUCUMOCTb IEpHOJa KOJIEOaHHI TNPYKUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT



aMILUTUTYIbl MaJIbIX KOJIEOAHUH, MPAMOJIMHEMHOE PacHpOCTPAaHEHHUE CBETA,
paziiokeHne Oenoro CBeTa B CHEKTP, M3YYCHHE CBOWCTB M300paXKCHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHUs NpeaMeTa B coOuparoliei
nuH3e, HAOMIOJCHHE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3ITydeHUs):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAHOBKY U3 HM30BITOYHOTO Habopa
o0OpyIOBaHMs, OMHCHIBATH XOJI  OMNbITA W  €ro  pe3yJabTaThl,
(GhopMyIUpoBaTh BHIBOJIBI

MPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX M3MEPEHH, Oompeaemss
CpeHee 3HauyeHHe Uu3MepsAeMOM BelIUYMHbl ((POKyCHOE paccTosiHue
coOuparoreii JIuH3bI), OOOCHOBBIBaTH BHIOOpP cloco0a HM3MEpEeHUs
(M3MepuTenbHOro Mpudopa);

MPOBOJIUTh HWCCJIEIOBAaHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIHMYHUH C
UCIOJIb30BAaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPCHHOM JBMKCHHHM 0€3 HadaJlbHOW CKOpPOCTH, TEepHOJa
KOJIe0aHU MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaXEHHUs CBeTa OT yrja MaJeHUs W Yria TMpPeIOMIICHHs OT yIiia
NaJCHUs): IUIAHUPOBaTh HCCIIEJOBAHME, CAMOCTOATEIBHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOIYYECHHOW 3aBUCHMOCTHU
(¢u3nyecKux BEIWYMH B BUJIE TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yabTaTaM MCCIeIOBaHUS;

IPOBOJUTh KOCBEHHbIE U3MEpEHHUs (U3NYECKUX BEIUYMH (CpeaHsis
CKOpOCTb M YCKOpPEHHE TeJda TpH PaBHOYCKOPEHHOM JIBHIKEHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHUS CKOJBXEHMS, MeXaHHMuecKas padoTa M MOIIHOCTb, YacToTa U
nepruoa  KoieOaHWM MaTeMaTH4ecKOoro M MPYKUHHOTO MAasTHHKOB,
ONTHMYECKass cuja COOMparouiel JHMH3bI, PaJUOAKTUBHBIM  (DOH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHUS, CIeAys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIIATH
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATh MOJTyYEHHBIE PE3YIbTaThl C YUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPECHHIA;

coOIroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH HpU padoTe ¢ TaOOpaTOPHBIM
000pyI0BaHHEM;

pa3ninyaTb OCHOBHBIE TPU3HAKU HW3YYEHHBIX (U3NYECKUX MOJeNei:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aToOMa, HYKJIOHHAs
MOJIeIb aTOMHOTO SIApa;

XapaKkTepU30BaTh NPUHLMUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HUX OmucaHus (B TOM 4YHCIE:
CIHUIOMETP, OATYUKH TIOJOXKEHHS, PACCTOSHHUS W YCKOPEHHs, pakerTa,



9XOJIOT, OYKHM, TEPUCKOIN, QoTroanmapar, ONTHUYECKHE CBETOBOJBI,
CTIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBAaX  (PU3MUECKUX SIBICHUH M  HEoOXOAUMBbIE  (PU3NYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
OpU peIIeHHH Y4eOHO-IPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI Jis
MOCTPOEHUS N300paXKEHUH B TIIOCKOM 3€pKaJie U COOMparoIel JIMH3E,
OPUBOANTH  MpUMEpPhl  (HAXOAWTH  WHGOpMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCMOJIb30BaHUS (PM3UYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JUIs obecrnieueHus 0€30MacHOCTH IpU 0OpallleHUH ¢ TIpuOopaMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHUS 370pPOBbS U COOJIOACHUS
HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTBJIATh TOMCK HH(OpMaUU (PU3UYECKOTO COJCPKAHHUS B
Hutepuete, caMOCTOATENBHO (GOPMYIUPYsI TOUCKOBBIN 3aIPOC, HAXOIUTH
MyTA ONpeNleNICHUsI TOCTOBEPHOCTH MOJy4eHHON MH(OpMAaIM Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JONOJHUTENbHBIX UCTOYHUKOB,

WCTIONIh30BaTh MPH BBHIMOJHEHUU YUEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHMs, CIPABOYHbIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
COo3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (U3NYECKOTO COACPIKAHUSA,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WM UCCIIEOBATEIbCKON
NEATeNbHOCTA, TP OTOM TPAMOTHO  HCIIOJNB30BAaTh  HM3yYCHHBIN
NOHATUMHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ Yy4€ToM OCOOEHHOCTEW ayquTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM undposBbie
Ne i/m P Kourposabhubie | Ilpakruyeckue (uubp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexannueckue siBJIeHUS
11 MexaHnudeckoe ABMKEHUE U CIIOCOOBI €ro 10 | bu6motexa [IOK
' OIUCAHUA https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 10 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeiy 40
Pa3znen 2. Mexanuuyeckue Koj1e0aHUS U BOJHBI
2.1 MexaHndeckue KoaeOanus 7 3 Bu6mmorera [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuecKue BOJIHBI. 3BYK 8 1 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DinekTpoMarHuTHoOe 1MoJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHUTHOE 10JIE U 6 ) bubmmoreka [{OK
’ 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3nea 4. CBeToBbI€e ABJICHUSA




Bbu6morexa IIOK

4.1 6 2
3AKOHBI pAcHpOCTpaHCHHs CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ onTHYECKHE TPHUOOPHI 6 3 Bu6mmorera [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41 ada6
Uroro no pazneny 15
Paspnesn 5. KBanToBbIe sIBJICHUS
bu6moreka [IOK
5.1 Ucnyckanue u noriaomeHe cBeta aToMoM 4 1 hitps://m.cdsoo.ru/7f4 1 adab
5.2 CtpoeHne aTOMHOTO sifipa 6 1 Buomorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-0000 110 1IMIT MOYJ/Ib
6.1 [ToBTOpeHME M 00600IICHNE COAEPKAHUS 9 ) bubmoreka [IOK
’ Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




9 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uugposbie
W/ Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue HiyueHns | 0Gpa3OBATEIbHbIC
padoThI padoThI pecypen

: MexaHnueckoe IBUKEHHUE. 1 02.09.2025
MartepuanbHas TOuKa

’ Cucrema orcuera. OTHOCUTEIBHOCTD 1 03.09.2025 bubmioreka [IOK
MEXAHHUYECKOI'O JIBHUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsIMONTMHENTHOE | 04.09.2025 bubmoteka [JOK
IBWXKEHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsMOIMHENRHOE 09.09.2025

4 nBwxeHue. CpenHsas 1 MrHOBEHHAs 1
CKOPOCTh

5 [TpsMonuHeliHOe paBHOYCKOPEHHOE | 10.09.2025 bu6mmoreka LIOK
JBH)KEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOopOoCTh MPSAMOJIMHEHHOT O 11.09.2025

6 PaBHOYCKOPEHHOT'O JIBUKEHUSL. 1
I'padux ckopocTu
JlabGopaTopHas pabora "Onpenenenue 16.09.2025

. YCKOpPEHHUS Teja Mpu | | bubmmorexa [IOK
PaBHOYCKOPEHHOM JIBUYKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

g CBoboanoe nagenue ten. OnbIThl | 17.09.2025
INamanes

9 PaBHOMEpHOE JIBH>KEHUE 110 | 18.09.2025 bubmotexa [JOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ael176




oOpaiuenus. Jluneitnas u yrionas

CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHUE 23.09.2025
1 Ilepsslii 3akoH HeroTOHA. BekTop 24.09.2025 bubmmoreka IJOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 25.09.2025 bu6mmorexa [IOK
PaBHonelicTByOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. 30.09.2025 bubmmoreka LIOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha MpUMEHEHWE 01.10.2025 bu6mnoreka [JOK
3ak0oHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocri. 3axon Tyka 02.10.2025 bu6moreka [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna 07.10.2025
YOPYTOCTH»
17 JlaboparopHas pabora «OmnpeneneHue 08.10.2025 bub6moteka IJOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
09.10.2025 bu6mmoreka [JOK
18 Cuna TpeHus
https://m.edsoo.ru/ff0af738
19 Pemenune 3amau no teme «Cuia 14.10.2025 bubmioreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas pabora "Onpenenenue 15.10.2025 bu6moteka ITOK
KO3 PUIMEHTa TPEHUS CKOJIbKEeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no reme "3akoHbI 16.10.2025
21 Herotona. Cuna ynpyroctu. Cuina bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuna Ts>KeCTH U 3aKOH BCEMUPHOTO 21.10.2025 bubmorexa [IOK




TATOTEHHS. Y CKOPEHHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

23

VYpok-koHpepeHuus "JBrkenue Ten
BOKPYT I'PaBUTALIMOHHOTO IIEHTpPa
(Conneunas cucrema). 'anaktuku"

22.10.2025

24

Pemenne 3amau no teme "Cuia
TSKECTU M 3aKOH BCEMHUPHOTO
TAroTeHus"

23.10.2025

bubmioreka [IOK
https://m.edsoo.ru/ff0af5{8

25

[TepBast kocMu4eCcKasi CKOPOCTb.
HeBecoMocTs U neperpysku

05.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33¢c

26

PaBHOBecHe MaTepralibHOI TOUKH.
AGcomoTHO TBEPIOE TEIIO.
PaBHOBecue TBEpaOro TENA C
3aKpEIUIEHHON OChIO BpallCHUS.
MowmeHnT cuitbl. LleHTp TsxecTn

06.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0afe36

27

PaBHOBecHe MaTepuanbHOW TOYKH.
AGcomoTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpeIIEHHON OChIO BpAILEHHUS.
MomenT cuinbl. LleHTp TshkecTn

11.11.2025

28

Pemenne 3aga4g mo teme "MomeHT
cuibl. LlenTp TsxecTn"

12.11.2025

bubmioreka [IOK
https://m.edsoo.ru/ffOb02b4

29

[TonroToBKa K KOHTPOJILHOW paboTe 1o
TeMe "MexaHN4eCKO€e IBIKEHHE.
Bs3aumopeiictBue Ten"

13.11.2025

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b0408

30

KontposnpHas pabota o reme
"MexaHn4ecKoe IBIKEHIE.
Bzaumoneiicteue Ten"

18.11.2025

bu6moreka [JOK
https://m.edsoo.ru/ffOb06ec




Nmnynsc tena. Mmnyinbce cuitel. 3akoH

19.11.2025

31 COXpaHEHMS UMITyJIbca. YIIPYyroe u bubmioreia LTOK
. https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMOAEHCTBHE
1 Pemrenne 3amad mo Teme "3akoH 20.11.2025 bubmoteka IJOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepernnus "PeakTuBHOE 25.11.2025
JBUYKEHHE B IPUPOJIE U TEXHUKE"
34 Mexannueckast paboTa ¥ MOIIHOCTh 26.11.202> buommorexa [IOK
https://m.edsoo.ru/ff0b0ag4
35 Pabota cuiel TSHKECTH, CHITBI 27.11.2025 bubimoreka ITOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTopnas pabora «OnpeneneHue 02.12.2025
36 paboTHI CHIIBI TPEHHUSI TIPU
PaBHOMEPHOM JABM)XEHHUH TeJNa M0
TOPU30HTAIBHOMN MTOBEPXHOCTH
37 CBsi3b SHEpruu U pabOoTHI. 03.12.2025
[TorenunanbHas SHEprus
13 Kunernueckas sueprus. Teopema o 04.12.2025 bu6mmorexa [IOK
KUHETUYECKOU DHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPIUH B 09.12.2025
MEXaHUKe
40 JlabGopaTopHas pabora «3yueHue 10.12.2025 bubmmorexa [IOK
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KomebatensHoe IBIKCHUE U €TI0 11.12.2025 bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
47 3aTtyxarolume Kojie0aHus. 16.12.2025 bu6moreka [JOK

Beinyxnennbie konebanus. Pesonanc

https://m.edso0.ru/ff0b20f0




43

MatemaTu4ecKkuil 1 IPYyKUHHBIA
MasiTHUKU

17.12.2025

44

Ypok-uccinenoBanue «3aBUCUMOCTb
nepuoja KoineOaHuii OT )KECTKOCTH
MPY>KUHBI B MAaCChI TPy3a»

18.12.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaleHue sHepruu npu
MEXAaHUYECKUX KOJICOAHUSIX

23.12.2025

46

JlabopartopHas pabora «Onpenenenue
4acTOTHI ¥ Ieprojia KoeOaHHii
MPY>KUHHOT O MasiTHHKA

24.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffObl aec

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEPHOAa KOIeOaHuH
rpysa, OABELIEHHOIO K HUTH, OT
MAacCHI I'py3a»

25.12.2025

bubmioreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue BoaHBI. CBolicTBa
MeXaHW4YeCKUX BOJH. [IposonbHbIE U
MOIEPEYHBIE BOJIHBI

30.12.2025

bu6moreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepeHuus "MexaHudyeckue
BOJIHBI B TBEpiOM Tene. CelicMuueckue
BOJIHBI"

13.01.2026

50

3Byk. PacnpocTpanenue u oTpakeHne
3ByKa

14.01.2026

51

VYpok-uccnenoanue "Habmonenne
3aBHCHMOCTHU BBICOTHI 3ByKa OT
4acTOThI"

15.01.2026

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

20.01.2026

53

Ypok-koHpepenus "YIbTpa3ByK U

21.01.2026

bubmioreka [IOK




UH(Pa3ByK B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroToBKa K KOHTPOJILHOW padoTe 1O 22.01.2026
54 Teme "3aKOHBI COXpaHEHUS bubmorexa [OK
p ’ https://m.edsoo.ru/ff0b25f0
Mexanndeckune Kojae0aHus U BOJTHBI"
KonTtponsHas pabota o teme 27.01.2026
55 "3aKoHbI cOXpaHeHUs. MexaHnueckue
KOJICOAHWSI U BOJTHBI"
56 DIEKTPOMArHUTHOE TIO0JIE. 28.01.2026 bubmotexa [JOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH 29.01.2026
VYpok-koudepennus "lllkana 03.02.2026
53 3JIEKTPOMArHUTHBIX BOJIH. bubmmorexa [IOK
Hcnonb30BaHue 2JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIsI COTOBOM CBsI3K"
Ypok-uccnenosanue "M3yuenue 04.02.2026
59 CBOMCTB 3JIEGKTPOMArHUTHBIX BOJH C bubmorera IOK
P " https://m.edsoo.ru/ff0b2c6¢
MOMOIIBIO MOOHITBHOTO TelehoHa
Pemenne 3amau Ha onpeneneHue 05.02.2026
60 YacTOThI U JJIMHBI 3JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas IpUpoja CBETa. 10.02.2026
. bu6mmoreka [JOK
61 Ckopoctb cBeta. BosHOBBIE CBOICTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceeta. [IpsimonvneiiHoe 11.02.2026
bu6moreka [JOK
62 pacnpocTpaHeHue CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JIynst
63 3aKOH OTpa)KeHHs CBETa. 3epKaia. 12.02.2026 bubmotexa [JOK

Pewrenue 3a1ay Ha mpuMeHEHUE

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUs CBETA

64 [Ipenomnenue cBera. 3aKkoH 17.02.2026 bubmmorexa [IOK
[PEJOMIIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. 18.02.2026
65 I/ICHOJILS;OBZIT{]IJ/Ie HOJIHOFIZ) BHYTPEHHETO bubmmoreka [OK
https://m.edsoo.ru/ff0b3c5c
OTpaXKEHUS B ONTHYECKUX CBETOBOJIaX
JlabGopaTopHas pabora "HMccnenoBanue 19.02.2026
66 3aBUCUMOCTH yTJIa [IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJla aJeHus Ha
rpa”uie "Bo3nyx-crexio""
VYpok-kondepennus "Mcmnons3oBanue 24.02.2026
67 MOJIHOTO BHYTPEHHET O OTPAXKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
68 JIun3bl. OnTHYECKasl CUla JIMH3bI 25.02.2026 bubmorexa [OK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHne u300pakeHUH B IMH3AX 26.02.2026 bubmmorera [IOK
https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabora "Onpenenenue 03.03.2026
70 (OKYCHOT'O pacCTOSTHUS U OMTHYECKOU bubmorexa [OK
. https://m.edsoo.ru/ff0b4206
CHJTBI cOOMparoIen JTUH3bI"
71 VYpok-koHpepenuus "Onrtuyeckue 04.03.2026 bubmuoreka IJOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['1a3 Kak onTHYECKas CHCTeMA. 3pEHHE 05.03.2026 bubmiorexa LTOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpeperuus "JlepexTs 10.03.2026
3penusi. Kak coxpanuth 3penue"
74 Paznoxxenue 6enoro cBera B CIIEKTD. 11.03.2026 bubmotexa [JOK

OnbiTel HeroTrona. Cnoxenue

https://m.edsoo.ru/ff0c0f4c




CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI

cBeTa
JlabopaTtopHas pabota "OnbITH TIO 12.03.2026
pas3noxeHuo 0eIoro cBera B CIEKTp U
bu6mmoreka [JOK
75 BOCIPHUSATHIO [[BETA NIPEAMETOB MPU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOICHUH Yepe3 IBETOBHIC
¢bmbTpH"
VYpok-npaktukym "BonHoBbIE 17.03.2026
76 CBOICTBA CBETA: IUCIEPCHS,
uHTephepeHuus u Audpakuus”
77 OneiTel Pe3epdopaa u miianerapHas 18.03.2026 bubmoteka [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Moaenb atoma bopa 19.03.2026
Hcnyckanue v NoriomeHne cBeTa 24.03.2026
. bubmotexa [JOK
79 atomoM. KBaHTel. JIuHeiuaTeie
https://m.edsoo.ru/ffO0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmonenue 25.03.2026 bubimoreka ITOK
CHEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
. 26.03.2026 bu6mmoreka [JOK
81 PagnoakTUBHOCTG U €€ BUIbI
https://m.edsoo.ru/ff0c1672
22 Crtpoenue atomHoro sigpa. Hykionnas 07.04.2026 bubmuorexa [JOK
MOJ€eNb https://m.edsoo.ru/ffOc18ac
23 PagunoakTuBHbIE IpEeBpallieHus. 08.04.2026 bubmmorexa [IOK
N3otormbl https://m.edsoo.ru/ffOclal4
84 Pemienue 3agad 1o TeMe: 09.04.2026 bubmmoreka IJOK
"PannoakTHBHBIE MpeBpalieHus " https://m.edsoo.ru/ffO0c1b4a
85 [lepuon monypacnana 14.04.2026




VYpok-konbepennus "PaarnoakTHBHbBIE 15.04.2026
86 U3IIy4EHHUsI B IPUPOJIE, MEAULIMHE bubmioreia LTOK
Y | PUPOIE, MEARIIHIE, https://m.edsoo.ru/ff0c2126
TEXHUKE
AnepHbie peakiuu. 3aKOHbI 16.04.2026
bu6mmoreka [JOK
87 COXpPaHEHUS 3apsiIOBOrO U MacCOBOTO
https://m.edsoo.ru/ff0c1c58
quUCeN

28 OHeprus cBsA3U aTOMHBIX A1ep. CBs3b 21.04.2026 bubmmoreka LIOK
MaccChl U JHEPIruU https://m.edsoo.ru/ff0c1d7a

29 Pemienue 3aau o teme "SAnepuoie 22.04.2026
peakuun"

90 Peakuuu cuHTE3a U IEJIECHUS A1ED. 23.04.2026 bubmioreka [IOK
Ncrounnku 3ueprun ConHLa v 3B€31 https://m.edsoo.ru/ff0c1e88
VYpok-koHdepenius "SAnepras 28.04.2026

91 sHepreTtuka. J{efcTBust
paZiOaKTUBHBIX U3JIYYEHHI HA KUBbBIE
opraHu3mbl"

[ToaroroBka K KOHTPOJIbHOI paboTe Mo 29.04.2026

9 Teme "DIEeKTpOMarHuTHOE MOJIE. bubmmoreka [IOK
DNEeKTpOMarHuTHbIE BOJHHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie sBieHus"

KonTponbHas padora mmo reme 30.04.2026
93 "DJIeKTPOMArHuTHOE MOJIE.
DNEeKTpOMarHUTHbHIE BOJIHBI.
KBaHnTOBBIE siBIEHUS"
[ToBTOpeHue, obo0mIICHME. 05.05.2026
bu6mmoreka [JOK

94 JlaGopaTopHbIie pabOThI 11O KYpCy

" o " https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
95 [ToBTOpenue, o6o6meHNe. Penienne 06.05.2026 bubmotexa [JOK




pacUeTHBIX ¥ KAYECTBEHHBIX 3aJ1a4 110
teme "TeroBsie nporecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, ob6o6mieHNe. Pemenne 07.05.2026
bu6moreka [JOK
96 pacyeTHbBIX M KaY€CTBEHHBIX 3a/]1a4 MO 1
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemnoBbIx aeurarenei”
[ToBTOpenue, o6o0meHue. Perenne 12.05.2026
bubmioreka [IOK
97 pacUeTHBIX M Ka4ECTBEHHBIX 3a1a4 110 1
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI 351eKTpOyCTaHOBOK
[ToBTOpEHuUE, 0600IICHME. 13.05.2026
bu6mmoreka [JOK
98 JlabopaTopHbie pabOThI IO KypCy 1 1
" " https://m.edsoo.ru/ff0c2¢c52
CBETOBBIC SIBJICHUS
[ToBTOpenue, o6o6menne. Pabora ¢ 14.05.2026
" bu6mmoreka [JOK
99 TEKCTaMU 10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHsI B MEXaHUKE
[ToBTOpenue, o0oo6meHne. PaboTa ¢ 19.05.2026
" bu6moreka [JOK
100 TekcTamu 1o Teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6o6menune. Pabora ¢ 20.05.2026
" bu6mmoreka [JOK
101 TekcTaMu 1o TeMe "CBeToBbIE 1
. https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menune. Pabora ¢ 21.05.2026
102 TekctaMu 1o TeMe "KBanTtoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOI'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

9 KJIACC

Kon
NpoBePsSAEMOro
pe3yJjabTara

IIpoBepsiemMble npeAMeTHBIE Pe3YJIbTAThI 0CBOEHNSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pa3jm4aTh ABJICHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bHSI/I‘IeCKOC SABJICHUC

1.3

pacrio3HaBaTh MPOSIBICHME HW3YYEHHBIX (HU3NYECKUX SBIECHUH B
OKpY’KalollleM MUpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIEIAThH

CYILECTBCHHBIC CBOMCTBA (ITPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONMCHIBAaTh M3YYCHHBIC CBOWCTBA Tl W (U3NYCCKUE SIBIICHHUS,
UCMONB3Ysl (U3UYECKUE BEIMYMHBI, MPU OMUCAHUHM TPABHIBHO
TPaKTOBaThb  (U3UYECKHA  CMBICT  HCIOJB3YEMBIX  BEIMYHH,
0003HAaUEHUS U eAUHUIBI (PU3HUECKUX BETUYHMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIONIME JIAHHYK  (DU3MYECKYI0 BEIMYUHY C  JIPYTUMH
BEJIMYMHAMH, CTPOUTh  TpadUKH  H3YYCHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTCPU30BaATb CBOMCTBaA TCII, (1)I/ISI/ILICCKI/I6 SABJICHUA W IIPOLECCHI,
HCIIOJIb3YysA H3YYCHHBLIC 3dKOHbI, IIPpU J3TOM JaBaTb CIIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa MW  3alluChiBaThb €ro MarcéMaTH4CCKOC

BBIPAJKEHUE

1.6

00BACHATh (U3NUUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCT€ CUTyalluldl IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IIPUUUHHO-CJICICTBEHHBIE CBS3U, CTPOUTh O0BsICHEHUE U3 2
— 3 JOrM4ecKuX MIaroB C MOMOWIBIO 2 — 3 M3Y4EHHBIX CBOWCTBA

(bu3HYECKUX SBJICHUM, PU3NIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemaTe pacyéTHble 3ajaydl (omuparomuecs Ha cucremy M3 2 — 3
YpaBHEHMI), WCHOJNB3yS 3aKOHBI W (OPMyJBI, CBS3BIBAIOIINE
(1)I/I3I/I‘-ICCKI/IG BCJIIMUMHBI: HAa OCHOBC aHali3a YCJIOBUSA 3adaydyu

3alMUCBIBATh KPATKOC  YCJIIOBUC, BBIABJIATL HCAOCTAOMIUC WU




M30BITOYHbIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBbIE
JUIl pELIeHUs, MPOBOAUTh pPacdy€Tbl U OLEHUBATh PEATUCTUYHOCTH

MOJTy4YEeHHOT0 3Hau€HUs (PU3NYECKON BETMUUHbI

1.8

pacrio3HaBaTh MIpPOOJEMbI, KOTOPbIE MOXKHO pPELIUTh HPHU OMOILU
(GU3NYECKUX METOJIOB, MCIIONIB3Ys ONMKCAHUE HCCIEOBaHUS, BBIICIITH
MIPOBEPSIEMOE MPEATOIO0KEHUE, OLIEHWBATh IPAaBUIBHOCTh IOpPSJIKA
MIPOBEICHNUS HUCCICAOBAHUSA, JElaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOJIOJCHUI U OIBITOB

1.9

MPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (QU3UYECKUX SIBICHUM WIN
(U3NYECKUX CBOMICTB TEJI: CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyIOBaHUS, ONUCHIBATH XOJ ONbITA U €ro

pe3yJsibTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOAUTh MNP HEOOXOAMMOCTH CEpPUI0 MPSIMBIX H3MEpEHMI,
ompezenssi CpeAHee 3HaueHHe Hu3MepseMoil BenmuuuHbl ((hoKycHOe
paccTostHue CcoOOMparomiel JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEPUTEIILHOIO MPUoopa)

1.11

MPOBOJIUTh HMCCIICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOJB30BAaHUEM MPAMBIX W3MEPEHUN: IIAHUPOBATH HMCCIEAOBaHUE,
CaMOCTOSITENTbHO COOMpPaTh YCTaHOBKY, (DUKCHPOBATH pPE3YyIbTATHI
MONyYEeHHOW 3aBUCUMOCTHA (U3WYECKUX BEIMYMH B BHJIE TaOIUIU

Fpa(i)I/IKOB, JACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKHX  BEJIMYUH:
IUIAaHUPOBATh MU3MEPEHHUS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATHL M3MEPEHUsA, CIEeAys MPEAJIOKEHHOW HWHCTPYKLUH,
BBIYUCIATh 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATH I1OJIY4YEHHBIE

pe3ynbTaThl ¢ y4ETOM 3aJaHHOW MOT'PEITHOCTH U3MEPEHHI

1.13

CO6J'IIO,Z[3TB nmpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOPHBIM 000PYO0BAaHUEM

1.14

pa3iuyaTb OCHOBHBIE NPHU3HAKU HM3YYEHHBIX (DU3NYECKUX MOJEIei:
MaTepHajbHas TOYKa, a0COMIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, JIy4, TOHKas JMH3a, IJaHEeTapHas MOJENb aToMa, HYKJIOHHAas

MOJICJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh IPUHLIMIBI JEHCTBUS H3Y4YEHHBIX HpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX OINMCAHMSA, HUCIOIb3Ys

3HaHHUA O CBOMCTBaXx (U3MYECKUX SIBJICHUH U HEOOXOAMMBbIE




¢u3nyecKre 3aKOHOMEPHOCTU

1.16

UCIIOJIB30BAaTh CXEMbl M  CXEMAaTU4YHbIE PUCYHKM H3Y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npubopoB u
TEXHOJIOIMYECKUX IPOIECCOB MPU PEHIeHUH Y4eOHO-NPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JIJISl TOCTPOCHUS N300paKeHH B IIIOCKOM

3epKajie U COOMparoIIeii JTNH3e

1.17

MPUBOAUTH MPHUMEPHl (HaXOAUTh HHPOPMALMIO O TPUMEpPaAX)
MPAKTUYECKOT0 MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU s obecrieyeHuss 0Oe€30MacHOCTH TIpU  OOpalleHHH ¢
pudopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U

COOJIIOZIEHUSI HOPM 3KOJIOTMUECKOT0 MOBEICHUS B OKPYXKAIOIIEH cperie

1.18

OCYIIECTBJIATh MOUCK MH(POPMALUU (PU3UIECKOTO COIEP>KAHUS B CETH
WNutepner, camocroaTenbHO (QOpMyIupysi TOUCKOBBIM  3ampoc,
HAXOJWTh IYTH  ONPEAECICHUS  JOCTOBEPHOCTH  IOJY4YEHHOH
nH(pOpMaAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JIOTOJHHUTEIBHBIX

HCTOYHUKOB

1.19

WCIOJIb30BaTh TPU  BBHIMOJHEHWW Y4YEOHBIX 3aJaHUN  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3HUECKOro Ccolep)KaHus, CIPaBOYHBIC
Marepuaibl, pecypcbl ceth MHTepHer; BiIaaere  NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOPMAIMH U3 OTHON

3HAKOBOW CHCTEMBI B JIPYT'YIO

1.20

co3JaBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OPMALIMM U3 HECKOIbKUX HCTOYHUKOB (U3NYECKOrO
CoZlep)KaHusl, MyOJIMYHO IMPECTaBIATh PE3yJbTaThl MPOEKTHOM MM
UCCIIEIOBATEIbCKOM  JI€ATEJIBHOCTH,  HpU  3TOM  IPaMOTHO
UCII0JIb30BaTh U3y4YEeHHBIN MOHATUIHBIN anmnapar u3y4aemoro paszena
(GU3MKU M CONPOBOXKIATh BBICTYIUIEHHE IpE3eHTalUe ¢ y4éTom

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

[pYU BHIMOJHEHUH Y4E€OHBIX MPOEKTOB M HMCCICAOBAHHUNA (DU3MUECKUX
MIPOLIECCOB pacHpeeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMM  3aJlayaMH, CIEIUTh 33 BBIIOJHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBUE,  MPOABISAS  TOTOBHOCTH

pas3permaTh KOHQIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kog
Kon snemenra [IpoBepsieMbIe 3JIEMEHTHI COIEPKAHUS
paznena
MEXAHWYECKUE SABJIEHUA

MexaHnueckoe JBH)KeHHE. MarepuaiabHas —TOYKa.

8.1 Cucrema otcuéra

8.2 OTHOCHUTEIILHOCTh MEXaHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHIE
###Par####HepaBHOMepHOE NPSAMOJIMHENHOE JBH)KEHUE.

8.4 CpenHsis W MrHOBEHHas CKOpPOCTh Teja  MpH
HEPaBHOMEPHOM JBUKEHUU
Yckopenue. PaBHOyckopeHHOE MPSIMOJIMHENHOE

8.3 JBUKEHUE

8.6 ###Par#t##CBo0Oonnoe nagenne. OnblTel [ anuiaes
###Par###PaBHOMEpPHOE ABWKEHUE IO OKPYKHOCTH.

8.7 Ilepuon u yactota oOpamieHusi. JluneiiHas u yrioas
ckopoctu. LlenTpocTpemuTtenbHoe yCKOpeHue

8 8.8 [Tepssiii 3akon HeroTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon HetoTona

8.11 #H##HPar##H##] [puHIIUT Cyneprno3uLMKU CUJT

8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHMs: cuila TPEHUSI CKOJIbXKEHMS,

813 CHJIa TPEHUS TTOKOS, IPYyTUe BUABI TPCHUS
###Par###Cuna  TSHKECTM U 3aKOH ~ BCEMHUPHOTO

.14 TATOTEHHsSI. Y CKOPEHHE CBOOOIHOTO MaJICHUs
JBwxenue nnaner  Bokpyr  Cosnma.  IlepBas

815 KOCMHUYECKasi CKOpOCTh. HeBecoMOCTh U meperpy3ku
PaBHOBecHe MaTepranbHON TOYKU. AOCOMIOTHO TBEPIOE

8.16 TEJ0

8.17 ###Par##H#PaBHoBecue TBEPIOro Tela € 3aKperIEHHOM




ocblo BpauieHus. MoMeHT cuibl. LleHTp TsxecTn

8.18

Nmnynse tena. U3menenne uMnynbca. UMIyiabe CUibl

8.19

3aKOH COXPaHEHUs UMITyJIbCa

8.20

#H##Par###PeakTHUBHOE IBMKEHUE

8.21

Mexanudeckasi paboTa ¥ MOITHOCTh

8.22

PabGora cun TsxectH, ynpyroctd, TpeHus. CBA3b

SHEPrUM U paboThI

8.23

HOTCHHI/IaHLHaH OHCPIrusa TEla, IIOOHATOI O Hazg

MMOBEPXHOCTHIO 3eMITH

8.24

IToTenuuanpHas OHCPrusd cxKaTou IIPY>KUHBL

8.25

###Par##Kunetnueckass  sHeprus.  Teopema 0

KHHETHY ECKOM OHCPruun

8.26

###Par####3aKoH coxpaHeHUs] MEXaHUYECKOW IHEPIUU

8.27

[IpakTraeckue paOoTHI:

Ompenenenre cpemHel CKOPOCTH CKOJNBXEHHsSI Opycka
WIA JBWKEHHs IIapHKa IO HAKJIOHHOW IIJIOCKOCTH.
Omnpenenenne ycKOpeHHs Tella NP PaBHOYCKOPEHHOM
JBUKEHUU TTO HAKJIOHHOM TJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MpU
PaBHOYCKOPEHHOM JBHKEHUU 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM TpPU PABHOYCKOPEHHOM
JIBUKEHUM 0e3 HaudaJbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT Cwibl HOpMajJbHOro JaBieHusa. OmnpeneneHue
KodpduIreHTa TpeHus CKojdbkeHus. OnpeneneHue
xEcTKocTH TpyxkuHbL. OnpeneneHue padOThl  CHUITBI
TPEHUST TpU PABHOMEPHOM [JBUXKEHMM Teja IO
TrOpPU30HTAIBHOM MNOBepXHOCTU. OmpeneneHue padoTh
CWIBl  YHNpyrocTd  mpu  HogbéME  Ipy3a €
WCIOJIb30BAHUEM  HEMOABMKHOTO M MOJBUXKHOIO

OJIOKOB

8.28

dusnyeckue SBJICHUS B MMpupoaAC: MPUJIMBLI U OTIIUBBI,




nBrkeHue miaaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE

ABWKCHUC )XUBBIX OPraHU3MOB

8.29

TexHuueckue yCTpOHCTBA:  CHUJOMETP, JATYUKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHM S, PAKEThI

MEXAHMYECKHNE KOJIEBAHMA 11 BOJIHBI

9.1

KonebartensHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKH

KoJIe0aHMIl: MepH oI, 4acTOTa, aMIUIMTYy1a

9.2

MaremaTnyeckui 5 NPY>KUHHBIN MAasATHUKHU.

[IpeBpatnieHne SHEPruu Mpu KoaeOaTEITLHOM JBUKEHUN

9.3

3aryxatome KosnebaHus. BbIHYXIeHHBIE KOJIeOaHMUS.

Pe3onanc

9.4

Mexanndeckue BOJHBIL. CBOMCTBA MEXaHHMYSCKUX BOJIH.
HpOI[OJ'IBHI)Ie H IIOIICPCUHBIC BOJIHLI. HJ'II/IHa BOJIHBI U
CKOPOCTb et pPacinpoCTpaHCHUA. MexaHnnueckre BOJIHEBI B

TBEPJIOM TeJI€, CEUCMUYECKHE BOIHBI

9.5

3Byk. ['poMKOCTb U BhICOTa 3ByKa. OTpakeHUe 3ByKa

9.6

Nudpas3Byk u yabTpa3Byk

9.7

[IpakTueckue paboTHI:

Omnpenenenne 4acTOoThl UM Iepuojga  KoJiebaHMi
MaTeMaTUYECKOr0 MasiTHUKA.

Omnpenenenne 4YacToThl H  TNepHoAa  KoJieOaHWi
MPY>KMHHOT' O MasiTHUKA

HccnenoBanue 3aBUCHMOCTM  Ilepuoja  KoJyieOaHM
NOJBEUIEHHOTO K HHUTH TIpy3a OT [JJHWHBl HHTH.
HccnenoBaHue 3aBUCHUMOCTH  IepHOAa  KoyieOaHUi
IPY)KUHHOTO MasTHHKAa OT Maccel TIpysa. IIposepka
HE3aBUCUMOCTH nepuoa KoseOaHuu rpysa,
MOJIBEILICHHOI'O0 K HUTH, OT MAccChl I'py3a U KECTKOCTU

MpY>XUHBI. VI3MepeHne yckopeHus: CBOOOTHOTO MaieHus

9.8

®usnyeckue SBJICHHUS B NPUPOJE: BOCIHPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJIHBI,

LIYHaMH, X0

9.9

TexHuueckne yCTpOWCTBAa: 3XOJOT, HCIOJB30BAHUE

yIbTPa3ByKa B OBITY M TEXHUKE




OJIEKTPOMATHUTHOE ITOJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

104 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana MeKTPOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas mnpupoaa cera. CKOpPOCTh CBeETa.
. BosnHoBBIE cBOMCTBA cBETa
10 [IpakTueckue paboTHI:
10.4 N3yueHne CBONCTB  3JIEKTPOMATHUTHBIX BOJH C
MTOMOIIEI0 MOOUITLHOTO TesedoHa
dusnueckue SBJICHUS B MpUpOIE: OUOJIIOTHYECKOE
10.5 JeficTBIE BUJIMMOTO, yIbTPa(HOJIETOBOr O u
PEHTI€HOBCKOI' O U3JTy4EHHUN
L0.6 Texunueckue yCTpoOiicTBa: U CIIOJIb30BaHUE
' AIIEKTPOMATrHUTHBIX BOJIH JJIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas Mmonenb cBeta. MicrouHuku cBeta
11.2 [IpssMonmHEHOE pacnpOCTpaHEHUE CBETA
113 Ortpaxenue ceeta. [Imockoe 3epkano. 3akoH OTpakeHHUs
' CBETa
114 [Ipenomiienne cBeta. 3akOH MNPEJIOMJICHUS CBETa.
. [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xon sydeit B TuH3e
116 OnTuueckas cucrema ¢oroamnmnapata, MHKpPOCKONa U
11 ' TeJiecKona
117 I'maz kak onTudeckas cuctema. biaM3opykocTh WU
' JaIbHO30PKOCTh
11.8 Pasnoxenue Genoro ceeta B cniektp. OnbiTel HploTOHA.
' CrnoxeHne crieKTpalbHBIX [[BETOB. Jlucnepcus cBera
[IpakTueckue paboThI:
###HPar###ccnenoBanue 3aBUCHUMOCTH yria
119 OTPa)KEHHUs CBETOBOI'O JIy4a OT YIJIa MaJcHHUS.

###Par#H##l13yueHne  XapaKTEepUCTUK  M300paKeHUs
MpeIMeTa B IJIOCKOM 3epKalie.

###HPar###ccnenoBanue 3aBUCUMOCTH yria




IIPEJIOMJIEHUSI CBETOBOI'O Jy4a OT YIJla IaJeHUs Ha
I'PAHMIIE «BO3YX — CTEKJION.

###Par##H## lonyuenne n300pakeHUl C  TOMOIIBIO
coOuparomei JTMH3bI.

###Par##H#Onpenenearie  (OKYCHOTO pPACCTOSHHUS |
ONTUYECKON CUJIbI COOMPAIOLIEH JINH3BI.
###Par##H#OnbITEl MO pa3oKeHHIo Oeloro cmBeTa B
CIEKTP.

#H##Par###ONbITEl 10 BOCHPHUATHIO I[BETA IPEIMETOB

IIPYU UX HAOJII0/IEHUU Yepe3 [IBETOBbIE (DUIIbTPHI

®duznuyeckue SBICHUS B Impuponae: 3aTMCHUA Connna u

11.10 JIyHbl, 1IBETa TEJ, ONMTHYECKUE SIBJIECHUS B atMocdepe
(uBet Heba, pedpakius, paayra, MEPaK)

111 Texuuueckue yCTpOiicTBA: OYKH, MIEPUCKOIIL,

' ¢doroanmapaT, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA

121 Oneitel Peszepdopna u mmaHeTapHas MOJIENb aToMa.
’ Mogens atoma bopa

122 Hcnyckanue u morioumieHne cBeTa aToMoM. KBaHTBHI
. JIuHeiyaTeie CIEKTPHI

12.3 PagnoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHHs

124 Ctpoenne atomHoro sapa. Hyknonnas wmonens
. aToOMHOrO sapa. M3oTonsl

128 PannoaktuBuble mpespameHusd. Ilepuon momypacnana

12 ' aTOMHBIX SIAEP

12.6 SAnepHble peakuuu. 3aKOHbl COXpaHEHUS 3aps0BOrO U
' MacCOBOI'0 YK CE

12.7 DHeprust CBsi3U aTOMHBIX sijiep. CBsi3b MacChl U S3HEPrUuu

128 Peakiiuu cunTesa u nenenus sajuep. MCTOUHUKY 3HEpPTUu
' CouHna 1 3B€31

12.9 Snepnas oHepretuka. JleiicTBUE  paaMOAKTUBHBIX
' M3JIy4YEeHHUI Ha )KUBBIE OPraHU3Mbl

[IpakTueckue paboTHI:
12.10

Ha6J'IIOI[eHI/IC CIUIOIIHBIX M JIMHEMYaThIX CIICKTPOB




U3ITy4YEeHUs.
HccnenoBanue TpeKkoB: HM3MEPEHUE SHEPrUM YaCTHUIIBI
10 TOPMO3HOMY NyTH (110 poTorpadusam).

W3mepenne paanoakTMBHOTO GoHa

®dusnueckue SABIECHHUS B IPUPOJAE: €CTECTBEHHBIN

paauoaKTUBHBII ¢oH, KOCMHUYECKHE Jy4H,
12.11 paauoaKTUBHOE H3IIyYCHUE MPUPOAHBIX MHUHEPAJIOB,
JCICTBUE PAaJUOAKTUBHBIX H3JIy4CHUH Ha OpraHu3M
4elloBeKa
1212 TexHnueckue YCTpPOMCTBA: CIIEKTPOCKOIL,

VMHJMBUAYaJIbHBIN JO3UMETp, Kamepa Buinbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

ITonnmanue pomu  u3uku B HAYdYHOM  KapTHHE  MHpa;
copMHupOBaHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3H
U II03HABAa€MOCTH SBJIEHUN MPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poau GU3MKH B Pa3sBUTUU
€CTeCTBEHHBIX HAayK, TEXHMKHM M TEXHOJOrui, 00 3BOIIOLUU
¢bu3NUecKuX 3HAHUH M MX POJIM B I[EIIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX M 3apyOEXKHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOL[ECCOB OKPYXKAlOLIETo

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuu (BEIIECTBO U I0J€), O JBHKEHUH Kak
croco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TeOpUu
CTPOEHHUSI BeLIeCTBAa, O (PU3UUECKOW CYITHOCTH SIBJICHUN NPHPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBIICHHE;
YMEHHUE pPaclo3HaBaTh MPOSBJIEHNE U3YUYEHHBIX (PU3NUECKUX SIBICHUH
B OKpYXaloIlleM MHpE, BbIIENSsI HX CyIIeCTBEHHbIE CBOICTBa

(Tpu3HaKHK)

Biiagenne ocHOBamMM IOHATHMHOIO ammnapara M CHMBOJIUYECKOrO
s3bIKa (PU3MKU M UCIOJB30BaHUE MX /I pEIIeHUs y4eOHBIX 3aJady;
YMEHHE XapaKTepu30BaThb CBOWCTBA TeJ, (PU3WUYECKUE SBICHUS U

MPOLIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbBIE U YMITUPUYECKUE 3aKOHBI

VYMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/IC SBJICHUA,

MCIOJB3Ys PU3NUECKHUE BETMINHBI

Bnagenue ocHOBaMH METONOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOroIeHnsT TIpaBUl 0€30MacHOr0 TpyJa: HaOMoJaeHHEe (PU3NIECKUX
SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO HaOopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIbITA U 3aIMIUCHIBATh €r0 PE3yJIbTaThl, POPMYJIUPOBATH BHIBO/IbI,
MPOBEACHUEC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)I/ISI/I‘-ICCKI/IX BCIIMYUH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUS, CaMOCTOSATEIbLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
S3HAYCHUC BCJIMYWHBI U aAHAJIU3UPOBATH IMOJYUYCHHBLIC PC3YJILTATBHI C
Y4E€TOM 3aJaHHOU ITOTPELIHOCTH PE3YIbTATOB U3MEPEHUN;
MMpOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENTBHO ~ COOMpaTh AKCIHEPUMEHTAJbHYI0O YCTAaHOBKY U
MMPOBOAUTDH HUCCIICO0OBAHUC 110 HHCTPYKIIUH, IpCaACTaBJIATH
MOJIYYCHHBIC 3aBHCHUMOCTU q)I/ISI/I‘-ICCKI/IX BCIIMYNH B BHUIC Ta6JII/II_I nu
rpauKoB, yYUTBIBATh NOTPEIIHOCTH, AEJIATh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICA0OBAaHHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuaipHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETAapHas MOJAEIb aToMa,
HYKJIOHHAas MOJI€Jb aTOMHOIO f7pa) U YMEHHME NPUMEHSATh UX s

O0BSICHEHHS (PH3UIECKHUX TIPOI[ECCOB

YMeHne OOBACHATH (PM3UUYECKHE TMPOLIECCHl M CBOWCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTyallM MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJISATH NPUUMHHO-CIEACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPON HA M3yYEHHBIE CBOMCTBA (DPU3UUECKHUX

HBJ'ICHI/II7I, (1)I/ISI/IIICCKI/IC 3dKOHBbI, 3aKOHOMEPHOCTHU U MOACIIN

YMmeHue pemarh pacuéTHble 3anauu (Ha Oa3ze 2 — 3 ypaBHEHUM),
UCMONB3Ysl 3aKOHBl M (OpMyJbl, CBA3bIBaOLME (usnyeckue
BEIIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCJIOBUE 3a/auH,
BBISIBJISITh HENOCTAIOIIME JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JJAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEAJTUCTUYHOCTH IOJIYYEHHOIO
3Ha4yeHus (PU3NYECKOIl BEIUYMHBI, YMEHHUE ONpENesiTh pa3MepHOCTh

(bU3NYECKO BETMYHHBI, TOJIYICHHOH MPU PELICHUH 3a/1a4U

YMeHne XxapakTepu3oBaThb MPUHUUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX HPUOOPOB, M MPOMBINITIEHHBIX
TEXHOJOTHYECKUX MPOLIECCOB 10 UX ONUCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBaX (U3HYECKUX SBJIEHUH U HEOOXOAMMBIE (HU3UYECKUE




3aKOHOMEPHOCTHU

10

YMeHue HCIONb30BaTh 3HaHMS O (U3UYECKUX SIBICHHSIX B
MOBCEAHCBHON JKM3HU IS OOecredeHHs O€30MacHOCTH IPHU
oOpameHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXpaHEHHS 30pOBbS M  COOJIONEHHS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOIUMOCTH TPUMEHEHHUs JOCTIDKCHUH (U3MKM M TEeXHOJOTMi

JUISL PALMOHATIBHOTO MPUPOIOINOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsI W TPEACTABICHHUS HHGOPMAINH
(¢u3nuecKkoro coaepKaHusi C MCHOJIb30BaHWEM HHGOPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHUE OLEHUBATh JOCTOBEPHOCTh
MOJIy4eHHOW HH(GOPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTIOJHUTENIbHBIX ~ MCTOYHHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/JlaHuil HayYHO-TOMYJSIPHYIO JIHTEpaTypy
(GU3NYECKOro CONEp)KaHUs, CIPABOYHBIE MAaTEpUANbI, PECYPChl CETH
WNutepner, BiageHue 0a30BBIMM  HaBBIKAMH  NpeoOpa3oBaHUSA
uHpopManMu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
CO3/aBaTh COOCTBEHHBIC THMCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HECCKOJIBKUX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
1 Mexanuueckoe JBIKeHHe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTENILHOCTh IBH)KEHUS
- PaBHOMepHOE U HepaBHOMepHOe aABuxkeHHe. CpenaHsas ckopocts. Dopmyna s
' BBIUHCIIEHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpsIMONIMHENWHOE ABMXKEHUE. 3aBUCUMOCTh KOOPIWHATHI Tejla OT
BPEMEHU B CIIy4yae PaBHOMEPHOIO MPSAMOJIMHEHHOT O IBHKSHHUS:
13 x(t)=x,+vt
I'padyku 3aBUCHMOCTH OT BpEMEHH Uil MPOEKIUH CKOPOCTH, MPOSKIHUU
NEepeMEUICHUs], IyTH, KOOPAMUHATHI TMPU PABHOMEPHOM IPSIMOJIUHEHUHOM
JIBHOKCHUH
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHU B CIydyae pPaBHOYCKOPEHHOrO
MPSIMOJIMHEWHOTO JIBU)KCHUS:
7
S =vy #i+ay = ;
2
@®opmynbl Ay MPOEKIUU TEPEMEIICHUsI, MPOEKIMH CKOPOCTH U TMPOEKIIHUH
YCKOPEHHUS IIPH PABHOYCKOPEHHOM MPSMOIMHEHHOM JIBH)KCHHH:
2
1.4 s.(H=up, -F—I—ﬂ].-?.
U_\'('f) =Up, T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£ITS_T
I'padukm 3aBHCMMOCTH OT BpPEMEHH ISl MPOEKIHUH YCKOPEHHS, MPOCKIUU
CKOPOCTH, MPOEKLIHUH MEPEMEIICHUs, KOOPAMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUKEHUU
Cpobonmnoe nagenune. Gopmyiibl, ONMUCHIBAIOIIME CBOOOAHOE IMAaJIEHWE Tea 0
BEPTUKANU (JIBM)KEHHME Teja BHU3 HJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
1.5 3emmn). ['padmku 3aBUCHMOCTH OT BPEMEHHM [JISI TMPOEKIMH YCKOPEHUS,

IIPOEKIMU CKOPOCTH M KOOpAWMHATHI IpU CBOOOJHOM MAJEHUM Tejaa I0

BCPTHUKAJIA




CKOpOCTb paBHOMEpPHOIO IBM)KEHHMS Tella MO0 OKpyXHOcTH. Hampasienue
CKOpOCTH.

@opmysia Ui BBIYMCIEHUS CKOPOCTH YE€pe3 pajuyC OKPYXKHOCTH M MEPUOL]

oOpaleHus:
2R
L=
T
EHTPOCTPEMUTENIbHOE yCKOpeHHe. HampapieHne 1eHTPOCTPEMHUTEIHHOTO
1.6
yckopenusi. Dopmyna Juisi BRIYUCIECHUS YCKOPEHHUS:
p
_w
WTR
dopmyna, cBsI3bIBAIONIAS IEPUO U YACTOTY OOpalieHusI:
1
V= —
T
Macca. ITnotHocTh BemectBa. @opMyra 11l BBIYUCICHUS INIOTHOCTH
1.7 om
V
1.8 Cuna — BexTopHas ¢pusndeckas BeanunHa. CIokKeHne CUIT
1.9 SAsnenue nuepuuu. [lepsolii 3akoH HeroToHA
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHamnpaBI€HHOCTb BEKTOPa YCKOPEHUS TeJia U BEKTOPa CHIIBI, ICHCTBYIOIIEH Ha
TEJ0
Bzaumopeiicteue ten. Tpernit 3akoH HproToHa:
1.11 - _
Fy 4 =-Fi
Tpenue nokosi U TpeHue ckoJibxkeHus. Gopmyiia 151 BHIYUCICHUS MOAYJISL CUJIBI
1.12 TPEHUS CKOJIBKCHUS:
F_=u-N
=K
Hedpopmanus Tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH YHIpyrou
1.13 nedopmaruu (3akoH I'yka):
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
1.14

My - 1M~
F=G.-—L1_2

R




Cuna TspKecTH. Y CKOpEeHHE CBOOOIHOTO TMaICHUS.
dopmy:na 111 BBIYUCIIEHHS CUJIBI TSXKECTH BOIM3U moBepxHocTH 3emin: F = mg.
JBmxenne nnanet Bokpyr Connua. [lepsas kocMudeckasi CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

Nmmynbc Tena — BekTopHas pu3nuecKas BeTuIrHa.
p=mi

I/IMHy.]'IBC cucteMsl Ten. U3MeHeHue HMITYJIbCA. I/IMHy.]'II)C CHIJIbI

1.16

3aKOH COXpaHEHUs UMITYJIbCa JUJIS 3aMKHYTON CHCTEMBI TEII:
p=myly +m, U, =const

PeakTriBHOE nBUXKEHHUE

1.17

Mexanuueckas pabora. opmya 1uist BBIYMCIEHUS paOOThI CUJIIBL:

A=Fsooscx

MexaHnnyeckass MOIIHOCTb:

n=4
I

1.18

Kunetnueckas n MMOTCHIHAJIbHAsA SHCPIrus. d)opMyna JJIA BBIYHM CIICHUA

KUHETHYECKOM SHEPTUM:

J'HUE
B
Teopema 0 kuHeTHYECKOM 3Heprun. PopMmyIa s BBIYUCICHUS TOTEHIUAIbHON
SHEPrUH TeNa, MOAHATOrO

Hag 3eMIIEH:

E,= mgh

1.19

Mexannyeckas OHCPIrusi:
E=E;+E,

3aKkoH coXpaHEeHHsl MexaHn4eckoil sneprun. dopmyna i 3aKOHa COXpaHEHUS
MEXaHUUYECKON SHEPTUU B OTCYTCTBUE CHJI TpeHUs: E = const.

IIpeBpaiieHne MEXaHUYECKON YHEPTUU ITPU HAJTMYNUH CUIIbI TPEHMUS.

1.20

[IpocTeie MexaHU3MBI. «300TOE MPABUIIO» MEXaHUKH.
Ppruar. Moment cunbl: M - Fl.

VYcnoBue paBHOBECHUSI pblyara:

M +M, +..=0




[TonBwxHbIN 1 HenoaBWkHBINA 610ku. KIT/] mpocThix MexaHU3MOB,

n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

1.21

[laBienue TBEpAOro Tea.

CDOpMYJIa JJI1 BBIYMCIJICHHA JaBJICHUA TBépI[OFO TCIAa:

_E
pP==

JaBnenue raza. ATMocdepHoe JaBiIeHHE.

FI/I)IpOCTaTI/IIIeCKOC JaBJICHHUC BHYTPHU KUIAKOCTH.

®opmyiia 1151 BBIYUCICHUS JaBIECHUS BHYTPH KHJKOCTHU:

P=pgh+Da,
1.22 3akoH [Tackais. ['mapaBmuueckuil mpece
3akoH Apxumena. @dopmyna 08 ONpeneNeHUs] BBITAIKUBAIOIIEH CHIIbI,
JIEHCTBYIOIIEH Ha TEJO, IOrPYKEHHOE B )KUIKOCTh WJIU I'as3:
1.23 F_ﬂ.{;ﬁ_ _peV
VYcnosue ninaBanus tena. [lnaBanue cyi0B M BO31yXoOIlJIlaBaHHE
Mexanndeckue KoieOaHWs. AMIUIUTYAa, TEPHOJ M YacToTa KoJieOaHUH.
104 ®dopmyia, cBA3bIBaAIOIAsA YACTOTY U IEPUOJI KOIEOaHMI:
. o 1
T
125 MaremaTu4eckuii M IPYKUHHBIM MasTHUKHU. [IpeBpalneHue »sHepruum Inpu
' K0J1e0aTeIbHOM JIBUKCHUHI
1.26 3aryxaromue kojaebanus. BeiHyKneHHbIe KoJieOaHus. Pe3onanc
Mexanunueckue BOJHBL. [IpononbHbele M monepeyHble BONHBL. JlJIMHA BOJIHBI U
1.27 CKOPOCTb pacinpoCTPaHEHUs BOJIHbIL:
h=v-T
108 3ByK. ['poMmKOoCcTh U BbICOTa 3ByKa. OTpa)keHUE 3BYKOBOM BOJHBI HAa TpaHUILIE
' IByx cpen. MH(pa3ByK U yIbTpa3ByK
IIpakmuueckue pabomul
N3mepenue cpenHed TJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
199 MPYKUHBI; KOd(h(UIIMEeHTa TPEHHsI CKOJBXKEHUS; paOdOThl CHJIBI TPEHUs, CHIIBI

VIPYTrOCTH; CPEIHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpEeHHsSI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOThI H

nepnoaa KoJIeOaHMi MaTeMaTH4YECKOro MasTHHUKa, 4YaCTOTbl H IICpHUOJa




KoJe0aHW MPYKUHHOTO MAasTHHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YNPYTOCTH MpPHU TMOABEME Tpy3a C MOMOIIBIO HEMOIBHKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPH MOIBEME TPy3a C MOMOIIBIO TTOJABUKHOTO
0J0Ka.

WccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOrpyX EHHON
YacTU Teja U OT IJIOTHOCTHU KUIKOCTH; HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CUIIBI
OT MacChI TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOT'O AaBJICHUS U OT
polla TTOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTENEHU
nedopMaliu MPYXKUHBL, YCKOPEHUsS Opycka OT yIJia HaKJIOHA HAIpPaBJISTFOIICH;
nepuoja (4acToThl) KOJIEOAHUM HUTSHOTO MAasiTHHUKA OT JJIMHBI HUTH; TEPUOJIA
KOoJie0aHU TPYKUHHOTO MAasiTHUKA OT MAacChl T'py3a U KECTKOCTU MPYKHUHBI;
MCCJIEIOBAaHUE HE3aBHCHUMOCTH TEpHoJa KOJeOaHWM HHUTSHOTO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

Qusuyeckue s6neHUsA 6 npupode. TPUMEPbl JABWKEHHA C Pa3IMYHBIMU
CKOPOCTSIMH B ’KMBOH U HEXKXUBOM NPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOAE U
TEXHUKE, MPWJINBBI M OTIMBBI, JABWXKEHHE IIaHeT COJIHEUYHOW CUCTEMBI,
PEaKTUBHOE JABM)KEHUE JKUBBIX OPraHU3MOB, pblYaru B TEJIE€ YEJIOBEKA, BIUSIHUE
aTMOC(epHOTO JaBJIEHUS Ha >KMBOM OpPraHM3M, IUIaBaHUE DbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, CeiCMHMYECKHE BOJIHBI, YHaMH, 5XO

1.31

Texuuueckue ycmpoiicmea: CIUUIOMETpP, TATYUKH TIOJOXKEHHS, PACCTOSIHUS U
YCKOpPEHUS, TUHAMOMETpP, MOMIIUITHUKH, PAKEThl, pbIYAr, IOABWKHBIN H
HEMOJIBM)KHBIA OJIOKM, HAKJOHHAs TUIOCKOCTh, MPOCTHIE MEXaHH3MBI B OBITY,
cooOIIaronMecs: COCyIbl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apEeOMETp, 3XOJOT,

UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

TEIIVIOBBIE SABJIEHUA

2.1

OCHOBHBIC  TIOJIOKCHHUSI ~ MOJICKYJSIPHO-KHUHETUYECKOH  TEOPUH  CTPOCHHS
BelecTBa. Mojenu TBEPIOro, KUIKOr0 U ra3000pa3HOro COCTOSHUN BEIIECTBA.

Kpucrammueckue u amopgHbIe Tena

2.2

JBuxenue wyactui BemectBa. CBs3b  CKOPOCTH JIBMIKEHUSI YacCTHUI[ C

TemmnepaTtypoil. bpoyHoBckoe nBxenue, nuhdy3us

2.3

CMauuBaHUE U KalnuJIIAPHBIC ABJICHUA

2.4

TennoBoe pacmmpeHue u cxatue

2.5

Tennosoe paBHOBecue

2.6

Buyrpennsisi sHeprus. PaGora um Temijomepenaya Kak CIIOCOOBI HM3MEHEHHS




BHYTPEHHEN dHEPIruu

2.7 Buel Terionepenayu: TemIonpoBOAHOCTh, KOHBEKIIHS, U3Ty4ECHUE
Harpesanne wu oxmaxnaenue ten. KonmdectBo  TemnoTel.  YaenbHas
28 TEMJIOEMKOCTh:
O=cm(t,—t,)
3aKOH COXpaHEHUsI SHEPruu B TEIJIOBBIX IIpolleccax. YpaBHEHHE TEIJIOBOT'O
2.9 OajaHca:
0 +0, +..=0
Ucnapenne m konaeHcauus. V3MeHeHHME BHYTPEHHEH JHEPrUM B IIPOLIECCE
2.10 WCIIApEHUS] W KOHJeHcaluu. KuneHue JKHAKOCTU. YJlelbHas TemIoTa
napooOpaszoBanus: L = Q/m
2.11 BnaxxnocTs BO3myxa
[InaBnenne wu kpucrammsamus. VI3MeHeHue BHYTpPEHHEW DJHEpPruM IpH
IJIABJICHUH U KPUCTAJUIM3alMU. Y IeJIbHAs TEIJIOTa MJIaBJICHHUS:
2.12 Q
?L_JH
513 BuyTpenHsis sHeprus cropaHus TOILIMBA. Y iebHas TEIJIOTa CrOPaHus TOILIUBA:
' q=Q/m
2.14 [TpunHIIMTIEI paboTHI TemIOBBIX ABUTaTenei. KIT/[ TermmoBoro npurarens
Ilpakmuueckue pabomol
N3mepenue yaenbHON TEMJIOEMKOCTH METAJJIMYECKOr0 IUIIMHIPA; KOJUYECTBA
TENJIOTHI, TOJYYEHHOI0 BOJOH KOMHATHOH TeMIiepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO ONYIIEH HAarpeTblii LUIUHIpP; KOJIMYEeCTBA TEIJIOTHI,
2.15 OTJAHHOIO HATPETBIM LWIMHIPOM, IIOCJIE OIyCKaHMS €r0 B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCUTEIBHOW BIIAXKHOCTH BO3[yXa; YIEJIbHOW TEMJIOTHI
miaBieHust Jibaa. MccnepoBaHue U3MEHEHUS TeMIepaTypbl BOJBI  IIPH
pPa3IMYHBIX YCJIOBHSX; SBJICHHS TEMJIOOOMEHA NMpU CMEIIMBAHUU XOJOJHOH H
ropsidei BOJIbl; Ipoliecca ucrnapeHust
Duzuueckue sA6NeHUs 6 Npupooe. TIOBEPXHOCTHOE HATSKEHUE U KaNWJUILIPHBIC
2.16 SIBJIGHUS B NPUPOJE, KPUCTAILIBI B mpHUpozae, u3nydyenue CollHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera
517 Texnuyeckue ycmpoticmea.: KaUISphl, PUMEPhl UCIOJIb30BaHUS KPUCTAIIIOB,

JKUJKOCTHBIA TEPMOMETp, NAaTUYUK TEMIEPATYpPhl, TEPMOC, CUCTEMA OTOILICHUS




JIOMOB, TUI'POMETPHI, IICUXPOMETpP, NapoBas TypOHMHA, ABUIaTelb BHYTPEHHErO

CTOpaHus.
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpuzanus Tei. J[Ba BUa AJIEKTPUUECKUX 3apsI0B
3.2 B3anMmoneiicTBue 3apskeHHBIX Ten. 3akoH KynoHna
33 3aKOH COXpaHEHHS JIEKTPUYECKOr 0 3apsiia
34 Onextpuueckoe mose. HanpskEHHOCTh 3ieKkTpudeckoro mois. I[lpuHiun
' CYIEpPIIO3UIINHU IJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenmn snektpudeckux 3apsnoB. JledCTBME JJIEKTPUYECKOrO IIOJIs Ha
' aneKTpudeckue 3apsiabl. [[pOBOTHUKHY U TUATTEKTPUKH
[TocTosiHHbIN 3neKTpUUeCKUi TOK. JlecTBuA aneKkTpuueckoro tToka. Cumia Toka.
3.6 Hanpsbkenue.
I=q/t,U=A/N
37 DNEKTPUYECKOE CONIPOTUBIIEHHE. Y IEIIbHOE 3JIEKTPUYECKOE COIPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma i yuactka ajektpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOJHUKOB PABHOT'O COMPOTUBIICHUS:
U=U:I=I+I;R=2.
2
CMemiaHHbIE COETUHEHUS POBOIHUKOB
3.10 PaGoTa u MmonHOCTh 35ekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenua:
3.11 5
O=I"-R-t
310 Oneir Opcrena. MaruuTHoe moje MNpPsSMOro MPOBOAHMKA C TOKOM. JIMHHHM
' MarHuTHOM UHIYKLIHUU
313 MaruutHoe T1oJie TOCTOSHHOI'O MAarHuTa. B3auMoJeicTBUE MOCTOSIHHBIX
' MarHuTOB
3.14 JleicTBME MarHMTHOTO TOJIE Ha TPOBOJIHUK C TOKOM
3.15 Omneitel @apajnes. SABneHne anekTpomMarauTHON uHAyKuuu. [Ipasuno Jlenna
3.16 IIpakxmuueckue pabomul




W3mepeHne  2IEKTPUYECKOrO  CONPOTUBJIEHMSI  pEe3UCTOpa;  MOLIHOCTH
AJIEKTPUYECKOI0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IPOBOJHHUKE
(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUs Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
COIPOTHUBJIEHHS OT JJIMHBI MPOBOJIHUKA, IJIOMIAJIA €r0 MONEePEYHOro CEYEHHUS U
YAEIBHOI'0 CONPOTUBIICHHUS.

[TpoBepka mpaBuiia I JIEKTPUUECKOTO HAMPSHKEHUS MPH MOCTIET0BATEIIBHOM
COCTMHEHUHM TPOBOJHUKOB, TpaBUJia [JISI CHUJIBI DJIEKTPHUYECKOTO TOKA IPH

napajuieIbHOM COETUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qu3uueckue s6leHUA 6 npupode: SIEKTPUUYECKUE SABJIEHUA B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MOJIe 3eMJH, Opeid MOII0CcoB,
POJIb MATHUTHOT'O TIOJISA JIs1 KU3HU Ha 3emiie, MOJISPHOE CHsIHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMeTp, BOILTMETP, pPeocTar,
CUETYMK  DIEKTPUYECKOM  DSHEpPruH, JJIEKTPOOCBETUTENbHbIE  MPHOOPHI,

3.18 HarpeBaTeibHbIC BIIEKTPOIPUOOPBI (mpumepsi), AJIEKTPUUECKHUE
[PEJOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOABUIATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexTpoMarHuTHbIE BOIHBL. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas monenp ceeta. [IpsMonuHeHOe pacnpOCTpaHEHHE CBETA

3.21 3akoH oTpakeHus cBeta. Ilimockoe 3epkano

3.22 [Ipenomnenue cBera. 3aK0OH NMPETOMIIEHHUS CBETA

3.23 [ucnepcus ceta

304 Jlunza. Xon myueid B nuH3e. PokycHOe paccrosHue JUH3bL. OnTHuYeckas cuia

' muH3bL D = 1/F

3.25 I'ma3 kak ontuveckas cucrema. OnTUYecKue MpudOopbl
IIpakmuueckue pabomul
W3mepeHne OnNTHYECKON CHIIBI cOOHMparolieil JTUH3bI; (POKYCHOrO pacCTOSHUS
cobupatomeii JMH3BI (IO CBOWCTBY paBEHCTBA pa3MepoB TMpeAMeTa U
n300paXkeHUs, Korja MpeaMeT paclojiokeH B ABOWHOM (oKyce), MmokasaTelis

3.26 IIPEJIOMJICHHS] CTEKJIA.

HccnenoBanue cBolicTBa M300paKeHUS, TOTYIEHHOTO C TIOMOIIBI0 COOMPAIOIIEH
JIMH3BI, U3MCHCHUA (bOKyCHOl"O pacCTOAHHA ABYX CIIOXXCHHBIX  JIMH3,
3aBUCUMOCTHU YyTJia MPCJIOMIICHUSA CBETOBOI'O JIyda OT yrJia MaACHUA HA I'PAHULC

«BO3AYX — CTCKJIO»




Qusuueckue senenuss 6 npupode: 3atmeHuss Comnua u JlyHbl, 1mBeta Teu,

327 OITHYECKUE sIBJIEHUS B aTMOc(epe (1BeT HeOa, pedpakius, paayra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKON, (OoToamnmnapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
il PagnoaktuBHOCTh. Anbga-, Oeta-, ramma-usiaydueHus. Peakuun anbpa-u Oera-
' pacriajga
4.2 OmnsiTel Pezephopaa no paccesuuro anbga-yactull. [lnanerapuas monens atoma
43 CocraB atomHOro siapa. M3oronsl
4.4 IIepnon nonypacnana aTOMHBIX 1€p
4.5 SnepHble peakMU. 3aKOHBI COXpaHEHUS 3apsl0BOr0 U MaCCOBOI'0 YUCEII
Qusuyeckue s6leHUss 6 Npupooe: €CTECTBEHHBIM paJuOaKTUBHBIA  (OH,
4.6 KOCMHMYECKHE JIy4d, paJAUuOaKTUBHOE H3JIy4E€HHE IPUPOIAHBIX MHHEPAJOB,
JeCTBYE PalMOAKTUBHBIX U3JIy4YE€HUI Ha OpraHU3M 4eJIoBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBUYaIbHBIA JTO3UMETP, Kamepa

BunbcoHa, sijepHas sHepreTuka
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