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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUsS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl, NMPECTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (enepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU penojaBanus yueOHoro npeamera « Ouznka».

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke y4yuThIBArOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpedboBanuii GI'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00ydeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacrpeeieHre yueOHoro Marepraa
1o rogam oOy4yeHus (o Kiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaronuxcsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU pabodeil mporpaMMbl 10 y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (U3ndyecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomued u QGUHIECKOU
reorpadguei, BHOCHT BKJIAJ B E€CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
IpefocTaBisieT Haubojee sICHbIE O00pa3lbl MNPUMEHEHUs] HAay4dHOro MeToja
MIO3HAHUS, TO €CTh CII0CO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpE OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE [MpPEAIONaraetT OBJAJCHUE
CIEIYIOUIMMU KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTH SBICHUS,

e OLCHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TTIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opraHusauusax Poccuiickoit ®enepauuu, peamu3yroUux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJC IMO3HAaHUS U (DOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNA O PO (DU3UKH JUISI Pa3BUTHS JPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BHTHEC  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyien
podecCHOHATBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ IMporpaMmsel 110 (1)I/I3I/IKC Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUM OMHUCHIBATh U OOBICHATH (DU3WUYECKHUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pCIICHHs] TPOCTCUINTUX pacUeTHBIX 3a1ad C
UCIIOJIb30BaHUEM bu3IUecKnx MOJIEIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBICHUS U BBITIONHATDH OIBITHI,
nabopaTopHble  pabOTHI M  JKCHEPUMEHTAIbHBIE HUCCIENOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMaruenn GU3MIEeCKOro COAEpKaHUS,
BKJIFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKHU, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE NHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN IS TEIHHOCTH, CBI3aHHBIMU
C ¢U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCS PEKOMEHJIaTEIbHBIM, YUUTEIh JI€TAET BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX PA0OT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOEHHOCTEN
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA
9 KITIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOe mpsiMosinHEHOEe nBHKeHHE. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHoyckopeHHOe mnpsMoiuHelHoe nBrkeHue. (CBoOojHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HeroTroHa.
[TpuHIUIT CYyNepnO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: Ciiia TPEHHUS CKOJIbKEHUs, CUjla
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSXKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHus. J[Bmkenue mianer BOKpyr Comnua. IlepBas kocmudeckass CKOpPOCTb.
HeBecomocTs U nieperpy3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenune ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHXKEHUE.

Mexannueckass pabora WM MOIIHOCTh. PaboTa CHJI TSKECTH, YNPYTOCTH,
Tpenusi. CBsi3b dHEPruu U padotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs C:KATOU NPy KUHbL. KnHeTnueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmroneHne MeXaHWYECKOTO JABMKCHHS TeJla OTHOCUTEIHHO Pa3HBIX TEl

OTCYETA.

2. CpaBHeHME MOyTel W TPACKTOPUM MABUKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3mepenune CKOpOoCTH U YCKOPEHHUS MPSIMOJIMHEMHOTO JBUKCHUS.
HccnenoBanre npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

Halmronenne MmexaHu4eCKuX SIBJICHUM, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JIBU)KCHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.
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7.

8.
9.

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

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII ITPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaua umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU MIPU B3AUMOJIEUCTBUU TeEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHre UMITyJIbca MpU a0COMIOTHO YIIPYTOM B3aUMOICHCTBHUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MEeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJCHHUH.
CoxpaHeHrne MEXaHMYECKOM SHEPIUM MPU JBUKEHHUH TENA MO IEHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro PaBHOMEPHOTO
JIBUYKCHUS TIApHUKa WA TEICHKKH.

OmnpeneneHue CpeaHedl CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyiKa Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TNpPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOM CKOPOCTHM MYTH OTHOCSATCSA Kak psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIMEHTa TPEHUS CKOJTBXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHH Tela
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBHKHOTO U TIOJIBUAKHOTO OJIOKOB.

N3ydeHne 3ak0Ha COXpaHEHUS SHEPTUU.

MexaHnuveckue KoJae0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTndeckuii 1 NpyKUHHBIA MasTHUKU. [IpeBpaimieHue
SHEPIUM MPH KOJIeOATEIHBHOM JIBUKEHUU.

3aryxatomue  KojeOaHus.  BeIHyxJeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBL. (CBOWCTBAa MEXaHMYEeCKUX BOdH. [IpomonbHble u



[IOIIEpeYHble BOJHBL. JlJIMHA BOJIHBI U CKOPOCTH €€ PacHpOCTPaHECHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3Byka M BbicOoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1.

2

HaGmionenne konebGaHuii Ten MOJ AEUCTBUEM CHIBI TSDKECTH M CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmonenme BBIHYKIEHHBIX KOJICOaHH U pe30HAaHCa.

PacnipocTpanenue npoI0IbHBIX U TOTIEPEYHBIX BOJH (Ha MOJICIIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1.

7.

OmnpeneneHue 4YacTOThl U TEpUoja KoJeOaHWUNW MaTeMaTHYECKOTO
MasiITHUKA.

OrnpeneneHue 4acToThl U Neproja KojaeOaHu Mpy>KMHHOTO MasiTHUKA.
HccnenoBanne 3aBUCUMOCTH TIEpHOIa KOJIEOAHHUI TOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MepUoAa KOJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUN Tpy3a, MOJBEUIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuojia  KoJieOaHui
NPYKUHHOTO MAsATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
AIEKTPOMArHuTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BosnHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

1.

N3yyenue CBOWCTB 3IEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOUIBEHOTO
TenedoHa.

CBeTOBBbBIE IBJICHHS.



JlyueBas  Mopmenbs  cBera.  Mcroynuku — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConHua u Jlynel. Otpaxenue csera. [Imockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomicHus cBeta. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUsS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xona onayueir B gauH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpOCKONa M Telieckoma. [7a3 Kak oONnThYeckas cuctema. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxeHue
CIIEKTpaJbHbIX IBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonMHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiie JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIMH3E.

[Nony4yenue nzo0paxeHn ¢ TOMOIIBIO JHH3.

9. Ilpunuun geiicTBus poroanmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Mogens riaaza.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [TomyueHnue 6e0r0 CBETa MPH CIIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH yria OTPA)KEHHsI CBETOBOrO Jiyda OT yIJia

naJCHUs.
2. M3yueHune xapaKTepUCTUK W300PAKEHHUS MPEAMETA B TUIOCKOM 3epKalie.
3. HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[IaJICHUSI HA TPAHULE «BO3AYX—CTEKIION.

4. Tlonmyuenne n300pakeHUM C TOMOIIBIO COOUPAIONIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI coOMparomen
JIVH3BI.

6. OnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OmbBITBI TIO BOCTPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJIEHUU dYepe3
I[BETOBBIC (PUIIHTPHI.

KBanToBbI€ siBJICHHS.

Omneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.

Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHeyaTeie CIIEKTPHI.
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PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpPOCHHE aTOMHOTO
anpa. HykimoHnas wmoaens aromMHoro sgpa. HMsoromel. PanuoaxtuBHBIE
npespanienus. [lepron momypacmnaaa aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsOBOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M d3HEpruu. Peakumu cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJiHIa U 3BE3.

SnepHas sHepretuka. J[eMCTBHUS pPaaUMOaKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTppl U31y4YEeHHS U NOTJIOMICHUSI.

CnexTpsl pa3nU4HbIX I'a30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busbcona.

PaGota cuérurka HOHU3UPYIOMIHUX U3TYUESHHH.

Peructpanus u3nydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmroieHue CIJIONMIHBIX U JMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHME HHEPIHMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue paanoakTUBHOTO (PoHa.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMMN MOAYITh TIPEAHA3HAYECH /I CUCTEMAaTU3aIiH
U 0000IIeHus]  TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIBbHOCTH,
NpUOOPETEHHOTO TIPU U3YUYEHUHU BCETrO Kypca (PU3MKH, a TaKXkKe JJIs MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3HKe [ 00y4arouuxcs,
BBIOPABIIIMX 3TOT YYCOHBIN MPEIMET.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUUBACTCS JOCTHIKEHUE MPEIMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHus, (QopMUpYyeETCs
€CTECTBEHHOHAYYHasl T'PAaMOTHOCTh: OCBOCHUE HAy4HBIX METOAOB HCCIIEIOBAHMS
SBJIICHUN TIPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMHU OOBACHATh (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHBbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpuHUUNIMANBHO JEATEIBHOCTHBIA XapaKTep IaHHOTO pa3jielia peanu3yeTcs
32 CYET TOrO, YTO OOyYarolluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeaaraeTcs:

HAa OCHOBE IIOJYYEHHBIX 3HAHMI pAaclo3HaBaTb M HAydyHO OOBSICHATH
(u3Hueckue SIBICHMS B OKPYKAIOLIEH TPUPOJE U OBCEIHEBHON KU3HU;
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WCITOJIb30BaTh HAYYHBIC METOJIBI UCCIAEAOBAHUS (PU3NUSCKUX SIBICHUH, B TOM
qUCIIe JISl IPOBEPKU TUTIOTE3 ¥ MOJTYyYCHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HamOOJEe BaXKHBIX TOCTHIKCHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEpP, MPAKTHIESCKOTO UCIOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPTrUY Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHCHUS BCEX M3BECTHBIX BHUIOB
DHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJIYJsS BKIIOYACT OKCIIEPUMEHTAIBHOE
uccieqoBaHne 00oOMmaronero xapakrepa. Moayns 3aBepmiaeTcsl MPOBEICHHEM
JAMArHOCTUYECKOW M OLIEHOYHOH paboThI 32 KypC OCHOBHOTO 00111ero 00pa3oBaHwMsl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUYecKol HaAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTHBHOMY yYaCTHIO B 00CYXJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTHU MOPAITBHO-ITHUECKUX MPUHIUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPUATHE ICTETHUECKHX KadecTB (PU3UYECKON HayKH: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HAaHHWE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAKHEUIIIEH COCTaBJISIOIIEH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETHHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBUJl OE30MacHOr0 IOBEJCHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCITOBUAX;

- c(hOpMHpPOBAHHOCTh HaBBIKA peIIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4YacTHE€ B pPEUICHWH MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIMAJILHON HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIAE U (U3HYCCKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3YUEHUIO MTPOPECCUH, CBA3aHHBIX C PUBUKOI;

e 7)3K0JOrHYECKOro BOCIIUTAHUSA:

e - OpHCHTAllMsA HAa MPUMEHEHHE (DU3MYCCKUX 3HAHWUU JUIsI PEIICHUs 3aaad B
00JIaCTH OKPY’KAIOIIEeH Cpe/bl, IUTAHUPOBAHUS TIOCTYIKOB M OIICHKA WX
BO3MOYKHBIX TIOCIICJICTBUN JTSI OKPY>KAIOIIEH CPEIbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM M IMyTed HX

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJECUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHUCIe POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME JE(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - IUIAaHUPOBAHHUE CBOETO pA3BUTUS B TNPUOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUUM C YYETOM BIIUSHHUS Ha OKPYXAKOUIYIO CpEANy,
BO3MOXKHBIX TJIOOQIBHBIX MTOCIIEICTBHIA.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOEHHS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JIEUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(stBIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHHE HECKOJIbKMX BapUaHTOB pelIeHHs, BbIOOp Hambojee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nuecKkuii JKCIEPUMEHT, HeOONbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope MH(pOpMAIIMU WM JAHHBIX C YYETOM NPEIOKEHHON Yy4ueOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATH peEIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBAaTh WJECH, HALICJICHHBIE HA PEIICHUE 3aJaud U IMOAJACPKAHUE
0J1aro’xenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPEACTABIATh PE3yJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NIE€ATENbHOCTH, OPTraHU30BbIBATh JEHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEC JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4EOHBIX CUTYalHsIX, TPeOyIOIInX
JUTsE petieHust GU3NYEeCKuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJVIMUYHBIX  MOAXOAAX HPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyIMINe, MPUHSATHE pelIeHUuM
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NMUECKON 3a7a4u WU
IUTAaHA WCCJIEAOBAHMS C YyUYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEIOCTH)KCHHS) PE3yJbTaToOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B NIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHHBIIMXCS CHUTYyallMi{, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTHb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HAa OMIMOKY MPHU pellieHUH (U3NYECKUX 3a]a4 Uin
B YTBEPKICHUAX HA HAYUHBIE TEMBI U TAKOE K€ IIPABO APYroOro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 9 Kiacce npeIMeTHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHUCTEMa OTcu€Tra, MarepuajgbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TIacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPy3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
IEHTpP TSXKECTU TBEPIIOTO TeJia, paBHOBECHE, MEXaHMUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, HH(GPa3ByK M YIbTPa3BYK, DJEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCT,
CIIEKTPhI MUCIYCKAaHUS W TOTJIONIEHUA, ainb(da, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sICPHAS YHEPTETHKA,

paznuuarh SBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJIeOATeIbHOE JBIKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0eroro cBeTa B
CIEKTp U CJOXEHHME CHEKTpPaJbHbIX IIBETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHasl PaJuOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEWYATOTO CIIEKTpa
U3JIy4YE€HUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXatomeM Mupe (B TOM uucie (PU3NYECKUE SIBICHHS B TPHUPOJE:
IPWIKNBBI U OTJIUBBI, IBH>KEHUE MIaHET COJIHEUHON CHCTEMBI, PEAKTUBHOE
JNBUKEHHE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 3XO0, IBE€Ta Tel,
ONTUYECKHE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOE NEWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO H3JIy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAJIOB, JEWCTBUE pPAJMOAKTUBHBIX U3JIy4CHUN Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
yueOHYyI0, BBIICNATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (HUZUIECKUX
SIBJICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeJ U (PU3UYECKUE SIBICHUS, UCIOJIb3Ys
du3nyeckue BEJIUYMHBI (CPEIHSII M MIHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE, MEepeMEIleHUEe, IMyTh, YIJIoBas



CKOpPOCTb, CHWJIa TPEHHS, CHJIa YINPYTOCTH, CHJIA TKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, WMILYJIbC CHUJIbL,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHIMAJIbHAS SHEPrus Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS SHEPTUsl CKATOU
NPY>XKUHBI, KUHETUYECKAs DSHEPrus, IOJHAsg MEXaHWYeCKas »JHEeprus,
NEepUOJ U YacToTa KojaeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEJOMIICHUSI CPEJibl), IIPU ONMHUCAHUU
IPaBUJIBHO TPAKTOBATh (PUBMUECKUA CMBICIT HCIOIb3YEMbIX BEIUYUH,
0003HaYeHUsI W EIUHUIIBl (U3UUECKUX BEJIMYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJNIb3Ysl 3aKOH COXPAHEHUS JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLIMI CYNEPHO3ULIMU CUJI, TPHUHIMI OTHOCUTENbHOCTH [ anmunes,
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MAacCOBOTO YUCET
Ipu SACPHBIX PEAKIMAX, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3alUChIBATh €r0 MAaTEMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB C OMopod Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud (omMparolmuecs Ha CcucTeMy u3 2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PUZUUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJINM3a YCIOBHS 3aJauyd 3alUChIBATh KpPAaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE TSI PEUICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATMCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJINYUHBI;

pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pELIUTh MpU MOMOIIH
¢u3UecKrX METO/OB, HWCIIOJB3Yysl ONHUCAHHWE WCCICIOBAaHUS, BBIIEIATH
MPOBEPSIEMOE  MPEANOJIOKECHUE, OLECHUBATh IPABWIBHOCTH MOPSAKA
MPOBEICHUSI  WCCIEAOBAHUs, JeNaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (U3UYECKUX SBICHUW WU
¢u3nuecknx CBOWCTB Tenl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpPaHEHMSI HHEPIrHM, 3aBUCUMOCTb IEpHOJia KOJIEOAHUN NPYKUHHOTO
MAasiTHHKa OT MAacChl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCHUMOCTH OT



aMILUTUTYAbl MaJbIX KOJ€OaHUH, MPSIMOJIIMHEHOE pacTpOCTpaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
TUIOCKOM 3€pKalie U CBOMCTB HM300pakeHHsI MpeaMeTa B COOMparomiei
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENBHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOTO Habopa
o0OpylOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOIBI;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 TPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HayeHHe Uu3MepAeMOl BeJUYUHbl ((POKYCHOE paccTosHuE
coOuparomieli JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HWCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM JBMKCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IEpUOJa
KOJIeOAaHWI MaTeMaTHYECKOTO MasTHHKA OT JUITMHBI HHUTH, 3aBHCHMOCTH
yriia OTPaXEHHsSI CBETA OT yIJia MaJeHUs W Yriia MPeOMIICHUs OT yriia
NaJeHus): IUIAaHUPOBATh HCCIICIOBAHWE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBAaTh pPE3yabTaThl TOJYYCHHOH  3aBUCHUMOCTH
bU3UYeCKUX BEIMYUH B BHUAC TaOIUIl M TpadUKOB, J€JaTh BBIBOABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOTO MaJeHus, >KECTKOCTb MPYXKUHBI, KOIPOUIIMEHT
TPEHHSI CKOJBKEHHs, MEXaHudeckas paboTa W MOIIHOCTb, 4YacTOTa M
nepuoj; KoieOaHWi MaTeMaTUYecKOro U TMPYKUHHOTO MAasTHUKOB,
OonTHYECKass Cuja CcoOuparonield JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIONHATh U3MEPEHUS, CIEAys MPEAIOKCHHOW MHCTPYKIIUH, BBIYUCTSATDH
3HAUEHWE BEJIMYUHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHU;

coOmr01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

pa3nuvaTh OCHOBHBIC TPU3HAKKA W3YYEHHBIX (DU3UYECKUX MOJENCH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYECUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIAHETApHAas MOJEIb aTroMa, HYKJIOHHAas
MO/IeIb aTOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIAIMBI  JCHCTBUS W3YYCHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
CIUZOMETpP, JATYNKW TIOJOKEHUS, PACCTOSHUS M YCKOPEHHUS, pAaKeTa,



9XO0JIOT, OYKHM, Mepuckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SBICHUH M  HEOOXOAuUMBIE (pU3MUecKue
3aKOHOMEPHOCTH;

HCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PHUCYHKH M3yYCHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
Opyd peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKHUE CXEMBI IS
OCTPOCHMS U300paKEHUH B MJIOCKOM 3€pKajie U COOMparolieil JInH3e;
NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHPOPMAIMIO O  TPHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUI B TOBCEIHEBHOM
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ npudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

OCYIIECTBJIATh TOWUCK WHPOpMAIK  (U3NYECKOTO COACPXKAHHS B
HHTepHeTe, caMOCTOSATENBHO GOPMYIUPYS MMOMCKOBBIN 3aMpoC, HAXOIUTh
NyTH ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ TIOTIOJTHATEILHBIX HICTOYHUKOB;

UCTIOJIh30BaTh NIPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUH HAyYHO-TIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro CoAepiKaHMs, CIPABOYHBIE  MaTepHalbl,
pecypcbl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOJIBbKUX HMCTOYHMKOB (PU3UYECKOTO COJEpKaHUs,
MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOEKTHON UM UCCIIEI0BATENbCKON
JESTeNbHOCTH, HpPU 3TOM TIPaMOTHO  HCIIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IIpe3eHTalue ¢ Yy4éToM OcoOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Paznen 1. Mexanuveckue siBJIeHUSA
MexaHnudeckoe ABUKEHUE U CIIOCOOBI €T0
1.1 11 1 https://m.edsoo.ru/CEOGHRGTL
OTIMCAHUS
1.2 B3aumoperictBue Ten 22 1 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOoHBI COXPAHEHHUS 10 1 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 43
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 2 https://m.edsoo.ru/SSVIGS AI3
2.2 MexaHn4deckre BOJHBI. 3BYK 8 1 0 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 14
Pa3znen 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
DNEeKTPOMarHUTHOE TOJIE U
3.1 6 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 1 https://m.edsoo.ru/20WNYKRX1
4.3 Pa3noxxenue 6enoro cBeTa B CIEKTp 3 1 1 https://m.edsoo.ru/2Z5SAHODTO




Hroro no pazneny 14
Pazgea S. KBaHTOBBIE SIBJICHUS
5.1 Menycxarme i noromerme ceera 3 https:/m.edsoo.r/BKSE4AQQS
aTOMOM
5.2 Ctpoenue aToMHOrO siipa https://m.edsoo.ru/U3SWX2R6IB
5.3 SnepHblie peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 fyii?iiﬁi; 302162?9111 Ke;;i conepxam 8 https://m.edsoo.ru/JKQXVISBE
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

MexaHnueckoe JBHKEHHUE.
MarepuanbHas Touka. Cucrema
otcyerta. [lepemenienue

01.09.2026

https://m.edsoo.ru/UP3I88§VCD

Onpenenenne KOOPAMHATHI
)IBI/I)KYHIGFOC?I TCJIa

03.09.2026

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsIMONIMHEHOE
JIBUKEHHE

04.09.2026

https://m.edsoo.ru/E65RWOZKO0

HepaBHnomephnoe
MPSIMOJIMHENHOE ABM)KECHUE.
[IpsimonuuelriHoe
PaBHOYCKOPEHHOE JIBH)KEHUE

08.09.2026

https://m.edsoo.ru/LO43PYTGB

CKOpOCTh MPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctu

10.09.2026

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHHUs Tena
MIPU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOU
miockoctu”

11.09.2026

https://m.edsoo.ru/1 KKINJFOS8

IIepemenenue Tena npu
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JBWKEHUU

15.09.2026

https://m.edsoo.ru/1 KKINJFOS8




Pemenne 3amaq Ha
HPSIMOJIMHENHOE

https://m.edsoo.ru/1 KKINJFOS8

17.09.2026
PaBHOYCKOPEHHOE JIBUKECHHUE
PaBHOMEpHOE NBHXKEHHE 11O
okpyxxHocTH. [lepuoa u yacrtora
9 o 6I;Z;KICHI/I$I. HHHIZDfIHI:lﬂ . 18.09.2026 https://m.edsoo.ru/PVRBIDTTH
YTJIOBasi CKOPOCTH
10 Pemenue 3amau 2.09.2026 https://m.edsoo.ru/PVRBIDTTH
11 OTHOCHUTEIBLHOCTD ABMKECHUS 24092026 https://m.edsoo.ru/PVRBIDTTH
12 Hepbiit 3akor HefoToHa. https://m.edsoo.ru/T4ADTURL3K
Bexrtop cuiibt 25.09.2026
13 Bropoi ?,aKOH Herorona. https://m.edsoo.ru/SA28NGVEV
PaBHOfelicTBYIOIIIAS CHITa 29.09.2026
14 Tpernit saior HpioToma. https://m.edsoo.ru/XPFYG64RM
Cynepno3unust Cui 01.10.2026
15 f:i;ifg:iﬁg: HpHMeHEHTe 05102006 | Hpsi/m.edsoo.rw/GEMISSHKO
16 Coboziioe naeHie Tei. https:/m.edsoo.r/NMQA4GGEO
OnbiThl ["anuiiest 06.10.2026
17 Pemenne sanas na ceodonmoe https://m.edsoo.ru/NMQA4GGEQ
naJieHue Tell. 08.10.2026
Cuiia TSHKECTH U 3aKOH
BCEMUPHOTO TATOTECHUSI.
18 YCKOpIZHI/Ie CBOGOTHOTO 09.10.2026 https://m.edsoo.ru/MEETXGF6Q
TaJIeHUs
19 Pemenue 3agau no teme "Cuna https://m.edsoo0.ru/VO2GVEYAT




TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

13.10.2026

20

Cuna ynpyroctu. 3akoH ['yka

15.10.2026

https://m.edsoo.ru/BHBXXRIJQ

21

Jlaboparopuas padoTa
«OrnpeneneHune KeCTKOCTU
MPY>XXUHBD)

16.10.2026

https://m.edsoo.ru/T4PAJAFV1

22

Pemrenue 3amau no treme "Cuita
ynpyroctu"

20.10.2026

https://m.edsoo.ru/HML1AMNI12

23

Bec Tena, qeuxkymierocs ¢
YCKOpPEHUEM

22.10.2026

https://m.edsoo.ru/HML1AMNI12

24

Cuna tpenus

23.10.2026

https://m.edsoo.ru/B4WPRASI7

25

Pemenue 3agay o teme "Cuia
TpeHus"

05.11.2026

https://m.edsoo.ru/PJDH2DCI9T

26

Pemrenue 3agad mo reme
"3axonbsl Herotona. Cuita
ynpyroctu. Cuna tpenus"

06.11.2026

https://m.edsoo.ru/VT3T38KBU

27

JlnHamuKa KpHUBOJMHEIHOTO
JIIBKEHUSA

10.11.2026

https://m.edsoo.ru/AONEMB459

28

HckyccTBeHHBIE CTYTHUKU
3emnu. [lepBas kocmuyeckas
ckopocTh. HeBecomocTs 1
Meperpy3ku

12.11.2026

https://m.edsoo.ru/563XRG6ED

29

Pemienue 3a1a4 no reme
"HckyccTBEHHBIE CITYTHUKH
3emuiu. IlepBas kocMuyeckas
ckopoctb. HeBecoMocTh 1

13.11.2026

https://m.edsoo.ru/563XRG6ED




neperpy3ku”

30

PaBHOBECHE MaTepraIbHO
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecHe TBEPAOTo
TeJla ¢ 3aKpEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTtp TsKECTH

17.11.2026

https://m.edsoo0.ru/GAMQWA4SLS

31

Pemrenue 3agad mo reme
"MowmeHT cunbl. LleHTp
TsHKecTH"

19.11.2026

https://m.eds00.ru/0QJSN205C

32

[ToaroToBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHn4yeckoe
nBMKeHne. B3anmonelicTere

TCII

20.11.2026

https://m.edso00.ru/8D7SUVXS5J

33

KonTtponsHas padoTa o Teme
"MexaHn4ecKoe IBUKECHUE.
Bsaumonetlictue Tea"

24.11.2026

https://m.edsoo.ru/J1IBOUJ2YG

34

Nmnynec tena. UMnynbse cubl.

26.11.2026

https://m.edsoo.ru/7PISBWQD?2

35

3aKoH COXpaHCHHUA UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMO/ICHCTBUE

27.11.2026

https://m.edsoo.ru/7PISBWQD?2

36

Pemenue 3agau no teMe "3akoH
COXpaHEHUs UMITyJibca"

01.12.2026

https://m.edsoo.ru/LQO6EH8F9

37

PeakTtuBHOE ABMKEHUE B
IpUpoOaAC U TCXHUKCE.

03.12.2026

https://m.edsoo.ru/3UH32H4RL

38

PaGora cuibl. MomHoCTh

04.12.2026

https://m.edsoo.ru/FCOHVOYXP




39

CBs3b 3HEPTUH U pabOTHI.
IToreHnmanpHas dHEprus

08.12.2026

https://m.edsoo.ru/ZIFB7L5EF

40

Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPTUH

10.12.2026

https://m.edsoo.ru/WKXL7NXVR

41

3aKOH COXpaHEHMsI SHEPTUU B
MECXaHUKE

11.12.2026

https://m.edsoo.ru/FMM2S69EB

42

Pemenne 3amau

15.12.2026

https://m.edsoo.ru/609HFE1P8

43

KonTponbHas pabota no teme
"3akoHbI cOXpaHeHus"

17.12.2026

https://m.edsoo.ru/0TVK8KIXB

44

KonebaTennHoe ABHKEHNE U €T0
XapaKTepI/ICTI/IKI/I

18.12.2026

https://m.edsoo.ru/3EQ3BHBZ3

45

IMapmoHnueckue Kosie0aHus

22.12.2026

https://m.edsoo.ru/O71PZDM11

46

JlaGopaTtopnas pabota
«HccnenoBanue 3aBUCHMOCTH
MepUOo/Iia ¥ YacTOTHI KOJICOaHMIt
HUTSIHOTO MasTHUKA OT €ro
JUTUHBD)

24.12.2026

https://m.edsoo.ru/BACA6R4KS

47

JlaGopaTtopHas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia KoJiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

25.12.2026

https://m.edsoo.ru/6YGEHWSDT

48

3aryxaroiue KoneOaHus.
BreinyxxaeHHbie KoneOaHusl.
Peszonanc

29.12.2026

https://m.edsoo.ru/I3ZKD2M12




49

[IpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJIeOaHUIX.
Pemenue 3agag

12.01.2027

https://m.edsoo.ru/RPN7BU655

50

MexaHndecKne BOJIHEL.
CBolicTBa MEXaHUYECKUX BOJIH.
[IpomonbHbIE M OTIEPEYHBIE
BOJIHEI

14.01.2027

https://m.edsoo.ru/QHBQ3U5SXV

51

Jlinna BostHbl. CKOpPOCTH
pacrpocTpaHeHust BOJHBI

15.01.2027

https://m.edsoo.ru/QHBQ3U5SXV

52

Hcrounuku 3ByK. 3ByKOBBIE
KoJie0aHus.

19.01.2027

https://m.edsoo.ru/NTZLRXDB5

53

BricoTa, TeMOp ¥ TpOMKOCTh
3BYKa.

21.01.2027

https://m.eds00.ru/AOY3HSN3G

54

PacnpocTpanenue 3Byka.
Ortpaxenue 3Byka. Pe3onanc

22.01.2027

https://m.edsoo.ru/SRPRGGZVS

55

Ypoxk-koHbepeHIus
"VapTpa3Byk U HHPPA3BYK B
MpUPOJE U TEXHUKE"

26.01.2027

https://m.edsoo.ru/AU3Z0S07U

56

[ToaroToBka K KOHTPOJIbHOU

pabote o Teme "MexaHu4ecKue

KOJIeOaHUA U BOJIHBI"

28.01.2027

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

57

KonTtponpHas padoTa o treme
"MexaHndeckue KojaeOaHus u
BOJIHEI"

29.01.2027

https://m.edsoo.ru/ZVD7Z44VH

58

Hcrounuku cBera.
IIpssmMonmHenHOE
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

02.02.2027

https://m.edsoo.ru/NLIADWAXN




59

3aKoH OTpaXXEHHUS CBETA.
3epkaina. Pemenue 3a1a4u Ha
IMPUMCHCHUC 3aKOHA OTPAXKCHUA
CBeTa

04.02.2027

https://m.edsoo0.ru/QONUKCDOB

60

[Ipenomiienue cBera. 3aKkoH
MPETOMJIEHHUS CBETA.
Du3ndecKuii CMBICH ITOKa3aTes
MPETOMIIEHHUS

05.02.2027

https://m.edsoo.ru/NF1PZFEV3

61

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBera. Vcronp30Banne MOJIHOTO
BHYTPEHHETO OTPaXXEHU B
ONTHYECKUX CBETOBOIaX

09.02.2027

https://m.edsoo.ru/FZ7THV6E2W

62

Pemrenue 3agad mo reme
"3aKOHBI OTPAKECHUS U
npeaomsieHus ceera”

11.02.2027

https://m.edsoo.ru/FZ7THV6E2W

63

JInasel. OnTryeckast cuia
JIMH3EI

12.02.2027

https://m.edsoo.ru/ZV702L97F

64

[TocTpoenne n3obpaxkeHuii B
JIUH3aX

16.02.2027

https://m.edsoo.ru/MWU2 YHLIN

65

JlaGopaTtopHas pabota
"Onpenenenre GOKyCHOTO
PAcCTOSIHUS U ONITUYECKOU CHJIBI
cobuparoiei JTMH3bI"

18.02.2027

https://m.edsoo.ru/3XTVNZNIJ

66

I'na3 xak ontuveckas cucrema.
3peHue

19.02.2027

https://m.edsoo.ru/KP1 ACI9PW

67

VYpok-koupepenus "leexTs
3penus. Kak coxpanurts 3peHue"

25.02.2027

https://m.edsoo.ru/ZKWLQ3CHI

68

VYpoxk-koHpepeHuus

https://m.edsoo.ru/KKVRKOP3D




"OnTnyecKue JINH30BBIE
npubopsr"

26.02.2027

69

BosHOBBIE CBOMICTBA CBETA:
uHTephepeHiys u audpaxms”

02.03.2027

https://m.edsoo.ru/A1F3HB8Y9

70

Mucnepcus ceera. L[Bera ten

04.03.2027

https://m.edsoo.ru/ZPRFN4D5V

71

JlabopaTtopHnast pabota
"HabntoieHue CrionHoro u
JIMHEWYaTOr0 CIEKTPOB
HCITyCKaHHUS"

05.03.2027

https://m.edsoo.ru/ESISL6TCH

72

DIJIEKTPOMArHuTHOE MOJIE.
SHCKTPOMaFHI/ITHI)Ie BOJIHBI

09.03.2027

https://m.edsoo.ru/KAKC7HSCG

73

CBoiCTBA IIEKTPOMAarHUTHBIX
BOJIH

11.03.2027

74

Ypoxk-koudepennus "llkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne
AIIEKTPOMATrHUTHBIX BOJIH ST
COTOBOM CBs3U"

12.03.2027

https://m.edsoo.ru/7E1J2VY03

75

Pa3BuTHe B3rII410B Ha IPUPOAY
cBeta. CKOpOCTH CBETA.
BonHoBble cBoiicTBa cBeTa

16.03.2027

https://m.edsoo.ru/ZFGOBMGFX

76

Hcnyckanue U norsoueHme
ceera aromamu. Iloctynarst
bopa

18.03.2027

https://m.edsoo.ru/M9LRTHPCO

77

Pemenne 3amaq Ha OIIpCACIICHUC
YaCTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

19.03.2027

https://m.edsoo.ru/WIGCO6QSN




78

KonTtposnpsHast paboTa 1o teme:
"CBETOBBIE SIBJICHUSI.
DNeKTPOMarHUTHBIE BOJHBI"

23.03.2027

https://m.edso0.ru/WIGCO6QSN

79

PamnoaxktuBaocts. Moaenu
aTOMOB

25.03.2027

https://m.edsoo.ru/22H32JWLM

80

PannoaktuBHBIE peBpanieHUs
ATOMHBIX SIIED.

26.03.2027

https://m.edsoo.ru/RA796TPSP

81

[Tepuoxa monmypacnana. 3akoH
paIMoaKTHBHOTO pacrajga

06.04.2027

https://m.edsoo.ru/WZDJCOES87

82

DKCIEPpUMEHTAIIBHBIE METOIbI
HUCCIIEJOBAHUS YaCTHUII

08.04.2027

https://m.edsoo.ru/X1J4002C4

83

JlabopaTtopnast pabota
"N3yueHne TpEeKOB 3apsHKEHHBIX
YaCTHUII [0 TOTOBBIM
dhoTtorpadusm"

09.04.2027

https://m.edsoo.ru/X1J4002C4

84

OTKpBITHE TPOTOHA U HEUTPOHA.

CrpoeHue aToOMHOTO siApa.
Hyxionnas monens

13.04.2027

https://m.edsoo.ru/IRVESKOFK

85

Pemrenue 3amay mo reme:
"PaInOoaKTUBHBIC
npespaiieHus"

15.04.2027

https://m.edsoo.ru/ WX2HQP2S6

86

9Hepr1/151 CBA3U aTOMHBIX SA€P.
CBs13b MacCHI U OHCPrun

16.04.2027

https://m.edsoo.ru/NSTEUFIO3

87

Pemienue 3a1a4 no reme
"Ouneprus cBss3u. [ledexr
Macchl”

20.04.2027

https://m.edsoo.ru/OD4KHLQ4T

88

Jenenue saep ypana. Llennas
peakuus.

22.04.2027

https://m.edsoo.ru/RMBFQBND7




89

Jlaboparopnas paboTa
"N3ydyeHnue nenenus saapa aToma
ypana 1o ¢oTorpaduu TpexoB"”

23.04.2027

https://m.edsoo.ru/RMBFQBND7

90

S nepHsliil peakTop.
[IpeobpazoBanue BHYTpEHHEH
OHCPIYH aTOMHBIX SAJICP B
ANMEKTPUUECKYIO.

27.04.2027

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaaOaKTUBHBIX U3Ty4€HUHN Ha
JKUBBIEC OpPTraHU3MbI"

29.04.2027

https://m.edsoo.ru/QTNWFEFW900Q

92

TepMosiiepHas peakuus

30.04.2027

https://m.edsoo.ru/TBOXB9TUO

93

[ToaroToBka Kk KOHTPOJIBLHOM
pabote o Teme "CtpoeHue
aToMa M aTOMHOTO sJipa.
Hcnonb3oBaHue sHEPrUn
aTOMHBIX sifiep"

04.05.2027

https://m.edsoo.ru/TBOXB9TUO

94

KonTponbHas pabora no teme:
"CTpoeHue aToMa 1 aTOMHOTO

snpa. Mcronb3oBaHue SHEPTUU
aTOMHBIX siziep"

06.05.2027

https://m.edsoo.ru/SUTJAFD6U

95

[ToBTOpEHUE, 06OOIICHNE.
Permienne 3amga4 1mo remMe
"3aKOHBI IBMKCHUS U
B3anMOJIeHCTBHS TN

07.05.2027

https://m.edsoo.ru/2GFCLJOJJ

96

IToBTOpenue, oboOIIeHNE.
Pemienue 3a1a4 no reme
"3aKOHBI COXPAHEHNUS B

11.05.2027

https://m.eds00.ru/91XS3CXDT




MmexaHuke"

97

[ToBTOpenue, oboOIICHNE.
Pemenue 3agau no reme
"TernoBble mporecch”

13.05.2027

https://m.edsoo.ru/MMINLZOSQ

98

[ToBTOpenue, oboOIICHNE.
Pemenue 3agau no reme
"DJIeKTpUUECTBO U MarHETU3M"

14.05.2027

https://m.edsoo.ru/L3YKVIINT

99

[ToBTOpEenue, 06001IEeHNE.
Pemrenue 3agad mo reme
"Konebauus 1 BOJHBI"

18.05.2027

https://m.edsoo.ru/L3YKVIINT

100

[ToBTOpEeHUE, 060OIIEHNE.
Pabota ¢ Tekcramu 1o Teme
"CBeTOBBIE SBJICHUS"

20.05.2027

https://m.edsoo.ru/LG327ISQ6

101

[ToBTOpEeHME, 060OIICHNE.
Pabora ¢ TekcTamu 1Mo TeMe
"DneKTpOMarHUTHbIE BOJTHBI"

21.05.2027

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpEeHME, 060OIICHNE.
PaGora ¢ TekcTamu 1o Teme
"KBanToBas u snepHas pusuka"

25.05.2027

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IEMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE M3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpEe, B TOM uucie (uU3NYecKue SIBICHUS B MPUPOJIE,
MIPU TOM IEPEBOJAUTH MPAKTUYECKYIO 3aady B Y4eOHYIO, BBIICNATH

CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3UUYECKUX SIBICHUN

1.4

OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYECKHE SBIICHUS,
UCTONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKHWIA  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaYCHHS U CAUHUIIBI (PU3UUECKUX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (DU3MUYECKYI0O BEIHMYMHY C  JPYTUMH
BEIIMYMHAMHU, CTPOUTH  TpadUKH  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3aIllMCblBaTb €0 MaTCMaTHYCCKOC

BBIPAXXCHHUC

1.6

O00BACHATH (I)I/ISI/I‘ICCKI/IC IMponeCChbl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPHUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATD IPUYUMHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BsACHEHHE U3 2
— 3 JIOTMYECKHUX IIaroB C IIOMOIIIBIO 2 -3 HN3YYCHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘leCKI/IX 3aKOHAa HUJIM 3dKOHOMCPHOCTHU

1.7

pemath pacuéTHblE 3a7ay (OMHMparoIIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), MHCIOIb3ysd 3aKOHbl U  (OPMYJBI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 33/1a4d

3allMCBIBATL  KPATKOC  YCJIIOBHUC, BbBIABJIAITH HCAOCTAKOINUC WA




M30BITOYHBIC JJAHHBIC, BEIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUISL pelIeHUusi, MPOBOIUTH PACUYEThl M OLIEHUBATH PEATUCTHYHOCTH

MOJIy4EeHHOTO 3HaUCHHsI (PU3NYECKON BEIINUMHBI

1.8

pacrio3HaBaTth NIpOOJIEMBI, KOTOPbIE MOKHO PpELIUTh IPU IOMOIIU
(GM3UYECKUX METOZOB, MCHOJIb3YsS ONMMCAHUE HCCIIEIOBAHUS, BBIICISTH
IIPOBEPSIEMOE TMPEATIONIOKEHHE, OLICHUBAaTh IPABHIBHOCTh IOPSAKA
IIPOBEACHUSl MCCIENOBaHUs, Jenarb BbIBOABI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHUI U OTIBITOB

1.9

MPOBOJIUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WIH
(GHU3MUECKUX CBOWCTB TEN: CAMOCTOSATENLHO COOMpATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYAOBaHMSA, ONMUCHIBATH XOJI ONBITA U €rO

pe3ynbTaThl, GOPMYINPOBATh BHIBObI

1.10

MPOBOJUTh TPU HEOOXOJIUMOCTH CEpUI0 TMPSAMBIX H3MEpEHUil,
ompenensis CpelHee 3HaueHuEe H3MepsieMod BemW4YuHBI ((OKYCHOE
paccTosiHie COOMpArOIIe JWH3BI), 0OOCHOBBIBaTh BBHIOOP crocoba

nu3MepeHus (U3MEpUTEIHLHOTO prudopa)

1.11

MPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEIUYUH C
WCIOJIb30BAHMEM TPSAMBIX M3MEPEHHUH: IJIAaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEIBHO COOHMpaTh YCTaHOBKY, (DMKCHpPOBATh pE3YJIbTaThl
MOJIyY€HHOU 3aBHUCHUMOCTH (PU3MUECKUX BEIUMYMH B BHJAE TaOIHUIU

l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 pE3YJIbTaTaM UCCICIOBAHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHs]  (PU3UYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsSI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJIHATh M3MEpPEHUs, Clenysd NPeUIOKEHHOW HHCTPYKIIUH,
BBIUMCIIATh 3HAYEHHE BEIUYMHBI M aHAJIU3UPOBATH MOJIyYCHHbBIE

PE3YyJIbTAThI C y‘IéTOM SaﬂaHHOﬁ MOrpCuIHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3in4aTb OCHOBHBIC IMPU3HAKU H3YUCHHBIX (I)I/ISI/I‘ICCKI/IX MOJICICH:
MaTcepHraJibHad TOYKa, a0COJIFOTHO TBépI[O@ TECJIO, TOYEYHBIM HCTOYHHUK
CBCT4, JIY4Y, TOHKAd JIMH34, IIJIAHCTAPpHAdA MOICJb aTOMa, HYKJIIOHHAasd

MOJCJIb aTOMHOT'O AApa

1.15

XapaKTCpU30BaTb MNPUHIHUIIBI JeNCTBUA N3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKHNX YCTpOﬁCTB C OHOpOI>'I Ha WX OIIMCaHUus, HUCIOJIb3ysd

3HaHHUSA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U HeO6XO,Z[I/IMLIe




¢bu3nveckrue 3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMbl WM  CXEMAaTUYHbIE PUCYHKHM H3Y4YCHHBIX
TEXHUYECKUX YCTPONCTB, HU3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOIMYECKUX IPOLECCOB IMPHU PEUICHUH Y4eOHO-IPAKTHUUECKUX
3a/1a4, ONTHUYECKUE CXEMBI Ul OCTPOEHUS U300pakeHUN B IJIOCKOM

3epKajiec U COOMpAIOIIeH JINH3E

1.17

OPUBOAUTH TPUMEPHl (HAXOIUTh HWH(OpMALMIO O MpUMEpax)
MPaKTUYECKOIO UCMOIb30BaHUS (PU3MUECKUX 3HAHUN B NIOBCEIHEBHOM
KU3HU JUIg  oOecrieyeHus Oe30MacHOCTH Tpu  OOpalleHuH C
nprudopaMu U TEXHUYECKUMH yCTPOMCTBaAMU, COXPAaHEHHS 3/10pPOBbsS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpY Karollel cpeze

OCYIIECTBIISATh OUCK UHGOPMAIIH (PU3UUECKOTO COJIEPKaHUS B CETU
Hutepuer, camocTosTenbHO (OPMYIHpPYS TOMCKOBBIM  3ampoc,
HAXOOUTh IyTH  ONPENENICHHS  JIOCTOBEPHOCTH  IMOJYYEHHOU
nHpOpMAIUM HA OCHOBE HMMEIONINXCS 3HAHUN W JIOTIOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh MPU  BBINOJHEHUH Y4YEOHBIX 3aJaHUNA  HAay4dHO-
MONYJISIPHYIO JIUTEpaTypy (PU3MUEecKOro cojepiaHus, CIpPaBOUYHbIE
Marepuanbl, pecypchl cetd UVHTepHeTr; BiazeTe NpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpa3zoBaHusi WHGOPMALUK U3 OJHOM

3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHSA Ha
OCHOBE HWH(MOpPMalMU M3 HECKOJIbKHX HCTOYHUKOB (PHU3NYECKOTO
COJIep)KaHUs, MyOJUYHO MNPEICTABIATH PE3YIbTAaThl MPOCKTHOW WM
UCCIIEJIOBATENILCKOM  JEATeNbHOCTH, TpU  ITOM  IPaMOTHO
UCIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN alapar u3y4aeMoro passelna
(UMK U COMPOBOXKJIATh BBICTYIUICHHE IMpe3eHTalueld ¢ y4eToM

0COOEHHOCTEN AyJUTOpHUH CBEPCTHUKOB

1.21

IIpHU BBIIIOJIHCHUHU y‘Ie6HbIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX
IIpOLeCCOB pacupeaCiIATb 0053aHHOCTH B rpymnmnec B COOTBCTCTBUHU C
INOCTAaBJICHHBIMHK  3aJad4aMH, CJICIUTh 3a BbBIIIOJHCHUCM IIJIaHA
JIeCTBUI n KOPPCKTHUPOBATH €ro, aJICKBATHO OIICHUBATb
COOCTBEHHBIM BKJIIal B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHNBATDH
KOMMYHHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOSBJIAA TOTOBHOCTB

paspemiats KOHQIHKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC
Kon
Konx snementa [IpoBepsieMble 3JIEMEHTHI COIEpKaHUS
pazzena
MEXAHUYECKHUE SBJIEHUA
81 Mexanuueckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTETHFHOCTh MEXaHUYECKOTO JIBIXKECHUSI
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
HepaBaomepHoe MIPSIMOJIMHENHOE JBIDKCHUE.
8.4 CpenHsis W MIHOBEHHass  CKOpPOCTb  Tejna  IIpHU
HEpPaBHOMEPHOM JIBUKEHUU
g5 VYckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEWHOE
' JIBIDKCHHE
8.6 CBoOoguoe magenne. OneiTe! [ anmnes
PaBHOMepHOE nBuxkeHUE N0 OKpykHOCTH. [lepuon u
8.7 yacToTa oOpameHus. JIMHEWHass W yrioBas CKOPOCTH.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE
8 8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUIT CyNIEPIIO3UIIMN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
213 Cuna TpeHusi: cuja TPEHUS CKOJIBKEHHUS, Ccuia
' TPEHHUsI IOKOSI, IPYTHe BUIbI TPEHUS
%14 Cuiia TSOKECTH M 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaACHUS
315 JBuxenne  muaHer  Bokpyr  Connpa.  Ilepsas
. KocMuYeckasi ckopocTb. HeBecomocTs u neperpysku
216 PaBHOBecue  marepuanbHOM  TOUKH.  AOCONIOTHO
. TBEPIOE TEIIO
8.17 PaBHOBecue TBEPIOro Tella C 3aKPEIUIEHHOW OCHIO




BpauieHuss. MomeHnt cuibl. LieHTp Tskectn

8.18 Nmnynec Tena. M3Menenue umnynbca. IMIynsc cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeaktuBHOE ABMKEHNE

8.21 Mexannueckasi paboTa ¥ MOIIIHOCTb

899 Pabora cun Tskectw, ynpyroctd, TpeHus. CBs3b

. SHEPrUH U paboThI
823 [loTrennmaneHass d3Heprus Tena, MOTHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas F3HEPrUst CxKATON MPYKUHbI
Kunernueckass sneprusa. Teopema 0 KHHETHYECKOU
8.25
SHEPTHUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU
[IpakTnueckue pabOTHI:
Onpenenenue cpemHeld CKOPOCTH CKOJBKEHHS Opycka
WIA JBIWKEHMs ILIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOM TIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH IyTH OT BpPEMEHHM IpHU
PABHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[TIpoBepka rumoTespl: €cid IPU PaBHOYCKOPEHHOM
JBYDKEHUU O3 HayallbHOW CKOPOCTH ITyTH OTHOCSTCS

827 KaK psjJ HEYETHBIX YHUCeN, TO COOTBETCTBYIOLIUE

MPOMEXYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOrO JaBieHus. OmnpeneneHue
koddduuenTa TpeHus ckoibkeHus. OmnpeneneHue
KECTKOCTH TpyxkuHbL. OrmnpenencHue padOThl CHIIBI
TpeHHs] TpPU PABHOMEPHOM JIBIDKEHUHM Tela IO
TOPU30HTANIBHOW TNoOBepxHOCTU. OmpeneneHue pabOTHI
CWJIBI  YOPYrOCTM  IIpu  NoAbBEME  TIpy3a C
UCIIOJb30BAHUEM  HEMOJBWKHOTO M MOJBUKHOTO

OJIOKOB

8.28 dusnyeckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTIUBBI,




JABMKCHUEC IIJIAHCT ConHeuHOMI CHUCTCMbI, PCAKTHUBHOC

ABWIKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUIAOMETP, JATYUKHU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU

KOJIeOaHMI: IEPHUO/I, YaCTOTa, aMIUTUTYAA

9.2

Maremarnueckuit 51 NPYXKUHHBIN MAasITHUKHU.

[IpeBparenue sHEprun Mpu KoyiedaTeIbHOM ABHKCHUT

9.3

3aryxaromue kosneOaHus. BpIHyXIeHHbIE KojaeOaHus.

Pe3onanc

9.4

Mexanndeckue BoHbl. CBOICTBA MEXaHUUECKUX BOJIH.
IIpomonbHBIE W TIONIEpeYHbIE BOJHBL JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacnpoCTpaHeHUs. MexaHWYeCKUe BOJIHBI

B TBEP/IOM Telle, CEHCMUYECKUE BOJHBI

9.5

3ByK. ['poMKOCTB M BbICOTa 3ByKa. OTpa’keHUE 3BYKa

9.6

NHuppa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Omnpenenenne YacTOThl MW IepuoAa  KoJieOaHWH
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4acTOThl M IepuoAa  KoJieOaHUI
MPYKHUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHUMOCTH — IepuoAa  KoJieOaHHWI
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Mepuoda  KoJIeOaHHWI
NPYKHHHOTO MasTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTH repuo/ia KoJiebaHui rpy3a,
MOJIBELICHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH

npyxuHsbl. MI3mepenue yckopeHus cBoOOIHOTO MaIeHUs

9.8

dusznyeckue sBJICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMHUYecKue BOJIHEI,

OyHaMHu, 3X0

9.9

Texauueckue YCTpOﬁCTBaZ 9XO0JIOT, MHCIIOJBb30BAHUC

yIABTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

L0.1 DNEKTPOMAarHUTHOE I0JIe. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BouiHOBEIE CBOMCTBA CBETA
10 [IpakTueckue pabOThI:
104 N3ydyeHue CBOWMCTB  3JEKTPOMAarHUTHBIX BOJH C
MOMOIIIHI0 MOOMIILHOTO TenedoHa
®dusnyeckue SBJICHUS B MpUpoJie: OHOJOrHYecKoe
10.5 neiicTBue BHJIUMOTO, yABTPapHUOIETOBOTO u
PEHTIE€HOBCKOIO U3ITy4eHHI
10.6 TexHnueckue YCTpONCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas mozaensb cBera. ICTOUHMKH cBeTa
11.2 [IpamonnHeHOE paclipoCTpaHEHUE CBETA
113 Ortpaxenue cBeta. [1nockoe 3epkano. 3akOH OTpaKEHUs
' cBeTa
114 [Ipenomnenne cBeta. 3akOH IPEIOMIICHHS CBETa.
' [TosiHOE BHYTpEHHEE OTpakKEHHUE CBETa
11.5 JIunza. Xox ydel B JIMH3E
116 Onruueckass cucrema (QoroanmnapaTa, MHUKpPOCKONa U
11 ' TEJIECKOIa
117 I'ma3 kak onruyeckas cucrema. biaM30pykocTs H
' JAJIBHO30PKOCTh
118 Paznoxenue 6enoro ceera B cnekrp. OnbiTel HeloTOHA.
' CrnosxeHue CeKTpaiabHBIX 1BETOB. /lucnepcus ceerta
[IpakTyeckue paboOTHI:
HccnenoBanue  3aBUCMMOCTH  yIila  OTpa)KEHUs
119 CBETOBOTO JIy4a OT yIJla NaJcHHUs.
. W3yuenune xapakTepUCTUK M300pakeHUs NpeaMera B
IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCMMOCTH  yIyla  MPEJIOMIICHHUSA




CBETOBOIO JIyda OT yrja MaJeHus Ha IPAHULE «BO3AYyX —
CTEKIJIO».

[Tonydenue n300paxeHii ¢ MOMOIILI0 coOUparomen
JIMH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKOMN
CWJIBI COOMPAIOIIEH JIMH3HI.

OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpIThl 1O BOCHPUATHIO LIBETa MPEAMETOB MPU HX

HaAOJIOJICHUH Yepe3 [IBETOBbIE (PHIIBTPBI

duszndeckue SIBICHUSI B npupoac: 3aTMCHUA COJ'IHHa n

11.10 JlyHbl, 1IBE€TA TeJ, ONTHUYECKUE SBICHUSA B arMmocdepe
(uBet HEOa, pedpakius, paayra, MUPax)

T TexHnueckue YCTpOWCTBA: OYKH, IIEPUCKOTI,

' dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA

121 Onbitel Pezepdopaa u muraneTapHas Mojzenb aroma.
' Monens aroma bopa

122 HcnyckaHne W MOIJIONIEHUE CBeTa aTOMOM. KBaHTBI.
' JIuHeityaTbie CIEKTPhI

12.3 PamnoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs

124 Crpoenue aromHoro snapa. Hyknonnas wmonens
' aTOMHOTO siapa. M30TOmbI

195 PannoaktuBHble mnpeBpamienud. llepron nomypacnana
' ATOMHBIX SIJEP

12

126 SlnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAI0BOTO U
' MacCOBOT'O YHUCEI

12.7 DHeprus CBsI3u aTOMHBIX si7iep. CBsA3b MacChl U SHEPTUU

128 Peakuuu cuntesa u nenenus saep. VICTOUHUKH 3HEpruu
' ConHua u 3BE€31

12.9 Snepnas osHepreruka. JlelicTBHE  paJMOAaKTUBHBIX
. M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI

[IpakTuueckue pabOTHI:
12.10 Habmionenne CHOnomHbIX H JIMHEWYaThIX CIHEKTPOB

N3JIIYyUCHUA.




HccnenoBanue TPeKOB: M3MEPEHHE SHEPTUM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoToTpadusim).

W3mepenune paaroakTHBHOTO (GoHA

®dusnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN

PaauOaKTUBHBIN ¢om, KOCMHMYECKHUE Jy4H,
12.11 paaNOaKTUBHOE W3IIyYEHHE MPUPOAHBIX MHHEPAJIOB,
JICICTBHE PAJMOAKTHBHBIX M3JIy4CHUM Ha OPraHHU3M
YEJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAyYHOM  KapTHHE  MHpa;
c(hopMUPOBAHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyrolell poau (U3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHWH W UX POJIM B IEIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUU KaK
croco0e CyIIeCTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE,
YMEHHUE pPaclO3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3MUYCCKHUX SIBICHUM
B OKpYXKalOIleM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JId PCHICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenune oCHOBaMM METOOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOnrofeHus mpaBui 0€30MacHOTO Tpyna: HabmoaeHHe (U3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JAHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIEJIOBAHUIA,
CaMOCTOSITEILHO  COOMpaTh  AIKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTydeHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHUJE TaOIHIl U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPATKOE YCJIOBHE 3ajauyH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHusl (PU3MUecKol BETUYHMHBI; YMEHUE OMpPENesaTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBIIGHUHA U HCO6XOI[I/IMBIC (I)I/ISI/I‘ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0pPOBbSI W  COOJNIONEHHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHHMEM HWH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(u3nUecKoro coaep)KaHusl, CIPaBOYHbIE MaTepHajbl, PECypChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeAHEN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 x(t)=x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHH [Jsl MPOEKIHUU CKOPOCTH, TPOEKIMH
MepeMeleHusi, IyTH, KOOPJAMHAThl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUH
3aBUCUMOCTb KOOpPJAMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
3
Se(f)=vy = f+ay = ;
2
@opMynbl Uil MPOEKUHUHU IMEPEMELIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
Ls BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,

OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OI{HOM naacHuM TCjIa II0




BEPTUKAIIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIAYC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe [EeHTPOCTPEMHUTEIBLHOTO

1.6 yckopenusi. @opmyrna s BBIYUCICHUS YCKOPEHUS:
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chl
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 Fy 4 =-F
Tpenue nokosi U TpeHUe CKONIbKEeHUs. PopMyIia i BBIYUCIECHUS MOYJIS CUIIbI
1.12 TPEHUSI CKOJIbKEHUS:

Fszp-N




1.13

Hedopmanuss Tenma. Ympyrue u Heynpyrue negopmanuu. 3aKkoH yIpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -q
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaIeHHUS.
®dopmyna JUIsl BBIYUCIEHUS CUJIbI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr ConnHna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeneHne umnysnbsca. MMmmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TE:
D=0, i, U, =const

PeakxtuBHOEC JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jijsl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

Mexaandeckas MOIIIHOCTB:

=24
I

1.18

Kunernueckas n NOTCHIOHAJIbHAA SOHCPIUsA. d)opMyna JJIs1 BBIYMCIICHU A

KUHETHYECKOM OHEPruun:

J'HUE
By

TeopeMa 0 KMHETHUYECKOMU SHEPTHUH. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&HLHOﬁ

OHCPTUH TCJia, IOAHATOIO

Hag 3eMiéit:




E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.1 .
9 3aK0H COXpaHEHHS MeXaHu4eckoil sHeprun. Gopmyna A 3aKk0Ha COXpaHEHUS
MEXaHUYECKOMW PHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasmwxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= Aﬂme&ﬂaa
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
@opmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
= F
5
191 JaBnenue raza. AtMocdepHoe JaBicHHUE.
I'mapocraTuyeckoe naBieHUE BHYTPH KHIKOCTH.
@opmyina sl BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dn,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. @Dopmyna a1 ONPECICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh UM Ta3:
1.23
Fape =PEV
VYcnosue nnaBanusd tena. [naBanue cygoB U BO3yXOIJIaBaHUE
104 Mexannyeckue KonebaHus. AMIUIMTYHA, TEPUOJ M dYacToTa KoJjeOaHui.

dopmyna, CBSI3bIBAOLIAs YACTOTY U MEPUOJT KOJIeOaHUIl:




1.25

MareMaTtnueckuii ¥ NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIILHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHu4eCcKrue BOJIHEL HpOIIOJII)HI)IG N TIOIICPCUYHLIC BOJIHEBI. I[JII/IHa BOJIHBI U

CKOPOCTh PACHpPOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IBYyX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAhOUIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOW TIJIOCKOCTH,
YCKOpEeHHsT OpycKa MpH JBWKCHHH 110 HAKJIOHHOW TIIJIOCKOCTH; YacTOTHI H
neprojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpH MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOIO
6510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacChl T€JIa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poO/ia MOBEPXHOCTH; CUJIbI YIPYIOCTH, BO3HUKAIOUIEH B MPY)KHUHE, OT CTEIECHU
nedopManuu MpyXKUHBI, YCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHUN MPYXKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOJE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBIKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEeaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, phlYard B TeJIe YeJIOBEKa, BIUSHUE

aTMOC(pepHOPO JIaBJICHHS Ha >KHUBOM OpraHusmM, IIJIaBaHUC pBI6, BOCIIpUATHUC




3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAUIIHWIIHWKH, PAKECTbI, pbIYar, HOI[BPDKHBIFI u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 COOOIIAIOIMECS COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe pacHIMpeHne U CxKaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEU SHEPTUU

2.7 Buael Tenonepenaun: TENJIONPOBOIHOCTh, KOHBEKIUS, U3Ty4YCHHE
Harpesanue wu oxmaxzaenue Tena. KomumdectBo  TemnoTel. Y iaenbHas
TETIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX IpolleccaxX. YpPaBHEHHE TEIIOBOTO
OaylaHca:

2.9

0 +0, +..=0
Ucnapenne u xonaeHcamusi. V3MeHeHUE BHYTpEHHEH SHEpPruM B Ipoliecce

510 WClapeHuss ¢ KoHAeHcanuu. KumeHnume KuAKOCTH. YenbHas TemioTa

. napoo6pazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa

512 [InaBnenne wu kpuctasuzauus. VI3MeHeHHe BHYTPEHHEH DSHEpPruM NpH

TUIaBJICHUU U KPpUCTAJUIU3AallUH. VY aenpHas TemioTa IIaBICHUS:




=2

m

2.13

BHyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[Mpunnmns! paboTs! TeroBbix apurateneit. KITJI temmoBoro apurarens

2.15

Ipakxmuueckue pabomui

N3mepenne yaenpHOM TEINIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHATHOW
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropstueit BOJIbI; MpOIecca UCTapECHUSI

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTALIBI B mpHupoje, uznydenue CoJiHLA, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOJIBb30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUSA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

3.3

3aKkoH COXpPaHCHUA SJICKTPUYICCKOTI'O 3apsaa

34

9J'ICKTpI/I‘ICCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O  I10JIA. HpI/IHHI/IH

CYIICPIIO3UIUH DJICKTPUICCKUX mojien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpudecKuid TOK. JlecTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
I=q/t,U=A/




DJIEKTPUYECKOE COMPOTUBIICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
1.8 3akoH Oma a1 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMmernranabIie COEAMHEHUS TTPOBOTHUKOB
3,10 PaboTa u MmomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe TOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
313 MarautHoe MoJi€ TMOCTOSHHOTO Marfdura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ilpakmuuecxue pabomoi
H3mepeHue  ANEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTopsbl, JaMIOYKa), OT HAMpPsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUHCHUA U
YACIBHOTO COIIPOTUBJICHUAL.
HpOBepKa npaBuJia UIA 3JICKTPUUCCKOTO HAIIPSKCHHUA IIPpU NTOCICAOBATCIIBHOM

COCAMHCHUN MPOBOAHUKOB; IIpaBuJia JIA CHWJbl JJICKTPUYCCKOIO TOKa IIpU




HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sa61eHUs 6 Npupooe: DBIEKTPHUUECKUE SBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TI0JIe 3eMITH, IPEiQ MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJie, OJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: O3IIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIEKTPUYECKOW  DSHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPBI,
3.18 HarpeBaTeibHbIE ANIEKTPONPUOOPHI (mpumepst), AIIEKTPUYECKHE
MpPEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBIL. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlygeBas moniensb cBerta. [IpsiMonmHeliHOe pacipocTpaHEeHUE CBeTa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA
3.23 Jucnepcus ceera
3.4 JIunza. Xox nydeil B nnH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' munH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipaxmuueckue pabomol
N3mepenne onTUYecKoi CUIbl cOOMparomieil JuH3bI; (POKYCHOTO PAaCcCTOSHUS
coOuparolieid JTMH3bI (110 CBOMCTBY paBEHCTBA pPa3MepOB MpEAMETa U N300pakeHHUs,
326 KOT/Ia IPeIMET PACIONIOKEH B TBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
' UccnenoBanue cBOMCTBA H300pa)KeHHs, TMOIYYEHHOTO C  IOMOIIbIO
coOuparomiel JTHH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JIBYX CIIONKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla MPEJIOMJICHHs CBETOBOTO Jy4a OT yIjla MaJeHHs Ha TpaHHIle
«BO3/1yX — CTEKIIO»
3.7 Qusuueckue seneHus 6 npupode: 3arMmenus Connua u JlyHbl, 1Bera Te,
' onTHYECKHUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TeEpHUCKol, ¢oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
i1 PagnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-
' pacmana
4.2 OmnsiTe Pe3epdopaa mo paccesauto anbda-yactui. [InanerapHas Moaens atToma
4.3 CocraB aToMHOTO0 sipa. M30Toms!




4.4

[Tepuon nonmypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsiI0OBOTO0 K MAaCCOBOTO YUCEN
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4H, pPaIdOaKTUBHOE H3Iy4eHHUE IIPUPOJHBIX MHHEPAJIOB,
I[GﬁCTBI/IG PaanOaKTUBHBIX I/ISJIleeHI/IfI Ha OpraHusm 4€JIOBCKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN J03UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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