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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHa HA OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOIl 0Opa30BaTEIbHOW MPOTpaMMbl, MPEJICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoMm (denepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Dusnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alHI0 H3yYEHHUS
¢u3MKN Ha NEATEIbHOCTHOW OcCHOBe. B mporpamme mo ¢u3uke Y4YUTHIBAIOTCA
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzaruu TpeboBanuit ®I'OC OO0 k
IJIAaHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKXKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no u3uke ycraHaBlIUBaeT pacnpeeieHre yueOHOro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraet NpUMEPHYIO MOCIEA0BaTEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOIO COACPKAHUSA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O Y4EOHOMY IIPEIMETY .

®dusrka SBIAECTCA CUCTEMOOOPA3yIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (HU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOILIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OuWosorued, acrpoHoMuend u GU3HIECKON
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KApTUHY  MHpa,
npenocTaBisieT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4yHOrO METoja
MO3HAaHMsI, TO €CTh CII0C00A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 THaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHUSI B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne Qusukum Ha 0a30BOM YypOBHE MpEIoJiaracT OBJIAJCHHE
CJIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTepU3YyIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETHPOBATH  JaHHbBIE U  HCIOJB30BaTh  HAy4YHbIE
J0Ka3aTeabCTBA JIsl NOJTYyYEHHUS BBIBOIOB.

[lemn wsyueHus GU3UMKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHOTO mnpenmera «®Dusnka» B
oOpa3oBareibHBIX opranuzauusx Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE  00I11€00pa30BaTEeIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnernn Munucrepersa npocsemienust Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).



Heau uzyyeHust puU3MKU:

MpUOOPETEHUE HHTEpeca W CTPEMJICHHS OOYydYarolIuxcsi K HAyYHOMY
W3YyYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUM O HAYYHOM METOJE MO3HaHus U (OpPMUPOBAHNUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHUS K OKPYIKAIOIIUM SIBIICHUSAM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE MPEICTABICHUN O POJU (DU3UKHU TSI PA3BUTHS JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiein
poeCCUOHAIILHON JIeSITEIIbHOCTH, CBSI3aHHOW ¢ (DM3UKOM, IMOJTOTOBKA K
nanbHeneMy 00Oy4YeHHUIO B 3TOM HaIpaBJICHUH.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 10 (H3UKEe Ha YPOBHE OCHOBHOI'O
o0rmiero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

MpUOOpPETECHNE YMEHUN OMMCHIBATH U OOBSICHATH (DM3MUCCKHUE SIBICHUS C
MCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIIEHUs TMPOCTEHIIMX pacu€THBIX 3amad ¢
WCITOJIb30BaHUEM (U3MYECKUX MOJCIICH, TBOPUYECKMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOHBIC SBJICHUS U BBITIOIHATH OTBITHI,
nabopartopHble  pabOTBI M OKCIEPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOPMAIEH (PU3NMUECKOTO COACPIKAHUSA,
BKJIFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OLICHWBaHNE MHPOPMAITUH;

3HAKOMCTBO €O cepaMu poecCUOHATBLHON ACSTEIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha
JTOCTIKEHUAX (PU3NIECKON HAYKH.

Ha u3ydenue usuku (6a30BBIM YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEIO

oOpazoBanus otTBoguTcas B 9 kimacce — 102 uvaca (3 waca B HeAenmio).

[Ipennaraemsiii B mporpamMMe Mo (GU3MKe MepedyeHb JabopaToOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEb JeIaeT BEIOOP IPOBEICHIS
7a0bopaTOpHBIX PabOT W OMBITOB C YYETOM WHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroImMXcs, CIMHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hUu3uKe.



COJEP XAHME OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBMXeHHE. MarepuanpHas Touka. Cucrema OTCYéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOIo JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
neuxxeHne. HepaBHoOMepHOe npsMosinHeiTHOe ABMKeHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHEitHOe nBrkeHHe. CBoOOAHOE
nagenue. Onbitel ["anuies.

PaBHOMEpHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrota oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tperuit 3akon HeroTona.
IIpyHLIMI CyTIEpIIO3ULUH CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs CKOJIbKEHUS, CHUjla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOJHOIO
nafgeHus. Jlwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue matepuanbHO TOuku. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynec Tena. M3meHnenue umiynbca. IMmynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBHMKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHus. CBsA3b dHEpruu U pabotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO HaJ
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas s3Heprust CxxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPIMHU. 3aKOH COXPAHCHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM [BWKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBHKECHUS.
HccnenoBanre Npru3HaKOB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaGnronenue nBr>xeHus Tejia mo OKpyKHOCTH.

Habmroienne MexaHu4ecKuX SBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUHU
OTHOCUTENBHO KaOMHETa PU3UKH.
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8.
9.

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

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGntonenue paBeHcTBa CHII IPU B3AaUMOJIEHCTBUU TEN.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua uMmiysnbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPU ABUKEHUU TeNA MOJ IeUCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEIEHKKHU.

OrnpeneneHue CpelaHel CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPeHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HavyaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKEHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI  yOPYTOCTH TMpU TOABEME TIpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YIHEPTHH.

Pa3nen 9. Mexannueckune K0J1e0aHUA W BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHUI: TIepro,
4acToTa, aMIUINTya. MareMaTH4eCKUil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIEOATETHHOM JIBIKCHHH.

3aryxatouue — kosneOaHua.  BoiHyknennole — koneOanus.  Pesonanc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MeEXaHMYECKMX BOJH. I[IpomonbHble
MONEpPEYHbIEe BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.



3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpakeHume 3ByKa. MH(}pa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HabOmomenue koneOaHM Tel IOJ ACHCTBHEM CHIIBI TSHKSCTH M CHIIBI
YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOmronenne BeIHYKIEHHBIX KOJIeOaHUM U pe30HaHCa.
Pacnpoctpanenue npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJIENH).
Habmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUM pe30HaHC.
Jlabopamopnuie padbomut u onvimul.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MAaTeMaTUYECKOro

MasITHHKA.

S A T o

2. OmnpeneneHre 4acTOTH U TIeproaa KoJaeOaHu MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHre 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasTHHKA
OT Macchl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHU Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONBITBI, JACMOHCTPUPYIOIIME  3aBHCUMOCTh  TIEpHOJa  KoJeOaHUU
MPY>XKMHHOTO MasiTHUKA OT MACChI Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO TaICHUS.
Pazgen 10. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMArHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
3JEKTpOMarHuTHeIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHasa mnpupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.
Jemoncmpayuu.
1. CBolcCTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETA.
Jlabopamopnule pabomot u onvimel.
1. M3ydeHune CBOMCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOHMIIBHOTO
tenedoHa.
Pa3nen 11. CBeToBBIE ABJICHUS.
JlyueBas MOJEJIb CBeETa. HUctounnku CBeETa. [IpssmonnHeHOE
pacnpoctpanenue cBera. 3atMeHusa CosiHna u JIynsl. OTtpaxkenue cera. [lnockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.



[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpaX€HHE cBeTa. VICmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nayueir B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTe u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

W O N DA WwWwDN e

[IpssMOnMHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHnue cBera.

[Tomyyenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue cpera.

Onrtuueckuil CBETOBO/I.

Xon tyuyelt B coOuparoliie JuH3e.

XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb ria3za.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanre 3aBUCMMOCTH YTJIa OTPa)KEHHUS CBETOBOTO JIyda OT yrja
NaICHHUS.

N3ydeHnne xapakTepuUCTHK N300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH yTiia MPEJIOMIICHHS CBETOBOTO JIyda OT yria
NaJICHNS Ha TPAHUIIE «BO3TYX—CTEKIION.

[Tonyuyenune n300paxxeHuil ¢ TOMOLIBI0 COOMPAOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI COOMparomiei
JIH3BIL.

OmnBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnpITEl MO BOCHPHATHIO I[BETA MPEIMETOB MPHU MX HAOIIONECHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanToBble IBJICHUS.

Oneitel Pe3epdopna u minanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcenyckanue n noryomenne ceeta aroMmoM. KBaHThl. JIMHEMYaTsIe CIIEKTPHI.

PagnoaktuBHocTs. Anbda, OeTa- U ramma-uznyueHus. CTpoeHue aTOMHOIO

snpa.

HYKJIOHHaH MOACJIb ATOMHOI'O  A4pa. H3oTomnkl. PaI[I/IoaKTI/IBHble

npespauienus. [leproa nonypacnana aTOMHBIX sSA€Ep.



SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus siaep. Mctounuku sneprun CosiHLA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

1. CnexTpbl U3Ty4YEeHHUSI U MOTJIOMICHHUS.

2. CHexTpsl pa3au4HbIX Ia30B.

3. ComekTp BoaOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYUYEHUH.

6. Perucrpanus uzmydeHus NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnule pabomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. UccnepoBanue TpeKoB: HM3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o poTtorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IToBTOPUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUSI UM OMbITa  JACSTEIBHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uke Ui oOydarouuxcs,
BBIOPABILIUX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy M3y4eHUn AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMATHU3UPYIOTCS BUBI
JEsITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpyeTCs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEIOBAHUS
ABJIICHUA TPHUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (HHU3UUECKUE
ABJICHHS, TPHUMEHSS TMOJYyYEHHBIE 3HAHUA, pelarb 3aJadyd, B TOM YHUCIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHANBEHO JAESATEIBHOCTHBIM XapaKTep JAHHOTO pas3feilia PeaIu3yeTcs
32 CYET TOro, 4YTO OOy4YarollWecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX WM
IIpeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pacmo3HaBaTh M HAYYHO OOBSCHATH
(bu3nyYecKre SBJIEHUS B OKPY KaIOIIEH MPUPOJIE U OBCETHEBHOM KU3HM;

MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAaHUS (PU3NYECKHUX SIBJIEHUH, B TOM
quCIIe JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUS TEOPETHYECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HauOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUM, HaTIpUMEP, IPAKTUYECKOTO MCIIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
JaCTH:

1) mnaTpuoOTHYECKOr0 BOCIIUTAHUSA:

— IPOSBIICHUE UHTEpEca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3nUecKOl HayKU;

— [IEHHOCTHOE OTHOIIEHUE K TOCTUXKEHHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TNpoOJeM, CBA3AHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM
JNOCTHKEHUU (PU3UKH;

— OCO3HaHHE BaXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIOB B JESITEIHLHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHUYECKUX KA4eCTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO0 HHCTPYyMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSL TEXHOJOTUM, Ba)KHEHIIEH COCTaBIIAIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOU JIHOOO3HATENBHOCTH, MHTEpECA K HCCIEH0BATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opmupoBaHusi  KYJLTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a XU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl O€30MACHOr0 MOBEJACHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

— chopmupoBaHHOCTh HaBblKa pediekcuu, MpU3HAHKE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHWU NPaKTHUUECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHOW HAIMpaBICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HaHUM;

e — HMHTEPEC K MPAKTUYECKOMY H3yUEeHUIO Npodeccuii, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAllMsl Ha MpPUMEHEHUE (U3NYECKUX 3HAHUW JUIsl pEICHUs 3a7a4 B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MO>KHBIX MTOCJIEACTBUI JJIS1 OKPYKAIOLIEH CPELBI;

e — OCO3HaHHME TIOOATBLHOIO XapakTepa SKOJOTMYECKUX MpOoOIeM U MyTel ux
peuieHus;

e 8) aganTanuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJIBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHIINOJIHEHUU HCCIEIOBAHUN U
POEKTOB (hM3UUECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHHE JAe(UIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH
buzuky;

e — IUIAHMPOBAHUE CBOEr0 PA3BUTUA B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
SKOHOMMHKH, B TOM YHUCJIE C UCMOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynbraTte OocBOeHHMS mporpamMmbl Mo (pH3MKE Ha YPOBHE OCHOBHOI'O
oO1mero oopa3oBanusi y o0ydaromnierocs: OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ISHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCaJbHbIC  y4eOHbIC  JICHCTBHUSA, PETyJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBUS.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Ba3oBble Jijoruuyeckue JelicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(sBNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K konIry o0yueHus B 9 kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

HCIOJB30BATh IOHATHUA: CHUCTEMA OTCU€Ta, MaTepUaJbHAsA TOYKa,
TpaeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHHWYECKOTO JBIKCHUS, Jeopmalus
(ynpyrasi, mjacTaueckasi), TpPEHUE, ICHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIoO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HH(Pa3ByK M YIbTPa3BYK, >3JCKTPOMATHUTHBIC BOJIHBI,
ITKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TOTJIONIEHU, anb(a, OeTa- U ramMMma-u3IydeHus,
M30TOIIbI, IEPHAS JHEPTETUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JIBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE JBUXKEHUE, CBOOOHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKEHHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIOATEIhbHOE NBIDKCHHE (3aTyXarolne U
BBIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHKEHUE, OTPaKCHHUE
3ByKa, MPAMOJIMHENHOE PACIHPOCTPAHEHHUE, OTPAXKECHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHUE OEJIOro CBETa B
CIIEKTP M CIIO)KEHHUE CIIEKTPAJIbHBIX ILBETOB, JUCIEPCHUS  CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BO3HUKHOBCHHUE JIMHEWMYATOIrO CIIEKTpa
W3JIyUYEHHS) TI0 ONKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBJICHUN B
OKpy’)XKaromeM MHpe (B TOM YHuclie (PU3MUecKue SBJICHUS B NPUPOJE:
MIPUJIUBBI ¥ OTJIMBBI, JBMKEHUE TITIaHeT COJIHEYHOM CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHaMH, 03XO, IBETa Tel,
ONTUYECCKUE SBJICHUS B IPHUPOJIC, OHMOJOTHYSCKOE JEUCTBHE BHJIMMOTO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO M3JIYyYCHHH, €CTECTBEHHBIN
paIuOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaTUOaKTHUBHOE HW3JIyUYEHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPHU ATOM MEPEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBJICHHUSI, UCTIOIB3YS
(dbu3nYecKkre BENMYHMHBI (CpPeIHSS W MIHOBEHHAs CKOPOCTh Tella IIpU
HEPAaBHOMEPHOM JBUXCHUH, YCKOPEHHUE, MEPEMEIICHUE, IMYyTh, YTJIOBasd



CKOpOCTb, CHJIa TPEHHUS, CWJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHs, BEC Telld, HWMIYJIbC TelNa, WMITYJIbC CHIIBI,
MeXaHW4YecKas paboTa M MOIIHOCTh, TOTEHIMANbHAS HHEPrus Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS DHEPTUS CXKATOU
OPYXKHUHBI, KUHETUYECKash HHEprusi, IOJHAs MEeXaHW4YecKas DSHEprusd,
MIEPHUO U YacTOTa KOoJjeOaHWH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUSI CPEMbl), PU OMHCAHUU
NPaBUJIBHO TPAKTOBATHh (DU3MUYECKUNW CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HAaYEHUsI W €NUHUIBI (PU3MUECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYI0 BEIMYUHY C JPYTUMH BEIHMUYNHAMU,
CTPOUTH rpa KU N3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIHYNH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHHUS HEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
NPHUHINATT CYNEPIO3UIIMN CHJI, TPUHIUI OTHOCHTEIbHOCTH [ ammes,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apSI0BOrO M MaCCOBOTO YHUCEI
IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aITUCHIBATh €r0 MaTeMAaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB ¢ Omopod Ha 2-3 W3yYEHHBIX CBOMCTBA (U3NYCCKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/adl 3alHChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHUS], TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoin
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHINTh MPH TOMOIIH
(bu3NYECKUX METO/MOB, HCIONb3YysI OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IpOBEPSIEMOE  MPENOJOKEHUE, OIEHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  WCCIICJIOBAHUSA, JeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHWIO (PU3MYECKHX SIBICHUNA WU
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUs DHEPrHH, 3aBHUCHMOCTh TepHuoaa KojeOaHWH TPy >KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT



aMIUTUTY/II MAJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PAaCIIPOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, MU3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKajie W CBOWMCTB HM300pakeHHsS TpeaMeTa B CcoOMparomiei
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENFHO COOMpaTh YCTAHOBKY H3 W30BITOYHOTO Habopa
o0OpyJI0BaHUs, OINUCHIBaTh  XOJl OMbITAa M  €ro  pe3yJbTaThl,
(GhopMyIHpPOBaThH BHIBO/IHI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cpeqHee 3HAaUYeHHE U3MepsAeMOll BelnuuuHbl ((POKycHOe paccTosHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOP cmocob0a HM3MEpPECHHS
(u3MepuTeNnbHOrO MpUdopa);

NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH IyTH OT BPEMEHH
Py PaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUI MaTeMaTH4eCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHHUsl CBETa OT yrja MaJeHUs W yIJia MPEeJOMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M rpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJIUTh KOCBEHHBbIC W3MEPEHHS (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuosi KoneObaHWii MaTeMaTHYeCcKOro U TMPYKUHHOTO MAasTHUKOB,
OoNnTHYECKass Cuia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIIeAys MPEAIOKECHHOW WHCTPYKINH, BEIYUCIIATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (U3UUECKUX MOJICIICH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYCHYHBIA HCTOUHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX OMUCaHusA (B TOM YHCIE:
CIUIOMETp, NATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,



9XOJIOT, OYKH, TMepuckor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKH MU3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB
IpU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparouei JIMH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOIUTh  WHGOOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUN B TMOBCEIHEBHOMU
KU3HU sl oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM 3KOJOTHYECKOT0 MOBEJECHUS B OKPY KAIOLIEH CpEIE;

OCYUIECTBJIATh TMOUCK HHPOpMauu (U3MUECKOTO0 COJEpKaHHUS B
HNHTepHeTe, caMOCTOATENBHO (POPMYIHUPYS IOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTU OMPEAENICHUs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMalu HA OCHOBE
UMEIOIINUXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOYHUKOB;

MCII0JI30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUI HAYyYHO-MOMYJISPHYIO
JUTEPATYPy (U3HYECKOTO  COJEp)KaHWSA, CIPABOYHBIE MaTepHAabI,
pecypchl cetu MaTepHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
nHOpPMAIIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTO COJEPIKAHMS,
MyOJIMYHO MPEJICTABIISATH PE3yJIbTaThl MPOCKTHOMN UM UCCIIEI0BATEIbCKON
JESTENbHOCTA, TPU OTOM TPaMOTHO HCHOJIB30BaTh  W3YYCHHBIN
MOHATUUHBIM anmapar u3ydyaeMoro pasfena (U3UKA U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTAaIlMed C y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC

HaumeHnoBaHue pa3iesioB U TeEM

KoaudecTBO 9acoB

Ne ni/nn KonTpoJbhbie
NPOrpaMMbl Bcero IIpakTH4eckue padboThI
padoThI
Pa3znen 1. Mexanun4yeckue siBJICHUS
MexaHn4yeckoe IBUKEHHUE U CIIOCOOBI €ro
1.1 10 1 1
OIHUCaHUs
1.2 BsaumoneiicTBue Ten 20 1 1
1.3 3aKOHbBI COXpaHEHUs 10
Hroro mo pazmeny 40
2.1 Mexannyeckue KoyieGaHus 7 1 2
2.2 MexaHnuyeckue BOJIHBL. 3BYK 8
Hroro no pazgeny 15
Paspnen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DyeKTpOMarHuTHOE NOJIE U 3JIEKTPOMArHUTHBIE 3

BOJIHBI




Hroro no pazneny 6
Pa3nes 4. CBeToBbIC AABICHUSA
4.1 3aKOHBI PacIPpOCTPAHEHUS CBETA 6
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6
43 Pa3noxxenue 6emoro cBera B CIIEKTP 3
Hroro no pazgeny 15
Pa3pnen 5. KBanToBbIe siBJICHUSA
5.1 Hcnyckanne u morjionieHue cBeTa arToMOM 4 1
5.2 CtpoeHne aTOMHOTO s/1pa 6 2
5.3 S nepHbie peakuuun 7
Hroro no pazgeny 17
Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOLYJIB
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPKAHUS 9 |
Kypca ¢usuku 3a 7-9 knace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O0 102 17




I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoanuecTBo yacos
Ne Mara
Tema ypoka Kontpoasnbie | Ilpakruueckn | /lara mian
n/n Bcero dakr
padoThI e padoThbI
1 OCHOBBI KHUHEMATHUKH. 1
I'padmyeckoe npencraBiaeHNe pa3IHIHbBIX
2 TUTIOB JIBUKEHUSI. 1
[TapameTpsl paBHOMEPHOTO U
3 PaBHOIIEPEMEHHOTO JBUKCHUSI. 1
4 Pemenne 3agau 1
5 OCHOBBI TMHAMHUKHU 1
6 Nmnynsc cunsl. Mitynsc Tena. 1
3aKoH coxXpaHEHUs UMITyJIbca. PeakTnBHOE
7 JIBUKEHHE 1 1
8 Pemenue 3agau 1
Kontpoannas padora Nel «Kunematuka
9 MaTepHAJIbHONH TOYKN» (BXOIHAA) 1 1
10 JIBukeHue Tena, OpOIIeHHOr0 BEPTUKAIBHO 1




BBEpX.

I[BI/I)KGHI/IC TCI1a, 6pOI_I_IeHHOFO TOPU30OHTAJIBHO.

11
JB>xeHue Tena, OpOIIEHHOTO MO YIJIOM K
12 TOPU30HTY.
13 Pemenue 3agau
JIBrm>xeHue tena 1o okpyxHoctu. [lepuon u
14 4acToTa.
Jlabopamopnas paboma Nel «H3zyuenue
15 08UDICEHUsL MeTl O OKPYICHOCTNUY.
16 Pemenue 3agau
17 3aKOH BCEMUPHOI'O TATOTEHUS.
18 Pentenue 3anau
JIBU>KE€HUE NCKYCCTBEHHBIX CITyTHUKOB 3€MJIIH.
19 I'paBuranus u Beenennasi.
20 Pemenue 3agau
KonTpoabsnas padora Ne2 mo teme
21 «/lBHakeHUe Tes1 BOJIU3M MOBEPXHOCTH
3eMuIM M TpaBUTALMA.
22 Mexanuueckue konebanus. MasTHUK.




XapaKTepI/ICTI/IKI/I K0JIEOATEILHOTO JABUIKCHU.

HCpI/IOIl KoJIeOaHHMI MaTeMaTHYECKOrO

23 MasTHUKA.
Jlabopamopnas paboma Ne2 «Uzyuenue
24 KONeOaHul HUMAHO20 MASIMHUKAY.
Pemenue 3amay Ha pacueT neproja KoiaeOaHuii
25 MaTEeMaTUYeCKOr0 MasiTHUKA
["apmonnyeckue kosnebanus. 3aTyxaromnme
26 Kosie0aHus. BeiHyX/1eHHbIE KOeOaHusl.
Pe3onanc.
Jlabopamopnas paboma Ne3 «Hzyuenue
27 KONeOAHUL NPYHCUHHO20 MASAMHUKAY.
Pemenue 3amay Ha pacueT neproja Koiaeoanuit
28 MPY>KUHHOTO MasgTHUKA
BosiHoBbie siBieHusd. [{nuHa BosiHbl. CKOPOCTH
29 pacnpocTpaHEHUs BOJIH.
Pemenue 3agau no reme «MexaHuyeckue
30 KOJIEOAHUS ¥ BOJTHBD»
KonTpoabnasi pabora Ne3 mo reme
31 «MexaHuYecKHe KOJIeOAHUS U BOJIHBI».
32 3ByKOBBIE KosieOanus. MIcToUHMKH 3BYyKa.




3ByKoBbI€ BOJHBL. CKOPOCTH 3BYKA.

I'pomkocTsb 3ByKa. BeicoTa n TeMOp 3ByKa.

33
34 Otpaxxenue 3Byka. 9x0. Pe3oHaHC B aKyCTHKE.
35 Pemenne 3amad nmo reme «3BYKOBBIE BOJTHBI»
VYnbTpa3Byk U uHGPa3BYK B IPUPOJIE U
36 TEXHHUKE.
37 O6o06maromuii ypok no teme "3Byk"
38 WNHayKIwst MAarHUTHOTO TIOJIS.
OnHOpOAHOE MarHUTHOE TI0JIe. MarHUTHBIN
39 MOTOK.
40 DNeKTpOMarHuTHAs WHIYKIIHSL.
41 IIepeMeHHBIN IEKTPUUECKUH TOK.
Ilepenaya 37€KTPUUECKON SHEPTUH.
42 Tpauchopmarop
43 DIEeKTPOMArHUTHOE T0JIE
Jlabopamopnas paboma Ne4d «Habarooenue
44 A6NIEHUS ITIeKIMPOMACHUMHOU UHOYKYULLY.
45 Pemenue 3ana4 no teme «1€KTpOMarHuTHas




WHTYKITUSDY

9J'IeKTp0MaFHI/ITHBIe KoJIcOaHHsI.

46 DNEeKTPOMarHUTHbIE BOJIHBI
[IpakTueckoe NpuUMeEHeHue
47 AJIIEKTPOMAarHeTu3mMa
Pemenue 3amay no reMe «JIEKTPOMarHUTHBIE
48 KOJICOaHMS ¥ BOJIHBI
Cger. Uctounuku cBeta. Pacipoctpanenue
49 CBETa B OJHOPOJHOM cpeje.
Pemenue 3ampau no reme «Pacnpoctpanenue
50 CBETa B OJHOPOJHOU Cpeae»
51 OTtpaxenue ceta. [Lnockoe 3epkaiio.
Pemenue 3amay Ha MOCTpOCHUE N300paKEHUS
52 B IIJIOCKOM 3€pKalie
53 [Ipenomnenue cBera.
Jlabopamopnas paboma Ne 5 «Habarooenue
54 npenomaenus ceema. Mizmepenue nokazamens
NPeNoOMAEHUS CIMEKAAY.
Penrenue 3amad mo teMe «3aKOHEBI
55

F€OMETPUYECKON ONITUKI




JInH3bL.

56
Jlabopamopnas paboma Ne 6 «Onpedenenue
57 @oKycHo20 paccmosanus U ONMU4ecKou Cuibl
cobupaioujel TUH3bLY.
N3obpakenne, moaydaeMoe ¢ TOMOIIHIO
S8 JIMH3bI
Pemenue 3a1a4 Ha IOCTpOCHNE H300pAKECHUS
59 B JINH3E
Jlabopamopnas paboma Ne 7 «Ilonyuenue
60 U300pasicenus ¢ NOMOUWbIO TUH3bLY.
61 I'na3 xak ontuyeckas cucrema.
62 OnTuueckue npudoOpbI
Penrenue 3amad o teMe «JInu3pl. OnTHYeCcKUe
63 puOOPHD»
KonTpossnast pabora Ned mo Tteme
64 «I'eomeTpHyeckasi ONTHKA
CkopocTb cBeTa. MeTosbl U3MEPEHUS
65 CKOpOCTH CBETa.
66 Pemenue 3amad no reme «CKOpOCTh CBETa»
67 Paznoxenue 6enoro cBeTa Ha 11BeTa.




I[I/ICHepCI/IH OBCTA.

WuTepdepeHniys BOIH.

68
69 NHuTepdepenus 1 BOJTHOBBIEC CBOWCTBA CBETA.
70 Hudpaxus BoaH. Judpaxnus cserta.
[TonepedyHOCTh CBETOBBIX BOJIH.
71 DJIEKTpOMAarHuTHAas IPUpPOJia CBETA.
Pemenue 3amau no reme «JI€KTpOMarHuTHas
72 MpUpPOJa CBETa»
O06o0maromuii ypok 1mo Teme
73 «DNEKTpOMAarHUTHAS IPUPOJIa CBETAY.
OMBITHI ¢ KATOAHBIME JTydamMu.OTKPBITHE
74 3JIEKTPOHA
W3nyuenue u cnexktpsl. KBaHTOBas runoresa
75 IInanka.
76 Atom bopa.
Pemenue 3agaud mo reme «KBanToBas rumoresa
71 [Inmanka. Atom bopa»
78 PagnoakTHBHOCTS.

79

Ypoxk-koHpepenuus "Victopun oTKpeITHI"




CocTtaB aTOMHOT'O sapa.

80
Jlabopamopnas paboma Ne 8 « H3yuenue
3AKOHO8 COXPAaHEeHUs 3aPa008020 U MACCOBO20

81 yucen 6 A0epHLIX peakyusax no pomozpagpuam
coObIMUIL IOEPHBIX 83AUMOOCUCBULLY.

) SlnepHble CUIIBI U SIIEPHBIC PEAKIIUHU.
Pemenue 3amay no teme «CoctaB aTOMHOTO

83 anapa. SlnepHble peakium»

84 [enenue u cunTes saep

85 ATOMHasl SHEpreTukKa

36 W3mepeHne u3iy4eHus - 103UMeTpUst
Pemenue 3anay no teme «KBaHTOBBIC

87 SIBIICHHSI
KonTpoasnas padora NeS mo teme

88 «KBaHTOBBIE SIBJIEHHS»
Crpykrypa Beenennoil. @usnyeckas npupoja

89 ConHua u 38e31

90 Crpoenue CoTHEUHON CHCTEMBI.

91 CrieKTp 3JIeKTPOMAarHUTHOTO U3ITyUYEHUS

92 Poxxnenue u »Bosronyst BeeneHHOM.




COBpeMCHHBIe METOABI UCCIICAOBAHUA

93 Bceenennon 1 1
94 [ToBTOpenue. OCHOBBI KHUHEMATHUKH 1
95 [ToBTOpenue. OCHOBBI TUHAMUKHI 1
[ToBTOpenwue. [[BmkeHue Ten BOIM3U
96 MOBEPXHOCTU 3€MJIM U FPaBUTALUS 1
[ToBTOpenune. Mexannueckue KoneOaHus U
97 BOJIHBI. 3BYK. 1
98 [ToBTOpEeHUe. DNEKTPOMAarHUTHBIE KOJICOAHUS 1
99 IToBTOpenue. ['eomeTprueckas onrTuka. 1
[ToBTOpEHME. DIIEeKTpOMarHuTHas pUpoaa
100 cBeTa 1
101 [ToBTOpenue. KBanTOBbIE SIBIEHUS 1 1
102 WUTOT'OBBIN YPOK. 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 17







