


MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS COCTaBlIeHA Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHUMN K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenpHON TporpamMmbl, mpeacTaBieHHBIX B DPI'OC OO0, a Takke ¢ ydéroMm
dbenepanbHOl paboueil mporpamMmbl BocniuTanus W KoHieniuu mnpenomaBaHus y4eOHOTO
npeamera «Duszukay.

Copepxanue  mporpaMmbl MO0  (U3MKE  HampaBlieHO Ha  (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYArOIIMXCA M OpraHU3aIMI0 U3ydeHUs (PU3MKH Ha
JesITeIbHOCTHOM OocHOBE. B mporpamme mo ¢u3uke y4MTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOIO
npeamera B peanuzanuu TpedboBanuit ®I'OC OOO K mNIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yjibTaTaM  OOydYeHHs, a TakKe  MEXIPEIMETHhIE  CBS3H
€CTECTBEHHOHAYYHBIX YU€OHBIX MTPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUsI.

[Tporpamma 1o ¢u3MKe ycTaHaBIUBAET paclpeaeieHue yueOHOro MaTepurania 1o rogam
oOydeHust (MO KJjaccam), NpeaIaraeT NPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUEHHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pAa3BUTHUS MPEAMETHOIO COAECPKAHUS U Y4YETE BO3PACTHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.

[Iporpamma mo @usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW IMOMOIIU
YUUTENIO B CO3[IJaHUU paboveil mporpaMmMbl 10 y4EOHOMY ITPEIMETY.

®dusrka ABIAETCA CUCTEMOOOPA3YIOMIMM JIJII  €CTECTBEHHOHAYUYHBIX  Y4EOHBIX
IPEIMETOB, IMOCKOJIbKY (HU3MUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB M SIBICHM,
M3y4aeMbIX XMMHUEH, OUOJIOTHEN, aCTpOHOMUEN U (u3nuecKor reorpadueid, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHUHY MHUpPa, TNPEJOCTAaBISIET HaumOojiee SCHBbIE OOpasilbl
MPUMEHEHUsT HAy4HOrO0 METOJa IO3HaHUSA, TO €CTh CHoco0a MOJYyYEHHUs IOCTOBEPHBIX
3HaHUU O MUPE.

OpHa u3 riIaBHBIX 337124 (pU3NIEcKOro 00pa3oBaHus B CTPYKTYype 00Iero oopa3oBaHus
COCTOMT B ()OPMHUPOBAHUM €CTECTBEHHOHAY4YHOW T'PaMOTHOCTM W HHTEpeca K HayKe y
00 yJaroIIuXCs.

N3ydyenue ¢u3uku Ha 0a30BOM YpOBHE IMPEANOJAraeT OBJaJeHUE CleIyIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e HAay4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIICIOBAHMUS;

e HHTEPOPETUPOBATh JIaHHBIE M HWCIOJIb30BaTh HAaY4HbIE JOKAa3aTEIbCTBA JUJIS
MIOJIYYEHHUS BBIBOJIOB.

Henu n3yyenus (U3MKKA HA YPOBHE OCHOBHOIO OOIIEro oOpa3OBaHMs ONpPENESICHBI B
Konuenuuu mnpenomaBanusi ydeOHoro mnpeamera «®dusumka» B 00pa30BaTENIbHBIX
opranuzauusax Poccuiickoit denepanny, peaqu3yoUMX OCHOBHBIE 00111€00pa30BaTelIbHbIC
NpOrpaMMbl,  YTBEpKAEHHOM pemieHueM Komnerun  MuHHCTEPCTBA  MPOCBEIICHUSA
Poccuiickoit @enepariuu (iporokon ot 3 nekadbps 2019 r. Ne [1K48H).

Henn n3yyeHust pU3NKHU:

e TMpPUOOpETEeHHE HWHTEpEeca M CTPEMJICHUS OOYy4aloUIMXCsd K HAyYHOMY H3yYEHHIO

MPUPOJIBI, PA3BUTHE WX HHTEIDICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEHH;



e pa3BUTHE TMPEJACTABICHUN O HAYYHOM METOJe TO3HaHUS u (HOPMUPOBAHUE
HCCIIEI0BATEIBCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa H3yYCHUS OCHOB
CTPOCHHS MaTepuH B PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue TpenCTaBICHUA O pond (GUBUKKA IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

e Dpa3BUTHC TIPEJICTABICHUM O BO3MOXHBIX chepax Oyaymehd mnpodeccrnoHanbHON
JeSATENbHOCTH, CBSI3aHHON ¢ (DU3MKOMW, MOATOTOBKA K JajbHEHIIEMYy OOYyYEHHUIO B
ATOM HAIPaBJICHUH.

JlocTikeHne STUX I1eJie MporpaMMbl MO (PU3UKE HA YpOBHE OCHOBHOTO OOIIEro

oOpa3zoBaHusl 00ECIIEYNBACTCS PEIICHUEM CISAYIOMINX 3a1a4:

e TMpuOOpeTeHHE 3HAHUW O JUCKPETHOM CTPOCHHHM BEMIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpPETECHNE YMEHHW OINUCHIBATH W OOBSICHATH (DU3MYECKUE SBICHUS C
WCIOJIb30BAaHNEM TIOJTYICHHBIX 3HAHUMH;

e OCBOCHHME METOJIOB DEIICHUs] MPOCTEHINIMX pacdYETHBIX 3a7a4 C HMCIOJIb30BaHUEM
bu3HYEeCKUX MOJIENIeH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOMIONATh TPUPOJHBIC SBICHUS U BBINOIHITH OIMBITHI,
Ja0opaTopHbIe paOdOTHl M SKCIEPUMEHTAIbHBIC HCCIEAOBAHUS C HCIOIb30BAHUEM
HU3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PAOOTHI ¢ MHPOPMAIEH PU3NYECKOrO COJlepKaHUsl, BKIIOUas
nH(OPMAIIIO O COBPEMEHHBIX ITOCTIKCHUSX (U3MKH, aHAU3 W KPUTHYECKOE
OlleHMBaHUE MHHOPMAIINH;

e 3HAKOMCTBO cO cdepamu npodecCHOHATBHON AESITEIbHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSAMHU, OCHOBAHHBIMH Ha JOCTHIKCHHUSX
(bu3nUecKol HayKHu.

Ha usyuenue ¢uszuku (6a30BbIli YpOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHus

orBonutcs 204 dacoB: B 7 kiacce — 68 yacoB (2 yaca B Heeno), B 8 kiacce — 68 yacoB (2
yaca B Hememwo), B 9  kmacce —68 waca (2 yaca B HEHEINIO).

[Ipenmnaraemslii B mporpaMMe mo (pusnke nepedeHb JTadbopaTopHbIX padOT U OMBITOB
HOCUT PEKOMEH/IATENIbHBIN XapakTep, YUUTEb JIelaeT BHIOOP MpOBEACHUs 1a00paTOPHBIX
pabOT M ONBITOB C Y4YETOM WHIMBUIYaJbHBIX OCOOCHHOCTEH OOy4aroumxcs, CIHUCKa
AKCHEPUMEHTAIbHBIX 33/IaHul, Mpe[iaraéMbIX B pPaMKax OCHOBHOTO TOCYAapCTBEHHOI'O
AK3aMeHa N0 (PU3HUKeE.

9 KITIACC

Pasznen 8. Mexanuveckue siBJICHUS.

Mexanunueckoe nBrkeHrne. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOro JBWXKEHHs. PaBHOMepHOE NpsAMOJIMHENHOE IBWKEHHE. HepaBHOMEpHOE
OpsIMOJIMHENHOE JBH>KeHHE. CpelHsAsl 1 MTHOBEHHAsi CKOPOCTh Te€la IPU HEPABHOMEPHOM
JBUKCHUU.



Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHoe nBrxkeHHe. (CBOOOAHOE NajeHUE.
OmnbiTel ['anmunes.

PaBHOMepHOE ABUXKEHUE IO OKpYKHOCTU. [lepron u yacrora obpaiienus. Jlunelinas u
YIJIOBAsi CKOPOCTH. LIeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

Ilepsolii 3akoH HproroHa. Bropoint 3akoH Hetorona. Tperuit 3akoH HeroTona. [lpunnun
CYNEPIIO3ULIAN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: chila TPEHUS CKOJIbKEHHUS, CUjla TPEHUS
TOKOSI, APYTH€ BUJBI TPEHUS.

Cuna TsDKECTHM M 3aKOH BCEMHUPHOTO TITOTEHUS. YCKOpPEHHE CBOOOJHOIO MaJeHUS.
JBwxenne mianer Bokpyr Comnua. IlepBas kocmuueckass ckopoctb. HeBecoMocTh u
NEepErpy3KHu.

PaBHOBecue marepualbHOM TOYKH. AOCOIOTHO TBEpIOE Tenmo. PaBHOBecue TBEPAOro
TeJIa C 3aKPETVIEHHON OChIO BpalleHus. MoMmeHT cuiibl. LIeHTp TsaxecTn.

Nmnynee Tena. 3menenue umnynbsca. MMnynse cuiibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeaktuBHOE 1BHXKEHHUE.

Mexannudeckasi pabota U MoIIHOCTh. PaboTa cun Tspkectu, ynpyroctH, TpeHus. CBsi3b
sHepruM U padoThl. [loTeHnManbHas SHEPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHass »HEprust cxatol npyxuHbl. Kunermueckas »sHeprus. Teopema o
KMHETUYECKOW dHEPrUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

1. HaGmroneHre MeXaHUYeCKOro JBUKEHUS Tela OTHOCUTENILHO Pa3HbIX TEJT OTCUETA.

2. CpaBHEHME MyTE€W U TPACKTOPUN IBHKEHUS OAHOTO M TOTO K€ T€Ja OTHOCHUTEIIBHO
pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH ¥ YCKOPEHUS NPSAMOJIMHEUHOTO IBUKEHUS.

HccnenoBanne Npru3HAKOB PABHOYCKOPEHHOTO JBUKECHHUS.

HaOmonenue nBu>keHus Tena Mo OKpYKHOCTH.

HabGmtoneHne MeXaHMYECKUX SIBJICHUM, MPOUCXOMSIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM W YCKOPEHHOM JBHXKEHUH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHS Tela OT MACChl TEJIa U IEUCTBYIOLIEH HA HETO CUJIBIL.

8. HaOmonenue paBeHCTBa CHII IPY B3aUMOJCHCTBUH TEJ.

9. M3MeHeHue Beca Tela Mpyu YCKOPEHHOM JIBH>KCHUU.

10. [lepenaya umMiynbca mpu B3auMOAECHCTBUH TEN.

11. [IpeoOpazoBaHust SHEPTUU NPU B3AUMOJICHCTBUU TEJ.

12. CoxpaHEHHE UMITYJIbCA IIPY HEYIIPYIOM B3aUMOJACHCTBHH.
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13. CoxpaHEeHHE UMITYJIbCa MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmoieHre peakTUBHOT'O JIBHXKECHHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPruu IPpH CBOOOIHOM MaJCHUU.

16. CoxpaHeHHE MEXaHWUYECKOW OHHEPruyd TMpU JBIKCHHH Tela TOJ JIeWCTBUEM
TIPYKUHBI.

Jlabopamopmuosie pabomel u onvimel.

1. KoucTpynpoBaHue TpakTa IJisi pa3roHa W JaJbHEUIIEro PaBHOMEPHOTO JBHKEHUSI
IapyKa WJIA TEICKKH.



10.

11.

OmnpezeneHue cpeaHeld CKOPOCTU CKOJIbKEHHUSI OpyCKa WM JBIDKEHUS IapHKa I10
HAKJIOHHOH IJIOCKOCTH.

OmnpezneneHue yCKOpPeHHs Tella MPU PaBHOYCKOPEHHOM IBMKEHHH TIO HAKIOHHOMN
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBUKECHHUU
0e3 HaYaJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €Ciad NpPU PAaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHOMN
CKOPOCTH TYTH OTHOCATCS KaK pAd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

HccrnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Omnpenenenune K03GGUIIMEHTA TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU TPY>KUHBIL.

Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBUKEHHHM Tejla II0
rOPU30HTATBHON TTOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH NpPU MNOABEME Ipy3a C UCHOIb30BAaHUEM
HEMOBMKHOTO U TIOJIBUKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUS DHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHus U BOJIHbBI.

KonebarensHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MTEPUOJ, YacToTa,
aMIuMTyaa. MaTeMaTH4ecKuid W TPYKUHHBIA MasTHUKH. l[IpeBpaiieHue 3HEepruu Mpu
K0J1e0aTeIbHOM JIBUKEHUH.

3aryxaronue KojeOanusi. BwiHyxIeHHble KojeOanusi. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBa MEXaHMYECKUX BOJIH. [Ipo/osibHBIE M TONEpEeYHbIC BOJHBIL. J[JTMHA BOJIHBI

MU CKOpPOCTh €€ pacrpocTpaHeHus. MexaHHu4ecKrue BOJHBI B TBEPJIOM Teje, CEHCMHUYECKHUE

BOJIHEI.

3ByK. [ pOMKOCTH 3BYyKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MHGpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1
2
3
4.
5
6

HaGnronenue xone6anuii TeN MO 1EHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Ha6mronenue kone6anuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOmronenne BoIHYKICHHBIX KOJIE€OaHUN U pe30HaHCcA.

PacnpocTpanenue mpoAoIbHBIX U MONEPEUHbIX BOJIH (Ha MOJETIH).
HaOmonenmne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopmuuvie pabomul u onvimel.

1.
2.
3.

OmnpeneneHue 4acToThl U Nepruojia KojaeOaHuii MaTeMaTH4eCKOro MasiTHUKA.
OmnpezneneHue 4acTOThI U Neproja KojaeOaHuil Ipy>KMHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH NEpHoOJa KoieOaHUW MOABEHIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUATH.

HccnenoBanre 3aBUCMMOCTH NIEpHoOa KOiaeOaHUl MPY>KMHHOTO MasiTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH INepHoJa KojaeOaHUW Tpy3a, MOJABEIICHHOIO K HUTH, OT
Macchl rpysa.



6. OmNbITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh MEpUOAA KOJEOAHUN MPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. U3MmepeHne ycKOpeHHUs: CBOOOJHOrO MaieHHUs.
Paszgen 10. diaekTrpoMarHuTHoOE 1M0JIe U 3JIEKTPOMATHUTHbIEC BOJIHBI.
DNEKTPOMArHUTHOE I0JI€. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BosiH. [llkana 3J1eKTpOMarHUTHBIX BOJIH. Vcmonb30BaHHME 3JIEKTPOMArHUTHBIX BOJH JUIS
COTOBOH CBSI3H.
DJleKTpoMariuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiiCTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBONCTBA CBETA.
Jlabopamopmuwvie pabomul u onvimol.
1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOMJILHOTO TenedoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyaeBas monenp cBera. Mictounuku ceera. [IpsaMonuHeiHOe pacpOCTPAHEHHUE CBETA.
3atmenns Connua u JIynel. Otpaxenue ceera. [lnockoe 3epkano. 3aKoH OTpa)KEHUs CBETA.
[Ipenomnenune cBera. 3akoH mpeiaoMiieHus cBeTa. [lonHOe BHYTpeHHEE OTpaKeHHe
cBera. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAYKEHHS B ONTUYECKUX CBETOBOIAX.
JImnza. Xopx nydeil B snmH3e. Onruyeckas cucteMa Qoroamnmnapara, MHKPOCKOINA H
Teneckona. I'1a3 kak ontuyeckasi cucrema. biin3opykocTs U JaIbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekrp. OnbiTel HetoToHa. Cro’keHuE CIEKTpabHBIX
uBeToB. /lucnepcus ceera.
Hemoncmpayuu.
[IpssMONMHENHOE PaCcIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tomyyenune n300pa>keHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.
OnTtuueckuid CBETOBO/I.
Xop nydei B coOuparolieu JuH3e.
XoJ JIydeu B pacCEeUBAIOILIEH JTMH3E.
[Tomyyenune n300pa>keHUM C MOMOIIBIO JTMH3.
[Tpuniun aeicTBus oToarmnapara, MUKPOCKOIA U TEIECKOMA.
10. Mognens riasa.
11. Paznoxkenue 0eiaoro cBeTa B CIEKTP.
12. [lonmydyenue Oenoro cBeTa Npu CIOKEHUU CBETA Pa3HbBIX LIBETOB.

W O N u kR W R

Jlabopamopmuvie pabomuol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPa)KEHUS CBETOBOIO JIyda OT YIJia MaJieHus.

2. M3ydyenune xapakTepuCTUK H300paKeHUS MIPEIMETA B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yrila IPEIOMJICHHS] CBETOBOTO Jiyda OT yrja MajeHUs
Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. lTlonmydyeHue n300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYECKON CUJTbI COOMPAIOIIEH JTHH3BI.

6. OIBITHI IO PA3IOKEHUIO OEIOT'0 CBETA B CIIEKTP.



7. OMBITHI TI0 BOCIPHUATHIO IBETA MPEAMETOB MPU MX HAOTIOACHUU Yepe3 I[BETOBBIC
(UITBTPHI.

Paznen 12. KBanToBbIe siBJICHUS.

Omneitel Pe3epdopaa u nnanerapuas moaens aroma. Mogens aroma bopa. Mcnyckanue
U TIOTJIONIeHUE cBeTa aToMoM. KBaHThI. JIMHEWYaThie CIEKTPBI.

PannoaktuBHOCTh. Alnbda, Oeta- u ramma-uznydeHus. CTpoeHHWE aTOMHOIO sipa.
Hyknonnass Monens aroMHoro sapa. M3ortomel. PamwoakTuBHBIE mpeBpaieHus. llepuon
MoJypacrajia aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO M MACCOBOIO YHCETI. DHEPrus
CBA3M aTOMHBIX sjaep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a U JACICHUS SIIEp.
Uctounuku sHeprun ConHua U 3BE3].

SnepHas sHepreTuka. JlelcTBUs paAuOaKTUBHBIX W3IyYCHUN HA )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3Iy4€HUS U MOTJIOUIEHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ComekTp BomOpo/a.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka HOHU3UPYIOUINX U3ITYIEHUH.

6. Peructpaiius uznydeHusi IpUpOAHBIX MUHEPAJIOB U ITPOYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGumroneHue CIIONIHBIX U JMHEHYAThIX CIIEKTPOB U3TYyUECHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPrUU YaCTULBI 10 TOPMO3HOMY IYTH (110

dbotorpadusim).

3. M3MmepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTE1LHO-00001IAKOLIMIT MOLYJIb.

[ToBTOpUTENHHO-0000IIIAIONTUH  MOAYJIh TPEIHA3HAUYECH Il CUCTEMATU3AlMH |
0000IIIEHUsT TIPEAMETHOIO COJEPXKAHUSI W OIbITa JESITEIBHOCTH, MPUOOPETEHHOTO MpHU
M3Y4YEHUU BCETO Kypca (PM3HKHU, a TaKXKe ISl TOATOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY
9K3aMEeHY 10 (hU3HUKE JIJIsT 00 yJaroIIMXCsl, BHIOPABIIMX 3TOT y4E€OHBIN MIpeaMET.

[Ipy wu3yyeHUH JAHHOTO MOAYJS PEAIU3YIOTCS M CHUCTEMATU3UPYIOTCS  BUIBI
NESTENhbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHIXKEHHUE TIPEIMETHBIX U
METaNpeIMETHBIX IJIAaHUPYEMBIX pe3yJIbTaToOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAY4YHAs] TPaMOTHOCTh: OCBOEHHWE HAaYYHBIX METOJOB HCCIIEIOBAHMS SIBJICHUU
OPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH (PU3UUYECKHE SIBICHUS, MPUMEHSS
MOJTyYEHHbIE 3HAHUS, PellaTh 3aJla4i, B TOM YHCIIE KaU€CTBEHHBIE U IKCIIEPUMEHTAIbHEIE.

[IpyHIMNINANBHO NESITEILHOCTHBIM XapakTep JaHHOTO pa3lielia peaju3yeTcsl 3a CUET
TOT'0, YTO O0YYaIOIIUECs BBITTOIHSIIOT 33/IJaHus, B KOTOPBIX UM Ipe/jIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUM pacrno3HaBaThb W HAaydHO OOBSCHATH (Puznueckue
SIBJIEHUSI B OKPYXKAIOLIEH IPUPOJE U OBCETHEBHOW KU3HU;

UCIIO0JIb30BaTh HAaYYHBIE METObI UCCIEAOBaHUS (DU3NUYECKUX SIBJICHUH, B TOM 4YHUCIE
JUTSl TPOBEPKH TUTIOTE3 U MOJTYyYEeHUS] TEOPETUUECKUX BHIBO/IOB,;



OOBSICHATh HAyYHBIE OCHOBBI HamOOJee BaKHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJOTHH,
HaIpumep, MPAKTHYECKOr0 MCIOJB30BAHMS PA3JIMYHBIX MCTOYHHMKOB JSHEPIUHM HA OCHOBE
3aKOHA PEBPAIIEHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB YHEPTUH.

IHHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne (u3nKd Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHMS HaIpaBiICHO Ha

JNOCTH)KEHUE  JIMYHOCTHBIX,  METalpeAMETHBIX W  MOPEIMETHBIX  00pa30BaTEJIbHBIX
pEe3yJIbTaTOB.

B pesynpraTe u3ydeHuss QUMK HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Yy

oOyyaroierocst 6ynyT cpopMUpOBaHbI CIAEAYIONIUE JUYHOCTHBIC PE3YyJIbTAaThl B YaCTHU:

1) naTpuOTHYECKOro BOCIIMTAHMA:

— TPOSABICHUE HHTEPECA K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHMCKOMN
(du3nYecKoil HayKu;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMS:

— TOTOBHOCTb K AaKTUBHOMY YyYacTUIO B OOCYXIEHHUH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (PU3UKH;
— OCO3HaHMUE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B J€ATEIbHOCTH YUEHOIO;

3) 3CTETH4eCKOro BOCIIUTAHUSA:

— BOCIHpHUATHE OCTETUYECKUX KadyecTB (DU3UYECKOM Haykh: €€ TapMOHUYHOIO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O O3HAHMSL:

— OCO3HaHUE LIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BAXKHEUILIEH COCTABIIAIOLIEH KYIbTYPBbI;

— pa3BUTHE HAy4yHOM JHO0O3HATENbHOCTH, HWHTEpPeca K  HCCIEAOBaTENIbCKOM
NeSITEeNbHOCTH;

5) dopmupoBaHust KyJbTYPbl 310POBbS H IMOLMOHAIBHOI0 0J1aroONMoJIyYus:

— OCO3HaHWE IEHHOCTU 0e30macHoro o0pasa KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BA)KHOCTH MpaBui O€30IaCHOrO IOBEJEHUS Ha TPAHCHOPTE, Ha J0porax, ¢
AIEKTPUUECKUM U TEIUIOBBIM 00OpPY/I0BAHUEM B JIOMALTHUX YCIOBUSX;

— c(OopMUPOBAHHOCTh HaBbIKAa pedIiekchy, MPHU3HAHWE CBOETO IpaBa Ha OMIMOKY U
TaKOr0 K€ MpaBa y IPyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

— AaKTHBHOE Yy4yacTM€ B PEIICHUM TMPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTelbHON OpraHu3allud, TOopojia, Kpas) TEXHOJOIMYEeCKOM U COIMaIbHON
HaMpaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U GU3NYECKUX 3HAHUM;

— MHTEpEC K MPAKTUYECKOMY U3YyUEHUIO MPOPECcCuil, CBA3aHHBIX C (PUZHKOM;

7) 3KOJIOrM4€CKOro BOCIIUTAHMS :

— OpHUEHTalus Ha NpUMEHeHUEe (U3MYECKUX 3HAHUM i1 pelleHHs 3a7ad B 00JaCTH
OKpYKarouien cpeibl, MJIaHUPOBAHUS TOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX TIOCIIEACTBUN
JUTSL OKPY’KAFOILEH CpebL;



e — OCO3HaHME I00ATBLHOr O XapaKTepa FIKOJIOITMUYECKUX MPOOJIEM U MyTEH UX PELICHNUS;

e 8) aganTauum K U3MEHAIOIMMCS YCIOBHAM COUMAJILHOM M NPUPOAHOM Cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICHCTBUU MPH BBHIMOJIHEHUU HCCIECIOBAHUA M TPOCKTOB
(¢u3ndecKol HaNPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

e — IOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTb;

e — NOTpeOHOCTh B (P)OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4uCie (HOPMYIHPOBATH UIEH,
MOHSITHS, TUTIOTE3bI 0 GUBNIECKUX O0BEKTAX U SBICHUSIX;

e — oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00acTu pu3uku;

e — IUTAHUPOBAHME CBOETO PA3BUTHS B MPHOOPETEHNUH HOBBIX (DU3NUECKUX 3HAHMUIA,

e — CTpeMJICHHWE aHAJIM3UPOBAaTh W BBIABIATH B3aUMOCBSI3M TPUPOABI, OOIIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUECKHUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUU C Y4ETOM BIIMSHHUS HAa OKPYXKAIOUIYIO CPENy, BO3MOMXHBIX
rJ100a1bHBIX TOCIIEACTBUI.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTte ocBOeHUs mporpamMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOydaromierocsi Oyayr c@opMUpoBaHbl MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOYAIOIIIME TO3HABATENIbHBIC YHUBEPCAJIbHBIC Y4YEOHBIC IEUCTBHUSI, KOMMYHHUKATHBHBIC
YHUBEpPCAIbHbIC YUeOHBIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAJIbHBIE YICOHBIC JCHCTBUS.

Ilo3HaBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIEC T1eCTBUS

ba3oBble Joruyeckue 1eMcCTBUA:

e BBISBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHbBIE TPU3HAKN O0OBEKTOB (SIBICHU);

e YCTaHaBJMBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCUPUKAIIUU, OCHOBAHUS  JJIs
000011IeHNs U CPaBHEHUS;

e BBISIBJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYMSI B paccMaTpuBaeMbIX (hakTax, JTaHHBIX
Y HAOJTIOICHUSIX, OTHOCSAIIUXCS K (PU3UIECKUM SIBIICHUSIM;

e BBISBISATh NMPUYMHHO-CJICACTBEHHBIC CBSA3M MPU M3YYCHUHM (PU3UUECKHUX SBICHUN H
MIPOLIECCOB, JI€NIaTh BBIBOJBI C HCIIOJB30BAHUEM JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIOYEHUH, BEIIBUTATh TUITOTE3bI O B3AMMOCBSI3SIX (DU3NICCKUX BEIMYNH,

e CaMOCTOATENIbHO BBIOMpATh crnoco0 perieHus ydeOHoM (u3uueckoil 3amauu
(cpaBHEHHE HECKOJHKHX BapHUAHTOB PEIUICHUS, BHIOOpP Hambosee MOAXOASIIECTO C
Y4€TOM CaMOCTOSITEIbHO BBIICICHHBIX KPUTEPUER).

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA

e HCIOJIb30BaTh BOMPOCKHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

e TMPOBOAUTH IO CAaMOCTOSITEIbHO COCTaBJIICHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(bU3UYECKHIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHUE (PU3UYECKOTO SBJICHUS;

e OLICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOJIYYEHHYIO B XO/1€
MCCIIEAOBAHUS WM SKCIIEPUMEHTA;

e CaMOCTOATENHHO (GOPMYIUPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOICHHSI, OTIBITA, UCCIIEIOBAHMS;



MPOTHO3UPOBATh BO3MOXKHOE JajbHEHINEe pa3BUTHE (PU3NUECKHX IPOIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJOXKEHUS] 00 WX pPa3BUTUU B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ undopmanmei:

IPUMEHATh pa3lIUYHble METOJIbl, UHCTPYMEHTBl U 3alpOChl MPU TMOUCKE U O0TOOpe
MH(}OpMAaIMKY WIN JaHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOM (Uu3NUecKOor 3a/1a4u;
aHAJIM3UPOBaTh,  CHUCTEMATU3UPOBaTh M  HHTEPIPETUPOBATH  MHGPOPMAIUIO
pa3IMYHbIX BUJOB U POPM NpPECTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (OpPMY MpeacTaBiieHHs] MHGOpPMALMKU U
WUTIOCTPUPOBATh pEIIacMble 3a/1a4d HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHON
rpaukoi U X KOMOMHAIUSMHU.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eCTBUSA:

B XOJle¢ OOCYXJCHHUS y4eOHOro marepuana, pe3yjibTaToB JabopaTOpHBIX paboT u
MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYMIECTBY OOCYKIaeMOW TEMBI M BBICKA3bIBATh
UJieu, HAIlCJICHHBIE Ha peIIeHWE 3aJaud W TOJJAepXKaHue OJiaroKenaTeIbHOCTH
OOIIIEHUS;

COTIOCTAaBJIATh CBOM CYXKICHHUS C CYXICHHSIMHU JPYTrUX YYaCTHHKOB JHAjora,
OOHApPYKMBATh Pa3IMuUe M CXOJCTBO MO3UIIUH;

BBIPQYKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABIATh PE3YNbTATHl  BBITOJIHECHHOTO (DU3UYECKOTO  OIBITA
(9KCTIepUMeHTa, UCCIIE0OBAHMUS, TIPOCKTA);

MOHUMATh ¥ HMCIIOIH30BaTh MPEUMYIIIECTBA KOMaHIHOW W WHIWBUIYaIbHON pabOTHI
MIPU pelIeHNH KOHKPETHOU (PU3NYECKON TPOOIeMBI;

MPUHUMATh IeJId COBMECTHOW JCATEIIBHOCTH, OPTraHW30BBIBATH JECUCTBHS MO €6
JTOCTIDKCHUIO:  paclpelesaTh PO, OOCYKIaTh TPOIECCHl W PEe3yNbTaThl
COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOThI, JOCTUTas KauyeCTBEHHOI'O Pe3yJIbTaTra M0 CBOEMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C APYTUMH YJICHAMHA KOMAH]IbI;
OLICHWBAaTh KadecTBO CBOETO BKJIaJa B OOMMI MPOAYKT TO KPUTEPHUSIM,
CaMOCTOATENHFHO C(HOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICH CTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eilicTBUSs

Camoopranuszanmus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOLIUX IS
peteHust GU3NYECKUX 3HAHMI;

OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXOJAX MPHUHATHUS pelIeHUul (MHIMBUIYyalTbHOE,
NPUHATUE PELIECHUS B TPYIIIE, TPUHATUE PELIEHUHN TPYIION);

CaMOCTOSITEJIbHO COCTABJIATh QJTOPUTM pELIeHUs] (PU3NYECKOW 3a/layd WIM IUIaHa
UCCIICZIOBAHNS C Y4ETOM HMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBAaTh MPEIaracMble BAPUAHTHI PEILICHU;

JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTP0/1b, IMOLUOHATILHBIA MHTEJLJICKT:



J1aBaTh aJICKBATHYIO OLICHKY CUTYAllUH U IPEIJIaraTh IjlaH €€ U3MEHEHHS;
OOBSICHATh MPUYUHBI JOCTHUXKEHUS (HEJOCTUIKEHHUS) PE3yJbTAaTOB JICATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS
(U3NYECKOro HUCCIENOBAaHMUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB,
W3MEHUBIINXCA CUTYal[ul, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIIN U YCIOBUAM,;

CTaBUTh ce€0s HAa MECTO JPYroro 4YejoBeka B XOJAE cHopa WIM JHUCKYCCUU Ha
Hay4YHYIO TEMY, IOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

NpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpU pelieHuH (PU3MYECKUX 3ajad Wik B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPABO APYTOrO.

HPEAMETHBIE PE3YJIBTATBI

K kxoniy oOydenus B 9 Kiaacce npeMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CPOPMUPOBAHHOCTH Yy O0YHAIOIINXCSI YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CUCTEMa OTCUETa, MaTepualibHash TOYKa, TPACKTOPUs,
OTHOCUTEIIbHOCTb ~ MEXaHWYECKOro  JBIDKEeHHs,  nedopmanus  (ympyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U
MEePErPy3KH, LEHTP TIKECTH, aOCOTIOTHO TBEPAOE TEJNO, LIEHTP TKECTH TBEPIIOTO
Tela, pPaBHOBECHE, MEXaHWYECKHME KOJIeOaHWS U BOJHBI, 3BYK, WH(GPa3ByK U
VIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI, IIKajda AJICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHl MCIYCKAaHWS W TOJIOMICHUS, aibda,
O0eTa- U raMMa-u3Jy4eHUs!, U30TOIbI, siACPHAs YIHEPTeTHUKA;

paznuyaTh SBJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBIDKEHHE, CBOOOJHOE TAajeHUuEe  Tell,
paBHOMEpPHOE JBIDKCHHE II0 OKPYKHOCTH, B3aUMOJCHCTBHUE TeJ, PEAKTUBHOE
JBIDKEHUE, KoJiebaTebHOe JBMKEHUE (3aTyXaloIlIre M BBIHY)KICHHBIE KOJeOaHus),
pE30HAHC,  BOJIHOBOE  JBUXKEHUE,  OTpPaXEHUE  3BYyKa,  NPSIMOJUHEHHOE
pacnpoCTpaHEHUE, OTPAXKEHHUE U MPEJOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE
OTpPaXCHHE CBETA, PA3JIOKEHHE OEJIoro CBETa B CHEKTP U CIOXKEHUE CHEKTPATbHBIX
I[BETOB, JHUCIIEPCUSl CBETA, €CTECTBEHHAs paJHOAKTHBHOCTb, BO3HMKHOBEHHE
JUHEWYATOro CHEKTpa U3IYYEHHs) MO OMUCAHMI0 MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIMBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHNE U3YUYCHHBIX (DU3UYECKUX SBIICHUN B OKPYKAIOIIEM MHUPE
(B TOM uyucie QuU3MUECKHE SIBJICHUS B MPUPOJC: MPUIMBBI U OTJIUBHI, JIBUKECHUE
maHeT CoOJHEYHOM CHUCTEMBI, PEAKTUBHOE [IBHDKEHUE JKUBBIX OpPraHU3MOB,
BOCITPUSITUE 3BYKOB >KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKUE BOJHBI, IIyHAMU,
9X0, I[BETA TeJ, ONTUYECKHE SBIECHUS B NpPUpPOAE, OUOIOrHYEcKOoe JCHCTBUE
BUJIUMOTO, YJIbTPA(PUOIECTOBOTO M PEHTIEHOBCKOTO W3JIYUYCHUM, €CTECTBEHHBIN
PaANOAKTUBHBIN (DOH, KOCMUUYECKHUE JIYyYH, PAJUOAKTUBHOE U3JIYUEHUE MPUPOTHBIX
MUHEPAJTIOB, JCHCTBUE PAAUOAKTHBHBIX W3JIYyYEHU Ha OpPraHU3M YEJIOBEKa), MpH
ATOM MEPEeBOJUTh MPAKTHUUYECKYIO 3a7ady B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE
CBOMCTBA (MpU3HAKHN) (HU3UYECKUX SBICHUA;



ONKCHIBaTh HM3YYECHHBIE CBOWMCTBA Te€l M (PU3NYECKHUE SBICHUS, HCIONb3Ys
¢usnyeckue BENMUYMHBI (CpENHSsI W MIHOBEHHass CKOpPOCTb Tejla  IpH
HEPABHOMEPHOM [IBU)KEHUH, YCKOPEHHUE, NMEPEMEIECHHUE, MyTh, YIJIOBas CKOPOCTb,
CWJIa TPEHUS, CUJIa YIPYTOCTH, CUJia TSKECTH, YCKOPEHHE CBOOOAHOIrO Ma/ieHUs], BEC
TeNa, HWMIIYJIbC Tela, HMIIYJIbC CHJIbl, MeXaHW4yeckas paboTa U MOILHOCTb,
NOTEHLIMAJIbHAs. ~ JHEpPrus  Tena, MOJHATOrO HaJ  IMOBEPXHOCTBIO  3€MIIH,
NOTEHIMAJIbHASL JHEPrusl CKATOM MPYXKUHBI, KWHETWYECKas DSHEpPrus, I1OJIHas
MEXaHU4YecKasi SHeprusi, Nepruoj U 4acToTa KoueOaHW, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeslb MPEJOMIICHHUS] CPEeIbl), MpHU
OMMCAaHUMU MPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJB3YEMBIX BEIMYUH,
00O3HAYEHUs! U  €IUHMIBI  (U3UYECKUX  BEIWYUH, HAXOAUTh  (HOPMYIIbI,
CBSI3bIBAIONINE JTAaHHYIO (PU3MUECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOMCTBA TeN, (U3NYECKUE SIBICHUS U TPOIECCHI, HCIOJB3YS
3aKOH COXpPaHEHWs D3HEpPruM, 3aKOH BCEMHPHOIO  TATOTE€HHUS, NPUHIUI
CYINEPHO3ULINN CUJI, IPUHIUI OTHOCUTENBHOCTH [ anmiies1, 3akoHbl HbproTOHA, 3aK0OH
COXPAHEHMSI HMITYJIbCA, 3aKOHbl OTPAXEHUS M NPEJOMIICHUS CBETa, 3aKOHBI
COXPAaHEHMS 3apsAlOBOTO M MAacCOBOI'O YHUCEN IIPU SAJEPHBIX PEaKUUsX, IPU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3allMChIBaTh €r0 MaTEeMaTHYECKOE
BBIPAYKEHUE;

OOBACHATH (PU3UYECKUE MPOLECChl U CBOWCTBA TE€Jl, B TOM YUCIE U B KOHTEKCTE
CUTyallud  NPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBISBIATH  MPUUYUHHO-
CIICZICTBEHHbIE CBSA3H, CTPOUTH O0OBSCHEHUE U3 2—3 JIOTUYECKHUX IIaroB C OMOPOM Ha
2-3 W3YYCHHBIX CBOWCTBa (PHU3MYECKHX SBICHUH, (PU3NYECKHX 3aKOHOB WM
3aKOHOMEPHOCTEMN;

pemiath pacy€THbIE 3aJayd (omuparoluecss Ha CUCTeMy U3 2—-3 ypaBHEHUN),
UCIOJIb3Yys 3aKOHBI U (hOPMYIIbI, CBA3bIBAtONINE (PU3HMUECKUE BETUYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 33Ja4d 3allUChIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEIOCTAIOLIUE
WA W30bITOYHBIE JAaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIE IS
pelIeHMs, NPOBOAUTH pacdy€Tbl M OLECHHUBATh PEATMCTHYHOCTh IIOJYYEHHOI'O
3HAa4YeHUS (PU3NIECKON BEJIHUMHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO pPEIINTh MPH MOMOIIM (PUINUECKUX
METOJIOB, MCHOJb3yd ONUCAaHWE HCCIENOBaHUSA, BBIACIATH  IPOBEPSEMOE
IIPEAIIONIOKEHNE, OLICHUBATh MPAaBUIBHOCTh MOPSAKA IIPOBENCHUS HCCIECIOBaHUS,
JIeNaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOJEHU U OMBITOB,;
IPOBOAUTH ONBITHl IO HAOMIOAEHUIO (U3HYECKUX SABJICHUW WM (PU3UUECKUX
CBOMCTB TeJa (M3ydeHHe BTOpOro 3akoHa HbprOTOHA, 3aKOHa COXpAaHEHHWs SHEPruH,
3aBHCHUMOCTh TEpHOoJa KoJieOaHUM NPYKMHHOTO MAasTHUKAa OT MAacChl TIpy3a M
KECTKOCTU TMPYXKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MaJbIX KOJICOAHUI,
NPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETa, Pa3JIOKEHHE OENoro cBeTa B CIEKTD,
U3YYEHUE CBOMCTB HM300PAKEHUSI B IJIOCKOM 3€pKalle M CBOMCTB HM300pakKeHUs
npeaMeTa B coOuparoleit JuH3e, HaOtoIeHUE CIUIOUIHBIX U JIMHEHYaThIX CIEKTPOB



U3IIYYEHUsS): CaMOCTOSITEIbHO COOMpPAaTh YCTAHOBKY U3 U30BITOYHOrO Habopa
000py/IOBaHMsI, ONKUCHIBAThH X0/l OMbITA U €TI0 PE3YAbTaThl, POPMYITHPOBATH BHIBOJIBI;
MPOBOJIUTH TIPU HEOOXOTUMOCTU CEPUI0 MPSMBIX U3MEPEHHM, OMpeAessis cpenHee
3HAYEHUE H3MEPSIEMON BEIMYMHBI ((POKYCHOE pacCTOSHHE COOUpArOUIed JHMH3BI),
00OCHOBBIBATH BHIOOD CIIOCO00a 3MEpeHUs (M3MEPUTETHLHOTO MPUOopa);

MIPOBOJIUTH MCCIICOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYHH C MCIIOJIIb30BAHUEM
OpsSMBIX HM3MEpEeHUM (3aBUCUMOCTh IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBOKCHUHM Oe3 HadaJdbHOW CKOpPOCTH, Teproja KOJeOaHW MaTeMaTH4ecKOro
MasiTHUKA OT JYIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAKEHHUS CBETA OT YIJIia MaJeHUs U
yria  TOpeloMJIeHHuss OT  yrjla  MajeHus): IUIAaHUpOBAaTh  HCCIEJOBaHHUE,
CaMOCTOAATETILHO COOHMpaTh YCTAHOBKY, (UKCHPOBATH PE3YNIbTAThl MOIY4ECHHOM
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJI€ TaOJIUIl U rpadUKOB, 1€7aTh BHIBOABI 10
pe3yibTaTaMm HCCIIEOBaHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUsI (U3NYECKUX BEIUYUH (CpPEemHSASs CKOPOCTh U
YCKOpEHHE Tela MpH PaBHOYCKOPEHHOM JBM)KEHHH, YCKOpEHHE CBOOOIHOTO
najzeHus1, >KECTKOCTh MPYXUHBI, KOODPUIIUEHT TPEeHUS CKOJIBKEHUS, MEXaHUYecKas
paboTa ¥ MOIIHOCTb, YacToTa M TeEepuoJ KojleOaHWH MaTeMaTUYeCKOro u
NPYXUHHOTO MasiTHUKOB, ONTHYECKAsl CuUjla COOMpArOIIe JTUH3bI, pauOaKTUBHbIN
¢doH): MIaHUPOBATH H3MEPEHHUS, COOHMpaATh HKCIEPUMEHTAIbHYIO YCTAHOBKY W
BBITIOJIHATh U3MEPEHUS, CIEAys MPEAT0KEHHOW WHCTPYKIMHU, BBIUUCISTh 3HAUCHUE
BEIMYMHBl W aHAIU3UPOBATh IIOJyYEHHBIE pe3yNbTaThl C Y4YETOM 3aJaHHOM
MTOTPEIHOCTH U3MEPEHUN;

coOMrofaTh TMpaBuja TEXHUKH O€30MacHOCTH IMpu pabore ¢ JabopaTopHBIM
000pyI0BaHUEM;

pa3nu4yaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PU3UYECKUX MOJEIEH: MaTrepraibHas
TOYKa, aOCONIFOTHO TBEPIOE TEJO, TOUEUHBIM UCTOYHHUK CBETA, Jy4, TOHKAas JIMH3a,
TUTaHeTapHas MOJIEeIh aTOMa, HYKJIOHHAs: MOJIETIh aTOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIUMBI JCHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONHUCaHHUs (B TOM YHCIE: CIHAOMETP, MaTYUKU
MOJIOKEHUSI, PACCTOSAHMS M YCKOPEHHMs, pakera, »5XOJIOT, OYKH, IEPUCKOIL,
doroanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKOIN, JO3UMETp, Kamepa
Buinbcona), ucronb3yst 3HaHUSL 0 CBOMCTBAaX (PM3MUECKUX SBICHUM U HEOOXOIUMbIE
¢buznyeckue 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMATUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKHX TPOIECCOB TPHU
peleHnN  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IJsl TOCTPOCHUS
n300pa’keHUH B IJIOCKOM 3€pKajie U COOMPAIOIEH JINH3E,

NPUBOJIUTH TMpPUMEPhl (HAXOAUTh HH(POpPMALMIO O NpUMEpax) MNPaAKTHYECKOro
UCIOJIb30BaHUs (DU3MUECKUX 3HAHWU B TMOBCEAHEBHOM XU3HU JUIsI oOecredeHus
0€30MacHOCTH TpH OOpalleHuu C MpUOOpaMU M TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEHHUSI 3/0pOBbS M COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKpYXKarollIen Cpeae;



OCYIIECTBIIATh TMOWCK WHpopManuu (uudeckoro coaepkanus B HHTEepHeTe,
CaMOCTOSITEILHO (POPMYNIMPYs MOMCKOBBIN 3allpoc, HAXOAUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH MOJIY4YEHHOM HWH(OpMalMM Ha OCHOBE HMEIOIIUXCA 3HAHUU H
JIOTTOJTHUTEIIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh IPH  BBIMIOJHEHUHU YYEOHBIX 3aJaHUNA  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pusznueckoro cojep)kaHus, CIpPaBOYHBIE MAaTepUalibl, PECYpPChl CETH
WntepHer, Bnaaerb mnpuéMaMH KOHCIIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
MH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAIIK M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO CONEpNKaHUs, MyOITHMIHO
MPEJCTABIIATh PE3yJIbTAThl TPOEKTHOM WJIM MCCJEN0BATEIbCKON JIESITEIbHOCTH, PH
3TOM TPaMOTHO HCIOJb30BATh HM3YYEHHBIM ITOHATUMHBIA armapar M3y4aeMoro
paznena (U3MKU W CONPOBOXKAATh BBICTYIJIEHHE Mpe3eHTauued c y4eToMm

OCOOCHHOCTEN ayJJUTOPUU CBEPCTHUKOB.

lll. TemaTnyeckoe nnaHUpoBaHue

Neo Pasaen nporpammbl. Kon.- [aTta
n/n BO
Tema ypoka nposeaeHnsA
Yyacos
nnaH | ¢akT
3AKOHbI B3AMUMOAENCTBUA U ABUXKEHUA TE 23y
1 MaTepunanbHaa Toyka. Cnucrtema oTcyeTa 1
2 MNepemelseHune 1
3 OnpepgeneHne KOOpAMHATLI ABMKYLLErOCA Tena 1
4 MNepemeweHne nNpu NPAMOJIUHENHOM PAaBHOMEPHOM 1
OBUXKEHUU
5 MpAMoAMHENHOE PAaBHOYCKOPEHHOE ABUXKEHME. YCKopeHue | 1
6 CKopOCTb NPAMOJIMHEMHOIO PAaBHOYCKOPEHHOTO ABMXKeHMA. | 1
padumK cKopocTH
7 MepemeleHne Npu NPAMOJIMHEMHOM PAaBHOYCKOPEHHOM 1
OBUKEHUU
8 MNepemeleHne Tena Npu NPAMOJIMHEMHOM 1
PaBHOYCKOPEHHOM ABUXKeHUM 6e3 HauyaIbHOW CKOPOCTH
9 NabopaTtopHana paboTa N2 1«UccnepoBanme 1




PaBHOYCKOPEHHOTO ABUKeHUA 6e3 HauyaIbHOM CKOPOCTUY

10 | OTHOCUTENbHOCTb ABUXKEHMUA 1
11 | NHepumnanbHble cnctembl oTcyeTa. Mepsbi 3aKOH HbtoToHa | 1
12 | Bropou 3aKOH HblOTOHa 1
13 | Tpetui 3aKoH HbtoTOHA 1
14 | CBobogHOEe nageHue Ten 1
15 | ABuxeHue Tena, 6poLeHHOro BEPTUKAAbHO BBEPX. 1
HesecomocTb. JTabopaTopHasa paboTa Ne 2 «M3mepeHune
YyCKOpeHuAa cBoboaHOro nageHmns»
16 | 3aKOH BCEMMPHOrO TArOTEHMA 1
17 | YckopeHue cBoH60aHOro NnageHus Ha 3emne u Apyrux 1
HebecHbIX Tenax
18 | MpAamonnHenHoe 1 KPUBOIN-HENHOe ABUXKeHue. [iBuKeHune | 1
TeNa No OKPYKHOCTU C MOCTOAHHOM NO MOAY/H0 CKOPOCTbIO
19 | PeweHune 3a4a4 N0 KNHEMATMKE HA PABHOYCKOPEHHOE U 1
paBHOMepHOe ABUXKeHWe, 3aKOHbl HbloTOHa.
20 | Umnynbc Tena. 3aKOH COXpaHEHMA MMNYNbCa 1
21 PeakTneBHOe aBuxKeHMe. PaKkeTbl 1
22 | BbiBOA 3aKOHa COXpPAHEHUSA MEXAHMYECKOW SHEPTUHN 1
23 KoHTposbHaa paboTta no Teme «3aKoHbl B3aumogenctemamn | 1
OBUXKEHUA Ten»
MEXAHUYECKWUE KOJTEBAHNA N BOJIHbI. 3BYK 12
24 | KonebatenbHoe apmkeHune. CBoboaHble KonebaHusn 1
25 | BennuuHbl, xapaktepusytowme KonebatenbHoe ABUKEHME 1
26 | labopaTtopHana pabota Ne 3 «McchnepoBaHue 3aBUCUMOCTH 1
nepmnoaa 1 4actoTbl CBOBOAHbIX KONebaHNIM MaATHUKA OT
OJIHbI €70 HUTU»
27 | 3atyxatowme KonebaHuA. BbiHyKAeHHble KonebaHuA 1
28 | Pe3oHaHC 1
29 | PacnpocTtpaHeHue KonebaHui B cpeae. BosHbl 1




30 | AnvHa BoaHbl. CKOPOCTb pacnpocTpaHeHUA BOH 1

31 | NcToYHMKM 3BYKa. 3BYKOBble KonebaHmsA 1

32 | BbicoTa, TEMOpP M FPOMKOCTb 3BYKa 1

33 | PacnpocTtpaHeHue 3ByKa. 3BYKOBbIE BOJIHbI 1

34 | KoHTponbHas paboTa no teme « MexaHuyeckue konebanuma |1
N BONIHbI. 3BYK»

35 | OTpaxeHue 3ByKa. 3BYKOBOW pe30HAHC 1
DJIEKTPOMAITHUTHOE MNMOJIE 16

36 | MarHuTtHoe none (§ 35) 1

37 | HanpaBneHue TOKa U HanpaBAEHUE IMHUIMA €r0 MarHUTHOro | 1
nonsa

38 | ObHapyXeHne MarHUTHOro NoJA No ero AencTBULO Ha 1
3NeKTPUYECKUI TOK. MpaBnno neBom pyku

39 NHayKuma marHutHoro nons. MarHMTHbIN NOTOK 1

40 | ABneHMe 31IEKTPOMArHUTHOM NHAOYKLNMK 1

41 | NabopaTtopHana paboTta N2 4 «M3yyeHne ABneHuA 1
3N1eKTPOMArHUTHON UHAYKLUNU»

42 HanpasneHne MHAYKUMOHHOIO TOKa. lNpasuno fleHuya 1

43 | ABneHne camonHAYKUUHK 1

44 NonyyeHune n nepegaya NnepemeHHOro 3/1IeKTPMYECKOoro 1
TOKa. TpaHcdopmaTtop

45 | DneKTpomMarHUTHoe none. IN1eKTPOMarHUT-Hble BOJIHbI 1

46 | KonebaTenbHbi KOHTYp. MonyyeHMe 3NeKTPOMArHUTHbIX 1
KonebaHum

47 MpuHUMNbI PaAUOCBA3N N TENEBNAEHUA 1

48 | DNeKTpoOMarHMTHaaA NpmMpoaa cBeTa 1

49 | NMpenomneHune ceeta. PU3nMYECKNIM CMbICN NOKA3aTeNs 1
npenomnenuna. ucnepcma

50 | Tvnbl onTMyeckux cnekTpoBs. JTabopaTopHaa paboTta Ne 1

5«Ha6fll0ﬂ,€HMe CNJIOLWHOrO M NIMHENYATbIX CNeKTpoB




MCNYCKAHMA »

51 | MNornoweHne n ncnyckaHue ceeta aTomamu. 1
MNpoucxoxaeHne NMHeNYaTbiX CNEKTPOB
CTPOEHUE ATOMA N ATOMHOIO A4PA 11

52 PagunoaktmsHoctb. Moagenn atomos 1

53 | PagmMoaKTnBHbIe NpeBpaLLeHnAa aTOMHbIX A4ep 1

54 | DKcnepumeHTanbHble MEeTOAbI NCCeA0BaHNA YacTul, 1
NabopaTtopHaa paboTa N2 6 «M3mepeHne ecTeCTBEHHOrO
pagnauMoHHOro ¢oHa A03UMETPOMY

55 | OTKpbITHE NPOTOHA M HEMTPOHA 1

56 | CoctaB aToMHoro aapa. AaepHbie cunbl (§ 58) 1

57 | 3Heprusa ceasu. edekt macc (§ 59) 1

58 | eneHwne agep ypaHa. LenHaa peakuyusa. labopaTopHasn 1
paboTta No 7 «M3yyeHne geneHuna sapa atoma ypaHa no
doTorpadum Tpekos»

59 | ApepHbin peakTop. Npeobpa3zoBaHme BHyTpeHHEN 3Heprun | 1
aTOMHbIX A4EP B 3/IEKTPUYECKYHO SHEPTULO.

60 | buonornyeckoe gencreme pagmaumn. 3akoH 1
PaAMOaKTUBHOIO pacnaja

61 | TepmosgepHas peakumna. KoHTposabHas paboTa Ne 3 no 1
Teme «CTpoeHue aToma U aTOMHOro aapa. Mcnonb3osaHue
SHEpPrnm aToOMHbIX AAep»

62 | JlTabopaTtopHana paboTta N2 8 «OueHKa nepmoaa 1
nosaypacnaga Haxo4ALWMXCA B BO3AyXe NPOAYKTOB pacnaga
rasa pagoHa».

NabopaTtopHaa pabota N2 9 «M3yyeHune TpeKkos

3apPAXKEHHbIX YacTuL, NO roToBbIM poTorpadpmnaAm»

(BbInONHAETCA AOMA)

CTPOEHUE N 3BOJTIHOLNA BCEJIEHHOM (54) 5

63 | CocTas, cTpoeHue un npouncxoxaeHne CoNHEYHOM CUCTEMDI 1

64 | bonbwwue nnaHetbl ConHeYyHOM cnuctembl. Manble Tena 1

ConHeYyHoM cuctemsl




65

CrtpoeHune, nsanyyerme v asoaouma CosHLUA U 3Be34.
CtpoeHue n agontoyma BceneHHom

66 | NoBTOpeHune n 0bobuieHne
67 | KOHTponbHas paboTa 3a Kypc OCHOBHOW LUKO/IbI
68 | PeweHune 3aaa4. AHaNM3 oWMOOK KOHTPOIbHOWM PaboTbl




