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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUWA M TpeOOBaHMU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeamera « Ouzmkay.

Cognepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCA W OPraHU3AIUI0 H3Y4YEHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNPEeJAMETHBIM pe3yjibTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHbIE CBSA3U E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (Mo Kiaccam), MpeuiaraeT MPUMEPHYIO MOCIIEI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIMXCsl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3J]aHUU paboyeil mporpaMMbl 1o y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpAa3yIOIUM  JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH H (PU3HYECKOMN
reorpadguei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUUMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAyYHOOOBSICHSITBHSBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIE0BAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

lenn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit @eaepanuu, peann3yroUUx



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).

Heaunsyyenusapu3uku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYaroIIuXcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa H3ydYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCcCHOHATBLHOM JACATEIIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUHM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIIMX pacuETHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel GU3HIECKOTO COJEp KAHMS,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOM ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OONIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 97 yaco (3 yaca B HEZIEIIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb 1a00paTopHBIX padboT U

ONBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb AeaeT BEIOOP MPOBEACHUS



1a00paTOPHBIX PA0OT U OMBITOB C YYETOM UHAUMBUYATbHBIX 0COOCHHOCTEHN
o0y4Jaromuxcs, CucKa SKCIEPUMEHTANIbHBIX 3aJlaHU, Mpe/iJlaraeéMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOTO 3K3aMEHa 10 (PU3HUKeE.

COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JIBUKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOe mpsiMosinHEHOEe nBHkeHHE. CpelHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiinHelHoe JBuxkeHue. (CBoOoaHOE
nagenue. OnbITel ['anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynipyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHHUSI TIOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr ConHua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHnenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIMaNbHAs SHEPTUS TeNa, TOJIHATOTO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas

SHEPrusl. Teopema 0 KUHETUYECKOU SHEPIUH.
3aKOHCOXpaHCHUAMEXaHUUECKOUIHEPTUH.
Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUN NBUKEHHS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenne CKopoCTH U YCKOPEHUS NPSIMOJIMHEMHOTO IBUKEHHS.

4. HccnenoBaHHENPU3HAKOBPABHOYCKOPEHHOT OJIBUKEHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKCHHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBI.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmoneHnnepeak THBHOT OIBUXKECHHSL.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnviepadbomol u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa Mo HaKJIOHHOM MIIOCKOCTH.

OnpeneneHne yCKOpEHHs Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIUW TNpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUS.
OnpenenennekodhPUITMECHTATPEHUICKOIBKECHUS.
OnpeneneHnexECTKOCTUIIPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TMPU PAaBHOMEPHOM JIBIKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCII0JIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.
N3yueHne3zakoHaCOXpaHEHUSIPHEPT U U.

Pa3znen 9. Mexanuveckue Kojge0aHHUs U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapAKTEPUCTUKHU KOJICOAHUN: IEPHO/I,
4acToTa, aMIUIATya. MaTtemMaThudecKuili 1 Npy>KUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKECHUU.



3aryxaromue — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBONCTBA MEXAHUYECKMX BOJH. I[IponmoneHble U
[IOIIepeYHble  BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ pPaclHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronenme koneOaHMii Tel MOJ AEUCTBUEM CHJIBl TSIKECTA M CHUJIIBI
yIIPYTOCTH.

Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmonenme 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o vk w N

AKyCTHYECKUUPE30HAHC.
Jlabopamopnviepadbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U IEPHO/Ia KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH Tepuoja KoyieOaHUW MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOUIUE  3aBUCUMOCTh  TEpUoAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3MepeHneycKopeHusCBOOOTHOTOMA ICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DIIEKTpOMarHuTHele  BOdHBL.  CBOiCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBOMCTBa’JIEKTPOMArHUTHBIXBOJIH.
2. BOJHOBBIECBOMCTBACBETA.
Jlabopamopnwviepadomot u onvimol.
1. W3ydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWUIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacrpocTtpanenue ceera. 3atMeHust Connna u Jlynel. Otpaxkenue ceta. Ilnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHUs cBera. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon onayuedr B guH3e. OnTuueckas cucrtema (Qortoamnmapara,
MHKpPOCKONAa M Telieckoma. [7a3 Kak ONThYeckas cuctema. bIn3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHBIX LIBETOB. JlucnepcusicBeTa.

Jemoncmpayuu.

[IpssMonuHEHOEPACTIPOCTPAHEHUECBETA.

OtpaxeHuecBera.

[TomyueHnue n300pa>keHHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenuecnera.

ONTUYECKUHCBETOBO/I.

Xon mydelt B coOuparoiie JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Mopnenbriasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnviepadbomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXKEHUS MIPEIMETa B INIOCKOM 3epKale.

3. HccnemoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJ€HUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenune N300paKeHUM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomieit
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbBITBI TIO BOCHPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHnTOBBIE SIBJICHHS.

Omneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHeyaTeie CIIEKTPHI.
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PannoaktuBHOCTh. Alnbda-, 6eTa- U raMma-uznyudeHnus. CTpoeHue aTOMHOIO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsoromsl.  PaguoakTuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SI€EP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aps0BOTO M MACCOBOTO YMCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M dHEpPruv. Peakuuu cuHTe3a U
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JleMCTBHUS pPagUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHeKTphIM3IIYyYEHUS U MOTJIOMIEHHUS.

2. CHeKTpbIpa3InYHbIXIa30B.

3. CnekrpBoaopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PaGoTtacu€éTunkanOHU3UPYIOMUXUZTYISHUH.

6. Peructpaunus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnviepadbomol u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrUM YAaCTHIbI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. UsmepenuepaamnoakTuBHOro(oHa.

IToBTOPUTEIHLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOAYITH IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allH
U 0000IIeHHs] TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
NPUOOPETEHHOTO TIPH U3YUYEHUHU BCEro Kypca (GU3MKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Qu3HKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy “3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaeTcs JTOCTHKEHUE NMPEAMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHus, (QopMHUpPYETC
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HCCIEHOBAHUSA
SBJICHUI MPUPOJBI W TEXHUKH, OBJIAJICHUE YMEHHUSMU OOBICHATH (PU3HUYECKUE
ABJICHUSA, IIPUMEHsAS IIOJIy4CHHBIE 3HAHHWs, pelarbh 3a7a4d, B TOM 4YHUCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIMANBHO AEATEIBHOCTHBIA XAPAKTEp MAHHOTO pasziella Pean3yeTcs
32 CYET TOrO, YTO OOyYaroluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
(u3nueckue SIBIEHMS B OKPYKaroLEeld TPUPOJIE U OBCETHEBHON KU3HU;

HCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U NOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;



OOBSACHATh Hay4yHbIE OCHOBBI HauOoJiee BaKHBIX JOCTUKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEP, MPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILLEHUS U COXPAHEHUsI BCEX U3BECTHBIX BUIOB
SHEPrUu.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHWS MPOI'PAMMBI MO
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuyenue ¢pu3MKy Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTHXKEHUE JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX

pE3yJIbTATOB.

B pe3ynbraTe nzyyeHus pU3MKM HAa YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIE PE3YJIbTaThl B

YacTH:

e 1) MaTpMOTHYECKOTrOBOCIIMTAHUSA:

e — MPOSIBJICHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
(bu3nUecKon HAyKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kKIaHCKOIO0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO3HAYUMBIXHU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUM
[1)76370 478

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3THUECKUX MNPUHUUIIOB B AEATEIBbHOCTU
YYEHOT0;

e 3)3CTeTHYECKOTOBOCIIUTAHMS

e — BOCIPHUSITHE ACTETUUYECKUX KAYeCTB (PU3HUECKOW HAyKHU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEeHHOCTHHAYYHOrONO3HAHMS:

e — OCO3HaHHE IICHHOCTH (PU3MYECKOM HayKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXXHEUIIEH COCTABISAIOLICH
KYJbTYpBIL;

e — pa3BUTHE HAy4yHOM JIIOOO3HATEIBPHOCTH, MHTEpPECA K HCCIEN0BATEIbCKOM
NEeATENbHOCTH;

e 5) ¢opMupoBaHuS  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronmoJIyyms:

e — OCO3HAaHHWE IIeHHOCTH O0e30MmacHoro o0pa3a >KW3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpPE, BaXXHOCTH IMpaBUJ O€30MacHOro IOBEJAEHUS Ha
TPAHCIOPTE, HA JI0OpOrax, ¢ IEKTPUYECKUM U TEIJIOBBIM OOOpPYAOBAHHEM B
JIOMAITHUX YCITOBUSAX;

e —Cc(hOpMUPOBAHHOCTh HaBblKa pe(dJEeKCUU, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYyroro 4eJOBeKa;



e 6) TPy1OBOIrOBOCHIUTAHMSA:

e — AKTUBHOE YYaCTHE B PEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U
COITMAJIbHOM HAIPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (UBUUYECKUX
3HAHMM;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHUIO Tpodecchil, CBI3aHHBIX ¢ PUBUKOM;

e 7)3KOJOrH4e€CKOTrOBOCIIMTAHUS:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3aj1ad B
o0JlacTh OKpY’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TJI00AILHOTO XapaKTepa SKOJIOTMYECKUX MpoOjIeM U MyTed HX
pelieHus;

e 8) aganTanuM K M3MEHSKOIIMMCS YCJIOBHSM CONHAJBHOH M NPUPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TPH BBHINIOJHEHUU HCCICIOBAaHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIETEHTHOCTU YEpe3 MPAKTUUECKYIO
NESITEIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHWU HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX OOBEKTAX U SBIICHHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
1076370478

e — IUTAHUPOBAHUE CBOErO0 pAa3BUTHUS B NPHOOPETEHWHU HOBBIX (UZUICCKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIEHKA CBOUX JIEUCTBUU C YUETOM BIMSHUS HA OKPYXAIOIIYIO Cperdy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl O (U3WKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIONINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHBIC JICUCTBUSI.

ITo3znaBaTebHBIE YHUBEPCA/IbHBIC yqeﬁnble I[CﬁCTBPIﬂ

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHuss Y4eOHOW (u3MUecKout
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTeIbCKHe e MCTBYA .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IJIaHY OMBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYNIHpOBaTH 0000IIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOMCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMIPEACTABIICHHUS,

CaMOCTOSITCJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OPMY IIPEICTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIEyHHBepCaJIbHbIeyYeOHbICACHCTBHSA:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJadyd M TOAJAepKaHUE
0J1aroXKeaaTeaIbHOCTH OOIICHHS,

COIOCTABJISITh CBOM CYXICHHS C CYXICHHSIMH JPYTHMX YYaCTHHUKOB
nyanora, 0OHapy>KMBaTh Pa3IMUKMe U CXOJICTBO MO3UIIHIM;



BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPECTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYaTbHON pabOThl MpU pEHIeHUHd KOHKPETHOW (hU3MUECKO
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIMX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX HPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3MUECKON 3a7a9u WU
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), IMOIHOHAJIbLHBIMNHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWA WJIM TIPOCKTa) Ha OCHOBE HOBBIX
00CTOSITENHCTB, W3MCHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0Sl HA MECTO APYroro 4YejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NIeCKUX 3a7ad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus: B 7 Kiacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U  XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHUS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHWE TEJ, MPEBPAIICHUS
MEXaHUYECKOW PHEPTrHH) IO OMUCAHMI0 MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOU
OpUpPOJE, NAEHCTBUE CWJIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKHM) (PU3UUECKUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHHS, UCTIONB3YS
dusznueckre BeTMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSKECTH, BEC
Tela, cuila TPEeHWs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M IMOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMU,
CTpOUTH TpahWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJIb3Ys MpaBuiia CIOXKEHUsI Cuil (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYEeCKOH



SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSICHATH (U3UYECKUE SBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3a7adyd B |—2 J€WCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUYECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIIATH IPOBEPSIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAaXOJWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBO/IBI 10 €T0 PE3yJbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB Te: dbopmynupoBaTh IpOBEpsIEMbIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYy1I0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBINIOJIHATh MpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIB30BAHMEM aHAJIOTOBBIX W
M(POBBIX TPUOOPOB, 3aMUCHIBATH ITOKAa3aHUS TPHOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABWKYILIETOCAd TeJla OT BPEMEHU JBHXKEHUS TElla, CHUJIBI
TPEHUS CKOJIKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COPUKOCHOBEHHUS TEJI, CUIIBI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CUIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIa U OT IUVIOTHOCTHU JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4acTBOBATh B
IUTAHUPOBAHWM  Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC
MPEUIOKEHHBIX TaONHI U TpauUKOB, JAENaTh BBIBOABI MO pe3yJbTaTam
WCCJIEIOBAHUS;



MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Teja, CHJIa TPEHUS CKOJIBKEHUS,
JaBICHWE  BO3[yXa, BHITAIKMBAIOMIAasg CWJIa, JEHCTByromas  Ha
NOTPYXKEHHOE B JKHJIKOCTh TENO, KOA((UIMEHT MONe3HOTO JEHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISATH 3HAUCHUE NCKOMOM BEITUYMHBL;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABUKHBIA U HETTOABUKHBIA 010K, HAKIIOHHASI TUNTOCKOCTH;
XapaKTepU30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJOMPOBOJAA, THUIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHMSI
0 CBOMCTBaX (pU3HUYECKHX SBICHHA M HEOOXOJIMMBIC (DM3UYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uHH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM M TyTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BiajgeTh NpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMMYHO JeNaTh KpPaTKHe COOOIIEHUS O Pe3yJbTaTax MPOCKTOB
WK y4eOHBIX WCCIEJOBaHUM, MpPH OSTOM T'PAMOTHO WCIIOJIH30BATh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (U3ukd, COMpPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAITUCH;

MPU BBIMOTHCHUU YUYEOHBIX MPOCKTOB WM HCCIEIOBAHUI pPaCIpeessTh
00S13aHHOCTH B TPYMIE B COOTBETCTBHU C ITOCTABJICHHBIMU 3aJadamH,
CIeNUTh 3a BBINIOJIHEHWEM IUTAHA JICWCTBHIA, aJEKBATHO OIICHUBATH



COOCTBEHHBIN BKJIaJ B ACATCIBHOCTD I'pynIibl, BBICTpAanBaTb
KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHC, YUUTBIBasA MHCHUC OKPYKAIOMIHX.

K xoHIy 00yueHus: B 9 Kiacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILECTBA, KPUCTATIMUECKUE U
aMmopdHble Tela, HACHIIEHHBIH M HEHACBHIINICHHBIM Tap, BIAXXHOCTh
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrus, TEIJIOBOM JBUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIECKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M C)KaThe, Tervionepeaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEp/ACBaHUE), KHUIICHHE,
TeIIonepeaya (TeTUIONIPOBOHOCT, KOHBEKITHS, U3JITy4YeHHE),
AJIEKTpU3alUs TeJ, B3aUMOJICHCTBUE 3apsIOB, JACHCTBUA DJICKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIENCTBUE
MAarHuTHOTO TIOJISI HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (U3NUECKUX  SBJICHUH B
OKpYXKaroleM MHpe, B TOM 4Hcie (U3UYECKHE SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUISCKUE
SBJICHUS B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpedd IMOII0COB, PO MAarHUTHOTO TMOJS JUIS KWU3HU Ha
3emJie, MOJISIPHOE CUSHUE, MIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (NMpHU3HAKH) (U3UICCKUX
SIBJICHUM;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKUE SBJICHHUS, MCIIOJIB3YS
bu3uYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPECHHSS SHEPrUs, KOJIHUIECTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
MJIABJICHUS, YJeNbHAs TEIJIOoTa IapooOpa3oBaHus, yAedbHAs TeIuioTa
CropaHdsl TOIUIMBA, KOA((PUIMEHT TMOJIe3HOr0 JCHCTBHS TEIJIOBOM
MAIIWHbI, OTHOCHUTEJIbHAs BJIAXKHOCTh BO3AYyXa, DJICKTPHUYECKUU 3apsl,
CWJIA TOKAa, JJICKTPHUYECKOE HAMNPSIKEHUE, COMPOTHUBJICHUE IPOBOJHUKA,
yICIbHOEC  CONPOTHBIICHHE  BemiecTBa, pabora W MOIIHOCTH
AJEKTPUYECKOTO TOKa), TMpPU ONHUCAHWM TMPABUIBHO  TPaKTOBATh
(bU3UYECKU CMBIC]T WCMOJBb3YEMbIX BEJIWYMH, 0003HAYCHUS U CIUHUIIBI
bU3NYECKUX BEJIWYUH, HAXOAWUTh (POPMYIIBI, CBS3BIBAIOIIHME JIAHHYIO



bU3NYECKYI0 BEJIMYMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTEepU30BaTh CBONCTBA TeJ, (PU3UYECKHUE SBJICHUS M MPOIECCHI,
WCMOJIb3ysl OCHOBHBIE MOJIOXKEHUS MOJEKYJIAPHO--KUHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHIIUIN CYNEPIO3UIUU MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHUs 3apsijia, 3akoH OMa JiJIsl yyacTKa LeTH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHUs DJHEpPruy, IpU OTOM J1aBaTh
cloBecHYIO0 (OPMYJIMPOBKY 3aKOHAa U 3aIlUChIBATh €r0 MaTeMaTUYeCKOe
BBIPAXKEHHUE;

OOBSICHATh (PU3MUECKHE MPOIEeCChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTYaIMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYHHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOTMYeCKUX
1aroB ¢ omnopor Ha 1—2 W3y4eHHBIX CBOMCTBAa (PUBMYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

pemiatb pacu€THbie 3aJadyd B 2—3 JEUCTBUS, HCIOJIB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBaromue (pU3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
YCJIOBHUS 3aJlaud 3alliChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEJOCTATOK
JAHHBIX JUISI pElIeHWs 3aJladyd, BBIOUpaTh 3aKOHBI U (OPMYIIHI,
HEeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pPacd€Thl M CpPaBHUBATH
MOJIY4EHHOE 3HaUYeHHE (PU3NIECKOM BEIIMIMHBI C H3BECTHBIMH JTAHHBIMU;
pacrio3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, WCIIOJIb3Yys OINHUCAHUE HCCIEIOBaHUS, BBIICISThH
MpOBEPSAEMOE  MPEIANOJOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICAOBAHMUS, J€TaTh BBIBOIBI;

IPOBOJIUTh OMBITHI TI0 HAOMIOACHUIO (U3UYCCKUX SBJICHUH WU
(bU3UYIECKUX CBOMCTB TeJ (KaNMMILIAPHBIC SBICHUS, 3aBUCHMOCTD JaBJICHUS
BO3JlyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH MPOIECcCca OCTHIBAHUS U
HarpeBaHus NpPU H3IYYEHUH OT IBETa U3Jydarouen (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHHsI BOJBI OT TEMIEPATypPbl KUJIKOCTU U
wIomaan €€ TIOBEPXHOCTH, DJJEKTpU3alUus TeJl W B3aUMOICHUCTBUE
AJEKTPUYECKUX  3apsi0B, B3aUMOJCHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW TOCTOSHHBIX MAarHUTOB, JCUCTBUSA
MAarHMTHOTO TMOJII Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA DJEKTPOJBHUTATEeNsl IMOCTOSHHOTO TOKa): (OpMyIHpOBATH
IPOBEPSIEMBIE MPETION0KEHUS, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0OBaHMSs, OTMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ MOPSIMBIE  W3MEPEHHS  TEMIIEPATypbl,  OTHOCUTEIIbHOMN
BJI&XXHOCTH BO3JyXd, CHWJIbl TOKA, HANPSXKEHUS C HCHOJb30BAHUEM
AHAJIOTOBBIX NPUOOPOB U NIaTYMKOB (U3UYECKUX BEIMYHUH, CPABHUBATH
pe3yJbTaThl U3MEPEHHM C YIETOM 3aJaHHOM aOCOJIFOTHOM MOTPEITHOCTH;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
Ipyrod ¢ HCHOJB30BAHMEM MpPSMBIX  HM3MEpPEHUH  (3aBUCUMOCTD
CONMPOTHUBJIECHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAH IONEPEYHOTO
CEYEHMsI U Y/AEJIbHOTO COIPOTUBIICHUS BEUIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYLUIErO0 4epe3 TMPOBOJHUK, OT HANPSHKEHWS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJIEAOBATEIbHOIO M MApaJUIeIbHOIO0 COEIUHEHUN
IPOBOJAHUKOB): ITUIAHUPOBATh HCCJENOBaHME, COOMpATh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys MNPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOIBI 110 pE3yIbTaTaM MUCCIE0BAHMUS;

OPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BENUYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabota W
MOIIIHOCTh 3JEKTPUYECKOTr0 TOKa): TUIAaHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIysl MPEIJIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI;

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHS IOMOB, THTPOMETp, MapoBasi TypOWHa, aMIIepMeTp,
BOJITMETP, CUETUMK DJIEKTPUUECKON BSHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HArPeBATENbHBIE AIEKTPONPUOOPHI (IPUMEPHI), DIIEKTPUUECKUE
IPEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUA O CBOMCTBaxX (DM3UYECKUX SBJICHUM U HEOOXOIMMBIC
¢dusznueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
npuOOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKAM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETpP, ABUIAaTENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPHUUYECKUX
Lened ¢ MocjiaeI0BaTEeIbHbIM U MapajuIEIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMSI JIEMEHTOB MIEKTPHUUECKHUX LETEH;
OPUBOAUTH  OpUMEphl  (HaXxoAuTh  HUHGPOPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3MYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3J0pPOBbS U COOJIIOIECHHUS
HOPM 3KOJIOTMYECKOT0 OBEACHMS B OKPYIKAIOILEH CpeE;

OCYILECTBIATh TOUCK HH(POpMAMK  (U3NYECKOTO COACPNKAHHUS B
WNuTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM M NYyTEM CpPaBHEHHUS
JOTOJIHUTENBHBIX ~ WCTOYHUKOB  BBIAENATH MH(pOpMAIUIo, KOoTopas
ABJIAETCS IPOTUBOPEUYMBOM WIIM MOXET OBITh HEJOCTOBEPHOI;



MCIIOJB30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepatypy  (pusmUeckoro coaep)kaHds, CIPAaBOYHBIE MaTEpHAIbI,
pecypcnl cetn MIHTEepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHMUS,
0000mass wHOpMalMIO W3 HECKOJBbKUX MCTOYHUKOB (HU3NYECKOTO
CONEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEIACTABIATH PE3yIbTaThl
NPOEKTHOW WJIM WCCIIENOBATENbCKON NEATEIbHOCTH, MPH STOM T'PaMOTHO
UCTIOJBh30BaTh HM3yUYEHHBIM MOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAILINCIH;

NPy BBHITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHMNA (PU3MUECKHX
IPOIIECCOB pacCIpenessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBHITIOJIHEHUEM TIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESTeLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenusi B 9 Kiaacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCuU€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHWYECKOTO JABIKECHHS, nedopmarus
(ympyrasi, TiacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3KH, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IEHTP TSKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI,
IIKajda JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAaTbHO30PKOCTbD,
CIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, alb(a-, 0eTa- U raMMa-u3IydeHuUs,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABUKEHHE, CBOOOIHOE
IaJICHUE TEJI, PABHOMEPHOE JIBMKCHHUE 0 OKPYKHOCTHU, B3AaUMOJCUCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOJeOaTelbHOE NBIDKEHUE (3aTyXalollue u
BBIHYK/ICHHBIE KOJ€0aHUs), PE30HAHC, BOJHOBOE JIBHXKEHUE, OTPaKEHUE
3ByKa, MPSAMOJMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHHE OEJIoro CBeTa B
CIIGKTP M CJOXEHHE CIEeKTPaJbHbIX [BETOB, JHCIEPCHUS CBETA,
€CTECTBEHHAs! PaJWOAaKTUBHOCTb, BO3HUKHOBCHHE JIMHEWYATOrO CIIEKTpa
U3JIYy4YEeHUs1) 110 ONMMCAHUIO UX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYECHHBIX  (PU3UYECKUX  SIBICHUU B
OKpYy)KaromeM Mupe (B TOM uuclie (PU3MYECKHE SIBICHHS B MPUPOJIE:
MPUJIMBBI U OTJIUBBI, JIBHKEHHE IUIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE



JIBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSTAE 3BYKOB JKHUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETa Tel,
ONTUYECKUE SIBJICHUS B TPUPOJE, OHUOIOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
paaMOaKTUBHBIN ()OH, KOCMUYECKHE JIyUd, PATUOAKTHUBHOE H3IIyUCHUE
NPUPOJAHBIX MHUHEPANIOB, JIEMCTBUE pPAAUMOAKTHUBHBIX HW3JIYYCHUH Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (PU3MUECKUX
SIBJICHU;

OMHUCHIBATh U3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SIBJICHUS, UCIOJIb3YS
dbu3uYecKkue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TMpH
HEPAaBHOMEPHOM JIBMOKEHUM, YCKOPEHHUE, MEepPEMEUICHHUE, MYyTh, YIJOBasd
CKOpOCTb, CHJIA TPEHHMs, CHJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TAJICHUS, BEC TeJla, HUMIIYJIbC TeJla, HWMITYJIbC CHIIBI,
MexaHuuyeckass paboTra W MOIIHOCTh, TMOTCHIMAIbHAS DHEPrus Tela,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CXKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrusi, IMOJHAsg MEXaHWYecKas »JHeprus,
NEePUOJ U YacToTa KoJieOaHU, IJTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHUS CPEJbl), MPU OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONb3YEMbIX BEJIHYMH,
0003HaueHUsT W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUMUHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHWS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHJI, NPUHIUII OTHOCUTEIbHOCTU [ amuies,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS MMITYJIbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsAI0BOT0 U MaCCOBOI'0 YHCEI
IpU SJICPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOKMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CHUTYallUi MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsICHEHHWEe U3 2-3
JIOTUYECKUX IIAroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3amadd  (OmUparoniuMecs Ha CcuUcTeMy u3  2-3
YPaBHEHHI ), HUCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKHE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBATh KPATKOE
yCIJIOBHE, BBISIBISATh HEIOCTAIONIME WM U30BITOUHbIC JAHHbBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsI PEIICHUS, TPOBOJUTHh PACUETHI U



OIICHWBATh PCAIMCTUYHOCTh IMOJYYECHHOTO 3HAYCHHUS (U3UUCCKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOIIH
(GU3HYECKHX METOJOB, HCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpoBepsIeMOEe  TIPEJIIOJIOKEHUE, OIEHUBATh MPaBWIBHOCTh IOPSIKA
NPOBEJICHUS  WCCICIOBAHUSA, JIeJlaTh  BBIBOJBI, HHTEPIPETUPOBATH
PE3yNIbTAaThl HAOIOICHHUI U OTIBITOB;

NPOBOAUTL OMNBITBI 1O HAOMIOAEHUIO (PU3WYCCKUX SIBICHUN WIH
¢u3HUeCcKrX CBOWCTB TeNl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHECHUSI DHEPTUH, 3aBUCHUMOCTh IEepHUoAa KOJICOAHWW MPYKUHHOTO
MasTHUKA OT MAacChl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBHCHMOCTH OT
aMIUTUTYIBI MaJIBIX KOJCOAHMH, IPIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasiokeHne OeJIoro CBeTa B CIICKTpP, U3YUYCHUE CBOWCTB M300pakKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300paXCHHs MpeaMeTa B COOMparoen
JWH3e, HAOJIOJCHUE CIUIOIIHBIX W JUHEHYATBIX CHEKTPOB H3JIYYCHHS):
CaMOCTOSTEILHO  COOMpaTh YCTAaHOBKY W3 HW30BITOYHOro Habopa
o0oOpyZOBaHUs, OINHCHIBATH  XOJI OMbITAa W  €ro  Pe3yJbTaThl,
(OpMyITPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, Oompenensis
CpelHee 3HaYeHHe u3MepseMOod BeNMMYUHBI ((OKYCHOE paccTosiHuE
cobuparomieit JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HU3MEpEHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX W3MEPEHHUM (3aBUCUMOCTH NYyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMIKEHWU O€3 HayalbHOW CKOPOCTH, IMEpUOna
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJWHBI HHUTU, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloOMJICHHsS OT yria
najeHus): IUJIAHUPOBAaTh HCCJIEJIOBAHHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh pEe3ydbTaThl  MOJYYECHHOW 3aBUCHMOCTH
du3nUecknxX BENIWYMH B BHUJE TaOMUIl W TpaduKOB, JenaTh BHIBOJABI IO
pe3yNbTaTaM HCCIICIOBAHUS;

POBOANTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEITUYUH (CpemHsis
CKOPOCTh ¥ YyCKOpEHHE Tella TMPU PABHOYCKOPCHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOdhHUIHEHT
TPEHHsI CKOJNBKCHHs, MEXaHWueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYeCcKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKass cuia coOuparouied JUH3bI, PAAMOAKTUBHBIA  (QOH):
MJIAaHUPOBATH M3MEPEHUS, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY M
BBITIOJTHSATh U3MEPEHUS, CIIeTys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI;



coOJ01aTh paBUila TEXHUKU O€300aCHOCTH U paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYCHHBIX (PU3UYECKHX MOJEICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUTAHETApHAas MOJENIb aroMa, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUcaHUs (B TOM YHCIE:
CIHUJIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HUCHOIB3ys 3HAHUSA O
CBOWMCTBaX (PHU3MYECKHX SIBICHHMA ¥ HEOOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI U CXEMATHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
NPy pElIeHUN Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMBI st
NOCTpOeHUs N300pakKeHUI B IJIOCKOM 3€pKajie B COOMparoIiei TMH3E;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3I0pOBbS M COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACp)KAHHUS B
WNuTepHere, caMOCTOSITENNBHO (DOPMYIUPYS MOUCKOBBIN 3aMpOC, HaXOIUTh
MyTU OMpeNeNIeHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (pu3MUecKoro coaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MIHTepHET, BIageTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIMU U3 OJHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
AESTeNbHOCTH, TPU OSTOM TIPaMOTHO  HCIOJNB30BATh  HM3yYCHHBIN
NOHSITHIHBIA ammapaT W3y4aemMoro paszjena (U3NKH W COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAME C Y4ETOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



KaJIeH}IapHO-TeMaTI/I‘IeCKOC IMJIAHUPOBAHHE

Ne [nan Temaypoka Jomarinee
/o 3ajaHue
1 01.09 | Marepuanbnasrodka. Cucrtemaorcyera. .1 cr.93.1(1,2)
2 04.09 | Tpaekropus. [1yre. [lepemenienue. m.2 cr.12 3.2(1)
3 06.09 | OnpeneeHNEeKOOPIMHATHIIBHUKYIIIETOCITENA. .3 ctp.153.3(1)
4 08.09 | [lepememenue npu MPsIMOIMHEHHOM paBHOMEPHOM .4 ctp.19 3.4(2)
IBIKeHnu. Pemenune 3aay4.
S) 11.09 | IlpssimosmHEHOEpaBHOYCKOPEHHOEIBI)KEHNE. YCcKopenue. | 1.5 crp.24 3.(2,3)
6 13.09 | Pemenwue 3amau no Teme «PaBHOMEpHOE MPSMOJIMHEHHOE 11.4-5,TI0OBTOPUTH
TIBYKEHUEY.
7 15.09 | CxopocTh MPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JBIKEHUS. | 1.6, yrip.6(1)
['paduk ckopoctu.
8 18.09 | IlepemenieHuennpupaBHOYCKOPEHHOMIBH)KEHUH. n.7, ynp.7(1,2)
9 20.09 | [lepememienue nMpu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM n.8, ynp.8(1)
JIBIDKEHUH 0€3 HavaJIbHOM CKOPOCTH.
10 22.09 | OTHOCUTETHHOCTHIBHKCHUSI. 1.9, ynp.9(1,2)
11 25.09 | JIabopatopHas paboraNel «MccnenoBanue
PaBHOYCKOPEHHOTO JIBM)KEHUS 0€3 HAa4aIbHOIN CKOPOCTHY.
12 27.09 [epsrlii 3akoH Hprotona.BTopoii 3akon HeloToHa. n.10-11, ynp.11
13 29.09 | Pemenue 3amau «BTopoii 3akoH HetoToHaY. n.10,11,moBTOPUTH
14 02.10 | TperuiizakoHHprOTOHA. .12, ynp.12
15 04.10 Pemtenue 3amay o teme «3akoHbl HeroTOoHAY. 11.10,12,moBTOpPUTH
16 06.10 | CBobGoaHOECMaIEHUETET. m.13, yrp.13(1,2)
17 09.10 | JIBmxeHue Tena, OPOIIEHHOTO BEPTHUKAILHO BBEPX. m.14, yrp.14
HesecomocCTs.
18 11.10 | 3aKOHBCEMUPHOTOTITOTEHHUSI. .15, ynp.15(4)
19 13.10 Pemenne 3aga4d o Teme «3aKOH BCEMHPHOTO TATOTCHHUSI m.14,15,moBTOpUTH
20 16.10 | YckopeHue cBOOOHOTO MajeHUs Ha 3eMIIe B IPYTUX .16, yrip.16(1,3)
HEOECHBIX Tel.
21 18.10 | IIpsAmonuHEelHOE M KPUBOJIUMHEHHOCIBIDKCHHUE. m.13,14,moBTOpPUTH
22 20.10 | Pemenue 3ama4 no teMe «CBOOOAHOE MTAJICHUEY. .17, ynp.17(1)
23 23.10 | JIabopatopHas padota Ne2 «l3mepeHne yckopeHus
CBOOOJHOTO NaJICHUS.
24 25.10 | JIBmkeHue Tena o OKPYKHOCTHU € TIOCTOSIHHOM Mo Moaynto | .18, ynp18(2)
CKOPOCTBIO.
25 27.10 | MckyccTBEeHHBIECITYTHUKU3EMJIH. .19, ynp.19
26 08.11 Pemenue 3aau no teme «JIBukeHHe Tena Mo MO0 1.18,19,moBTOPUTHL
CKOPOCTBIO»
27 10.11 | Mmnynbecrena. Mmynbccubl 11.20,BOnpOoCHI
28 13.11 | 3ak0oH coXpaHEHHs] UMITYJIbCa. c1.81-83
29 15.11 | PeakTuBHOE/BHXKEHHE. PakeThl. n.21, ynp.21(3)
30 17.11 | KonrponasHas pabotaNel «IIpsmonuneiinoe
PaBHOYCKOpEHHOE JBIKeHHEe. 3akoHbl HbroTOHaY.
31 20.11 | IToBTOpenue no teme « Mmmymabey.
32 22.11 | Pemenue 3a1a4 1o TeMe «3aKOH COXPAHEHUS UMITYJIbCA» ynp.20
33 24.11 | 3aKOH COXpaHEHHUs] MEXaHUYECKOM SHEPIUH. n.22, ynp.22
34 27.11 | PemeHue 3a/1a4 Ha 3aKOH COXpAaHEHUs YHEPTUH. KapTOUYKHU
35 29.11 | IIpoBeps cebs 0 UTOraMm IJIaBBL cTp.95-97
36 01.12 3aKOHBI B3aUMOJEHCTBUS U ABIKEHUS TE. KOHCHEKT




37 04.12 | KoneGarenpHoeapmwkenne. CB0OOIHBIEKOICOaHNS n.23, ynp.23(2)
38 06.12 | BennuuHbl, XapaKTepU3YIOMHUEK0Ie0aTeIbHOEABIKCHHIE .24, ynp.24(5)
39 08.12 | JIabopartopHas paboraNe3 «lccrnenoBanue 3aBUCHMOCTH
Mepro/ia ¥ YaCTOTHI CBOOOIHBIX KOJICOaHU HUTSHOTO
MasiTHUKA OT €r0 JUTHHBD)
40 11.12 | l'apmonmnueckue KoneOanus. 3aTyxaromue Kojiebanus n.25, ynp.25(1)
41 13.12 | BeiHyKACHHBIEC KOJICOAHNUSI. 11.26, BOIIPOCHI
42 15.12 | Pe3onanc. Pacnpoctpanenue kosiebanwmii B cpejie. BoaHbI. 1m.27-28, yrp.26(3)
43 18.12 | Jlnmna BomHBL. CKOPOCTH pacpOCTPAHCHHUS BOJIH. .29, ynp.27
44 20.12 | Pemenwne 3anad mo teme «JlmuHa BomHBL CKOPOCTH
pacrpocTpaHeHHs BOJIHY.
45 22.12 | UctouyHuK 3ByKa. 3BYKOBBIE KOJIECOAHMS. .30, ynp.28(1)
46 25.12 | BeicoTa, TeMOp M TPOMKOCTb 3BYKA. n.31, ynp.29(1)
47 27.12 | PacnpocTtpaHeHue 3ByKa. 3BYKOBBIC BOJTHBI. 11.32,ynp.30(5,6)
48 29.12 | OrpaxeHune 3ByKa. 3ByKOBOM PE30HAHC 11.33,BoNpocCHl
49 10.01 | MarauTHO® TIOJIE. .34, ynp.31(3)
50 12.01 | HampaBiieHHe TOKa W HampaBJIeHUE JTMHAN ero MarHuTHoro | .35, ymp32(1)
TOJISI.
o1 15.01 | OGHapyxeHHe MarHUTHOTO TIOJIS 110 €0 JICHCTBHIO Ha .36, ynp.33(2)
ANEKTpUYeCcKuil TOK. ITpaBuio seBo pykH.
52 17.01 | Pemenue 3a1a4 Ha MPUMEHEHHUE ITPABUIT JICBOW PYKH.
53 19.01 | MHIyKOMsS MarHUTHOTO TOJISL. .37, ynp.34(1)
54 22.01 | MarHuTHBINA MOTOK .38, yrp.35
55 24.01 | KonTtposbHas pabota Ne2 o teme «MexaHuueckue
KOJICOAHHSI U BOJTHBD.
56 26.01 | SIBneHMEdTEKTPOMATHUTHOMUHIYKITUH. .39, yrip.36
57 29.01 | JIabopatopHas padota Ned «l3ydueHue siBeHus
AJIEKTPOMArHUTHOW MHTKITHN)
58 31.01 | HanmpaBnenue naayknuoHHoro Toka. [Ipasuso Jlenna. 1.40,ynp.37(2)
59 02.02 | SIBneHMECaMOMHIYKIINH. .41, ynp.38
60 05.02 | IlonydeHnue u mepeaava MEPEMEHHOTO IEKTPUIECKOTO m.42, yp.39
toka. TpaHnchopmarop.
61 07.02 | Pemenue 3anau o teme «Tpanchopmaropy
62 09.02 | DaekTpoMarHUTHOECTOJIE. .43, ynp.40
63 12.02 | DieKTPOMAarHUTHBICBOJIHBI. .44, ynp.41(2)
64 14.02 | KonebarenbHblit KOHTYD. [lomydeHne 31eKTpOMarHuTHBIX .45, ynp.42
KoJieOaHuH.
65 16.02 [TpuHIUITBIPAIUOCBS3U U TEICBUICHMUS. .46, ynp.43
66 19.02 | DnekTpomMarHUTHASIPUPOIACBETA. 11.47, KOHCIIEKT
67 21.02 | IIpenomnenue cBera. PU3MUECKHUI CMBICIT TTOKA3aTes .48, ymp. 44(1)
IPETOMIICHHUS.
68 26.02 | ducnepcusiceta. [{Beraren. .49, ynp.45(2)
69 28.02 | TUNBIONTHYECKUXCIEKTPOB. 11.50, KOHCIIEKT
70 01.03 | [lornomeHue U UCITyCKaHUE CBETa AaTOMaMHU. n.51,cTp.216
[TpoucxosxaeHue JIMHEeHYaThIX CHEKTPOB 3aJlaHue.
71 04.03 | JIabopatopHas pabota Ne5 «HabmroeHne CriomHoro
CIIEKTPOBY
72 06.03 | Pemenue 3a1a4 1o TeMe «NEKTPOMArHUTHOE TOJIE)
73 11.03 PagmoaktuBHOCTE. MOIEIMAaTOMOB. .52, KOHCIIEKT
74 13.03 | PasmoakTUBHBIETIPEBPAIICHUSATOMHBIXSIEP. n.53, ynp.46(5)
75 15.03 Pemrenue 3agau no reme «PannoakTrBHBIE IPEBpAICHUS Kaprouku




ATOMHBIX AOCP».

76 18.03 | DkcnepuMeHTaTbHBIE METO Bl HCCIICIOBAHUS YACTHII. n.54-55, ynp47
OTKpbITHE IPOTOHA U HEUTPOHA.
77 20.03 | CocraB aToMHOTO sizipa. SliepHbIe CUITBL. .56, ynp.48(5)
78 22.03 | DHeprusceszu. JledekrMaccsl. .57, KOHCIIEKT
79 01.04 | Pemenue 3amau o teme «OHeprus cBs3u. Jledext macey. Kaprouku
80 03.04 | Hdenenue sinep ypana. LlenHast peakumsi. S nepHpiiipeaktop. | 1m.58, KOHCIIEKT
81 05.04 | IIpeoOpazoBaHKe BHYTPEHHEH SHEPTUU aTOMHBIX SiIep B .59, KOHCTIEKT
AIIEKTPUUYECKYIO SHEPTHIO.
82 08.04 | AtoMHasPHEpreTHKA. 11.60, 1oknan
83 10.04 Buonorudeckoe aelicTBre paauanui. 3aKoH .61, BOpoCk
palMOaKTHBHOTO pacraja.
84 12.04 | TepmosiepHaspeaKIus. .62, BOMIPOCHI
85 15.04 | JlaGopatopHas padota Ne6 «/3mMepeHne eCTeCTBEHHOTO
pagranuoOHHOTO PoHA JTOZUMETPOM)»
86 17.04 | JlaGopatopHas padota Ne7 « M3ydeHnue aeneHus sapa ypaHa
1o GororpadusiMm rOTOBBIX TPEKOBY
87 19.04 | JIaGopatopHas padota Ne8 «OreHKka nepro/a moaypacmaia
HaXOJISAIINXCS B BO3JIyXe MPOJAYKTOB paciiaja ra3za pajoHa»
88 22.04 | JIabopatopHas pabota Ne9 «3ydeHune TpeKoB 3apsiHKEHHBIX
YaCTHI] TIO TOTOBBIM (poToTpadusimy»
89 24.04 | Cocta, cTpoeHHe u porcxoxkaeHne COTHEUHOU CHUCTEMBI. | .63, MOKIIaa
90 26.04 BoapmmemnnaneTsiCoTHEYHOH CUCTEMBI .64, KOHCIIEKT
91 27.04 | Masbie Tenna COJTHEUHOM CUCTEMBI. .65, BOITPOCHI
92 03.05 Ctpoenue, nznydenue u sBotrorus CoHIa U 3BE3]. 11.66, TPOCKT
93 06.05 | KonTtposbHas padota Ned « DneKTpOMarHuTHOE TOJIE).
94 08.05 | Crpoenue u 3BosonusiBeceneHHoOM. 11.66, BOITPOCHI
95 13.05 Pemrenue 3amay mo remaM «3aKOHBI B3aUMOIENCTBUA U 1.1-22,I0BTOPUTH
JIBYDKCHUS TEID.
96 15.05 | « Mexannueckue KojaeOaHMs U BOJIHBI. 3BYKY. 1. 1-22,Bompochl
«DNEKTPOMArHUTHOETIONEY.
97 17.05 « CTpoeHue aToMa u aTOMHOTO sijipa. Mcnosib3oBanue m.1-22, noknang

OHCPIvMH aTOMHBIX SJCP».




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka, 9 knacc/ [lepsimkun A.B., 'yrHuk E.M., O01iecTBo ¢ orpaHn4eHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «3m1atenbeTBo
«IIpocsewenue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

9 KJIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchl: yueOHO-METOANUYECKOT0 TOCOOUS
/coct.TuxonoaE.H. — 2-¢ u3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusmuka. 7 — 9 knaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YUYEOHUKOM:

4. Tepoimkud A.B. ®usuka. 7 kinacc. YueOHHK 1151 00111€00pa30BaTeIbHBIX
yupexaenni .M.:Ipoda. 2011

5. Jlykamuk B.U. COopHuk BonpocoB u 3ajay no ¢puszuke. 7-9 k1. — M.:
ITpocsemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIBHBIE
paboTsl. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlabopaTtopusie paboTsl. KOHTpOJIbHBIE
3aganus. —Capatos:JIuueii, 2014.

8. «KonTponbHO-u3MepuTeabHbie Matepuainsl. ®usuka. 7 kmacc/Coct. H. .
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaebHo-meToandeckoe nocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:
KoHTponbHBIE 1 caMOCTOSTENbHBIE pabOThI IO du3uKe. 9 Kiacc: K yueOHUKy A.B.
[Teprimkuna, E.M. I'ytauk «®usuka 9 kimace» / O.W. I'pomiieBa. — M..:
HznarenscTBO «IK3aMeH», 2014,

Tectsl o gusuke. 9 knacc: k yaeOnuky A.B. Ilepeimkuna, E.M. I'ytHuk
«Duzuka

9 kmaccey» / O.U. I'pomueBa. — M.: M3narenbeTBo «Ok3ameny, 2010.

®dwusuka. 9 knacc. TemaTudeckue TeCTOBbIE 3aaHus 1t moAroToBku k [UA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasib: OO0 «Axkanemus
pasButus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru
2. Enunas kosuiekuus HudpoBbIX 00pa30BaTelIbHbIX pecypcoB. — Pexxum
nocryna: http://school- collection.edu.ru



3. HTepecHblie MaTepHaibl K ypoKaMm (PU3HMKH IO TeMaM; TECTHI TI0 TEMaM;
HarJsIIHbIe TocoOus K ypokaMm. — Pexxum nocrtyna: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTeabHbIE pecypchl. — PexuM noctyna:
http://www.openclass.ru

5. DiekTpoHHBIC YU4eOHHKH 10 pusnke. — Pexxum qocrtyma: http://www.fizika.ru
6.Jlucranimonnas nikosia Ne368 http://moodle.dist-368.ru/ OTKpeITHIH Ki1acc.
CereBoe oOpa3oBaTenbHOE coodmecTBo. http://www.openclass.ru/node/109715
7. Enunas xomiekiys nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepasibHBIN IICHTP HHPOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuert ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centsaOpsi» maTepuansl o ¢pusuke. http://archive.lseptember.ru/fiz
11. Aunmanuu ¢pusnyeckux oobektoB. http://physics.nad.ru/

12. XKuast pusuka: odyuaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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