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HOACHUTEJBHAA 3AIINCKA

OFIIASI XAPAKTEPUCTHUKA KYPCA BHEYPOUHOM JIEATEJILHOCTU
«3a cTpaHHUIlaMHi YYEOHUKa»

[TporpamMmMa BHEYpOUHOIl 1€ATEABHOCTH 1O (U3MKE Ha YPOBHE OCHOBHOTO
o011ero 06pa3oBaHus COCTaBICHA Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUM K
pe3ynbTaTaM OCBOCHHUS Ha 0230BOM YpOBHE OCHOBHOM 00pa3oBaTEIbHOM
nporpammsl, ripeactaBieHHbIXx B PI'OC 000, a takxke ¢ yu€toM (enepaabHoi
paboueit nporpaMmbl BocniuTanus 1 KoHuenuuu npenogaBaHus yaeOHOro
npeamera «Pu3uKay.

Copeprkanue mporpaMMbl BHEYPOUHOM ACSTENBHOCTU 1O (HUBHKE
HaIpaBJIeHO Ha (POPMUPOBAHNE ECTECTBEHHOHAYYHOU IPaMOTHOCTH O0yYaroInXcs
Y OpPTaHU3alNIO0 U3YYEHUs (PU3UKU Ha IeATeIbHOCTHOM ocHOBE. B mporpamme
BHEYPOYHOM I€ATEIbHOCTH MO (PU3UKE YUUTHIBAIOTCS BOBMOXKHOCTH Y4EOHOTO
npeamera B peanuzainuu TpedoBanuii ®I'OC OO0 k niaHUPyEMbIM JTUYHOCTHBIM
U METaNpeIMETHBIM Pe3yJIbTaTaM 00yUYeHHs, a TAKXKE MEKIIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOILIEr0
oOpa3oBaHus.

[Iporpamma BHEYpOUYHOM I€ATETLHOCTH MO (DU3UKE YCTAHABIMBAET
pacripeiesieHue yueOHoro Marepuaia o rogaM ooyueHus (1o Kiaccam),
IpeIaracT NPUMEPHYIO IIOCIIEI0BATEIBbHOCTh H3yUYEHNs TEM, OCHOBaHHYIO Ha
JIOTHKE Pa3BUTHS MPEAMETHOIO COJEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEN
00y4Jarommxcs.

®du3urka SIBISETCS CUCTEMOOOPA3YIOLUIUM JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U
SIBJICHUH, U3y4aeMbIX XUMHUEH, OnoJIorueid, acTpoHOMHUEH U (DU3NUSCKOM
reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHPA,
MpeIoCTaBIsIeT HauboJee iCHbIe 00pa3Lbl MPUMEHEHHS] HAYYHOTO METO/1a
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 raaBHbBIX 33/1a4 (PU3NUEeCKOro 00pa3oBaHuUs B CTPYKTYpe OOIIETO
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHNHN €CTECTBEHHOHAYYHOU IPaMOTHOCTH U
MHTepeca K Hayke y oOyuaromuxcs. Peanuzanus nporpaMmsel CliocOOCTBYET
PEIICHUIO TPUOPUTETHBIX 00pPa30BaTEIbHBIX U BOCITUTATEIBHBIX 3a]1a4, PA3BUTHIO
MHTepeca MKOJIbHUKOB K (PM3HKe, a TAKKE Pa3BUTHIO MIO3HABATEIHLHOTO HHTEpECa
Npu JaJbHEHIIEM U3ydYeHUH (HU3UKH.

CoBpeMeHHBIN yueOHBIN TTPOIIECC HAMIPABIICH HE CTOJIBKO Ha TIOCTHXKECHHE
pe3ynbTaTOB B 00JACTH MPEIMETHBIX 3HAHUM, CKOJIBKO Ha JUMYHOCTHBIN pOCT
pebenka. O0yyeHre 1Mo HOBBIM 00pa30BaTeNIbHBIM CTaHJAApTaM IpelycMaTpUuBaeT
OpraHU3ALNIO



BHEYPOUYHOM 1€ATENBHOCTH, KOTOPask CIOCOOCTBYET PaCKPBHITHIO
BHYTPEHHETO NOTEHIMAJIA KaXKI0T0 YYEHHUKA, PA3BUTHE U NIOJIEPKAHNUE €TO
TaJIAHTA.

OmHUM U3 KIIFOYEBBIX TPeOOBaHUH K (Pr3ndecKkoMy 00pa30BaHUIO B
COBPEMEHHBIX YCIOBUAX M BaXHEHIIMM KOMIOHEHTOB peanusauun PI'OC
SBJIAETCS OBJIAJICHUE YUAIIUMUCS IPAKTUYECKUMH YMEHUSMH U HaBBIKAMM,
IIPOEKTHO-HUCCIIEN0BATEIBCKON IEATENbHOCTBIO. IIporpamma HanpasiieHa Ha
(GopMupOBaHKE y ydaluxcs 7 KIacCOB MHTEpEca K U3yUEHUIO (PU3UKH, pa3BUTHE
MPaKTUYECKUX YMEHHI, IPUMEHEHUE MOJyYEeHHBIX 3HAHUM Ha MPAKTHKE,
MOJTOTOBKA yYalIUXCs K YYaCTHUIO B OJUMMITNAIHOM JABUKCHHU.

Ha nonomHuTENbHBIX 3aHATUAX MO (U3HKE B 7 Kaccax 3aKJIabIBalOTCs
OCHOBBI MHOTUX MPAKTUYECKUX YMEHUH IIKOJIBHUKOB, KOTOPBIMH OHU OyayT
I0JIb30BAThCS BO BCEX MOCIEAYIOUMX Kypcax u3ydenus ¢pusuku. Komuuectso
IIPaKTUYECKUX YMEHHUI U HaBBIKOB, KOTOPBIE ydaluecs JOJKHbBI YCBOUTh Ha
ypokax «@u3uku» B 7 Kjaccax JOCTATOYHO BEJIMKO, TIO3TOMY BHEYpOUYHas
NEeATEIbHOCTh OyAET TONOJHUTEILHON BO3MOKHOCTBIO JIJISl 3aKPEIUICHUS U
OTPa0OTKHU MPAKTUUECKUX YMEHHUM yHaIIUXCS.

[Iporpamma ciocoOCTBYET O3HAKOMJIEHHUIO C OpraHU3alyeld KOJUIEKTUBHOTO
Y UH/IMBUyaJIbHOTO UCCIIEI0BaHUs, OOyUEHUIO B JEMCTBUM, TO3BOJISET
4epel0BaTh KOJUIEKTUBHYIO U MHIUBUAYAIBHYIO JEATEIBHOCTh. T€OpeTUUECKUI
MaTepuraj BKIYAET B c€0sl BOIIPOCHI, KACAIOIINEC OCHOB IIPOEKTHO-
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, 3HAKOMCTBA CO CTPYKTYpPOU pabOTHI.

HEJIN NU3YUEHNA KYPCA:

e MpuobOpeTeHne HHTEpeca U CTPEMIICHUST 00YJAIOIINXCS K HAYyYHOMY
W3YYCHUIO TIPUPOIBI, PA3BUTHE X WHTEIUICKTYATbHBIX U TBOPYCCKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHue npeacTaBIECHUN O poJId (PU3UKH JIJIST pa3BUTHS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyayiien
npodeCCUOHANIBHON JIeATEIbHOCTH, CB3aHHOM C (PM3UKOM, TOATOTOBKA K
JanbHeNIIeMy 00y4eHHIO B 3TOM HaIpaBJICHUH.



Mecto kypca «3a cTpaHullaMy yueOHUKa» B IJIaHE BHEYPOUHOU JIEATEIbHOCTH
[Iporpamma Kypca npeaHa3Hau€Ha JJi OpraHU3alMi BHEYPOUHOU JIEATEIIbHOCTH,
HaIpPaBJICHHOW HA PeaT3aIUI0 OCOOBIX HHTEIUICKTYAIbHBIX U COITMOKYIBTYPHBIX
notpedbHocTelt oOyuaromuxcs. [Iporpamma kypca coctapieHna u3 pacuéra 102
y4eOHBIX YacoB — 1o 1 yacy B Hefento, B 7-9 kinacce — o 34 yaca.

Cpok peanuzaiuy nporpaMmbl — 3 roja.

B pesepBHbIE Yachl BXOST HEKOTOPbIEC Yachl Ha MOBTOPEHUE, TPOCKTHBIC 3aHATHUS
U 3aHSITHSI, TOCBAIIEHHBIE TIPE3ECHTAIIMU TIPOYKTOB MPOEKTHON JAESTEIHHOCTH.
[Tpu 3TOM 00sI3aTeBHAS YaCcTh Kypca, YCTAaHOBIIEHHAs pabodeii mporpaMMon, 1
BpEMsI, OTBOJIUMOE Ha €€ U3yUeHHE, TOJDKHBI ObITh COXPAHEHBI TTOJTHOCTHIO.

®OPMA [TPOBEJIEHN 3AHSTHI KYPCA BHEYPOUHOU
JIESITEJIbHOCTU

B xozne nzyuyeHuns Kypca BHEYPOUHOU AEATEIBHOCTH YUYaIlIUMCS PEJIaraoTcs
TEOPETUUYECKHUE U MPAKTUKOOPUEHTUPOBAHHBIE 3aHSITHS, JIA0OPATOPHBIE PAOOTHI.



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJbHOCTHU

7 xJmacc
Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAOILEr0 MUPa.

SBnenus npupoasl. Pusznueckue BeanurHbl. M3Mepenue pu3ndeckux BEITUUHH.
®dusnueckue npudopsl. [lorpenrHocts n3Mepennii. Mex1yHapoiHas cuctema
enuHull. EcTecTBeHHO-HAYyUHBII METO/ MMO3HAHUS: HAOII0IeHHIE, TOCTAHOBKA
HAYYHOTO BOIPOCA, BBIIBHKEHUE TUTIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUTIOTE3,
00BsICHEHHE Ha0M01aeMoro siBieHus. Onucanue pU3n4ecKux sSBJICHUIM ¢
ITIOMOIIBIO MOJIEIIEH.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, UX pa3mepsl. Co3anne Moaen
aTOMOB U MOJIEKYJI. ATperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHE Ia30B,
KUIKOCTEN U TBEPIBIX (KPUCTATUIMYECKUX ) TN B3aUMOCBA3b MEXAY
CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUSAX U UX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOBI.

Paznen 3. /IBukeHune u B3auMOAeCTBHE TeJl.

Mexanunyeckoe aBmxkeHue. CpeHss CKOpOCTh MPU HEPABHOMEPHOM JIBHKCHUHU.
SIBnenue uHepyu. 3aKoH WHEpIMU. B3auMoelicTBUE Te KaK MpUYnHa
M3MEHEHHS CKOPOCTH JIBMKEeHMS Tell. Cujia Kak XapakTepUCTHKa B3aMOICHCTBUS
tes. Cuna ynpyroctu u 3akoH ['yka. Co3aHue KUHETUYECKUX MOJICIICH.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.

JlaBrienue. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEéMa, Temnepatypsl. [lepenaua
JaBJICHUS TBEPIBIMU TEJIaMU, KUIKOCTAMH U TazaMu. 3akoH [lackais.
[TneBmaTnueckue MamuHbl. ['mapocrarnueckuii mapagokc. Coodiaromuecs
cocynbl. 'napaBinueckue MeXaHu3Mbl.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanudeckas padbora. MomtHocTs. [IpocTeie MeXaHU3MBI: phIyar, OJIOK,
HAKJIOHHAs! TWIOCKOCTh. [IpaBuio paBHoBecus peruara. [I[pumenenue npasuia
paBHOBecCHs pbIdara kK 0Jioky. 3osotoe npaBuiio» mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.



& Kiacc
Paszngea 6. TensioBbIe SIBJI€HHS.

OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILIECTBA.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.
Temmneparypa. KonuduecTBo TemiaoTel. YAenbHas TEINIOEMKOCTh BELIECTBA.
TemooOMeH 1 TEMIOBOE paBHOBECHE. Y paBHEHHE TEIIIOBOTO OaaHca.
BnaxxHOCTh BO3AyXa. DHEPIHs TOIUIMBA. Y IeJIbHAs TeIioTa cropanus. [IpuHIunmb
paboTsl TeroBbix aApurateneil KIIJ[ remnoBoro neuratens. TemnoBsie ABUTATENN
Y 3aIl1Ta OKPYKAIOIIEN CPEbI.

Paznen 7. djekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

DJIeKTpU3alus Tel. DICKTPUUECKAN TOK. Y CIIOBUS CYIIECTBOBAHUSA
AIEKTPUYECKOTO TOKA. ICTOYHMKHN IOCTOSIHHOTO TOKA. [[elCTBUS 3IEKTPUIECKOTO
TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHI TOK B JKUJIKOCTAX U
raszax. Quekrpudeckas nemnb. Cuna Toka. DJEKTPUIECKOE HAIIPSIKEHHUE.
ConpoTuBIIEHHE TPOBOIHUKA. Y IETBHOE COITPOTHUBIIEHHE BellecTBa. 3akoH OMa
IU1s ydacTka uend. [locienoBarenbHoe U apaieibHOE COCIUHEHUE
IPOBOAHUKOB. PaboTa U MOILITHOCTH AJIEKTpUUECKOro TOKa. 3akoH J[xoyns—Jlenmna.
DnexkTpudecKre Uenu U NOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3ampIKaHue. [locTossHHBIE MATHUTBL. DNEKTPOABUTATEND TOCTOSIHHOTO TOKA.
Hcnonp30BaHne 3IEKTPOABUATATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA
tpancniopre. OnbiTel @apanes. SBneHne 3neKTpOMarHuTHOM MHAYKIMU. [IpaBuiio
Jlenna. Onexrporenepatop. CriocoObl MOTYUYEHUS IIEKTPUIECKON SHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

9 xiacc
Pasznea 8. Mexannueckue siBJCHHUS.

Mexannueckoe nBuxeHne. PaBHOMepHOE ABMKEHHE MO OKPYKHOCTH. Ilepnoa u
yacToTa oOpaieHus. JInneitHas u yriosasi ckopocTu. LleHTpocTpemuTenbHoe
yckopenue. [lepsbiit 3akoH HeroToHa. BrOpou 3akon HetotoHa. TpeTtui 3aKoH
Herotona. [Ipunnun cynepnozuunu cui. Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHUs: CUJIA TPEHMS CKOJIBKEHHUsI, CUIIA TPEHUSI IIOKOS, APYTUE BUIBI TPEHUS.
Cuna TSXKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHHUS.
JIBrxenue ranet Bokpyr Connia. [lepBas kocmuueckast ckopoctb. HeBecoMocTh
U nieperpy3ku. PaBHoBecue MaTepraibHOM TOUKH. AOCOIIOTHO TBEPIOE TEIIO.



PaBHOBeCHEe TBEPIOTO TeEIa C 3aKPEINIEHHON OChIO BpalllcHUsl. MOMEHT CUJIBI.
LlenTp TsiKECTH.

Pa3nen 9. BHeKTpOMaFHI/ITHOG moJ1€ U IJIEKTPOMATrHUTHBIC BOJIHLI.

9JI€KTpOM3FHHTHO€ ITO0JIC. SHGKTPOMaFHI/ITHLIC BOJIHEI. CBOMCTBA
QJICKTPOMAIHUTHBIX BOJIH. [Mxana QJICKTPOMAruuTHBIX BOJIH. Hcnonb3oBaHue
SJICKTPOMArHUTHBIX BOJIH AJIA COTOBOM CBSI3H. SHGKTpOMaFHI/ITHaH IIprupoJaa CBCTA.
CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMHHOCTHBIE PE3VYJIBTATDI
1) maTpuOTHYECKOTO BOCTIUTAHHMS:
® [IPOSIBJICHUE UHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hU3NIeCcKO HayKH;
2) TPaKJaHCKOTO M yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:
® TOTOBHOCTbH K aKTUBHOMY YYAaCTHIO B 00CYX JACHUU OOIIECTBEHHO
3HAUYUMBIX M 3TUYECKUX MTPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUN (DUBUKU;
3) 3CTETUYECKOTO BOCIMTAHUSI:
® BOCHPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) IIEHHOCTH HAYYHOTO MO3HAHMUSL:
pa3BUTHE HAYYHOU JTFOO03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM
NEATEIbHOCTH;
5) ¢opMupoBaHUs KyIbTYpPhI 30POBbSI H IMOIIMOHATIBHOTO OJIArOTIOTY Y S
® OCO3HaHUE IIEHHOCTU 0e30MacHoro oopasa KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE;
¢ c(hopMUPOBAHHOCTH HaBbIKA pe(IEKCHH, IPU3HAHUE CBOETO MpPaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y IPyroro 4yejaoBeKa;
6) TpPyaA0BOIO BOCIIMTAHHUS:
® AKTMBHOE€ Y4aCTHE B PELIEHUHU IPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH,
o0Opa3oBaTeNbHON OpraHu3ali, ropo/ia, Kpasi) TEXHOJIOTHYECKOH U
COLIMaJIbHON HANpPaBJIEHHOCTH, TPEOYIOLIUX B TOM UUCIe U (PU3UUECKUX
3HAHMU;
7) 9KOJIOTUYECKOTO BOCITUTAHMUSL:
® OpHUEHTAalMsI Ha MPUMEHEHUE PU3NYECKUX 3HAHUM JIsl pelieHus 3a/1a4 B
00JIaCTH OKpYKarolen cpeibl, MIIaHUPOBAHUS TOCTYIIKOB M OLIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU U1 OKPYKAIOILIEH CPEeIbl;
® OCO3HAHUE TII00ATBHOIO XapaKTepa SKOJOTUYECKUX POOIEM U MyTel X
pelieHus;
8) amanTanmy K U3MEHSIOIIUMCS YCIIOBUSM COIUAILHOW M TIPUPOTHOM CPEIBL:
® TO0TPeOHOCTH BO B3aMMOJICHCTBHUY MPH BBIITOJIHEHUHU UCCIIEIOBAHUN U
IPOEKTOB (PU3UYECKOM HAMIPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM

JpyTuX;



® [IOBBIIICHHE YPOBHS CBOEC KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO
JEATEIIbHOCTD;

® 1OTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCJIE
bopMyIMpOBaTh UJIEU, TOHSITHS, TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U
SIBJICHUSIX;

METAIIPEJMETHBIE PE3VJIbTATHI
1) Ba3oBble JTOrHYECKUE ICHCTBUS:
® BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB
(s1BIIEHUMN);
® CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHo hr3nueckoi
3a/1auy (CpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHUS, BBIOOD
HanOoJIee MOAXOASIIEr0 C Y4ETOM CaAMOCTOSITENIBHO BbIICJIEHHBIX
KpUTEPHUEB).
2) ba3oBble uccaeq0BaTeNbCKIE CUCTBHS:
® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHY OIBIT,
HECJIOKHBIN (PU3MUECKHI SKCIEPUMEHT, HEOOIIBILIOE UCCIIEI0BAHNE
(bU3MYECKOro SIBJICHUS;
® OIICHWBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OpMaILIHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS NN SKCIIEPUMEHTA;
® CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIIEHUS U BBIBOIBI 11O
pe3yibTaTaM NpOBEIEHHOTO HAOIIOACHMS, OTbITa, UCCIEIOBAHUS;
® TIPOrHO3UPOBATHh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE PUZNUECKUX
IPOLIECCOB, a TAKXKE BBIJBUTATDH MIPEIOJIOKEHNUS 00 X PA3BUTUHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.
3) Pabota ¢ uadopmanueii:
® [PUMEHSTH PA3JIMUYHBIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI MIPU
MOKMCKEe U 0TOOpe MHPOPMALIUU UITU TAHHBIX C YUYETOM
MPEUIOKEHHON YIeOHOM (hHM3MIEeCKON 3a/1a4H;
4) KoMMYyHUKATHBHbIC YHUBEPCAIbHBIC yueOHbIC ICHCTBUS:
e 1yOJUYHO MPEACTABIAThH PE3YJIbTAThI BBIMOIHEHHOTO (PU3HUUECKOTO
OMbITa (IKCIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA);
® [IOHMMAaTh U UCIOJIb30BATh NPEUMYLIECTBA KOMAHIHOM U
WHIUBUTyalIbHON PaOOThI MPHU PEIICHUN KOHKPETHON (hHU3UIECKOM
POOJIEMBI;



® BBHITIOJIHITH CBOIO YaCTh PA0OTHI, IOCTUTAS KAYECTBEHHOTO
pe3ysbTara 1o CBOEMY HANPABIICHUIO U KOOPAUHHUPYS CBOU
JEUCTBUS C JPYTUMHU YJICHAMH KOMaH/IbI;
® OIICHMBATh KAYE€CTBO CBOEIO BKJIA/a B OOIIMIA MPOIYKT 10
KPUTEPUSIM, CAMOCTOATENHEHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aUMOJICHUCTBU.
5) PerynsaTuBHBIC yHUBEpCaTIbHBIC YaeOHbIE NeiicTBrIs CaMOOpTaHU3AIHS:
® BBISIBIIATH MPOOJIEMBI B 5KU3HEHHBIX U YU€OHBIX CUTYyAIUsX,
TPEOYIOITUX JIJIS
6) pemeHust GU3MUCCKUX 3HAHUIA
® OPHUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHITHUS PEUICHUN
(MHAMBUIyaIbHOE, IPUHSATHE PEUICHUS B TPYIIE, IPUHATHE
pELIeHHI TPyIIoN);
e JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
7) CaMOKOHTPOJIb, SMOIIMOHAILHBIA HHTEJIICKT:
® JaBaTh aJICKBATHYIO OLIEHKY CUTYyaIluu U MpeJjiararh riaH e
W3MEHEHUS,;
® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIHN U YCIOBUSIM;
e TPHU3HABATh CBOE MPABO HA OIIMOKY MPHU PEIICHUN (HU3NISCKUX
3aJla4y WIK B YTBEPKICHUIX Ha HAYYHbIEC TEMBI U TAKOE ke TIPABO

JPyToro.

[TPEAMETHBIE PE3VJIbTATDBI

® HCITOJIB30BATh MOHATHSA: (PU3UUECKUE U XUMHUCCKHE SIBJICHUS, HAOTIOICHHE,
AKCIIEPUMEHT, MOJIEITh, TUIIOTE3a, SAUHUIIBI (PU3NUECKUX BEITMIMH, aTOM, MOJICKYJIa,
arperaTHbIC COCTOSTHHS BEIIECTBA, MEXAaHHUECKOE BIKECHUE, TPACKTOPHS,
paBHOJICUCTBYIOIIAs cuiia, nedopMaius (yrnpyras, IiacTUYeCcKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

® pa3IM4YaTh SBJICHUS 110 ONMUCAHUIO UX XapAaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JaHHOE (PU3UUIECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3yUYCHHBIX (PU3NYECKUX SBICHUN B OKPYIKAIOIIEM
MUpE, ONMCHIBATh N3YUCHHBIC CBOWCTBA TE M (PU3HUCCKUEC SIBJICHUS, IIPU ONTUCAHUU
MPaBUIILHO TPAKTOBATH (DHU3NUYECKUN CMBICI UCTIOIB3YEMbIX BEIMYWH, UX
0003HaueHUS U eAUHUIIBI (PU3NUECKUX BEITUYHH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIIIHEC
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTUMH BEIUYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



® XapaKTepHu30BaTh CBOMCTBA TeJl, PU3NUECKHUE SIBICHUS U TPOIECCHI, HCTIONb3YS
IpaBuJa CJIOXKEHUS CHII (BOJIb OAHOW MPsIMOI), 3aKkoH I'yka, 3akoH [lackans, 3akoH
Apxumena, MpaBUIo paBHOBecHs pbiyara (0J0Ka), «30J0TOE IPABUIIO» MEXAHUKH,
3aKOH COXPAHECHMSI MEXAaHUUYECKOW SHEPTHUH, IIPH 3TOM JaBaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3alIUChIBAaTh €70 MAaTEMATHUECKOE BBIPAXKECHHUE;

® pemaTh pacy€THbIC 3a/1a4 B 1—2 NEHCTBUS, UCIIONB3YS 3aKOHBI B (POPMYJIHI,
CBSI3bIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7aun
3aIlMChIBaTh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUECKUE BEIUYUHBI B (DOPMYIIBI U
IIPOBOJUTH PACUETHI, HAXOJAUTH CIIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JIJIsl PELIECHUS
3aJ1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEUIUTH MPHU MOMOIIU (PU3HUECKUX
METO/IOB, B OTMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPAEMOE MIPEATIOI0KEHNE
(runotesy), pa3IuyaTh U HHTEPIPETUPOBATH IMOJTYYEHHBIN pe3yabTaT, HaXOAUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

® IIPOBOJUTH OMBITHI O HAOIMIOAEHUIO (PU3UUECKUX SIBJICHUN I (PU3NYECKUX
CBOMCTB Ted: GOpMYIUPOBATH NPOBEPSIEMbIE IPEITOJIOKEHNS, COOUPATh YCTAHOBKY
U3 MIPEIII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH
BBIBOJIBL;

® BBINOJHSITH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX IPUOOPOB,
3aIMChIBaTh MOKa3aHMsI MPUOOPOB € yUETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH
U3MEpPECHUM;

® TPOBOJUTH UCCIIECOBAHNE 3aBUCUMOCTH OJTHOM (PU3HUECKON BETUUUHBI OT
JPYTO# C UCMIOIB30BAHUEM MPSMBIX U3MEPEHUM, PUKCUPOBATH PE3yIbTATHI
MOJIy4YeHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYMH B BUJIE MTPEAJIOKEHHBIX TaOIUI U
rpauKoB, AeNaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

® IIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCThH BEILIECTBA
XKUIKOCTH U TBEPJIOTO TENA, CUJIA TPEHUS CKOJIbKEHUS, JaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CUJIA, ICHCTBYIONIAS HA MOTPYXKEHHOE B )KUJIKOCTD TEJIO,
KO3((PUIIMEHT MOJE3HOTO AEHCTBUSA MPOCTHIX MEXAHU3MOB), CIIEAYS MPEIIOKEHHOM
WHCTPYKIIUU: TIPU BBIOJTHEHUH U3MEPEHUI COOMpPaTh SKCIIEPUMEHTATBHYIO
YCTaHOBKY Y BBIUMCIIATh 3HAYEHUE NCKOMOM BEJTMYUHBL;

e CO0JIIOJIaTh MPaBWIa TEXHUKU 0€30MMacHOCTH MpH paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

® YyKa3bIBaTh MPUHIUIBI AEHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIIUECS COCYIbI, 0apOMETp, pblUar, MOABUKHBIN U
HENOJBWKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



® TIPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIHIO O IPUMEPaX) IPAKTHUECKOTO
UCTIOJIb30BaHuUs (PU3NYECKUX 3HAHHUM B MOBCEAHEBHOM KU3HU JIJIsI 0OeCTIeueHUs
0e30MacHOCTH MPU OOpAIllEHHH C TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXPAHEHUS 3JI0POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO MTOBEJCHMUSI B
OKpY>Karollel cpefe;

® TIpU BBHINOJHEHUH YUY€OHBIX IPOEKTOB M UCCIIEIOBAHUN paclpeesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMHU 33/la4aMH, CICIUTH 32
BBITNIOJTHEHUEM IIJIaHa JEHCTBUI, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIA B
JEeSATEIbHOCTb IPYIIIbI, BRICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX;

® Da3IMyYaTh SBJICHUS (TEIJIOBOE PACUIMPEHHE U CKATHUE, TEIIONEpeIaya,
TEIJIOBOE PaBHOBECHE, CMaUYMBaHUE, KAMWJUISIPHBIE SIBJIICHUS, UCIIApEHUE,
KOHJIEHCalMs, TUIaBJICHHE, KpUCTAIUIN3alus (OTBEPIEBaHUE ), KUTIEHUE,
Terionepeaaya (TEerIonpOBOAHOCTb, KOHBEKIUS, U3IIyYEHHE), JIEKTPU3aLUs TE,
B3aUMOJICUCTBUE 3aPsA0B, JEHCTBHS dJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICHCTBUE MarHUTOB, ACICTBUE MAarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM,
3JIEKTPOMArHUTHAsI MHIyKIHS ) 110 ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

® pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUI B OKPYKAIOLIEM
MUpE, B TOM YUClie PU3NYECKUE SABJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U
KalWUISPHBIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoAe, u3inydeHue ConHia,
3aMep3aHue BOJI0EMOB, MOPCKHE OpU3bl, 00pa30oBaHKUE POCHI, TyMaHa, UHEs], CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMOc(epe, IEKTPUUECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE 1osie 3emiiu, apeii¢ NOoI0COB, POJIb MArHUTHOTO MOJIS JUIsl )KU3HU Ha
3emuie, MOJISIPHOE CUSTHUE, IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B yUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

® OMNUCHIBaTh U3yYEHHBIE CBOMCTBA Te U (PU3HUECKUE SBJICHUS, UCTIONb3YS
¢duznyeckue BeIMUUHBI (TeMrepaTypa, BHYTPEHHSISI SHEPTusl, KOJIMYECTBO TEIUIOTHI,
yZeJIbHasl TeINIOEMKOCTh BELIECTBA, yI€JIbHas TEIJIOTA IJIABJICHUS, YEIbHas
TEIJIOTa Mapoo0pa3oBaHus, yIeIbHas TEIJI0Ta CrOpaHus TOTUINBA, KOdPHHUITUEHT
[IOJIE3HOTO JEWCTBUS TEIJIOBOW MAalWHBI, OTHOCUTEIIbHAS

® BJAXXHOCTb BO3/YXa, dJEKTPUUECKUN 3aps/l, CUIIA TOKA, HIEKTPHUECKOE
HaIpsHKEHUE, CONTPOTHUBIICHUE MTPOBOIHUKA, YAEIBHOE COIPOTHUBIIEHNUE BEILIECTBA,
paboTa ¥ MOIIHOCTb 3IEKTPUUYECKOTO TOKA), IPU ONMKUCAHUU MPABUIBHO TPAKTOBATH
(bu3znyeCKuit CMBICI UCTIONIBb3YEMbIX BETUUHH, 0003HAUECHUS U €AMHULIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUHUHY C



JIPYTUMU BeIMYMHAMH, CTPOUTDH I'padMKU U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKIX
BEJIMYUH;

® XapaKTEepPH30BaTh CBOWCTBA T, (PU3UYECKHE SBICHUS U MPOLIECCHI, UCTIONb3YS
OCHOBHBIE ITOJIO’KEHUS MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOSHHS BEIIECTBA,
NPUHIUI CYTIEPIIO3UIIUH TOJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs
3apsiza, 3akoH OMa JUId yyacTka 1emnu, 3akoH Jxoyns—JIenna, 3aKoH coOXpaHeHUs
SHEPTrHUH, IIPH 3TOM JIaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U 3aIIUCHIBATH €TI0
MaTeMaTHUECKOE BBIPAKCHHUE;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MTOMOITH (PU3HUECKUX
METOOB, HCIIOJIb3YS OMUCAHNUE UCCIIETOBAHMSI, BBIICIATH IPOBEPIEMOE
NPENOI0KEeHNE, OIICHUBATh MPABIIIBHOCTD TOPsIIKA MTPOBEACHUS UCCIIET0BAHMS,
JIeJ1aTh BBIBOIbI;

® IIPOBOJUTH OMBITHI IO HAOIIOAECHUIO (PU3NUECKUX SBJICHUM UM (PU3NIECKUX
CBOWMCTB TeJ, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYI0BaHMSI, OTIICHIBATH
XOJ] ONbITa U (OPMYJIUPOBATH BBIBOJIBI;

® BBIMOJHSITH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHFHOU BIAYKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSHKEHUS C UCTIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (DU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAaThl H3MEPEHUN C YIETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

® IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJHOU (pU3HUECKON BEIUUUHBI OT
JPYroi C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh COITPOTUBIICHHUS
IPOBOJIHUKA OT €r0 JUIMHBI, IO MONEPEYHOro CEYEHUS U yIEIbHOIO
COIPOTHBIICHUS BEIIECTBA IPOBOAHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJAHUK, OT
HaANPsDKEHUS Ha MPOBOJHUKE, UCCIIE0OBAHNE TIOCTEI0BATEIHHOTO U MapaliieIbHOTO
COCMHEHHI MMPOBOJHUKOB): IMJIAHUPOBATH HCCIEAOBaHNE, COOMPATh YCTAHOBKY H
BBITIOJHATH U3MEPEHUS, CIIETYS MPEAT0KEHHOMY TUTaHy, (UKCUPOBATH pe3yIbTaThl
NOJy4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIUIl ¥ TpaUKOB, 1e€1aTh BHIBOBI 110
pe3yJbTaTaM MCCe0BaHNUS;

® TIPOBOJAUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUIHH (yIeTbHAS
TEIUIOEMKOCTH BEIIECTBA, COMMPOTUBIIEHUE MMPOBOJHUKA, pad0Ta M MOITHOCTh
AIIEKTPUIECKOTO TOKA): TNIAHUPOBATH U3MEPEHHsI, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIeAys MPEII0KEHHOW HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEITUYHHBI;

e coOJI0/1aTh MpaBUjIa TEXHUKU 0€30MacHOCTHU MPHU paboTe ¢ 1aO0PaTOPHBIM
000pyI0BaHUEM;

® XapaKTepHU30BaTh MPUHIIUIBI ACUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETD, NapoBas TypOHHa, aMIIEPMETP, BOJIBTMETP, CUETUUK IIIEKTPUUECKON



DHEPIUH, HIEKTPOOCBETUTENbHBIE IPUOOPHI, HATPEBATENBHBIE IJEKTPOIPUOOPHI
(mpuMepsI), FNEKTPUUECKUE PETOXPAHUTENH, SJIEKTPOMArHUT, JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKA), MCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUM U
HE0O0XO0aMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
[0 CXEMaM U CXEMAaTUYHBIM PUCYHKaM (>KHJIKOCTHBIN TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUraTEIb BHYTPEHHETO CTOPAHUS, SIEKTPOCKOII, PEOCTAT),
COCTABJISITh CXEMBI JJIEKTPUYECKHUX LIENEN ¢ TOCIIEI0BATENbHBIM U MapaJlIEIbHbIM
COEJIMHEHHUEM 3JIEMEHTOB, pa3yinyasi yCJIOBHbIE 0003HAYEHUS DIIEMEHTOB
DIEKTPUYECKUX LIETIEH;

® IIPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMALUIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU JUIsl 0OecTieueHus
0€30MacHOCTH MPHU OOpaIlleHHH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXpaHEHUS 3JI0POBbs U COOIOACHHSI HOPM DKOJIOTMYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpPeJIE;

® OCYIIECTBIATH NOUCK HH(pOopMannu (u3nueckoro coaepxanus B lutepuere, Ha
OCHOBE UMEIOIINXCS 3HAHUN U IYTEM CPABHEHHUSI TONIOJHUTEIbHBIX UCTOYHUKOB
BBIIEJISATH HHPOPMAIIUIO, KOTOPas ABJISETCS MPOTUBOPEUUBON MIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

® P BBHIIOJHEHUH YUYE€OHBIX IPOEKTOB U UCCIEI0BAHUI (PU3NYECKUX MTPOLIECCOB
pacnpenensatb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABJIEHHBIMHU 33]la4aMH,
CJIEIUTH 3a BBIINOJIHEHUEM IUIAHA IEHCTBUIA U KOPPEKTUPOBATH €T0, aI€KBATHO
OLIEHMBATh COOCTBEHHBIN BKJIAJ] B I€ATEILHOCTb I'PYIIIbI, BHICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJIEHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI.

o K koHIy 00yueHus B 9 kiacce npeIMeTHbIE Pe3yIbTaThl JOJHKHbBI OTPAXKaTh
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

® UCIIOJI30BATh MOHATHUS: CUCTEMA OTCUETA, MaTEpHAIIbHASI TOUKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JABIKEHUS, Aepopmanust (ynpyras,
IJIacTUYECcKas ), TPEHUE, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U
Neperpy3ku, LEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPIOTO
Tesa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U
YIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPbI UCITYCKaHHUS U TIOTJIONICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

® pa3aMy4aTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIUHENHOE IBUKEHHUE, CBOOOIHOE Ta/ICHHE



® TEJ, PABHOMEPHOE JBMIKEHUE TIO OKPY>KHOCTH, B3aUMOJICUCTBHE TElI,
pEaKTUBHOE JBIKEHUE, KOJIeOaTeTbHOE IBIKCHHE (3aTyXaIOITNE M BRIHYKICHHBIC
Kosie0aHus ), pe30HAHC, BOJIHOBOE JIBIKEHHE, OTPAXKEHHE 3BYKa, MPSIMOJIMHEITHOE
pacripocTpaHeHHe, OTPaXEHHUE U IPEITOMIICHUE CBETA, TOJHOEC BHYTPEHHEE
OTpakeHHE CBETA, pa3joKeHue 0eIoro CBeTa B CIEKTP U CIOKCHHUE CIIEKTPATbHBIX
I[BETOB, TUCTICPCHUS CBETA, €CTECTBEHHAS PaIHOAKTHBHOCTH, BOSHUKHOBEHHE
JMHEHYATOTO CIIEKTPa U3IYICHHUS ) TI0 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBICHNUE;

® pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UICCKHUX SBICHUI B OKPYKAIOIIEM
mMupe (B ToM ymciie GU3NUECKUe SIBICHUS B PUPOJIC: PUIUBHI U OTJIMBBI, IBIKCHUE
riaHeT COJIHEYHOM CHUCTEMbI, PEAKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB,
BOCITPUSITUE 3BYKOB KHUBOTHBIMHU, 3€MJICTPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH,
9X0, I[BETA TEJ, ONTHYECCKHUE SBJICHUS B MPUPOJIE, OMOJIOTHIECKOE ICHCTBUE
BUIUMOTO, YITPaUOIETOBOTO U PEHTTCHOBCKOTO M3TyYEHU, ECTECTBEHHBIIN
PaaMOAaKTUBHBIN (POH, KOCMUUYECKHE JIyUH, PAAHOAKTUBHOE H3TyUECHUE TIPUPOTHBIX
MUHEPAJIOB, IEHCTBHUE PAIMOAKTHBHBIX U3ITyYCHUN HA OPTaHU3M YeJIOBEKA), TIPH
HTOM MEPEBOJUTH MPAKTUUECKYIO 33]1a4y B YUEOHYIO, BBIJCISTH CYIIECTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

® ONKCHIBATh M3yYCHHBIC CBONCTBA TEI U (PU3NUCCKUE SBICHHUS, UCTIOTB3YS
bu3MYeCcKue BEIMYUHBI (CPEIHSS U MTHOBEHHAS CKOPOCTH TeJla TPH HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHHE, TIEPEMEITICHHE, ITyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHUS, CUIIa
YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO TMaIeHus, BEC Tela, UMITYJIbC
TeJa, UMITYJIbC CUJIbI, MEXaHU4eCcKasi paboTa U MOIIHOCTh, MOTCHIIUANIbHAS SHEPTUS
Teja, MOJHSATOTO Ha/l MOBEPXHOCTHIO 3€MJIH, MMOTEHIIUATbHAS YHEPTUS CKATOM
MPY>KUHBI, KHHETUYECKasl SHEPTHUS, TTOJIHASI MEXaHUYECKasi SHEPTHsl, IEPUOJ U
4acToTa KoJieOaHUH, IJTHHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh
CBeTa, TIOKA3aTelb MIPEIOMJICHUS CPEJIbI), IPU OMMMCAHUH MPABHIIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCITOJIB3YEMBIX BEJTUYHWH, 0003HAYCHUS M SIUHUIIBI (PU3HUCCKIX
BEJIWYMH, HAXOAUTHh (POPMYIIBI, CBA3BIBAIOIINE TaHHYIO (DH3NYECKYIO BETUUNHY C
JIPYTUMU BETUYMHAMH, CTPOUTH TpadMKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX
BEIINYWH;

® XapaKTepHU30BaTh CBOMCTBA TeI, (GU3NICCKUE SIBIICHUS U MTPOIIECCHI, UCTIONB3YS
3aKOH COXPAaHCHHMS YHEPTHH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHITUII CYTICPITO3UITHN
CHUJI, TIPUHITUTT OTHOCUTEIbHOCTH [ anmiies, 3akoHpl HbI0TOHA, 3aKOH COXpaHCHHUSI
UMITYJIbCA, 3aKOHBI OTPKCHUSI M TIPEJIOMJICHHUS CBETA, 3aKOHBI COXPaHCHHUS
3apsI0BOTO M MAaCCOBOTO YMCEN MPHU SJICPHBIX PEAKITUSX, IIPU STOM J1aBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MATEMATUIECKOE BBIPAKEHNUE;



® OOBIACHITH (U3HUECKHE MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh MPUUUHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUUECKUX II1aroB ¢ OMOPOW Ha
2—3 U3y4YEHHBIX CBOMCTBA (PM3UYECCKUX SBJICHUH, (U3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

® TIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (HU3UICCKUX SBJICHUHN W (DU3NIECKUX
CBOMCTB TeJl (M3yueHHe BTOpOro 3akoHa Hel0TOHA, 3aKOHA COXpaHEHUs SHEPIuH,
3aBUCUMOCTH MEepUoa KoJIeOaHUH IPYKUHHOTO MasiTHUKA OT MacChl rpy3a
WKECTKOCTH MPY>KUHBI U HE3ABUCUMOCTD OT aMIUIUTY Ibl MAJIbIX KOJIEOaHHUI,
MPSIMOJIMHEWHOE PaCIIPOCTPaHEHHE CBETa, Pa3JIOKEHHE OEJIOro CBeTa B CIEKTP,
H3Yy4YeHHE CBOMCTB U300paKEHHS B IIJIOCKOM 3€pKajie U CBOMCTB U300paKeHUs
IpeaMeTa B COOMpArOIIei JInH3€e, HAOII0IEHNE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIYYEHUS ): CAMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py10BaHUSl, OMUCKHIBATH X0/ OMbITA U €0 Pe3yJIbTaThl, (POPMYITUPOBATH BHIBO/IBI;

® IIPOBOJUTH MPU HEOOXOUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONIpeaeIIss
CpellHee 3HaUCHUE U3MEPsIeMON BeIMUMHBI ((POKYCHOE pacCTOsIHUE COOMpAIOIIEH
JIMH3BI), 000CHOBBIBAThH BBIOOD croco0a nu3mMepeHus (M3MepUTEILHOTO Mpruoopa);

® TIPOBOJUTH UCCIICIOBAHKUE 3aBUCUMOCTEN (PU3NUECKUX BETUYUH C
MCIIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTD ITYyTU OT BPEMEHH MPU
PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HadallbHOW CKOPOCTH, Ieproa KojaeoaHui
MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YTJjla OTPAKEHUS CBETA
OT yIJIa MaJACHUS 1 yTJia MPeJOMIICHHUS OT yTJja MaJeHus ): TNIAHUPOBaTh
HCCJIEIOBAHNE, CAMOCTOSITEIBHO COOUPATh YCTAHOBKY, (DUKCUPOBATH PE3yIbTaThI
MOJIYYCHHOU 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOIUIl U TpadUKoOB, 1eTaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEAOBAHNUS,

® TIPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BETUYHH (CPEAHSS CKOPOCTDh U
YCKOPEHHE Tella IPU PAaBHOYCKOPEHHOM JIBUYKEHUHU, YCKOPEHHE CBOOOTHOTO
najieHus, )KECTKOCTh MPY>KUHBI, KOADPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHHYECKast
paboTa U MOIIIHOCTh, YaCTOTa U MIEPUO/] KOJIEOAaHUH MAaTeMaTUYECKOTO U
MPY>KUHHOTO MassTHUKOB, ONITUYECKAs CUJia COOUpAIOIEH JTMH3bI, PAIHOAKTUBHBIN
(G oH): IIaHUPOBATh U3MEPEHHUSI, COOUPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHSATH U3MEPEHUSI, CIIeTys TTPEIOKEHHON MHCTPYKIIMHY, BBIYUCIISTH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATh MOJTYYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOMN
MIOrPENTHOCTHA U3MEPEHUN;

® pa3inyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3HUUYECKUX MOJCICH:
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO0, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKasl JIMH3a, IJIAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO SIPa;



® XapaKTepHU30BaTh MPUHIIMIBI IEUCTBUS N3YYEHHBIX TPHUOOPOB M TEXHUUECKHUX
YCTPOMCTB € OMOPOM HA UX OMHUCAHUS (B TOM YHUCIIE: CIIHIOMETP, JaTYUKU
MOJIOKEHUS], PACCTOSIHUS U YCKOPEHHUSI, PAKETa, IX0JI0T, OUYKH, IEPUCKOIIL,
¢doToanmnapar, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, 103UMETp, Kamepa Buibcona),
UCIIOJIB3YS 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKHUE
3aKOHOMEPHOCTH;

® JCIOJIb30BaTh CXEMbI U CXEMATUYHBIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB MPU PELICHUH
y4eOHO--PaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI I TIOCTPOEHUS N300paKeHHI B
IUIOCKOM 3€pKajie U cOOMparoIei JIUH3E;

® IIPUBOJMUTH NMPUMEPHI (HAXOIUTh HH(POPMALUIO O IPUMEPAX) MPAKTHYECKOTO
UCITIOJIb30BaHUs (DU3UUECKUX 3HAHUI B TOBCEIHEBHOM XKM3HU AJI1 00€CTIEUCHHUS
0e30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpPaAMU U TEXHUYECKUMU YCTPOMCTBAMU,
COXpaHEHUS 3JI0POBbs U COOIOACHHS HOPM DKOJIOTMYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpPeIE;



IHOYPOYHOE TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No KosunyecTBOo yacoB
- HaumeHoBaHue pa3ieioB U TeM Teopu
n/n a IIpakTuka| Bceero
1 Pa3nea «Benenue. U3mepenue pu3nyecKux BeJTUYMH. 3 5 5
HcTopust MeTpr4eCKOM CUCTEMbI Mep»
1.1 | Bognoe 3ansitue. MHCTpYKTaXK 1O TEXHUKE O€30MaCHOCTH 1 1
19 Bepiok, 1okoTh 1 ipyrue eauHUIBL. OTKYyIa TOMIIO BRIpaKCHHUE 1 1 9
«Meputb Ha CBOM apiinuHy. PeIdakHbIE BECHI
13 JlecsaTuaHas MeTpuUIecKas cucTemMa Mep. BerauciaeHune B pa3InyHbIX 1 1 5
cucreMax mep. CH- crucrema MHTEpHAIIMOHAIbHASL.
5 Paznen «IlepBoHayasibHbIe 3 4 7
CBe/ICHHsI 0 CTPOEHHMH BelleCTBa»
2.1 | IlpencraBienus IpeBHUX yUEHBIX 0 pupoe BemecTa. M.B. JlomoHocoB 1 1 2
29 Ucropust oTKpbITHS OPOYHOBCKOTO ABMXKeHUS. M3yueHune u oObsicHEeHne 1 1 9
OPOYHOBCKOTO JIBH)KCHHSI.
2.3 | uddyzus. Iubddysus B 6e3omacHoctu. Kak usmMeputsh MOJIEKyIy. 1 1 2
2.4 | Ypoxk-urpa «I1oHATH, 4TOOBI y3HATHY 1 1
3. | Paznen «/IBH:KeHHE H CHIIbD) 4 4 8
3.1 | Kak 6s1cTpo MBI ABmkeMcs. ['po3a cTapiHHBIX KPEToCcTel (KaTamyibTa) 1 1 2
3.2 | Tpenue B mpupojie ¥ TEXHUKE. 1 1 2
3.3 | Ckospko Becut Teno, koraa oHo nagaet? K.O. [lnonkoBckuii 1 1 2
3.4 | HeBecomocTb. BbIXos B OTKPBITHIN KOCMOC 1 1
3.5 | Ypok-urpa «Mup IBHKEHUN 1 1
4. | Paznen «/[aBiaeHue :KMAKOCTEH U Ta30B» 3 4 7
4.1 | 3akoHn [lackans. CooOmarommecst CoCy/pl. 1 1 2
42 AtMocdepnoe nasnenue 3emin. Bo3ayx paboraer. UccnenoBanms 1 1 9

MOPCKHUX TITyOHH




4.3 | ApxumeoBa cuia U KUThl. ApXHUMeE]T O TIJIaBaHUU Tell. 1 1 2
4.4 | Ypok - urpa «Iloitmait ppIoKy» 1 1
5. | PaboTa u MOIITHOCTDH. JHEPrUs 3 3 6
5.1 | [IpocTeie Mexanu3Mbl. CHIIbHEE CAMOTO CE0sl. 1 1 2
5.2 | Kak yctpauBanuch uygeca? MexaHuKa I[BETKa. 1 1 2
5.3 | Beunniii gBurarens. ['9C. 1 1 2
6. | 3aki0YUTEIbLHOE 3aHSITHE. 1 1

IToaBeaenue uroros padoTsel 3a roa. [loompenne yyammxcs, NposiBUBILIAX 1 1

AKTUBHOCTb U yCEPJIU€ HA 3aHITHUSIIX.

Hroro: 17 17 34




8 KJIACC

Ne KounuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM
n/n Teopus IIpakTuka Bcero
1 Pa3nen «TemioBbie IBJIeHUA» 10 14 24

11 Crpoenue BemecTBa. BzaumoelicTBue 4acTuil 1 1
BEIIECTBA.

1.2 Mojenu CTpOeHHUs ra30B, KUJIKOCTENW U TBEPBIX TEIL. 1 1

1.3 HN3mepenue pa3MepoB MOJIEKYJT C TOMOIIBIO MAJIETKH. 1 1

1.4 W3mepeHne pa3MepoB MAJIbIX T€Jl METOAOM PSIJIOB 1 1

1.5 BriyOp BemnecTBa 6€3 MHKPOCKOIIA 1 1

16 Kak noctuus TemnoBoro pasHoBecusi? HeoOpaTuMocTh 1 1
IIPOLIECCOB

17 Hubdysus. uddysus B 6e3onacnocTtu. Kak 1 1
U3MEPUTH MOJIEKYITY.

1.8 Korma u kak n300penu rTepMoMerp? 1 1

1.9 CyTb nepBOro Hayajaa TEPMOAUHAMUKH 1 1
Hcnonb3oBanue (HprU3NUECKUX 3HAHUN O TETII000OMEHe

1.10 MIPU CTPOUTENIBCTBE KUITbA, TT0O00PE OACHKIbI, B 1 1
XO3SIMICTBEHHOW JIEATEIbBHOCTU YEJIOBEKA

1.11 CKOJBKO KaJIOpUM HYKHO JJIsI? 1 1

1.12 «Ecnu sHeprusi rie-T0 OTHUMETCH, TO ...» 1 1

1.13 W3mepsiem u uccaemyem! 1 1

1.14 Korga, nouyemy, 4To M KaKk KUIIUT U UCIIAPSIETCS 1 1

1.15 Kakast BTaXXHOCTh camasi 1oJie3Hasi? 1 1

1.16 Ecau kpucTamisl pacTyT, TO OHH XKHUBbIE? 1 1

1.17 PacueTtnuBast 0epeKIMBOCTD 1 1

1.18 [Touemy M300pOLIECCHI TAK HA3BIBAKOTCA? 1 1

1.19 OTH 3aHITHBIC TpadUKH 1 1

1.20 Kak BOJsSIHOM MayK CTPOUT CBOW JOM? 1 1




1.21 OOBeMHUM T'a30BbIC 3AKOHBI, YTOOBI IMOTYYHUTb. . . 1 1
1.22 Kak paboTarot ra3 u map? 1 1
1.23 ITouemy KII/] TermoBoro asuraTessi BCeraa HU3KHMA 1 1
1.24 HeoOxoaumplii mpeIMeT Ha KyXHE — XOJOTUITHHHIK 1 1
2 Paznen « diiekTpuYecKre 1 MATHUTHBIE SIBJICHUSD) 5 5 10
2.1 SuTapHble sBIeHUs, OTKphIThIe Danecom u3 Musera 1 1
2.2 [IpyuHIMT CYTIEPIIO3UITUHU CHUJI U TTOJICH 1 1
2.3 CuJioBbI€ TMHUU MOKHO YBUJIETh 1 1
2.4 Jlefinenckas OaHKa U €€ SHePTHS 1 1
2.5 Kakumu ObIBarOT HOCUTENH 3apsiia? 1 1
2.6 Yrto Takoe NoJyNpOBOIHUK 1 1
2.7 AJIbTEpHATHBHBIC UICTOYHUKH TOKA 1 1
2.8 TermioBas oTaaya HarpeBaTess 1 1
2.9 ConpoTHBIICHHE TPOBOTHUKA 1 1
210 [IpakTHUEeCKOE NPUMEHEHNE MArHUTHOTO IEUCTBHUSA 1 1
AIIEKTPUYECKOTO TOKA
Bcero 15 19 34




9 KJIACC

Koau4vecTBO yacon

Ne i/t HaunMeHoBaHue pa3iesioB U TeM T
eopus IIpakTuka Bcero
1 Pasznen «Bseaenue. MexaHuyeckue 4 16 20

SIBJICHU S

11 CucreMa equHULL, TOHATHE O MPSAMBIX U KOCBEHHBIX 1 1
M3MEPEHUSIX

12 [IpaBuna ONpEAieNeHNs a0COJIOTHBIX Y OTHOCUTEIbHBIX 1 1
MOTPEITHOCTEN

13 OnpeneneHue 1EHbI IeJICHUS IKaJbl U 1 1
MHCTPYMEHTAJIbHOM MOTPEITHOCTU MTPUOOPOB

14 N3ydenue npaBui MOJIb30BaHUS IITAHTCHIIUPKYIIEM U 1 1
MUKPOMETPOM

15 Macca, mI0THOCTh 1 1

16 Onpenenenure MIOTHOCTH BEIIECTBA MOCPEICTBOM 1 1
IITAHTEHIUPKYJI U TEXHUYECKUX BECOB.
UccnenoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH,

1.7 BO3HUKAKOUIEH B IIPYKUHE, OT CTEIIEHU 1 1
nehopMaIiy MPYy>KUHBI
HakiionHas miockocTh, KOd(hPUIIMEHT MOJIe3HOTO

18 neucTBUs. M3ydueHue IBUKEHHUS Tela 10 HAKIIOHHOU 1 1
IJIOCKOCTH, OTIpeIeNICHHE e¢ KO PHUIIMEeHTA MTOJIE3HOTO
JICVCTBUS

1.9 [TpoBepka GpopMyIbl IEHTPOCTPEMUTETHLHON CHITBI 1 1

110 Pemenne 3amay mo (pyHKIIMOHAJIBLHOW I'PAMOTHOCTH C 1 1
MCIIOJIb30BAaHUEM TIPEIMETHBIX 3HAHUH IO (pr3nKe

1.11 Pemenne 3ama4 mo QyHKIIMOHAIBHON TPAMOTHOCTH C 1 1




HCIIOJIb30BAHHUCM IIPCAMCTHBIX 3HAHUU 1O (1)I/I3I/IKG

1.12 Co31anne KNHETUYECKUX MOJIEIEH 1 1
1.13 Ornpenenenue pazMepoB MpeIMETa IO €ro TeHU 1 1
1.14 W3mepenre TONMMIUHBI CTEKJITHHON TIACTUHKU 1 1
1.15 OrnpezesieHre CKOPOCTH UCTEUECHUS BOJIBI 1 1
116 Omnpenenenre MIOTHOCTH TeJla HEMPABUILHON (OpMBbI 1 1
(KypHHOTO fifl1a) METOAOM 0€3pa3IMyHOrO IJIaBaHUs
1.17 Omnpenenenne napieHus B GyTOOJIbHOM MsUe 1 1
1.18 PaboTa HaJ1 MpoeKTOM 1 1
1.19 Pabora Hag mpoekToM 1 1
1.20 PaboTa Has1 mpoeKkToM 1
2 Paznen «IJIeKTPOMATrHUTHbIE SIBJECHUSD). 8 6 14
MonHocTe. OnpeneneHue COnpoTUBIEHUS U
2.1 MOIIIHOCTHU, TOTPEOIISIEMOM SJIEKTPUYECKON 1 1
JIAMITIOYKOM
2.2 [TpuHIMN 1eWCTBUS U3MEPUTEIBHBIX MPUOOPOB 1 1
2.3 OmnpeneneHre yBEIMUCHHUS JTMH3BIL. 1 1
2.4 Cnextp. Bunbl cnekTpos. 1 1
25 Ha6nronenue ciekTpoB: CIIIONIHBIX, THHEHYATHIX U 1 1
MOTJIOIICHHSI.
2.6 Pemenne 3ama4 mo pyHKIIMOHATBHON IPAMOTHOCTH 1 1
2.7 Pemenue 3a1a4 no GyHKIHOHAIBHOM IPaMOTHOCTH 1 1
2.8 Pemenue 3a1a4 no GyHKIIMOHATLHOU IPaMOTHOCTH 1 1
2.9 PabGoTa Haj mpoeKTOM 1 1
2.10 Pabora Haj mpoekToM 1 1
2.11 Pabora Haj mpoekToM 1 1
212 3ammTa NpoeKTOB 1 1
2.13 3anura MpoeKTOB 1 1




2.14

HOI[BGI[CHI/IG HUTOTOB. 3aKJII0YUTEILHOE
3aHATHC

Bcero

12

22

34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®wuswmka, 9 knace/ [lepeimkua .M., I'yrauk E.M., iBanos A.U.,
[TerpoBa M.A., AxuinonepHoe o6mectBo «M3maTenbcTBo
«ITpocsenienue»

2. ®usuka, 7 knacce/ [lepeimkun .M., UBanoB A.U., AkiimornepHoe
obmectBo «M3marenscTBO «IIpocBeiieHne»

3. ®uswuka, 8 knacc/ [lepermkun V.M., UBanoB A.U., AkimornepHoe

obmectBo «M3narensctBo «IIpocBeiienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. A. E. Mapon, E.A. Mapon «/Iunaktuueckne marepuansl. Puzuka-9», M.,
Hpoda, 2014

2. B. U. Jlykamuk, E.B. UBanoBa «COopHuK 3a1a4 1o puzuke» 7-9 ki, M.,
[Ipocsemenne, 2011

3. E. M. TynbunHckuil «KauecTBeHHBIE 3a71a4u 110 GUBUKE JJIs CpeHEn
KOOI n3A-B0 «ACT», 2021

4. M. E. Tynsunnckuit «KauectBenHnsle 3a1auu 1o ¢puszuke» M., [Ipocseiienue,
1972

5. M. T'. KoBryHoBuy «/lomarnuii sxcniepumenT o ¢puszuke» 7-11 k., M., u3a-
BO «Bnagoc»

6. JI. A. 'opeB «3anumarenbHbie OnbITH 10 usuke» M., [Ipocsemienue, 1985

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

http://www.fizika.ru/laborant/index.php
https://www.fizika.ru/zadachki/index.php?theme
https://www.fizika.ru/kniga/index.php?theme=00
https://www.fizika.ru/fakultat/index.php?theme=00
https://www.fizika.ru/interaktiv/index.php?mode=rass&theme=01
https://www.fizika.ru/proverka/index.php?theme=01
https://lecta.rosuchebnik.ru/

Nogabkowhe



http://www.fizika.ru/laborant/index.php
https://www.fizika.ru/zadachki/index.php?theme
https://www.fizika.ru/kniga/index.php?theme=00
https://www.fizika.ru/fakultat/index.php?theme=00
https://www.fizika.ru/interaktiv/index.php?mode=rass&theme=01
https://www.fizika.ru/proverka/index.php?theme=01
https://lecta.rosuchebnik.ru/

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

https://hw.lecta.ru/

https://media.prosv.ru/lsp/

https://fiz.1sept.ru/

https://teach-shzz.jimdofree.com/

https://5-eqge.ru/formuly-po-fizike-dlya-ege/

https://mathus.ru/phys/index.php

https://mathus.ru/phys/kvartphys.pdf

http://school-collection.edu.ru/

https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/



https://hw.lecta.ru/
https://media.prosv.ru/lsp/
https://fiz.1sept.ru/
https://teach-shzz.jimdofree.com/
https://5-ege.ru/formuly-po-fizike-dlya-ege/
https://mathus.ru/phys/index.php
https://mathus.ru/phys/kvartphys.pdf
http://school-collection.edu.ru/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

