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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HaA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHHWI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM enepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 1o (u3uke Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHHM M TpeOOBaHMUU K pe3yibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM QeaepaibHoi pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOoro nmpeamera «Dusukay.

ConepxxaHue mnporpaMMmbl MO (U3HMKE HAMpaBiI€HO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alldI0 H3Y4YEHUS
bU3MKKM Ha JACSATCIBHOCTHON OCHOBE. B mporpamMme mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM Pe3yJIbTaTaM OOy4YeHHUs, a TAKKe
MEXIPEIMETHBIC CBSI3M C€CTCCTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma o gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOyudeHus (IO KjaccaMm), mpejjiaraeT MpUMEpPHYI0 MOCIeq0BaTeIbHOCTh
U3YUYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsi.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUsS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3znka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, IMOCKOJbKY (U3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yYaeMbIX XUMHEH, Ouosiorued, acTtpoHOMued U (HUINYECKOU
reorpadueii, BHOCHT BKJaJ B E€CTECTBCHHOHAyYHYIO KapTUHY MHpA,
MPENIOCTaBIIsIeT HamboJiee SICHbIe O00pa3ibl MPUMEHEHHUS HAYyYHOTO METOoJa
MO3HAHUSA, TO €CTh CTI0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (Pu3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJCHUE
CICYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAay4YHO OOBSACHSTH SBIICHUS,

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;



HHTCPIIPCTUPOBATL AAHHBIC W HCIIOJIB30BAaTh HAYYHBLIC O0Ka3aTCJIbLCTBA
JIA TIOJIYYCHHA BBIBOOOBY.

Ilemn w3yueHus (U3UMKA HA YPOBHE OCHOBHOTO OONIEr0 0Opa3oBaHUS
OlpesieNieHbl B KOHIICTIIMM TpenojaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit dDenmepamuu, peanu3yOMUX
OCHOBHBIE 00111e00pa30BaTEIBHBIC TPOTPAMMEI.

enu nzydyenus Gpu3nku:

npuoOpeTeHre HMHTepeca U CTPEMJICHUS OOYydYaroluXcsi K HaydYHOMY
W3YYCHHUIO TPUPOIBI, PAa3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
MCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dopMupOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yipTaTa H3ydeHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMupoBaHUE NPEACTABICHUN O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXKHBIX  cepax  Oyayumiein
poheCCUOHAIBHON JIeSITEIBHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JayibHeNeMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTKeHHE 3TUX IIeNIeld MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECTICYNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHNUE 3HAHWM O JHUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJICKTPUUECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETeHHE YMEHUIN OMUCHIBATh U OOBSCHATH (U3UUECKHUE SBIICHUS C
HCITOJTb30BAaHNEM TTOTYYCHHBIX 3HAHHH;

OCBOCHHE METOJIOB pEIIEHUS TMPOCTEHINMX pacyeTHBIX 3adad C
UCTIOJb30BaHUEM (bu3HIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS W BHITIOJIHATH OTBITHI,
nabopatopHble pabOThl W AKCHEPUMEHTAJIBHBIC HCCIIEIOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpPMANUEH (HU3UIECKOTO COJEPIKAHMSI,
BKJIFOYasi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OPMAITUY;

3HAKOMCTBO €O chepamu npodhecCUOHAIBHOM AeATeTbHOCTH, CBI3aHHBIMU
C (Qu3ukol, W COBpPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHHSIX (PU3MUECKON HAYKH.



OO11ee yuCiI0 YacoB, pEeKOMEHAOBAHHBIX JIJIs M3y4eHHs (GU3UKH HA 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjlacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uaca B Hememo), B 9 kimacce — 102 wuaca (3 yaca B HEAEIIO).

[IpennaraemMselii B mporpamMMe mo (pusuke mnepedeHsb J1abopaTopHBIX padoT U
OTIBITOB SIBJISIETCSI PEKOMEHJIATEIbHBIM, YUUTEIh JIENaeT BHIOOP MPHU MPOBEIECHUU
7a00paTOpHBIX pabOT W OMBITOB C YYETOM WHAWBHUIYAIbHBIX OCOOEHHOCTEH
00y4aromuxcs, CIUCcKa SKCIEPUMEHTANbHBIX 33JaHUH, MpeagaracMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3HUKE.



COJEPKXAHUE OBYYEHUA

7 KJIACC
du3uka u eé poJb B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®uszuka — Hayka o mnpupoxe. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Oduznueckre BeaMuMHbL. W3mepeHue ¢uznueckux BeduuuH. Puznueckue
npubopsl. [lorpemHocTs u3mMepeHnii MexiyHapoiHasi cucteMa euHuII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcTecTBeHHOHAyUYHBII METOJl TO3HAHWA: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, IKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBSICHEHNE
HaOmoaemMoro sipjieHus. Onucanne PU3NUEeCKUX SBJICHUHN C TTOMOIIBIO MOJIeen

Jlemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue mpuOOPHI U MPoIeaypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (ppOBBIM IPUOOPOM.

Jlabopamopnwie pabomot u onvimel.

1. OmnpenesieHHE 1EHbI ACJICHUS IKaIbl U3MEPUTEIHLHOTO TPUOOpa.

2. H3mepeHue paccTosiHUM.

3. M3mepenue 00bEMa )KUIKOCTH U TBEPIOTO TeEa.

4. OnpeneneHue pa3MepoB MaJIbIX TEJN.

5. W3mepenue Ttemmeparypbl NpU MOMOIIM >KUIKOCTHOIO TEPMOMETpa H

JaTYuKa TeMIEpaTyphl.
6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAIbHOCTh MOJIETA
apuKa, MyImeHHOT0 FOPU30HTAIBLHO, TeM O0OJIbllle, 4eM OOJIbIIIE BHICOTA
MycKa.
IlepBoHaya/ibHbIE CBE/ICHNUSI O CTPOEHUM BelIeCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBiokeHre dacTuil BemiecTBa. CBs3b CKOPOCTH JBWXKCHHS 4YacTHIl C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, Auddys3us. BzaumopaeicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTamImyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUXKEHUS.

2. HaGmonenue nuddysuu.



3. HaGmronenwe ~ sBrmeHuid,  OOBACHAIOMUXCS  MPUTSHKECHUEM WM
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).

2. OmpITHI IO HAOIOJIEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.

3. OmbITHI 110 O0OHAPYKEHUIO JCHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

JIBMKeHUe U B3aMMOIeUCTBHUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsisi CKOpPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacder myTu u
BPEMEHU JIBUKEHHUSI.
SBnenue wHeprMu. 3aKOH MHEpUHMHU. B3anMoAeicTBUME TeNn Kak MpPUYMHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[ImotHOCTH BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0beMa BEIECTBa.
Cuita Kak xapakTepUCTHKa B3auMOJEHCTBUS Ten. Cuia ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHUE TSITOTEHUS] U CUJIa
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxenue
CWJI, HANPABJIEHHBIX IO OJHOM NpsiMoM. PaBHonencTByromas cuil. Cruiia TpeHUs.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHU4ecKoro JBHXKEHUS Tela.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUNHOTO ABUKECHMUS.
3. HaOmronenue siBIeHUs: HHEPIUU.
4. HabmroneHne n3MEHEeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHE MacC MO B3aUMOJECHCTBUIO TEJL
6. CnoxxeHue cuj, HapaBJIEHHBIX 10 OJHOU ITPSAMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

2. OmpeneneHne CpeIHEN CKOPOCTU CKONBKEHHsI OpycKa WM MIapuKa To
HAKJIOHHOM TIOCKOCTH.
Ornpenenenne NIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (1edhopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUEe TBEPABIX TeJ, dKUIKOCTEN U ra3os.



Hanenune. CriocoObl yMEHBIIICHUS ¥ YBEIUYCHHS JaBieHus. J[aBienne rasa.
3aBUCMMOCTh JaBlieHUsI rasa oT oObeMma, TemrepaTypbl. llepemaua naBieHus
TBEPJBIMH TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBMartuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOWHBI. [ MapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS
BO3AyIHOM 00o0nouku 3emun. OmnbiT Toppuuemnun. M3mepenue aTtMocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOro AaBICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleificTBrE KUAKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Telo. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpauuu.
3aBUCUMOCTbD JaBJIEHUS raza OT TeMIIEpaTyphbl.

[lepenaya gaBiaeHUS KUIKOCTBIO U TA30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckuii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu

TeJa U INIOTHOCTU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITSCHEHHOM KUJIKOCTH.

8. YcnoBue IIaBaHus TEN: MJIaBaHUE WK MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.

A A

™~

Jlabopamopnsie padbomot u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpy>KEHHOM B
KUJIKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAKOIIEH CUJIbI, IEVCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI T€JIa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHUBAIOIICH  CHIIBI,
NEUCTBYIOIIE Ha TeJNO B JKUJIKOCTH, OT OO0OBbEéMa NOTPYyKEHHOU B
YKUJIKOCTb YaCTH TeJla U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpELICJICHUE €€ IPY30I0ABEMHOCTH.

Pa6oTa u MOIIHOCTB. JHEPIHUS.

Mexanudeckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus phidara. IlpuMeHeHue TmpaBwiIa paBHOBECHUs] pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument monesHoro neWctBus (manee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHrie 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Omnpenenenve pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS pblyara.
3. Hzmepenue KIIJI HAKITOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHMs] MEXAHUYECKOU YHEPIHUU.
8 KJIACC

TenJioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEU U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.
CMaurBaHMe U KaNWUIIPHBIE SBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yacTull. BuyTpennsiss sHeprus. CrnocoObl HM3MEHEHHMs BHYTPEHHEW HHEPruUu:
TeIrIonepeaaya 151 COBEpLIEHNE paboTHI. Bunpr TEIJIONEPENAUHN:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1eMaoo0MeH U
TEIUIOBOE paBHOBECHME. YpaBHEHHWE TeruioBoro OanaHca. IlmaBiaenue w
OTBEpPACBAHUE KPUCTAJUIMYECKMX BEUIECTB. YJEJIbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMochepHOro
JTABJICHHUSL.

BrnaxnocTh Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHas TEII0Ta CrOPaHMsL.

[Tpuntuner paboter TeruioBbix aurareneid KIIJ[ termmoBoro mBurarerns.
TernnoBble IBUTaTENN U 3aIIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUs U MPEBPALLEHUS YHEPTUU B TEIIOBBIX MIPOLIECCAX.

Jemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO JIBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenune muddysun.

HaGnronenue sBieHnii cMauynBaHWs U KaMWUTSIPHBIX SIBJICHU.
Habmronenue TemioBoro pacupeHust Tedl.

N3MmeHeHune naBieHus rasa npv U3MEHEHHH O00bEMa W HArpeBaHUU WU
OXJIAXKJICHUM.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxnaxxaeHue Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHny padOThl BHEIIHUMH CHIIAMH.
CpaBHeHUE TEINIOEMKOCTEN pa3IMIHBIX BEIIECTB.
HabGmonenne kunenus.

HaOnronenue nocTossHCTBA TEMIIEPATyphbl IPU TUIABJICHUU.
Mopgenu TenI0BbIX ABUTATEICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnBITHI IO BEIPAIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEII.

Onpenenenre AaBIeHUs BO3AyXa B OalJIOHE IIIpHUIIa.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHHUSI BO3QyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKACHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEpaTyphl.

HabGmonenne w3MeHEHHs BHYTPEHHEM »SHEpruud Tela B pe3yJibTaTe
TEIUIONEepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

Onpenenenne  KOAM4YECTBAa  TEIUIOTHI, MOJYYEHHOrO  BOJAOW  IIpH
TEMI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenre yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca UCIApEHUsI.

Ornpenenenre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Onpenenenne yaenbHOM TEMIOTHI IJIABJIEHUS JIbIA.

DJleKTpU4ecKre U MATHUTHBIE SIBJICHUSI.

OnekTpuzanus Tenl. J[Ba poaa 3JEKTpHUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3apS/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe mnoje. Hanpsok€HHOCTH 3ieKTpudeckoro noiid. IIpuHuwmn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMDIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBHSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cunma Toka.  DJIEKTPHUYECKOE  HANPSKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE M mapallIeNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota M MONIHOCTh »3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Uenu U MOTpeOUTENN 3JIEKTPUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWThl.  B3anMOJEHCTBHME  INOCTOSIHHBIX ~ MarHHUTOB.
MaruauTHoe nosie. MarauTHOe 1oJie 3eMJIM U €r0 3Ha4€HHE ULl KU3HU Ha 3eMIIe.
OmpiT  Opcrena. MarautHoe moJe  JJIEKTpUYecKoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. /[€MICTBME MATHUTHOTO ITOJISI HA TPOBOAHUK C TOKOM.
DNEeKTPOABUIaTENb IIOCTOSIHHOTO TOKa. VCIOJap30BaHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. Crnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUHU.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poza 31EKTPUUECKUX 3aps/I0B U B3aUMOJCICTBUE 3apSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXpPaHEHHUS AIEKTPUUECKUX 3apPSI0B.
[IpOoBOHUKY ¥ AUBTIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHUKY IOCTOSTHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOIO TOKA.
. DNEKTPUUYECKUI TOK B )KUIKOCTH.
. I'a30BbIl pa3psa.
. I3MepeHune Cuibl TOKa aMIIEpMETPOM.
. I3MepeHne 2neKTpUIeCKOT0 HAIPSIAKEHUS BOJIbTMETPOM.
. Peocrar n MarasuH cOnpOTUBIICHUN.
. B3anMozeicTBre NoCTOSHHBIX MarHATOB.
. MonennpoBaHue HEBO3MOXKHOCTHU Pa3/ieJICHUs IIOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OmneiT Opcrena.

MarsnuTtHoe 1oJie TokKa. DJIeKTPOMarHur.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCHMOCTh HAINpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBEHHSL.

DJIEKTpOreHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopnuie padbomot u onvimol.

1.

AL

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO 3JEKTPU3ALUUM T MHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

HccnenoBanne IEWCTBHSL DIIEKTPUYECKOTO IIOJII HAa IIPOBOJHUKU U
JTUDIIEKTPUKH.

C6opka u npoBepka pabOThI JIEKTPUUECKOH LIETIN OCTOSIHHOTO TOKA.
N3mepenure u peryJimpoBaHue CUIIbI TOKA.

W3mepenue u peryJIMpoBaHue HaNpsKEHUS.

HccnegoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIErO 4epe3 pPe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOLIHNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLAAN IOMEPEYHOIrO
CEYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEAOBATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uil CWIBI TOKa IPU IApPaUIEIIBHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIACIAEMOM Ha
pesucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarernsi.

HccenegoBaHre MarHuTHOTO B3aUMOAEICTBUS IOCTOSIHHBIX MarHUTOB.
W3ydeHrne MarHMUTHOTO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB IPH  MX
O0OBEIMHEHUH U Pa3JICIICHUH.

HccenenoBanue IeHCTBHS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJbl  B3aMMOJICHCTBHS
KaTyIIKd C TOKOM M MAarHuTa OT CHJIbI TOKa WM HAlpaBJICHUS TOKAa B
KaTyIlKe.

18. MI3yyeHue 1elicTBUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHCTpyHpoBaHue U n3yyeHue paboThl AJIEKTPOIBUTATEIIS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnBITBI IO  MCCIEIOBAHUIO SIBIIEHUS 3JEKTPOMArHUTHOM HHIIYKLIHH:
UCCJICIOBAHNE W3MEHECHHUW 3HAYCHUS W HAIPABICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

MexaHu4eckue siBJIeHU.

Mexannueckoe naBwkeHue. MarepuanbHasg Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIUHEUHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe ABHkeHUE. CpenHsss U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEWHOE JBHkeHHe. (CB0OOOmHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABWXEHHE MO OKpPYXHOCTU. [lepmon u yvacrora oOpaiieHus.
JIunelHas u yrioBas CKOpocTH. L[eHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepsriit 3ak0oH HeroTona. Bropoit 3akoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKECHUS, CUila
TPEHUS MTOKOS1, APYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mia"net BOkpyr Connuna. IlepBas kocmumyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. MI3MeHeHne mumitynbea. Mmmynbsce cuitbl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa U MOUIHOCTb. PaboTa cui TSXKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHas YHEPTHS Tella, TOAHITOTO Haj
MMOBEPXHOCTHIO 3eMiu. [loTeHmanbpHas 3HEPTUs c:xaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTHUH.

Jlemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBIXKCHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHMS PSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabutoieHne MexaHM4eCKHX SIBJICHUN, IPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenmexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MAcChl Tejla U JAEHCTBYIOUIEH HAa HEro
CUJIBL.

HaburoieHne paBeHCTBa CHJI IPU B3aUMOJIEHCTBUH TEIL

N3meHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECHCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOJCUCTBHH.

CoxpaHeHne UMITyJIbCca IIPU a0COJIIOTHO YIPYTOM B3aUMOJEUCTBUU.
Hab6utoieHne peakTUBHOTO JIBUKECHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaICHHH.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU NIPHU JABUKEHUH Teja M0J IeUCTBUEM
PYKHUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

KoncTpynpoBanme TpakTa Ijisg pasroHa M JalbHEHUIIIETO PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS Opycka WM JABHMKCHHS
IIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmnpeneneHre yCKOPEHHS Tela TPU PABHOYCKOPEHHOM JIBIKCHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBIDKCHUH 0€3 HayaJbHOH CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KaK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Omnpenenenre K03 HUITMEHTA TPEHUS CKOJBKCHHSL.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHS NP PAaBHOMEPHOM JBM)KCHHM Tejia
10 TOPU30HTAIBHON TTOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.
11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.
MexaHnuveckue KoJieOaHusi U BOJIHBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTYy1a. MaTeMaTu4ecKuil U NPy KUHHBIN MasiTHUKU. [IpeBpanieHue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatonue — koneOanus.  BwiHyXkaeHHele — koneOanuws.  Pe3onamnc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MOINEpEeYHble  BOJHBIL. J[TMHA BOJHBI M CKOPOCTh €& pacnpoCTpaHCHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
VIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenuwe koJjieO0aHWM Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGnronenue BbIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

Pacnipoctpanenue npo0JIbHBIX M MOTIEPEYHBIX BOJIH (HA MOJICIIH).

Habmronerne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl M TMEpHOJa KoJieOaHUN  MaTeMaTHYECKOTO
MasiTHUKA.
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2. OnpeneneHue 4acTOThI U Ieproia KoIeOaHUH MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIE€OaHNUN OJIBEHIEHHOTO K HUTH
rpy3a OT JJIMHbBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOAA KOJICOAaHUHN PYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IlpoBepka He3aBUCMMOCTU Mepuoja KojieOaHWl Tpy3a, MOJBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  TIepHoJia  KoJeOaHUi
NPYKMHHOTO MAasgTHUKA OT MACChI Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO MaCHHUS.
DJIEKTPOMATHUTHOE I10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  CBONCTBa
JIEKTPOMArHuTHeIX BOJH. lllkana >sneKTpOMarHUTHBIX BOJIH. Mcnonbs3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JUJISl COTOBOM CBS3U.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHoBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOMCTB AJCKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIEHOTO

Tenedona.
CaeToBbI€ IBJICHUS.

JlyueBass  mogmenb  ceera.  Mcrounuku ~— cBera.  IIpamonunHeriHoe
pacnpoctpanenue cBera. 3atMenust ConnHna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBerta. [lomHoe BHYTpeHHEE
oTpaxkeHue cBeTa. Mcnonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B JnumH3e. Onruueckas cucrema (oroanmapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuyeckas cuctema. binM3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Omnbitel HptoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue nzo0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnrTrueckuii CBETOBOJ.

Xox myueit B coOUparoiei JInH3e.

Xon JIyder B pacCEeUBarOLIEH JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moaenb riaas3a.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUHU CBETAa PA3HBIX IIBETOB.

Jlabopamopnsie padbomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
najcHusl.
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2. M3yueHue xapakTepucTUK HU300paKeHHs MPEMETa B INIOCKOM 3€pKae.
3. HccnenoBanue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yriia
naZieHus! Ha TPAHUILIE «BO3IYX—CTEKIION.



4. Tlomydenne n300paxeHUii C MOMOIIBIO0 COOMPAIOILIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIUH3BL.

6. OIBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPUSATUIO IIBETa MPEAMETOB MPHU UX HAOJIOACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.
KBanToBbIE siBJICHMS.

OmnsiTel Pesepdopaa u mnanerapuas monenb aroma. Mogens atoma bopa.
HcnyckaHue v norioueHue cBera aroMoM. KBanTel. JInHelyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Alnb(da, Oeta- U ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otonmsl. PaanoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SAnepHbie peakuu. 3aKOHBI COXPAHEHUs 3apsJOBOTO U MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b MAacChl W JHEpruu. Peakuum CuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Anepnas sHepretuka. J[eMCTBUS paguOAKTHUBHBIX HW3IYYECHHM HA IKUBbBIC
OpraHU3MBbl.

Jemoncmpauuu.

1. CnekTpbl U3IyYEHUS U TOTJIOIICHUS.

2. CrHexTpsl pa3iInyHbIX ra30B.

3. Cnektp BOAoOpoaa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3ITyUYEHUH.

6. Perucrtpanus nzinydeHus IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomot u onvimol.

1. HaOmroneHue CrIOMIHbBIX U TUHEWYATHIX CIIEKTPOB U3TYyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DIHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpHTENTHEHO-0000MAOIINI MOy MIPEAHA3HAYEH IS CHCTeMaTU3allun
U 0000mICHUS  TPEIMETHOTO  COJEpKaHWs W OMbITa  JCSTEIHHOCTH,
NPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe JJIs1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHY Mo (u3uKe I Oo0ydarouiuxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipy n3ydyeHun JaHHOTO MOAYJSl PEaM3yIOTCAd U CUCTEMAaTU3UPYIOTCS BHUJIbI
NeSATEeTLHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (opmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB MCCIICIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3NYECKHE
SIBIICHUS, TIPUMCHSISI TIOJNyYEHHBIC 3HAHUS, peIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIbHEIE.

[TpuHIMIIAATBEHO AEATEILHOCTHBIA XapaKTep AAHHOTO pasfeiia peaan3yeTcs
3a cu€T TOro, 4Yto OOydYalomuecs BBITOJHSAIOT 3aJaHUs, B KOTOPBIX WM
npeJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHWUW pacmo3HaBaTh M HAyYHO OOBSICHITH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM KU3HMU;

HCIIOJIh30BaTh HAYYHBIC METOBI UCCICIOBAHUS (DU3UUCCKUX SBJICHUN, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSACHSATH HAyYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUIECKOTO HCIIOIB30BAHMS PA3TMYHBIX UCTOYHHUKOB
PHEPTUM Ha OCHOBE 3aKOHA IMPEBPAICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
HHEPTrUH.

Kaxnmas w3 TeM JaHHOTO MOJyJA BKJIIOYAeT OSKCIEPUMEHTAIBHOE
uccienoBaHne 0000IIaronero xapakrepa. Moayib 3aBepliacTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzydeHus (u3NKU HA ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs

y oOyuaromerocsi 6yayT copMUpoBaHbl CIEAYIONUE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) maTpuOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- IEHHOCTHOE OTHOIIEHHUE K TOCTHXKEHHSIM POCCUICKUX YUEHBIX-(DU3UKOB,;

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(duzukwy;

- OCO3HaHHE BAXHOCTU MOPAIbHO-ITUYECKUX IPUHIUIOB B JESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCHPHUSTHE ICTETHUECKUX KAaYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HAHHE IIEHHOCTH (U3UYECKOM HAyKM KaK MOIIMHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, Ba)KHEUIIEH COCTABIISIIOLIECH
KYJbTYpHI;

- pa3BUTHE Hay4YHOU JI0OOO3HATEILHOCTH, WHTEpEca K HCCIE0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opvmupoBaHus  KyJAbTYpbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0J1aronoJIyyms:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpPaBWJI 0OE€30MaCHOrO TIOBEJICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUYECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pedIieKcuM, TPU3HAHME CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy/10BOTr0 BOCIIMTAHUSI:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3aluy, TropojJa, Kpas) TEXHOJOTHYECKOW U



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY H3yUCHUIO MPOodeCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOTHYECKOI0 BOCIINTAHMS

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM IS pelIeHUs] 3ajad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIKOB M OLIEHKH HX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) ajanTanuuM K M3MEHSIOUIUMCS YCJIOBUSIM COIHAJIBLHON W NPUPOTHOM
cpenbl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBIMNOJHEHUH WCCICIOBAHUN H
MPOEKTOB (PU3NYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIEHUE YPOBHS CBOEHW KOMIIETEHTHOCTH YEpe3 MPaKTHUUYECKYIO
NEeSATENBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUIX;

e - OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00JlacTH
buzukwy;

e - IUIAHUPOBAHHWE CBOETO pA3BUTHUSA B MPHOOPETCHHH HOBBIX (PU3MUECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIIGHKa CBOWX JEHUCTBUN C Yy4ETOM BIIMSHUS Ha OKPYXAIOIIYyI Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBU.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabTaTe OCBOCHHMS TpOrpaMMmbl IO ()U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0y4aromerocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCAbHBIE YUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIICHU);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKALMU, OCHOBAHUSA AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TMPH H3YYCHHHU (U3NUYCCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJIH30BAHUEM JICTYKTHUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUEHWH, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCO0 pemieHus ydeOHOW Qu3udeckon
3aau (CpaBHEHUE HECKOJIBbKUX BapHaHTOB pEIICHHUs, BBIOOp HaumbOojee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYeCcKuil IKCIIEPUMEHT, HEOOJBIIOE HUCCIEAOBaHHE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIICHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEAMNOJI0XKEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3JIUYHbIE METObl, NTHCTPYMEHTBI U 3alPOCHI IPH MOUCKE U
orOope MHPOPMALMM WIM JaHHBIX C Y4€TOM MpPEAJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMaJbHYIO (OopMy MpeacTaBiIeHUs
uHpopMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:

B XOJI€ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3a/Jaud W TOJIepKaHue
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABIIATh CBOM CYXICHHS C CYXACHUSAMH JIPYTHMX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPAXKATh CBOIO TOYKY 3PCHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  TPEUMYIIECTBA  KOMAHJAHOH W
WHANBUAYAIbHONH pabOThl MPU PEIIEHHH KOHKPETHOW (U3HUYECKOM
poOJIEMBI;

MPUHUMATh MEJIM COBMECTHOM ACATEIHHOCTH, OPTAaHU30BLIBATH JCUCTBUS
no €€ JMOCTIKEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOIECCH U
PE3yNIbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTasi KAU€CTBEHHOI'O pPe3yJsibTara Io
CBOEMY HAIpPABICHUIO U KOOPAMHHUPYS CBOU JCUCTBUS C JAPYTUMH
YICHAMH KOMaH/IbI;

OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIEHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC yHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTS petieHus] pU3NYeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PAJNIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElleHUM
TPYIIION);

CaMOCTOATENLHO COCTABISTH AITOPUTM PelIeHHs (PU3MUECKON 3a1au WK
IUTAHAa MCCJICOBAHUSA C YYETOM HMMEIOIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJVICKT:

JaBaTh a/ICKBATHYIO OLIEHKY CUTYyallMy U Mpeyiarath IiaH €€ NU3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHHUS]) PE3yibTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YMCIIE B XOJ BBIIOJIHEHUS
($u3MYECKOr0  UCCIEOBAaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CUTYallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBHE PE3YNIbTATA LIEJU U YCIOBUSIM;

CTaBUTbh €05 Ha MECTO APYroro 4ejioBEeKa B XOJ€ CIOpa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NPU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



NNPEAMETHBIE PE3YJIbTATBI

K xonIy 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKME U  XUMHUYECKUE  SIBJICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHWE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOJACHCTBYOIIAs
cwia,  gedopmanus  (ympyras, — IUIacTHU4YecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBJIeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBUWIKCHHE,  HMHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TENI C 3aKPEIVIEHHOM OCBIO
BpalleHus, INepenaya AaBieHUS TBEPABIMU TeJaMHU, XUAKOCTIMU U
razamu, arMocpepHoe [aBieHUE, IUJIJaBaHUE TeJ, IMPEBpaIlCHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM 4HCIe (U3UYECKUE SBJICHUS B TIPHUPOJE:
MpPUMEPHI JIBMKCHUS C PA3IUYHBIMU CKOPOCTSIMU B JKMBOM W HEXKHBOU
NpUpoOJie, NCHUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMoc(EepHOro JaBJEHUS Ha >KUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBa, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, JKUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTH, TIJICUYO CHJIBI,
MOMEHT CWJbl, KO3(P(OUIIMEHT TMOJIe3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYEeCKash W TOTCHIMalbHAs DHEPrus), MPU OMUCAHUMU MPABUIHHO
TpakToBaTh  (U3WYECKUN  CMBICI  HCIOJB3YeMBIX  BEJIWYUH, UX
o00O3HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTHMMH BEIMYWHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUiIo paBHOBecUs phiuara (010Ka),



«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa:
BBISIBIIATh NTPUYMHHO-CJICACTBEHHBIC CBSI3HU, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemars pacdy€THblE 3a4aud B 1—2 JEWCTBUA, HCIONB3YyS 3aKOHBI U
dbopmybl, CBs3bIBatONIME (PU3MYECKHUE BEIMYHMHBI: HAa OCHOBE aHaW3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATH (DU3NUYECKUE
BEJIMYMHBI B (DOPMYJIbl M MPOBOJAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE U PEUICHUs 3a/1ay, OLICHUBATh PEaJTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(U3MYECKUX METOJIOB, B ONIMCAHNUU UCCIIEAOBAHUS BBIIECISATH IPOBEPAEMOE
Npeanojoxkenue  (rumoresy),  pa3iuyatb W HUHTEPHPETUPOBATH
MOJIYYCHHBIH pe3yJbTaT, HAaXOAUTh OIIMOKM B XOJE ONBITA, JENaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SIBICHHM WU
buznyecKux CBOWCTB TEJL: dbopmyIupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYy10BaHNUs,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHHUs PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI W TEMIEpaTyphl C UCIOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSAMBIX H3MEPEHUHN (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JABUXKYIIETOCAd Tela OT BPEMEHHM JBHXKCHUSI TeElla, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MTOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOIIA COPUKOCHOBEHUS TEJl, CUJIbI
YOPYTrOCTH OT YJJWHEHHS TPY>KUHBI, BBHITAJKUBAIONIICH CUIIBI OT 00BbEMa
MOTPYKEHHOM YaCTU TeJla U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TUIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBHMA
TJIaBaHUs TeJl, YCIOBUN paBHOBECHsI pblyara u OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys MNPEeNIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pE3yNbTAaThl MOTYYECHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEIIMYUH B BHJIC



MPEIOKCHHBIX TaOMUIl W TpauKOB, AeNaTh BBIBOJABI 1O pe3yibTaTam
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NYSCKUX BEIMYUH (TJIOTHOCTh
BCII[ECTBA JKUIKOCTH W TBEPAOTO TeJNa, CHJIAa TPEHUS CKOJBKCHUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUJKOCTh TeJlo, KOI(PPUIMEHT MOJe3HOro AeHCTBUs
OPOCTBIX MEXaHHU3MOB), CIIeysl TPEAJOKEHHOW HWHCTPYKIUU: TPHU
BBITIOJITHCHUH W3MEPEHHUN COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe C 1ab0paTOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI JACHCTBUS MPHUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucanus (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEpPHl  (HAXOIUTh  HUHPOpPMALMIO O  TPUMEpPAX)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYECKUX 3HAHWNA B TIOBCEAHEBHOM
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIOLIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HMHTepHeTre B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3apOCOM, Ha OCHOBE MMEIOIITUXCS
3HAHMM ® TyTEM CPAaBHCHHS PA3JIMYHBIX HCTOYHHUKOB BBIJICIATH
uH(pOpMaIUIOo, KOTOpas SIBJISETCS MPOTHBOPECUYMBON WM MOXKET OBbITh
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
auTepatypy  (Qu3MYecKoro cojieprkaHHs, CIPAaBOYHBIE MaTepUabl,
pecypcbl cetu HTEepHET, BiaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpMAIUU (PU3NIECKOTO COACPKaHUS, B TOM
yucie NMyOJuYHO JeNaTh KpaTKue COOOIIEHUS O pe3ysibTaTax MPOEKTOB
WIM Y4yeOHBIX HCCIEJOBaHUM, MNpPU H3TOM TIPAMOTHO UCIOJIb30BATh



U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACHPEIEIATh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/ladyamH,
CIICIUTH 34 BBIIOJIHEHWEM IUIaHA JCUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIPYyHINbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

HCTIOJIb30BaTh MOHATHUSA: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJICKYJI, arPETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHAS DSHEPIUs, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOAHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyath SBJICHUSA (TEIJIOBOE paclIMpeHHe W CkaTue, Teruiolepesaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIC SBIICHUS, WCHAPEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAJUIM3alusl (OTBEp/IeBaHUE), KUIICHHUE,
Temjonepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3JIyYCHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3apsAJIOB, AEUCTBUS BJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJCHCTBUE MATrHUTOB, JICMCTBHUE
MAarHMTHOTO TOJIsi HA TIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAsT WHJTYKIIHS)
[0 ONUCAHUI0O UX XapAaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX  (PU3HYECKUX  SBICHHH B
OKpY’)KalollleM MHUpE, B TOM 4Yucje (U3NUecKue SBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATXKEHWE W KaNWULSIPHBIE SABJICHUS B MOPUPOJE,
KpUCTaJUIbl B mpupoiae, usnydeHue ConHIa, 3aMep3aHhe BOIJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUICCKUE
SBJICHUS B aTMocdepe, dJISKTPHYECTBO YKHUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuu, Jpedd MoJIFOCOB, POJib MAarHUTHOTO TOJS JJISL JKM3HU Ha
3emJie, OJISIPHOE CUSAHUE, TTPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBONCTBA (MPHU3HAKH) (PU3UUYECKHUX
SIBIICHU;

OMMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCIIOJIB3YS
bu3ndeckue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSST SHEPTHUS, KOJIUYECTBO
TEIUIOTHI, yJIeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAsA TEIUIOTA
MJIaBJICHUsI, yJeJbHAs TEIUIoTa MNapooOpa3oBaHMs, yAeIbHAs TEIUioTa
CropaHusi TOIUIMBA, KOY(PGUIIMEHT TIOJNE3HOTO JCHCTBUA TEIUIOBOU



MalllMHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3J/lyXa, JJIEKTPUUYECKUUN 3apsi,
cuja TOKa, SJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIICHUE IPOBOIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), TMpPU  OMNHCAHUM  MPaBUIBHO  TPAKTOBATh
(bU3UYECKUI CMBICT WCIOJIB3YEMBIX BEJIMYWH, 00O3HAYCHHS W €IUHUIIBI
GU3MYEeCKUX BEIMYHMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3ULIUM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LEeNu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIHM, IIPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKCHHE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUI,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJM3a
YCIIOBUS 3a/1a4M 3aIlKMChIBATh KPATKOE YCJIOBHUE, BBISABIATH HEAOCTATOK
JAHHBIX JUJISi  pEIIeHHs] 3aJadyd, BbIOUpATh 3aKOHBI H  (OPMYIIBI,
HEOOXoauMbIe JUIsl €€ pelieHus, MPOBOJAUTH PACUETHl M CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJB3Yysl ONMHCAHWE HCCICIOBAHMS, BBIIACISITH
MpPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh TMOPSIKA
MPOBEJICHUSI KCCIIEI0BAHUS, €1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOJACHUIO (DU3NUECKUX SBJICHUM WM
(bU3UYECKUX CBOUCTB TeJl (KalWIISIpHBIC SIBIICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETa H3Iy4aromieidl (MOrIonarolei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TEMIIEPATYpPbl KUJIKOCTH U
IJIOIAA €€ TMOBEPXHOCTH, »OJEKTpU3alUs Tel W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsAlIOB, B3aWMMOJEWCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHUTHBIX [IOJIEH TMOCTOSIHHBIX MAarHUTOB, JI€WCTBUS
MAarHUTHOTO MOJii Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JEKTPOMArHWTA,



CBOMCTBA DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmymupoBaTh
poBepsieMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY W3 IMPEAJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BHITIOJHATh ~ MPSMbIE  W3MEPEHUST  TeMIepaTyphl, OTHOCUTEIHLHOM
BJIQKHOCTH BO3[yXa, CHJbI TOKAa, HANPSHKCHHUS C HCIOJIh30BAaHUEM
aHAJIOTOBBIX TPHOOPOB W MAaTYMKOB (PU3MYECKUX BEITUYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIMTH MCCIIEOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHHBI OT
Ipyro ¢ WCHOJB30BAHUEM TPSAMBIX HM3MEpEHUH  (3aBUCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW TIOMEPEYHOTO
CCUCHHS U YACIBHOTO COMPOTHRIICHHS BEIIESCTBA MPOBOJHUKA, CHITBI TOKA,
UAYIIEro d4Yepe3 TPOBOAHUK, OT HANpsHKEHUS HAa  MPOBOJIHHKE,
UCCJIEIOBAHUE TIOCIEOBATEIILHOTO U MMapajuIeIbHOTO  COEAMHEHUN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAHOBKY U
BEITIOJTHATh WM3MEPEHHs, CIACAYsS MPEIIOKCHHOMY IUIaHy, (PUKCHpOBaTh
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOmuil ¥ TpaduKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBbIE HW3MEPEHUsS] (PU3NUECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHUs, cOOMpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEII0KEHHON MHCTPYKIIUH, U
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€301acCHOCTH TP paboTe C 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JIEWCTBUS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON Ha WX ONHCaHUSA (B TOM YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK ODIICKTPUYECKOW DHEPTHHU, DJIEKTPOOCBETHTCIIHHBIC
npUOOPHI, HArPEBATEIbHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPHUICCKUE
MPEIOXPAHUTEITH, IJICKTPOMATHUT, AIEKTPOIBUTATEh TOCTOSTHHOTO TOKA),
WCITOJIB3YysI 3HAHWS O CBOWCTBaX (PU3MUECKUX SBJICHUH M HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W HM3MEPUTEIIHHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATEIIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOI, PEeOCTaT), COCTaBISATh CXEMbI JJICKTPUUCCKUX
IeTneil ¢ MocieA0BaTeIbHBIM U MapaJUICIBHBIM COCTMHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;



NPUBOAUTH  NpUMEpPHl  (HaxoaWTh HWHPOPMANIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNA B TOBCEIHEBHOMN
JKU3HU I oOecreueHrss 6€30MacHOCTH MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOIIEH Cpefie;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUSI B
WNuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH H MyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGOPMAILMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCITIOJIb30BATh MPHU BBIMOJTHEHUU YYE€OHBIX 3aJJaHUi HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOTO  COJEpXkKaHUs, CIPABOYHBIC MaTepUaIbl,
pecypcbl cetu HTEpHET, BiIajeTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPATKHE YCTHBIC COOOIICHWS,
0000mas uHGOPMAIMI0O U3 HECKOJBKAX HCTOYHHKOB (PU3MUECKOIrO
collepKaHWsi, B TOM 4YHCIE NYyOJUYHO TMPEACTABIATh PE3yIbTaTh
MPOEKTHOM WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIB30BaTh W3YYEHHBI TMOHATUUHBIM anmapar Kypca (U3HKW,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHIMOJHEHWN YYE€OHBIX TPOEKTOB M HCCICNOBAHUN (PU3NUECKUX
MPOIIECCOB pachpeneisiTh O0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3a/1a4aMH, CJCAWTH 3a BBITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIad B
NeSATEeILHOCTh TPYMIIBI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHI1y 00yueHus B 9 kj1acce npeIMETHBIE PE3YJIbTATHl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAOIIUXCSI YMEHUN:

WCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcu€Ta, MarepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO IBMKEHUS, Achopmarus
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETpy3KH, LEHTP TIKECTH, aOCOIMIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CIEKTPHI UCITYCKAHUS W TIOTJIOMICHUS, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTeTHKA;

paznuyaTh SBJIEHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIHHEIHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHENHOE [IBH)KEHHE, CBOOOIHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)XEHME, KOJeOaTeabHOe NBIKEHHUE (3aTyxXaloulue H
BBIHYKJICHHbIE KOJeOaHUsI), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHue 0eoro cBeTa B
CIEKTp M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JHUCIEpPCHUS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BO3ZHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpyXXaIieM Mupe (B ToM uHcie (U3NYECKUE SBICHHS B IMPHUPOAE:
NPUIUBBI U OTIUBHI, IBIKEHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBMKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3XO0, IBETa Tell,
ONTUYECKHUE SIBICHUSA B INPUPOAE, OMOJOTMYECKOE AEHCTBHE BHIMMOTO,
yIbTPapUOJIETOBOIO M PEHTIEHOBCKOIO HM3IY4YEHHH, €CTECTBEHHBIH
PaMOAKTUBHBIN (POH, KOCMHUYECKHE Iyud, PaTUOAKTHBHOE H3ITydeHUE
NPUPOJIHBIX MHHEPAJNOB, JEHCTBHME pPAJAMOAKTUBHBIX H3IyYCHUNA Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM MEPEBOAUTHh IPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3MUECKHX
SIBIICHU;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (U3NUYECKUE SBICHHUS, UCIIOIb3YS
dusznyeckne BENWYHMHBI (CpPEOHSIEI W MTHOBEHHAas CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE, MEepeMeIIeHHe, MyTh, YIiIoBas
CKOpOCTb, CHJIa TPEHHUS, CUJa YIPYrOCTH, CHJIa TSXKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHW4Yeckas paboTa M MOIIHOCTh, MOTEHIMAJbHAs DSHEPTUS Tena,
MOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMATIbHAS IYHEPTHS CHKATOU
NPYXUHBI, KHHETUYECKash DHEPrus, IMOJHAs MeXaHWJecKas JHeprus,
NEepUOA U 4acTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS CpPEbl), IPU OMUCAHUU
NPAaBUJILHO TPAKTOBATh (U3MUECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH,
0003HaYeHUsI W €AUHMIIbI (U3HUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBICHUS M TPOILECCHI,
UCIIOJNIBb3YSl 3aKOH COXPAaHEHUs DHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, NPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOrMYECKUX
[IaroB ¢ OMOpoM Ha 2—3 H3Y4YEHHBIX CBOWCTBA (PU3NYECKUX SBIICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THhIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOYHBIE JAHHBIE, BHIOMPATh
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PUINIECKOU
BEJIMYNHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh IpU MOMOLIH
($U3NYECKUX METO/OB, HCHOJb3Yysl ONMUCAHUE HCCIENOBAHUSA, BBIIEIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABWIBHOCTh IMOPAIKA
NPOBEJCHUS  HMCCIEJOBAHMS, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yJibTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPaHEHHUsl HDHEPTUH, 3aBUCHUMOCTH TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pasniokeHre Oenoro CBeTa B CHEKTP, U3yUYCHUE CBOMCTB M300pAKECHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)X€HHUsS TpeaMeTa B coOMparomiei
JWH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCHIBaTh XOJA ONbITAa U  €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOBI;

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
CpellHee 3HAaYeHUE U3MepseMOoil BeIMYMHbl ((POKYCHOE pacCTOSIHHE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba U3MEpEHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHH
IPpU PaBHOYCKOPEHHOM JBWKEHMHU 0€3 HayalbHON CKOPOCTH, NEPHUOAA
KoJe0aHUN MaTeMaTU4YEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHHsI CBeTa OT yrja MaJeHUs U yria MpelOMIICHUs OT yria



NaJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAaMOCTOSTENbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI 110
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYMH (CpenHss
CKOpPOCTb M YCKOpPEHHE Tejla HpPU PpPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, XECTKOCTh MPYXHUHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuos KojaeOaHMM MaTeMaTUYecKOro U MIPYKHMHHOIO MAasiTHUKOB,
ONnTHYecKass cuia coOuparoleld JMH3bI, PaJUOAKTHBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATbHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIENysl MPEeAIOKEHHOW MHCTPYKIIUH, BBIUYUCISTH
3HaYCHHE BEJIMYUHBI U aHATU3UPOBATH MOYUYCHHBIE PE3YIbTAThI C yUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH HpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPH3HAKM M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPJOE TENO0, TOYCYHBIH HCTOUYHUK
CBeTa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHUUIBI JACHCTBUS HU3YYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAaHHUS (B TOM YHCIE:
CIHIOMETP, ITATYUKH TIOJIOKEHUS, PACCTOSHHUS M YCKOPECHHs, paKeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToannapar, OINTUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W HeoOxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKHX MPOIIECCOB
OpU pPELIEHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  NPUMEPHl  (HAXOAUTh WHMOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HWCIOJIB30BaHUs (PU3UYECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH I oOecrieueHusi 6€30MacHOCTH MPU 00paIlieHuu ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIEeH cpejie;

OCYILECTBIATh MOUCK HMHPOpMauu (U3NYECKOTO COJEp)KaHUs B
HHuTepHeTe, caMoCcTOATENbHO (POPMYIHUPYsI TIOUCKOBBIN 3a1poC, HAXOAUTh



NyTH OMPEeNICeHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJb30BaTh MPH BBHIMOJTHEHUN YY€OHBIX 3a/laHUi HAayYHO-TIOMYJIAPHYIO
JAUTEepaTypy  (QHU3MYECKOrOo  COJECp>KaHUsS, CIpPaBOYHBIE MaTepualbl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW HIIA HCCIIE0BATEIBCKON
NEATEIbHOCTH, TMPH 3TOM TIPaMOTHO  HCIIOJIb30BAaTh  HM3YyYECHHBIN
HNOHSTUMHBIN anmapaT H3y4yaeMoro pasjena (U3MKU U CONPOBOXKIAThH
BBICTYIUUICHUE TIpE3CHTAaIlued C Yy4ETOM OCOOCHHOCTEW ayAauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | IIpakrnuyeckue
n/n NPOrpaMMbl Bcero oOpa3zoBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Pazjnen 1. ®u3uka u eé poJsib B NO3HAHUM OKPY:KAIOIIEro MUpa
bubnuorexa [JOK
11 o - 2
MI3MIA © fayRa O HpHpOA® https://m.edso0.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
VISHHCCIHE BEMITIHET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO]I TO3HAHUS httos://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BelllecTBa
but6mmoreka [JOK
2.1 1
CTpockue BeiecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHWE 1 B3aUMO/JICHCTBUE YaCTHI] 2 1 bubnuoteka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
but6mmoreka [JOK
2.3 A 2
FPETATHHIE COCTOTHHUA BElieCTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny )
Paznen 3. /IBu:keHHe U B3aMMO/IelCTBHE Te
bu6nunoreka [IOK
3.1 M 3
CXAMITICCIOT ABHACHHIC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IOTHOCTh 4 1 bubnunoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubnuorexa [JOK

33 Cua. Bugpt cu 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenayva naBneHust TBEPABIMU 3 bubanoreka [IOK
' TeJaMU, JXUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 Hlarertite xiaKoCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOC(epHOE naBneHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE )KUIKOCTH U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HMX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka IIOK
1 P 1
> a60Ta 1 MOUIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2 I1 1
> POCTBIC MEXAHHSMET > https://m.eds00.ru/7f416194
bu6nmmoteka [IOK
53 Mexarieckas sHepria 4 ! https://m.edso00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
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8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenjioBbIe ABJICHUA
. bubnuoreka [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DNeKTpUYECKUE 3apsIbl. 3apsiKEHHBIC Tella - 1 bubnnoreka [IOK
' U UX B3aUMOJEiCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmotexa [IOK
23 MarHntibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.4 4
DMCKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Wroro mo paznery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHnoBanue pa3aesioB H TeM nmuppoBbIe
Ne n/n P Konrpoannbie | IlpakTuyeckue (witcpp )
NMporpaMmbI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHN4eCKOe IBUKEHUE U CLIOCOOBI €r0 10 1 bubnnorexa [JOK
' OTIHCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAIMONICHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 3 10 3
AKOTB! COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. MexaHHUYecKHe K0JI€0aAHHUS M BOJIHBI
bu6nmmotexa [IOK
2.1 M 7 3
CXAHMHECKNE KoneOanus https://m.edsoo.ru/7f41a4a6
bu6nmmotexa [IOK
2.2 M . 8 1 3
CXaHHUHECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTPpOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MoJie U bubmuorexa [LIOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe ABJIEHHS
41 3aKOHbBI paCIIPOCTPAaHEHUs CBETa 6 2 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Paznoxenue 6eroro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pasznen 5. KBantoBble ABJIeHUA
bubnuoreka [IOK
51 Hcnyckanue u MoroneHue CBeTa aToMoOM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnuorexa [JOK
2 1
> CTpoCHHE ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001IAI0IIMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6nmmotexa [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
HU3yYeHUs

DJIEeKTPOHHBIE
nudposbie
oOpa3zoBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 IpUpoJIE.
SBnenns npupoasl. Pusnyeckre
SIBIICHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ddusznyeckre BEINYUHBI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenune
TEeMIEPATyphl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETPA U ITaTUMKA
Temneparypbl”

Kak ¢usnka u 1pyrue ecTeCTBeHHBIE
HayKH{ U3Y4aroT IPUPOLY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onrcanue GU3nIecKux
SIBJIGHUM ¢ TOMOIIbIO MOACIICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIOTE3bl: JAIBHOCTH NOJETA MIApHKa,
MYLEHHOTO0 TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. OMbITHI,

bub6mmoreka [IOK

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOCHHUE
a HUC AHCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBY>KeHUE YacTHII BEIIIeCTBa bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbITHI 1O
9 HaOJFOJICHUIO TETNIOBOTO PACIITUPESHHS
ra3oB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3anmMocBs3bp MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHuueckoe JBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p P p https://m.edsoo.ru/ff0a05c6
JIBYDKEHUE
bu6nmmoreka [IOK
13 Ckopocthb. ETUHUIEI CKOPpOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTi 1 BpeMeHU OBHKEHUS bubnnorexa [IOK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepuus. 3aKkoH HHEPLIUH.
15 BSaI/II)MO,HCﬁCTBHe TCJ'IpKaK OpuYrHa bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTHU ABUKEHUS Tell
16 ITnotHoCTH BemecTBa. Pacuet Maccel but6mmoreka [JOK
1 00beMa Tela I10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,I[OFO TCIa»

Pemenue 3amay o reme "[lmoTHOCTE

bubnuorexa [JOK

18
BelecTna' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtophast pabota «3yyeHune
20 3aBUCHUMOCTH PACTSKEHUS
(medopmariun) Npy>KUHBI OT
MPUIIOKEHHOM CHITBD)
21 SIBnenue Tarorenus. Cuiia TSKECTH
CBs13b M@Ky CHJION TSKECTH U
22 Mmaccoli ena. Bec tena. Pemenue bubmorexa LIOK
' ' https://m.edsoo.ru/ff0al778
3aza4 o reme "Cuna Tsoxect"
23 Cuna TspKecTH Ha IpYruX IUIaHeTax. bu6mmoteka LIOK
dusnuecKue XapaKTepUCTUKHU IIAHET https://m.edsoo.ru/ff0a1502
bu6mmoteka I[IOK
24 Wsmepenue cuit. JluHamomeT
P A P https://m.edsoo.ru/ff0al8cc
bu6mmoteka I[IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CUJI, HAPABICHHBIX
26 10 OJTHOM nﬂ ﬂ?leoﬁ ’ brbmmorexa [IOK
HON TP ' https:/m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pemenue 3agad mo reme
"PaBHonelicTBytOMmast cui"
08 TpeHne cKoIbXKEHNS U TPEHHUE TTOKOSL. bubmuotexa LIOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «/3yuenue bu6muoreka LIOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHHMS
CKOJIbKEHUS OT CUJIbI IaBJIICHUS U
XapaxkTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeieicHUE

30 . N
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenne 3amau mo temaM: «Bec
tenay, «['papudeckoe n3odbpaxxkeHue bu6mmoteka LIOK
31 o
cuny, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTposabHnas padbora no remam:
«Mexannueckoe OBIKeHne», «Macca,
32 IJIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n300paKEHHUE CHITY,
«Cumbn»y
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoreka [JOK
YBEJIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBUCUMOCTh
34 JIaBJIEHU ra3a OT 00hEMa bubmorexa LHOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHUS TBEPALIMUA
35 TGHI;MI/I JKUIKOCTSIMH U 11“)8.33.MI/I 3akoH bubmorexa HOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackaims
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6nmorexka [IOK
BBI3BAHHOE A€ CTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemrenue 3apau no teme «/laBnenue B but6mmoreka [JOK
SKHIKOCTH U rase. 3axkoH [lackais https://m.edsoo.ru/ff0a2826
38 CooOmaromnuecst COCyIbl bubnmmorexa [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubnnorexa [JOK

r .
39 FAPABIIIICCKHI [Ipece https://m.eds00.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJIKOCTHBIN HacoC
Atmocdepa 3emin. [puannen
CyIIIECTBOBaHUS BO3 HOM
41 o}g(l)lnquH 3emin 3;3};4HSHMOCTB bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI
HaJ YPOBHEM MOps
bubnuoreka [JOK
42 B LA
e¢ BO3yxa. ATMOCHEpHOE AaBIeHHC https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMochepHOTro AaBICHUS. bubnnoreka [IOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOTIE)HI:{ OBHEM buomiorexa LIOK
A Ayp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmocgepHoe bubnnorexa [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtmocepHoe naBieHue"
€UCTBHE JKUJKOCTH U ra3a Ha
a7 i:[[or )KGHHO@I[B HHUX TEJO brbnmorexa LIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuoreka [JOK

HeﬁCTByIOIHCﬁ Ha TCJI0, IIOTPYKCHHOC
B XXUAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHnasi paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIC OT 00bEMa MOTPyKEHHOM
B KHJIKOCTh YaCTH TEJIa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTpyupoBanue apeoMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anau no remam: «IlnaBanue
cyn0B. Bo3nyxomniaBanuey,
«/laBiIeHHE TBEPABIX TEN, KUAKOCTEN
Y Ta30B»

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTs. EquHUIBI MOIITHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO MpH
noanéMe 1o JectHuie"

56

IIpocTeie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTponbHas pabota 1o reme
«/laBiieHue TBEpABIX T, JKUAKOCTEH
1 Ta3oBy» / Beepoccuiickas
npoBepoyHas pabota

58

Peseprubrii ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiieHne TBEPABIX TEll,

bu6nunoteka [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KHUJIKOCTEH 1 ra3oB» / Beepoccuiickas
npoBepouHas pabota

59

Peruaru B TeXHUKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue yci0BUNA PaBHOBECHS
pbIyara

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 no reMe «Y CJIOBUA
paBHOBCCI/ISI pmqara»

bubnnorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT mosie3Horo neicTBus
mexanusMma. Jlaboparopnas pabota
«3mepenue KII/I HakmoHHOM
TJIOCKOCTH

0.5

62

Pemrenne 3ama4 mo reme "Pabora,
MomHocTh, KITJT"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuueckasi SHeprus.
Kunernueckas 1 noTeHIMANbHAs
SHEprus

bu6nmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEepPruu

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKcrepruMeHTalIbHOE ONpeieTICHHE
W3MEHEHHS KHHETHYECKOW U
NOTEHINATLHON SHEPTUH TIPH
CKaTBIBAaHUH TeJIa TI0 HAKIIOHHOH
IUIOCKOCTH"

66

KonTpomnpHas pabota mo teme
«PaboTta 1 MOIIIHOCT. DHEPTHUS»

67

Peseprubrit ypok. Pabora ¢ Tekctamu

but6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnudeckoe aBrxeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHelil ypok. Pabora ¢ Tekctamu

68 o TeMe "Padora. MOLIHOCTS. 1
Oneprus"
OBHIEE KOJIMYECTBO HACOB I1O 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Kourposbuble | IlpakTnyeckue
n/n Bcero U3y4yeHHsi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
OcHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUHU U UX OIBITHBIE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJ 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnnorexa [JOK
ra3o00pa3HOro COCTOSHUI BELLIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOT0 COCTOSTHUIN 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJIIPHO-KWUHETUYECKON TEOPUU
bu6mmoteka IIOK
5 Kpucrannmueckne u amopdHsie Tena 1
P Pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KanWJUIIPHOCTD. 1 bubnnoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciupeHue u cxxaTue 1 brbsmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoteka [LIOK
W3MEHEHUS BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bune! Teruionepenaun 1 bu6muoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6mmoteka [IOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuecTBo TemnoTel. Y nenbHas bubmmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OanaHca. bubmmoreka [IOK

13
TemooOMeH U TENII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

1 "HccnenoBanue siBJICHUS bubnuorexa [IOK
TEII000MEHA IPU CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BobI"

Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOTO JIJIsl HATPEBAHUS Tella
Y BBIICISIEMOTO UM TIPH OXJTAXKICHUN

16 JlaGopatopHas pabota "Onpenenenue bubanorexa [IOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIJIMBA. Y IeibHas TeIioTa bu6mmoteka I[IOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;Jeln. V nennHas bubmorexa LHOK
e https://m.edsoo.ru/ff0a71d2

19 JlaGopatopnas pabota "Onpenenenue bu6mmoreka [IOK
YAEIbHOM TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOH/IEHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora bu6nunoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Hap006p330BaHI/IH 1 KOHJACHCAaIHH.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOMN BIAXHOCTH BO3yXa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anay Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBurartes.
TermioBele IBUTATEIH U 3aIIUTA
OKpY’Karollel cpeibl

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHUA U ITPCBPAICHUA
OHCPTIYH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3menenune arperaTHbIX COCTOSTHHUM
BemecTna"

bu6nmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerutoBble gBIeHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUH BelecTBa"

bu6nmoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaga
QJICKTPHUYCCKUX 3apsa10B

30

Ypoxk-uccienoBanue "IneKkTpu3anus
TeN UHAYKIUEN U IpU
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMozeincTeue 3apsoKeHHBIX TEII.

bu6mmoteka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpsikeHHOCTD 371EKTPUUECKOT0 bu6mmoteka [LIOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiaos.

33 DnemMeHTapHbIi 3apsa. CTpoeHue
aToma

34 [IpoBOAHUKY U AUDIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpAaHEHUS AJEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pUMEHEHNE bu6mmoteka LIOK
CBOMCTB 3JIEKTPUUYECKHX 3apsi/10B https://m.edsoo.ru/ff0a90cc
DIEeKTPUUYECKHI TOK, YCIIOBUS €T0

36 cyuiectBoBanus. Mcrounuku bubnnorexa [JOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlecTBUSI ANEKTPUYECKOTO TOKA brbsmorexa HOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenosanue "JlerictBue

38 AJIEKTPUYECKOTO TTOJISI Ha TPOBOIHUKHI 1
U JUAJIEKTPUKA"

39 OneKTpUUECKUH TOK B METaIlIaXx, bubanorexa [IOK
JKUJIKOCTSIX M Ta3ax https://m.edso0.ru/ff0a9838

40 DnexTpuueckas 1ernb U €€ COCTaBHbIE
4acTH
?Hna Toka. JlabopaTopnas padota Bu6mmorexa [{OK

41 N3mepenue u peryampoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaboparopHast paboTta

bubnuorexa [JOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabora "3aBUCHUMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubmmoreka [JOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: U Matepuana"
3aBHCUMOCTh CHIIBI TOKA OT

45 HarnpsbkeHus. 3akoH OMa Jij1s yuacTka bubmorexa LHOK

https://m.edsoo.ru/ff0aa44a

Lenu
Jlaboparopnas pabora
"HccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTMPOTUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaliesIbHOE
COETMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 1 bubanorexa [IOK
MOCIIEA0BATEIILHOM COEMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas padota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIPU 1 bu6mmoreka [IOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aaa4 Ha IPUMCHCHUE

bub6mmoreka [IOK

50 3akoHa OMa U1 pa3InyHoro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTBH IMEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padota "Omnpenenenue
52 a60TpH u E\)/Iounfocm JJIEK queCKoro buGnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DEeKTPUYECKHE [ENU U ITOTPEOUTEIN
53 SJIEKT pI/I‘-IGCKOf/i SHEPI'UHU B 6pI)IT buGnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanune
54 ITocTostHHBIE MATHUTHI, UX
B3anUMOJEICTBIE
55 VYpok-uccnenosanue "NU3yuenue bubnnoreka [IOK
HOJIEW ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
bu6nmmorexka [IOK
56 3eMJI1 U ero 3HaYeHue I )KU3HH Ha
https://m.edsoo.ru/ff0acOba
Bemie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEeKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTeus. [10CTOSHHBIN
ANEKTPUUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKUE 3aPSIIbI.
P P bubmuorexa [JOK
58 3apshKeHHBIC Tella U UX

B3auMozeucTeus. [IocTosHHBIN
anexTpudeckuii Tok" / Beepoccuiickast

https://m.edsoo.ru/ff0abea8
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poBepoyHas paboTa

59

PesepBHrlit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anektpuueckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

bubnnorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
NEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyLIKU C TOKOM

bubnnorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >EKTPOMarHiuTOB B
TexHuke. JJaboparopnas padora
"N3yuyenue neicTBUs MArHUTHOTO
T10JIs1 Ha POBOJAHUK C TOKOM"

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb TOCTOSTHHOTO
ToKa. Mcnonp3oBanue
ANEKTPOABUTaTENICH B TEXHUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlabopaTtopHas pabota
"KoHcTpynpoBaHue u u3ydueHue
paboTHI AJIEKTpOABUTATENS "

bubnuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apases. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIHUUA.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPHIECKON IHEPTHH.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUN

65

[ToaroroBka K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE U
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MAarHUTHBIE IBJIeHUS"

KonTponbnas pabota no teme

66 "DIEeKTPUUECKUE U MATHUTHEIE 1 bubnmorexa [IOK
P " https://m.edsoo.ru/ff0acb14

SIBJICHUSA
PesepBHblii ypok. Pabota ¢ Tekctamu bubnuorexa [IOK

67 1
no teme "TemnoBele gBiaeHus" https://m.edsoo.ru/ff0acc5e

68 PesepeHslii ypok. Pabora ¢ Tekctamu 1
o teMe "MargauTHele BiaeHus"

BIIEE KOJIMYECTBO YACOB IT
OBII] OJI CTBOYACOBIIO 68 145

[TPOI'PAMME
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9 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoanueie | IIpakTuyeckue
n/n Bcero H3yUYeHHUsi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl

1 MexaHuueckoe IBHKEHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuoreka [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHEITHOE 1 bubmmoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nBrkeHue. CpeHsisi ¥ MTHOBEHHAS 1
CKOpOCTh
[IpsimonuHEitHOE paBHOYCKOPEHHOE bubmuoreka [LIOK

) 1
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JBUKECHUSI. 1
I'padux ckopocTH
JlabopaTtopHas padota "OnpeneneHue

7 YCKOpEHHUSI Teja Mpu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nanenue Tei. OIbITH 1
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuotexa [LIOK

OKPYKHOCTH. HCpI/IOI[ n4yacTtoTa

https://m.edsoo.ru/ff0ael76
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oOparnienus. JInneitHas u yriaosas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTEIEHOE YCKOPCHHE
1 IIepsbiit 3akoH HeroToHa. Bexrop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [TOK
12 .
PaBnoxelicTByrOImas cuina https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproTOHA. bubnuorexa [LIOK
13
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
1 Pemenue 3a1ay Ha npUMEHEHUE bubnnorexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ffOaeb6c
bubnnorexa [JOK
1 . r
> Cuna ynpyrocti. 3akon Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3aga4 no reme «Cuna
YIIPYTrOCTU»
17 Jlaboparopnas pabota «Onpenenenue bubnmnoreka [IOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6nmmotexa [IOK
18 Chuta Tpeis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Cuina bu6mmotexka I1IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "Onpenenenue bubnnorexa [IOK
20
Kod(duUIeHTa TPEHUS CKOIBXKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenne 3anau no teme "3ako
21 HLTOTI:)I;I{a CJII/IHI;H " NE)CTI/I KCI:IJ'E. bubmorexa [OK
" YHPYrOCTH. https://m.edsoo.ru/ff0afb8e
TPEeHHUS
29 Cwuiia TSDKECTH ¥ 3aKOH BCEeMUPHOTO bubnuoteka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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MMaJCHUS

Ypok-koudepenus "J[BmxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). I'anaktuku"
Pemenue 3anau nmo reme "Cuna
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LHOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaIbHON TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBHOBeCHE TBép Oro TeJa ¢ bubmorexa LIOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OChIO BpaICHUS.
MowmeHT cunsbl. LleHTp TsxecTH
PaBHOBeCHE MaTepuaIbHON TOUKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OCBIO BPALLCHHUS.
MowmeHT cuibl. LienTp TsoxecTn
28 Pemenue 3agay no reme "MomeHT bu6mmoteka I[IOK
cwibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka k KOHTPOJIBLHOM paboTe 1O
29 TemMe "MexaHquCKEe BI/I)KeI:II/Ie bubmorexa [IOK
. ,,)I ' https://m.edso00.ru/ff0b0408
BzaumopeiicTtBue Ten
KonTponbHas paboTa 1o Teme
30 "MezHquCK(I))e BIKCHUE brbmorexa [TOK
N A " ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
31 Nmnynee Tena. Mmynbe cuibl. 3aKoH bu6muoreka [IOK
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COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3amay mo teme "3akoH

bubnnorexa [JOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnoreka [IOK
34 Mexannyeckas padoTa U MOIITHOCTb https://m.e dso;.lru —
35 PaboTa cuiIbl TSKECTH, CHITBI bubnuoreka [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOMN MMOBEPXHOCTH
37 CBsi3b 9HEpruu u paboTHL
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprusi. Teopema o bubnnoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs SHEPTUU B
MeXaHUKe
40 Jlaboparopnas pabota «3y4ueHue bubnnoreka [IOK
3aKOHA COXPAHEHHUS YHEPT UM https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE NBHKEHHE U €TI0 but6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunoreka [IOK
Breinyxxnennsie kosjebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuii 1 pyKUHHBIN

MassTHUKHA
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44

VYpoxk-uccienoBanue «3aBUCUMOCTh
Mepuo/1a KoJieOaHu OT )KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

bub6mmoteka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpareHre HEPTUH TPU
MEXaHUUYECKUX KOJIEOAHUIX

46

Jlaboparopnas paborta «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
MIPYKUHHOT'O MasATHUKA

bubnnorexa [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabora «I[IpoBepka
HE3aBHCHUMOCTH [EPUO/Ia KOICOaHUi
rpys3a, IOABELIEHHOI0 K HUTH, OT
MacChl Tpy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckux BosH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

bubnnorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckne
BOJIHBI B TBEPJIOM TeEJIE.
CeiicMuueckue BOJIHEBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccienoanue "Habmnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

Ypok-koudepenius "YapTpa3Byk U
uHOPa3BYK B IPUPOJE U TEXHHUKE"

bubnunoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

but6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KoiaeOauus v BOJIHE!"

https://m.edsoo.ru/ffOb25f0

KonTponbhas pabota no teme

55 "3akoHbI cOXpaHeHUs. MeXxaHnuecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubnnoreka [IOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JI€KTPOMarHUTHBIX BOJTH
Ypok-konpepenmus "llkana
58 ANEKTPOMATrHUTHBIX BOJIH. bubnnoreka [IOK
Hcnonb3oBanue 371eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /11 COTOBOU CBI3U"
VYpoxk-uccienoanue "M3yyenue
. i bubnuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIFHOTO TesedoHa
Pemrenue 3a1au Ha onpeneneHue
60 9aCTOTHI M JITTHHBI DJIEKTPOMAarHUTHOM
BOJTHBI
DneKTpOMarHuTHas IPUPOJIa CBETA.
61 Cko OIZDTI: cBeTa Bomfoﬁme CBOMCTBa bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku cseta. [IpsamonnHeiiHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHUS bubsmorexa HOK
pactipoctp ’ https://m.edso0.ru/ff0b3658
ComHia u JIyHsl
3aKoH OTpa)KeHUs CBeTa. 3epKara.
63 Pemenue 3amau Ha IpUMEHEHHE bubnmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubnuoteka [IOK
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IIpECIOMIICHUS CBETA

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEHHEE OTpa’KEeHUE CBETA.

bubnuoreka [JOK
65 Hcnonb30BaHue MOJIHOTO BHYTPEHHETO httos://m.e dsoc{lru IF0b3C5C
OTPaXEHUS B ONITHYECKUX CBETOBOIAX T '
Jlaboparopnas pabora "VccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpaHuue "Bo3ayx-crekiao""
Ypok-koHpepermus "Vcnonp3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [IOK
68 JIunzpl. OnTuyeckas cusia JIUH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuorexa [JOK
69 [TocTpoenne n300pakKeHUI B JIMH3AX
p P https://m.edsoo.ru/ffOb444a
JlaGopatopHnas pabota "Onpeznenenue
N bu6mmoteka IIOK
70 (hOKYCHOTO PacCTOSTHUS ¥ ONTHYECKON Omaotexa IO
A p— https://m.edsoo.ru/ff0b4206
71 VYpok-koupepennus "Onruueckue bubnuorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOc0a7e
bubmuoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue i
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "JlehexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro cBera B CIIEKT.
74 OnsiTel HetoToHa. Croxenue bu6mmoreka [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOc0f4c
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JlaGopaTopHas padota "OMBITHI 11O
pa3IoKeHuIo OEI0ro CBETa B CIIEKTP U

bubnnorexa [JOK

75
BOCHUPHATHIO [IBCTA NPE/IMETOB NpH HX https://m.edsoo.ru/ffOc0e2a
HaOJIOCHNH Yepe3 BETOBbIC
buabTpe"
Ypok-nipakTukym "BoaHoBbIe
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u audpaxnus"
77 OmnsiTel Pezepdopaa u nnanerapHas bubnmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v IOTJIONIEHHE CBETa
79 atomoMm. KBauTbl. JInneiyaTeie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-npaktukyM "HaGmnronenue bu6mmoteka LIOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUJIBI bubsmorexa HOK
a a https://m.edso0.ru/ff0c1672
82 Crpoenue aromHoro sapa. Hykinonnas bubnnoreka [IOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBPALLECHNUS. bubnnorexa [IOK
N3oromnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6nunoreka [IOK
"PannoakTuBHBIE TIpEeBpallleHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepwon morypacmaa
VYpok-koH(pepeHuus "PaaroakTuBHbIE
P eperiu 8 bubmuoreka [JOK
86 W3ITy9EHUS B IPUPOJIC, METUITUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126
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87

SnepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsA0BOr0 U MacCOBOTO
YHCeNn

bub6mmoteka [IOK
https://m.edsoo.ru/ffOcl1c58

88

DHeprus CBsI3M aTOMHBIX siaep. CBsA3b
MacChl U SHEPTUu

bubnnorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemrenue 3anau no teme " nepueie
peakiuun"

90

Peakiuu cuHTe3a U ACTICHUS SEP.
Wctounuku snepruu CosHua u 3B€371

bubnuoreka [JOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaMOaKTUBHBIX U3ITYYCHUN Ha )KUBbBIE
Opranu3mbl"

92

[ToarotroBka K KOHTPOJIBHOM paboTe MO
TeMme "DIEeKTPOMarHuTHOE IOJI€.
DNeKTpOMarHuTHbIE BOJIHBI.
KBanToBbI€ siBNICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanToBsie sBeHus"

94

IToBTOpenue, o6o0IEeHNE.
JlaGopaTopHnbie paboOTHI 110 KypCy
"Bzaumopericteue ten"

bu6nmoteka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a/1a4 110
teme "TemnoBble mpoiecch”

bubnunoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600meHue. Pemenue

but6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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pacyYeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] TennoBeIX apurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

bu6mmoteka IIOK

97 1
pacqe"'rHHx 1 Ka4E€CTBEHHBIX 3a;'['aq 1o httos://m.edsoo.ru/Ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpeHUEe, 06001IICHNE.
98 JlaGopatopHble Pa0OTHI 110 KYpC 1 1 bubmorexa LHOK
| patop p | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbLIE SIBIIEHUSA
IToBTrOpenue, 0000meHue. Padbora ¢
99 TeKCTaI;H/I 10 TEME ?:I))aKOHH 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, 0606menue. Pabora c
100 TekcraMu o teMe "Kosnebauus u 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTopenue, 0000menue. Pabora ¢
101 TGKCTaI;/II/I 110 TEME 'fIéBCTOBI)IC 1 bubmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o0o0meHune. Pabora c
102 TekcTamu o teme "KBaHToBas 1 1
sanepHas Gusmnka"
OBHIEE KOJIMYECTBO HACOB I1O 102 97

[TPOIT'PAMME
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBePSIeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHUSA

1.2

pas3iimuaTthb ABJICHHUA IIO OIIMCAHHWIO HMX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/ISI/I‘IGCKOG SABJICHUC

13

pacro3HaBaTh TNPOSIBICHHE M3YyYCHHBIX (PHU3MUYECKUX SIBICHUHA B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUE SIBICHHUS B MPUPOJE,
IIPU 3TOM INEPEBOJUTH NPAKTHUUECKYIO 3a/1ayy B yYEOHYIO, BBLACIATDH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUN

14

ONUCHIBATh H3YyYEHHBIE CBOWCTBA TN U (DU3UYECKHE SIBJICHUS,
UCHoNb3ysl (U3MYECKHE BEJIWYMHBI, HPU ONUCAHUHM TMPABUIBHO
TPAaKTOBaTb (PU3UUYECKUH CMBICI HCHOJIb3YEMBbIX BEIMYUH, MX
0003Ha4YeHUSI U €AUMHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbL,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0 BEIUUYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTHh TIpadUKH  H3YYEHHBIX  3aBUCUMOCTEH

(hbUBUYECKUX BEIMUNH

15

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TIPOIECCHI,
HCNOJIb3ysl H3YYEHHBIE 3aKOHbI, IPU 3TOM JaBaTh CJIOBECHYIO
(GbopMynUpPOBKY 3aKOHAa W 3alHCBhIBAaTh €ro0  MaTeMaTHYeCKOoe

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
4yucllie M B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh TNPUUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 jorMyeckux ImaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBA (QU3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemats pacy€TtHble 3a1ayd B 1 — 2 neiicTBUS, MCIONIBb3Yys 3aKOHBI U




(dhopMyIibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBHSI 3a7laud  3alUChIBaTh KpaTKO€ YCIOBUE, IIOJICTABIATH
¢busnyueckre BEIUYUHBI B POPMYJIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIsS PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYYCHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTH IPH MOMOIIU
(Gbu3MYeCKUX METOAOB, B OMNHCAHUU HCCIECIOBAHUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyath U
WHTEPIPETUPOBATh MOMYyYEHHBIH pe3yNnbTaT, HAaXOIUTh OIIUOKU B

XO0J¢€ OIIbITa, A€JIAaTh BBIBOJBI I1O €TI0 pE3yjibTaTaM

1.9

MPOBOJIUTh OMBITHI TIO0 HAOIIOJCHUI0O (U3UYECKUX SIBJICHUH WU
(bu3MUecKUXx  CBOWCTB  Tel:  (QOpPMYIHpPOBaTH  IPOBEPSIEMbIC
NPEIIOI0KECHUs, COOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000py10BaHus, 3alUChIBATh X0/ OIbITA U (POPMYIHPOBATH BHIBO/IbI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C UCIOJIH30BAHUEM AHAJIOTOBBIX H
M (pOoBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHUS MPHUOOPOB C YUETOM

3aJJaHHOI aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHUI

111

NPOBOJIUTH  MCCJIENOBAaHHE  3aBUCUMOCTH  OJHOH  (husnyeckoi
BEJIMYUHBI OT JIPYrOM C HCIOJIB30BAHMEM NPSIMBIX HM3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYS IPENI0KEHHOMY IUIaHY,
(buKcupoBaTh PpPE3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE MTPEITIOKEHHBIX TaOIUI] U TpapUKOB, AETaTh BHIBOJbI

10 pe3yJibTaTaM UCCIIEOBAHUS

112

MIPOBOJIUTh KOCBEHHBIE H3MEpPEeHUs (PU3MUYECKHX BEIMYUH, CIEIys
MPeI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHUN coOuparth
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HMCKOMOM

BCJIMYMHBI

1.13

coOyoaTh MpaBWja TEXHUKHM Oe30macHOCTH Tpu  pabore ¢

1ab0paToOpHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOIIBIO HMX OIMCAHMA,
UCHOJNb3ys 3HAaHHUA O CBOWCTBaX (PU3UYECKUX SBJIECHUH U

HE0OX0oauMbIe (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NMPUBOAUTL TpPUMEPHl (HAXOIUTh HHPOPMAIUIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Ui o0ecriedeHusi O€30IacHOCTH TIpU  OOpalleHHuH ¢
npubopamMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 30POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOLICH cpezie

1.16

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHeT B
COOTBETCTBUM C 33JJaHHBIM IIOMCKOBBIM 3alpoOCcOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U NMYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHMKOB
BBIICTISITE MH(POPMAIMIO, KOTOpas SBJSETCS MPOTUBOPEUMBON WM

MOJKET OBITH HEOO0CTOB epHoﬁ

1.17

HCIIO0/Ib30BaTh pu BBIITOJIHCHUH y4eOHBIX 3a/laHui
Hay4YHOINONYJISAPHYIO  JIUTEPaTypy  (QU3UYECKOrOo  COAEp KaHMS,
CIIpaBOYHBIE MaTEpHUalbl, pecypcbl cetu MHTepHer, BiageThb
npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(popManuu

u3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyTryro

1.18

co3/1aBaTb COOCTBEHHbIE KPAaTKUE NMHUCbMEHHbIE U YCTHBIE COOOIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMHPOpPMaLUU (HU3UYECKOTO
CoJiep’KaHus, B TOM 4YMcJie MyOJUYHO JienaTh KpaTKue COOOIIEHUS O
pe3yabTaTax NPOEKTOB WIM Y4eOHBIX HCCIEIOBaHUN, HpPU 3TOM
IPAMOTHO MCIOJIb30BaTh M3YYECHHBIM IOHATHWHBINA anmapar Kypca

(u3HKH, COMPOBOXKAATh BHICTYIUIEHHE NIPE3eHTaluen

1.19

IIPU BBIMOJIHEHUH Y4eOHBIX MTPOEKTOB U UCCIIEAOBAHUHN paclpenesTh
00513aHHOCTH B I'PYIMIIE B COOTBETCTBUHU C IOCTABJIECHHBIMH 3a/1a4aMH,
CIIEIUTH 3a BBINOJIHEHUEM IUIAHA JEUCTBHM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JESITEIbHOCTb TIPYMIbI, BBICTPAWBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPYKaroIIX

8 KJIACC

Kon
NMpoBEPIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh IOHATUA

1.2

pasiinyaTth SABJICHUA IO OMNHMCAHWIO HX XapaKTCPHBIX CBOICTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBICHUE

13

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpE, B TOM 4HuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1ady B y4EOHYIO, BBIACTATDH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHUMA

14

ONMCBHIBaTh H3YyYEHHbIC CBOWCTBA Tl W (DU3MUYECKUE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TPU ONUCAHUM IPABHIBHO
TpPakTOBaTb  (DU3MYECKMI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYCHHS ¥ €AUHUIIBI (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TIpaUKH  H3YYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCpU30BaTb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU O3TOM JdaBaTb CJIIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3allUCbIBaTb €ro MaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSCHATH (hU3MUECKUE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallHd TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX SIBJ'ICHI/If/’I, (l)I/I3I/I"IeCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENCTBUSI, UCIIONb3YS 3aKOHBI U
(hopmynel, CBsA3BIBatONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHATU3a
YCIIOBHSI 33/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JMaHHBIX JJI pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXonuMBbIe TSl €€ pelIeHHs], MPOBOJUTh PACUYEThl U CPABHHUBATH
MOJyYEeHHOE 3HA4YeHHE (U3NYECKONW BEIUYMHBI C HM3BECTHBIMU

JaHHbIMH

18

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUThL IMPpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITIOJb3Ys OMMUCAHUC UCCIICAOBaHWs, BEIACIIATH
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMMPABUJIBHOCTL IIOPSAAKa

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BLIBOABI

1.9

MPOBOANTH OIBITHI 10 HAONIOACHUIO (U3UYECKUX SBICHUH HIIH
¢u3uueckux  CBOMCTB  Tem:  (opMyIMpOBaTh  MPOBEpSEMbIC

MPEaNoJIOKEeHUs, coOupaTh  yCTaHOBKY W3  MPENI0KEHHOTO




000pyI0BaHus, OMUCKHIBATH XOJI OMbITa U (OPMYTUPOBATH BHIBOIbI

1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHHUsS C MCIOJb30BAaHUEM aHAJIOrOBBIX
npuOOPOB M TATYUKOB (PU3HMUECKUX BEIUYHH, CPABHUBATH PE3YIIbTATHI

M3MEPECHUH ¢ y9€TOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH

111

MPOBOAUTH  HMCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (U3MUYECKOM
BEJIMYUHBI OT JIPYrOil C UCHOJIb30BAHUEM MPSAMBIX HW3MEPEHHUM:
IUTAHUPOBATh HCCIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, Clieyd MpeAoOKEHHOMY  IUIaHy, (UKCUpPOBAThH
pe3yabTaThl MOTYYSHHOW 3aBUCUMOCTH B BHUJE TAOJIUI] U TPadUKOB,

ACJIaTh BbIBOJLI 110 PE3YyJIbTaTaM HCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHS  (U3NYECKUX  BEIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKLMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB [mpaBruJia TCXHUKH 0e30MmacHOCTH Ipu pa60Te C

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHACTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOUCTB C OINOPOM HAa HUX OINUCAHUA, HUCIOJb3Ys
3HaHHUSA O CBOWCTBAaX (U3MYECKUX SBJICHUH U HEOOXOIUMbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb IMPOCTHIC TCXHHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o Cxe€MaM MU CXCMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPUYICCKUX LIEIell C IOCIEeNOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasindas YCJIOBHBIC 0003HAYCHUS

3JIEMEHTOB JJIEKTPUUYECKUX LeTIeN

1.16

NPUBOAMUTH TNpUMEpHl (HAXOAUTh HMHPOPMALMIO O TMpUMepax)
MPaKTUYECKOTO HCIOIb30BaHUs (PU3NUECKUX 3HAHUN B MMOBCEIHEBHOMN
KHU3HM Ui o0ecriedeHusi O€30HacHOCTH TMpU  OOpallleHuH ¢
npruOOpaMy U TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3/10pOBbs U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOI'0 NOBCACHUA B Opr)KaIOH_ICﬁ cpeac

117

OCYILIECTBIATh MOUCK MH(POPMAIUN (HU3NIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIMXCS 3HAHUW W NYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIACIATh WH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEYMBOMN HITH MOKET OBITH HEJOCTOBEPHOM

1.18

UCITIOJIb30BaTh IPH  BBIOJHEHUH  YYEOHBIX 3aJaHUil  HAY4HO-




MOMYJISIPHYIO JIUTEpaTypy (PU3MUecKoro cojaepixaHus, CIpPaBOUYHBIE
Marepuaibl, pecypcbl cetu  VHTEepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus HHPOPMAIMK U3 OJHOM

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U KPATKUE YCTHBIC COOOIIEHUS,
000011asi MHPOPMALMIO W3 HECKOJIBKUX HCTOYHHUKOB (PH3UYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NyOJIMYHO TMPEICTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HWCCIAEAOBATEIIbCKON JIEATEIbHOCTH, TPU OITOM
IPAMOTHO MHCIIOJb30BaTh M3Y4YCHHBIM IOHATHUWHBIN amnmapar Kypca

(Gu3MKH, COMPOBOXKIATH BBICTYIIJICHHUE TIPE3eHTAINEH

1.20

MIPH BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (HU3HUECKUX
MIPOLIECCOB pacCHpelleNsITh 0053aHHOCTU B I'PyIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU  33Ja4aMM, CJIEAWTh 3@ BBIIOJHEHUEM IUIaHa
JEUCTBUA M KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENBHOCTh TPYIIBI, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSIBISAL  T'OTOBHOCTH

paspemiaTh KOHQIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHU

1.2

pas3iiniaTth SABJICHUA IO OMNHUCAHUIO UX XapPAKTCPHBIX CBOIMCTB M Ha

OCHOBE OIIBITOB, AECMOHCTPUPYIOIINX JaHHOEC (i)I/I?)I/I‘-IeCKOC SIBJICHUEC

13

pacro3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOJIE,
MIPH 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33/1ayy B y4EOHYIO, BBLACTATDH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3UUECKUX SBICHHIA

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCHOJNB3ysd (U3UYECKHE BEIMYUHBI, IMPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIIONB3YEMBIX  BEIHYMH,
0003HAYCHHS U €IUHUILIBI (PU3UUECKUX BEIMYMH, HAXOIUTH (POPMYJIBI,

CBSI3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTUMHU




BEeIMYMHAMH,  CTPOUTh  TIpadUKU  U3YyYEHHBIX  3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYMH

15

XapaKTCPU30BaTh CBOMCTBa TCI, (1)I/ISI/II-IGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YA HU3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIIOBECCHYIO
q)OpMYJII/IpOBKy 3aKOHa MW  3aluchiBaTb €0 MaTeMaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallUd IIPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bSICHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB C MOMOUbl0 2 — 3 U3YyYEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (bPI?»I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbIC 3aJaudl (ONMpAIOIIMECs] Ha CHCTeMy H3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYINbI, CBSA3bIBAIOIINE
¢usnueckue BEJWYMHBI HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAIOLIME WU
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMEBIE
JUISL PELICHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT'O 3HAYCHU (I)I/I3I/I“IeCKOI\/’I BCIIMYHHBI

1.8

pacnio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU MMOMOIINU
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMMCAHUC UCCIICAOBAaHMs, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IIOPAJAKa
MMpOBCACHUA HUCCIICAOBAHUA, ACIATh BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

MPOBOJNTH OIBITHl 0 HAONIOJCHUIO (U3WYSCKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO0 Habopa 00OpyHAOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOAUTh TPU HEOOXOJMMOCTH CEpPHUI0 TMPSMBIX H3MEpEHH,
OmpesieNisisi cpelHee 3HaueHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTositHue coOuparomeil JHH3bI), 000CHOBBIBATH BBIOOp CrHOCO0a

U3MepeHus (M3MEpUTENBHOTO Ipudopa)
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MPOBOJIUTH HCCIEIOBaHUE 3aBHCUMOCTEH (U3MYECKHX BEJIHYUH C
HCIIOJIb30BAHNUEM IIPSMBIX M3MEPEHUH: IUIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY, (DUKCHUPOBATh PpE3yJIbTATHI

HOHy‘ICHHOfI 3aBHCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYMH B BHJAC Ta6J'II/IHI/I




rpaduKoB, JeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS

112

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJIHATH WM3MEPEHUs, CIenys MPENJIOKEHHOW HHCTPYKIINH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAIU3UPOBATh IIOJIyYECHHBIC

PE3yNIbTaThI ¢ YY4ETOM 3aJaHHOW OTPELUTHOCTH U3MEpPEHHI

1.13

CO6.]'IIOI[8,TI) mpaBujia TCXHHUKHU Oe3omacHOCTH Ipu pa60Te C

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pa3jindaTb OCHOBHBLIC IIPHU3HAKU HU3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOﬂCHCﬁI
MaTCprajibHad TOYKa, a0COJIFOTHO TBépI[Oe TCIIO0, TOYECYHBIM MCTOUYHUK
CBCTAa, JIy4, TOHKasd JIMH3a4, IJIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAad

MOJCJIb aTOMHOI'O Agapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHUS O CBOWCTBaX (U3WYCCKUX SBJICHUH U HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONB30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YyUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX nprudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-ITPAKTHUUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOECHUS N300paKEHUN B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

MPUBOJIUTL TpUMEpHl (HAXOAUTh WH(POPMAIUIO O TPUMEPAX)
MPAKTUYECKOTO MCTOIb30BaHUsI (PU3UUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HM I OOecredyeHus: Oe30MacHOCTH TpU  OOpalieHuu C
npubOpaMu ¥ TEXHHYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3I0POBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOI'0 NOBCACHUSA B Opr)KaIOH_ICﬁ cpeac

1.18

OCYIIECTBIATH MOUCK HHPOpMAIHH (HU3HMUECKOTO COACPKAHUS B CETU
HNutepuer, caMocTosTenbHO (OPMYIUPYS TOWCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  ONPENEICHHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
nHpOpMalUd HAa OCHOBE HMMEIOIINUXCS 3HAHWUW M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MpPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (U3UYECKOrO COJEp:KaHus, CIPaBOYHBIC
MaTepuansl, pecypcbl ceth  VHTepHeT; BiaieTb  NpUEMaMU

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POpMAIIUN U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBe WHGOpPMAIUU W3 HECKOJIbKHX WMCTOYHHKOB (PHU3UIECKOTrO
coJiepKaHusl, MyOJIMYHO MPEJCTABIATh PE3yIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  AEATENBHOCTH, TPH  OTOM  TPaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHIATUHHBIN amnmapaT u3y4yaeMoro pasjaesia
(GU3MKM W CONMPOBOXKIATh BBICTYIUIEHHE Mpe3eHTauuell ¢ y4éTtoMm

0Cc00EHHOCTEH ayJUTOPUN CBEPCTHUKOB

121

MIPH BBITIOJIHEHUU YYCOHBIX MPOCKTOB U HCCICAOBAHUN (DU3HUSCKUX
MIPOLIECCOB pacHpelleNsITh 0053aHHOCTU B I'PYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  33Ja4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCSITENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  TPOSIBISAA  T'OTOBHOCTh

paspemiats KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kon
pasneJa

Kon
2JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXKAIOIIEIO MHPA

11

®usznka — Hayka O Ipupoge. SBIEHHS TPUPOIBI.
@®usnyeckue  SABICHUSA:  MEXAHWYECKHE,  TEIUIOBBIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnyeckne  BenWYMHBL  V3MepeHuwe — U3HMUECKHUX
BenmunH.  Pusmueckue  npudopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoaHas cuctema eInHHUIL

1.3

EcTtecTBeHHOHayuyHBIH METOJ| MO3HAHUSA: HaOJIIOJECHUE,
IIOCTAaHOBKAa HAy4HOI'O BOIIPOCA, BBIIBMIKEHUE THUIIOTE3,
SKCHEPUMEHT IO TPOBEpPKE THIOTE3, OOBSICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

14

Onucanne GU3NIECKUX SBICHUMN C TOMOIIBIO0 MOJIETICH

15

[IpakTuyeckue paboThI:

#H##Par###13mepeHmne pacCTOSHUN.
#H#HPar##l13MepeHne 00bEMa JKUIKOCTH M TBEPAOIO
Tena.

#H##Par###Onpenenenne pa3MepoB MajbIxX Tell.
##HPar##l13Mepene  TeMmneparypsl Ipd  IIOMOILU

XKUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIEPATYPHI

I[TEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUUN BEHIECTBA

2.1

###Parf##CTpoeHNEe BEIIECTBA: aTOMbI U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JTOKAa3bIBAIOIINE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#HH##Par### ]| BrokeHne gactull,  BemecTtBa.  CBs3b
CKOPOCTH  JIBIDKEHHSI  YacTHI[ C  TEeMIIEPaTypOH.

BpoyHoBckoe apikenue, mupdy3us

2.3

B3anmopeicTBre yacThI] BELIECTBA: TPUTSKEHUE U

OTTaJIKUBAHUC




Hi#HParfH## ArperaTHple COCTOSTHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAUITMUECKUX) Tell.

2.4 B3auMocBs3p Mexay CBOMCTBaMM BEIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSIX M HMX aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[IpakTuyeckue paboThI:
###ParfH##0OLeHKka auaMeTrpa aToMa METOJOM PsIoB (c
ucrnolib30BanueM ¢Gotorpaduii).

2.6 #HHHPar###ONBITEH 10 HAOJIIOIEHUTO TEIIOBOIO

pacIIMpEeHHs Ta30B.
HH#HPar#H##00bITBl 10 OOHAPY)KEHUIO JEUCTBUSA CHII

MOJICKYJIPHOT'O HIPUTKCHUS

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 Mexanunueckoe JIBUOKEHHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBUKECHHE
HHH#HPar###CropocTb. Cpenusis CKOpOCTh npu
3.2 HEpPaBHOMEPHOM JIBW)KEHUHU. Pacuér myTw u BpeMeHu
JBYKEHUS
SIBnenune mHepuuM. 3aKOH HMHepHUMM. B3aumopelicTeue
3.3 TeJ KaK MPUYMHA W3MEHEHUs CKOPOCTH JBH)KEHUS TEl.
Macca kak Mepa HUHEPTHOCTH Tella
34 ##HPar#H##InotHocTs BemiecTBa. CBSI3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIE 00bEMa BellecTBa
3.5 Cuna Kak XapakTepHUCTHUKA B3aUMOJEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl c
' IIOMOLIBIO JUHAMOMETPA
37 #i##ParfH##Bnenne TiaroreHus u cuna Tskectd. Cuna
' TSKECTHU Ha JIpyrux IuiaHeTax. Bec tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHHUS M TPEHHUE IIOKOS.
' TpeHue B npupoe 1 TEXHUKE
3.9 H#HH##Par##H#CoXXKeHe CUJl, HaMpaBJICHHBIX MO OJHOMU
' npsmoil. PaBHoaelcTByomas cui
3.10 [IpakTuyeckue paboThI:




OnpeneneHne CKOPOCTH PaBHOMEPHOIO  ABM)KEHHUS
(mapuika B KUAKOCTH, MOJCIU  DIEKTPUIECKOTO
aBToMoOmIIA U Tak jgainee). OmnpeneneHue cpeaHe
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO TeJa. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (JaeopManum) Mpy>KHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JIEMOHCTPUPYIOLIHE
3aBUCHMOCTh CHJIBI TPEHHSI CKOJILKCHHSI OT Beca Teja U

XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

dusnyueckue SBJICHUS B IPUPOJIC: TPUMEPHI JBUKEHUS C
3.11 Pa3TUYHBIMU CKOPOCTSIMH B KMUBOW U HEXXHBOW MPUPO/IE,

JEMCTBUE CUIIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, NOAIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH U TA30B

41 Hasnenue tBEporo tena. CrnocoObl YMEHBLIECHUS U

YBCIIUYCHUSA TaBJICHUA

42 JlaBneHue rasa. 3aBUCMMOCTb JIaBJI€HUs ra3a oT 00béMa,
TeMIIepaTypbl

43 [Tepenaua naBneHus TBEPABIMU TEIIAMH, KUIKOCTIMU U

razamu. 3akoH Ilackans. [IneBMaTHdyeckue MaIMHbL

3aBUCUMOCTh  JABIEHHSI JKUAKOCTH OT  TIyOHHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIAOITHECS COCY/IBI.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MbI

AtMmocdepa 3emnu u atMmocdepHoe naBienue. [IpuanHbl
45 CYIIIECTBOBAHMUS BO3AYIIHOW 00010ukn 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTHEI HAA YPOBHEM MOPA

46 Wzmepenue atmocdepHoro pasneHus. Ilpubopsr s
n3MepeHust aTMOC(EpHOro AaBICHUS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) Cuia.  3aKoH

Apxumena

4.8 [InaBanue ten. Bo3gyxomnaBanue
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[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TMOrpy:KEHHOM B JKHUIKOCTH YAacTH TeJja.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIIEH HA
TEN0,  NOrpyxeéHHoe B  kuiakoctb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJO0 B JKHAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTH  BBITAJIIKMBAIOLLIECH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B KHJIKOCTH, OT 00BbEMaA
MOrPYKEHHOW B KUJKOCTh YAaCTH TE€Ja U OT IUIOTHOCTH
KHUJKOCTH. KoucrpyupoBanue apeoMeTrpa  WIH
KOHCTPYUPOBAHUE  JIOJAKM U  ONpelesreHue €€

TPy30NI0ABEMHOCTH

4.10

duznyeckue SABJICHUA B IIpHUPOAC: BJIIMAHHC
aTMOC(bepHOl"O JaBJICHU Ha JKUBOM OpraHu3M, IJIaBaHHUEC

pBIO

411

TexHuueckue yCTpOICTBA: COOOIIAIONINECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA Tpecc,
MaHoOMeTp, 0apoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTbB, DHEPI' 1A

5.1 Mexanunueckas paboTa
5.2 MexaHndeckas MOITHOCTD
53 [IpocThle  MexaHM3MBI:  pblYar, OJOK, HaKJIOHHAs
' I0CcKOCTh. [IpaBuiio paBHOBECHS pbluara
54 [IpumeHeHne paBuiia paBHOBECHS phluara K OJIOKy
«3onmotoe  mpaBwio»  MexaHukd.  Koaddunuent
55 MOJIC3HOTO JCUCTBUS MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sneprust
58 [Tonnass MexaHuyeckas SHEprus. 3aKOH U3MEHEHHUS WU
' COXpaHEHHUS MEXaHUYECKON IHEPIUU
5.9 [IpakTrueckue pabOTHI:




#HtPart##Onpenenenne pabOThl CHJIBI  TPEHHSI TIPH
PaBHOMCPHOM JBWIKCHUM TCJIa II0 I‘OpHSOHT&HBHOﬁ
noBepxHocT. lccienoBaHnue  yciioBUM — PaBHOBECHS
ppuara. HMsmepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXAHUYECKOU SHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHu4yeckue YCTpOMCTBa: pblUar, TMOJABMKHBIA U
5.11 HETIOJBMKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMEHTBHI COAePKAHUSA
paszeJa 3J1eMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KUHETUYECKON
6.1 TEOpUU CTPOEHMsI BelecTBa. Macca U pa3Mepsl
' MoJieKyl.  OmIbITB, MOATBEPKAAIOIIME  OCHOBHBIE
MIOJIO’KEHHU S MOJIEKYJIIPHOKMHETUYECKOM TeopHH
Mopenn  TBEpAOrO,  KHMJIKOrO W razoo0pa3HOro
6.2 cocTosHu# BemiecTBa. Kpucramanueckue U amop(HbIe
Tena
OOBsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TET
6 6.3 Ha OCHOBE TOJIOXKEHUH MOJEKYISIPHOKMHETUYECKON
TEOPHUH
6.4 CMauuBaHue U KaWUISIPHBIE SIBJICHUS
6.5 TerutoBoe pacIupeHnue U CIKATHE
66 Temneparypa. CBs3p TeMmMmepaTypsl CO CKOpPOCTBIO
' TEIJIOBOT'O IBUKEHUS YaCTHIL
67 Buytpennss sHeprus. CriocoObl H3MEHEHUS! BHYTPEHHEH
' SHEPTUU: TeIUIoNepeiada U COBEpIICHNE paboThI
6.8 Buael Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIINA,




U3Ty4YeHUe

KomugectBo TCIIIIOTHI. Y,I[CJ'II)Haﬂ TEIIOEMKOCTD

6.9
BEIIIECTBA
TerooOMEH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [TnaBneHue U OTBEplICBaHHE KPUCTAJUIMYCCKUX BEIIECTB.
' VY nenpHas TEIIoTa IUIaBICHUS
[TapooOpa3zoBanne ¥  KoHjaeHcanus.  Vcmapenwue.
6.12 Kunenne. VYaenbHas  Ttemiota mapooOpa3oBaHUS.
' 3aBHCHUMOCTh TEMIIEpaTypbl KUTIEHHUSI OT aTMOC(EPHOTO
JIABIICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOILIMBA. Y AelIbHAs TEIUIOTa CTOPaHUs
[Mpunimner  pabotel  TemioBeix — jaBurareneit  KI1J]
6.15 TEIUIOBOTO JBHUTaTeisl. TeraoBble JABUTaTeIN W 3alluTa
OKpY’KaroIien cpeibl
3aKOH COXpaHEeHHMsI U IPEBPAICHHS SHEPTUU B TETIOBBIX
6.16
npolreccax
[TpakTrueckue paboTHhI:
HH#HPar#H###0ONBITEI 10 OOHApY)KEHUIO JIEHCTBUSA  CUII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
HH#HPar#H##0ONBITEI  T0  BBIPAILIMBAHUIO — KPUCTAJLIOB
ITOBAPEHHOM COJIM WM caxapa.
HHHPar###ONBITL 1O HAOMIOJCHHUIO  TEIUIOBOTO
617 pacuIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TEI.

#Hi#HPar#H#Onpenenenre AaBIeHUs BO3AyXa B OaisioHe
MITTPHTIA.

HHHPar###ONBITE, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh
JIaBJIEHUS] BO3JyXa OT ero oO0bEMa M HarpeBaHHs WIH
OXJIQXKICHUSI.

#H##Par##H IpoBepka runoTe3bl JTUHEWHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIEepaTyphl.

#i#Par#t#Habmonenune U3MEHEHUS BHYTpEHHEH
SHEPruM TeJNa B pe3yiabTaTe TEIUIoNepenadyd u padoThI
BHEIIHUX CHUJI.

##Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa MpH
CMEILIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHmne KOJIMYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TMpHU TEIJI00OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HHPar###OnpeieneHe  yICNbHOM  TEIUIOEMKOCTH
BEILIECTBA.

#H##Par##HlccrnienoBanue npouecca ucnapeHus.
HHPar###OnpeneneHue  OTHOCUTENIBHOW — BJIAKHOCTH
BO3/TyXa.

#HHHPar###Onpenenenne yaeabHON TeIIOThl IJIaBJICHUS

JIBJA.

6.18

@u3nyeckue ABJIEHUA B MPUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAIJIBI B TIpupoje, u3inydenne CoiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue  yCTpoMCTBa:  KalMJULAPBI, TMPUMEpPHI
MCIIOJIb30BaHUsl KPUCTAIUIOB, >XKMIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOuHa,

JABUTaTC]Ib BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanud Teil. J{Ba posia 31eKTpUUECKUX 3apsI0B
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kysona

7.2 (3aBUCUMOCTD CUJIBbI B3aUMOJACUCTBHUS 3apSyKEHHBIX TEJl OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y T€JIaMH )

23 OnekTpuueckoe nosie. Hanpssk€HHOCTh AIEKTPUYECKOTO

nosist. [IpuHIMO Cynepno3uIuu 3JIEKTPUYECKUX MOJIeH




(Ha KAaYECTBEHHOM yPOBHE)

Hocutenn »snexkrpuyeckux 3apsiioB.  DJIEMEHTAPHBIN

7.4 anekTpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHUKN U
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsaa
-6 ONEeKTpU4YeCKUid  TOK.  YCJIOBUSL  CYILECTBOBAHUS
' AIIEKTPUYECKOTO TOKA. FICTOUHHUKH [TOCTOSIHHOT'O TOKA
HencrBus JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUl TOK B
JKUJKOCTSX U ra3ax
- g Onektpuueckas wnenb. Cuia Toka. ODJIEKTPUYECKOE
' HaIpsHKeHUe
29 ConpoTuBneHue MIPOBOJHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 1 ydyacTKa 1enu
[locnenoBarenbHOE M MapajuiebHOE  COEIMHEHHE
7.11
MTPOBOJHUKOB
PaGota w MOIIHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH
7.12
[xoyna — Jlenna
213 OneKTpuuecKkue Ienu W TMOTPEOUTENN 3IIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHbIE MarHuThHl. B3anMOIENCTBHE MOCTOSIHHBIX
7.14
MarHuTOB
215 MaruutHoe mnone. MarHutHoe mnone 3eMiIM U €ro
' 3HaUYEHHE IS )KU3HU Ha 3emiie
216 OneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne HIEKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TMOJS HA TMPOBOJHUK C TOKOM.
217 ONeKTpoABUTaTENb MOCTOSSHHOIO TOKa. Mcmosb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpPaHCIOPTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




uHaykiuu. [Ipasuno Jlenma

DIIeKTpOreHepaTop. CnocoOsl MOJTyYEHUS
7.19 AMEKTPUICCKOM SHEPTHUH. DNEKTPOCTAHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU

[TpakTrueckue pabOTHI;

OnbITHI 110 HAOJIOICHUIO JIEKTPU3AIMH TeJl WHAYKIIHCH

Y TIPU COITPUKOCHOBEHUHU.

HccnemoBanue JEHCTBHS  DIIGKTPUYECKOrO TIONS  HA

MIPOBOJTHUKH ¥ TUDJICKTPUKH.

COopka ¥ TpoBepKa paOOTHI AIICKTPUICCKOW IICIH

IMOCTOSIHHOT'O TOKa.

H3mepenue u peryJupoBaHre CHIIbI TOKA.

W3mepenue u peryaupoBaHue HanpsHKeHUsI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO Yepes3

PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA W HAIPSHKCHUS

Ha PE3UCTOPE.

OIMBITEL JIEMOHCTPHUPYIOTIINE 3aBHCUMOCTD

AIIEKTPUYECKOTO COMPOTUBIECHUS TMPOBOJHUKA OT €ro
7.20 JUTMHBIL, IO MTOTIEPEYHOT0 CEUEHHUs U MaTepuaa.

ITpoBepka mpaBUIa  CIOKEHUS  HANPSDKEHUH  TIpH
IIOCJIEIOBATEIbHOM ~ COCJVUHEHUU JIBYX PE3UCTOPOB.
ITpoBepka mpaBuna [Uisl CUJIBI TOKA IIPU MapauIEIIbHOM
COeIMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO0  TOKA, MIYIIErO0 4Yepe3  Pe3nucTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BbI/IENIsIEMON Ha pe3ucTope. McciaenoBanue 3aBUCMMOCTH
CWJIBI TOKA, UAYIIETO YEpPe3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesatens. MccnenoBanue
MarHMTHOTO B3aMMOJEMCTBUSI MOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHuTOB MPH
ux oObenuHeHUM W pasjgeneHun. VccnenoBanue
JENCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBHCUMOCTb  CHJIBI




B3aPIMO,I[eI>’ICTBH$I KaTyllKyM ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYHIKEC. HSy‘leHI/IC

HeﬁCTBHH MAarduTHOTO IIOJIA Ha IMPOBOAHHK C TOKOM.

Koncrpynposanue u A3y4EeHUE paboThI
3JIEKTPOJBUTATEIIS. Hsmepenue KITQ
IEKTPOABUTaTEIILHON YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOWH:
HUCCICI0OBaHUC W3MEHEHMH 3HAYeHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B TPHUPOJAC: DIECKTPUUECKHE
ABICHUS B  arMocdepe,  ANEKTPUUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE TOJe 3eMJH, Apeiid MONOCOoB,
POJIb MarHUTHOTO TOJIS JIJISl )KU3HU Ha 3emiie, TOJIAPHOE

CHUAHHUC

7.22

TexHUYecKrne YCTPOMCTBA: SJIEKTPOCKOIl, AMIIEPMETP,
BOJIbTMETP, PEOCTaT, CYETUUK DIIEKTPUUYECKOM SHEPIUH,
DJIEKTPOOCBETUTEIFHBIC ~ TPUOOPHI,  HarpeBaTeIbHBIC
AIIEKTPOIIPUOOPHI (mpumepsl), 3IEKTPUUYECKUE
MPEIOXPAaHUTENH, DIIEKTPOMArHUT, DJIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, T€HEPATOP MMOCTOSIHHOI'O TOKA

9 KVIACC
Kon
Kox snemenTa [IpoBepsiembIe AIEMEHTBI COIEPIKAHUS
paszzaena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe ABWKeHHE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCHTEITFHOCTh MEXaHUIECKOTO JBFKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEIHOE JIBIDKEHUE
#H##Par##HtHepaBHOMEpHOE PSIMOIMHEWHOE BUKECHHE.
8.4 CpenHsis W MIHOBEHHas  CKOPOCTb  Tela NP

HCPAaBHOMCPHOM JABHKXCHHUU




VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.5
JIBIDKEHHE
8.6 HH#HPar##t#CBobogHOe agenue. OneiTel ["anumes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 [Tepuon m yacrora obpamenus. Jluneiinas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpeHne
8.8 ITepserit 3akon HeroToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HproToHa
8.11 HiHPar##H## [pyuHIMIT CYyTIePIIO3UIIHH CHJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 ##H#Par##H#Cuna  TpeHUsl: cuila TPEHHSI CKOJIb)KEHUS,
. CHJIa TPEHUs TIOKOS, IPYTrue BUJIbI TPEHUS
8.14 H#HPar#H##Cuna  TSDKECTH U 3aKOH ~ BCEMHUPHOIO
' TATOTEHHS. Y CKOPEHHE CBOOOTHOTO Ma/ICHUS
Hemxenne  toraner  Bokpyr — Comnma.  Ilepsas
815 KOCMHYECKasi CKOpOoCcTb. HeBecOMOCTh 1 Tieperpy3Kku
PaBHOBecue MaTepuanbHOM TOUKU. AGCOIIOTHO TBEP0E
8.16 oo
HiHPar###PaBHoBecue TBEPAOIrO Tejla C 3aKpEeIUIEHHON
817 OCBbI0 BpanieHus1. MomeHT cuiibl. LleHTp TshxecTn
8.18 Nmnynec Tena. U3menenne umnysbca. VIMIynisce cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 H#iHPar###PeakTHBHOE JBIDKEHIE
8.21 Mexanunueckast paboTa ¥ MOIITHOCTb
PaGota cunm TskecTH, ympyroctd, TpeHus. CBs3b
8.22 SHEPIUu U paboThI
8.23 [loTreHnmanbHass dHEprHs  Tela, TOAHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIN
8.24 [ToTeHunanbHas SHEPTUs CKATOU MPYKUHBI
8.9 #H#HPar#H#Kunernueckas sHeprus.  Teopema o
2 KMHETUYECKOM dHEPruu
8.26 HH#HPar#t#3aKoH cCOXpaHEHUsI MEXaHUUYECKOW SHEPTHU




8.27

[TpakTrueckue pabOTHI;

OnpezneneHue cperHell CKOPOCTU CKOJIbKEHHUs Opycka
WIA JBW)KEHHUsS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OnpezneneHne yCKOpPEHUs Tela MpH PaBHOYCKOPEHHOM
JBYDKEHUU 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJlbHON CKOPOCTH.
[IpoBepka THIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBYDKEHUM 0O€3 HayaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psAd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbXKEHHS
OT CWIbl HOpMajdbHOro pasieHus. OrmpeneneHue
kodpdunmenTa TpeHHus CKonbxkeHus. OmnpeneneHue
KECTKOCTH mnpyxkuHbl. OrmnpeneneHue padOThl CUIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH TeJa II0
rOpPU30HTANIBLHON mNoBepXHOCTU. OmnpeneneHue pabdoThI
CHUJIBl  YIOPYrocTM  IIpu  moabéMe  Ipy3a  C
UCTOJIb30BAHUEM  HEMOJBMKHOTO W IMOJBHYKHOTO

0JIOKOB

8.28

du3nuecKkue SIBICHUSI B IpHUpoAC: IMPUIIUBEI U OTJIIUBEIL,
JABMKCHHUC IIJIAHCT Connaeunomn CHUCTCMBI, PCAKTUBHOC

JABVKCHUC KMBBIX OPraHn3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHOUIAOMETP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKEThI

MEXAHUYECKUE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe JABUXKCHUC. OcHoBHBIC XapaKTCPUCTUKHA

. KoJIeOaHUH: TIEPHO/, YaCTOTa, aMILTUTY 1A
9.2 MaremaTnueckuii 51 MIPYKUHHBIN MasTHUKH.
' [IpeBpateHue sHEPTruy MpU KoJedaTeIbHOM JABHKEHUN
03 3aryxatomue KonebaHus. BbIHyX/IeHHBIE KojeOaHusl.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 IIpononpHble M TIONEPEUHBbIE BOJIHBL. J{JMHA BOJHBI U

CKOpOCTh €€ pactpoCTpaHeHUsI. MexaHn4ecKrue BOJTHBI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ['poMKOCTb U BhICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpa3Byk u yabTpa3zByk
[TpakTuyeckue paboTHI:
Onpenenenue 4acTOTBl W Iepuoaa  KoseOaHui
MaTeMaTHYECKOTO MasiTHUKA.
Onpenenenre 4acToThl M Hepuofa  KosieOaHUi
MPYKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH Tiepuoia  KoJjeOaHui

. MOJBEIMICHHOT0O K HHTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH  Tepuoia  KoJjeOaHui
NPYKHHHOTO MasTHHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoja KojeOaHuit rpysa,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M JKECTKOCTH
NpyXUHBL M3Mepenne ycKopeHus: CBOOOIHOTO M ICHHS
®dusnueckue SIBICHUS B MPHPOJIE: BOCIPHITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICEHUE, CEWCMHYECKUE BOJIHBI,
IyHAMH, 9XO

9.9 TexHuueckne yCTpOWCTBA: 3XOJOT, MCIOIb30BAaHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'IeKTpOMaFHI/ITHOG ITOJIC. SHCKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 371€eKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHass npupoga cBera. CKOpocTh cBeTa.

. BoaHOBBIE CBONCTBA CBETA

[TpakTuyeckue paboTHI:

10.4 N3ydyeHre  CBOMCTB  DIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOWIJIBHOTO Tene(oHa
®dusnyeckue SBICHUS B TNPHPOJE: OHOIOTHUECKOe

10.5 JelicTeue BUIMMOTO, yABTPapHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHUI

106 Texnuueckue YCTpOKCTBA: HCTOJIb30BAHUE

SJICKTPOMArdHUTHBIX BOJIH JJIA COTOBOH CBSI3H




11

CBETOBBIE ABJIEHUA

111 JlyueBast Mmonienb cBeTa. MIcToOuHMKM cBeTa
11.2 [IpsimonmHetHOe pacpoCTpaHeHue cBeTa
113 Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpasKeHUs
' cBeTa
114 [Ipenomnenue cBeta. 3aKkOH MPEJIOMIICHHS CBeTa.
' [TonHOE BHyTpEHHEE OTpa’keHUE CBETa
115 JIunza. Xop nydeii B TMH3E
116 OnTuueckas cucreMa QoroanmapaTa, MHKPOCKOINA U
' TeJecKona
117 ['ma3 kak onThyeckass cuctema. bim3opykocte u
' JATTbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B ciekTp. OnbiTel HploTOHA.
' CrnosxeHue CrieKTpaiIbHBIX IBETOB. J{ucmepcus cBeta
[TpakTrueckue paboTHI:
HH#HPar#Ht#ccnienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIy4ya OT yTJjia MajcHuUs.
Hi#Par###lI3ydeHe  XapakTepUCTUK — M300pakeHHs
npeaMeTa B INIOCKOM 3epKalie.
H#H#Par##lccnienoBanne 3aBUCUMOCTH yria
NPEJOMIJICHUSI CBETOBOTO JIyda OT yIJia TMaJeHHs Ha
119 TpaHUIlE «BO3YX — CTEKIION.
' #HPart## lonydenne  M300pakKeHUH C  TIOMOIIBIO
coOuparoIien JTMH3BL.
HH#Par###Onpenenenue  (OKyCHOro pacCTOSHUS |
ONTHYECKOM CUITBI COOUPAFOIIIEH JTHH3HBI.
HHHPar###ONBITEI TI0 pa3NIOKEHUIO OEJoro CBETa B
CIIEKTD.
HHHPar###ONBITEL 110 BOCHPHUATHIO 1IBETa MPEAMETOB
MIPU MX HAOJIOJCHUH Yepe3 1BETOBBIC (DHITBTPHI
dwuznyeckue sBICHUS B mpupoje: 3atMenus CoiHIa U
11.10 JlyHbI, 1IBE€TA TEJ, ONTHUYECKHE SBJICHHS B arMocdepe
(uBeT Heba, pedpakuus, paayra, MUPax)
11.11 Texauueckue YCTpOICTBa: OUKH, TIEPHCKOII,




doroanmnapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHWA
121 OnbiTel Pezepdopna u muaHerapHas MoJeNb aToMa.
' Mogens aToma bopa
129 Hcnyckanve W IOIVIOLIEHHE CBeTa aroMoM. KBaHTBI.
' JIuHeityaTpie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 TaMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. HykinoHHas  Moxenb
' aTOMHOTO sapa. M3oTorsl
195 PannoaktuBHble mnpeBpameHus. Ilepuon mnomypacnana
' ATOMHBIX S7Ep
126 SnepHple peakuny. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U
' MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX sJiep. CBsi3b MacChl U SHEPTHU
128 Peakuuu cunresa u nenenus saep. Mctounuku sHepruu
. CoJHia u 3B83[
129 SlnepHas  sHepreruka.  JleHcTBHE  pagMOaKTHBHBIX
' U3ITy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue paboTHI:
HaOmtoneHue CIUIOMIHBIX M JIMHEWYAThIX CIIEKTPOB
1910 U3ITyYEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenue pamoakTUBHOTO (hoHa
@dusnyeckue SABIEHUS B IPHUPOAE: E€CTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE M3JIyYEHHE MPUPOIHBIX MHUHEPAJIOB,
JIEUCTBUE PANMOAKTUBHBIX M3JIYYEHU Ha OpraHu3M
4eJloBeKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IHI[I/IBI/I,Z[ya.HBHIJﬁ AO3UMETP, KaMepa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero od0pa3zoBanust Ha ocHoBe PI'OC

[lonumanme pomu  GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TIO3HABAEMOCTH SBJIEHUM MPUPOJABI, O pOJIM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poaud (GU3MKM B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKHM M TEXHOJIOTUH, 00 53BOJIIOLUU
(Gu3nYecKux 3HAHUW U UX POJU B LEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJAE POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYXKAIOILEIro

MHUpa, pa3BUTHC TCXHHUKU U TEXHOJIOTUH

3HaHUsA O BHJAAX MaTepuu (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHMS BEILIECTBa, O (PU3MUECKON CYIIHOCTHU SIBJICHUM HPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3IuydaTh SBJICHUS [0 OMUCAHUIO UX XapaKTepPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOLIEeM MHpE, BBIIEISAS HMX CYIIECTBEHHBIE CBOMICTBA

(Tpu3HaAKK)

BJ'Ia,I[eHI/IC OCHOBAaMH MOHSITHIHOIO amnmnapara M CHMBOJHUYCCKOTIO
A3bIKA CbI/ISI/IKI/I MU HCIOJIb30BAHHUEC HX JI PCIICHUA y‘Ie6HBIX 3aaa4,
YMCHHEC XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MPOIIECCHI, HCTIONB3Ys (PyHIaMEHTATBHBIE U DMITUPHUCCKUE 3aKOHBI

VYMenue onuceBaTh HN3YUCHHBIC CBOMCTBA TENl U (1)I/I3I/IT-IGCKI/IG SIBJICHUS,

HCIIOJIb3YA (1)H31/I‘{CCKI/IC BCIIMYMHBI

Bnanenne ocHOBaMHM METOJIOB HAyyHOrO TO3HaHUA C Y4ETOM
coOroIeHHsT TIpaBUil 0€30MacHOro Tpy/aa: HaOMoJeHHE (PU3UUECKUX
SBJICHUN:

YMEHHE CaMOCTOSATEIbHO COOMPATh HKCIEPUMEHTANBbHYIO YCTaHOBKY




U3 JJaHHOTrO Habopa 00OpyIOBaHUS 1O MHCTPYKLUH, OINHUCHIBATH XOJ
OTIBITA U 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYHH:!
yMEHHE IUIAHUPOBATh  HM3MEPEHHUs, CaMOCTOATENFHO  COOHMpaTh
9KCIIEPUMEHTAIbHYIO  YCTaHOBKY [0 MHCTPYKLUH,  BBIYMCIATH
3HAUEHHUE BEJIMYMHBI M aHAIM3UPOBATH IOJYYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/1aHHON NOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  JKCIEPUMEHTAIbHBIX  MCCIIEJOBaHUN;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
NPOBOAUTh  MCCIENOBAaHWE 1O  HMHCTPYKLIMH,  TPEICTaBIATh
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TAOIHUI] U
rpadMKOB, yYUTHIBATh IOTPELIHOCTH, A€IaTh BBIBOBI 110 pe3ybTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapakTEpHBIX  CBOMCTB  (PU3MUYECKUX  MoJeNeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPABIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAasi MOJIEJIb aTOMHOTO $7jpa) U YMEHHUE NPUMEHATh UX JUIs

00BSACHEHUS (PU3NUECKHUX TTPOIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyuclie YU B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OIOPOI Ha N3YYEHHbIE CBOWCTBA (PU3HUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN

YMmeHue pemarh pacuéTHbele 3agaud (Ha Oaze 2 — 3 ypaBHeHHi),
UCTOJNB3ys 3aKOHBl U (OpMYJbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3aIllUCHIBATh KPAaTKOE YCIOBHE 3a/lauH,
BBISIBJIATh HEAOCTAIOIIUE JaHHBIE, BBHIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOAMMBIC T €€ PelIeHHs, UCTIONh30BaTh CIPAaBOYHBIC JaHHEIC,
MPOBOJUTH PACUYETHI U OLEHHMBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4eHUsT U3NIECKON BEIIMYHMHBI, YMEHHE OIPENENITh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpH pCHICHUHA 3a1a9n

YMeHne XapakTepu3oBaTh TMPUHIMUIBI JEUCTBUS  TEXHHYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKHUX IMPOLIECCOB M0 MX OMUCAHUIO, UCIIOJIb3Yys 3HAHUS O

CBOMCTBaxX (MBMYECKUX SBJICHHUH H HEOOXOAMMBbIC (PHU3NUECKHe




3aKOHOMCPHOCTHU

10

VYMeHue uUCMonb30BaTh 3HaHMSA O (U3MUECKUX SIBICHUAX B
MOBCETHEBHON KM3HM s obOecneueHus OE30MAaCHOCTH  TpU
oOpamieHMn ¢ OBITOBBIMH ~ NpUOOpaMH M TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHHS B OKpYXKaloLled cpele; MOHMMaHHE
HEOOXOAUMOCTH MPUMEHEHHS JTOCTHKEHUH (U3WKA U TEXHOJOTHH

AJId pallMOHAJIbBHOT'O IMPHUPOAO0IIOJIb30BAHUA

11

OneIT TIOHWCKa, TPEOOpa3oBaHUS W TPEACTABICHUS WHPOPMAIIUU
(U3HYECKOTO COJNEpKAaHUS C WCIOJIB30BAaHUEM WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(POpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUH |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHUE  MCIIOJIb30BaTh  IIpHU
BEITIOJTHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONYJSPHYIO JIUTEPATYPY
(bU3MUECKOTO CO/epKaHMsI, CIPABOYHBIE MaTEpHAalbl, PECypChl CETH
WNurtepuer; BnangeHne ©0a30BBIMH  HaBBIKAMH  MIPeoOpa3OBaHMS
uH(OpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYIO; YMEHHUE
co37aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I 13 HECKOJBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  JBUkeHHe. MatepuanbHas  Touka. Cucrema  OTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkKeHue. Cpeansist ckopocTb. Dopmyna Jiis
1.2 BBIUUCIICHUS CPEeTHEN CKopocTh: vV = S/t
PaBHOMepHOE TpAMONHMHENWHOE NBI)KEHUE. 3aBUCUMOCTh KOOPAWHATHI Tela OT
BPEMEHHU B CIIy4yae paBHOMEPHOT'O IPSIMOIMHENHOTO IBUKEHUS:
13 (1) =x, +ut
I'padyiku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKUUU CKOPOCTH, MPOCKIINU
[epEeMEIEHUs,, IyTH, KOOPJAMHATHl MPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBIKEHUHT
3aBUCUMOCTh KOOPJAMHATHI Tejla OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO JIBUKCHHUS:
2
Sp(f) = Vg, # 1+ ay* %
@opmysbl A MPOEKIUU TEpPEMEIEeHUs, MPOEKIUN CKOPOCTH M MPOEKLUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBUKCHUU:
2
14 s.(D=yy,-t+a, Ex
U_\'('f) =Upy T4, I,
a.(r) =canst,
Ul.‘fz - Ul?f: =2£IT.S'_T
I'paduku 3aBUCUMOCTH OT BpEMEHHM MJIsi MPOEKLUUH YCKOPEHHUs, MPOEKLIUU
CKOpOCTH, TIPOEKLUU MEPEMEIIEHUs,, KOOPAMHATHl IIPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHUU
CBobognoe maaenue. Gopmynbl, ONUCHIBAIOIMIKE CBOOOAHOE MaJieHue Teia Mo
15 BEPTUKAIM (IBUKEHUE TeJla BHU3 MM BBEPX OTHOCUTENIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHHM [UIsl MPOEKIHH YCKOPEHHS,




MPOCKIIMA CKOPOCTH M KOOPAWMHATHI TPHU CBOOOJHOM TAJECHUU Tea 10

BECPTHUKAIIN

CkopocTh paBHOMEPHOI'O JIBUJKEHHUS Teja I0 OKpyxkHocTtu. Hampasienue
CKOPOCTH.

dopmyna s BBIYUCIEHUS CKOPOCTH 4epe3 pajnyC OKPY>KHOCTH U HEPUOJ

oOpailieHus:
2nR
=
T

LentpoctpemutensHoe  yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIHHOIO

16 yckopeHus. @opMyiia 1l BBIYUCICHHS] YCKOPEHUS:
2
_w
-ﬂ'u = R
®opmyia, cBsI3bIBarOLIast IEPUOJL U YaCTOTY OOpalleHUs:
v = !
T
Macca. IInotHocTs BemecTa. @opMyia [yl BBIYUCIECHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BennynHa. CliokeHHue CUil
1.9 SAsnenue nnepuuu. [lepsoiii 3akoH HeroTOHA
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHarpaBiIeHHOCTh BEKTOPA YCKOPEHUS TEJIa U BEKTOPa CHUJIbI, JEHCTBYIOLIEH Ha
TEJIO
B3anmopeiicteue Ten. Tpetuit 3akoH HeroToHa:
111 Fy 4 =-Fi
112 Tpenue nokos u Tpenue ckoapxeHus. @opmyna 17 BBIYACICHHUS MO CHJIBI

TPCHUA CKOJIbXXCHUS:




F_=u-N

1.13

Hedbopmanuss Tenma. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My -1
F=G.- 1 _2
R
Cuuia TsokecTH. Y CKOpeHUE CBOOOIHOTO HaeHHsl.
dopmyiia 1yt BBIYUCICHUS CHIIBI TSOKECTH BOJIM3HM MoBepXxHOCTH 3emim: F = mg.
JiBmxenne mianet Bokpyr Connna. IlepBas kocMu4ecKast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbe Tena — BeKTopHas (pu3nueckas BeIMYHHA.
D=mi

I/IMHYJ'ILC cucTteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa JJI1 3aMKHYTOﬁ CHUCTCMBI TCII:
D=nmyU +m,U, =const

PeakTuBHOE IBMKEHHUE

1.17

Mexanunyeckas padora. @opmMyra JiJ1si BEIYUCIECHUS paOOThI CHIIBL:

A=Fsoosct

MexaHnn4decKasi MOIITHOCTb:

N=24
I

1.18

Kunernueckas u MMOTCHUUAJIbHAas SOHCPTUS. CDopMyna JUIA BBIYHUCIICHUA

KHMHETHYECKOM OHCPTHHU:
11'.i£|‘L,?‘2
BT

Teopema o kuHeTHYECKOM AHEeprun. Gopmyiia sl BBIYUCICHUS TOTCHIIMAIbHOM




OHEPTIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIrus:

E=E.+E p
1.19 .
3aKOH COXPAaHEHUs MEXaHNYECKOU sHEprun. Popmyra Uit 3aKOHA COXPaHEHUs
MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHre MEXaHUYECKON SHEPTUU IIPU HAJIMYUH CUJIBI TPEHMSL.
[IpocTeie MEXaHU3MBL. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYciioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
ITonBuxHbIM 1 HenoABMXKHBIHN 0s10ku. KII/I mpocThIX MEXaHU3MOB,
n= Aﬂmma
‘4'-3&1‘]_‘3."13
JlaBiieHue TBEPAOrO TeENa.
@opMyia i1 BBIYMCICHUS JaBIICHUs TBEPIOTO Tema:
_F
P=%5
191 Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTndeckoe 1aBlIeHHE BHYTPH KHJIKOCTH.
@dopmyia Ui BEIUNCIEHMSI JaBICHNS BHYTPH KUAKOCTH:
P=pg+ Py
1.22 3axoH Ilackans. ['mppaBnrueckuii mpecc
3akoH Apxumena. Popmyna U1 ONPENENEHUs BBITAIKUBAIOIIEH  CHIIBI,
NEMCTBYIOIIEHN HA TEJO, MOrPYKEHHOE B )KUJKOCTb MJIU Ta3:
1.23

Vcaosue mnaBanus tena. IlmaBanne CYZI0B U BO3AYXOIIJIaBaHUEC




1.24

Mexannueckue KoneOaHusl. AMIUIMTY@, TEPHOJ W YacTOTa KOJICOAHHIA.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

1.25

MaremaTuueckuii M TPYKUHHBIA MasTHUKU. lIpeBpamienue sHeprum mnpu

KoJie0aTeIbHOM JBHXXCHUU

1.26

3aryxaromue kKoynebanus. BernyxkaeHnabie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOpPOCTH paCIIpoOCTpaHCHUA BOJIHBI:

L=v-T

1.28

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOUW CHIIbI; KECTKOCTH
NPYXUHBL, KO3(D(UITMEHTa TPEHUSI CKOJNBKEHHS, paOOTHl CHIIBI TPEHUS, CHIIBI
YIPYrOCTH; CpeAHEN CKOPOCTH JIBUXKEHHs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
yCKOpeHHusi Opycka Npu JBHKEHUM IO HAKJIOHHOM IUIOCKOCTH; 4YacTOThl H
neprofa KojeOaHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Mepuoja
Koje0aHui MPYKMHHOIO MasTHHKA,; MOMEHTAa CHJIbI, IEWCTBYIOIIETO HA phlyar;
paboThl CUJIBI YNPYTrOoCTH MNpH MOABEME TIpy3a C IMOMOULIbIO HEHNOJIBH)KHOTO
0s10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOABHKHOTO
O110Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpYKEHHOMN
YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTU BBITATKHUBAIOUIEH CHIIbI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO /1aBJIEHUS U OT
poJla IOBEPXHOCTHU; CUJIBI YIPYIOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTEIEHU
nedopmaruu IpyKUHBI, YCKOPEHUsT OpyCcKa OT yrijla HakJIOHA HAMpaBIISIOIICH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUTMHBI HUTH; TEPUOJIA
Koje0aHui MPYKUHHOTO MAasiTHHUKAa OT MAacChl Irpy3a U KECTKOCTU MPYKUHBI;
UCCIIe/IOBAaHNE HE3aBHCHUMOCTH IEpHOja KOJeOaHUH HHUTSAHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIyara

1.30

Qusuueckue A61eHUs 6 npupode. TPUMEPbl JABWKEHHUS C Pa3IMIHBIMU
CKOPOCTSIMM B KMBOM Y HEKUBOU IPUPOJIE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOIE U

TEXHUKE, MPHUIHMBBI W OTJIUBBEI, JIBUXXCHHUC IIJIAHCT ComHeuHOM CUCTEMBI,




PEAKTUBHOC ABMIXCHUC KMBBIX OPraHM3MOB, pbldyaru B TCJIC 4YCJIOBCKA, BIIMAHUC
aTMOC(l)epHOFO JaBJICHHUA Ha JKUBOU OpraHuiM, IIJIaBaHUEC pBI6, BOCIIpHATHEC

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMHU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATUHWKH IIOJIOKCHHUA, PpaCCTOAHHA U
YCKOpPCHHA, AUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbIyar, HOHBH)KHBIﬁ n

HGHOI[BI/I}KHHﬁ 6.]'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHHU3MEI B 6I)ITy,

L3l COOOIIAIONTUECS] COCY/BI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcCOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIC  TIOJOKCHHUS  MOJICKYJISIPHO-KHHETHYECKOM  TEOPUH  CTPOCHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUJKOTO U ra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsbie Tena

20 JlBwkenne dwactur BemiecTBa. CBsA3b CKOPOCTH  JBMDKCHUS YacTHI[ C

' TeMreparypoil. bpoyHoBckoe nBuxkeHue, Tudy3us

2.3 CMaumnBaHUe U KallWJUISPHBIC SBICHUS

24 TemnoBoe pacluupeHne U cxaTHe

2.5 TennoBoe paBHOBeCHE

26 Buytpennsas sHeprus. Pabora u Temsomnepenaya Kak CHOCOOBI HM3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Bune! Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TYUEHUE
Harpeanne wu oxmaxkaenue T1en. KonudecTtBo — TEmoOThL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,-1)
3aKOH COXpaHECHHsI SHEPTrUU B TEIIOBBIX IpolleccaxX. YPaBHEHHE TEILIOBOTO
Oamanca:

29

O +0, +..=0
Hcnapenne u kouaeHcanus. V3MeHEHHE BHYTpEHHEH HHEPrUM B TMIpoOIEcce
210 UCMapeHus U KoHAeHcauuu. KurneHue IKUIKOCTH. YJelbHas TerioTa
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHWe BHYTPEHHEH SHEpPruM Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS:

2.12 5 Q
_IH
BuyTtpenHsis sHeprusi cropanus TOIIMBA. Y AelIbHAs TEIIOTa CTOPaHus TOIUIMBA:
2.13 qg=Q/m
2.14 [Tpunnume! padots! TemnoBbix apurareneid. KIT/ TerioBoro qurarens
Ilpakmuueckue pabomuwi
N3mepenne ynenpbHOM TEIIOEMKOCTH METaUIMYECKOTO IMJIMHIIPA; KOJIHMYeCTBa
TEIUIOTHI, MOJIYYEHHOTO BOJOM KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHON
Macchbl, B KOTOPYIO ONYLIEH HArpeThld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IaHHOTO HArpeThIM LUJIUHIPOM, MOCIE OMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBbHOM BJIAXHOCTU BO3/lyXa; YACJIbHOW TEIJIOTHI
MjaaBjaeHus Jbaa. MccinepoBaHue M3MEHEHUsI TEMIIEpAaTypbl BOJABI  IIPU
Pa3NIMYHBIX YCIOBHUAX; SBIEHUS TEIUIOOOMEHA MpPHU CMEUIMBAHUU XOJOTHOW U
ropsiueit BOJbI; TIPoIIecca UCTIAPEHUS
Qu3zuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHHE U KalWJUIAPHBIC
2.16 SIBJICHUSI B MIPUPOJE, KPUCTAILIBI B Ipupoie, usnydeHue CoiHua, 3amep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUEe POCHI, TYMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalnvUIApbl, IPUMEPHI UCTIOIB30BAHUS KPUCTAIIIOB,
917 KUJKOCTHBIM TEPMOMETp, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, IICKUXPOMETP, TTapoBasi TypOUHA, ABUTATENIb BHYTPEHHETO
CTOpaHUsI
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Dnektpusanus Tein. J[Ba Buaa 3J€KTPUUYECKUX 3apsiioB
3.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOTr0 3apsia
34 Onektpuueckoe monie. HanpsokéHHocTh  anektpudeckoro mods.  [lpuHnun
' CYTIEPIO3UIINH MIEKTPUIECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenn »snexrpuueckux 3apsiioB. JleicTBUE 5SJIEKTpUYECKOro TOJNS  Ha
' aNeKTpudecKue 3apsapl. [[pOBOTHUKY U TUAIEKTPUKHU
3.6 ITocTosiHHBIN AneKTpudecKuil TOK. [leficTBUS anekTpuueckoro Toka. Cuia Toka.




Hanpsoxenne.

l=q/t,U=Aq

BHGKTpI/ILICCKOC COIIPOTUBIICHUC. YI[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHHUEC!

3.7 R =pl/S
38 3akon OMa 151 yaacTka saekTpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COEAMHEHUE ITPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [MapannensHoe coeAMHEHNE IPOBOJHIUKOB PABHOTO COMTPOTHUBIICHUS:
U=U:I=1+1,; Rzi.
- - 2
CMmenanHbIe COeTMHEHHS TPOBOHUKOB
Pabota u MmomrHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — JleHua:
2
3.11 O=I"-R-t
312 OnbIT Opcrena. MarHuTHoe IMojie MPSMOrO MPOBOJHUKA C TOKOM. JIMHumM
MarHUTHOM MHAYKIUU
3.13
3.14 JlelicTBrE MarHUTHOTO MOJIsI HA IPOBOJAHUK C TOKOM
3.15 Omnbitel @apajnes. SABnenue anekTpoMaratuTHOW MHAYKIMU. [Ipasuino Jlenma
Ipaxmuueckue pabomoi
W3mepeHne  2IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AJEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOLIETO B IPOBOJHHUKE

(pe3ucropsl, JaMII04Ka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT AJIMHBI MPOBOAHUKA, TJIOIIAU €r0 MOMEPEYHOTO CEUCHUS U

YACIBHOT'O COITPOTUBIICHUA.




[IpoBepka mpaBuia A 3JIEKTPUUECKOrO HAMPSIKEHUS] IPU TOCIEI0BATEIIbHOM
COCIMHEHUH IPOBOJHUKOB; IMpaBWiIa AJI1 CHIIbI AJIEKTPUYECKOTO TOKa IPHU

napajyuieIbHOM COEIMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuyeckue a6leHUs 8 Npupode: BICKTpUUYECKUE SBJICHUS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IOJIe 3eMIId, Jpeid MorocoB,
POJIb MArHUTHOTO TTOJIS JUIS JKM3HM Ha 3eMiie, OJISPHOE CHSIHUE
Texnuueckue ycmpoticmea: >IIEKTPOCKON, aMIEepMETp, BOJIIBTMETpP, PEOCTart,
CUCTYMK  DJICKTPUYECKOW  OJHEPTUH,  DJICKTPOOCBETHUTENIFHBIE  HPUOOPHI,
3.18 HarpeBaTelbHbIE 3IEKTPOnpUOOPHI (mpumepsl), AIIEKTPUYECKUE
NPEAOXPAHUTEIH, DICKTPOMArHUT, JIIEKTPOJBUTATEIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIE BOIHBL. [1IKkaa 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBast Mmozenb cBeta. [IpsMomnHeiiHOe pacnpocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 JHucnepcus csera
324 JIunza. Xon myded B nuH3ze. PokycHOe paccTosHME JHH3BL. OnTHYecKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak onTrueckas cuctema. Onrudyeckue mpruoopsI
Ipakxmuyeckue pabomvi
#H#HPar##l13MepeHre ONTUYECKOM CHJIbI coOuparomied JHH3BL;, (HOKYCHOTO
paccTostHUsI COOMPAIONIEH JTMH3HI (IT0 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U
n300pakeHus], KOrAa MpeiMeT PACIoJIOKEeH B TBOMHOM (oKyce), MoKazaTels
3.26 MPEJIOMJIICHHUS CTEKJIA.
##Par#H##llccnenoBanue CBOWCTBa M300pa)KeHUS, MOJIYYEHHOTO C IMOMOIIbIO
cobuparomieil JUH3bI, W3MEHEHHUsS (OKYCHOTO PACCTOSIHHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJja MPEJOMJICHHUS CBETOBOTO JIyda OT yIJia MaJCHUS Ha
IpaHHIIe «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atmenuss Comnna u JlyHel, 1Bera Ter,
' ONTUYECKUE sIBIeHUS B aTMochepe (1BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOIN, (oToammapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBLIE ABJIEHUA
41 PagunoaktuBHOCT. Anb(a-, Oera-, raMMma-usnydeHus. Peakuun anbda-u Oera-




pacrana

4.2 OmneiTel Pe3epdopaa o paccessauto anbda-yactuil. [Lnanerapuas Moaenb aToma

43 CocraB aromHoro siapa. M3oromsl

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHble peakiiuu. 3aKOHBI COXPaHEHUS 3apsS0BOTO U MaCCOBOTO YHCE
Qusuueckue A6leHUs 8 npupooe: eCTECTBEHHBIH PaJUOAKTUBHBIA  (OH,

4.6 KOCMHYECKUE JIy4d, PaJHOAKTUBHOE U3IyYeHHE MPUPOJHBIX MHUHEPANIOB,
JCHCTBHE PAIMOAKTUBHBIX U3TYYCHHI HA OPTaHU3M YeI0BeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHINBUAYAIBHBIN JO3UMETp, Kamepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET






