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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BAaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodel mMporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamera «Du3nkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYarOIIUXCSl U OpPraHU3aIfi0 U3YYCHUS
GbU3NKKN Ha NESITEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyJeHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o (u3HKe yCTaHABIMBAET pacmpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YYEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEIIO B CO3/IaHUN paboUdeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJIICHUMA, W3y4aeMbIX XWUMHCH, OHOJIOTHEH, acTpOHOMHEH © (PU3HIECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBCHHOHAy4YHYIO KapTUHY MHDA,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUpE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOrOo OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0Opa3oBaHHUsI COCTOMT B (POPMHUPOBAHMU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaromuXcs.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIoNiaracT OBIAJCHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

¢ OIICHMBATH ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMS,

e MHTEPIPETUPOBATH JAHHBIC U UCITOJIH30BATh HAYYHBIE TOKA3aTEIhCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX oOpranumsanuax Poccuiickoit @enepanuu, peamTu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus pusuku:

e IPUOOpPETEHHE WHTEpPeca U CTPEMIICHUS OOydYalIMuXci K HaydHOMY
U3YYEHHUIO TPUPOABL, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e Pa3BUTHUE TIPEJICTABICHU O HAYYHOM METOC MO3HAHUSA M (OPMHUpPOBAHUE
UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTpOCHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

o popMUpOBaHUE TIPEACTABICHHH O pONHM (UIWKK ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUIA;

epa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHANILHOMN JESTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHEeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTkeHne 3THX IeJield MporpaMMbl MO0 (U3WKE Ha ypOBHE OCHOBHOTO

obmrero 06pazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOIINX 3a1a4:

o IPUOOPETEHNE 3HAHUM O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e IPUOOpPETEHNE YMEHUN OMHUCHIBATH U OOBICHATH (DU3UYECKUE SIBICHUS C
UCIIO0JIb30BaHUEM OJTYyUYCHHBIX 3HAHUM;

¢OCBOCHHE METOJIOB pEIICHUS] MPOCTEUIMX Ppacu€THBIX 3adad C
UCIIOJIb30BaHUEM bu3nuecKux MOJEJNEH, TBOPYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMCHHI HAOIO/AaTh MPUPOIHBIC SIBJCHUS W BBHITIOJHATH OIIBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNKEH (U3MUIECKOTO COAEpIKAHUS,
BKJTFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHAIH3 U
KPUTHYECKOE OIICHUBaHUE MH(OpMaIINH;

¢ 3HAKOMCTBO CO chepamu nMpohecCHOHATBHOU ACATEIHPHOCTH, CBI3aHHBIMH C
bu3NKON, W  COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wusydenne ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanms oTBoUTCs 238 WacoB: B 7 kiacce — 68 gacoB (2 waca B HeZem0), B 8
KJjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HesIelmo).

[Ipennaraemserii B mporpaMMe mno (pu3mke nepeueHsb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb IeJaeT BHIOOp MPOBEACHUS
71a00paTOpHBIX pabOT U ONBITOB C Y4ETOM MHIUMBUIYaJbHBIX OCOOEHHOCTEH



O6y‘-IaIOHII/IXCSI, CIIMCKA JSKCIICPHUMCHTAJIBHBIX BaﬂaHHﬁ, npcajaraCMbIX B paMKaX
OCHOBHOI'O ToCy1apCTBCHHOI'O 3K3aM€CHa I10 (I)I/I3I/IK6.



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

@usnka — Hayka O mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npudopsl. [TorpemHocTs n3MepeHnit. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢wusuka u jApyrbe ecTeCTBEHHblIE HAyKd H3Y4aloT MPUPOY.
EcTecTBeHHOHAyUYHBIN METOJl TO3HAHUA: HAOIOJEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT I10 NMPOBEPKE TMIOTE3, OOBSICHEHHE
HabmoaemMoro aBineHus. Onucanne GU3NIECKUX sIBICHUN C TTIOMOIIBIO MOJIECIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, OJEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SBJICHUSL.
2. ®usuyueckue MpUOOPHI U MPOLEIypa MPAMBIX U3MEPEHUM aHAJIIOTOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OrmpezeneHne LEHbI AeICHUS MIKAIbl H3MEPUTEIHHOTO MprUoopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEéMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypbl MNP NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBbl.

6. [IpoBeneHue mcciaenoBaHMs IO IMPOBEPKE I'MIOTE3BL: AAIBHOCTH IMOJETA
HIapuKa, MyIMEeHHOTO TOPU30HTAIbHO, TeM OOJIbIIe, YeM OOJbIIe BHICOTA
IyCKa.

Paszpneu 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBW)XKEHHS YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBwxkeHue, auddysusa. BzaumoneiicTBue yactuil
BEILECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ia30B, KMJIKOCTEH U TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpauyuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHHUSL.



2. Habmonenue nuddysuu.
3. HaGmomenue  siBIeHUN,  OOBACHAIOMIMUXCS  MPUTSHDKCHUEM WA
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Onenka JuameTpa aromMa METOJOM psaaoB  (C  UCHOJIb30BAaHUEM

dororpadmii).
2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHue U B3auUMo/1elicTBHE TeJl.
Mexanudeckoe JIBrKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWXKEHHHM. Pacuér mytu u
BPEMEHU JABUKECHUS.
SIBnenne nHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KaK IPUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIMHULE
o0BEMa BerecTna.
Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuiibl C IMOMOIIBK JUHAMOMETpA. SIBIE€HUE TATOTEHUS U CHJIA
TspkecTy. Crita TSHKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CroxeHne
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsAMoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Tea.
2. H3mepeHune CKOpoCTH NPSIMOJIMHEWHOTO JBUKEHUS.
3. HaOmronenue siBneHus HHEpUUU.
4. HaOmroneHne n3MeHeHUs1 CKOPOCTH MPU B3AUMOJICHCTBUH TEJ.
5. CpaBHEHHE MacC 10 B3aUMOJCHCTBUIO TEII.
6. CIl0)XEeHuE CUJI, HAaIIPaBJIEHHBIX 11O OJHOU MPSMOM.
Jlabopamopnvie padbomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IlIapyKa B XKUIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmnpeneneHue CpeqHEl CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.
OnpeneneHne MWIOTHOCTH TBEPIOTO TeNa.

4. OnbITI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pACTSLKEHHS (Iedopmanun)
IPYXXUHBI OT IPWIOKEHHON CHJIBI.

5. OmbIThI, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Traza OT o0BbEMa, TemmepaTyphl. llepemaua naBieHuUs
TBEPABIMU TEJNAMHU, XUAKOCTAMH M ra3zamu. 3akoH [lackans. IIneBmarnueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS JKUJIKOCTH OT TIyOWHBL [ mapocTraTuyeckuii
napajaokc. Coobmaromuecs cocyabl. [ uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHHe. [[pUUMHBI CyIIECTBOBAHHUS
BO3MymHONW 0000ukn 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JelicTBuE KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaromuecst Cocyabl.

['mppaBnudeckunii nmpecc.

[Tposinenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: IJIaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHONIEHUS TJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYy>KEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEM HAa  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIONIECH Ha TEIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JCHCTBYIOIIE Ha TENO0 B JKUIKOCTH, OT 00bEMa MOTpyXKEHHOH B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUIKOCTH.

5. KoncTtpynpoBanue apeomerpa UM KOHCTPYUPOBAaHUE JIOAKH H
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Paspnen S. PaGora u MOIHOCTb. JHEpPrusi.

Mexanuyeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IlpuMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mpaBuwio» MexaHukdu. KIIJI mpocteix mexanuszMoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeThyeckas M MOTEHIUAlIbHAas SHEPrusl.
[IpeBpalieHre 0JJTHOTO BU/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepsl MpOCTHIX MEXaHU3MOB.

Jlabopamopnvle padbomuel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tella

110 TOPU30HTAIILHON TIOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.
8 KJIACC

Paszneu 6. TerioBbie sABJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Mopnenu TBEPIOro, >KHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopgusie tena. OObsICHEHUE CBOMCTB Ia3oB, KUAKOCTEN U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. T€IUI0BOE PACIIMPEHNUE U CIKATHE.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHHUS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HW3MEHEHHsS BHYTPEHHEW HHEPruu:
TerIonepeaada u COBEpLICHUE paboTHL. Buner TeIUIoNepeayu:
TEILIONIPOBOJAHOCTh, KOHBEKIIUs, U3Iy4YCHHUE.

KonnuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TeminooOMeH U
TEIJIOBOC paBHOBECHE. YpaBHEGHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEelIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcauus. Mcmapenue. Kunmenue. YnenpHas Tersora
napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc(epHOro
JTaBJICHMUS.

BrnaxxHocTs Bo3Iyxa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHHUS.

[Tpuniuner pabotel TerioBbix apurarenedt KIIJ[ temmoBoro nBurarens.
TeroBble ABUraTEIN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS YJHEPTUH B TEIJIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaOmronenue OpOyHOBCKOTO JBUKEHHUSL.
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Hab6nronenue nuddysuu.

HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUI.
HabGnronenue TemioBoro paciiupeHus Ted.

M3MeHeHue naBiieHUs ra3a NpU M3MEHEHHH o0ObEMa M HArpeBaHUM WIIU
OXJIAKICHUHU.

[IpaBuia u3mMepeHust TeMepaTyphl.

Bune! Terutonepenayun.

OxJta)kAeHue Npyu COBEPIICHUH padOTBHI.

Harpeanue npu coBepuieHH padOThl BHEITHUMU CUIIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaOmroneane xurenus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl IPH TUIABJICHUH.
13.

Mopgenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUS.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM MJIU caxapa.
OnwITEl MO HAOTIOMEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL

OmnpeneneHue AaBiICHUS BO3yXa B Oa/UIOHE MINIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [ABJIEHUS BO3JyXa OT €ro
00BEMa 1 HarpeBaHUS WA OXJIAXKICHUSI.

[TpoBepka rUMOTE3bI JIMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGntonenue u3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B PE3yJbTare
TEIIONepeau U PaOOTHI BHEIITHUX CHJL.

HccnaenoBanre sBJICHHS TEIIOOOMEHAa TPH CMEIIWBAHWHM XOJIOJHOW W
ropstuyer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

Onpenenenue yaeapbHOU TEMIOEMKOCTH BENIECTBA.

HccenenoBanne npouecca UCHapeHus.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenabHON TEIUIOTHI TIJIaBJICHUS JIbJIA.

Paszges 7. DinekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onexrpusanus Ten. /[Ba ponma 3nIeKTpUUYECKHX 3apsanoB. BzammopeiicTBue
3apsokeHHbIX Teln. 3akoH KymoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3apA0B U PACCTOSTHUS MEXKY TEIaMH).

Onekrpuyeckoe mnose. Hanpspk€HHOCTh anexkTpudeckoro mons. I[IpuHoun
CYNEPIIO3ULINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUAN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
WcTOYHUKH TOCTOSHHOrO TOKa. JIeHCTBHUS 3JIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJNEKTPUYECKOE  HANPSIKCHUE.
ConpoTuBIeHHE NMPOBOJHUKA. Y JEIBHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
Uit ydactka nenu. [locnepgoBarenlbHOE M MApauIENIbBHOE  COEIMHEHHE
IIPOBOJTHUKOB.

PaGota ®m MOMmHOCTE JJIeKTpHUecKoro Toka. 3akoH Jxoymsa—JleHma.
DneKTpuUecKue Ieny U MOTPeOUTEeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMopeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarautHoe 1nojie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oje  3JIEKTpUYECKOro Toka. [IpumeHenume
3JIEKTPOMATrHUTOB B TEXHUKE. JIefICTBHE MAarHUTHOIO MOJIs1 HAa TPOBOJIHUK C TOKOM.
ONeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VCHOJap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 31€eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DIIEKTPOTEHEPATOP. Crioco0sl ITOJTyYEHHUS ANEKTPUUECKOU DHEPIUHu.
DIEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnekTpusanus Tell.
JIBa poaa 3JIEKTPUYECKHX 3apsIA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIN.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.
DnekTpocTaTudecKkas UHAYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apsI0B.
[TpOBOJTHUKH U TUANEKTPHUKHU.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN OCTOSITHHOTO TOKA.
JIericTBUSA DIIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKUI TOK B JKHJIKOCTH.
. 'a30BbI1 pasps.
. I3MepeHune cuibl TOKa aMIepMeETPOM.
. I3mepenue 2eKTpuIecKoro HalpsiKeHUs! BOJIbTMETPOM.
. Peocrar u marasuH cOnpoTUBICHUI.
. B3anMopeicTBre noCTOSHHBIX MAarHATOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS MOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHyue MarHUTHBIX IIOJIEU IIOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHo€ 1oje ToKa. DIEKTPOMAarHHuT.

JlericTBE MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb IIOCTOSIHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Omnerter ®apages.

3aBUCUMOCTh HANPABJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUU €T0
BO3HUKHOBEHU.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomol u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIOACHHWIO DJCKTPU3ANMKM TeI WHIAYKIHEH W TpHU
COIPUKOCHOBEHUMU.

HccnenoBanue HAEUCTBUS DJICKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JIDJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON TSN TTOCTOSHHOTO TOKA.
N3Mepenue n peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryJmpoBaHue HAIIPSHKECHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO YE€pE3 PE3UCTOpP, OT
COIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COIPOTUBJICHUS MPOBOAHWMKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO
CEUCHHUS U MaTepuaia.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUH IIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia JJsi CUJIbl TOKAa MPHU TAPAIUIETbHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpE3 JaMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBaHne MarHuTHOTO B3aUMOJCUCTBUS MOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISI IOCTOSHHBIX MAarHUTOB TPH  HUX
00BbETMHCHUY U Pa3ICIICHUH.

HccnenoBanue neiCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJBI  B3aHUMOJCHCTBHUS
KATyIIKAd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBuraresbHOW yCTaHOBKH.

21. OnbITEI MO MCCIENOBAHUIO SIBJIEHUS D3JEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHUI 3HAYEHUS W HANpaBJICHUS HWHAYKIIMOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBIKEHUS. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsMonuHenHOe ABHKeHUE. CpenHsas U MIHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOoiiMHEWHOe aBwkeHue. CBoOomHOE
nagenue. OnsITel [ anues.

PaBHOMEpHOE ABIKEHHE MO OKpYXHOCTH. Ilepnon m ywactora obOparieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[Iepseiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tperunii 3akoH Herotona.
[TpuHIMI CYTIEPIIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTre BUJIbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. JIBwxkenue ruiaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOuku. AOCOmOTHO TBEpPAOe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. Mmynbe CHIlbl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKecTH, yHpyroctw,
Tpenus. CBsa3b dHEpruu u padbotel. [loTeHnnanpHast YHEPTUs Teia, MOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIUMHU. 3aKOH COXPAHEHHsS] MEXAHUYECKOU
DHEPIUHU.

Hemoncmpayuu.

1. HalnroneHue MexaHMYECKOro JBHKEHHUS Telda OTHOCUTEIBHO Pa3HbIX TEl

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

CpaBHEHHE TyT€W W TPACKTOPUM JBHWKEHHUS OJHOIO M TOTO € Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre NpUu3HaKkoB PABHOYCKOPEHHOIO JIBUKCHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKuX SIBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHWKCHHH
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U JECWCTBYIOIIEW Ha HEro
CUJIBI.

Habimroienue paBeHCTBA CUII IIPYU B3aUMOJEHCTBUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya uMmIrynbca Mpy B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NIPU ABUIKEHUU TENA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBMKEHMSI LIApUKa UITU TEJIEKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHsl Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH IO
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3B: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXEHHMS OT CHJIBI
HOPMAJIBHOT'O JaBJIECHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUSI CKOTBKCHHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenue pabOTBl CWJIBI  YOPYrOCTH MpU NOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXPaHEHHSI SHEPTHUH.

Pa3znen 9. Mexannuyeckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyda. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KoJ1eOaTeIbHOM JIBUKEHUH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pesonasc.
Mexanndeckue BoJIHBL. (CBOHCTBa MexaHMYecKuX BOJH. [IpomonbHbeie n
NONepeyYHble  BOJHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacHpoCTpaHEHUS.
MexaHn4uecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneOGaHUil Tel MOA JAEWCTBUEM CHUJIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.
HaGumroieHue BeIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCca.
PacrnpocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabumroieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬂopamopubte pabomul u onvimeol.
1. OnpeneneHue YacToTbl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPUOJIa KOJIEOAHHUM MPY>KMHHOTO MAasITHUKA.

3. HccnemoBanmne 3aBUCMMOCTH Tepro/ia KOJIeOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIEOaHUM NPY>KMHHOTO MasgTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBUCMMOCTH TEpUOAA KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnbITbI, JEMOHCTPUPYIOLME 3aBUCHUMOCTh NEpUOAA  KoJeOaHWi
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUsI.

Paszgeua 10. Di1eKTpOMAarHuTHOE MOJI€ U JICEKTPOMATHUTHBIE BOJIHBI.

OIEKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMAarHuTHEIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
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DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. V3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbBIC ABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHeiHoe
pacupoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs1 cBera. llomHoe BHYyTpeHHee
OTpaKEHUE CBeTa. VCMNOiab30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucreMa (¢oToammapara,
MHUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omnThuyeckass cucTteMa. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

Ontudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ Iy4er B pacCerBarOIIECH JIUH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

[TpuHuun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monenp riaza.

11. Paznoxenue 6enoro cBera B CIEKT.

12. [Tomy4yenue 6em0T0 CBETA MPH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)KE€HUs CBETOBOrO Jyda OT yTJia
MaJICHUS.
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2. W3ydenue xapaKTepUCTHK M300paKeHUs MpeIMeTa B IIJIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJjla MPEJIOMIICHUS CBETOBOIO Jiyda OT yTJia
IaJICHUSI HA TPAHULE «BO3IyX—CTEKIION.



4. TlomyueHue n3o0pakeHu ¢ MOMIIBY® coOnparoieit JTUH3bI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomieit
JIMH3BI.

6. ONBITHI 110 Pa3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OnbITBI O BOCIPUSTUIO LIBETAa NMPEAMETOB NPU UX HAOIIOJEHUM 4Yepes
I[BETOBBIC (DUITBTPHI.

Paszneus 12. KBanTtoBbIe sIBJICHHS.

OmnbiTel Pe3epdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbga, Oeta- u ramma-uzinydeHus. CTpoeHne aTOMHOTO
anpa. Hyknonnas wmogzens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus siaep. Microunnku 3ueprun ConHna v 3BE3 1.

Snepnas sHepreruka. J[eMCTBHS paauOaKTUBHBIX HW3IYyYECHHU Ha IKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IM4yHbIX T'a30B.

3. Cnektp Boaopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyUEHUI.

6. Perncrpanus nzmydeHus IPUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie pabomuel u onvimol.

1. Ha6monenne CPHOMHAY™ nuueityaTeix ciekTpos usmydyeHus:

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUM YacTULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim). a

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000AIOIIMI MOAYJIb MIPEAHA3HAYEH IJI1 CUCTEMATHU3aluu
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Qu3uke Uit OO0y4aronmxcs,
BBIOPABILINX 3TOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUU TAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, HA OCHOBE KOTOPBIX 0OECIIEUMBAETCS JOCTUKCHHUE TNPECHRWHHBIX 1
METAIlPEIMETHBIX ~ IUIAHUPYEMBIX € YKBHAIIOB  CTacCIBEHHTHA

KHH I/IHyeTeH



SBJICHUN TpPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHMs, peIaTh 3a4a4d, B TOM YHCIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaau3yercs
32 cu€r TOro, 4yro oOyyarolluecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEIIAracTCs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3HYecKue SIBICHUS B OKPYKAOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH, HAy4YHBIE OCHOBBI HamOoJee BaXHBIX JOCTIXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

HByLIGHI/IC (bI/IBI/IKI/I Ha YPpOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB.

B pesynbpTaTe n3ydeHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CIEAYIOIINE JTUYHOCTHBIC PE3YyIbTAThI B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nYecKoil HayKu;

— [IEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DHU3HUKOB,

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIECHHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUXKEHUN (PUBUKY;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JIE€SATEIbHOCTH
YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTABIIOLIEH
KYJBTYPBIL;

— Ppa3BUTHE HAy4yHOHN JHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBWJ O€30IacHOr0 TIOBEIEHHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCHU, NpU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTenbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIAE W (PU3MUECKUX
3HAHUI;

e — HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO IPO(ecCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUS:

e — OpHCHTAIMS HA TMPUMEHEHHE (PU3MYECKUX 3HAHHMU JJI1 PEIICHUs 3aaad B
00JacTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjaeM M IyTed HX
pelieHus;

e 8) amanmranum K HU3MEHSIIOIIMMCS YCJOBHAM COLHMAJBHON W NPHUPOIHON
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJCHCTBUM TIPH BBITIOJHEHUU MCCIICAOBAaHUNA H
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
JICATEIILHOCTD,

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHUCIIE (POPMYITHPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MPHOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H IPHUPO/IBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

e — OIICHKAa CBOHMX JCWCTBUUA C Y4YETOM BIMSHHUSA HA OKPYKAKOIIYI Cpendy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MporpamMMmbl 10 (HU3UKE HAa YPOBHE OCHOBHOIO
oO1mero odpa3zoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHbBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue AeicTBUA:



eBBISIBJSITh W XapaKTEePU30BaTh CYIIECTBEHHbIC MPU3HAKA OOBEKTOB
(s1BNIEHUI);

e YCTAHABIIMBATh CYIICCTBCHHBIA MPU3HAK KIacCCU(UKAIIMU, OCHOBAHUS JIJIS
0000111eHNs U CPAaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBIICHHSIM;

¢ BBISIBJSITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TIPU H3YYCHUH (PU3MUECKHUX
SIBJICHUM W TPOIIECCOB, JIeTaTh BHIBOJABI C MCIOJIBb30BAaHUEM JCTYKTHUBHBIX
U UHJYKTUBHBIX YMO3aKIIIOUEHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBSI3SX
(bU3UYECKUX BEJINYUH;

e CAMOCTOSITEIFHO BBIOMpPATh CIIOCOO pemIeHus yaeOHoU (pu3nyeckoi 3amauun
(cpaBHEHHME HECKOJIBKMX BapWAHTOB peIIeHus, BBIOOpP Hambomee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHCB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

e CTIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI MHCTPYMEHT MO3HAHUS;

o IPOBOJINTH 0 CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOKHBIN
¢u3nyecKuit IKCIEPUMEHT, HEOOJBIIIOE UCCIeN0BaHHe (PU3UIECKOTO
SIBJICHUS,

e OLICHMBATh HA MPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

¢ CAMOCTOSITETFHO (POPMYITHPOBATH OOOOIIECHUS W BBIBOJBI MO pe3yibTaTam
MIPOBEIEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

e IPOTHO3UPOBATH BO3MOKHOE JalIbHENIIIee pa3BUTHE (PU3NUECKUX MPOIECCOB,
a TaKXe BBIJIBUTATh MPEIIOI0KEHUS 00 X Pa3BUTHUU B HOBBIX YCIIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undgopmanueii:

o IPUMEHSATh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otObope uHGOPMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMN
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHHUS;

¢ CAMOCTOSITEILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  MpeACTaBICHUS
uHDopMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMHU.

KoMMyHMKATHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

eB XO7Ic OOCYXJE€HUS Yy4eOHOro Marepuasna, pe3yJbTaToOB JabopaTOpPHBIX
paboT ¥ MPOEKTOB 3aJ/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeéMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHUE 3a/Jaud U MOAJEpKaHUE
O1arokeaaTeIbHOCTH OOIICHUS;



e COIIOCTABJISITh CBOM CYKJCHUS C CYKIECHUSIMU JPYTUX YYaCTHUKOB JIUAJIOra,
oOHapyXUBaTh Pa3IUYKE U CXOACTBO MO3UIIHIA;

e BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o IyOJIMYHO NPEJCTABISTh PE3YJbTaThl BBINOJIHEHHOTO (PU3WYECKOrO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e IOHUMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMaHAHON M MHIWBUYaTbHOM
paboThI TPH PEIICHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;

o IPUHUMATH II€JI COBMECTHOMU JIEATEIHHOCTH, OPTaHU30BBIBAThH JEHCTBUS 11O
e€ JIOCTIKEHHUIO: pacupelessiTh poyid, OOCYXJIaTh MPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

¢ BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTas KaueCTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBICHUIO M KOOPIWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaM{ KOMaH/Ibl;

¢ OLICHUBATh KAueCTBO CBOETO BKJIAaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

¢ BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U yU€OHBIX CUTYaIUsIX, TPEOYIOIINX JIJIs
pereHust Gu3NUecKuX 3HAaHUM;

e ODUCHTUPOBATHCS B PA3JIMYHBIX  MOAXOAAX  NPHUHATHUS  pEUICHUM
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIC, TPUHITHE PEIICHHMA
rpynIoi);

e CAMOCTOSITEILHO COCTABJISTh QJITOPUTM pEIICHUs] (PU3NYECKON 3ajauu WU
IJlaHa KCCIEAOBAHUSI C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIlaracMbie BAPUAHTHI PEIICHU;

e ICTIATh BBIOOP W OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e IaBaTh aJICKBATHYIO OIICHKY CUTYallUH U MIpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSCHATH  MPUYUHBI  JOCTIKEHHS  (HEJOCTIDKEHHUS)  pe3yJbTaToOB
NEeATETHLHOCTH, JJaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCHTh KOPPEKTHUBBI B JEATEIHLHOCTh (B TOM YHCJIC B XOJ BBITOJTHCHHS
¢u3NYecKoro HMCCIEOBaHMUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BOZHUKIINX TPYTHOCTEMH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa NN U YCIOBUSIM;

e CTaBUTH ce0s1 HA MECTO JAPYTOTO YEJIOBEKa B XOJI€ CIIOpa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;



e IPU3HABATh CBOE MPABO HA OLIMOKY MPH pelIeHn: GU3NUECKUX 3a7a4 WIH B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce peMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e CIIOJIb30BATh TOHATHS: (PU3NUYECKHE U XUMUYECKUE SIBJICHUS, HAOJI0/IeHNE,
AKCIIEPUMEHT, MOJICIb, TUTIOTE3a, SAWHUIIBI (DH3NIECKUX BEIIMYWH, aTOM,
MOJIEKyJia, arperaTHbie COCTOSHHMS BemecTBa (TBEpIOE, IKUAKOE,
razoo0pa3Hoe), MEXaHMUECKOe JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHsl, PABHOACUCTBYIOIIAS cuia, Aedopmarius
(ympyrasi, miacTU4ecKkas), HEeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

e paznuuaTh sBICHUS (AUQQyY3us, TEIUIOBOE NBIKCHHE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE  JBIDKEHUE, HHEPIHUS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, epeaaya JaBjaeHus: TBEPAbIMU TeJIaMHU, KUJIKOCTIMH U Fa3aMH,
atMoc(epHOe [aBieHHE, IUIaBaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPTUH) IO OMMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

e pPaCIlO3HABATh  MPOSIBICHHE  M3YYCHHBIX  (DU3MYECKUX  SBJICHUA B
OKpY’)KalollleM MHpe, B TOM 4Hcle (U3MYECKHe SBICHUS B MPUPOJE:
PUMEPHI JABMWKCHHUS C Pa3IUIHBIMH CKOPOCTSMHU B JKHBOW W HEXHUBOUN
npupoje, ACUCTBHE CHJIBI TPEHUS B TIPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EPHOI0 J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE PbHIO, phluaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 33/lauy B yueOHYIO,
BEIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECCKUX SIBICHHI,

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3NUYECKHE SBICHUS, WCIIONB3YS
bu3ndecKkre BeTuInHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YNPYTOCTH, CUJIAa TSXKECTH, BEC Tea,
cuia  TpeHus, JaBieHue (TBEPAOro  Tena, IKUAKOCTH, Tasa),
BBITAIKMBAOIIAs CHJIA, MEXaHWYECKass padoTa, MOITHOCTH, TUICYO CHUIHI,
MOMEHT CHJIBI, KOX(P(OHUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS JHEPTHs), TPHU OMHCAHUHM IPABUIHHO
TpakTOBaTh  (PU3MUECKUH  CMBICI  HUCIOJIb3YeMbIX  BEJIMYWH, HX
0003HaueHUd W €AUHMIIBI (U3UUYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PU3UUYECKYIO0 BEIMYHMHY C JAPYTHUMH BEIUYHMHAMH,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYNH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOXKEHHUs CWil (BAOJb OAHOM MpsiMoii), 3aKkoH ['yka,



3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHs pbiyara (0J0Ka),
«30JI0TO€ TIPABHJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
DHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIIUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3UYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCT€ CHUTyallUld [MPaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISATh TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 -2
JIOTHYECKHX IIAaroB ¢ OMOpPO Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUM, (PU3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3a71a4 B 1—2 neHCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYJIHI,
CBs3bIBAONIME (DU3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUSA
3a/layd  3alHChIBATh KPaTKOE YCJIOBUE, MOACTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMYJIbI M MPOBOAUTH PACUEThl, HAXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE /I PEUICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

e pacmo3HaBaTh MOPOOJEMBI, KOTOPbIE MOXHO pEIIUTh TMpPU IOMOIIU
(bU3NYECKUX METOJ/IOB, B ONTMCAHUM MCCIIC0BAHUS BBIICIATH IPOBEPSIEMOE
npeanosjgoxkeHue  (TUNOTe3y),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIM pe3yJbTaT, HAXOAUTh OIMMUOKHM B XOJE OINbITA, JeJaTh
BBIBOJIBI 110 €TI0 PE3yJIbTaTaM;

o IPOBOJIMTH OTIBITHI TIO HAOIIOICHUIO (DU3UIECKUX SBJICHUN MW (PU3MIECKUX
CBOMCTB Ted: (OpMYyIUPOBATH MPOBEPSiEMbIC MPEINOI0KEHUs, COOUPATh
YCTaHOBKY U3 MPEJJIOKEHHOT0 000pYyI0BaHMSI, 3alUCHIBATH XOJI OIbITa U
(bopMyIMpPOBaTH BHIBOIBI,

e BBITIOJIHSITH TIPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHHU, MAacChl Tella, 00bEMa,
CHUJIBI W TEMIIepaTypbl C WCIOJB30BAaHUEM AaHAJOTOBBIX W IH(POBBIX
npubOpOB, 3alUCHIBaTh TIOKa3aHHWs MPUOOPOB C YUETOM 3aJlaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTh UCCJICIOBAHUE 3aBUCUMOCTH OJHON (hU3UYECKOU BEIMYMHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNIPSMBIX HU3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO JBHWKYLIETOCS TeJa OT BPEMEHM JBWKCHUS TENA, CHJIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejia, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJN COIPUKOCHOBEHUS TEJ, CUJIBI
YOPYTOCTH OT YUTMHEHHS TPY>KHHBI, BBITAIKUBAIOIICH CHIIBI OT 00BEMaA
MOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IMIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
IJIaBaHUs TEJ, YCIOBUU paBHOBECHsl pblyara v OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4YEOHOTO UCCIIEIOBaHUs, CcOOUpaTh YCTAaHOBKY U
BBHITIOJTHATh W3MEPCHUsI, CICAys NPEII0KCHHOMY IUIaHy, (PUKCHpOBATh



pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
NPEUIOKEHHBIX Ta0nuIl W TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeI0BAaHNUS;

¢ IPOBOJUTh KOCBEHHBIE M3MEpeHMs] (U3NYECKUX BEIUYHUH (IJIOTHOCTb
BEILECTBA MKUIKOCTH M TBEPAOrO Te€la, CHJIA TPEHUS CKOJIBXKCHMS,
JABJICHUE  BO3/AyXa, BbITAJKMUBAIOUIas  CHJA, JIEWCTBYOIIAas  Ha
NOTPyKEHHOE B KHUAKOCTh TeJO0, KOA(D(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHHU3MOB), CIEAys NPEIJOKEHHOW WHCTPYKUUU: MPU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY U
BBIYMCIIATH 3HAUEHUE HCKOMOW BEJINYMHBI,

e COOITIO/IATh TIpaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe C 1adopaTOPHBIM
obopymoBaHUEM;

e YKa3bIBaTh MIPUHIIMIIBI ICUCTBUS TPUOOPOB U TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOILIAIOIIUECS COCYIbl, OapoMeTp, pblyar,
HOJIBUYKHBIM U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YyYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOmnucaHus (B TOM YHCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, T'UAPABIWYECKHA IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCMOIb3Ys 3HAHUS
O CBOMCTBax (pU3NYECKUX SIBICHUN U HEOOXOJIUMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh MH(POPMAIIHIO O IPUMEPAX ) MPAKTUIECKOTO
UCIOJb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HHU MJis
obOecrieueHus 0O€30MacHOCTH TMpU  OOpaileHud ¢ nOpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 30POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOIIEH CpeIe;

¢ OCYLIECTBIISAITH OTOOp MCTOYHMKOB HH(popmauuu B VHTepHere B
COOTBETCTBHUH C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOINXCS
3HAHUM W TOYyTEM CpPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOPMAIIMIO, KOTOpas SIBISETCSA MPOTHBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

¢ CII0JIB30BATh IPH BBINOJIHEHUU Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro  COACpXkaHMs, CIPABOUYHBIE MaTEepHUalbl,
pecypcbl cetu HTEpHET, BiaieTh NpUuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE IMHUCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluuu (HU3NUECKOrO COAEPKAHMS, B TOM
yuciae MyOJUMYHO JeNaTh KpaTKHe COOOLIEHUS O Pe3yJbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEAOBaHWH, TPU HSTOM TPaMOTHO HCIIOJIB30BATh



W3YYCHHBIM TOHSATUWHBIMN ammapaT Kypca (U3HMKH, COIMPOBOXKIAThH
BBICTYIUIEHUE ITPE3CHTALlAEH;

elIpY BBINOJHEHUN YYEOHBIX NPOEKTOB M HCCIEAOBAHMI paclpeneisTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBINOJHECHHEM IUJIaHA JACHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTh  TPYMNBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 Kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e CIIOJIb30BATh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HBIC Tea, HACBHIIICHHBIH M HEHACHIIECHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JI€, POBOJIHUKHU
U JUBJIEKTPUKH, HOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TI0JIE;

e pa3nyaTh SBJIECHUA (TEIJIOBOE pACIIMPEHHE W CXKaTue, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAWJUIAPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIMsl, IUIaBJIEHHWEe, KpUCTaUIM3alusa (OTBEpICBaHUE), KHUIICHUE,
TerIonepeaaya (TEenIonpoOBOIHOCTD, KOHBEKIUS, U3JTyYEHUE),
IIEKTPU3ALUs TEJI, B3AUMOJCHCTBHUE 3apsAI0B, JEUCTBHS 3IEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCKUCTBUE MATrHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs UHAYKIIUA)
[0 OINHWCAHUID MX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBIICHUE;

e pacrmiO3HABaTh MPOSIBICHHE  W3YYCHHBIX  (U3NYECKUX  SIBICHUUA B
OKpY)XKalollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHUE W KANWUISIPHBIE SBICHHS B MPUPOJE,
KpUCTaulbl B npupoze, usiydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKUE OpU3bl, 00pa30BaHUE POCHI, TYMaHA, UHESI, CHEra, AIEKTPUUIECKUE
SBIIEHUSI B aTMocdepe, dIEeKTPUIECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noyie 3emMiiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emuie, MOJSPHOE CUSHUE, IIPU 3TOM MEPEBOAUTD MPAKTHYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBbIE CBOMICTBa (IIpU3HAKU) (UBUYECKUX
SIBIICHUI;

e ONIMCHIBAaTh M3yYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SIBJICHUS, UCIONb3Ys
bu3nueckue BEIUYUHBI (TEMIepaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUYECTBO
TEIUIOThI, YJIeJIbHAs TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeTbHAs TeIUIoTa MapooOpa3oBaHUs, ylelbHas TEIioTa
CTOpaHHMsS TOIUTMBA, KOI(PPHUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOU



MalIWHbl, OTHOCHUTEJIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHUM 3apsf,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHUBJIIEHUE ITPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeEIlleCTBa, paboTa HU  MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPABWIBHO  TPAaKTOBATh
($u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH, 00O3HAUEHUS U €IUHULIBI
$uU3MYECKUX BENIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JTAHHYIO
(U3UYECKYI0 BEJIMYMHY C JAPYTHMMH BEJIMYMHAMHU, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

¢ XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKECHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHNO3ULUN MOJNeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsaa, 3aKoH OMma s yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IpPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBAaTh €r0 MAaTEMaTHYECKOE
BBIPAKECHHUE;

¢ OOBACHATh (PU3UYECKHE MPOLIECCHl M CBOMCTBAa TE€JI, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYallHMi NMPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrnYecKux
IIaroB ¢ Omopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacuéTHbIC 3a/1a4M B 2—3 NEWCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAONIME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIW3a YCIOBUSA
3a/1a4yl 3aIlMChIBaTh KPAaTKOE YCIOBUE, BBIABISATh HEAOCTATOK AAHHBIX IS
pelIeHus 3aJauu, BbIOUpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IJIs €€
pEeLIeHHs], NMPOBOAUTH pAaCUETHl M CPAaBHMBATH IIOJyYEHHOE 3HAYCHHE
(U3UYECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

e pacro3HaBaThb HNpPOOJIEMBI, KOTOpPHIE MOYKHO PpELIUTh MpPU HNOMOIIU
($u3NYECKUX METO/IOB, HCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  IPEAIOJNIOKEHUE, OLECHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJCHUS UCCIIENOBaHUs, J€1aTh BBIBOIBI;

¢ IPOBOJIUTH OTIBITHI 110 HAOMIOAEHUIO (DU3MUECKHUX SBICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KaNWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT
ero 00béMa, TeMIeparypbl, CKOPOCTH MPOLIEcca OCThIBAHUS U HAarpeBaHUs
NPy U3TYYEHUU OT I[BETa W3JIydaromieil (MOrjolaronieii) moBEPXHOCTH,
CKOpPOCTb MCITApEHHUsI BOJBI OT TEMIIEPATYPBI KUIKOCTH W IUIOIMIAIHA €€
IIOBEPXHOCTH, DJJEKTPU3ALMSA TEI M B3aUMOJACUCTBUE DJIEKTPUUYECKUX
3apsI0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHWUTOB, BH3YyalU3alUs
MarHUTHBIX NIOJIEH ITOCTOSIHHBIX MAarHUTOB, IEHCTBHSI MAarHUTHOI'O I1OJIS HA
IPOBOAHUK C  TOKOM, CBOMCTBA  JJEKTPOMArHHUTA,  CBOMCTBA



AJIEKTPOJIBUTATENSI TIOCTOSIHHOTO TOKAa): (POPMYJIMPOBATH IMPOBEPSiEMbIC
MPENONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0BaHMS,
OTIMCBIBATh XOJ OIBITa  (POPMYJIUPOBATH BEIBOBL

e BBITIOJIHATH MPSAMbBIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHONW BIAKHOCTHU
BO3/1yXa, CHJIbI TOKAa, HAMNPSHDKEHUS C MCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3MYECKUX BEIIMYWH, CPAaBHUBATH PE3yJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTh UCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKOU BEIMYHUHBI OT
JPYrol C UCHOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN  (3aBUCHMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIWHBI, IUIOMIAJA IONEPEYHOrO
CEUYEHHUS U YACIBHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOHUKA, CUJIBI TOKA,
UIYIIETO 4epe3 IMPOBOAHUK, OT HaNpsOKEHHsT HAa  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCJIEIOBATENBHOTO U  MAapauIeJbHOTO  COEAMHEHUUN
MPOBOJIHUKOB): TIJITAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs], CIeAys NPEAOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOMWIl W TpaduKOB,
JieJaTh BBIBO/JIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS;

¢ IPOBOJIUTh KOCBEHHBbIC U3MEpPEHUs (HUIUYECKUX BeIUYUH (yIebHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIelysl MPEUIOKEHHOW MHCTPYKIIMH, U
BBIYUCIISITh 3HAUCHUE BEJIUUUHBIL;

e COOJTIOAATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py/I0BaHUEM;

e XapaKTEPU30BaTh MPHUHIIUIBI  JACHCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMNUCaHHUS (B TOM YMHCIIE:
CHUCTEMa OTOIUICHHS JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETUHUK DJIEKTPUUYECKOM SHEPTUM, 3JIEKTPOOCBETUTEIbHbBIC
npUOOPBI, HArPEBATEIBHBIE ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
MPEJOXPAHUTEIIU, FJIEKTPOMATHUT, SJIEKTPOJIBUTATEIIb TOCTOSIHHOTO TOKA),
WCITOJIB3YsI 3HAHHWS O CBOWCTBAX (PM3MUYECKHUX SBICHUN W HEOOXOIMMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

e paCO3HABAaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBHUraTelib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIECKTPUUYECKUX
LEMEN C MOCAEA0BATEIbHBIM U MApaUICIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTICH;



o IPUBOJIUTH TTPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TPUMEPaX) MPaAKTUIECKOTO
WCITOJIB30BaHUS (DU3WYCCKUX 3HAHWW B TIOBCEIHEBHOW IKWU3HH JIJIS
obOecrieueHns 0Oe30macHOCTH Tpu  obOpamieHMH ¢ [pubopamu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUsS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIIEH Cpejie;

e OCYIIECTBIISITH TOUCK MH(pOpManuu pusnyaeckoro coaepkanus B iHTepHeTe,
Ha OCHOBE HMEIOIIMXCS 3HAHUN W MyTEM CPaBHEHUS JIOMOTHUTEIBHBIX
WCTOYHHUKOB BBIACIATh HHPOPMAIIHIO, KOTOPAs SIBISIETCS TPOTHBOPESINUBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

¢ ICITOJIB30BATh TP BBITOJIHEHUW YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3AYECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUabI,
pecypcbl cetu MIHTEepHET, BIaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IHCHMEHHBICE W KpPAaTKUE YCTHBIE COOOIICHUS,
0000mass uHOpMAIMI0O U3 HECKOJbKUX MCTOYHUKOB (DU3UUECKOTO
ColepXkaHUs, B TOM 4YHCIE NyOJUYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NESITEIBHOCTH, MPU dTOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3HKH,
COMPOBOXKIATh BHICTYIUICHHUE MPE3CHTAIUEH;

e[IPH BBHITIOJHEHUH YUYEOHBIX TMPOCKTOB M WCCICJOBAHHNA (UIHUIECKUX
MIPOIIECCOB PaCHpenesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C
MTOCTABJICHHBIMH 33/1a4aMH, CJICAWTH 3a BHITIOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBCHHBINH BKJIaa B
JeSATEIILHOCTH TPYIIIIBI, BRICTPanBaTh KOMMYHHUKATHUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kjacce peMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

¢ ICTIOJI30BATh ~ TOHATHSA: CHCTEMa OTCYETa, MaTepualbHAas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Jehopmarius
(ympyrasi, mjgacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IIEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U
BOJIHBI, 3BYK, HMH(pa3BykK M yIbTPa3ByK, 3JIEKTPOMAarHUTHHIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTD,
CIIEKTPBI UCITyCKAHUS W TIOTJIOMICHMS, anbda, 0eTa- U raMMa-u3IIyqIcHHS,
U30TOTIIBI, SI/IEPHAS DHEPTETHKA;

e pa3NMyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIKEHHE, CBOOOJIHOE
najicHUE TeJI, PABHOMEPHOE JIBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHKEHUE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMKEHHUE, OTPAKCHUE
3ByKa, MNPSIMOJIMHEWMHOE PaCHPOCTPAHECHHUE, OTPAKCHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHE 0eJIoro CBeTa B
CIIEKTP M CJIIOXKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsA PAJIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOrO CIIEKTpa
U3JIyYEHHS ) 0 ONMUCAHUIO0 UX XAPAKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e PACIO3HABATh  MPOSBICHUE  H3YYCHHBIX  (U3UYCCKUX  SBIICHUH B
OKpy’XKaroleM Mupe (B TOM dYHCIe (PU3UYECKUE SIBJICHUS B IIPUPO/IC:
MPUJIUBBI U OTJIMBBI, IBUKECHUE IUIAHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKCHHE JKHBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHWBOTHBIMH,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, D3XO, I[BETa Tel,
ONTHUYECKHUE SBJICHUS B IPUPOJIEC, OMOJOTMUECKOE JIEHCTBHE BHUIUMOTO,
yIbTPadUOJIECTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIM
paaoaKTUBHBIM (DOH, KOCMUYECKHE JIy4dd, PaJUOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUM Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IIEPEBOJUTH IPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3NUECKHUX
SIBIICHUI;

e ONKCHIBATh M3YYCHHBIC CBOWMCTBA TeNM U (PU3UYECKHUE SIBICHUS, UCTOJb3Ys
dbuznyeckre BENMYMHBI (CpPeAHSIE W MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBUKECHUHU, YCKOPCHHE, IEPEMEIIECHUE, MyTh, YIJI0Bas
CKOpPOCTb, CHWJIa TPEHHWS, CHJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMAaJACHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMIIYJIbC CHJIbIL,
MexXaHW4ecKas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JSHEPTHsl Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUAIBHAS SHEPrUsl CKATOU
MPY>KUHbI, KUHETUYECKAS DHEPTUs, IIOJIHAS MEXAHUYECKash JHEprus,
MIEPHOJT M YacTOTa KOJICOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIIOMJICHUSI CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIUYHH,
0003HaYeHUS W EIUHUIBI (U3NYECKUX BEIMYHH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIMYMHAMU,
CTPOUTH TPaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS U MPOIECCHI,
HCTIOJIB3YSl 3aKOH COXPAHCHUS HEPrUM, 3aKOH BCEMHUPHOIO TATOTECHHS,
MPUHLIMI CYNEPIO3UIMA CHJI, TPUHLOMII OTHOCHUTEIbHOCTH [ amwiies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHUSA U
MPETIOMJICHUST CBETA, 3aKOHBI COXPAHECHUS 3apsSIJOBOTO U MAaCCOBOTO YHUCEI



OpU SACPHBIX PEAKIUSAX, HPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa M 3aIMCBIBATh €r0 MaTeMAaTUYECKOE BBIPAKEHUE;

¢ 00BACHATH (HU3MUECKHE MPOLIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Omnopod Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peliaTh pacy€THbBIC 3a7a4M (ONMUPAOLIMECS HA CUCTEMY U3 2—3 YpaBHEHHUI),
UCIIOJIb3YSl 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BEIUYUHBL:
Ha OCHOBE aHajdM3a YCJIOBHUS 3aJaud 3alliChIBaThb KpPaTKOE YCJIOBHE,
BBISIBJISITh HEIOCTAIOIINE WU M30BITOYHBIC JaHHBIC, BRIOMPATH 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JJISl PEIICHNUs, TPOBOAUTH PACUETHI M OLICHUBATH
PEATUCTUIHOCTH MOTYYEHHOTO 3HAUEHUST PU3NUECKON BETUIHHBI;

e pacro3HaBaThb MIpPOOJIEMBbI, KOTOPHIE MOYKHO PpELIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, HCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATDH
IpOBEpSIEMOE TPENONOKEHNE, OIICHUBATh MPABWIBHOCTh IOPAJIKA
NPOBEJCHUSI  MCCIEJOBAHUSA, JE€NaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

* IPOBOJUTH OMBITHI 110 HAOIIOJEHUIO (PU3NUECKUX SABJICHUN WM PU3HYECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HblOoTOHA, 3aKOHa COXpaHEHUs
SHEPTUM, 3aBUCHUMOCTh Mepuoja KoieOaHUil MPY>KWHHOTO MAasTHHUKA OT
Macchl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTb OT AMILIUTYIbI
MalbIX  KosieOaHWHl,  NpSIMOJMHEHHOE  PACIPOCTPAaHEHHE  CBETAa,
pasioKeHue Oeloro CBeTa B CIEKTP, U3YyUEHHE CBOICTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HW300pa)KeHHsI TpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3TYUYCHUS):
CaMOCTOSITENIbBHO  COOMpAaTh YCTAaHOBKY W3 HM30BITOUHOTO Habopa
o0Opy/lOBaHUs, ONUCBHIBATH XOJ  ONbITAa U €ro  pe3ysbTaThl,
GbopMyIIHpPOBAThH BBIBO/IHI,

¢ IPOBOJUTH MPU HEOOXOJMMOCTH CEPUI0 TMPSMBIX HU3MEPEHHH, OMpeaesiss
CpenHee 3HAa4YCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSHHE
cobuparoimield JIMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a H3MEpPEeHUs
(M3MepUTENBHHOTO MPUOOpa);

¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBHUCHMOCTEH (PU3WYECKUX BEIUYHH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBW)KEHUM 0€3 HayaJbHOM CKOPOCTH, IEpUOAa
KoJe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yrja MaJeHus W yria MpeloMJIEHHs OT yria
NaJieHus): T[JIAaHUPOBATh HCCIIENOBAaHUE, CAMOCTOSITEIHO COOUpAThH



YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
dusznyecKkux BeMWYMH B BUAE TaOMUI] U rpaduKoB, nenaTh BHIBOIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

¢ IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs (PU3NYECKUX BEIMYMUH (CpEeaHss
CKOpPOCTh M YCKOpPEHHE Tejla MpU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHUs, XKECTKOCTh MPYKUHBI, KOIPPHUIUCHT
TPEHHUS CKOJBKCHHS, MEXaHHueckas padoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKass Ccwia coOuparolied JHMH3bL, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEeAys MPEITOKECHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEIIMYMHBI U aHATM3UPOBATH MOTyUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh IMpaBWJIa TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1ad0paTOPHBIM
000py/T0BaHUEM;

epa3NMyYaTh OCHOBHBIC TMPU3HAKH M3YYCHHBIX (PU3NYECKUX MOIEICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIH HCTOUYHHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMa, HYKJIOHHas
MO/JI€JIb ATOMHOTO $]1pa;

e XapaKTepU30BaTh IMPUHIUMBI  JEHCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CIUJOMETp, JATYMKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKol, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucCHonp3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SBICHHM U HEOOXomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

¢ HCII0JIB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKU H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUECKUX IPOLECCOB
OpU pPEUICHUH y4eOHO-PAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI MIJis
TIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie M COOMpAIOIIei TUH3E;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh MH(POPMAIIHIO O IPUMEPAX ) MPAKTUIECKOTO
UCIOJb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKM3HU MJis
obOecrieueHus 0Oe€30MacHOCTH TMpU  OOpaileHud ¢ nOpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHECHUS 3I0POBbS U COOJIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;

e OCYILLIECTBJIATH MOUCK UH(OPMAINKN PU3NYECKOTO coaepkanus B UHTepHere,
CaMOCTOSITENIbHO  (POPMYJIUpPYST TOMCKOBBIM 3allpoc, HaXOAUThb IyTH
OnpezeNieHus] JOCTOBEPHOCTH MOJIYYEHHOM HH(OpMalUd Ha OCHOBE
UMEIONTNXCS 3HAHUN U TONIOJTHUTENIBHBIX UCTOYHUKOB,;



e ICTIOJIb30BaTh TPHU BHITIOJIHEHUH YYEOHBIX 3aJlaHUi HAYYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcbl cetu HTEpHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
yOJIMYHO MPEJCTABIATh PE3YyJIbTaThl IPOEKTHOM HIIA MCCIIE0BATENBCKON
NEeATENbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJb30BaTh  HU3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE Ipe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTtpoibH IIpakTHyeck
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
Pasznen 1. dusuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUPa
bubnuoreka [JOK
1.1 () - 2
H3Hia - fayKa o pHposae https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnyeckue BETUUNHEI 2 1 nbmorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTecTBeHHOHAyUHBIN METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [leppoHayaibHble CBeleHUS O CTPOCHHMH BelllecTBa
bubnuoreka [JOK
2.1 Ctpoenue BelecTna 1
ThocHHE Betlects https://m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aUMOICVICTBHE YaCTHUIL 5 1 bubnmnoreka [JOK
' BCIIICCTBA https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2.3 Arperarible cOCTO elecTBa 2
Tperatibl TOAHIA BELIECTE https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nea 3. /IBu:xeHue u B3auMojieiicTBUe TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nbmmorexa LO

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

bubnuoreka [JOK

32 Hnepuus, Macea, MIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bubnuorexa [JOK
33 Crra. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH U ra3oB
41 [asnenue. llepenaya naBnenus TBEpAbIMU 3 bubmmoreka [JOK
' TeJIaMH, KUJKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubnnoreka [JOK
4.2 5
Jlaperne KIAKOCTH https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.3 ATmocepHoe asienne 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTL. JHEPTUs
bubnuorexa [JOK
31 Pabora 1 momEoCTs 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBbI 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HanmeHnoBaHme pa3/ie/ioB U TeM uudposbie
Ne i/ P KonTtpoibH IIpakTHyeck (mupp )
NPorpamMmsl Bcero o0pa3oBaTte/ibHbIE
ble paboThI ue padboTbl
pecypchl
Pa3pen 1. TermioBblie IBJICHUSA
1.1 Crtpoenue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa HOK
’ P HI https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Tennossie npoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
)1 DNeKTpUYECKUe 3apsiibl. 3apsKEHHbIE Tella 7 1 bubmmoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnnoreka [JOK
2.2 I1 i i 20 1 7
OCTOSIHHBIN AJIEKTPUYECKUN TOK hitps://m.cdsoo.ru/ 7418 1ce
bubnuorexa [JOK
23 M 6 1 1.5
ATHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.4 4
DICKTPOMArHHTHAA HHAYKIIHS https://m.edsoo.ru/7f4181ce
Wroro no pasaeny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HanmeHoBaHue pa3aesoB U TEM u(ppoBLIe
Ne n/m P Kontpoabn IpakTH4eck (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboThbl
pecypchl
Pa3znen 1. MexaHu4YecKHe siBJEHHS
11 MexaHnueckoe IBUKEHUE U CIIOCOOEI €ro 10 1 bu6mmorexa [IOK
' OIIHMCaHUus https://m.edsoo.ru/7f41a4a6
o bu6 OK
1.2 B3aumonelicTBue Ten 20 1 3 nbnnotexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zpen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHITHACCIHE BOIHDL. SBYI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTPOMArHUTHOE 10JI€ M DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHUTHOE IOJIE U 6 ) bubnuorexa [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



https://m.edsoo.ru/7f41a4a6
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Pasznen 4.

CBeTOBbDbIE IBJICHUA

4.1 3aKOHBI PacIpOCTPaHEHUS CBETA 6 2 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bI ¥ onrTHYecKUe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4] ada6
bu6nmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 n 4 1
5 CITyCKaHUE U TMOTJIOIICHHE CBETa aTOMOM https:/m.cdsoo.ru/74 1 ada6
bu6mmorexa [IOK
32 CTpoetine aToMHOro stpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
>3 #nepbie peakin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. IloBTopuTe1bH0-000011a101MIT MOYJIb
6.1 [ToBTOpeHue u 006001IeHUE COAEepKAHUS 9 ) bubnuorexa [JOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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