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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nukay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHHUs
Gbu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METapeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eTr0 00pa30BaHUsl.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEAMETHOTO COACPXKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU pabouell MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIOIIMM JUJII  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, HM3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCUT BKJAJ B €CTECTBEHHO-HAayYHYK KapTHUHy MHpa,
NpeloCTaBsieT HauboJiee sCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoJa
MO3HAHUA, TO €CTh CII0CO0Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 riaBHBIX 3a7a4 (PU3MUecKOro o0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TIPaMOTHOCTU U
UHTepeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIJICHUE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMHU ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATh  JIaHHBIE W  WCIOJB30BaTh  HAYYHBIE
JI0Ka3aTesIbCTBA JIJIsl IOJTy4EeHHS BBIBOJIOB.

[lenmn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yrommx



OCHOBHBIE  00111€00pa30BaTENbHBIE IPOTPAMMBI, YTBEPKIAEHHOW pelICHUEM
Komnernn Munucrepcrsa npocerienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust PU3MKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYaroumxcsi K HaydyHOMY
W3YUYCHHUIO TPUPOMABI, PA3BUTHE HUX HHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JagbHeWIleMy 00Oy4YeHHUIO B 9TOM HalpPaBJICHUU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO0 (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHe 3HAHWM O JAUCKPETHOM CTPOEHUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX

npuoOpeTeHNEe YMEHUN ONMUCHIBATh U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alad ¢
WCITIOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUECHTUPOBAHHBIX 3aa4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJICHUS U BBIIOIHATH OIBITHI,
nabopaTtopHble  pabOThl M AIKCICPUMEHTAJIbHBIC HCCICIOBAHHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIERd PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3WKH, aHAIHA3 U
KPUTHUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOIN HAYKH.

Ha wmsyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe no (pu3Huke nepeyeHs JadopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOyuJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOI0 3K3aMeHa 1o (pU3HKE.



COAEPKAHUE OBYUYEHUA
7 KIIACC

Pazgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepenunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd U3YYalOT MPUPOLY.
EcTecTBeHHO-Hay4YHBIM METOJ| TMO3HAaHUSA: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBIICHHUSI.

2. ®uznyeckue npuOOpPHl U MPOLEAYypa NPSMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pa3znea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BELECTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mmepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue dvacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HaOmionenue — siBIEHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJAOM PsOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIIOEHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ] B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepUCTHKa B3auMOAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOILIBIO IUHAMOMETpA. SIBIICHHE TSATOTEHHSI U CUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuna TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHMS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS OpycKka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPJIOTO Tea.

4. ONBITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUS! M yBEIMYCHMS JaBiieHus. J[aBienne rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepenmada maBieHUsS
TBEPBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lneBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napajaokc. Cooburaronirecs: cocyasl. [ uapaBinyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000youku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

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

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTpyKEHHOW B
YKUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIpeIeIIEHUE €€ TPYy30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.

o vk w NP

N



«3onoroe mnpasBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M MOTEHUUAJbHAs DHEPrUs.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHU.

Mogenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUHW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temmneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAaAuHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOILIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6nronenune nuddysun.

HaOnronenue siBneHni cMauBaHUsI U KalMWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacupeHus Teml.

W3meHenune naBieHHs Ta3a IpU U3MEHEHUHU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Buae! Tenmonepenayn.

OxJtaXxieHue IpUu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosiHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B 0a/UIOHE MIMPHUIIA.

OMnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTpPEHHEH »HHEpPruM Tella B Pe3yJbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METATUIMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DdiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. [Ba poja »sieKTpUYecKuX 3apsaoB. B3anmopencTtBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnexkTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPIO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTtenlbHOE M MMApajUIENIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MIIM U €r0 3HAYECHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJe€  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SJIEKTPOABUIATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOr0 HalPsHKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOJABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTyKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJmpoBaHue CUIIbl TOKA.

N3MepeHne U peryJIMpoOBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUA U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TOJS  TOCTOSIHHBIX ~ MAarHuTOB TIPU  UX
O0BEMHEHUH U Pa3/IeIICHUN.

HccnenoBanre AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKeE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMI 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KITIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiMHEHHOE nBrkeHue. (CBoOomHOE
najgenue. OnbiTel ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IIepBeiit 3ak0H HeroTtoHa. Bropon 3axkon Herorona. Tpertuii 3akon HeroTroHa.
[IpuHIMIT CyNEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. M3menenne mmmysbea. UMmynibe cuitbl. 3aKOH COXPaHEHUs
MMITyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHune MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenune aBukeHusl Tejia Mo OKpyKHOCTH.

Habnronenne MexaHnIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenmexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JCUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenue paBeHCTBA CHIT IPH B3aMMOICHCTBUH TEJL.

M3meHenune Beca Tena Mpu yCKOPEHHOM JABUKCHUH.

[Tepenaua uMITyabca pu B3aUMOJEHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OrnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHMsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAKJIOHHOM ITIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYyTH OTHOCSTCS Kak psijf HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenrie padOTHl CWIBl YINPYrOoCTH TIpU MOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: TIEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKkuil U NpyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. IIpomonbHble U
NonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKkOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJIeOaHM U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJICIIN).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30HAHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. Ompenenenuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TMEPUOIa KOJIeOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO IMaICHHUS.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomarHuTHas npupoaa ceera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsMonmHerHOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. Vcronb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omTuhuyeckass cucTteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMHse.

XoJ Jy4er B pacCErBArOIICH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riiasza.

11. Paznoxenue 6eoro cBera B CIEKTP.

12. [Tomyuyenue 6em0r0 CBETA PH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIja OTpaK€HHUs CBETOBOrO Jydya OT yTJia
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU yIJia IPCIOMJIICHUA CBCTOBOIO Jiyda OT YyTJid
NNaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. [lomyuyenue n3o0paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparouieit
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIEKTP.

7. OnbITBI IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnwiTel Pe3epdopna u minanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue v noromeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmopens aromHoro snxpa. Msorombsl. PannoakTuBHBIE
npespatienus. [lepuon nmomypacnana aTOMHBIX sSI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paauOaKTHBHBIX HW3IIYyYCHHM Ha KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB M MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HabnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[u1
U 000oOuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yYaroluxcs,
BBIOPABIIIKX ATOT yUEOHBIN MpeaMeT.

[Ipy M3y4eHUH NAHHOTO MOJIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOeCreynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSSI TOJy4YeHHbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIMNIUATBHO AESTENIBHOCTHBIN XapakTep JAaHHOTO pasjielfia peaau3yeTcs
32 CYET TOro, 4YTO OOydYarolIMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh W HAYyYHO OOBICHSITH
dbu3nyecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HMU;
MCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUs (PU3HUECKUX SIBIICHUH, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJBTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpEca K HCCIIEe0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eIoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOIMX B TOM 4HCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUYECHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTh OKpy>Kalollel Cpeabl, TUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY>KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATLHOIO XapakTepa JKOJIOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICCTBUU MPU BBHINIOJIHECHUU HCCICAOBAaHUN U
MPOEKTOB (PU3UUYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMyTUpPOBAThH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NIECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JIe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUCCKUX 3HAHUIA;

e — OLEHKAa CBOMX JCWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAIOIIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUCeOHBIC ICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHABIMBATh CYIIECTBCHHBIA MPHU3HAK KJIaCCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIeHUS U CpaBHEHUS,

BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYHHHO--CJICICTBCHHBIC CBSI3U TPH HM3YYCHUU (DU3UICCKUX
SBJICHUN W TIPOIIECCOB, JeaTh BBIBOJIbI C MCIIOJIB30BAHUEM JISTyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEIILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHHS, BHIOOp Hamboee
MOAXOIAIIETO C YYETOM CaAMOCTOSTECIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCITIOJIb30BaTh BONPOCHI KaK HCCIIEJOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENILHO COCTABJIEHHOMY IUJIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TPHUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHDoOpMaIUl W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, ThuarpaMMaMu, HHOW rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBUS:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa pEIIeHUE 3a/ladyu U TOoJIepKaHue
0J1aroKeIaTeILHOCTH OOIICHUS;



COMOCTAaBIIAATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh pa3IU4YMe U CXOACTBO MO3UIIHIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PELIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUSI
no €€ JOCTHKEHUIO: paclpeaesiaTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbI;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIS pelieHus: (U3NYeCKruX 3HaHUI;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHHs B TPYIE, NMPUHATHE PpPELICHUN
rpyIImoi);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pelieHus: (PrU3NUecKoi 3aJauu 1in
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro HUCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBUIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY IPYTroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUN (PU3NYECKUX 3a7a4 WU
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTOTO.

ITPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yudeHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HAO0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACHCTBYOIIAs
cuna, gaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHONW OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeJIaMH, S>KUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJ, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO ONMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npuposie, ACUCTBHE CUJIbl TPEHHUS B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha >KUBOW OpraHU3M, IUIaBaHHME pPbIO, pblYaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B yUeOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, OO0BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOro JACUCTBUS MEXaHU3MOB,
KUHETHYECKass M TOTEHIMalbHAs 3HEPTus), MpH OMHCAHWUU MPaBUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYMUHY C JPYTMMU BEIMUYUHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIIO paBHOBecHUs pbrdara (0Joka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiICHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ Oomopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar) pacuy€THele 3a7adyd B |—2 JEWCTBHS, HCHOJB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YE€HHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JEJIaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznUecKux CBOMCTB TeJ: dbopmMyIpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIUYHMHBI OT
JIPYro C HCIOJNBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHOH 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBHIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOANTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHHU3MOB), CIEAysl TPEIJIOKEHHOM WHCTPYKIUU: TIpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYWHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIIAIGI JACHUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHAS TNTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIMBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HUX OmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  HH(OpPMAIMIO O  TIPUMEPax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHUSI B OKpPY KaloLlEel cpejie;

OCYUIECTBJISATH OTOOpP HCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CpPaBHECHHS PaA3UYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJO0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUECOHBIX 33aJaHUIl HAyYHO--TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpX,aHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAILIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3HUECKOTO COJEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIM Y4YeOHBIX HCCIEJIOBaHUN, NPU HSTOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIN ammapar Kypca (OUM3HMKH, COINPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHUEM IUIaHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYyNNbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIMX.

K konIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCITOJIB30BaTh MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC Tena, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUM 3apsill, AIEKTPUUECKOE I0J€, MPOBOIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KUIICHHUE,
Teruionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLMUs TeEJl, B3aUMOJCHCTBUE 3apsAl0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIYKITHS)
N0 ONHCAHUID HUX XapaKTEpPHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKUX SBICHUN B
OKpY’XKalollleM MHupe, B TOM 4YHcle (U3HUECKUE SIBICHUS B NPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KalWUISIpHbIE SIBJICHUS B MPHUPOJE,
KpUCTaUlbl B Tmpupoae, uzinydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeid MOIIOCOB, POJIb MarHUTHOTO TOJIS JJIS JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUThH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

ONMKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUUHHBI (TEMIepaTypa, BHYTPEHHISI YHEPTHUS, KOJTUIECTBO
TEIJIOThI, yJeNbHasg TEMJIOEMKOCTh BEIECTBA, VyJAEJbHAas TeIuloTa



IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPHUUECKUH 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3HYECKU CMBICT MCIOJIb3YEMbIX BEIUYMH, 00O3HAYEHUS U EIMHHIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
(¢u3NYECKyI0 BEJIMYMHY C JPYTUMHU BEJIWYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3MYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIed (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTH4YECKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB C Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3HYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJIb3YyS 3aKOHBI U
dbopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpPATh 3aKOHBI U (QOPMYJIbI,
HEOoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIACISThH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIy4arolle (Morjaomaromen)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPENTIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE ~ W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIIECHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOIMEPEYHOTO
CEUEHUs U YAEJIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHUKOB): TUTAHUPOBATh WCCIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIeMysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh U3MEPEHHs, COOUpATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAJO)KEHHOU MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHHE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI ACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHMYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), FTEKTPUUECKUE
IpEeOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBax (DPM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
buznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA WM W3MEPHUTEIHHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUECKHX



HEeneil ¢ mocaeI0BaTeNbHBIM U MapalljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUYECKUX ETEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecreueHrst 6€301acHOCTH MpU o0pallieHur ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY KAIOILIEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJJaHUI HAyUYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTOo COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHUE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJUYHO MNPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON JIEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAIINCIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAd B
JESITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kijiacce npeIMeTHbIEC pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyras, mjacTU4eckas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TIEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(QPa3ByK W YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTh,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



paznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJieHUE TeJ, PABHOMEPHOE JIBH)KEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJjeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE O€JI0ro CBeTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, MJHUCIIEPCUS  CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUN B
OKpy’XaroleM Mupe (B TOM uuciae (QU3MUYECKUE SBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE IIaHET COJTHEYHON CHUCTEMBI, PEAKTHUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE JyYd, PaJUOaKTHBHOE H3Iy4YEHHUE
NPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHBHBIX M3IyYeHU Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOAHUTH MPAKTUYECKYIO 3ajady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢u3nueckue BeIUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKas SHEpPrus, INOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMUHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOTO U MacCOBOTO YHUCEI
NP SIICPHBIX PEaKlusAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIHil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBISABIIATDH
MPUYUHHO--CJICICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOMl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3a7aud  (ONMUparoluecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYUYEHHOTO 3HA4YEeHUA (PHU3UUIecKon
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HbroToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/noBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

POBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BeauuuHbl ((POKycHOE paccTosiHHe
coOuparoieil JUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIBIKEHHUH 0€3 HayalbHON CKOPOCTH, MEepruoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yrIila MaJeHUs W yria MpeIoMJICHHs OT yIia
NaJCHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, NejaTh BBIBOJBI 11O
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOAHOIO MaJeHUs, KECTKOCTb NPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia CcOoOMparoIled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TPHU3HAKK W3YyYEHHBIX (QHU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKHX SBJIEHUA U  HEOOXOAUMbIE (PU3HYECKHE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEeMbl Jis
MOCTPOEHUS U300PAKEHUI B MJIOCKOM 3€pKaJie U COOMpAroLeH JTMH3E;
OPUBOJUTH  MpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;



OCYIIECTBJIATh, TMOUCK WHPOpMamKu (U3HUUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYSI IIOMCKOBBINA 3aMpPOC, HAXOAHUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW WH(OpPMAITU HA OCHOBE
UMEIONINXCS 3HAHUN U IOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JIUTEPATypy (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MIHTEpHET, BIajgeTh mpruéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOJIUIHO TPEICTABIIATh PE3YIbTAThl IPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU OTOM TPAMOTHO HCIIOJb30BaTh  HM3yYCHHBIN
NOHSATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmorexa [IOK
1.1 ®dusuka - HayKa 0 IpPUpPoJIe 2
Y pHpo https://m.edsoo.ru/7f416194
1.2 du3nyecKre BeITUYHNHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAY4YHBIN METO/I TO3HAHUSA 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. IleppoHavyaibHbIe CBeJeHHUS O CTPOEHHUH BellecTBa

2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' P - https:/m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) | bubnnorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTONIA BettectRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edsoo.ru/7f416194
32 WNuepuus, Macca, INIOTHOCTH 4 1 bu6mmoreka [JOK



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
bubmuorexa [JOK

33 Cuina. B 14 2
g, Bt et https://m.edsoo.ru/7f416194
Utoro no pazgeny 21
Pa3neu 4. /laBieHue TBEPABIX TeJl, ;KUAKOCTEN U Ia30B
41 JHaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubnmoreka [JOK
) TelaMHu, )KUIKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaprerine suaKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Armoceproe Aasaerie 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa M MOILHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 1
POCTHIC MEXaHHIMBI https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1
CXaRHICCKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBblie IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LHOK
’ P H https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CIJIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 1
OCTOSIHHBIN 3JIEKTPUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
FICKTPOMATHHTHAN HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumoneiictBue ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nomorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnorexka [JOK
’ 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeToBble SIBJICHUS
4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JI 0 6 3
HH3BL H OTITHHECKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Utoro no pazgeny 15
Pazgen S. KBaHTOBbBIC SIBJICHUA
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps/m.cdsoo.ru/74 1 a4a6
bubmuoreka [JOK
2 1
> Crpocune aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1 1
>3 AICPHIC peaiiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
’ Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 knacc/ [epermkun .M., IBanos A.U., AKiimoHepHOE OOIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiinoHepHoe o0111eCcTBO
«3narensctBO «IIpocBemienue»

» dusuka, 9 knacc/ [epsimkun U.M., I'ytHuk E.M., IBanoB A.U., [lerpoBa

M.A., AkimonepHoe odmectBo «M3aarensctBo «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI JISA YUYUTEJIA

®dusuka : 7-i kiacc : 6a30BbI YPOBEHb: METOIMYECKOE MTOCOOUE K
yueOHuky U. M. Ilepoimkuna, A. Y. IBanosa / O. A. Uepnukona, C. H.
I'manenkosa, B. B. KynpsiBues. — 3-e uzn., nepepadb. — Mockga :
[TpocBemenue, 2023

YMK «®Puszuka. 7 kaaccey

1. ®usuka. 7 kinacc. Yuebnuk (aBropsl M. M. [leprpimikus,

A. W. BaHoB).

2. ®usuka. Pabouas terpaasp. 7 knacc (aBtopsl H. K. XannaHos,

T. A. XanHaHoBa).

3. ®usuka. 7 kinacc. Metonuueckoe nocodue (aBropel O. A. UepHuKoBa,

C. H. I'manenkoBa, B. B. Kynpsies).



4. ®duzuka. 7 knacc. Jlugakruueckue Mmarepuaisl (aBTopsl A. E. Mapos,
E. A. Mapon).

5. ®usuka. 7 kinacc. COOpHUK BONPOCOB U 3a1a4 (aBTopsl A. E. MapoH,
E. A. Mapom, C. B. Ilo3oiickuii).

6. DnexkTpoHHas hopma yueOHHKA.

YMK «DPu3zuka. 8 kiaaccy

1. ®usuka. 8 kinacc. Yueonuk (aBtopsl M. M. [leprpimikuH,

A. W. lBanoB).

2. ®uzuka. Paboyas Terpaas. 8 kinacc (aBtop T. A. XaHHaHOBA).

3. ®uzuka. 8 kinacc. Meronuueckoe nocodue (aBropel O. A. YepHuKOBa,
C. H. I'mapgenkosa, B. B. Kynpssues).

4. duzuka. 8 knacc. Jumaktuueckue Marepuaisl (aBTopsl A. E. Mapoms,
E. A. Mapon).

5. ®usuka. 8 kiacc. COOpHHUK BONPOCOB U 3a1a4 (aBTopsl A. E. MapoH,
E. A. Mapom, C. B. Ilo3oiickuii).

6. DnekTpoHHas opma yueOHHKA.

YMK «®Puszuka. 9 xknaccey

1. ®usuka. 9 knacc. Yuebnuk (aBropsl M. M. [lepoimkuH,

E. M. I'ythuk, A. U. Banos, M. A. IleTrpoBa).

2. ®usuka. Pabouas terpaas. 9 knace (aBtopsl E. M. I'yTHUK,

N. T'. Bnacosa).

3. ®usuka. 9 kinacc. Meronuueckoe nocodue (aBropsl O. A. UepHuKoBa,



C. H. I'nmanenkoBa, B. B. Kyapssiies).

4. ®uzuka. 9 knacc. Jlupakruueckue marepuaisl (aBTopsl A. E. Mapos,
E. A. Mapon).

5. ®uzuka. 9 kiacc. COopHUK BOIPOCOB U 3a1a4 (aBTopsl A. E. MapoH,
E. A. Mapomn, C. B. Ilo3oiickuit).

6. DnexkTpoHHas hopma yueOHHKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07
http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/

https://resh.edu.ru/

http://www.fizika.ru/

http://physics03.narod.ru/

https://phys-oge.sdamgia.ru/



AHanuTUUYecKan cnpasBKa K paboyeii nporpamme no ¢pusuke
Paboyaa nporpamma no ¢usmMke AnA 7-9 KNaccoB cocTaBneHa C y4yeTom pabouen
NpPorpammbl BOCMUTaHUA.
BocnuTtaTenbHbIi NoTeHUMan AaHHOro yy4ebHoro npeameta obecrneuymBaeT peanvsaumio
cnepyowmx Lenesbix NPUMopuUTeTOB BOCNUTAHMA 0byyatowmxca O00:
1. Pa3BUTUE LEHHOCTHOIO OTHOLUEHUA K CeMbe KaK 2/1a8HOU onope 8 HU3HU 4YesnoeeKka u
UCMOYHUKY €20 cHacmo*.
2. Pa3BUTME UEHHOCTHOrO OTHOLWEHWA K TPyAy KaK OCHOBHOMY CMOCOBY AOCTUMKEHMUSA
YKM3HEHHOro 6narononyymMa 4YesnioBeKa, 3a/70ry €ero YycnewHoro npopeccMoHanbHOro
camoonpeaeneHuns n oWwyLLEHMA YBEPEHHOCTM B 3aBTPALLHEM AHE.
3. Pa3BuTME LEHHOCTHOrO OTHOWeEHWUA K cBoeMy OTeyecTBy, CBOEW Manoi M 6onbLIOWM
PoguHe Kak mecTy, B KOTOPOM 4Ye/IOBEK BbIPOC M MO3HA/A MNepBble PagocTM M Heyaauu,
KOTOpas 3aBellaHa emy NpeaKaMmn 1 KOTOPYHO HYXKHO obeperaTb.
4. Pa3BUTME LLEHHOCTHOIrO OTHOLIEHMA K NMPUPOAE KAaK UCTOUYHUKY KU3HWU HA 3em/ie, OCHOBe
CaMoro ee CyLLeCTBOBAHMSA, HYXKAAIOLWENCA B 3aLMTe U NOCTOAHHOM BHUMaHUM CO CTOPOHbI
YyenoBeka.
5. PasBuTME LEHHOCTHOTO OTHOLWEHUA K NpUpode KaK UCMOYHUKY JHCU3HU Ha 3emie, OCHOo8e
camoeo ee cyuecnmeoearusl, Hyofcdaiow;ezic;l 6 szawume U nocnoAHHOM 6HUMAHUU CO
CMOPOHbL 4eN08eKda, K 3HAHUAM KAK UHMELIeKMYAlIbHOMY pecypcy, 00ecneyusarouemy
0yOyuee uenogexa, Kaxk pe3yibmanty KpOnomiueo20, Ho Y8IeKameibH020 yY4eOH020 mpyoda;
6. Pa3BWTME LLEHHOCTHOrO OTHOLWEHMA K 3HaHMAM KaK MWHTENNEeKTyaslbHOMY pecypcy,
obecneumBatolLemy byayliee YenoBeEKA, KaK pPe3ynbTaTy KPOMNoTIMBOro, HO YBAEKAaTENbHOIO
y4yebHoro TpyAaa
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