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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJicHA Ha OCHOBE MOJIOKEHUN W TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétoMm deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonaBanusi yueoOHoro npeamera «Ousnkay.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH OOYYalOIIMXCS W OPraHU3alHI0 H3yYeHUs
¢u3MKN Ha AEATENbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXXHOCTH y4deOHOro mpeamera B peanmzanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUEHHUs, a TAaKKe
MEXKIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeieseHue yueOHOro MaTepuana
no rojam oOydeHus (10 Kjaccam), mpejjaraet NpuMepHyI0 MOoCIeq0BaTENbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[IporpaMmma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOILIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO Y4eOHOMY IIPEAMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIMM  JJIi  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEl, acTpOHOMHEH U (QU3NYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
IpeloCTaBisieT HauOoJsiee SICHble O00pa3lbl MNPUMEHEHHS HAayYHOTO METojIa
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO 00pa3oBaHUS B CTPYKTYpEe OOIIETo
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne @usuku Ha 0a30BOM ypOBHE TpearojiaraeT OBJIaJEHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;
UHTEPHPETUPOBATh JaHHbIE M UCIOJIb30BaTh HAy4YHbIE JOKa3aTelbCTBA A
MOJTY9YCHUS BBIBOJIOB.

[lenmn wsyueHus (HU3WMKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
ompenenensl B Konuenmum mnpenogaBanus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMMX
OCHOBHbIE  001Ie00pa30BaTEIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM



Komnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexaopst 2019 r. Ne TTIK-4BH).

Heau uzyyenust pu3suKu:
npuoOpeTeHNue HWHTEpeca M CTPEMIICHHS OOYy4aroluXcs K HAyYHOMY H3yUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe NO3HaHUA U (HOpPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;
¢opMUpOBaHHE HAYYHOIO MHPOBO33PEHMsI KaK pe3yibTaTa HW3YyYEHHS OCHOB
CTpOECHHS MaTepuu U PyHAaMEHTaJIbHBIX 3aKOHOB (DU3HUKU;
dbopMupoBaHHE TMpPEACTAaBICHUM O poiau (GU3MKK s Pa3BUTUS  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPENCTABICHUNA O BO3MOXHBIX cdepax Oyaymiedl npodeccruoHaIbHOM
NeSATEeTLHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEHIIEMy O0y4YeHUIO B
3TOM HAIPABJICHUH.

JlocTikeHne 3TUX Liefied mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOT'O
oO1ero 0dpa3oBaHusi 00eCIEYUBACTCA PEIICHUEM CIIEIYIONINX 3a1aY:
npuoOpeTeHNE 3HAHUM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue YMEHUN OMNUCHIBaTh U OOBACHATH (U3UYECKUE SBJICHHUS C
UCITOJIb30BAHUEM TOJIyYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIIMX Pacu€THBIX 3a7ad C MCIOJIb30BaHUEM
duznyeckux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
pa3BUTHE YMEHUW HAOIIONATh NPUPOJHBIC SBICHUS W BBINOJHITH OIBITHI,
n1abopaTtopHble pabOThl M SKCIEPUMEHTANbHBIE UCCIECIOBAHUS C MCIIOIb30BAaHHEM
U3MEpPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB padOThI ¢ MHGOpMALIHEN (PU3NYECKOTrO cColepKaHusl, BKITI0UYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIXKCHUAX (U3HKH, aHAIW3 U KPUTHYECKOE
OlLICHHBaHUE WH(OpPMALIUY;

3HAKOMCTBO €O cdepamMu npodhecCUOHANBHOW JESITENbHOCTH, CBSI3aHHBIMU C
GbuU3UKON, U COBPEMEHHBIMH TEXHOJOTUSAMH, OCHOBAaHHBIMM Ha JOCTHXKEHUSAX
(bu3nYeCcKOl HAyKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanms oTBoauTCcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HENEN0), B 8
Kjacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATbHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpesiaraeMblX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO 3K3aMeHa 1o (hru3mKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKILEro MUpa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. M3Mmepenue ¢usnyeckux BenuyuH. Dusznueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢usuka u jApyrve ecTeCTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

MexaHnueckue, TEII0OBbIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
®duznyeckre MNpuOOPHl U TMpoleaypa MPSMbIX H3MEPEHU AaHAJIOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne 1EeHbI ISTCHUS MIKAJIbl U3MEPUTEIHLHOTO TTPHOOpa.

HN3mepeHnune pacCTOAHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

OmnpeneneHue pa3MepoB MajbIX TEI.

N3mepenue temreparypbl MpU MOMOIIH >KUAKOCTHOIO TEPMOMETpA M JATUMKA
TEMIEPATYPHI.

[IpoBeneHne McclIeIOBAaHUS MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAIILHO, TEM 00JIbllie, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YacTHL C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: ITPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(KpUCTaIIMYecKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
HaGmonenne nuddysun.



HabGntonenue sBieHUM, OOBSCHAIOMIMXCA NPUTSDKEHUEM WM OTTAJIKMBAaHUEM
YacTHI] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

Omnenka muaMeTpa aToMa METOZIOM PSIIOB (C UCTIOb30BaHueM (GoTorpaduwii).
OmnbITHI 110 HAOTIOACHHIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Pa3nen 3. JIBukeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM IBUKEHUHU. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.

SBneHue uHepuMHu. 3aKOH HHEpUUU. B3aumonelcTBue Ten Kak NpUYMHA
U3MEHEHHUs] CKOPOCTH JBW)KEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
0o0BEMa BelecTBa.

Cuna Kak XxapakTepHUCTHKa B3auMoJehcTBUs Ted. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenne cuibl ¢ MOMOIIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TsbkecTu. Cuila TshKecTu Ha apyrux mianerax. Bec tena. HeBecomocts. Crioxxenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozeicTByromas cwi. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUS Tela.

N3mepenre cKopoCTH MPSIMOJIMHEHOTO JBUKEHMUS.
HaOmronenue siBlieHNs] HHEPIUU.

Habntonenue n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUN TEN.
CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO Tell.

CrnosxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHOM MIPSIMOM.

Jlabopamopuwie pabomul u onvimol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO ABMKEHUs (IIapyKa B KUJIKOCTH, MOJIEIU
AIIEKTPUYECKOTO aBTOMOOMIIS M TakK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHsI OpyCKa MIIM IIapuKa MO HAKIOHHON
MJIOCKOCTH.

OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

OmnbITh, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (aedopMaiiuu) IpyKHUHbI
OT MPUJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tela
Y XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra30B.

Hasnenne. CriocoObl yMEHBIICHHS U YBETUUCHUS AaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJieHUs rasa oTr oOb&Mma, TemrepaTypbl. llepemaua naBneHus



TBEPABIMU TEJNAMH, KUAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHONW o6osouku 3emau. Ombit Toppuuermnmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlericTBue KUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX Teso. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmarormuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BbEMaA MOTPYKEHHOW YacTU Tena U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBrue IuIaBaHus TeN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOIIECHMS TJIOTHOCTEN TENIA U JKUJIKOCTH.

Jlabopamopnsie padomul u onvimel.

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyXEHHOH B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BBITAIKUBAOIIEH CHIIbI, JEHCTBYIOLIEH Ha TEJNO, NOTPYKEHHOE B
KUJKOCTbD.

IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLICH CHJIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MacChl TEJa.

OnepITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIbI, JE€HCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKUJKOCTh YAacTH Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKA U ONPEACICHUE €€
rpy30I0ABEMHOCTHU.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecHsi peluara. [IpuMmeHeHHMe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprusa. KuHernueckas W TNOTEHLMANbHAs SHEPIUS.
[IpeBpalieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Tpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimel.
Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBIXKEHHHM Tejla [0
TOPU30HTAJIBbHON MOBEPXHOCTH.
HccnenoBanue yciaoBU paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
N3yueHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tema. OOBICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJICHUS. TenIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUS
gactull. Buytpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temonepeaaya u COBEpIICHUE paboTHI. Bupl TEIUIONEPEAAYM:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyecTBo TemnoThl. YenbHas TEINIOEMKOCTH BeENleCTBa. TemIooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHASA TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxnocTts BO3yXa.

DHeprus TOIJIMBA. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermmoBbix aBurarenei KIIJ temmoBoro auraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

Habmronenue OpoyHOBCKOTO JBUKEHHUS.
HaGmonenne nuddysuu.
HaOGmronenue siBieHUt cMauMBaHUS M KalMMJUIAPHBIX SIBICHUM.



HabiroieHue TenaoBoro pacimpenust Ted.
W3MeHeHne paBiieHus Tra3a Ipd HM3MEHEHMM OOBbEéMa M HArpeBaHUU WIH
OXJIQXKICHHH.
[IpaBuita n3MepeHus TEMIIEPATYPBI.
Bune! Teruionepenauu.
OxJaxieHue Tpu COBEPLICHUH PabOTHI.
HarpeBanue npu coBepuieHUH padOThl BHEITHUMU CUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Habnronenue kunenus.
Ha0nronenue noctossHCTBa TeMIEpaTypbl IPH IUIABJICHUU.
Mopenu Ter1oBEIX JBUTATEIICH.
Jlabopamopnsie padomul u onsimel.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl IO BRIPALIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIA MJIU caxapa.
OmnbITEl IO HAOJIIOJIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, XKUIKOCTEH U TBEPIBIX
Tel.
Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.
OmnbITI, TEMOHCTPUPYIOUINE 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro oobéMa u
HarpeBaHMs WIM OXJIaXIACHUS.
ITpoBepka rumoTessbl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTypsbl.
HaOnronenue n3mMeHeHus: BHYTPEHHEN SHEPIUH TeNa B PE3yJbTaTe TEIUIONepeaadn
Y paOOThI BHEIIHUX CHJI.
HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM M Topsuei
BOJIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM NpU TEIIOOOMEHE ¢
HarpeThIM METAJUNIMYECKUM LIMIIMHIPOM.
Onpenenenue yeapHON TEINIOEMKOCTH BEILIECTBA.
Hccnenosanue nporecca UCapeHus..
OmnpeneneHne OTHOCUTEIBHOMN BIAKHOCTH BO3yXa.
Omnpenenenue yieapHON TEIUIOTHI IJIABICHUS JIbJA.

Pa3znen 7. diaekTprnyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonelicTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsijoB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsijl.
Crpoenue aroma. IIpoBOAHMKM U  AUAIJNIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W cTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKHJKOCTSIX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHUE
ITPOBOJIHUKOB.

Pabora ® MOHIHOCTH »dJeKTpuUuYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH ISKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTtossHHble  MarHuThl.  B3aumojeilicTBHE  IOCTOSIHHBIX ~ MarHuTOB.
MarautHoe 1oie. MaruuTHoe moje 3eMiIM M ero 3HaueHHue JUIA JKU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHOe 1OJie  AJIEKTpUYECKOoro Toka. IIpumeHneHue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TIOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSIHHOTO TOKa. lcronb3oBaHWE >IEKTPOJBUTaTENIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.

DIIEKTPOreHepaTop. CrniocoOb1 HOJIYYEHUS AIEKTPUYECKOU SHEPIUMu.
DIEKTPOCTAHIINYN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.
Hemoncmpauyuu.

DneKkTpu3aius Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.

DneKTpocTaTuiecKast HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOAHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS IIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuilbl TOKa aMIEPMETPOM.

N3MepeHune 3MeKTpUYECKOTO HAPSYKEHUS BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIICHUN.

BzaumMopelicTBre TOCTOSSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3/I€JICHUS MOJFOCOB MarHuTa.



MopaenupoBaHue MArHUTHBIX MOJIEN MNOCTOSHHBIX MATHUTOB.
OnbIT Ipcrena.
MarHuTtHoe€ noje Toka. DJIEKTPOMarHur.
JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTaTENIb MIOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.
OmnbiTel Dapanes.
3aBUCUMOCTh  HAIpPaBIICHUS  MHIYKIIMOHHOTO TOKAa OT  YyCJIOBUH  €ro
BO3HUKHOBEHHUS.
DNeKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onvimel.
OnpIThl IO HAOTIOJIEHUIO SJIEKTPU3ALMH TNl MHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOTO MOJIs Ha MPOBOJHUKHU U JUIICKTPUKH.
COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
N3mepeHne u peryJinpoBaHUE CUIIbI TOKA.
N3mepeHne u peryJmpoBaHUE HAIIPSKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIbBI  TOKA, MAYLIETO YEpe3 PEe3UCTop, OT
CONPOTHBJICHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMNPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAIN MTONIEPEYHOTO CEYEHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbBHOM COEIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJid CHIbl TOKA MPU MAPAIIIETIBHOM COSAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI SAEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
Onpenenenrue MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM  CUJIbI  TOKAa, HIYLIETO 4YEpPE3 JaMIIOYKy, OT
HaIIpsKEHMS Ha HEW.
Onpenenenune KIIJ[ HarpeBaTens.
HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOIO TOJI TOCTOSHHBIX MAarHUTOB MPU HMX OOBEAUHEHUH U
pa3acieHUHN.
HccnenoBanre neMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJACHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIPABJICHUS TOKA B KaTyLIKE.
N3ydeHne neicTBUSI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nu3y4eHue padoThl AIEKTPOIBUTATEINS.
N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.
OMBITHI IO UCCIIEIOBAHUIO SIBJIEHUS JIEKTPOMArHUTHON MHAYKIMU: UCCIEAOBAHUE
W3MEHEHUI 3HaYEHUs U HAIIPaBJIEHU HHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanudeckoe pABwkeHue. MarepuanpHag Touyka. (Cuctema OTCUéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBr>keHue. HepaBHOMEpHOE NpsIMONMHENHOE IBM>KeHUE. CpelHsss U MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. Ileprog m wacrota oOpaieHus.
JInnerHas u yrioBasi CKOPOCTH. LIeHTpOoCTpeMUTENIbHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertui 3akon HeroToHa.
[TpuHIMI CyNIepIIO3ULIAA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: Cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cHiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCTH, YHpyrocTH,
Tperust. CBa3b dHEpruu u padbotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOr0 Hajl
MTOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DSHEPIUHU.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX TeJl OTCUETA.
CpaBHEHUE MyTEW U TPACKTOPUI IBUKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTEIIBHO
pPa3HBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HaGniogenne MeXaHWYECKUX SBJICHHM, MNPOUCXOJAIIMX B CHCTEME OTcuUéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHXXEHUHU OTHOCHUTEIIBHO
KabuHeTa PU3nKy.

3aBUCUMOCTh YCKOPEHHS T€JIa OT MACCHI TeJIa U JEHCTBYIOLIEN HA HETO CUJIBIL.
HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUM TEJL.

M3meHenne Beca Tela Mpu yCKOPEHHOM JBHKECHUU.



[lepenaya uMIrysabca Mpy B3auMOJCHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMIyJIbCa MPU HEYNIPYTOM B3aUMOJICCTBUH.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

Ha0nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHHUU.

CoxpaHeHHEe MEXaHMYECKOM DSHEPruM IMpU JABWIKEHHHM Tella NOJA JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJbHEHUIIEro paBHOMEPHOIO JABUKEHUS
HIapUKa WA TEIEHKKH.

OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUsI OpyCKa WM JABMKEHUS IIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue yCKOpEHUsl Teaa NP PaBHOYCKOPEHHOM JIBUJKEHHH MO HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €CIM MPU PABHOYCKOPEHHOM JBIDKEHUM O€3 HadaabHOU
CKOPOCTH NYTH OTHOCATCA KakK pPsiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIWE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHUSI OT CHJIbI HOPMAJbHOI'O
JABJICHUS.

Omnpenenenue kodduIreHTa TPEHNUS CKOTBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS NPU PABHOMEPHOM JIBM)KEHUM TeJa 110
TOPU30HTATBHON OBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YOPYTOCTH MPU MOABEME Tpy3a C UCHOIB30BAHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPAaHEHHUS DHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUINTyJa. MaTeMaThudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETEHOM JBUKCHHUH.

3aryxatomue  koieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BOJHBIL. (CBoicTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie W
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. UHpa3Byk u
YIBTPa3BYK.



Jlemoncmpayuu.

Hab6mronenue xonedaHuii Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenue BeIHYKI€HHBIX KOJI€0aHUI U pEe30HAHCA.

PacnpocTpaneHnyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimol.

Omnpenenenre 4acToThl U MEpUO/ia KoIeOaHN MaTeMaTHYeCKOTO0 MassTHUKA.
Omnpenenenre 4acTOThl ¥ Mepuo/ia KoueOaHuil MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MepuUojia KojIeOaHHi MOIBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TEpUOAA KOJIEOAHHHM NPYKMHHOTO MAasTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJeOaHuil rpy3a, MOJBEUIEHHOTO K HUTH, OT
MAacchl rpysa.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHUCUMOCTb Mepuoia KojaeOaHWil MpyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMarHUTHOE  MoJyie.  DJIeKTpOMarHuTHbie  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siexkTpoMarHuTHBIX BOJH. Mcmolsb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jlemoncmpayuu.

CBoiICTBa JIEKTPOMATHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIIBHOTO Tele(oHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmens»  cBera.  Mcrounmkm — cBera.  [Ipsamonunernnoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKayio. 3aKOH OTPaKEHHsI CBETA.

[Ipenomnenue cBeTta. 3akoH TmpesnomieHUs cBeta. llolHoe BHyTpeHHEe
oTpaxxeHue cBeTa. VCrnonapb30BaHHE TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHYECKUX CBETOBOJAX.



Jlunza. Xom nywedt B nmH3e. Onrtuueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrthueckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX BETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHnuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyei B coOuparolie JIMH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[Tomyuenue n300pakeHNid ¢ TOMOIIIBIO JIUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
Monaenb riasa.

Paznoxenue 6enoro cBera B CIEKTP.

[Tomryuenue 6emoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPaXKEHUs CBETOBOTO JIy4da OT yTJia MaJICHHUS.
N3yuyeHue xapakTepucTUK N300paxxeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YIUIa MPEJOMIIEHHS] CBETOBOTO Jy4ya OT yrja NaJeHus
Ha TPaHULIE «BO3TYyX—CTEKIION.

[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSHUSI U ONTUYECKOMN CUIIBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITHL 10 BOCOPUATHIO LBETA MPEIMETOB MPU WX HAOIIOACHUM 4Yepe3 I[BETOBbHIC
(GUIBTPHI.

Pa3nen 12. KBanToBble IBJI€HHS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue U NMorioieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIyYEHHM Ha HKUBbIC
OpTraHU3MBI.



Jlemoncmpayuu.
CnexTppl U3Ty4EeHUS U MTOTJIOLIEHHUS.
CnekTpsl pa3auyHbIX ra30B.
CnexTtp Bogopoa.
Hab0nronenue tpekoB B kamepe Buiibcona.
Pabora cuérurnka MOHU3UPYIOIMIUX U3TYyUYEHUM.
Peructpanus usinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

Ha0nronenue CruiomHbIX ¥ JIMHEHYaThIX CIIEKTPOB U3JIy4YECHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMHU YaCTULBI 10 TOPMO3HOMY ITyTH (MO
dboTtorpadusim).

H3mepenne paanoakTUBHOTO (hOHA.

IToBTOPUTEIBHO-0000 AN MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOYTb TIPEIHA3HAYEH TSl CUCTEMATU3aINN
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbiTa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »5K3aMeHY 1O (u3uke g OO0ydarommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Tpy M3y4eHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3UUECKHE
SIBJICHUS, TPUMEHSS TMOJIydE€HHbIE 3HAHMS, pelaTh 3aJadud, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zena peaau3yercs
32 cu€T TOro, uro oOOydJalIlluecs BBINOJHAIOT 3aJaHusl, B KOTOPBIX WM
peIaraeTcs:

HAa OCHOBE IOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue BJICHUS B OKPYKaIOIIeH NMPUpo/ie U NOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
YHUCIIe 711 IPOBEPKU TMIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHbIE OCHOBBI HamOoOJee BaXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3nKu Ha ypoOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS HAMpPaBICHO
Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pe3yibTaToB.

B pesynbrare usyueHnus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y obOydarorerocss OyayT chopMUpOBaHBI CIEAYIOININE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:
1) naTpHMOTHYECKOr0 BOCIIMTAHUA:
— TPOSIBJICHUE WHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON
buznyeckoil HayKu;
— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJI€HUU OOLIECTBEHHO 3HAYMMBIX U
THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN
buzukwy;
— OCO3HaHME BAXXHOCTU MOPAIbHO--3TUYECKUX TMPUHIIUIIOB B JAESTEIBHOCTU
Y4EHOrO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
— BOCIIPUSATHE O3CTETUYECKUX KadyecTB (U3MYECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JIJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:
— OCO3HaHHE LEHHOCTH (PU3MUECKON HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHUpPa, OCHOBbI pa3BUTHUSI TEXHOJOTUM, BaKHEUIIIEH COCTABIISIIONICH KYJIbTYPbI;
— pa3BUTUE HAy4yHOW J10003HATEIBLHOCTH, HWHTEpeca K UCCIEeI0BATENbCKON
NEeSATEIbHOCTH;
5) popMupoBaHuA KyJIbTYPbI 310POBbSl U SIMOIMOHAJIBLHOTO 0JIATONOTYYMS S
— OCO3HAaHME 1EHHOCTHM Oe3omacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHpE, BAXXKHOCTH TpaBUJ OE30MacCHOTO TMOBEACHUSA Ha
TpaHCIIOpTE, Ha JOpOTax, C JJIEKTPUUYECKHUM M TEIUIOBBIM OOOpYIOBaHHUEM B
JIOMAIIIHUX YCIIOBUSIX;
— c(popMUpOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOro K€ IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOIr0 BOCIIUTAHUS:
— AaKTMBHOE YYacTHE€ B pEIICHUM MPaKTUYeCKHX 3agady (B paMKax CEeMbH,
o0pa3oBaTenbHON OpPTraHW3aIlid, TOPOJa, Kpasi) TEXHOJOTHUYECKOW W COIHAIbHON
HAIPAaBICHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUH;
— UHTEpEC K MPAKTUUECKOMY M3YUSHHIO PO ECcCHil, CBI3aHHBIX ¢ (DU3UKOIL;



7) 3K0JI0TrH4eCKOr0 BOCIIMTAHUSA:

— OpUEHTalUsI Ha TpUMEHeHHe (U3MYECKUX 3HAHUU JIJIs1 PEIIeHUs 3a/1a4 B 00J1aCcTH
OKpPYXarUEel Cpeapl, IUIAHUPOBAHUS NOCTYIIKOB M OLEHKH HX BO3MOXHBIX
MOCIICICTBUI [T OKPY’KAIOIIEN CPEbI;

— OCO3HaHUE TJIOOATHHOTO XapaKTepa HKOJOTMYECKUX MpoOiIeM M IyTed HX
pelieHus;

8) aganTanuMu K H3MEHSAWIIMMCH YCJIOBUSIM COLMAJBHONM M NPHPOIHOU
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBHITIOJIHEHUU UCCIIEAOBAHUN U TTPOCKTOB
(bu3nYECKON HaMPaBICHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;

— TOBBIIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4€pe3  IMPAKTUYECKYIO
JIESATCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— Ooco3HaHHE NEePUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEW B 00JIacTH
bus3uKwy;

— IJTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAM3UPOBATHh U BBISBIATH B3aWMOCBSI3U MPHUPOBI, 00IIECTBA U
HPKOHOMMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUII;

— OIICHKa CBOMX JEWUCTBUM C YYETOM BIMAHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX TJI00QJIBHEIX TTOCICACTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesyneraTe ocBOEHUS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBanus y oOydaromierocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIFHBIC YHUBEPCAIbHBIC yUCOHBIC CHCTBUSA,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4eOHBIE  JCHCTBHSI,  PETrYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble JJornueckue aeicTByA:
BBISIBIISITH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
yCTaHaBJIMBAaTh CYIIECTBEHHbIM MpPHU3HAK KiIacCU(UKALIUK, OCHOBAHUSA IS
000011IeHUs U CpaBHEHUS,;
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHBOPEUHS B paccMaTpuBaeMbiX (akTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



BBISIBJISITh IPUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YyUEHUU (PU3NUYECKUX SBJICHUN U
IPOLIECCOB, JeNIaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTHUBHBIX W MHAYKTHBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEJINYUH;
CaMOCTOSITENIbHO BBIOMpATh CHoco0 pemeHus y4ueOHOMl (u3mueckor 3amauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHUs, BHIOOp Hanbosiee MOIXOISIIETO C
y4€TOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS,
IPOBOJAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
bU3UYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (PU3UUECKOTO SIBIICHHUS,
OIICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIUIO, MOITYYEHHYIO B
XO/1€ UCCJIEIOBAHUS UJIN HKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (hOpPMYJIUPOBaTh OO0OOIIEHNST W BBIBOABI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMS,
MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJOXKEHUS 00 MX pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora ¢ unopmanmeii:
IPUMEHATh PA3IUYHbIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPH MOUCKE U OTOOpE
uHpOpMallM WM JaHHBIX C Y4YETOM TMpeIoKeHHOM ydeOHOU ¢u3nYecKon
3a/1a4u;
aHAJIM3UpPOBaTh, CHUCTEMATHU3UPOBATb W  WHTEPIPETHPOBATH  HHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY MpeacTaBiIeHus HHGOPMAUU U
WUTIOCTPUPOBATH pElIaeMble 3a/1a4l HECIOKHBIMUA CXEMaMHM, AMarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAIUSMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
B Xoje oOCyxJeHusi ydeOHOTO Marepuana, pe3yibTaToB JIaOOpaTOPHBIX paboT U
IIPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY OOCYX/1aeMOW TE€Mbl M BBICKA3bIBAThH
UJIeU, HAlleJICHHbIC Ha DEIICHHUE 33aJaud W MOoJAJepkKaHue OJiarokenaTeabHOCTU
0OIIIEHHUS;
COTOCTABJISITh CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB JUANOra,
oOHapyXUBaTh pa3Indyie U CXOJCTBO MO3UIUH;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJUYHO MPEACTABISATh PEe3yJbTaThl BBINOIHEHHOTO (PU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);
NOHMMATh M WHCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;



MPUHUMATh IIeJIM COBMECTHOM ACATCIBHOCTH, OPTaHM30BBIBATH JICUCTBHS IO €6
JOCTHDKCHHMIO: paclpelelisaiTh poJI, OOCYXKJaTh IIPOIECCHl W Pe3yibTaThl
COBMECTHOM pa0boThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHMBATh KadeCTBO CBOET0 BKJIaga B OOIMMKA MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITEJIbHO C(HOPMYITUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:
BBISBJISITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTyaIUsX, TPEOYIOUUX MAJis
perieHust GU3NIECKUX 3HAHUM;
OPUEHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHUS pEUIeHUN (MHIUBHIYAIbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUHN TPYIIION);
CaMOCTOSITEIIbHO COCTaBIISTh AITOPUTM pelieHUsT (GU3MUECKON 3aaud WU TUTaHa
UCCJICIOBAHMS ¢ YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraeMble BapUaHThI PEIICHHIM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:
JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIllMH W TIpeJjiaraTh MiaH e€ n3MEHEeHHS,
OOBSACHITh MPUYUHBI JTOCTHUXKEHUS (HEIOCTHIKCHHS) PE3YNIbTaTOB ACSTEIHHOCTH,
JaBaTh OIEHKY MIPUOOPETEHHOMY OTIBITY;
BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIOJTHECHUS
(U3NYECKOTO HCCICTOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHHUBIIUXCS CUTYaIlMid, yCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHUE PE3yJIbTATA I[N U YCIOBUSIM;
CTaBUTH ce0S Ha MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WU JTUCKYCCHU Ha
HAy4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro;
npu3HaBaTh CBOE MpaBO HAa OMMOKY MpH perieHnH (PU3MYEeCKUX 3anad Wi B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koH1ty oOyuenus B 7 kjiacce IpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUaIOIIUXCSl YMEHUM:
UCIIONIb30BaTh TMOHSATHUSA: (PU3NYECKUE M XHUMUYECKUE SIBJICHUS, HAOIIOACHHE,
OKCIEPUMEHT, MOJEeNb, THUIOTE3a, EAUHULI (U3NYECKUX BEIMYUH, aToM,
MOJICKYJIa, arperaTHble COCTOSIHHS BelecTBa (TBEpIOE, KUIKOE, razoo0pasHoe),
MEXaHUYECKOE JBIDKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),



TPAeKTOpHs, paBHOJAEHCTBYIOIIas cuia, aedopmauus (ymnpyras, IUIacTUYecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCYBL;

paznuuath sBiaeHUs (aud@ysus, TEMIOBOE JABM)KEHHE YAaCTHULl BEIIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE, NHEPLUS, B3aUMOJECHCTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpallleHMs, Iepeaada
JaBJIE€HUsT TBEPABIMHU TEJIaMH, XHUAKOCTAMU M Tra3aMu, aTMOC(EpHOE [aBJICHUE,
IUIABAHWE TEJ, IPEBPALICHUS MEXAHUYECKOW OHHEPruv) II0 ONUCAHUI MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX JaHHOE
duznyecKoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKHUX SBICHUNA B OKpYXKAIOIIEM
MHUpPE, B TOM 4HClIe (PU3UUECKHE SIBICHHUS B IPHUPOJE: NMPUMEPHI ABMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM M HEXKMBOU MIPUPOJIE, AEMCTBUE CUIIbI TPEHMUS B
OpUpOJIC€ U TEXHHUKE, BIMSHHE aTMOC(EpPHOro JaBJICHHUS Ha KUBOM OpraHU3M,
IUTaBaHHUE PHIO, pblYard B TeJIE 4YelIOBeKa, IPU ATOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1a4yy B Y4eOHYIO, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (HU3HUYECKUX
SIBIICHUI;

ONMCHIBATh H3YYECHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUS, HCIOJIb3YS
¢usznyeckue BeIMUYUMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBAa, BpeMs, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Teja, CHJIa
TpEeHMsl, JaBieHue (TBEPAOro Tena, JKUIKOCTH, rasa), BBITAJKMBAIOIAs CHJIA,
MeXaHu4yecKkas padoTa, MOIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIbI, KOA(HUIIMEeHT
MIOJIE3HOT'O JIEUCTBUS MEXaHU3MOB, KHHETHYECKAs! U TOTEHIMAJIbHASI SHEPTUS), IPU
ONMMCAHUU TMPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIb3yEMbIX BEJIUYMH,
uX O0O03HAUeHUS U E€IUHUIBl (PU3NYECKUX BEIUYUH, HAXOAUTh (OPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (DPU3NYECKYIO BETMUUHY C APYTMMH BEJIMUYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJb3Ys
npaBuia CIOXKEHHS CW (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApxuMmeza, NpaBWJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE IPaBHIIO»
MEXAHHUKHM, 3aKOH COXpPaHEHMs MEXaHWYECKOM »HHEpruM, IpU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MAaTeMaTU4eCcKOoe
BBIPAKEHHUE;

OOBACHATH (DU3MUECKUE SBIICHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluld NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX 1IaroB
c ornopoi Ha 1—2 U3yueHHBIX CBOMCTBA (M3UUYECKUX SBICHUN, (PU3MUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7ayd B 1-2 JEMCTBHS, HCMONB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKUE BEJIUYMHBI: HAa OCHOBE aHajM3a YCIOBUSA 3aJaud



3aIMCBIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BETUYMHBI B (POPMYIIBI U
IPOBOJUTH PACUEThl, HAXOAUTH CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JJIsl PEIICHHS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJIyYeHHON (PU3NUECKOI BETUUNHBL;
pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEUIMTh MPU TOMOIIU (PH3UIECKUX
METO/IOB, B OIMCAaHWH HCCIICJOBAHUSI BBIIEIATH MPOBEPSIEMOE IPEIIOIOKEHIE
(runote3y), pa3nuyaTh U MHTEPIPETHPOBATH MOJYyYCHHBIH pe3ysbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTbITA, ACNATh BHIBOJIBI IO €r0 pe3yJibTaTaM;

IPOBOAUTH OMNBITHI MO HAOMIOACHHUIO (U3MUYECKUX SBICHUM WM (PUIUUECKUX
CBOMCTB Tel: (OopMyIMpOBaTh IMpPOBEpsSEMbIE MPEANOJIOKEHUs, COOUpaTh
YCTAaHOBKY W3 TPEJIOKEHHOTO OO0OpYJOBaHMsI, 3alHChIBAaTh XOJIl ONbITA |
(dbopMyIHMpOBaTh BHIBOIbI;

BBINOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIBI
U TEMIIepaTypbl C HWCIOJIb30BAaHHEM aHAJIOTOBBIX M HH(POBBIX MPUOOPOB,
3allMChIBaTh MOKA3aHUs MPUOOPOB C yUETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH
W3MEPEHNM;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCMOCTH OAHOM (hU3UYECKON BEITMUMHBI OT APYTon
C HCIOJIb30BaHUEM TMPSMBIX H3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO
JBWDKYILETOCSl Tella OT BPEMEHU JIBIDKCHHS TEJa, CHIIBI TPEHUS CKOJIBXCHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CUJIbI TPEHUS
OT TUIOIAAMU COTIPHUKOCHOBEHHUS Tell, CUJIbl YIPYTOCTH OT YJ/UIMHEHUS MPYXKHHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPY)KEHHOM YacTU Tejla U OT TUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TIIyOWHBI, HA KOTOPYIO
HIOTPY>KEHO TEJIO, YCIOBHIA TUIaBAHUS Tell, YCIIOBUI paBHOBECHS pbluara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWH YYEOHOTO HCCIENOBAaHHS, COOMPATh YCTAHOBKY H
BBIIIOJIHATh ~ M3MEPEHHsI, CIEAys MPEHJIOKCHHOMY IUIAHY, (QHUKCHpPOBATH
pe3yabTaThl  TMOJYYCHHOW 3aBUCHMOCTH  (DM3MUYECKUX BEJIMYMH B  BHIC
NPE/UIOKEHHBIX  TaOmuI W rpaduKoB, JAenarb BBIBOJIBI IO  pe3yJbTaTaM
UCCIICIOBAHMS,;

IPOBOJIUTH KOCBEHHBIE M3MEpPEeHHs (PU3MUECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KHUIKOCTH M TBEPAOrO Tela, CUIa TPEHHUS CKOJBKEHUs, AaBICHHE BO3yXa,
BBITAJIKUBAIOIIAs CHJIa, JCUCTBYIOIIAs Ha MOTPYXKEHHOE B JKUAKOCTH TeIO,
KOO(QQHUIMEHT  TOJE3HOr0  JEHCTBHA  MPOCTBIX  MEXaHU3MOB),  CIEIys
NPE/UIO)KEHHOW  MHCTPYKIMHU: TPH  BBHIMOJHEHUM  W3MEPEHUH  coOuparthb
AKCIIEPUMEHTAIbHYIO YCTAHOBKY M BHIYHCIIATH 3HAYCHHUE HCKOMOM BEJTMUUHBI;
coOioiaTh TpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHUEM;

yKa3bpIBaTh TMPUHIMIEI JCWCTBUS MPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOIIAIOUIMeCs] COCyabl, OapoMmeTp, pblyar,
HOJBMO)KHBIM U HETIOABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTD;



XapaKTepU30BaTh MPUHIUMBI ACUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOIl HA MX ONUCAHUS (B TOM YHCIE: MOALIMIHUKU, YCTPOHCTBO
BOJONIPOBO/IA, TUAPABINYECKHN MPECC, MAHOMETP, BEICOTOMED, IMOPIIHEBOM HACOC,
apeoMeTp), UCTIOJIb3Ys 3HAaHUSI O CBOMCTBAX (PM3MUECKUX SBICHUN M HEOOXOIUMBIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH TNPUMEPHI (HAXOAUTh HMH(MOpPMALMIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWN B MOBCEJHEBHOW JKM3HU JUIsl oOecredeHus
Oe3omacHocTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUS 370POBbSI U COONIONCHUS HOPM DSKOJOTMYECKOTO TOBEACHHS B
OKPYXaroLEen cpeae;
OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpOpManuu B MHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM U IYTEM
CPaBHEHMSI PA3IUYHBIX MCTOYHUKOB BBIJCNATHh MH(OPMAILINIO, KOTOpas SBIAETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJb30BaTh INPU BBINOJHEHMM YYEOHBIX 33JaHUM  HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (pU3MUECKOro CoAep KaHMs, CIPABOYHBIE MaTepUaibl, PECYPChl CETH
WnTepHer, BnaxeTe NpUEMAMHM KOHCIEKTHPOBAHMUS TEKCTa, IPeoOpa3oBaHUsA
uH(OpMAITUU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHBIE KpPaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHHS] HAa OCHOBE
2-3 UCTOYHUKOB MH(pOpMaLMU (HPU3NUECKOTO COAECPKAHMSL, B TOM UUCIE MyOINYHO
JenaTth KpaTKMe COOOLIEHMsT O pe3ysibTaTaX IPOEKTOB WM  YYEOHBIX
UCCIICOBAHUM, NPU OTOM TI'PaMOTHO MCIOJIB30BAaThb WM3YYEHHBIM IOHATHUWHBINA
anmapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE MTPE3EHTAIUEH;
OpU  BBINOJHEHUH Y4YEOHBIX TMPOEKTOB W  HCCIEJOBAHMNA  pacHpeleniTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 33JJa4aMHM, CIEIUTh 32
BBINIOJITHEHUEM IUIaHA JEHCTBUM, a/J€KBAaTHO OLIEHUMBAaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K koH1y 00yueHus B 8 ky1acce mpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y O0YUYaOIUXCSl YMEHUI:
MCITOJIB30BATh MOHATHUS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHS BEIECTBA, KPHUCTAJUIMYECKUE U amMOpQHBIE
TeJa, HACBHIIICHHBIA M HEHACBIIEHHBIN Map, BJIAXHOCTh BO3]yXa, TEMIEPATypa,
BHYTPCHHSS SHEPTHUsL, TEILUIOBOM ABUTATEIb, SJIEMEHTAPHBIN dJIEKTPUYECCKUAN 3apsi,
IEKTPUUECKOE T10JIE, IPOBOJHUKN U AUDJIEKTPUKH, ITOCTOSHHBIN JJIEKTPUUYECKUAN
TOK, MarHUTHOE T10JIE;
pasnuyarh SIBJI€HUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEpeaayda, TEMI0BOe
paBHOBECHE, CMayuMBaHHWE, KalWUIAPHbIE SIBICHUS, HCHApEHHE, KOHJEHCALMS,
IUIaBJIEHUE, KpUcTaulM3alMs  (OTBEpJAEBaHUE), KHUIIEHHME, TeIulonepesaya



(TermI0npOBOIHOCT, KOHBEKIIUS, U3IIy4YEHHE), ANEKTpU3aLUs Ted,
B3aMMO/JICHCTBUE 3aPSAJ0B, IEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHICTBUE MATrHUTOB, JIEVCTBUE MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT UHAYKIMS) MO OIMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MUYECKHUX SIBJICHUW B OKPY’KaIOIIEM
MUpE, B TOM YUCJe (PU3NUECKHE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIC SIBJICHUSI B MPUPOJAE, KPUCTAIUIBI B npupoje, uznydeHue ColiHila,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKUE SIBICHUS B aTrMocdepe, 3JIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJje 3eMiid, Apeid MoJ0CcOB, POJib MATHUTHOTO TOJIA JJISl )KU3HU Ha
3emie, MONSPHOE CHUSHHE, NPU OSTOM IMEPEBOJMUTH ITPAKTHUYECKYIO 3a1ady B
yueOHYI0, BBIICITISATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUI;
ONMHCHIBATh HW3YYCHHBIE CBOMCTBAa Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3YS
dbu3nyeckue BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSA DHEPrus, KOJIMYECTBO
TEIUIOThI, YyJAEJbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IJIABJICHUS,
yaelbHasl TEIJIoTa MapooOpa30oBaHus, yHAelbHasg TEIJIOTa CropaHus TOIUIMBA,
KOA(PQUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM  MAalIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsj, CHJIA TOKa, JIIEKTPHYECKOE
HaIpsHKEeHUE, COMPOTUBIICHUE MPOBOJAHKKA, YACIbHOE CONPOTHBICHUE BEIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa), MPU OMNUCAHUM MPABUIBHO
TPaKkTOBaTh (DU3UYECKUNA CMBICT HWCIOJIb3YEMbIX BEJIMYWH, OOO3HAYCHUS U
CAUHUIIBI (DU3UUYECKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO
bU3MYECKYI0 BETUYMHY C JAPYTMMH BEITUYHMHAMH, CTPOUTH TrpadUKH N3YYCHHBIX
3aBUCUMOCTEHN (PM3UUECKUX BEJIIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHUE SIBICHHS U MPOLIECCHI, MCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU CTPOCHHUSI BEILIECTBA,
OPUHIUI CYNEPIO3UIMN NOJIeH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs
3apsiaa, 3akoH Oma [ ydacTka 1enw, 3akoH Jlxoyns—JIeHua, 3aK0H COXpaHEHHUs
HHEPrUM, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €r0
MaTeMaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3UYECKHE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalui MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTMYECKHUX IIaroB
c omopod Ha 1-2 H3y4EHHBIX CBOMCTBA (U3MUECKUX SIBICHUH, (PU3UUYECKHUX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7ayd B 2—3 JCHCTBHS, HCIONB3Ys 3aKOHBI U (POPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHajiM3a YCJIOBUSA 3aJaud
3allMChIBATh KPAaTKOE€ YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX ISl PELICHUS



3aJa4, BBIOMpPATh 3aKOHbI M (OpPMyJIbl, HEOOXOIMMBIE Il €€ peLIeHMUs,
IPOBOANUTH PACUETHI U CPABHUBATH MOJIyUEHHOE 3HAUECHUE (PU3NUYECKONW BEIMUYMHBI
C U3BECTHBIMU JJAaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3NUECKUX
METOJIOB, HCHOJb3ysl ONHCAHWE HWCCIENOBAaHUS, BBIICTATH IPOBEPSEMOE
IPEIO0JIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSsIIKA IPOBEACHUS UCCIEIOBAHMUS,
JIeJ1aTh BbIBOJIbI;

IPOBOAUTH OMNBITHI MO HAOMIOACHHUIO (U3MUYECKUX SBICHUM WM (PUIUUECKUX
CBOICTB Ten (KanmwUIsipHBbIE SIBIICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH TpoIlecca OCThIBAaHUS W HarpeBaHHs MpU
U3IYyYEHUU OT LBETa M3Iydarollel (MOrJomarei) MOBEPXHOCTH, CKOPOCTb
UCHApEHUs1 BOJbl OT TEMIEPATyphl >KMJIKOCTH U IUIOIIAAM €€ IOBEPXHOCTH,
AIIEKTPU3ALIMS Tell U B3aHUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIN3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOT'O IOJISI HA IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOICTBA 3JIEKTPOABUIATENS MOCTOSHHOTO TOKa): (JOpPMYJIMPOBATH IIPOBEPSIEMBIE
IOPEINOJIOKEHNsI, COOUpaTh YCTAHOBKY U3 MNPEAJIOKEHHOTO 000pYAOBaHHUS,
OIHCHIBAThH X0/ OMbITA U OPMYITUPOBATH BHIBOJIBI;

BBITMIOJHATh MpPSMbIE H3MEPEHUs TEeMIepaTypbl, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSIKEHHUS C HUCIIOJIb30BAHMEM aHAJIOIOBBIX NMPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIUYMH, CPAaBHUBATh PE3YyJIbTaTbl U3MEPEHUIN C YyUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIIEAOBAHNUE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMUYUHBI OT JIPYron
C HCIOJBb30BAaHHEM TMPSAMBIX HM3MEpPEHHH  (3aBUCHMOCTb  COMPOTHBICHHUSA
IPOBOJHMKA OT €ro JJUHBI, IUIOLIAJM IIONEPEYHOI0 CEYEHUS U YJIEIbHOIO
COIPOTHUBIICHUS BEILECTBA MPOBOJHUKA, CHUJIbI TOKA, MIYILIErO Yepe3 MPOBOJHUK,
OT HampsHKEHUs] Ha MPOBOJHHUKE, MCCIEJOBAaHHE TOCJIEI0BATEIbHOIO U
napajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATH  HCCIIEOBAHHE,
coOMpaTh YCTAaHOBKY W BBINIOJHATH U3MEPEHUS, CIEAys MPEIIOKECHHOMY IUIaHY,
(buKcUpoBaTh Pe3yabTaThl MOJYYECHHON 3aBUCMMOCTU B BHJI€ TaOJUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BaHUS;

OPOBOAUTH  KOCBEHHBIE  HM3MEpPEHHMs]  (PU3WYECKUX  BENWYUH  (yAeJbHas
TEIUIOEMKOCTh BEILIECTBA, CONMPOTUBJICHHE MPOBOAHMKA, paboTa U MOIIHOCTD
AJIEKTPUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJenysl MpEeAJIO)KEHHONM WHCTPYKUMHU, W BBIYUCIATH 3HAYEHHE
BEJIMYMHBI;

coOirofaTh MpaBuUiia TEXHUKH O€30MAacCHOCTH Tpu padore ¢ JabopaTOpHBIM
obopynoBaHuEM;



XapaKTepu30BaTh MPUHIUIBI JACUCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOI Ha WX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUHK DIICKTPUUICCKON
SHEPrUH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIBHBIE AIIEKTPONPUOOPHI
(IpuMepBbI), AIEKTPUUECKUE MPEIOXPAHUTEINH, FJICKTPOMArHUT, 3JIEKTPOIBUTATEIh
MIOCTOSTHHOTO TOKAa), MCIONB3ysS 3HAaHUSA O CBOWCTBAaX (DM3MUECKHUX SBICHUH H
HE0OXO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOMCTBA U M3MEPUTENbHbBIE MPUOOPHI TIO
CXeMaM U CXEMaTHYHbIM pPHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEpPMOC,
NICUXPOMETP, TUTPOMETP, JIBUTaTellb BHYTPEHHErO CrOPaHHUs, 3IIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMBI DJICKTPUUYECKUX IENeH C MOCIeOBAaTeIbHBIM |
napajuleTbHBIM COCTUHEHUEM »JJIEMEHTOB, pa3indas yCIOBHbIE O0O3HAYCHUS
3JIEMEHTOB 3JICKTPUUECKUX IIeTIeH;
OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALUIO O MPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWN B TMOBCETHEBHOW JKM3HM JUJISI OOECTICUCHUs
Oe3omacHoCcTH TIpU OOpalleHuu ¢ MpHOOpaMU M TEXHHMYECKHMHU YCTPOWCTBAMH,
COXpaHEHHS 370POBbS U COOJIOJCHHS HOPM DOKOJOTHYECKOTO TOBEACHHS B
OKPYXarolLen cpeae;
OCYIIECTBIISATh MOUCK MH(pOpMarmu (usnueckoro conepkanusi B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN M MyTEM CPaBHEHHSI JOMOJTHHUTEIBHBIX MCTOYHHUKOB
BBIICTISITE WH(MOPMAIINIO, KOTOpAas SBISICTCS MPOTHBOPEYMBON WU MOXKET OBITH
HEJIOCTOBEPHOM;
UCIIONB30BaTh TMPU BBHIMOJHEHHH YYE€OHBIX 3aJaHU  HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3M4ecKoro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiameTh NpUEMaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHHs, 00001mas
UHPOPMAIIMIO W3 HECKOJbKUX MCTOYHUKOB (DU3MUECKOTO COJEp)KaHus, B TOM
qrciie MyOJUYHO MPEACTaBIATh PE3yJIbTaThl MPOSKTHOW MM MCCIIEIOBATEIbCKON
JESTEIILHOCTH, TMPH 3TOM TPaMOTHO HCIOJB30BaTh HW3YYCHHBINH TOHATUHHBINA
amnmapat Kypca GU3MUKH, COMPOBOXKIAATH BHICTYIIJICHUE MMPE3CHTAIUCH;
IpU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEIOBAHUM (PU3NYECKUX IMPOILIECCOB
pacmpenenatb OO0s3aHHOCTH B TPYINIE B COOTBETCTBUU C MOCTABJICHHBIMU
3a/ladyaMu, CJICIUTh 3a BBIMOJHEHWEM IUTaHA JCUCTBUNA U KOPPEKTHUPOBAThH €TO0,
aJICKBaTHO OIEHUBATh COOCTBEHHBIN BKIIAJ B JEATEIBHOCTh TPYIIIbBI, BEICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aHUMOJEHCTBUE, TMpPOSIBISsE TOTOBHOCTh  pasperiarhb
KOH(JIUKTHI.

K xonIy o0yuenus B 9 kJjiacce nmpeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUM:



UCIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETA, MaTepuajbHas TOYKA, TPAEKTOPHUS,
OTHOCUTEJIBHOCTb ~ MEXaHMYECKOTO  JBWXKEHMs,  Jedopmanus  (ynpyras,
IUIACTUYECKAsl), TPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh H
Heperpy3ku, HEHTP TSHKECTH, a0CONIIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOTO
TeNa, PAaBHOBECHE, MEXAHUYECKHUE KOJEOAaHWS M BOJHBI, 3BYK, HHPPA3BYyK U
YJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKAJa AJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JANbHO30PKOCTb, CIIEKTPBl UCIYCKAHHUS M MOIVIOUIEHMs, alb(da-,
OeTa- ¥ raMMa-U3JIy4eHHsI, U30TOIIbI, sIEpHAsi SHEPTEeTUKA;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBUXKEHHE, CBOOOJHOE TajJeHHUE Ted,
PaBHOMEpPHOE JBUKEHHE I10 OKPYKHOCTH, B3aMMOJEHUCTBHE TEJ, PEAKTUBHOE
JBIDKCHHE, KoJeOaTeIbHOE ABMKEHHE (3aTyXarOI1Me U BBIHYK/ICHHbIC KOJICOaHMS),
pe30HaHC, BOJHOBOE  JBHKEHHME, OTPaXXEHHUE  3BYKa, MPSAMOJIMHEHHOE
pacrnpocTpaHeHHe, OTPaKEHUE U TMPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKCHHE CBETA, PA3JIOKEHHUE OEJIOT0 CBETa B CIIEKTP M CIIOKEHUE CIIEKTPATbHBIX
L[BETOB, JUCIEPCUs CBETA, €CTECTBEHHAas paJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHENYATOro CHEKTPa U3JIy4YEHHs) 110 ONMCAHUIO UX XapPaKTEPHBIX CBOWMCTB U HA
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SBICHUNA B OKpYXKAIOIIEM
Mupe (B TOM uucie (pU3MYECKHE SIBICHUS B IPHUPOAE: NPWINBBI U OTJIMBBI,
nBukeHne 1uaHeT COJHEYHOM CHUCTEMBbI, PEAKTHMBHOE JBUIKEHHME JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BE€Ta TeJ, ONTUUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHYECKOE
NEeHCTBUE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBCHHBIN paguOaKTHBHBIA (OH, KOCMHYECKHE Jy4Yd, pPaTUOAKTHBHOE
U3IyYEHUE TPUPOAHBIX MUHEPAJIOB, JCHCTBUE pPaJAMOAKTUBHBIX H3IyYEHUH Ha
OpraHM3M YeJIOBeKa), MPU ATOM NEPEBOAMUTH MPAKTHYECKYIO 3ajady B Y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBJICHUI;

ONMCHIBATh H3YYECHHBIE CBOMCTBAa Tel W (PU3MUECKHUE SIBICHUSA, HCIIOJIb3YS
¢usznueckue BEJWYMHBI (CPEAHssI W MIHOBEHHass CKOpPOCTh Tejla Ipu
HEPaBHOMEPHOM JBM)KEHHMH, YCKOPEHUE, MEpEMEIICHNE, IyTh, YII0Basi CKOPOCTb,
CWJIa TPEHUs, CUjia YNPYrOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJICHUS,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4ecKass paboTa U MOIIHOCTb,
NOTEHLUATbHASL JHEPIUs Tela, IMOAHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
NOTEHLMAIbHASL JHEPIus CXKAaTOM MNPYKHUHbI, KUHETHYECKas HHEPrusi, IOJIHAs
MEXaHUYEeCKasl PHEPrusi, MEPHOJ] U YacToTa KoJieOaHUi, AJTMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMJICHHS CpPEJbl), IpU
OMMCAaHUU MPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIb3yEMbIX BEJIUYHH,
0003HaUE€HUA U E€OUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETMYUHY C APYTHMH BEIIMUYMHAMH, CTPOUTH
rpaduKy U3YYECHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEITUIMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MUCCKHUE SIBICHHS M IPOIIECCHI, MCIOIb3YS
3aKOH COXpaHEHUs DOHEPrWH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIUI
CYMEPIIO3UINK CUJI, TPHUHIIMI OTHOcUTenbHOCTH ['aymmnes, 3akoHbl HproTOHA,
3aKOH COXPAHCHHS MMITYJIbCa, 3aKOHBI OTPAXCHHUS M MPEIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAI0BOTO M MAacCOBOTO YHCEN MPHU SACPHBIX PEaKIUSX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MAaTEeMAaTHYECKOE
BBIPAKEHHE,

OOBACHITh (PU3NYECKHUE TIPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii MPaKTHKO-OPHCHTHPOBAHHOTO XapaKTepa: BBIABIATh IMPUYUHHO--
CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYCCKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3NUYECKHUX SBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pemarh pacuéTHbhIC 3amadyd (ONMUpArONIUMEecs Ha CHUCTEMy U3 2—3 ypaBHEHHH),
UCITOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (DU3UUYCCKUE BEIMYMHBI: HA OCHOBE
aHaJIKM3a yCIIOBUS 3aJ1a4d 3alCHIBATh KPATKOE YCIIOBHE, BBISBIIATH HEJIOCTAIONINE
WM W30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC IS
pelieHus, MPOBOJIUTH PACUETHl W OIICHWBATh PEATUCTUYHOCTH TOJYYCHHOTO
3HaYCHUS (PU3NUECKON BETUINHEL

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOYKHO PEIIUTH MPU TMOMOIIN (HU3UIECKUX
METOJIOB, WCIOJB3Yys OINHCAaHUE WCCICAOBAHUS, BBIJACIATh IPOBEPSIEMOE
MIPEATNOJIOKEHNE, OIEHUBATh MPABMWIHBHOCTD MOPSIKA MPOBEICHUS MCCIICIOBAHNUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOACHUHN U ONIBITOB;
IPOBOJIUTH OIBITEI 1O HAOMIOJMCHUIO (DU3UYECKUX SBIICHUH WM (PU3HUCCKHUX
CBOKMCTB Tell (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHCHUS SHEPTHH,
3aBUCUMOCTh Tepuoja KojeOaHWii MPYKWHHOTO MasiTHUKa OT MacChl rpy3a u
KECTKOCTU TPYKUHBI W HE3aBUCHMOCTh OT aMIUIUTYIbl MajblX KOJCOaHM,
PSAMOJIMHEHHOE PacIpOCTPAHCHHUE CBETa, PaslIOKCHHE OCJIOro CBETa B CIICKTP,
U3YUCHUE CBOWCTB HM300pa)KEHUS B IUIOCKOM 3€pKajiec U CBOWCTB H300paKEHUS
npeaMeTa B coOWparomield JuH3e, HAOIIOJEeHHE CIUIOMIHBIX H JIMHEWYaThIX
CIIEKTPOB H3IYYCHUS): CAMOCTOSITEIbBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHHUs, ONTUCHIBATEH XOJI OTIBITA U €T0 PE3yJIbTaThl, POPMYIHPOBATH
BBIBOJIBL;

IIPOBOJIUTH TIPH HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUMU, OMpEeeias CpeIHee
3HAUCHUE U3MEPSIeMON BETWYMHBI ((DOKYCHOE pacCTOSHHUE COOUpPAIOIIEH JIMH3BI),
000CHOBBIBAThH BEIOOP crioco0a n3MepeHus (M3MEepUTEILHOTO Tprodopa);
MPOBOJUTh  HWCCJEAOBAHWE  3aBUCUMOCTEH  (U3WYECKUX  BEIMYMH  C
UCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHUH (3aBUCHMOCTH ITyTH OT BPEMCHH TIpH



PAaBHOYCKOPEHHOM JIBMJKEHMHM 0€3 HadallbHOW CKOpPOCTH, NepHoja KoJeOaHHit
MaTEMaTUYECKOro MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETa
OT yrja NaJeHuss M YyIiia TMpeJoMJIEHUs OT Yyrjila NaJeHus): IUIAaHHUpPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TrpaduKoB,
JieaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUs] (PU3MUYECKUX BETUYHMH (CpEemHsisi CKOPOCTh U
YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBI, KOA(D(UIHMEHT TpPEeHHUS  CKOJBKEHHUS,
MeXaHu4yeckas paboTa U  MOLIHOCTh, 4YacToTa W TMEpUoJ  KoJeOaHuii
MaTEMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuiia coOuparoiien
JUH3BI,  PAAUMOAKTUBHBIM  (OH):  IUIAHUPOBAThH  HM3MEPEHHUs, COOHUpaThH
AKCMEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEAYS MPEAI0KEHHON
WHCTPYKIIUHU, BBIYUCIATH 3HAYCHHE BEIMYMHBI W aHAJIU3WPOBATH MOJYYCHHBIC
pE3yAbTaThI C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;

coOno/laTh TpaBWiIa TEXHUKKM O€30MaCHOCTH MpuU pabdoTe ¢ J1abopaToOpHBIM
000py/TI0BaHUEM;

pa3nnyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (PU3MUECKUX MOJENel: MaTepraibHas
TOUYKa, aDCONIOTHO TBEPJOE TEJO, TOUCUHBIH UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENb ATOMa, HYKJIOHHASI MOJIEIb aTOMHOIO S]1pa;
XapaKTepU30BaTh MPUHIIUMBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpOM HAa WX OMNHUCAaHUsS (B TOM YHCIE: CIUJIOMETP, TATYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, paKeTa, 3XOJIOT, OYKH, IEPHUCKOI,
¢doroanmapar, ONTUYECKHUE CBETOBOJIbI, CIIEKTPOCKOI, TO3UMETpP, Kamepa
Buibcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
HE0OXO0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl U CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTMYECKUX MPOILECCOB NpHU
peuieHun y4yeOHO--TIPaKTUYECKUX 3a/1ay, ONTUYECKHE CXEMbl JIA IMOCTPOCHHUS
M300paKEeHUI B MJIOCKOM 3€pKalie U coOuparoien JMH3e;

OPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >XKM3HU ISl OOECHeUeHHUs
Oe3omacHocTH Tpu OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUsl 3JI0pOBbSI W COOJIOJEHUS HOPM JKOJIOTMYECKOrO TOBEJICHUS B
OKPY’KarolIEH Cpee;

OCYIIECTBIISATh TMOUCK HHOpMauu (U3NYECKOTO coaepkanus B HHTepHeTe,
CaMOCTOSITENIbHO (hOPMYJIHUPYsI TTOMCKOBBIN 3alpoC, HAXOAUTH IyTH OMpEAeNICHUs
JIOCTOBEPHOCTH TIOJy4YE€HHON WHGOPMAIM Ha OCHOBE HWMEIONIUXCS 3HAHWA WU
JOTIOJTHUTEIBHBIX UCTOUYHUKOB,



UCIIOJIB30BaTh INPU BBINOJHEHMHM YYEOHBIX 33JaHUM  HAyYHO--TIOMYJISIPHYIO
AUTepaTypy (pU3MUEecKoro CoaepiKaHus, CIPABOYHBbIE MaTepUaibl, PECYPChl CETH
WnTepHer, BnaneTe NpUEMAMHM KOHCIEKTHPOBAHMS TEKCTa, NPeoOpa3oBaHUsA
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3laBaThb COOCTBEHHBbIE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJEp)KaHUs, ITyOJINIHO
IIPEACTABIATh PE3YNbTAThl NPOEKTHOW WJIH HCCIEAO0BATEIBCKOW JESATENBHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJIb30BATh N3yUYECHHBIM ITOHATUWHBIA aIlliapaT u3y4aeMoro
pa3nena (U3MKK W CONPOBOXKIATh BBICTYIUICHHE TMpPE3EHTalUeil ¢ yd4éToMm
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM K I (uudposbIe)
n/n NporpamMmbl Bcero 0;[ TPOJBHDIC pﬁaKanecxne o0pa3oBaTejibHbIE
padoThbl padoTsl pecypebi
Paznea 1. ®u3uka v €€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUpa
bubmunoreka LIOK
- 2
L1 PusuKa - HayKa 0 NpHpOze 0 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
2
1.2 PU3MHECKUE BETMIMHEI 0 0 https://m.edsoo.ru/7f416194
. bubmunoreka LIOK
2 1
1.3 EcrecTBeHHOHAYYHBI METO/T TO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 6
Pa3nen 2. [lepBoHayaibHbIE CBeeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
2.1 Crpocnue BemecTsa ! 0 ! https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] D) 0 1 bubmmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA https-//m.edsoo.xu/7f416194
Hroro mo pasaeny 5
Paznen 3. /IBu:xeHHe U B3aUMOo/ielicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHireckoe JBIDKCHHAE 3 0 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, macea, m10THOCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Buner cnn 14 ! 2 https://m.edsoo.ru/7f416194
21

Hroro no pazneny



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

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 1 bubmmoreka [JOK
) TeJlaMH, )KUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
42 HaBJieHue KuAKOCTH > 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
43 ATMOCHEpHOE f1aBIeHe 6 ! https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTH U T'a3a Ha NOTrPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX T€JIO https://m.edsoo.ru/7f416194
HWroro mo pasaeny 21
Pasznea S. Pabora u MOIIHOCTh. JHEPrust
but6mmoreka [IOK
5.1 Pabora 1 MomHoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
5.2 1lpocTeie MeXaHH3MEL > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
5.3 Mexanueckas SHeprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (undpossbie)
Ne /it B Beero Koutpoabubie IlpakTnueckue 06pPa3oBaTeIbHbIE
padoThI padoTbI pecypesr

Pa3gen 1. TenstoBble iBJIEHUS

1.1 CtpoeHue 1 CBOMCTBA BELIECTBA 7 0 0 ng;;;f;;grouﬁ 4181ce
bubmmoreka [JOK

1.2 Tennosrie nponeccer 21 ! > https://m.edsogru/7f4181ce

Hroro 1o paszaeny 28

Pa3nen 2. DaekTpudeckne 1 MATHUTHBIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsiibl. 3apsSKEHHbBIC TEJa U 7 0 1 bu6nuoreka [IOK

) UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
22 [ToCTOSHHEIN >JIEKTPUUECKHUI TOK 20 1 7 ng;;;f;;grouﬁ 4181ce

bubmunoreka LIOK
1 1.

2.3 MarsuTibie AB1eHms 6 > https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMarHUTHAs WHTYKIIUS 4 0 0 Egggg&f&igﬁ% f4181ce

HWroro mo pasaeny 37

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/ — Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0BPA30BATEILHBIC
padoThbl padoTsl pecypebi
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
1.1 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoteka [JOK
) ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmunoreka LIOK
2 1
1.2 Bsaumonerictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1
1.3 3aKOHbI COXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazueny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUs U BOJHbBI
Bbubmunoreka LIOK
2.1 Mexanmeckne koseoanus / 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1
2.2 Mexanmeckne BOTHeL 3ByK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o paszaeny 15
Pa3nen 3. Dj1eKTPOMATHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 0 b bubmmoreka [JOK
) DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
HWroro mo pasaeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bu6mmoreka [IOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
6 0 3
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI https://m.edsoo.ru/7f4 1a4a6
4.3 Pasnoxenue 06e0oro cBeTa B CIEKTp 3 0 2 bubmorexa HOK

https://m.edsoo.ru/7f41ada6



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

Hroro no pazgeny

15

Pa3gen 5. KBanToBLI€E SIBJIEHUSA

5.1 Hcryckanue U TOTJIOIIEHHE CBETa aTOMOM 4 1 bubmiorexa IIOK
https://m.edsoo.ru/7f41a4a6
32 Crpoenue atomnoro snpa 6 : ngs?;r?fee;sigg/lémm%é
5.3 S nepHble peakunu 7 I ngs?;r?lfgsigg%ml%%
HUroro 1o pazueny 17
Pasznea 6. [loBTOpUTEIbH0-00001IAOIMH MOAYJIb
6.1 [ToBTropenue u 0000IIEHUE CONEPIKAHUS 9 ) bu6nuorexa [IOK
' Kypca ¢pu3nku 3a 7-9 kimace https://m.edsoo.ru/7f41ad4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KoHTpoJALHBI IIpakTHYeCcKH
n/n yp Bcero 06 po ¢ pﬁ eckue oOpa3oBaTe/ibHbIE
a00ThbI a00ThbI
p p pecypchl

1 ®u3uka — HayKka o npupoje. SABneHus
MPUPOJIBI

2 dusnyeckue SIBICHUS
®du3nuecKkue BeINYUHBI U UX U3MEpPEHUE
Ypok-uccnenoanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOT'O 1
TEPMOMETPA U TaTUUKA TeMnepaTypsl"”

5 MeTtopl HaydHOTO NO03HaHMs. Onucanue bubmmoreka [IOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09{72a
VYpok-uccnenoanue "[IpoBepka runoTe3bl:

6 JATbHOCTH MOJETA IIapUKa, MMYIIEHHOTO 1
TOPU3OHTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE
BBICOTA ITyCKa"

5 Crpoenue BeniectBa. OnbITHL, JOKa3bIBAIOIINE bubmmoreka [JOK
JHUCKPETHOE CTPOCHHUE BELIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMyKeHHE JacTull BEllecTBa Bubnorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OnbITHI 1O |
HAOJI0ICHUIO TETIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbl€ COCTOSIHHS BEIIECTBA
OCOOEHHOCTH arperaTHBIX COCTOSHUM BOJBL.

11 O0001eHue 1Mo pa3zxen «[lepBoHauanbHbBIE Bubmnorexa HOK

p y P https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOCHUHU BEIIECTBA
12 Mexanuyeckoe nBuxeHue. PaBHoMepHoe 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEPAaBHOMEPHOE JIBM)KEHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHuier ckopoctu Bubmioreka [TOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMEHU ABUKCHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ac4
15 HNuepuus. Macca — Mepa HUHEPTHOCTH TeJ ngsj?;r(r):::l(sigrou/lﬁfoa%l 0
16 IInotHOCTH BemecTBa. PacdeT Maccel u Bbu6nuoreka [JOK
o0Bbema Tefa 1o ero mIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa{{ pabora «OnpeneneHue
TUIOTHOCTHU TBEPJIOTO TETIa
13 Pemenne 3amau no teme "IInoTHOCTE Bbu6nmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23¢
19 Cuna Kak XxapakTepUCTHKA B3aUMOACHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PaCTsDKEeHHS (edopmariun)
MPYKUHBI OT IPHJIOKEHHOHN CHITBD)
21 [[ABnenue Tsarorenus. Cujia TSKECTH
| ooyt ot B 10K
- https://m.edsoo.ru/ff0al778
73 Cwita TsKecTH Ha ApYTUX IJIaHeTax. bubmmoreka [JOK
PusnuecKue XapakKTePUCTUKU IJIAHET https://m.edsoo.ru/ff0al502
bubanorexka HOK
24 Msmepenue cui. Jlunamomerp https://m.edsof)_.lru/fﬂ)aISCc
bubanorexka HOK
25 Bec rena. Hesecomocrs https://m.edsof)_.lru/fﬂ)al778
26 CrioxxeHue AByX CUJl, HAIPABJIECHHBIX 110 bubmmoreka [JOK
OJIHOU ITpsIMOM. PaBHOAECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no teme "PaBHOneCTBYIOMIAS

CHII



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuna TpeHus u €€ BUAbl. TpeHue B Ipupoae u

Bbu6nuoreka [JOK

28 TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHue
29 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT bubmmoreka [JOK
CUJIbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemienue 3a1au Ha onpeneneHue
PaBHOJACHCTBYIONIEH CUIIBI
Pemenue 3agau mo remam: «Bec Tenan,
31 « a(bnqecsoe n300pakeHue crn, «CHITb» buGmnorexa LIOK
p N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CUID)
KonTtponbHas pabora no Temam:
3 «MexaHndeckoe JBIKeHHEe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHue crny, «CHITbD»y
33 JHasnenue. CriocoObl yMEHbBIIICHUS U bubanorexa HOK
YBEJTWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmmoreka [JOK
0T 00BbEMa, TeMIEepaTyphbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHust TBEPIBIMU TEJIAMH, Bbu6nuoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubmuorexa [JOK
JEeNCTBHEM CHUIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo reme «JlapieHue B bubmuorexa [JOK
JKUJIKOCTH U Traze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
Bbu6nmuoreka [JOK
38 Coo0marommecs: CoCyabl
Haror yA https://m.edsoo.ru/ff0a2970
39 I'mnpaBinueckuii mpecce Bubmnorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBoit )KUIKOCTHBIM HACOC
41 ATmocdepa 3eMiIH U IPUYUHBL €€ bubnuoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2bs5a
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bu6mmoreka [IOK

42 Bec Bo3nyxa. ATMOchepHOE 1aBlIeHHE hitps://m.edsoo.ru/f0a2b5a
H3mepenne arMmocdepHoro aasineHus. OnbIT bubmmoreka [JOK
43
Toppuuemu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnnorexa HOK
BBICOTHI HAJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe qaBieHne bubanorexka HOK
HAa PAa3JIMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmochepHoe
napieHue"
47 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE bubmmoreka [JOK
B HUX TeJO0. ApXHUMeIOBa Cuja https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BBITaJ]';I)KI/IBgIO epﬁ CHJIBI efll)c;[s el Ha bubmorexa [IOK
m > A Yiom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJIKOCTh
JlaboparopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bu6mmoreka [IOK
BOJIC OT 00bEMa MOTPYKEHHOW B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tenay
bu6mmoreka [IOK
II
>0 JlaBaHue Tel https://m.edsoo.ru/ff0a3a96
JlaGopaTtophnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JOJIKH U
onpeaesneHue €€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.
52 Bos onnaI][aaHHe» «/JlaBrenue TBe I)IZ(HTGH Eubmorexa LIOK
X N ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KoHnTtponbHas padota mo teme «/laBnenue
TBEPABIX TN, KUAKOCTEH U ra30B)»
Bbu6nuoreka [JOK
>4 Mexanueckas pabora https://m.edsoo.ru/ff0a3f82
55 Momnsocts. EquHune MOIHOCTH bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a3{82

VYpok-uccnenosanue "Pacuér MomHoCTH,

56 9 N 1
pa3BUBAEMOM MPHU MOIbEME MO JIEeCTHUIIE"
57 [IpocTeie Mmexanu3mbl. Peruar. PaBHoBecue
CHUJI Ha pbluare
Prruaru B TexHUKE, OBITY U IPUPO/IC.
58 JIaboparopHas a6’0Ta (z/ICCJIIZEI[I())BaHI/Ie 0.5 bubmorexa LIOK
PaTopHad p ’ https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemienue 3agau 1o Teme «Y ClIoBUs bubmuorexa [JOK
PAaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nosesnoro necTpust
60 mexanusMma. Jlaboparopnas pabota 0.5
«3mepenue KII1/] HaKIOHHOHN MIIOCKOCTH
61 Pemnrenne 3amau mo reme "PadoTa, MOIIHOCTD, bu6mmoreka [IOK
KITJT" https://m.edsoo.ru/ff0ad4c48
62 Mexanuueckas sHeprusi. Kunetnueckas u bubnmoreka [IOK
MOTEHIIHAIBHAS SHEPTHUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHS MEXaHUYECKON dHEPTUU bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCEpUMEHTAILHOE OIPEIEICHHE
64 W3MEHEHN KHUHETUYECKON U NOTEHIINAIbHOMN 1
SHEPTrUH NMPU CKATHIBAHUU TEJIa TTO0 HAKIIOHHON
MJIOCKOCTH"
65 KontponsHas padora no Teme «Pabora u
MOITHOCTb. DHEPTHS»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme bubmumoreka [IOK
66 " n
Mexannueckoe OBIKEHUE https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme bubmmoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 Peseprubriit ypok. Paborta ¢ TekcTamu 1o Teme

"Pabora. MomHOoCTh. DHeprus"
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8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka
n/m Yp Beero KOﬁHTpOJILHLIe HpﬁaKaneCRne 0Bpa3oBATETBHbIC
padoThI padoThI pecypebi
OcHOBHBbIE TOJIOKEHUST MOJIEKYJISIPHO-
N bubmmoTtexk. K
1 KMHETUYECKON TEOPUU U UX ONBITHBIC Omaoreka LIO
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3zHOro bu6nuorexa [IOK
COCTOSIHMU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIeCcTBa Ha
OCHOBE I10JIOKEHHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU
bu6nuoreka [JOK
5 Kpucrannuueckue u amopdHbIe Tena 1
https://m.edsoo.ru/ff0a5800
6 CmaurBaHuE M KallWJUISIPHOCTb. bubnmoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6nuoreka [IOK
7 TennoBoe paclIMpEeHNE U CKaTUE 1
https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTbIO TEIJIOBOTO JIBU>KEHHS YaCTHUII
9 Bayrtpennss sueprusi. CriocoObl ”3BMEHEHUS bu6nuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
10 Bunael Terionepenauu 1
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
. bu6nuoreka [IOK
11 HUCIIOJIL30BaHME TEIUIOBBIX CBOMCTB BEIIECTB U 1 1
" https://m.edsoo.ru/ff0a65¢0
MaTEpUaJIOB B LIETSX YHEProcOepeKeHUs
12 KomnuecTBo Temnorel. Y nenbHas bubmunoreka LIOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a65c0

TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHenue TerioBoro 6ananca. TemnooOmeH bubmmoreka [JOK
13
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnast padora "HcciaenoBanue
14 HB.HGIfI/I}I TI;HHO(I))GMeHa opu CMIe[H_II/IBaHI/II/I bubmiorexa IIOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU Y TOpsTuei BOMBI
Pacuer koau4uecTBa TEIIOTEI, HEOOXOIUMOTO
15 JUIS HArPEBAHMS TEJa U BBIAEISIEMOr0 UM MIPU
OXJIAXKIEHUHU
JlaGopatopHnas pabora "Onpexnenenue bu6nuorexa LIOK
1 6 “ "
YJEIbHON TEMIIOEMKOCTH BEMIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeiabHas TEraoTa bu6nuoreka [IOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
IImaBneHue u oTBEpACBaHHE
18 KPHUCTAINIMUECKIX I;);n VY nenwHas TEIIoTa Bubmiorexa LIOK
b e https://m.edsoo.ru/ff0a71d2
[LIABJICHUS
19 JlaGopatopnas pabora "Onpeznenenue bu6bnuorexa [IOK
YAEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bu6nuorexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nensHas Temiora
11 mapoo0pa3oBaHus U KOHJICHCAIIUH. bu6nuoreka [IOK
3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHHS
Baaxunocts Bo3ayxa. JlabopaTropHas pabora
22 "Onpenenenue f)[ZI);OCHTenLII){oﬁ Il)snaxciocnl bubmiorexa IIOK
P " https://m.edsoo.ru/ff0a7628
BO3/IyXa
73 Pemrenue 3aiau Ha onpeneneHne BIaKHOCTH
BO3/IyXa
[TpuHTIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. J/|Burarenb BHyTPEHHETO

CTOpaHHSI
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75 KII/ TenmoBoro npurarens. TenmaoBbie bubmoreka [{OK
JIBUTATENIM U 3aIUTA OKPYKAKOIIEH CPEABI https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B
TEIJIOBBIX MpOoIEccax
[ToaroToBka K KOHTPOJILHOU pabOTe IO TEME

27 "Te)anIOBHe SIBJ'IGHI/UII) H3M6H£{He arperaTHbIX Bubmiorexa LIOK

. - P https://m.edsoo.ru/ff0a832
COCTOSIHUM BEILIECTBA
KontpoasHas padora no teMe "TemnnoBkie
28 HBJIGIfI/ISI I/I3M§HGHI/IG arperaTHbIX COCTOSIHUHN bubmmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BeIleCTBa

29 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKUX
3aps/ioB

30 Ypoxk-uccienoBanue "IneKTpusaius Tein
MHAYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH but6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87¢4
Onexkrpudeckoe moje. HanpsokeHHOCTh

32 JJIEKT pnqecxoro mmoJrs. IT I/II)HI_[I/IH BrbmaoTexa LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MO
33 Hocurenu s5mekTpuyeckux 3apsaioB.
DOneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOHUKY U TUATEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPaHEHUsI JIEKTPUIYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4 Ha NpUMEHEHUE CBOMCTB bu6nuoreka [JOK
BIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYECKHUI TOK, YCIOBHS €ro

36 c ecI;BOBaHI/Iﬂ I/IC”}g‘IHI/IKI/I IIIEKTPHIECKOTO Bubmzorexa LIOK

ym ’ P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS SIIEKTPUYECKOTO TOKa Bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JleiictBue

QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOJAHUKHA U
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JURJIEKTPUKH"

39 DIEeKTpUYECKHUI TOK B METAJLIAX, JKUJIKOCTAX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas liernb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubmmoreka [JOK
41 " " 05
H3MepeHne u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. Bonbtmerp.
42 JTa6o I;.TO Hast aGOIT)a "U3mepeHue u b 0.5 bubmmorexa IIOK
patopHas p ,P ’ https://m.edsoo.ru/ff0a9e14
pEryJIupoBaHKE HAMPSHKEHUS
ConpoTuBieHNE IPOBOAHUKA. Y JEIBHOE bubmmoreka [JOK
43
COIIPOTHUBJICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnast paboTta "3aBUCHUMOCTH
44 BJIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHUKA 1 bu6nuoreka [IOK
OT €ro JUIMHBI, TUIOMIAIN MOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBHCUMOCTD CHJIBI TOKA OT HAMPSIKEHUS. bu6nuoreka [IOK
45
3akoH OMa it yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 1 bubmunoreka LIOK
PE3UCTOP, OT COIPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnast padota "IIpoBepka mpaBuia
48 CJI0KEHUS HAPSDKEHUN TTPU 1 bu6nuoreka [IOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas padota "[IpoBepka mpasuiia
49 IS cinm I;OKaIr)I U I1a aJIJP;eJIBEIOM P 1 bubmiorexa IIOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumMeHeHue 3akoHa OMa Bu6muotexa [JOK

AJIA PA3JIMYHOIr0 COCANMHCHUSA IIPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO TOKA. bubmunoreka LIOK
3akoH Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JIabopaTopnas pabora "OnpeneneHne padoThI | bu6morexa IIOK
Y MOIIHOCTH 3JIEKTPUYECKOro Toka" https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKHE IICTTH B IIOTPEOUTEIIH
53 AJIEKT pnqecxoﬁ BHHG U B 6II))IT Kopotkoe buGmnorexa [JOK
p P y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUC
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe
"DnekTpuuecKue 3apsaabl. 3apsLKEHHbBIE Tena U bubmmoreka [JOK
54 . .
ux B3auMoaercTBua. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonrponsHast pabora o Teme
55 "DneKTpuYecKue 3apsaabl. 3apsKCHHBIE Tena U bubmmoreka [JOK
ux B3auMoaercTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 IlocTosTHHBIE MAarHUTEL, MX B3aMMOICHCTBHE
57 VYpok-uccnenosanue "M3yyenue nonei 1 bu6nuoreka [IOK
IMOCTOSIHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOe nosie. MarHuTHOE 1oJie 3eMIIH 1 bubmoreka [JOK
€ro 3HadeHue g )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroHutHoe mosie
59 3JIEKT I/II‘)IGCKI([)FO TOKa MarHuTHOE 1oJjie bubmmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHEe 3JIEKTPOMArHUTOB B TEXHHUKE.
60 JI£60 aTOpHAs a6£Ta "UsyueHue neiicTBUS 0.5 Bubmorexa HOK
paTopHas p ya | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl HA MMPOBOJHUK C TOKOM
DNEeKTPOABUTATEIH TIOCTOSTHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUraTenc B
61 TEXHUYECKHUX YCT oﬁchgx U Ha TPaAHCIIOPTE Bubmorexa LOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpyrpoBanue u
u3y4eHue paboThl JIeKTpoABUTATENS"
62 OmnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
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unaykiuu. [Ipasuno Jlenma

Onektporereparop. CrocoObl MOTydeHUs

63 ANEKTPUYECKON SHEPTUu. DIIEKTPOCTAaHLIUU Ha 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe 1
"DNeKTpUYEeCKNEe U MAarHUTHBIE SIBJICHUS"
65 KonrtponbHast pabora o Teme | Bu6muotexa [IOK
"DeKTpUYECKNEe U MAarHUTHBIE SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme 1 bubnmoreka [JOK
"TermioBbie sIBICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme 1 bubmmoreka [JOK
"IToCTOSIHHBIN 7IEKTPUUECKUIN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBubIii ypok. Pabora ¢ TekcTramu mo Teme 1
"MarHuTHbIC SBIICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
/i yp Beero Kourpoabubie IlpakTunueckue oBpasoBaTeIbHBIe
padoThI padoThI pecypesr
1 Mexanuyeckoe nBrxeHue. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOI'O JABMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOINHENHOE NBUKEHUE 1 bubnorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIMHENHOE IBUKEHHUE. 1
CpenHsist 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABMXEeHUS. [ padux 1
CKOPOCTHU
JIabGopartopHas pabora "Onpenenenne
7 CKO peHI/DII) Ten: npu aBHOpCiO €HHOM 1 1 BrbmaoTexa LIOK
yerop prp o ycKop " https://m.edsoo.ru/ff0adb18
JIBUKEHUHU IO HAKJIIOHHOM IIJIOCKOCTH
8 CBoOognoe nanenue tea. Onsitel [anunes 1
PaBHoMepHOE IBMIKEHHE 10 OK HOCTH.
9 ITepuo IE qachTa 00pa eHHﬂpﬁHeﬁHaﬂ u 1 BrbmaoTexa LIOK
pron patil ) https://m.edsoo.ru/ff0ac176
yTJI0Basi CKOPOCTH
10 LleHTpOCTPEMHUTEBHOE YCKOPEHHE 1
. bubmunoreka LIOK
11 IlepBrIii 3axoH HeroToHa. BekT HUJIBI 1
p 3aKo fOTOHA. BEKTOp ¢ https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH Herorona. PaBHoaelicTByromas | bu6nuorexa [IOK

cHhJIa

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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https://m.edsoo.ru/ff0ae72a

but6mmoreka [IOK

13 Tpetuii 3akon Hetotona. Cynepno3uius cui https-//m.cdsoo.ru/f0ac982
14 Pemienne 3ana4 Ha MpUMEHEHNE 3aKOHOB bubmmoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbe
bubmunoreka LIOK
15 Cunna ynpyrocty. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuiia ynpyroctu
JlaGopatopHas pabota «Onpeznenenue bu6bnuorexa [IOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmunoreka LIOK
18 Cunna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no teme «Cuiia TpeHHUS» buGmnorexa [JOK
A p https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6bnuorexa [IOK
Kod(durmenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau nmo teme "3akoHsl HeroTOHA. bubnuoteka [JOK
Cuna ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO Bbubmunoreka LIOK
TATOTEHHUs. Y CKOpEHUE CBOOOTHOTO MMaJICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHne TEI BOKPYT
23 rpaBUTaOHHOTO IeHTpa (ComHeyHast
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuina TsSHKECTH U bubnuorexa [JOK
3aKOH BCEMHUPHOTO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
[lepBas kocmuueckas ckopoctb. HeBecomocTh bubmmoreka [JOK
25
U IIEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepuaIbHOI TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue bu6nuoreka [IOK
26 . I
TBEPJIOTO TENA C 3aKPETIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus
27 MowmenT cunsl. LlenTp TsxecTu
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Pemmenue 3agay mo reme "MOMEHT CUJIBIL.

bubmunorexa LIOK

28 Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU pabOTE MO TEME
29 "MﬂexaHquCKoe ,I[BIE)KGHI/IG 113)3aHMoz[eI710TBI/Ie bubnorexa LIOK
ren” ) https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no Teme "MexaHnyeckoe bubmmoreka [JOK
nBmkenne. Bsaumonetictsue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsce Tena. UMiynbe cuiibl. 3aKoH
31 COXpZHeHI/IH nMnynb}c]a Yupyroe u Heynpyroe bubmorexa HOK
. ' https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE
3 Pewenne 3anau no reme "3akoH coxpaHeHUs bubmmoreka [JOK
ummynsca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepennus "PeakTuBHOE ABUKEHUE B
IPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh https-//m.edsoo.ru/f0b0as4
35 Pabota cunbl TSKECTH, CHITBI YIIPYTOCTH U bu6nuoreka [IOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue padboThl
36 CHUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU
TeJa MO TOPU30HTAITBHON MTOBEPXHOCTH
37 CBs13b 2HEepruu U padoThl. [loTeHMampHas
SHEpPrus
38 Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YIHEPTUHN B MEXAHHUKE
40 JlaGopatopHas pabota «3yueHue 3akoHa bu6nuorexa [IOK
COXPaHECHUS SHEPT U https://m.edsoo.ru/ff0bl12fe
41 KomnebaTenpbHOE IBH)KCHHE U €TI0 bubnuoteka [JOK
XAPAKTEPUCTHUKH https://m.edsoo.ru/ff0b1858
49 3aryxaroiue Konebanus. BelHyx1eHHbIE bubmmoreka [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MaremaTuuecKuid U MPYKUHHBIA MasiTHUKA

44

VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA
KoJIe0aHU# OT )KECTKOCTHU MPYKUHBI U MaCChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[TpeBparteHre SHEPTUU IPU MEXaHHIECKUX
KOJIEOAHUIX

46

JlabGopaTtopHas pabora «OnpeneneHue
YacTOThI U IepuoJia KoJeOaHUH MPY>KUHHOTO
MasiITHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIepHOo/ia KojeOaHuii rpysa,
MOABCIICHHOI'O K HUTHU, OT MACCHI I'py3a»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepenus "MexaHUYeCKHe BOITHBI B
TBEpaOM Tene. CelicMuueckue BOIHBI"

50

3Byk. PactipocTpaHeHue u OTpakeHHUE 3ByKa

51

Ypok-uccnenosanue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKU PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHus ¥ BOJIHBI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonTponpHas padora o Teme "3aKoHbI
coxpaHeHus. MexaHnyeckue KouebaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbHIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe
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BOJIHBI

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "lxana
bubmmoreka [JOK
58 AJEKTPOMArHUTHBIX BOJIH. Mlcnosib30Banue 1
. " https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
VYpok-uccnenosanue "M3yueHue cBONCTB
bubmunoreka LIOK
59 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILIBIO
o6 P oro Tenediona” B https://m.edsoo.ru/ff0b2c6e
MOOUIIFHOTO TenedoH
60 Pemenue 3a1ay Ha onpeiesieHrne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas npupoza ceera. CKOpocTb bu6nuoreka [IOK
cBera. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
Bbubmunoreka LIOK
62 acrpocTpaHeHue ceera. 3atmeHus CosHIA 1
5)1 pocTp I https://m.edsoo.ru/ff0b3658
VHBI
3aKkOH OTpa)keHHs cBeTa. 3epkana. Penenue
bu6nuoreka [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKeHUS 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cera. 3aKOH IPEITOMIIEHUS bubmmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
bu6nuoreka [IOK
65 Hcnonp30Banue MOIHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3cSc
OTpaKEHUsI B ONTHYECKHUX CBETOBOAAX
JlaGopaTtophast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJja MpeIOMJICHUSI CBETOBOTO
Jyda OT yrJia maJicHus Ha rpaHuIle "BO31yX-
creksio""
Ypoxk-koHpepennus "Hcnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBOJIbl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3{2¢
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but6mmoreka [IOK

69 [TocTpoenue n3o0pakeHU B TMH3AX https-//m.edsoo.ru/f0bddda
JlaboparopHas paboTta "Onpenenenue
70 (I)OKyIC)HOFE paCETOSIHI/ISI U o?niqecxoﬁ CHUIBI bubmorexa HOK
. " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koHpepenius "OnTuyeckue JMH30BbIE bubmmoreka [JOK
npudops!" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK
) https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "Jledextsl 3penus. Kak
COXpaHMTb 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 Hrrorona. Cnoxenue CHeKTpaJIBHBII)X LIBETOB bubmiorexa IIOK
) ’ https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
JlaGopaTopHnas padota "OMBITHI 11O
75 Pa3I0KEeHUI0 OEJIOro CBETa B CIIEKTP U bu6nuorexa [IOK
BOCHPHUATHIO [IBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 [IBETOBbIe GUIbTPHI"
76 Ypok-npakTukym "BoHOBBIE CBOWICTBA CBETA!
Jucniepcus, HHTepdeperuus u nuppaxuus”
77 OmnsiTel Pezepdopaa u rmuianerapHas Moiesb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Hcenyckanue v moriomeHue CBeTa arOMOM. bu6nuorexa [IOK
KBantbl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/ff0c144c
R0 Ypok-npaktukym "HalroieHre CrieKTpoB bu6nuoreka [IOK
WCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI buGmnorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnast Mmojenb buGmnorexa [JOK
p Apa. By A https://m.edsoo.ru/ff0c18ac
83 PaanoaktuBHbIe TpeBpaienus. M3otormnsl bubmmoreka [JOK
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https://m.edsoo.ru/ff0clal4

Pemenue 3agad mo reme: "PagnoakTUBHBIE

but6mmoreka [IOK

84
npeBpaiieHus"” https://m.edsoo.ru/ff0c1b4a

85 [lepuox nmonypacnana

36 Ypok-koH(pepennus "PagnoakTuBHbIC bubmmoreka [JOK
U3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakuy. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsI0BOTO U MacCCOBOI'O YUCEI https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBs3U aTOMHBIX sziep. CBsA3b MAacChl U bu6nuoreka [IOK
JHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "SAnepueie peakuuun'

90 Peakuuu cunresa u nenenus saep. Mcrounmku bu6nuoreka [IOK
sHepruu CoJHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHdpepenuus "SnepHas sHepreTHKa.

91 JlelicTBUA paluOaKTUBHBIX U3TyYECHHUI Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJILHOM paboTe 1Mo TeMe

9 "DIeKTpOMarHuTHOE TIOJIE. bubmmoreka [JOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
SABICHUS"

KonTtponbHas pabora o Teme

93 "DEeKTPOMarHuTHOE MOJIE.
DeKTpoMarHuTHbIe BoJiHbI. KBaHTOBbIE
SABICHUS"

94 [ToBTOpenue, 0606meHue. JlabopatopHbie bu6nuoreka [IOK
pabotsl o Kypey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600IeHNE. Permenue

95 pacyeTHBIX U KaU€CTBEHHBIX 3314 110 TEME BH6J_IHOTeKa HOK
"TeroBbIe Mpomecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, 0600meHue. Perenne

’ b K K

96 pacyYEeTHBIX M KaUE€CTBEHHBIX 3a]a4 110 TEME noamoreka O

"KII/] TerymoBbIX aBUrarenei"

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, 0600IeHNE. Permenune

97 pacueTHBIX U KaUEeCTBEHHBIX 337a4 110 TeMe 1 bubmmorexa IJOK

" " https://m.edsoo.ru/ff0c2b30

KIIJ] anexTpoycTaHOBOK

98 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 1 bubmmoreka [JOK

paboTsel 1o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubmmoreka [JOK

110 TeMe "3aKOHbI COXpaHEHHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. PaboTta ¢ TekcTamu 1 bu6nuoreka [IOK

no Teme "Konebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 06o0menue. Pabora ¢ TekcTamu 1 bu6nuorexa [IOK

1o teme "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTopenue, 06o0menue. Pabora ¢ Tekctamu 1

no teme "KBanToBas u simepHas ¢puszuka'

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYHEHUKA
» dusuka, 7 knacc/ [epeimkua A.B., O011eCcTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «J[PODAY; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocemienue»

» dusuka, 9 knacc/ [lepoimkua A.B., ['yrauk E.M., OG1iecTBO ¢ OrpaHM4eHHOM

OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenscTBO

((HpOCBCHlCHI/IC»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

7 KIIACC

1.Paboyas nmporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUHU C BEIOPAaHHBIM yUYECOHHKOM:

4. Ilepwiukun A.B. ®uzuka. 7 kinacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykammmk B.U. COopHUK BOITpOCOB U 3a1a4 no ¢usuke. 7-9 ki — M.



[Tpocsemenne, 2010. —192c.

8 KJIACC

1. PabGouas mporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TTOCOOHS
/coct.TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. —398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Puznka. 7 — 9 kimaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUHU C

BBIOpaHHBIM yUECOHUKOM:

4. Iepoimkun A.B. ®usnka. 7 knacc. Y4ueOHUK 1t 0011eo0pa3zoBaTeIbHBIX
yapexaeruit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHUK BOnpOCoB U 3aj1a4 no ¢usuke. 7-9 k. — M.
IIpocemienne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIC
paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KOHTpoIIbHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponpHo-u3mepurtenbubie Mmatepuanbl. Guszuka. 7 kinace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe rmocooue/ A.E. Mapon.-

M.: lpoda, 2011.- 123c.:



10.A.B. [Teprrmkun ®@uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonoruy Metoaunueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CaMocTOSTENIbHBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatosa ,O.P. llledpep Anarnoctuueckue padotsl -8 kimacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuit Coopark Bomnpocos u 3amau

2015 M. Jlpoda

9 KJIACC

1. PabGouas nmporpamma. ®usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOHS
/coct. TuxonoBaE.H. — 2-e u3a.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. dusuka. 7 — 9 Kiaccel
(aBTopel: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUU C BHIOPAHHBIM YUYEOHUKOM:

4. Ileppiukun A.B. @usnka. 7 kinacc. Y4eOHHK AJ1 00111€00pa30BaTENbHBIX
yupexaennit . M.:Jlpoda. 2011

5. Jlykamuk B.U. COopHUK BOITPOCOB U 33j/1a4 o usuke. 7-9 ki1 — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE 1 KOHTPOJIbHBIE

paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpONbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTposnbHO-U3MepuTeNbHbIe MaTepuabl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeToaudeckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTposibHBIE U caMOCTOsITEIbHBIE PA0OTHI MO (PU3MKe. 9 Kacc: K y4UeOHUKY
A.B. Ileprimikuna, E.M. I'ytauk «®usuka 9 kinace» / O.W. I'pomueBa. — M.:
HN3patenscTBO «IOK3amen», 2014,

Tector mo ¢pusuke. 9 knace: k yaueOuuky A.B. Ilepeimikuna, E.M. I'ytauk
«Dusuka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 knacce. TemaTuueckue TeCTOBbIC 3a1anust 1715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boilinenko, O.H. Mupomikuna. — fpocnasibs: OO0 «Axkaaemus
paszButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KIIACC

. bubnunoreka — Bcé o npeamery «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoornbiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru



3. Enunas komnekuus nudpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

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

4. NnTepecHble MaTepHalibl K ypokaMm (PU3UKH MO TeMaM; TECTHI TI0 TeMaM;
HarJsAHBIe TOcOOUs K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru
5. lludposeie 0Opa3oBaTeIbHBIC pecypchl. — PexxumM nocryma:
http://www.openclass.ru
6. DIeKTpoHHbIE Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubmmoteka — Bcé€ no npeamety «Puznkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxnm

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

4, I/IHTCpCCHBIG MaTCpHuaIbl K YPOKaM (1)H3HKH I10 TCMaM, TCCThBI 110 TCMAaM,

HarJIsIHbIE TTOCOOus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTeabHbIE pecypchl. — Pexxum goctymna:

http://www.openclass.ru



6. DnexTpoHHbIE yueOHUKH 10 (usuke. — Pexxum qoctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Equnast xoyutekiust nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum

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

3. MHTepecHble MaTepHalibl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaM;

HarJsAHbIe TocoOUs K ypokam. — Pesxkxum focrtyma: http://class-fizika.narod.ru

4. lludposbie 0OpazoBarenbHbIe pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru

6./lucrantmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpwITHII Ki1acc.



CerteBoe obpaszoBatenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBbIX 00pa30BaTEIbLHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP UH(OPMAITMOHHO-00PA30BATEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

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

10. T'azeta «1 centsiOps» MaTepuainsl o gusuke. http://archive.lseptember.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKXusas pusnka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/
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