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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIETr0 0O0pa3zoBaHUS
COCTaBJICHA HAa OCHOBE IOJIOKEHUN M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEIbHOW MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO padboyeld NporpaMMbl
BocniuTanus U KoHnenmuu npemnogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMbl O (PU3MKE HANpaBiI€HO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU TPaMOTHOCTH OOYyYaIOIUXCS W OPTaHU3AIUI0 WM3YUCHHS
¢u3nMKn Ha JEATEIBHOCTHONH OCHOBE. B mporpamme mo (usmke y4uTHIBAIOTCS
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOydYeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I11€TO 00pa30BaHUsI.

[Iporpamma 10 (uU3MKE yCTAaHABIMBAET pacCIpeiesieHue Yy4eOHOro
MaTepuajia mo rojaaMm oOyyeHus (MO KjaccaM), MpeuiaraeT IPHUMEPHYIO
MOCTICIOBATEIbHOCTh M3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
IPEIMETHOIO COAECPKAHUSA U yUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaronIuXcsl.

[Tporpamma no ¢u3uke pazpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTETIO B CO3/IaHNHU padoUyeii MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

dusmuka SBASETCS CUCTEMOOOPA3yIOMIMM JJIsi €CTECTBEHHOHAYUYHBIX
y4e€OHBIX MPEAMETOB, IMOCKOJBbKY (HU3MYECKHUE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SIBIICHUM, M3y4aeMbIX XUMHEH, OUOJOTHeH, acTpOHOMUEU U
¢usnyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEJOCTaBIseT Hambojee sCHbIe 00pa3lbl MPUMEHEHUS HayYHOTO
METO/1a NO3HAHHUSI, TO €CTh CIIOC00a MOJYyUYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa u3 rIaBHBIX 33724 (PU3UYECKOr0o 00pa3oBaHMs B CTPYKTYpe OOIIETro
00pa3oBaHMs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATh JAHHBIE W  HCIOJb30BAaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA IS MOJTyYEeHHUs BEIBOJIOB.

[lenu wm3yueHuss PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHMs
omnpenenensl B KoHuemnuu npenogaBanust yueOHoro mpenmera «dDusuka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoil @exnepauuu, peaau3yoMUx
OCHOBHBIE 00111€00pa30BaTelIbHbIE MPOrPaAMMbl, YTBEPKIEHHOM pEIICHUEM
Komnnerun MunucrepctBa npocseuienuss Poccuiickoit @enepannu (IpoTOKOI
ot 3 nexadpst 2019 r. Ne [1K4BH).

Henu uzyyenusi pu3uKu:

e TMpUOOpETEHNE WHTEpeca M CTPEMIICHHS OOYyYaloIUXCS K HAYYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE UX HHTEIUICKTYIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEH;

e pa3BUTHEC TPEACTABICHUH O HAYYHOM METOAC IIO3HAHWS W
(bopMHpOBaHNE HCCIEAOBATEILCKOTO OTHOMIICHUS K OKPY KarOITUM
SIBJICHUSIM,



e (opmMupoBaHMEe Hay4YHOTO MHUPOBO33PEHHUS KAK pe3yJbTaTa H3y4EHHUS
OCHOB CTPOEHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHue NpenCTABICHUNA O pOIU (GU3MKHU ISl pa3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TPEJACTABICHUA O BO3MOXKHBIX cdepax Oynyuiei
npo¢eCCUOHANILHON eI TEIbHOCTH, CBSI3aHHOM ¢ (PM3UKOMU, MOATOTOBKA
K JaJbHENIIeMYy OOYyUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTmwkeHre 3THX IIEe MporpamMMbl 10 (U3UKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONIUX 3a]a4:

e TMpuoOpeTeHHEe 3HAHUM O JHUCKPETHOM CTPOCHHMHM BEIIECTBAa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUUECKUX, MAaTHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUIN OMUCHIBATH U OOBACHATH (PU3NUECKUE SBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHbIX 3HAHUM;

e OCBOGHHME METOAOB pEIICHHUA NPOCTEHIIMX pacyETHBIX 3adad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENEH, TBOPYECKUX MW MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a]1aY;

e pa3BUTHE YMEHHUI HaONIOJaTh NPUPOJHBIEC SIBIEHUS W BBIIOJHATH
OIBITHI, TAOOPATOPHBIE pa0OTHI U HIKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e ocBOeHME TMpuEMOB paboTel ¢ uHpoOpMaUKMerd  (U3HUECKOro
CoJlep KaHMsl, BKJIOYas MH(OPMALUI0O O COBPEMEHHBIX JOCTUKEHUSX
(bU3KKHY, aHAIU3 U KPUTHYECKOE OLIEHUBAHKWE UH(OpMaLUK;

e 3HAKOMCTBO CcO cdepamu  TpoPeCcCUOHATILHOW  JEATEIbHOCTH,
CBA3aHHBIMM C  (PU3MKOW, ©  COBPEMEHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUYECKON HAYKH.

Ha u3yudenue ¢pusuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHust oTBoIUTCS 238 "yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEJENIO), B
8 kmacce — 68 4JacoB (2 waca B Henmemwo), B 9 kmacce — 102 gaca (3 ygaca B
HEJICITIO).



COIAEPKAHUE OBYUEHUSA
7 KIIACC
Paznen 1. @dusuka u €€ posib B IO3HAHUU OKPYIKAOUIEr0 MUpPA.

®dusnka — Hayka o npupone. SAsneHust npupoasl. PU3NUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuuHbl. M3Mepenue pusznyeckux BennuuH. Ousnueckue
npubopsl. [TorpemHocts u3mepenunil. MexxayHapoaHasi CUCTEMa €IMHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAayKH M3Yy4arOT MPUPOLY.
EcTecTBEeHHOHAYUYHbIII METOJ MO3HAHUS: HAOMIOJEHUE, TOCTAHOBKA HAY4YHOIO
BOIIPOCA, BBIABWKCHUE THUIIOTE3, DSKCIIEPUMEHT II0 TMPOBEPKE THIIOTE3,
oObsicHeHHe HaOmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SBICHUU C
IIOMOILBIO MOJENEH.

Jemoncmpayuu.

1. MexaHWYecKue, TEIUIOBBIC, JJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. dusuveckue npuOOPH U MPOIEAYPa MPSIMBIX U3MEPESHUN aHAIOTOBBIM
U U (GPOBBIM PUOOPOM.

Jlabopamopnuie pabomosl u onvimol.

OnpeneneHre UeHbl 1eJIeHUs IIKaJIbl U3MEPUTEIBHOIO TPUOOpa.
N3mepenune pacCTOSHUAMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO Tea.

Ornpenenenue pa3MepoB MajbIX TeIl.

W3mepenue TemiiepaTypbl MpU MOMOIIM >KHIKOCTHOIO TEPMOMETpa U
JaTYMKaA TEMIIEPATYPHIL.

[TpoBenenue rcciie0BaHus 10 MPOBEPKE TUIIOTE3bI: JAIbHOCTh MOJIETA
[IapyvKa, NYIIEHHOIO0 TOPU30HTAJIBHO, TE€M OOJblIe, 4eM OoJiblIe
BBICOTA ITyCKa.

S .

o

Pa3znea 2. IlepBoHayasibHbIe CBeIeHUSI 0 CTPOCHMH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OMBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkeHne wuactuil BemiecTBa. CBS3b CKOPOCTH JBHMXKEHUS YacTHUI[ C
Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoeiicTBue 4yacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJTKHUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHHUE Ta30B, KHUJIKOCTEH U
TBEPIBIX (KPUCTAIIMYECKUX) TeJl. B3auMOCBsI3b MEXy CBOWCTBAMU BEIIECTB B
pPa3HBIX arperatHbIX COCTOSIHUSIX M HMX ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu.

1. HabmroneHue 6pOyHOBCKOTO JBUKECHUS.

2. HaOmonenue nuddysum.

3. HaOmonenue  siBiaeHMl, OOBACHSIOUMXCS ~ NPUTSOKEHUEM  WIIU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.



Jlabopamopnuie pabomoul u onvimol.

1. OueHka jauaMeTpa aToMa METOAOM psAIOB (C  HCIOJB30BAaHHEM
doTorpaduii).

2. OmnbITHI O HAOIIOCHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITHI MO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

Paznen 3. /IBuikeHue U B3aumojieiicTBue TeJl.

MexaHnueckoe nBUXKEHUE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpenHss CKOPOCTh IPU HEPABHOMEPHOM JBHKEHUU. Pacyér mytu u
BPEMEHM JIBUKECHUS.

SIBneHne nHepuMM. 3aKOH MHEPUUHU. B3auMoAenCcTBHE TENl KaK NMPUYMHA
W3MEHEHHsI CKOPOCTH IBWKEHMSA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BeniecTBa. CBA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €AUHULIE
0o0BbEMa BelleCTBa.

Cnita Kak XapaKTepUCTHKA B3auMOAeUCcTBYA Tell. Cuiia yIpyrocTH U 3aKOH
['yka. 3mepenue CuiIbl ¢ MOMOLIBIO AMHAMOMETpA. SIBJI€HNE TATOTEHUS U CHJIA
TsokecTd. Cuia TsSHKECTHM Ha Jpyrux IutaHerax. Bec Tenma. HesecomocTs.
CrnoxeHue CHJI, HAIlpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByIOIIas CHIIL.
Cuna TpeHusa. TpeHue CKOJIBKEHMS M TPEHHE NOKOSA. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHu4ecKoro IBH>KEHHMS Tela.

W3mepeHne CKopoCTH MPSMOIUHENHOTO IBUXKEHHUS.
Habntonenue siBneHus: MHEPLUU.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.

CrnoxxeHue cuJl, HallpaBJICHHBIX 110 OJJTHOM IIPSMOM.

S

Jlabopamopnuie pabomoul u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuka B
KUAKOCTH, MOJEIH JIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jajiee).

2. OmnpeneneHue cpeHell CKOPOCTH CKOJIbKEHHUSI OpyCKa WM IIapuKa 10

HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPIOTO Tena.

4. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pACTSLKEHUS (IedopMariim)
IPYKUHBI OT TPUIIOKEHHOU CHUJIBL.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

w

Paspnes 4. JlaBiieHnue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBIIEHUS M yBEIUYEHHs JaBieHus. JlaBieHue
rasa. 3aBUCHUMOCTb [JaBJE€HMs TIa3a OT o0bEMa, TemmepaTypsl. llepemaua
JaBJCHUS TBEPIABIMU TEJIaMH, XUAKOCTIMU M Ta3zamMu. 3akoH Ilackans.
[THeBMaTHuUeCKME MallIMHBI. 3aBUCHUMOCTb JAaBJIEHUS >KUJIKOCTH OT TJIyOMHBI.
I'mppocrarnueckuii mapanokc. CooOmaromuecss cocyasl. ['mapaBnuyeckue
MEXaHU3MBI.



AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpruunHbl CynecTBOBaHUS
BO3aylIHOM 000s0ouku 3emuin. OnbiT Toppuuermnu. U3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO AaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! s uamMepenust aTMOc(hepHOro JIaBJICHHUS.

JleicTBUEe KUJIKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TEO.
Breirankuaromas (apxumesnoBa) cwia. 3akoH Apxumena. [linaBanue Ter.
Bosnyxonnasanue.

Jemoncmpayuu.

3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coob1aronuecs CoCybl.

['mppaBnnyeckunii mpecc.

[TposiBnenue nercTBUs aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00BEMA MOrPYKEHHON YacTH

T€Ja ¥ IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCioBME IUIaBaHMs TeJ: IUIABAaHWE WM TNOTPYXKEHUE Tel B
3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEU TEJIA U )KUJIKOCTH.

S

N

Jlabopamopnuie pabomoul u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tejla B BOJEe OT 00bEMa
NOTPYKEHHOMU B KUJIKOCTh YaCTH TeEJA.

2. OmpeneneHue BBITAIIKUMBAIONIEH CHIIBIL, JICMCTBYIOLIEW Ha TENO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBMCHMOCTH BBITAJIKUBAIOLICH CUJIbI, AEHCTBYIOIIECH Ha
TEJIO B JKUAKOCTH, OT MacChl Tela.

4. OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJTKUBAIOIICH CUIIBI,
JNEUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOrpyX EHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WIHM KOHCTPYUPOBAHUE JIOJKU H
OIIpENICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckasi pabota. MOIIHOCTb.

[TpocThie MexaHW3MBbIL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mpocteix wmexanuszmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dsHeprus. KuHeTndeckas W IOTEHUHMAJIbHAs DSHEPIUs.
[IpeBpamieHrue OJHOTO BHJAA MEXAaHUYECKOW DJHEPrud B JPYyrol. 3aKOH
COXpPaHEHUS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomoul u onvimol.
1. OmnpeneneHue pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU
Teja M0 TOPU30HTATBHOM MOBEPXHOCTH.



2. HccnenoBaHue yciaoBUM PaBHOBECHS phlUara.
3. Wsmepenue KII/] HaK1OHHOM IJIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPT M.

8 KVIACC

Pa3nea 6. TenyioBnie ABJICHUA.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Macca u pa3mepbl aTOMOB U MOJieKyJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPIOro, KUAKOIO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHHE CBOMCTB Ia30B, KHJIKOCTEU
U TBEPABIX TEJI Ha OCHOBE IMOJOKEHUW MOJEKYJISIPHO-KUHETHYECKON TEOpHUH.
CMauvBaHHE U KallWJUISIPHBIE SIBJICHU. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS
yacTull. BHyTpeHHsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu:
Terionepegaya M coBeplieHHe  paboTel.  Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemnoTel. Y ienpHas TEI0EMKOCTh BellecTBa. Temioo0MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBienue wu
OTBEPJIEBAHUE KPHUCTAIMYECKUX BEIIECTB. YJ€JbHAs TEIUIOTA IUIABJICHMS.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kunenue. YenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTts Bo3myXxa.

OHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPaHUSL.

[TpuHiuner padoTel TemwioBbix aurareneit KIIJ TennoBoro auraress.
TeruioBble ABUTATENN U 3aIUTA OKPYKAIOLIEH CPeIbl.

3aKOH COXpAaHEHMsI U MPEBPALICHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO JABUKEHUSI.

Habnronenune nuddysun.

HabGnronenue siBneHuil cMaurBaHus U KallWJUISIPHBIX SIBJICHUIA.
HabGnronenue TemioBoro paciiupeHus Teil.

M3meHeHune qaBiaeHus raza npu M3MEHEHHH 00bEMa M HarpeBaHUM WM
OXJIQXK/ICHHH.

6. IlpaBuiia u3MepeHUs TEMIIEPATYPBI.

7. Buasl Tenonepenaymu.

8. OxJlaxkJieHHe NP COBEPIICHUU PAOOTHI.

9. HarpeBanue npu coBepiieHur pabOThl BHEIIHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabmoneHue kuneHusl.

12. HaGnrogeHne nocTossHCTBA TEMITEpaTyphl IIPH IJIaBJICHUU.

13. Mopenu TenioBbIX ABUTaTesen.

S .

Jlabopamopnuie pabomoul u onvimol.
1. OnsbIThl IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKCHUSL.



2. OnbIThI O BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WIIK caxapa.

3. OmnbITHl IO HAOIIOJAEHUIO TEIUIOBOIO PACIIMPEHUS ra30B, KUAKOCTEN U
TBEPABIX TEIL.

4. OmnpeneneHue AaBIeHMS BO3AyXa B OaJUIOHE IINPHULIA.

5. OmnbIThl, TEMOHCTPUPYIOLUIME 3aBUCUMOCTb JABJICHHS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. IIpoBepka rumoTe3bl JIUHEHHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOHWKA
KUIAKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TeMIiepaTyphbl.

7. HaOmonenue wm3MeHEHUs] BHYTPEHHEH SHEpruu Tejlna B pPe3yJibTare
TeIUIoNnepeaul U padoThl BHEITHUX CHJI.

8. HMccinenoBaHue siBI€HHUS TEIJIOOOMEHA MPHU CMEUIMBAHUU XOJOJHON U
ropsi4eu BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIUHAPOM.

10. OnpenieneHne yaenbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

13. OnpenienieHne yAenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. Jaekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnexkTpu3aums Tea. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumonencTeue
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI  B3aMMOJICUCTBUS
3apSKEHHBIX T€J OT BEJTUYHMHBI 3apAI0B U PACCTOSHUSA MEXKIY TE€JIaMu).

Onektpuueckoe noiie. Hanpsk€HHocTh dnekrpudeckoro nosist. [IpuHmmn
CYNEPIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »nekTpudeckux 3apsaoB. OJNEMEHTApPHBIM  AJIEKTPUYECKUN
3apsa. Crpoenuwe aroma. [IpOBOJHMKM WM JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIEMCTBUS 3JIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna TOKa. OJNEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBiIeHNE NPOBOJHMKA. Y AEIBHOE CONPOTHBJIEHUE BELIECTBA. 3aKOH
Oma nmima ywactka nenu. [locnenoBarenbHOE M MAPAIIIENBHOE COEAUHEHUE
IPOBOTHUKOB.

PaGota m MOIIHOCTH 3NEeKTpUUECKOro Toka. 3akoH Jlxoyns—Jlenna.
DONeKTpUYecKue Uenu M MOTPEOUTENN DIIEKTPUYECKOW HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctosiHHBIE ~ MarHuThbl. B3anMOAEHCTBME TOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnone. MarautHoe mojie 3eMJIM M €ro 3Ha4eHue Il JKU3HH Ha
3emne. OnbIT Opcrena. MarHuTHOe moJie 3JIeKTpudecKkoro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TE€XHUKe. JlefiCTBME MAarHUTHOIO MOJs Ha MPOBOJHHK C
TOKOM. DNeKTpoIBUraTesb OCTOSIHHOT'O TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENEN B TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKIMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS BJIEKTPUUYECKON 3HEPrUu.
DNEeKTPOCTAHIIMU Ha BO30OHOBJISIEMbIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.
1. Onexkrpu3zauus Tedl.



N

25.

JIBa pona HSNEKTpUYECKUX 3apsAlOoB M B3aUMOJICHCTBHE 3apSKEHHBIX
TEI.

Y CTpONCTBO 1 AEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKLHS.

3aKOH COXpAaHEHUS IIEKTPUUECKUX 3apsI0B.

[IpOBOJHMKY U AUDIIEKTPUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

McTOYHMKM TOCTOSTHHOTO TOKA.

JIeHCTBUSA DIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

. I'a30BbIl pazps.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 3JIeKTPUIECKOr0 HANPSIHKEHUST BOJIbTMETPOM.

. PeocTaT u mara3zuH cONpOTUBIICHHUI.

. BzaumopeiicTBre NOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MonienupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OmeIT Opcrena.

. MarauTHoe noJjie Toka. DJIeKTPOMarHur.

. JlericTBME MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

. DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

. UccnenoBanue sBJICHUS AJIEKTPOMArHUTHOM MHTYKIIUH.

. OnpiTel Papages.

. 3aBUCUMOCTb HAaNpaBJCHUsS HHAYKIIMOHHOIO TOKa OT YCJIOBHH €ro

BO3HUKHOBCHHUSI.
DNEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomosl u onvimol.

1.

N

ok W

10.

11.

12.

13.

OnpITel 10 HAOMIONEHUIO DIEKTPU3AUU Tel HWHAYKIHEH U MpH
COTIPUKOCHOBEHUHU.

HccnenoBanne AEUCTBUS AIEKTPUYECKOrO IO HAa NPOBOJHUKU U
TUDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETTH MOCTOSIHHOTO TOKA.
W3mepenue u perymmpoBaHe CUJIbI TOKA.

W3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnepoBanue 3aBUCHUMOCTH CHJIBI TOKA, UIYILETO YEPE3 PE3UCTOP, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

OnbITHI, J€MOHCTPHUPYIOIINE 3aBHCUMOCTD AIEKTPUYECKOTO
COTIPOTUBIICHHUS] MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAJN MONEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH TMPHU TMOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmiIa A7l CHIJIBI TOKA TPHU MApAJICIBHOM COEIWHEHUU

PE3UCTOPOB.
Omnpenenenne pabOTBl  AICKTPUYECKOTO TOKA, HIYMIETO 4Yepes
pe3ucTop.
OmnpeneneHre MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIICISIEMONH Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.
Onpenenenune KII/] HarpeBaTens.



14. MccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

15. U3yyeHue MarHUTHOrO TOJs TIOCTOSIHHBIX MAarHUTOB IMpU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanne MAEUCTBHUS DIIEKTPUYECKOIO TOKA HAa MAarHUTHYIO
CTPEJIKY.

17. ONbITHL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS
KAaTyIIKd ¢ TOKOM WM MarHuTa OT CWJIbl TOKa W HalpaBJ€HUs TOKa B
KaTylIKE.

18. 3yuenue AecTBUS MAarHUTHOTO IOJIS1 HA MPOBOAHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KII/l amekTpoaBUraTesibHol yCTaHOBKH.

21. OnbITEl 10 MCCIEJOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKUUU:
UCCJIEIOBAaHUE U3MEHEHUI 3HAUYE€HMsI U HANpPaBJICHUS] WHIYKIHMOHHOTO
TOKA.

9 KJIACC
Pasznea 8. Mexanndyeckue AIBJICHHUS.

Mexannueckoe aBwkeHue. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENTBHOCTh MEXAHWYECKOr0 JIBHKEHHUSA. PaBHOMEpHOE MNpSMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosMHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsSMOJIMHENHOE JBHKeHue. CBOOOIHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE nBUXKEHUE 110 OKpYyXHOCTU. [lepuoa u yactora oOpalleHus.
JIuHeitHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[lepBbiii 3axkoH Hrerotona. Btopon 3axkoH Herotona. Tperuin 3axoH
Herorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHHS! CKOJIbKECHUS,
CuJia TPEHUs MOKOS, APYTUE BUIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOPEHHE CBOOOJIHOTO
najgeHus. J[Bwxenne ruranet Bokpyr CosHua. IlepBasg kocMudeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuaJibHOM  TOYKM. AOCOMIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHus. MOMEHT CHUJIBI.
LleHTp TSIKECTH.

Nmnynee Tena. WM3Menenue wummynbsca. HMmmynsc  cuiibl.  3akoH
COXpaHEHMS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, yOpYyrocTH,
TpeHus. CBs3b 3HEprun U padoThl. IloTeHUManbHas 3HEprus Tenaa, NOJHIATOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHumanpHass JHEPIrHUs CXKATOU IPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKON SJHEPTUH. 3aKOH COXPaHEHUs
MEXaHUYECKON YJHEPTHH.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHMYECKOro JIBHIKEHMSI Tella OTHOCHUTEIBHO Pa3HBIX
TEJ OTCUETA.

2. CpaBHeHuME NyTeld W TPACKTOPUM ABMIKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.



W3MmepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHUSI.

HaGnronenue ABM>KEHUS Tella 10 OKPYKHOCTH.

HaOnronenne MmexaHUYeCKUX SBICHUH, MNPOUCXOISALIMX B CHUCTEME

orcuéra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUHU

OTHOCUTEJIBHO KaOMHETa (PU3KKHU.

7. 3aBUCHMOCTb YCKOPEHUS TeJla OT MacChl Tejla U AEUCTBYIOUIEH HA HETO
CHJIBI.

8. HaOurozneHue paBeHCTBaA CUII ITPU B3aUMOJICHCTBUY TEIL.

9. V3MeHeHue Beca Tena NpHu YCKOPEHHOM JIBUYKEHUU.

10. [lepegaya umiynbca Npyu B3aUMOACHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUH TEIL.

12. CoxpaHeHHre UMITYJIbCa IPU HEYIIPYTrOM B3aHUMOICHCTBUH.

13. CoxpaHeHMe UMITyJIbCca IIPU a0COIIOTHO YIPYTOM B3aUMOACHCTBHH.

14. HaGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPIUU MPU CBOOOTHOM I1aJICHUH.

16. CoXpaHeHHE€ MEXaHMYECKOM DSHEPruu TMpu JABWKEHUM Teja MO/

JNEUCTBUEM IPYKUHBI.

ok W

Jlabopamopnuie pabomosl u onvimol.

1. KoncTtpynpoBanue Tpakra Juisl pa3roHa U JaJlbHEUIIEr0 PAaBHOMEPHOTO
JBYKEHUS IIAPUKA WIH TEJIEKKU.

2. OmnpepneneHue cpeHe CKOPOCTH CKOJIbKEHUSI OpyCKa WM JBUKCHUS
HIapvKa [0 HaKJIOHHOW IUTOCKOCTH.

3. OmpezneneHne yCKOPEHUsS Tejla MPU PABHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTU MYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauajlbHOU CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Ciaud MPU PABHOYCKOPEHHOM JIBXKEHHHM O€3
Ha4YaJIbHOM CKOPOCTH MYTH OTHOCATCA KaK psii HEYETHBIX YMCEN, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JaBJIEHUS.

7. Omnpenenenne KodhPUIMEHTA TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

9. Omnpenenenne padOTbl CHIIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUU
Teja Mo TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpeenienne pabOTBl CHIIBI YOPYIOCTH MpHU MOJIBEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTHH.

®

Pa3znen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

KonebarenrHoe nBukeHue. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHMI:
NEpUOJ, YacToTa, aMIUINTyAa. MaTeMaTu4ecKnid W TNPYKUHHBIA MASTHUKH.
[IpeBpaiiieHne sHepruu Mpy Kojie0aTeIbHOM JBHKCHUH.

3aryxatomue  kosieOaHus.  BpIHykaeHHble — kojeOanus.  Pe3onaHc.
Mexannueckue BoJiHbL. (CBOWCTBAa MEXaHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBIL. J[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TENE, CEUCMUYECKUE BOIHBI.



3Byk. I'pOMKOCTb 3ByKa M BbIcOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue kosiebaHUM Tesl MOJ ACHCTBUEM CHIIBI TSDKECTH W CHIIBI
yIPYTOCTH.

Habnronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Halnronenue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpanenne npoAoIpHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienne 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHM PE30OHAHC.

Uk wnN

Jlabopamopnuie pabomoul u onvimol.

1. OmpeneneHue YacTOThl W TMEpUOJa KoJieOaHUM MaTEeMaTHYE€CKOTO
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U EPUOJIa KOJIEOAHHUM NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpUOJa KOJeOaHUM MOABEHIEHHOTO K
HUTHU I'py3a OT JAJIMHBI HUTH.

4. WccnenoBaHve 3aBUCMMOCTM TNepHOJa KOJ€OaHM MpPY>XKHUHHOTO
MasiTHUKa OT Macchl rpysa.

5. IlpoBepka HE3aBUCUMOCTH Iepuoja KojaeOaHul rpysa, MOoABEIICHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITbl, J€MOHCTPHUPYIOLIME 3aBUCUMOCTb IepuoAa KoyieOaHui
IPYKUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yckopeHusi CBOOOIHOTO NaJeHUS.

Paszpnes 10. Di1eKTPOMArHUTHOE 10J1€ U JIEKTPOMATHUTHbIEC BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMArHUTHBIE  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. Illkana sneKkTpoMarHUTHBIX BOJIH. Vcmoib3oBaHMe
3JIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSA3H.

DIJIEKTpOMaruuTHas npupoja ceeta. CKopocTh cBeTa. BomHOBBIE CBOKCTBA
CBeTa.

Jemoncmpayuu.
1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomoul u onvimol.
1. M3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOUIBI0 MOOUIIBHOTO
TenedoHa.

Pasznen 11. CBeToBbIC ABJICHUS.

JlyueBass  mogmenp  cBera. Mcrounuku — ceera.  [Ipsamonuneinnoe
pacopoctpanenne cBeta. 3arMmeHus ComHna u JlyHel. OTpaxeHue CcBeTa.
[1;mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBerta. 3akOH mnpesomieHus cBera. [losHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcronp30BaHWE TOJHOTO BHYTPEHHErO OTpPaXEHHsS B
ONTHYECKUX CBETOBOJAX.



Jlunza. Xonx nydeit B smH3e. Ontuueckas cuctema (oroarrapara,
MHUKpPOCKONIa M TeJecKomna. a3 Kak ontuyeckas cucreMa. biauzopykocth U
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OnbiTel HbloTona. Croxkenue
CIIEKTPAJIbHBIX 1IBETOB. J{ucniepcus ceera.

Jemoncmpayuu.

1. IIpsamosnHENHOE pacnpOCTPaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. Ilomyuyenue wu300pa)keHH B IUJIOCKOM, BOTHYTOM H BBIIIYKJIOM
3epKalax.

[Ipenomnenue cpera.

OnrTryeckuii CBETOBO/I.

Xox mydeil B coOOMparomieil JInH3e.

XoJ 1y4yer B pacCenBarOLIEH JIMH3E.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO JIMH3.

. Ipunuun nerictBus goroarnmnapaTa, MUKPOCKONA U TEJIECKOIA.
10. Moznens riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lonyyenue 6enoro cBeTa NpH CI0KEHUH CBETAa Pa3HbBIX IIBETOB.

© o N U A

Jlabopamopnuie pabomosl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiy4a OT yriia
naJeHusl.

2. HM3ydeHue xapakTEpUCTHK M300paKEHUSI PEIMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH YIUIa TPEJIOMJIEHHS CBETOBOTO Jy4ya OT
yTila naJieHus] Ha TPaHULE «BO3AYX—CTEKIIO».

4. IlonmyueHue U300pakeHUMN C TOMOIIBIO COOUPAIOIIEH JINH3BI.

5. Omnpenenenre  (OKYCHOTO  PAacCTOSHHMST W ONTHYECKOM  CHIIBI
cobuparomet TUH3bI.

6. OmnbITHI O Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

7. ONBITHI IO BOCIPUATHIO LIBETA MPEAMETOB MPU UX HAOJIIOJACHUH YEPE3
LBETOBBIE (PUIIBTPHI.

Pa3nea 12. KBanToBbIe IBJI€HHUS.

OmneiTel Pezepdopaa u minanerapHas mojiens aroMa. Mojens aroma bopa.
Hcenyckanne u nornouieHne cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PannoaktuBHocTh. Aunbda, Oera- u ramma-uznyudenus. CrtpoeHue
aToMHOro  sngpa. HyxknonHas Mozens  atomMHoOro  sapa.  M3oromsl.
PannoaktuBHbIe npeBpaenus. llepuon nomypacnaga aTOMHBIX s€ep.

SnepHble peakuuy. 3aKOHBI COXPAHEHHMsSI 3apsAI0BOIO U MAacCOBOT'O YMCEIL.
OHeprus CBsI3U aTOMHBIX sjep. CBs3b Macchl M dHEpruu. Peakuuu cuHTesa u
nenenus anep. Mecrounuku sneprun ConHIa u 3BE3 .

Snepnas sHeprervka. JIeMCTBUS paaMOAKTUBHBIX W3JIYYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIyYEHHUS U MOTJIOICHHUS.
2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp Boaopoaa.



4. HabGmionenue TpekoB B kamepe Buiibcona.
5. PabGota cuéTunka HOHU3HPYIOUIUX U3ITYyUEHUH.
6. Perucrpauus uzimydyeHusi NpUpOJIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnuie pabomosl u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHE SHEPIMH YAaCTULIBI IO TOPMO3ZHOMY
nyTH (1o gororpadusim).

3. W3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPHTEILHO-00001IAKOIIMIA MOXYJIb.

[ToBTOpUTETHLHO-0000IIAIOIIHIA MOJTYJIb npeaHa3HaYeH JUTSt
CUCTEMATH3allMM M OOOOIIEHHS NPEAMETHOIO COJAEpXKAHHMS W ONbITA
NEeSATENbHOCTH, PUOOPETEHHOTO NIPU M3YYEHHH BCEro Kypca (PU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (U3HKE IS
oOy4Jaronuxcsi, BBIOpaBIIMX 3TOT YUEOHBIN IPEIMET.

[Ipn wW3yuyeHHMH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYHOTCS
BUJbl JICSTEIIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTCsi JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAaHUPYEMBIX pPE3yJIbTaTOB OOy4YeHHS,
(dopMHpyeTCs €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
UCCJIEIOBaHUS SIBJICHUUM MIPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATD
(du3nuecKue SBJICHUSA, IPUMEHSS NOJyYCHHbIE 3HAHUS, PEIIaTh 3aJa4l, B TOM
YHCJIe KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHANBHO ~ JEATEIBHOCTHBIM  XapakTep  JAaHHOrO  pasjaena
peanu3yercs 3a CUET TOro, YTO OOYUAIOIIUECS BBITOIHSIOT 3a/1aHUsI, B KOTOPBIX
UM TIpejiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
(du3nuecKue sIBJIEHUS B OKPY KaIOIEl MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAY4YHbIE METOJbl UCCIEAOBaHUS (PU3HUECKUX SIBJIICHUM, B
TOM YHCIIE JJIs1 IPOBEPKU TUIIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayYHBIE OCHOBbI HamOOJEee Ba)KHbIX JOCTH)KEHHU COBPEMEHHBIX
TEXHOJIOTUWA, HAmpUMep, MPAKTUYECKOTO  MCHOJB30BAHMS  PaA3IMUYHBIX
MCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA IPEBpACHUS U COXpPAHEHUS BCEX
U3BECTHBIX BUJIOB SHEPTHUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @Qui3nku Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUs
HAIPaBJICHO Ha JIOCTM)KCHHE JTUYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynprare wusydeHuss GU3MKH HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi 'y oOyuawmierocs OyayT cOpMHUPOBaHBI  CIIEIYIOIINE
JUYHOCTHBIE PE3yNbTAThl B YACTH:

1) MAaTPHOTHYECCKOI0 BOCIIMTAHUA:

— MPOSIBIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3HYECKON HAYKU;
— LIEHHOCTHOE OTHOILIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA

— FOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJI€HUHU OOLIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUI
bu3uKy;

— OCO3HaHUE BaXXHOCTH MOPAIbHO-3THUYECKHUX IPUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:
— BOCIPUSATUE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HAaHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJOTHWM, BAKHEMIIEH COCTABIISIOLIEH
KYJIBTYDBIL;

— pa3BUTHE Hay4yHOW JII0OO3HATENILHOCTH, MHTEpEca K HMCCIEI0BATENbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusi  KyJAbTYpPbl  3/I0POBbSI M  3MOIHOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHWE IIEHHOCTU Oe3omacHOro oOpas3a >KH3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXXHOCTH TPaBHJI OE30MAaCHOTO TIOBEJEHUS Ha
TpPaHCIIOpTE, Ha JOPOrax, C AJIEKTPUYECKUM U TEIUIOBBIM O0OpYJAOBaHUEM B
JIOMAITHUX yCIOBUSX;

— c(hopMUPOBAHHOCTh HaBbIKa pediekcuu, NpPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAaKOTO K€ MPaBa y APYroro 4eiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHMBHOE YYacTHME€ B PEHICHUM NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3aluy, TropojJia, Kpas) TEXHOJOTHYECKOH U
COLIMAJIbHOM HAMpAaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIEe M (U3HUYECKUX
3HAHUM;

— MHTEPEC K NPAKTUYECKOMY M3YyUYEHHIO Npodecchii, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS



— OpHUEHTAlMs Ha NMPUMEHEHHE (PU3NYECKUX 3HAHMM JUIs pelIeHUs 3aJad B
00JIaCTH OKpYXaroleh Ccpelbl, IJIAHUPOBaHUS TOCTYIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPEIbI;

— OCO3HaHHWe II00aIbHOrO XapakTepa SKOJOTMYECKHX MNpoOJieM U MyTed ux
peleHns;

8) amanTanmu K M3MEHAKWINMMCH YCJIOBUSM COLHMAJBHON M NPHPOIHOU
cpeabl:

— TOTpeOHOCTh BO B3aWMOJCHCTBUM MPU BBINOJHEHUU MCCIECIOBAaHUN H
IPOEKTOB (PU3NYECKON HANpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHUX; .

— TIOBBIIIEHWE YpPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MNPaKTHYECKYIO
NEATEIbHOCTD;

— NOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4Yucie (GOPMYIUPOBATH
UJIeU, TIOHSITHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SABJICHUSX;

— OCco3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JlacTH
bu3uKy;

— IUJIAHUPOBAHUE CBOETO pPa3BUTHS B MPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh U BBIABIISITh B3AUMOCBSI3H MPUPO/IbI, OOIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

— OLIEHKa CBOMX JCHCTBHM C Y4YETOM BIMSHMS Ha OKPYXAIOIUIYIO Cpeny,
BO3MOXHBIX TJIOOAJIBHBIX MTOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIbTATDBI

B pesynprare ocBOoeHHs MporpamMMmbl Mo (pU3MKe HA ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITIE MO3HABATEIIbHBIC
yHHUBEpCaJdbHbIE Y4YeOHbIE JACWCTBHUA, KOMMYHUKATHBHBIC yHHBEpPCaIbHBIC
ydeOHbIe ACUCTBHS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUeOHBIC JCHCTBHSL.

ITo3naBaTe/bLHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

Ba3oBble Jiornyeckne AeiicTBU:

e BBUBIATHD M XapaKTE€PU30BaTh CYIIECTBEHHBbIE MNPU3HAKA OOBEKTOB
(s1BNIEHUN);

e YCTaHABIMBATh CYILIECTBEHHBIM MPU3HAK KJIACCHU(PUKALMH, OCHOBAHMUS
JUTst 0000IIEHUs U CPaBHEHUS;

e BBIBIIATH 3aKOHOMEPHOCTHM M NPOTHUBOPEYMSI B pPaccMaTpUBAEMBbIX
(dakrax, JaHHBIX W HAONIOACHUSX, OTHOCSIIMXCA K (PU3MUYECKUM
SBJICHUSIM;

e BBIBIIATh PUUYUHHO-CIICJCTBEHHBIE CBSI3H MPU U3YUEHUU (PU3HUECKUX
SBJIGHUA W TPOLIECCOB, JENaThb BbIBOJAbI C  HCIIOJIb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHHM, BbIIBUTAaTh THUIIOTE3bI
0 B3aUMOCBS35X (PU3NYECKUX BEJIUYMH;

e CaMOCTOSITENIBHO BBIOMPATh CIOCOO pelieHHuss y4eOHOU (U3HUecKou
3a/1auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PELICHUS, BEIOOP Haubosee
MOAXOJSILIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeliCTBUA:



UCIIOJIb30BaTh  BOIPOCHl  KaK  MCCJIEIOBATEIbCKUA  MHCTPYMEHT
MO3HAHUS;

IPOBOJUTh IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY  OIBIT,
HECJIOKHBIN (U3UYECKUN HKCIIEPUMEHT, HEOOJIbILIOE MCCIEI0BaHNE
(bU3UYECKOrO SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITETLHO  (OpPMYJIUPOBAaTh  OOOOIIEHHS] U  BBIBOJBI MO
pe3ysbTaTaMm NPOBEAEHHOTO HAOJIIOICHHS, ONIBITA, UCCIIEAOBAHMS;
IIPOTHO3UPOBATh BO3MOYKHOE JalbHEHIlIee pa3BUTHE (PUINYECKHUX
MPOLIECCOB, a TAK)K€ BBIJIBUIaTh NPEANONOXKEHUs 00 MX pa3BUTHUU B
HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpOChl PU MOUCKE
1 0TOOpe MH(POPMALIMK UM JAHHBIX C YYETOM MPEMI0KEHHOU yueOHON
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTaBIICHNUS;
CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpEeACTaBICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMU
CXeMaMH, IrarpaMmmMamMu, HTHOU rpa@uKoi U MX KOMOWHALIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBLIC yqeﬁﬂme HeﬁCTBHﬂ:

B X0/ie 00CYX/JIeHHs y4eOHOro MaTepuaiia, pe3yabTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXaaeMou
TEMbl M BBICKA3bIBaTh WJIEH, HALEJICHHbIE HA pELICHUE 3aJaud U
nojJiep>xaHue 0JaroxenareIbHOCTH OOLIEHUS;

COIMOCTAaBIISAITh CBOU CYXJIEHUS C CYXACHUSMHU APYrMX YYaCTHHKOB
Jyanora, OOHapyKMBaTh pa3Myle U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOJMYHO MPEACTAaBIATh PE3YJbTAThl BBIIOJHEHHOTO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCIOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MpPU PELIEHUHM KOHKPETHON (Pu3nuecKon
poOIEMBI;

NPUHUMATh LEIM COBMECTHOM  JI€SITEIbHOCTH, OpPraHU30BbIBATH
JNEUCTBUA 1O €€ JOCTHKEHHUIO: paclpelessTh poyik, OO0CYXIaTbh
MPOIIECChl U PE3YyJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJMHUPYSI CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl,

OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOLIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOATEIBbHO CPOPMYITHUPOBAHHBIM YUYaCTHUKAMHU B3aUMOIEHCTBHUS.

PerJIHTI/IBHLle YHuUBEPCAJIbHLIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBI B KU3HEHHBIX W  Y4YEOHBIX CHUTyalHUsX,
TPeOYIOUIUX JJI pelieHust PU3NIeCKUX 3HaAHUM;



OPUEHTUPOBATBCS B PpA3JIMYHBIX MOAXOAAX TMPHUHATUA pELICHUN
(MHIMBUAYaJIbHOE, MPUHITHE PELICHUs B IPYIIE, MPUHATAE PELICHUN
rpynmnoi);

CaMOCTOSATEJILHO COCTAaBIISATh AITOPUTM PELICHUS (PU3HUECKOW 3aJ1auu
WIM IUIaHa HCCIEAOBaHUS C Y4YETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTUpPOBaTh MpeJiaracMble
BAPUAHTBI PEUICHUN;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CﬂMOKOHTpOJIL, AMOIUOHAJIbLHBIN UHTE/JIEKT:

JlaBaTh AaJEKBAaTHYIO OLEHKY CHUTyallud M T[pejiaraTh IUlaH €€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHS] (HEIOCTH)KEHHS) pe3yJIbTaTOB
JEeSATENbHOCTH, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JI€ATEILHOCTD (B TOM YHCJIE B XOJ1 BHIIIOJIHEHUS
(U3MYECKOr0 MCCIENOBAaHMA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHHUBILUXCS CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIM U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpPYroro 4ejoBeKa B XOJA€ CIOpa WIH
JUCKYCCUM Ha HAy4yHYIl0 TE€My, I[OHMMAaTh MOTHUBBI, HAMEpPEHHUA U
JIOTUKY APYroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pElIEHUU (PU3MYECKUX 3a/1ay
WIM B YTBEPKACHUSAX Ha HAYYHbIE TEMbI H TAKOE K€ PABO JIPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHny oOyueHus B 7 KJjacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHSA: (U3UUYECKHE U XUMHUYECKUE SIBJICHUA,
Ha0JII0ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUA BeulecTBa (TBEPAOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOE JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJIMHEHHOE), TPACKTOpHs, PaBHOJEHCTBYIOLIAS
cuna, Jedopmamus  (ympyras, —IUIacTHYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath aBieHHus (AU dy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEILLIECTBA, PABHOMEPHOE [IBJKEHHE, HEPAaBHOMEPHOE JIBUIKEHHE,
MHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OChIO BpalleHMs, Iepefada JaBJIEHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOC(EpHOE [aBlIEHUE, IJaBaHUE
T€J, NPEBpAIlCHUs] MEXaHUYECKOM SHEpPruM) MO ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JlaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBICHUE M3YYECHHbIX (PU3NYECKUX SIBJICHUUA B
OKpPYXalollleM MHpE, B TOM 4YHCe (PU3NYECKUE SIBJICHUS B MPHUPOJIE:
NPUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOW U HEXUBOU
NpUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro AaBJICHUS HA XKUBON OpPraHu3M, IJIABaHHUE PbIO, phlUuaru
B TEJ€ YeJOBEKa, NMPU 3TOM MEPEBOJUTH IMPAKTHUECKYIO 3a7ady B



y4eOHYI0, BBIJICTSATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBJICHUIA;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa Tell M (uU3MYecKkue sBICHUS,
UCTONB3YsS (U3MYECKHE BEIMYMHBI (Macca, 00bEM, IUIOTHOCTH
BEILECTBA, BpEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CWJa TPEHHWs, JaBjeHue (TBEPIAOro Tena,
XKUJKOCTH, Tra3a), BBITAJKHUBAIOLIAS CHJIa, MEXaHH4YecKas padora,
MOIITHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KOA()PUIMEHT MOJIE3HOIO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl U IOTEHLIMAJIbHAS SHEPIUs), IpU
ONMMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIb3YEMBIX
BEJIMYUH, HX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIMYHH,
HaXOJUTh (POPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETUUMHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3yYEHHBIX 3aBHCHMOCTEN
(U3UYECKHUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOLECCHI,
WCIIOJB3Ys MpaBWiIa CIOXKEHUS CUJl (BIOJIb OJHOM MpsIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(Ob;oka), «30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEPruu, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (DU3UYECKUE SIBJIECHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
yuciie M B KOHTEKCT€ CHUTyallUd MPAKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBISATh NPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oOBsicCHEHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBA  (IU3MYECKUX  SBJICHHM, (PU3MYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemarb pacdy€THhIe 3aAauu B 1—2 JEWCTBHS, MCIHOJB3YS 3aKOHBI U
dbopmyiibl, cBsi3bIBatolMe (GU3UYECKUE BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCIOBHSI  33Jaud  3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
(du3nYecKre BeIMYUHBI B (OPMYJbl U MPOBOJUTH PACUEThI, HAXOJUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUISl PELIEHUsl 3a/lay, OLICHUBATh
PEATMCTUYHOCTh MOJY4Y€HHON (PU3UUECKON BEIIMYUHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEMIUTh MNPU IOMOIIU
(U3MYECKUX METOJIOB, B OINHWCAHUM HCCIECIOBAaHUS  BBIJIEIATH
MpOBEPSIEMOE MPEINOIOKEHNE (rumoresy), pa3nuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OIIUOKH B XOJI€
OIIbITA, JIENIATh BBIBOJBI IO €T0 pe3yjibTaTaMm;

IPOBOJUTH OIBITBl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
dbu3myeckux  CBOMCTB  Te: dbopmyIupoBaTh  IPOBEPSIEMbIE
NPEANOIOKEHUs, CcoOMpaTh  yCTAaHOBKY M3  NIPEIJIOKEHHOIO
000pyI0BaHUs, 3aMUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJIbI;
BBINIOJIHATH MPSMbIE MU3MEPEHUsI PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOIOBBIX U
nu(ppoBBIX TPUOOPOB, 3aMHUCHIBATh IMOKAa3aHUsS MPUOOPOB C Yy4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUUMHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH
PaBHOMEPHO JBMXXYLIErOCS Tela OT BPEMEHHU JIBHXKEHMS Te€ja, CHIIbI
TPEHUSI CKOJIbXKEHUSI OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€J1 U HE3aBUCUMOCTH CHJIbl TPEHHSI OT IUIOLIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYKUHbBI, BbITAJKUBAIOUIEH CUIIbI



OoT 00BbEMa MOrPY>KEHHOM YacTH Tejla U OT IJIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIyOMHBI, HAa KOTOPYIO
IIOTPYKEHO TEJ0, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHUS pblyara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBAHUS,
coOupaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIEIys
NPEMJIO)KEHHOMY  IJIaHy, (UKCHUpPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BUJE MPENIOKEHHBIX TAOIHI] U
rpauKoB, 1eaTh BHIBOABI IO pE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHS (PU3HUYECKUX BEJIMYUH (IJIOTHOCTh
BEILECTBA JKUJKOCTU W TBEPAOrO TeJa, CUIa TPEHHUS CKOJIbKEHUS,
JABJIEHUE BO3[yXa, BBITAIKUBAKOIIAsg CHUJIA, JEWCTBYIOIIAs Ha
NOTPYKEHHOE B JKUAKOCTb TEJNO, KO3(DPHUIMEHT MOJIE3HOrO AEHCTBUSA
IPOCTBIX MEXAHU3MOB), CJE€Ays MNPEIJIOKEHHON HWHCTPYKUUU: MpU
BBINIOJIHEHUH M3MEPEHUN COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI,

coON0aTh MpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
1a00paTOpHBIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHLMUIIBI JEUCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOILAIOIIHUECS COCY/bl, OapoMeTp,
phlyar, MOJABUHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHASI INTIOCKOCTH;
XapaKTepu30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUCaHUA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJAOIPOBOJA, THAPABIMYECKHA THpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HAcoC, apeoMeTp), HCMOIb3Yys
3HaHMSI O CBOMCTBaX (U3MYECKUX SIBICHUM U HEO0OXOAHMbIE
(du3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPbl  (HAXOAUTh HWH(MOPMALMI0O O MpuUMepax)
MPAKTUYECKOT0 MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
YKU3HM JUIsl 0OecrieueHns: 0€30acCHOCTH MPU O0pallleHUH ¢ MpubopaMu
U TEXHUYECKUMH YyCTPOMCTBAMHU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY KAIOILEH CPEJIE;
OCYUIECTBJISITh OTOOpP MCTOYHUKOB HHpopMauuu B HHTepHere B
COOTBETCTBMM C 33JlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUM M NYTEM CpPaBHEHUS pPa3IUYHBIX HCTOYHHKOB
BBIICNIATh HMH(POPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM WIIN
MOKET OBbITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOTro CcoJepKaHusl, CIPABOYHbIE
MaTepuaibl, pecypcbl cetu  MHTepHeTr, BiuaAeTb NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMHU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHHKOB MH(OpMaALUU PU3NYECKOTO COJAEPKAHUS, B
TOM 4HCII€ MyOJIMYHO JeNaTh KpaTKue COOOLIEHUs O pe3ysbTarax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWI, MpPU 3STOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHbIM MOHATUMHBIA anmapatr Kypca (U3UKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIIOJIHEHUHM Y4E€OHBIX MPOEKTOB M UCCIEIOBAHUNA paclpenessTh
00s13aHHOCTH B TPYyNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JACUCTBUM, alE€KBAaTHO OLICHUBATh



COOCTBEHHBIN BKJIazg B ACATCIIbHOCTD T'pPyHIIbI, BBICTPAanBaThb
KOMMYHHKAaTUBHOC BBaHMOHeﬁCTBHG, YUYUTBIBAA MHCHUC OKPYIKAIOIINX.

K koHny oOyueHus B 8 kJjacce npeaMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAOIINXCS YMEHU:

e HCIOJNB30BaTh IMOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE
JIBYKEHUE aTOMOB M MOJIEKYJ, arperatHble COCTOSIHHS BEIECTBa,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACBILIEHHBIN U HEHACHIIICHHBIN
nap, BIAQXHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHSS JHEPrus,
TEIUIOBOM  JIBUIaTellb, JJEMEHTAPHBIA  JJIEKTPUYECKHW  3apsf,
ANEKTPUUECKOE TMOJ€, MPOBOJHUKH U JUAIEKTPUKH, MOCTOSHHBIN
AIEKTPUUECKHUI TOK, MAarHUTHOE TOJIE;

e pasnuyaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHWE, KalWUISpHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCALUs, IJIaBJICHUE, KpUCTaIIA3aIUs
(oTBEepAEeBaHKE), KUIEHWE, Temlonepenaya (TEIIONPOBOAHOCTb,
KOHBEKIMS, U3IyUEHHUE), FJEKTPU3aLUs TE, B3aUMOJICHCTBUE 3apsi/iOB,
JENUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEICTBHE MAarHUTOB, JIEHCTBUE MATHUTHOT'O MOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHAYKUMSA) MO ONHCAHMIO HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JlaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaTh IMPOSBICHUE M3YUYCHHBIX (PU3UYECKUX SIBJICHUUA B
OKpYXalollleM MHpE, B TOM 4HCe (PU3NYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KallWJUISIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTalbl B npupone, uznydeHue CoiHia, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, oOpa3oBaHUE pOChI, TyMmaHa, UHEs, CHera,
ANEKTPUUECKUE SABJICHHS B aTMoc(epe, dJIEKTPUYECTBO KUBBIX
OpraHMW3MOB, MarHuTHOe Toyie 3emiM, JApeiid MOoJCoB, POJib
MarHUTHOTO TOJIA JUISl KU3HHU Ha 3emiie, MOJISIPHOE CUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJady B  y4eOHyl,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHU) (PU3UUYECKUX SBICHUN;

e ONUCHIBATh M3YyYEHHbIE CBOWCTBA Te€l U (U3UYECKUE SIBICHMUS,
UCTIONIb3Ysl  (U3MYECKUE BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJAENbHAas TEIUIOEMKOCTh BEILECTBA,
yJelibHas TEeIUIoTa IUIABJICHMS, yJAeNbHas TEIuloTa napooOpa3oBaHMs,
yAelbHas TEeIIoTa CropaHusl TOIUIMBA, KO3(PQMUUMEHT MOJIE3HOI0
JIEUCTBUSA TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsl, cuia TOKa, OJJIEKTPUUECKOE HampsKeHHeE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEJIbHOE CONPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA), PU ONMHUCAHUH ITPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEJIMYUH, 0003HAYEHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaThb CBOWMCTBA TeJ, (PU3UYECKHE SIBJICHUS M MPOLECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHHUsI  BELIECTBA, MPUHLMI  CYNEpHoO3UIUM  moned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Owma mis



ydacTka 1enu, 3akoH Jxoynsa—JleHna, 3aKkoH COXpaHEHUsI SJHEPTUH, IIPU
TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHUChIBaTh €ro
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCIIE U B
KOHTEKCTE€  CHUTyallU  IPAaKTMKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBbsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1—2 U3y4YeHHBIX CBOWCTBA (PU3MUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacy€THhIE 3aJa4u B 2—3 JEWCTBHS, MCIOJb3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatolve (GU3UYECKUE BEJIMYMHBI: HA OCHOBE aHaJM3a
YCJHOBUS 3aJ]a4 3aIIMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIS PEIIeHMs] 3aJlayd, BbIOMpATh 3aKOHbI U (HOPMYJIbI,
HEeoOXoauMble JUIsl €€ pelieHusi, IPOBOAUTh PACUETHI U CPaBHUBATh
MOJIyYEHHOE 3HA4YeHHE (PU3MYECKOW BEJIIMYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MNpPU IMOMOIIU
(U3HYECKMX METOJI0B, UCIOJIb3Ysl ONMHMCAHUE MCCIEI0OBAHUS, BBIICIATh
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATH IPABWIBHOCTB IOPSAIKA
IIPOBEJCHUS UCCIIEIOBAHUS, JENATh BEIBOBI;

IPOBOJUTH OMBITHl 1O HAOIIOACHUIO (PU3NYECKHUX SIBICHUN WU
(GU3NYECKUX CBOWCTB TeN (KaOWUIAPHBIE SBJICHHS, 3aBUCHMOCTh
JABJIEHUSI BO3/yXa OT €ro 00bEéMa, TeMIEPATYpbl, CKOPOCTH Ipolecca
OCTBIBAaHUS M HArpeBaHMsl IPU H3JIYYEHHH OT IBETA M3Jy4arollen
(mormoujaroniei) MOBEPXHOCTH, CKOPOCTh HUCHApPEHUs BOJABI  OT
TEMIIEPATYPBI KUIAKOCTH M IUIOIIAAN €€ MOBEPXHOCTH, DIJICKTPU3ALMS
T€I W B3aUMOJECHCTBUE DJJIEKTPUUYECKUX 3apsaoB, B3aUMOJCHCTBHUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACWCTBUS MArHUTHOTO IIOJS HA MPOBOJHHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUIATEINS MTOCTOSSHHOIO
TOKa): (OpMYJIMPOBaTh MPOBEPSIEMbIC MPEANONI0XKEHUsA, COOUpaTh
YCTAaHOBKY M3 MPEIJI0KEHHOIO0 000pyAOBaHUs, OMUCHIBATh XOJ ONbITA
1 (OpMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh ~ MPSIMbIE  HU3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIAKHOCTU BO3/lyXa, CHWJIBI TOKAa, HANPSOKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUYECKUX BEIIUYMH, CPABHUBATh
pe3yabTaThl  M3MEpPEeHHM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
MTOTPEIIHOCTH;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BETUUNHBI
OT JPYrol € HCIOJb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAJAN IONEPEYHOIO
CEYEHUS W YJEIBbHOIO COIPOTHUBJIEHUS BEIIECTBA IPOBOJHMKA, CHIIBI
TOKA, MAYLIEr0 4epe3 NPOBOJHMK, OT HAIPSIKEHHS HA IMPOBOJHUKE,
MCCIICIOBAHUE TIOCJIEIOBATENIBHOTO M IApaJUICIbBHOTO COEAUHEHHN
IIPOBOJIHUKOB): IJIAHUPOBATh HUCCJEIOBAHHUE, COOMPATH YCTAHOBKY U
BBINIOJIHATD U3MEPEHMUS, CIEAYs MPEII0KEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl NOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOMUI M TpauKOB,
JIeJaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEN0BAHNS;

IPOBOJUTh KOCBEHHBIE HM3MEpEHUsl (pu3nyeckux BeandyuH (ylerabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHUBICHHE IPOBOJHMKA, paboTa H
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHHUsI, COOMPAThH



HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON UHCTPYKIIHH,
Y BBIUYHCIISATH 3HAYEHHUE BEJINYUHBI,

e cOONIOAATh MpaBWa TEXHUKU OE€30MaCHOCTH NpH  pabore ¢
71a00paTOPHBIM 000PYAOBAaHUEM;

e XapakTEepU30BaTh MPUHLMUIIBI JCHCTBUS M3YyYEHHBIX NPHUOOPOB MU
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONUCaHUA (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETD, MapoBas TypOUHa, aMIIEpPMETP,
BOJIbTMETP, CUETUMK AJIEKTPUUECKON 3HEPTUH, DJIEKTPOOCBETUTEIIbHbBIE
npuOOPBHI, HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (npumepsr),
ANEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT, DJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHMS O CBOMCTBaxX (PU3MYECKHX
SBJICHUI U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIbHBIE
npuOOpsl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JIEKTPUYECKHUX
Hened ¢ NOCIeNOBaTENbHBIM W MapajuIeIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHblE  O0OO3HAYEHUS  DJIEMEHTOB
ANEKTPUYECKUX LIETIEH;

e TMPUBOAUTH NpUMEPHl (HAXOAUTh HHPOpPMALKIO O MpPUMEpax)
MPAKTUYECKOT0 MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HM JUIsl 0OecrieueHns: 0€30aCHOCTH MPU O0pallleHUH ¢ MpubdopaMu
U TEXHUYECKUMH YCTPOICTBAMHU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY KAIOILEH CPEJIE;

* OCYIIECTBSITH MOWCK HHQOPMALHMH (U3HICCKOrO COACPIKAHHSA B
NHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUH M IMYTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX HMCTOYHMKOB BBIAEHATh HMH(POpMaALMIO, KOTOpas
ABJIETCS IPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

e HCINOJNB30BAaTh IMpPU BBIMNOJIHEHUU Y4YEOHBIX 3aJaHUN HAY4YHO--
NOMYJISIPHYIO JIUTEPaTypy (PU3MYECKOTrO CcoJepKaHusl, CIPABOYHbIC
MaTepuaibl, pecypcbl cetd HTepHeTr, BiaAeTb NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMH U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U KPATKUE YCTHBIE COOOILEHUS,
00o6mass MHPOpMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (PU3HUYECKOTO
COJlep)KaHMUs, B TOM 4Hcie NyOJIMYHO TNPENCTABIATh PE3YJIbTATHI
NPOEKTHOM WM  UCCIENOBATEIbCKOM JEATENBHOCTH, IPU 3TOM
I'PAMOTHO MCIIOJIb30BAaTh W3YYEHHBIM NOHATUWHBIA anmapar Kypca
(U3HKHU, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTALIMEH;

e IIpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCICAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpenensTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMHU 33J]a4aMH, CJIEJIUTh 32 BBIIIOJIHEHHEM IUIaHa ACHCTBUI
U KOPPEKTHUPOBATH €ro, aJI€KBaTHO OLEHHWBATh COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTD TPYIIIIbI, BBICTPaNUBAaTh KOMMYHUKAaTHUBHOE
B3aMMOJIEUCTBUE, MPOSIBIIASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K koHny oOyueHus B 9 kJjacce npeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATHSA: CHUCTEMa OTCUY€Ta, MarepuajbHas TOYKa,
TpaeKkTopusl, OTHOCHUTEIBHOCTD MEXaHUYECKOTO JBUKEHUS,
nedopmanus (ynpyras, mjiacTuieckas), TpeHUue, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO
TBEPAOE TENO, LEHTP TSHKECTH TBEPIOIO Tella, pPaBHOBECHE,
MEXaHUYeCKue KoieOaHHUsl U BOJIHBI, 3BYK, MH(QPaA3BYK U YJIbTPA3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJIbHO30PKOCTb,  CIEKTPbl  HCIIyCKaHUS U
NOTJIOIIEeHUs, alb(a, OeTa- U raMMma-u3JIydeHHUs, M30TOIbI, sepHas
HHEPreTUKa;

pasnuyarh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEMHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUXKEHUE, CBOOOIHOE
najeHue  TeJ, PABHOMEPHOE  JABWKEHHUE 1O  OKPYXHOCTH,
B3aMMOJICUCTBUE  TeJl, PEAKTUBHOE JBWKEHHE, KoJieOaTelIbHOE
JIBIKEHUE (3aTyxaloluMe W BbIHY)XJICHHbIE KoJieOaHUs), pPE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaX€HUE  3BYyKa,  MNPSMOJMHEIHOE
pacnpocTpaHeHUE, OTpPaKEHUE U MPEJOMIIEHHE CBETa, IMOJHOE
BHYTPEHHEE OTPaKEHUE CBETA, Pa3jOKE€HHUE OEJOro CBeTa B CHEKTP U
CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JIMCIEPCUS CBETa, €CTECTBEHHAas
PaZ0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3IIyUECHHS)
N0 OINHUCAHUIO HUX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKHX SIBJICHUUA B
OKpYy»XaroleM MHupe (B TOM yucie (U3HYECKHE SIBJICHUS B MPHUPOJE:
OPWIMBBL M OTJIMBBI, JBWXKEHUE TuIaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
L[BETA TeJ, ONTUYECKUE SIBJICHUS B NMPUPOJE, OMOIIOIrMUECKOE JEHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3JyYEHUH,
€CTECTBEHHBI  PAaJMOAaKTHBHBIA  (OH,  KOCMUYECKHE  JIy4H,
pPaMOAaKTUBHOE  W3JIyYEHHE MPUPOAHBIX MHHEPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHu3M YeJIOBEKa), MpU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJadyy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHU) (PU3UUYECKUX SBICHUN;
ONKCHIBATh W3YYEHHBIE CBONCTBA Tell M (U3MYecKue sBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BETUYUHBI (CpElIHSAS U MIHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YINPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, BEC Tella, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHHUYecKasi paboTa MU MOIIHOCTb, MOTEHIMAIbHAS SHEPrUs
Tena, MOAHSATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
C)KaTOM NPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MeXaHu4decKas
DHEpPrus, MEepUoj U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTejb MPEIOMIICHUS
Cpellbl), MpU OIMCAHWU TMPABWIBHO TPAKTOBaTh (PUIMYECKUH CMBICI
UCIIOJIb3yEMbIX BEIMYMH, OOO3HAYEHHUS U E€JUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTH (POPMYJbI, CBS3bIBAIOIIME JaHHYIO (DU3UUYECKYIO
BEJIMUMHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpaduKU H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,



NPUHIMUI CYNEPHO3UIMU CUJI, MPUHUUI OTHOCHUTENbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3apsii0BOrO M MacCOBOTO
yucell TMpU SAEPHBIX pPEaKUUsAX, OpU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTUYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NIPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 2—
3 JIOrMYecKux IIaroB € ONOpPOM Ha 2-—3 U3YYEHHBIX CBOWMCTBA
(bu3NYECKUX ABICHUM, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;
pemiarb pacy€THble 3ajaud (OomMparlluecs Ha CHCTeMy U3 2-—3
YpaBHEHUH), MCHOJb3Ysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOIINE
(¢u3nyYecKue BEJWYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJlayu
3alMChIBATh KPAaTKOE yCIOBHUE, BBIABIATh HEAOCTAIOIIME  WIIU
M30BITOYHBIE JAHHBIC, BHIOMPATH 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIyYEeHHOT'O 3HAYeHUS (PU3HUYECKOU BEJINYMHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh MPU IMOMOIIU
(U3HYECKUX METOJOB, UCIOJIb3Ysl OMHMCAHUE MCCIEI0OBAHUS, BBIICIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI MCCIIEOBAaHUsA, JEJaTh BBIBOJbl, HWHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OIBITHl 1O HAONIOACHUIO (PU3NYECKUX SIBICHUN WU
(bu3NYECKUX CBOMCTB TN (M3ydyeHHE BTOPOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOoJeOaHUl MPYyKUHHOTO
MasTHUKA OT MAcChl rpy3a 1 )KECTKOCTH MPYKUHBI U HE3ABUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSMOJIUHEHHOE paclpoCTpaHEHUE
CBETa, pa3JoXKEeHUe Oenoro cBeTa B CHEKTpP, HW3YYEHUE CBOICTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUs TPeIMETa B
coOuparoiei JuH3e, Ha0II0JeHUE CIIOIIHbBIX U JIMHEHYaThIX CIIEKTPOB
U3ITyYEHHSI): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 0OOpYJIOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 pPE3yJbTaThl,
bopMyIHpOBATH BHIBOJIHI,

NPOBOJUTh MpPU HEOOXOJUMOCTHM CEPUI0 TMPSAMBIX H3MEPEHHUI,
ONpejeNsisi CpeaHee 3HaueHHEe U3MepsAeMOl BeIUYuHbl ((hoKycHOe
paccrosiHie coOuparolieil JuH3bI), OOOCHOBBIBATH BBIOOP cIocoba
U3MEpEeHHUs (M3MEPUTENLHOTO TpUdopa);

MPOBOJUTh MCCJIEIOBAHUE 3aBUCUMOCTEM (PU3MYECKUX BEIUYHUH C
MCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTb ITyTH OT BPEMEHU
[P PaBHOYCKOPEHHOM JABWXEHUHU 0€3 HayalbHOW CKOPOCTH, NMEpPHOJa
KOJI€OaHHI MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTpakKeHMUs! CBETa OT yrija MaJieHUus W yria MpejloMJIEHUs OT yria
NajJieHus): IUIAaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpAaTh
YCTaHOBKY, (DUKCUPOBATH PE3YJIbTAThl MOJIYYEHHOM 3aBUCUMOCTH
(¢bU3MYECKUX BEJIMYMH B BHUJI€ TaONUIl U rpadUKoOB, JAeiaTh BBIBOJLI MO
pe3ysbTaTaM MCCIIEOBAaHUS;

IIPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX BEIUYMUH (CpeaHss
CKOPOCTb M YCKOPCHHE Tela IPH PaBHOYCKOPECHHOM JBI)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPYKUHBI, KO3PPUIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHU4ecKass padoTa MU MOIIHOCTb, 4acTOTa U



NepUoJl KoJeOaHUl MaTEeMaTUYECKOrO0 U MPYKMHHOIO MAasiTHUKOB,
ONTHYECKass cuia coOMparoleld JIMH3bL, pPagUOAKTUBHBIN (OH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY U
BBINIOJIHATh ~ U3MEPEHMS, CIEAys MPEJIOKEHHONM  HHCTPYKILHH,
BBIUMCIIATh 3HAYEHUE BEJIWYMHBI M aAHAIM3UPOBATh MOJIyYEHHbIE
PE3yABTaThI C YYETOM 3aJaHHOM MTOTPEIIHOCTHA U3MEPEHN;

coOoaTh IMpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

pa3nuyaTb OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3NYECKHX MOJEINIECH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IJIJaHETapHas MOJEJIb aTOMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTI0 SI/IPa;

XapaKTepu30BaTh MPUHUUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONUCaHUA (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakera,
9XO0JIO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHOJB3ysS 3HAHUSA O
CBOMCTBaX (U3MUECKUX SBJICHUM M HeoOXxoauMmble (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh  CXEMbl M  CXEMaTUYHbIE PHUCYHKHM  H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX npudOpoB U
TEXHOJIOTUYECKUX IPOLIECCOB MPHU PELIEHUU Y4eOHO-IPAKTUYECKUX
3aJlay, ONTUYECKUE CXEMBI JIJIsl MIOCTPOCHUS M300PAKEHUI B TIOCKOM
3epKajie U coOuparoiel JIuH3e;

OPUBOAUTH MpUMEpPbl  (HaXOAUTh HWH(MOPMALMIO O MpUMepax)
MPAKTUYECKOTO MCIOJb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HM JUIsl 0OecrieueHns: 0€30acCHOCTH MPU O0pallleHUH ¢ MpubdopaMu
U TEXHUYECKUMH YyCTPOMCTBAMHU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPYIKAIOILEH CPEJIE;
OCYUIECTBJISITh TMOUCK HH(pOpMaUuu (PU3HUECKOrO COACpKAHUS B
WHTepHeTe, CcaMOCTOSTENIbHO (QOpMyNHpysl TOUCKOBBIA  3aIpoc,
HaXOJIUTh  NYTH  ONPENEICHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMAlMM Ha OCHOBE MMEIOLIUXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh IMPU  BBINOJHEHUWM YYEOHBIX 3aJaHUl  Hay4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOro CcoJepKaHUsl, CIPABOYHbIE
MaTepuaibl, pecypcbl cetu  HTepHeTr, BiaAeTb NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMH U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIICHHS] HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX HCTOYHUKOB (PM3HUECKOTO COAEpPKAHUS,
myOJIUYHO MPEACTABIISTh pe3yabTaThl MPOEKTHOU WIH
MCCJIEI0BATENBCKON JEATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar H3y4aemMoro paszeia (U3NKd U
COMNPOBOXK/IaTh BHICTYIUICHUE MPE3EHTAlUEH ¢ y4e€ToM 0COOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yectBo 4yacos
Ne HanmenoBanue pasjaeioB DJIeKTpOHHBIe (HH(pPOBbIE)
KonTtpoibHbie IIpakTHyeckue
/Il | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa

1.1 dusnka - HayKa o IIPUPoJIe 2 bubmmorexa IOK
’ Y pHpoZ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 DH3MICCKHE BETHHHEI 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4YHBIN 5 1 bubmuoreka [{IOK
' METO/1 O3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znea 2. [lepBoHayabHbIE CBeeHNsI 0 CTPOCHUM BellecTBA

2.1 CtpoeHue BeliecTBa 1 bubmorexa [TOK
) p B https://m.edsoo.ru/7f416194
JIBr>keHUe H
2.2 B3aHUMOJICHCTBUE YaCTHU 2 1 bubmorexa [TOK
) A H https:/m.edsoo.ru/7f416194
BelllecTBa
)3 ArperaTHble COCTOSTHUSA 5 bubnuoreka [IOK
’ BeIlecTBa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5

Pa3nen 3. /IBu:xeHune u B3auMo/ieiicTBHE TeJl




but6mmoreka [OK

.1 M
3 CXQHUHCCKOE ABIDKCHHC 3 https://m.edsoo.ru/7f416194
19 Wueprus, macca, 4 bubmnorexa [JOK
’ IIOTHOCTH https://m.edsoo.ru/7f416194
bubmmoreka [IOK
33 Cuna. Bungt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

[asnenue. Ilepenaua

41 JIaBJICHUS TBEPIBIMU 3 but6mmoreka [JOK
’ TeJIaMU, YKUAKOCTIMU U https://m.edsoo.ru/7f416194
rasaMu
bu6mmoreka [JOK
4.2 Jlapnenue KuKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOC(EpHOC JaBIICHuE 6 https://m.edsoo.ru/7f416194
JlelicTBHE )KHUIKOCTH U ra3a
4.4 Ha IIOTPYKEHHOE B HUX 7 Bubmaorexa LIOK
’ Py https://m.edsoo.ru/7f416194
TEJI0
Hroro no pasgeny 21
Pa3znea 5. Pabora u MOIIHOCTH. JHEPrust
bu6mmoreka [{JOK
5.1 Pa0
aboTa 1 MOIIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBbI 5 Bubmmorexa LIOK

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




but6mmoreka [OK

5.3 MexaHuuecKas SJHEPrUs 4 1 https://m.edsoo.ru/7f416194
WTtoro no pasaeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 63 12

YACOB I10 ITPOTPAMME




8 KUIACC

HanmeHnoBanue KoimnuecTBo yacos
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeEM Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpamMmbl padoThI padoThI
Pa3nen 1. TenioBble siBieHUs
11 Crtpoenue u cBoiicTBa . bubnmnorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 T
SIIIOBRIC TIpOLecehl 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgeu 2. DiiekTpruyecKkre 1 MATHUTHbIE SIBJICHUS
DneKTpUUYEeCcKue 3apsiabl.
2.1 3apsiKEHHBIE TEa U UX 7 1 bubmorexa [JOK
' P o https://m.edsoo.ru/7f4181ce
B3aUMO/ICICTBUE
29 IlocTossHABIH 20 i 7 bubnuoreka [JOK
' BJIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubnnoreka [IOK
2.3 M
ATHITTHBIC ABICHI 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnnoreka [JOK
’ UHIYKIMS https:/m.edsoo.ru/7f4181ce
Hroro no pasgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 14.5




YACOB I10 [TIPOT'PAMME




9 KUIACC

HauMenoBanue KoaunuecTBO yacon
Ne duekTpoHHbIE (LM pPOBbLIE)
pa3iejioB U TeEM Konrpoubnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMporpamMmMbl padoThI padoThI
Pa3nen 1. Mexannyeckue siBJIeHHS
MexaHndeckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubnmorexa LIOK
’ A https://m.edsoo.ru/7f41a4a6
€ro ONnucaHus
bu6nmoreka [JOK
1.2 B %
3aUMOCHCTBIC Tel 20 3 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.3 3aKOHBI COXpaHe
KOHBL COXPATICHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannveckue KoJjed0aHusi M BOJTHbI
)1 MexaHn4deckue . 3 bubmnoreka [IOK
’ KoJIeOaHHs https://m.edsoo.ru/7f41a4a6
29 MexaHH4eCKHEe BOJIHEI. g 3 bubmnoreka [IOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. DjieKTPOMATrHUTHOE 10JI€ M 3JIeKTPOMArHUTHbIE BOJIHbI
3.1 DNeKTPOMarHuTHOE 6 2 bubmuorexa [JOK
ooJIe u https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdiMuTHLIC




BOJIHBI

Hroro no pazgeny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI 6 bubnuorexa [JOK
' pacrpocTpaHeHusl CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI B ONITHYECKHE 6 bubmuoreka [JOK
’ npubdopbI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bub6nmoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBbIe sIBJICHUSA
nu
51 CHYCKAte i 4 bubmoreka [JOK
’ HOTIoerHe Cheta https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubnmnoreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
53 q 7 bubmoreka [JOK
' /ICPHPIC peariinit https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pa3znea 6. [loBTOpuUTEIbHO-00001IaK0IIMIA MOAYJIb

6.1

[ToBTOpEeHUE N
00o001IeHne
coJiepKaHus Kypca
¢dbusuku 3a 7-9 Knacc

bubnnoreka [IOK
https://m.edsoo.ru/7f41a4a6




Wtoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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27







IHOYPOYHOE INTAHUPOBAHUME

7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHbIe
padoTsI

IIpakTHyeckue
padoTsI

Jlara
U3ydeHust

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

du3nka — Hayka o
npupoze. Snexns
IIPUPOLBI

du3nueckue SIBICHUS

dOu3nyecKue BEIUIHNHBI U
HUX UBMCPCHUC

Ypok-uccienoBaHue
"U3mepenue Temneparypsl
MIPU TIOMOIITH KUIKOCTHOTO
TEPMOMETpPA U JaTUNKA
TeMnepaTrypsl"”

Mertonbl Hay4YHOTO
no3HaHus. Onucanue
(bu3nYecKux SBJICHUH C
MIOMOILBIO MOJIEIEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue
"[IpoBepka rumoTe3bl:
JIAJIbHOCTH MOJIETA [IAPHUKA,




MyIIEHHOTO
TOPU30HTAIBLHO, TEM
Ooubllle, yeM OOJIbIIIE
BBICOTA ITycKa"

CrpoeHue BeuiecTna.
OmnEBITEI, JOKa3bIBAIOIINE

bubnuoreka [JOK

! JIHUCKPETHOE CTPOCHHUE https://m.edsoo.ru/ff09fe0a
BEIIIECTBA

g JIBU>KE€HUE YaCTHIL bu6muoteka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue
«OnpITHI 10 HAOJTIOICHUIO

? TEIJIOBOTO PACIIUPEHUS
ra3oB»

10 ArperatHble COCTOSIHUS
BEIIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.

1 O60011eHue no pasaeny bubnuotexa [JOK
«IlepBoHauasbHBIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU
BEILIECTBA
MexaHnueckoe JBUKECHHE.

12 PaBHOMEpHOE 1 bubmmorexa IIOK

https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JABMKECHHUE
13 Cxopocts. Equnuiibt but6mmoreka [JOK




CKOpOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHH bubnunoreka [IOK
JBHKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNuepuusi. Macca — mepa bubnuoreka [IOK
HHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
[T10THOCTH BelecTBa.
16 Pacuet maccel 1 00bema bubmmorexa TIOK
https://m.edsoo.ru/ff0a0fee
TeJa MO €ro MIOTHOCTU
JlaGopaTtopHnas pabota
17 «Onpenenenne MmIOTHOCTH
TBEP/IOTO TeNay
18 Pemenue 3agay mo TeMe bubnuoreka [JOK
"[InmoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuta Kak XapaKTepHUCTUKa
19 B3aumoeicTeus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota
«3y4yeHue 3aBUCUMOCTH
20 | pacTsKeHus
(nedopmaniun) mpy>KUHbI
OT IPHUJIOKEHHOW CHUIIBD)
71 [[SIBnEHUE TATOTEHMUS.
Cua TsxecTu
22 CBsi3b MEXly CHIION bu6nuoreka [JOK

TSKECTH M Maccoll Tena.
Bec Tena. Pemmenue 3amau

https://m.edsoo.ru/ff0al778




o teMe "Cuia tsxectu"

Cuna TsKecTH Ha Jpyrux

bu6nuoreka [JOK

23 miaHeTax. Puzndeckue
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TIJIAaHET

24 N3mepenue cuil. bubnunoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

but6mmoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxeHue AByX Cul,

5 | HANPABICHHBIX 110 OJTHOM bubnunoreka [IOK
MIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAsA CHIT

7 Pemenue 3amay mo teme
"PaBHoelicTBYIOIIAS CHIT"

Cuna TpeHus U €€ BUIBL.
28 Tpenue B mpupoe u bubmorexa {OK
P PHpOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopartopHnast pabota
«M3ydeHune 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKCHUS
29 OT CHUJIBI JaBJIEHUS U bubnmorera [TOK
a https://m.edsoo.ru/ff0alcc8
xXapakTepa
COIPHUKACAIOIIMNXCS
MMOBEPXHOCTEID
30 Pemrenue 3aga4u Ha

omnpeielIeHre




PaBHOJICVCTBYIONIEH CHJIIBI

31

Pemenue 3amau no remam:
«Bec Temay,
«I"paduyeckoe
MU300paKCHHUE CHITY,
«Cuibly,
«PaBHOIEUCTBYIOIIAS CUID»

bubmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

Konrponsnas padora Nel
mo TeMaM: «MexaHHueCcKoe
IBIKEeHHEY, «Macca,
INIOTHOCTEY, «Bec Temay,
«I'papuueckoe
HN300paKEHHUE CHITY,
«Cuns»

33

Hasnenne. CriocoObl
YMCHBIICHUA U
YBCIIMUCHUA NABJICHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHue rasa.
3aBHCHMOCTD JTaBJICHUS
rasza ot o0béma,
TEeMIIepaTypbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBneHus
TBEPBIMH TEIIAMH,
JKHJIKOCTSIMH U Ta3aMH.
3akoH ITackais

but6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B )XUAKOCTH U
rase, BBI3BaHHOE

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2718




HeﬁCTBHeM CHJIBI TAXECTHU

Perenue 3agay mo teme

bu6nuoreka [JOK

37 «JlaBneHue B KHIKOCTH 1 https://m.edsoo.ru/ff0a2826
raze. 3akoH [Tackaisy
bu6nuoreka [JOK
38 Coobmaromecs cocy bt https://m.edsoo.ru/ff0a2970
39 I'mapaBnnueckuii mpecc bubmorexa LHOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoi
JKUJIKOCTHBIN HAacOC
ATtmocdepa 3emiu u
41 S bubmmoreka [JOK
p https://m.edsoo.ru/ff0a2b5a
CyIlIECTBOBaHUS
4 Bec Bo3ayxa. bubnunoreka LIOK
ATMochepHoe naBiieHue https://m.edsoo.ru/ff0a2b5a
H3mepenune atMochepHOTro
43 apieHus1. OmbIT Enbmiorexa TOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTE
44 aTMOC(EpHOTO JTaBJICHUS bubnuotexa [JOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
BapomeTp-anepou.
45 ATI;/IOC(i)ep Hoep aBJICHUE bubmmorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JIMYHBIX BBICOTAX
46 Pemenue 3amay mo teme "




ATtMocdepHoe naBieHue"

47

JlelicTBUE )KUJIKOCTH U Ta3a
Ha MOrPyKEHHOE B HUX
Teno. ApxumenoBa cuiia

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopatopHas paboTa
«Onpenenenue
BBITAJIKUBAIOIIECH CUJIBI,
JIEUCTBYIOLLEH Ha TEIIO,
MOTPYKEHHOE B
JKHIKOCThY

but6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHnas paboTa
«Hccnenosanue
3aBHCUMOCTH Beca Tejia B
BOJI€ OT 00BbEMa
HOTPY’KEHHOH B JKUAKOCTh
YJaCTH TEIay

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

50

IInaBanue Tea

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopartopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYUPOBAHHE JIOAKH U
OIpeieNieHne e€
rpy30M0abEMHOCTH"

52

Pewenue 3amau no remam:
«I1naBanue cynos.
BosayxoruiaBanuey,

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




«/laBiieHHE TBEPABIX TEI,
JKAJKOCTEH U Ta30B»

Konrponbnas padora Ne2
o teme «JlaBnenue

53
TBEPABIX TEN, JKUIAKOCTEU U
razoB»
bubmuoreka [JOK
54 Mexannueckasa padora
p https://m.edsoo.ru/ff0a3f82
55 MormHocTh. EnuHuIB bu6nuoreka [JOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBasue
56 "PacyéT MOIIIHOCTH, i
pa3BUBAaEMOM IIPU NOABEME
10 jecTHuie"
[IpocTble MEXaHU3MBI.
57 Prruar. PaBHOBecue cuit Ha
pbluare
Pbruaru B TexHuke, ObITY U
npupone. JlaboparopHas
58 56(I))Ta «I/ICCJ'IGPOBaiI/Ie 0.5 bubmorexa IIOK
p . a ’ https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHS
phIuara
Penrenne 3amau mo reme
59 «YcII0BHA paBHOBECHS bubmmorexa [TOK
p https://m.edsoo.ru/ff0a48a6
phIuara
60 KoaddumumenT nonesnoro 0.5




JNEUCTBUS MEeXaHN3Ma.
JlaGoparophnast pabota
«M3mepenune KII1/]
HAKJIOHHOM INIOCKOCTH)

61

Pentenue 3amad mmo reme
"Pabota, momuocTs, KIT/1"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckas dHEprusl.
Kunetnueckas u
MOTEHIHATbHAS YHEPTUs

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS
MEXaHU4YeCKOH YHEPTHH

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 11O
TeMe
"DKCepUMEHTAILHOE
ONpeIeTICHUE U3MEHEHUS
KUHETUYECKOU U
MOTEHIIUATBHON SHEPTUU
IIPU CKaThIBAaHUU TeJa MO
HAKJIOHHOM miockocTy"

65

Konrponbnas padora Ne3
no teme «Pabota u
MOILHOCTb. DHEPIUs»

66

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHn4ecKoe
nBxenne"

but6mmoreka [{OK
https://m.edsoo.ru/ff0adee6




Pe3epBHbiit ypok. Pabora ¢
6 7 TECKCTaMH I10 TEMC
"JlaBneHue TBEPIBIX TEI,

SKAIKOCTEN U ra3oB"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0adffe

PesepsHslii ypok. Pabora c
TEKCTaMHU I10 TEME

68
"Pabora. MOLIHOCTb.

Oneprus"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12




8 KUIACC

Ne KoanuyecrBo yacos
JIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTH4eckune
Bcero HU3y4eHust o0pa3oBaTe/bHbIE
/ paboThI paGoThI
pecypcsbl
n
OCHOBHBIE MOJOKEHUS
MOJIEKYJIAPHO- 1 bubnnorexa IOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOATBEPKACHUS
Macca u pazmep aToMOB U i
MOJIEKYI
Mopenu TBEpIOTO,
’KHMJIKOTO U Ta3000pa3HOTo 1 Bubmiorexa LIOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHHI BelllecTBa
OOBbscHEHNE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSTHUM {
BEIIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-
KHHETUYECKOW Teopuun
Kpucrannmueckue u ! bub6nuorexa [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHUC U 1 bu6mmoreka [JOK

KalnmuJIIIPHOCTD.
IloBepxHOCTHOE

https://m.edsoo.ru/ff0a5530




HaTAXKCHUEC

TennoBoe pacmpenue u

bu6mmoreka [JOK

/ coKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
2 TEMIIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
JIBMOKCHUS YaCTHI]
BuyTpennsis sneprus.
9 CHZCE6H I/ISMGHSHI/IH bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEpruu
10 Bunpl Tennonepenaun bubmorera [JOK
g pea https://m.edsoo.ru/ff0a6412
VYpoxk-koH(pepeHus
"IIpakTrueckoe
1 HCTIOJIb30BAHUE TETUIOBBIX bu6mmoreka [JOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHuasoB B IEJSIX
sHeprocoepexeHus"
12 KonuyecTBO TEIIOTHI. bubmuorexa [JOK
VY nenbHas TEMI0EMKOCTh https://m.edsoo0.1u/ff0a6976
YpaBHEeHHE TETIOBOTO
13 Oamanca. TermmoodomeH u bubmiorexa HOK
’ https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
14 JlaGoparopnas pabota bu6mmoreka [JOK

"NccnemoBanue SIBIEHUS
TEII000MeHa MpHU

https://m.edsoo.ru/ff0a6a98




CMENTUBAHUT XOJIOIHON 1
ropsiueit Boab"

Pacuet koiauuecTBa
TEIJI0ThI, HEOOXOAUMOTO

15 JUISL HATPEBAHUS TEJa U
BBIZICIISIEMOTO UM TIPH
OXJIAKICHUHU
JlaGoparopHas padora
16 "Ono Fe) eJIIZHI/Iep eJILHOM bubnnorexa [IOK
pea ya " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA
DHeprus TOIUIMBA.
17 VY neapHad TEIUIOTA Bubmorexa TOK
A https://m.edsoo.ru/ff0a7b5a
CropaHust
[ImaBienue u
OTBepAEBaHUE
18 K I/ICl?FaJ'IJ'II/I‘leCKI/IX Tel Bubmorexa OK
p ' https://m.edsoo.ru/ff0a71d2
V nenpHasg TemiaoTa
[UIABJICHUSA
JlaboparopHnas pabota
19 "Onpenenenne yaeabHOn bubmmorexa LOK
pea YA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHU JbIa
20 [TapooOpazoBanue u bubnnorexa [IOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c¢
21 Kunenue. Y aennHas bubnnoreka [HOK

TETUIOTa TapooOpa3oBaHUs
U KOHJICHCAITIH.
3aBUCUMOCTb TEMIIEPaTyphbl

https://m.edsoo.ru/ff0a786¢




KHUIIEHUS] OT aTMOC(epHOTO
JTABJICHHS

22

Brnaxnocts Bo3myxa.
JlaGoparopHnas pabota
"Onpenenenue
OTHOCHUTEIBHOM BIIA)KHOCTH
BO3IyXa"

bubmnoreka [HOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
ornpeeeHUe BIaKHOCTH
BO3/lyXa

24

[TpuHIMTBL pabOTHI
TETUIOBBIX JIBUTATEINCH.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CrOpaHHs

25

KIIJI remmoBoro
neurarens. TemioBbie
JIBUTaTEIN U 3al1UTa
OKpY>Karolle cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAHCHUS U
MMpCBpalICHUA OHCPIUU B
TCIJIOBBIX IIpoHeccax

27

IToaroroBka K
KOHTPOJIbHOM paboTe 1o
TeMe ""TernnoBbIe SIBICHUS.
N3MeHeHue arperaTHbIX
COCTOSHUH BemecTna"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a832




28

KonTponbnas pabota Nel
o TeMe "TennoBbie
seiieHns. Msmenenue
arperaTHbIX COCTOSIHUI
BelnrecTna"

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

29

OnekTpusanus Ten. [[Ba
pOJia AIMEKTPHUUECKUX
3apsiIoB

30

Ypok-uccienopanue
"DnexTpuzanus Ten
WHIYKIMEN U TIPU
CONMPUKOCHOBEHHUH"

31

B3aumoneicteue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUUYECKOE TOJIE.
HarnpsxeHHOCTB
IIEKTPUYECKOTO IMOJIS.
[IpuHuun cyneprno3unumn
NEKTPUYECKUX MOJIEN

bubmuoreka [{OK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux
3apsA70B. DJIEMEHTapHBIN
3apsi. CTpoeHue aroma

34

[IpoBoHMKYN 1
JUBJIEKTPUKU. 3aKOH
COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsizia

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8ef6




Pemrenue 3agad Ha

35 MIPUMEHEHNE CBOWCTB bubmorexa HOK
P https://m.edsoo.ru/ff0a90cc
ANEKTPUIECKUX 3aPsI0B
DIIEKTPUYECKHUH TOK,
YCJIOBHS €TI0
36 CYIIECTBOBAHUS bubmoreia HOK
yu ) https://m.edsoo.ru/ff0a95a4
HcTounuku
ANEKTPUIECKOTO TOKA
37 JleficTBHS DIIEKTPUYECKOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue
"JlelicTBue
38 JJIEKTPUYECKOTO I0JIS Ha 1
MIPOBOJIHUKHU U
JIURJIEKTpUKN"
DJIEKTPUYECKUI TOK B
39 MeTaJuIax, )KUAKOCTSIX U bubmorexa [TOK
- K https://m.edsoo.ru/ff0a9838
rasax
40 DJIeKTpruYecKas 1emnb U €€
COCTaBHBIC YACTH
Cuna Toka. JlaboparopHas
pabora "H3mepenne u bubnuorexa [JOK
41 0.5
PETYJIIMPOBAHUE CUIIBI https://m.edsoo.ru/ff0a8bd6
TOKa"
42 DIIeKTpUUIECKOe 0.5 bubmnoreka [IOK

HanpsbkeHue. BonsTmerp.
JlabopartopHnast pabota

https://m.edsoo.ru/ff0a9e14




"U3mepenue u
peryiupoBaHue
HanpspKeHus"

43

CormpoTuBienue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHUE BEILIECTBA

bubmnoreka [HOK
https://m.edsoo.ru/ff0aa738

44

Jlaboparopnas pabota
"3aBUCUMOCTD
AIIEKTPHYECKOTO
COIIPOTHBIICHHUSI
MPOBOIHUKA OT €r0 JJTUHBI,
IUIOINAM MOTIEPEYHOTO
cedyeHus u marepuana'

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIbI TOKA OT
HanpspkeHus. 3akoH Oma
JUISl ydacTKa Lenu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopatopHas pabota
"UccaeqoBanue
3aBUCUMOCTH CHJIBI TOKa,
UAYLIETO YEPE3 PE3UCTOP,
OT CONPOTHUBIICHUS
pe3ucTopa 1 HapsHKEHUS
Ha pe3ucrope”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

[TocnenoBarenbHOE U
MapajuieIbHOE COEAUHEHHUS
MMPOBOJHUKOB

48

Jlaboparopnas pabota

bubmuoreka [{OK




"[IpoBepka nmpaBuna
CJIOXKEHUS HaIIPSKEHUN
IIPY [TOCJIEOBATEILHOM
COEIMHEHHH JIBYX
pe3uctopon"

https://m.edsoo.ru/ff0aaa58

JlaGoparopnas pabota
"[TpoBepka npaBuma s

Bbu6mmoreka [JOK

49 c OKa
HIBLTORa TIpH https://m.edsoo.ru/ff0aadle
napauieJIbHOM
COEAMHEHUH PE3UCTOPOB"
Pemenne 3amau Ha
IIpUMeHeHne 3akoHa Oma bubnumorexa [IOK
50
JUTS pa3JIAYHOTO https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHUSI IPOBOJHUKOB
Pabota u MourHOCTH
51 ANEKTPUUECKOTO TOKA bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0ab124
3akon J[xoyns-Jlenna
Jlaboparopnas pabota
5 "Onpeznenenne padoThl U bubnuorexa [IOK
MOLIHOCTH 3JIEKTPUUECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUYECKUE LIETIH U
moTpeOuTe TN
53 ANEKTPUUECKOUN SHEPTUH B bubmorexa [TOK
p p https://m.edsoo.ru/ff0ab660
obiTy. KopoTkoe
3aMBIKaHUE
54 [loaroroBka k bubmuoreka [{OK




KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpuIecKue
3apsiabl. 3apsSyKEHHbBIE TeJla
Y UX B3aUMO/JICHCTBUS.
[TocTossHHBIM
AIEKTPUYECKUNA TOK"

https://m.edsoo.ru/ff0abd2c

KonTponbhas padota Ne2
1o TeMe "DIEeKTpUIECKue
3apsAbl. 3apsKEeHHBIC TeTa

bubmnoreka [IOK

55 o
M UX B3aMMOJICHCTBHUS. https://m.edsoo.ru/ff0abea&
ITocTossHHEIN
AIEKTPUUECKUNA TOK"
56 ITocTostHHBIE MATHUTEL, KX
B3aHMOJICUCTBUE
Ypoxk-uccienopanue
57 "N3yuenue mojien 1 bubmorexa HOK
y " https://m.edsoo.ru/ff0ac3d0
IIOCTOSIHHBIX MAarHUTOB
MarxnuTtHoe 1noiJie.
MarnutHoe moJjie 3eMiu 1 bubmuorexa [JOK
58
€ro 3HaYCHUE IS KU3HHU https://m.edsoo.ru/ff0acOba
Ha 3emie
OmnsIT Opcrena.
MarxnuTtHoe noJjie
59 JJIEKTPUUYECKOI0 TOKA bubmmorexa TIOK
p https://m.edsoo.ru/ff0ac1d2
MarsuTHoe 1oJje KaTyIKu
C TOKOM
60 | IIpumenenwue 0.5 bubnuoreka LIOK




AIIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "Uzyuenue
IEUCTBUS MAarHUTHOT'O
TOJIs Ha MPOBOJIHHK C
TOKOM"

https://m.edsoo.ru/ff0ac74a

61

DIIEeKTPOABUTATEIb
MMOCTOSTHHOTO TOKA.
Ucnonb3oBanue
AIEKTPOJBUraTENICH B
TEXHUYECKUX YCTPOMCTBAX
U Ha TpaHCHopTe.
JlaGoparopHnast pabota
"KonctpyupoBanue u
n3ydeHue paboThl
aneKTpoaBurarens"”

bubmnoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apazes. 3aKOH
AIEKTPOMATrHUTHOMN
uHaykimu. [Ipasuio Jlenna

63

DJeKTporeHepaTop.
Crioco0Osb!I osryueHus
ANEKTPUYECKON SHEPI M.
DIIeKTPOCTAHIIMHU Ha
BO300HOBJISIEMBIX
HCTOYHHKAX SHCPIruu

64

IloaroroBka k
KOHTPOJIbHOM paboTe 1o




TeMe "DIEeKTpUYECKHE U
MArHUTHBIE SBJIcHUSA"

65

Konrponbnas pabora mo
Teme "DIeKTpUIecKHe U
MarHuTHBIC SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora ¢
TEKCTaMU 10 TeME
"TennoBsie siBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHbIii ypok. Pabora ¢
TEKCTaMU 10 TeEME
"I[TocTostHHBII
ANEKTPUUECKUH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblii ypok. Pabora c
TEKCTaMU 110 TeEME
"MarHuTHbI€ sIBICHUS"

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

68

14.5




9 KUIACC

N KosaunvecTBo yacos JIEKTPOHHBIE
; Jarta uudposbie
n/ Tema ypoka KonTpoJibHbie IIpakTH4eckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl
| MexaHn4ueckoe JBUKECHUE. )
MartepuanbHasi TOUKa
Cucrema oTcuerTa. bu6nuoreka [JOK
2 OTHOCUTENHHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO JIBHKEHUS 4
bubnnoreka [HOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
NPSIMOJIMHEHHOE IBH)KEHUE .
HepasHomepHoe
4 NPSIMOJIMHEHHOE IBU)KEHUE. !
Cpennsisi ¥ MTHOBEHHast
CKOPOCTh
[TpssMmonuHeitHOE bubnuorexka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JBUKEHHE. Y CKOpEeHHE 4
CkopocTh IPSIMOJIMHEWNHOTO
6 PaBHOYCKOPEHHOTO 1
nerxeHus. ['padux
CKOPOCTH
7 JlaGopartopHnast pabota 1 1 bubmuoreka [JOK
"OnpeneneHne yCKOpeHus https://m.edsoo.ru/ff0adbl




TeJla IPU PaBHOYCKOPEHHOM

I'yka

JIBYDKEHUH 110 HAKJIOHHOM 8
IIOCKOCTH"
CB00OOIHOE TTaJICHHE TEII.
8
OmngiTel ['anunes
PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHoctu. [lepuon n bubnuoreka [IOK
9 4acToTa OOpaIleHHs. https://m.edsoo.ru/ff0ael7
JInneiinas u yrinosas 6
CKOpOCTH
10 LlenTpocTpeMurenbHoe
YCKOpEHUE
N bubnuoreka [{OK
IIepBriii 3akoH HproToHa.
11 P https://m.edsoo.ru/ff0ae61
Bexrop cuibl N
Bropoii 3akoH HeroTOHA. bubmorexa [JOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopelicTByOIIIAs cria .
. bu6nuoreka [JOK
Tpetuii 3akon HeroToHA.
13 P https://m.edsoo.ru/ff0ae98
Cynieprnio3unus cui )
Pemenwne 3agau Ha bu6nmoreka [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HproTona c
bu6mmoreka [JOK
Cuita ynipyroctu. 3aKoH
15 https://m.edsoo.ru/ff0aeca

2




Pemnrenne 3amad mo reme

16
«Cwuia ynpyroctu»
JlaGopatopHas pabota bub6nuoreka [IOK
17 «OrnpeneneHune )KeCTKOCTH https://m.edsoo.ru/ff0aee2
PY>KAHBD) 8
bu6nunoreka [JOK
18 Cuna TpeHust https://m.edsoo.ru/ff0af73
8
Pemenwue 3ana4 mo Teme bubmorera [JOK
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JlaGopatopHas pabota
"Onpeeere bubmuoreka [{OK
20 P https://m.edsoo.ru/ff0af8b
KO3 UIIMEHTa TPEHUS .
CKOJIb)KeHUs" -
Pemenue 3amad mo teme bubmuoreka [JOK
21 "3akonbl HetoTona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus" e
Cua TSHKeCTH M 3aKOH
bubnnoreka [HOK
BCEMHUPHOT'O TATOTEHHUSI.
22 https://m.edsoo.ru/ff0af04
YckopeHnue cBOOOIHOTO 4
MaJCHHUS a
VYpok-koHpepeHIus
" JIBU>KEHHE TEJI BOKPYT
23 rPaBUTAIIMOHHOTO LIEHTPA

(Conmueunas cuctema).
lNanaktukn"




Pemnrenne 3amad mo reme

24 "Cuia TSKeCTU U 3aKOH brbmmorexa [TOK
" https://m.edsoo.ru/ff0af5{8
BCEMUPHOI'O TATOTEHUS
[lepBas kocMHuueckas bubnuoreka [IOK
25 ckopocTtb. HeBecomocTs 1 https://m.edsoo.ru/ff0af33
neperpy3Ku c
PaBHOBeCcHEe MaTepruaibHON
TOYKH. AOGCOTIOTHO TBEPAOE bubnmnoreka [JOK
26 teno. PaBHoBecHe TBEPAOTO https://m.edsoo.ru/ff0afe3
TeJa C 3aKPETUIEHHONW OChIO 6
BpaIIeHUs
27 MowmeHnT cuinsl. LleHnTp
TSKECTU
Pemenue 3amay no treme bu6mmorexa [JOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b
TsKECTH" 4
[ToaroroBka Kk KOHTPOJIBHON
bubmnoreka [IOK
pabote 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHuueckoe OBUKEHHUE. 2
Bs3aumogeiictBue Ten" -
Kontponbhas padota mo
teme Nel "Mexanndeckoe bubmotera [JOK
30 i . https://m.edsoo.ru/ff0b06e
nBrxkeHue. Bzaumonencteue .
Ten" -
31 WNmnynec Tena. mmynsce bubnnorexa [IOK

CUJIBL. 3aKOH COXPaHEHUs
MMITYJIbCAa. YIPYroe u

https://m.edsoo.ru/ffOb07f
a




HEyIpyroe B3auMOJECHCTBUE

Pemenue 3amad mo treme bubmuoreka [JOK
32 "3aKOH COXpaHEHMsI https://m.edsoo.ru/ff0b096
uMItTysabca' c
Ypok-koHpepeHuus
33 "PeakTuBHOE JBH)KEHUE B
IIPUPOJIE U TEXHUKE"
Mexanunyeckas pabota u bubmorexa LIOK
34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb 4
bu6mmoreka [JOK
PaboTa citbl TSHKECTH, CHITBI
35 https://m.edsoo.ru/ffOb0db
YOPYTOCTH U CHJIBI TPEHUS %
JlaGopatopHas pabota
«Omnpenenenue pabOThHI CUITBI
36 TPEHUs IPU PAaBHOMEPHOM
JIBIJKEHUHU TeJa 0
TOPU30HTAJIbHOU
MTOBEPXHOCTU»
37 CBsi3b 2HEPrUU U PaOOTEHI.
IloTennumanbHas sHEPrus
Kunernueckas sHeprus. bubmnoreka [IOK
38 TeopeMa 0 KUHETHYECKOI https://m.edsoo.ru/ff0b0c3
SHEPrUH 2
19 3aK0H COXpaHEHUS YHEPTUH

B MEXAaHUKE




JlaGopartopHnast pabota bubnnoreka [JOK
40 «M3ydenne 3akoHa https://m.edsoo.ru/ff0b12f
COXpaHEHUS SHEPTUN e
bubnnoreka [HOK
KonebaTenbHoe 1BUXKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapakTepUCTUKH g
3aryxaromue KoaebaHus. bubnnorexa [JOK
42 BriHyX1eHHBIC KOJICOaHUSI. https://m.edsoo.ru/ff0b20f
Pe3onaHc 0
43 MaremaTuyeckui u
NPYXUHHBIA MasiTHUKU
Ypok-uccnenoBanue
Bbu6nuoreka [JOK
«3aBUCHUMOCTb MIEPUOIA
44 . https://m.edsoo.ru/ff0b197
KoJie0aHUH OT )KECTKOCTHU .
MPYKUHBI U MAacChl Tpy3a» N
45 IIpeBpaiienue 3Hepruu npu
MEXaHHYECKUX KOJICOAHUSIX
JlaGopatopHas paboTa
bu6mmoreka [JOK
«OmnpeneneHue 4acTOThl U
46 . https://m.edsoo.ru/ff0blae
nepuoja Konebanui .
MPYKUHHOTO MasSTHUKA) -
JlaGopatopHas pabota
«IIpoBepka HE3aBUCUMOCTHU bubnuoreka [IOK
47 nepuoia KojaebaHui rpysa, https://m.edsoo.ru/ff0b197

MIOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

a




48

MexaHnYecKHe BOJHEI.
CBolicTBa MEXaHUYECKHAX
BOJIH. [IpogosibHBIE 1
MOTIEPEYHBIE BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21f
e

49

Ypok-koHpepeHuus
"MexaHH4YeCcKHE BOJIHEI B
TBEPAOM TeEIIE.
CelicMrueckye BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpakKeHHE 3BYKa

51

Ypok-uccienoBaHue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3BYyKa OT YacTOThI"

52

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pE30HaHC

53

VYpok-koHpepeHus
"VapTpa3Byk 1 HHPpPa3BYK B
MPUPOJIC U TEXHUKE"

bubnnoreka [HOK
https://m.edsoo.ru/ff0b23¢c

a

54

IToaroToBKa K KOHTPOJIBHOMN
paborte 1o Teme "3aKOHbI
coxpaHeHusa. MexaHuyeckue
Kosie0aHusl ¥ BOJHBI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb25f
0

55

Kontponbnas pabota Ne2 no
TeMe "3aKOHBI COXPAHEHUS.
MexaHn4eckre KojaeOanus u




BOJIHBI"

DNIeKTPOMarHuTHOE TOJIE.

bubmnoreka [IOK

56 https://m.edsoo.ru/ff0b2ab
ONeKTPOMarHUTHbIE BOJHBI .

57 CaoiicTBa
AIIEKTPOMATrHUTHBIX BOJH
VYpok-koHpepenuus "Hlkana
ANIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK

58 Ucnonb3oBanue https://m.edsoo.ru/ff0b2fe
AIIEKTPOMATHUTHBIX BOJH 6
U1 COTOBOM CBA3U"
Ypok-uccnenoBanue
"N3yueHne CBOWCTB bubnmoreka [JOK

59 BJIEKTPOMATHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MOMOIIbI0 MOOMIBHOTO c
tenedona"
Pemenne 3amau Ha

6 OTIpEICTICHUE YaCTOTHI U

0 JUTHHBI 3JIEKTPOMarHUTHON

BOJIHBI
DJeKTpOMarHuTHas Ipupoa bubmuoreka [{OK

61 cBeta. CKOpOCTh CBETA. https://m.edsoo.ru/ff0b31d
BosHoBbIe cBOMCTBa cBeTa 0
Hctounnku cBera.
P bubnnorexka HOK

62 https://m.edsoo.ru/ff0b365

pacrpocTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl

8




63

3aKOH OTpa)XE€HHUSI CBETA.
3epkana. Pemenne 3agad Ha
MIPUMEHEHHE 3aKOHa
OTpaKCHHSI CBETA

bubmuoreka [{OK
https://m.edsoo.ru/ff0b38¢
4

64

[Ipenomnenue cBeta. 3aKoH
MIPEJIOMJICHUS CBETA

bubmnoreka [IOK
https://m.edsoo.ru/ff0b3ae
a

65

[lonHoe BHyTpeHHEE
OTpa)kKEHHE CBETA.
Hcnonbs30BaHue MOIHOTO
BHYTPEHHETO OTPa)KEHHUS B
ONTUYECKUX CBETOBOJAX

bu6mmoreka [JOK

https://m.edsoo.ru/ff0b3c5
C

66

JlaGopartopHnas pabota
"UccnenoBanue
3aBUCUMOCTH yTJia
MPETOMIICHHUSI CBETOBOTO
Jyd4a OT yrijia NaJeHus Ha

nn

rpaHule "BO31yX-CTEKIJIO

67

Ypok-koHpepeHIus

" cnonap30BaHuE MOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBSA3b"

68

JInnzel. OnTudeckas cuna
JIMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2
c

69

[Toctpoenue nzobpaxeHuii B

bubnnoreka [HOK




JIMH3aXx

https://m.edsoo.ru/ff0b444
a

JlaGopartopHnas pabota
"Onpenenenne HOKyCHOTO

bu6mmoreka [JOK

70 . https://m.edsoo.ru/ff0b420
paccTOSHUS ¥ ONITHYECKON 6
CHWJIBI coOMparomieit JTUH3bI" -
Ypok-koHpepeHus bubnuorexa [JOK
71 "Onruyeckue JINH30BbIE https://m.edsoo.ru/ff0c0a?
npubopsr" e
bu6mmoreka [JOK
I'na3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucTema. 3peHue A
Ypok-koHpepeHuus
73 "ledextol 3penus. Kax
COXpaHMTb 3peHue"
Paznoxenue 6enoro ceera B
bubnnoreka [HOK
cnektp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnosxeHue CreKTpaibHbIX .
1BeToB. Jlucnepcus ceera -
JlaGopartopHnas pabota
"ONBITHI MO PA3IOKEHUIO
0eJIoro CBeTa B CIIEKTP U bubmuoreka [JOK
75 BOCIIPHUATUIO LIBETA https://m.edsoo.ru/ff0c0e2
MPEIMETOB MPHU UX a
HAOJIOICHUY uepe3
I[BETOBbIE (PUIIBTPHI"
76 YPpoK-NpakTUKyM




"BoaHOBBIE CBOMCTBA CBETA:
qucrepcusi, THTepepeHIust
u gudpaknus”

Onsitel Peszepdopaa u

bubnnoreka [HOK

77 https://m.edsoo.ru/ff0c12a
IJIaHETapHAasl MOJICh aTOMa g
73 IToctynatel bopa. Moneins
aroma bopa
Hcnyckanue U noriouieHue bubnnorexa [JOK
79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JIuneliuaTeie CIEKTPBI c
YpoK-nipakTUKyM bubnuorexa [JOK
80 "HaGmronenne criekTpoB https://m.edsoo.ru/ff0c155
UCITyCKaHUs" 0
bubmnoreka [IOK
81 PannoakTHBHOCTH U €€ BUBI https://m.edsoo.ru/ff0c167
2
CtpoeHue aTOMHOTO sJIpa bubmorexa LHOK
82 P pa- https://m.edsoo.ru/ff0c18a
Hyknonnas Mmonens .
bubnnoreka [HOK
PannoaktuBHBIC
83 https://m.edsoo.ru/ff0clal
npeBpaiieHus. M3oromsl 4
Pemenue 3agau no teme: bubmuoreka [{OK
84 "PagmnoakTHBHBIC https://m.edsoo.ru/ff0c1b4
npeBpauieHus " a
85 [Tepuon monypacmana




VYpok-koHpepeHus
"PannoakTUBHBIC U3ITYUYEHUS

bubmuoreka [{OK

86 https://m.edsoo.ru/ff0c212
B IIPUPOJIE, MEIUIIMHE, p
TexHuKe" -
SnepHble peakuu. 3aKOHbBI bubnmoreka [IOK
87 COXpAaHEHUS 3apSAT0BOIO U https://m.edsoo.ru/ff0c1c5
MacCOBOI'0 YHCEN 8
OHeprus CBA3M aTOMHBIX bu6nuorexa [IOK
88 anep. CBsi3b Maccel U https://m.edsoo.ru/ff0c1d7
SHEPruu a
29 Pemenwue 3anay mo Teme
"SAnepubie peakun"
Peaxknuu cunTe3a 1 neeHu bubmnoreka [IOK
90 saep. UcTouHnku sHepruu https://m.edsoo.ru/ff0c1e8
ComHia u 3BE31 8
VYpok-koHpepeHus
"SI nepHas dHEpreTHka.
91 JlelicTBUA paOaKTUBHBIX
W3JIyYECHHUI Ha )KUBbIE
OopraHu3msl"
[ToaroroBka K KOHTPOJIBHON
pabote 1Mo Teme bubnuoreka [JOK
92 "DNEeKTPOMarHuTHOE MOJIE. https://m.edsoo.ru/ff0c223
DIIeKTPOMarHUTHBHIC BOJTHBI. e
KBanToBBIC siBICHUS"
93 Kontponbnas padora Ne3 mo

TeMe "DIEeKTPOMArHUTHOE




nose. DJIeKTPOMarHUTHbIE

BoJiHbl. KBaHuTOBEIE ABIIEHUA"

[ToBTOpenue, o6o0IIEeHNE.
JlaGopaTtopnbie paboThI O

bubmuoreka [{OK

94 . https://m.edsoo.ru/ff0c245
Kypcy "B3aumoneiictue .
Ten" N
[ToBTOpenue, obo0IIEeHNE.
Perenne pacueTHBIX U bubmmorexa [IOK
95 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3324 110 )
teme "TerutoBbie mporecch” a
[ToBTOpenue, 06001IIEeHNE.
Pemenne pacueTHbIX U bubnnorexa [HOK
96 Ka4yeCTBEHHBIX 3a]1a4 MO https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TemioBbix 2
nBurareinei”
[ToBTOpEeHME, 000OIICHUE.
Pemenne pacueTHbIX U bubnnorexa [JOK
97 KA4ECTBEHHBIX 3a7a4 10 https://m.edsoo.ru/ff0c2b3
teme "KITJ] 0
ANEKTPOYCTaHOBOK"
[ToBTOpenue, 060b1IeHNE. bubmuoreka [JOK
98 JlaGopaTopHbie pabOTHI 1O https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBble siBIeHUSA" 2
[ToBTOpeHue, 06061IeHNE.
Pabora ¢ Tekctamu o Teme bubmmorexa [TOK
99 https://m.edsoo.ru/ff0c2d6

"3aKOHBI COXpaHEHHUS B
MeXaHHuKke"

a




[ToBTOpeHue, 06061IEeHNE.

bu6nunoreka [JOK

100 PabGota ¢ TexcTamMu o TeMe 1 https://m.edsoo.ru/ff0c2e8
"Konebanus u BOJIHBI" 2
[ToBTOpenue, 0600IIEHNE. bubnnorexa [JOK

101 Pabora ¢ Tekctamu o Teme 1 https://m.edsoo.ru/ff0c304
"CseToBble sBIeHHUS" 4
[ToBTOpenue, obo0IIEeHNE.

102 PaboTa ¢ TekcTamu 1o Teme !
"KBaHToBas u saepHas
¢uzuka"

OBIIEE KOJIMYECTBO YACOB 102 o7

I10 ITPOIT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
» Gusuka, 7 knacc/ [epoimkuna A.B., O611ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; Akumonepnoe ooectBo «M31aTenbcTBO
«IIpocBemenue»

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OTpaHUUYECHHOM
OTBETCTBEHHOCTHIO «[PODAY; Akumonepnoe obectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytHuk E.M., O611ecTBo ¢
OrpaHU4YEHHOU OTBETCTBEHHOCTHIO « [PODAY»; AKuinoHEepHOE 00111€CTBO

«3marensctBo «IIpocBemenue»

METOINYECKHUE MATEPUAJIBI AJI51 YUUTEJIA

®duzuka. Merogudeckoe nocoodue. 7 kinacc (aBtop H. B. ®unonosuu).
®uzuka. CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE paOoThI. 7 Ki1acc (aBTOphI:A. E.
Mapom, E. A. Mapon).

®dusuka. lunakrudeckue Mmatepuaisl. 7 kiacc (aBropsl:E. Mapow, E. A.
Mapomn).

®uszuka. COOpHUK BOMPOCOB U 3a1a4. 7 kinacc (aBTopsl:E. Mapom, E. A.
Mapon, C. B. Ilo3oiickuii).

®dusuka. Meroauueckoe nmocoodue. 8 knacc (aprop H. B. ®unonosuy).
®uzuka. CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE paOOTHI. 8 Kitacc (aBTOphI:A. E.
Mapom, E. A. Mapon).

®dusuka. lunakrudeckue Matepuaisl. 8 kiacc (aBropsl:E. Mapow, E. A.
Mapomn).

®u3zuka. COOpHUK BOMPOCOB U 3a1au. 8 kinacc (aBropsl:E. Mapow, E. A.



Mapomn, C. B. Tlo3oiickuii).

®uzuka. Meroauueckoe nocobue. 9 knacc (asrop H. B. ®unonosuy).
®usznka. CaMOCTOATENbHBIE M KOHTPOJIbHBIE Pa00THI. 9 Kiacc (aBTopbLl:A. E.
Mapos, E. A. Mapon).

®usuka. lunakrudeckue Mmatepuainsl. 9 kiacc (aBropsi:E. Mapow, E. A.
Mapon).

®uzuka. COOpHUK BOIIPOCOB U 3a1a4. 9 knacc (aBropsl:E. Mapow, E. A.

Mapos, C. B. Ilo3oiickuii).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

butmmoreka I{OK https://m.edsoo.ru






