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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepaibHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (PHU3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OPTaHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yUYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pusuke ycraHaBlIMBaeT pacnpeerieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT NpUuMEPHYIO MOCIEA0BaTEIbHOCTh
W3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUSI U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIM YUUTEIIO B CO3/IJaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MPEAMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosiorued, acrpoHomMued u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAY4YHYI0 KApTUHY MHpa,
MPEJIOCTaBIsIeT HamOoJiee SCHbIE O00pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI10c00a MOIy4YeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 raaBHBIX 3a7a4 (U3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenune ¢usukun Ha 0a30BOM YpOBHE MpEIIOJIaracT OBJaJCHHE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

HAy4HO OOBSICHATH SIBJICHUS;

OILICHHBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
MHTEPIIPETUPOBATh JaHHBIE W HKCIOJIb30BAaTh HAy4HBIC JOKA3aTeJIbCTBA s
MOJTyYEHHUSI BHIBOJIOB.

emn wusyueHus QU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydyeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yoMUx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBbI, YTBEPKIAEHHON peElIeHHEM



Komnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau nzyyenus pusnku:
pUOOpETEHNE HMHTEpEca M CTPEMJIEHUS OOYydYaroIMXCSd K HAyYHOMY H3yUYEHHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;
pa3BUTHE TMPEJACTAaBICHUN O HAay4YHOM METOJe MO3HaHUus U (GOpMHUpPOBAHUE
MCCJIEeI0BATENHCKOIO OTHOIICHUSI K OKPYXKAIOIUM SIBJICHUSM;

(bopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa H3yYEeHHsS OCHOB
CTpOeHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE TPEACTaBICHUH O poau (QU3MKU I8 Pa3BUTUS  JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cepax Oyayuied npodpeccuoHalIbHOU
JESTENBHOCTH, CBSI3aHHOW C (PU3MKOM, MOJATOTOBKA K JajbHEWIeMy OOy4YeHHIO B
ATOM HaIlPaBJICHUH.

JlocTikeHre 3TUX Lened mporpamMmbl N0 (U3MKE Ha YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHne 3HAaHUW O AMCKPETHOM CTPOEHUHU BEIECTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

MpUOOPETCHUE YMEHUW OINUCHIBATh W OOBICHATH (U3UYECKUE SBICHUS C
MCITOJIb30BAaHUEM IOJIYYEHHBIX 3HAHUI;
OCBOECHHME METOJOB PELIEHUS MPOCTEUIINX PAaCUETHBIX 33J1a4 C MCHOJIb30BAHHEM
(bU3HYECKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHHUN HaOII01aTh NPUPOJHBIE SIBJICHUS U BBIMOJHSITH ONBITHI,
nabopaTopHble padOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;
OCBOEHHE MPUEMOB paboThl ¢ nHpOpMalen GU3NUIECKOro CoAepKaHus, BKIIIOYas
MH(OPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (PU3MKH, aHAIU3 U KPUTHUYECKOE
OLICHMBaHUE UH(POPMALIHH;
3HaKOMCTBO cO cdepamu MpodhecCHOHATBHON NEATEIbHOCTH, CBS3aHHBIMH C
(GU3HKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKO HayKH.

Ha wnsyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Heeni0).

[Ipennaraemelii B mporpaMMe Mo (pU3MKe MepedyeHb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTEb JeIaeT BIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMNBITOB C YYETOM HHIUBUAYaIbHBIX OCOOEHHOCTEH



06yqa}0mnxc>1, CIIMCKA JSKCIICPUMCHTAJIbHBIX BaI[aHHﬁ, npeajiaraCMbIX B paMKax
OCHOBHOI'O I'OCYJapCTBCHHOT'O 3K3aMCHa I10 (1)I/ISI/IKG.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMUYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenMMuMHBL. M3Mmepenue Qusnyeckux BenuyuH. Duznyeckue
npubopsl. [lorpenHocTs n3MepeHuit. MexayHapo/iHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4alOT MPUPOIY.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOIIOJECHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT MO TIPOBEPKE THUIOTE3, OOBICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jlemoncmpayuu.

Mexanunyeckue, TeIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUA.
duznyeckue MNPUOOPHI U TPOLEAypa MPSMBIX HW3MEPEHHM aHaJOTOBBIM H
U (GPOBBIM IPUOOPOM.

Jlabopamopnuie padbomot u onvimol.

OrnpeneneHue UeHbl JeIeHUs Kbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MabIX TEN.

N3mepenue temmeparypbl Npv IMOMOIIHA KUIKOCTHOTO TEPMOMETPA M JaTUMKa
TEMIEPATYpPHI.

IIpoBeneHne nccie0BaHus MO0 MPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM 00JIblIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nen 2. IlepBoHayanbHbIE CBeeHNS O CTPOEHNH BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrmokeHne uactun BemecTBa. CBS3b CKOPOCTH JBMIKEHUS YacTUI[ C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzaummomelicTBue dacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHMSI BEIIECTBA: CTPOCHUE Ta30B, KUJIAKOCTEH U TBEPABIX
(kpucramnyeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

Halnronenre OpoyHOBCKOTO IBUKEHUS.
Ha6mronenune muddyszun.



HaGmronenune siBneHUN, OOBICHSIONMUXCS TMPUTSIKEHUEM WIM OTTAIKHBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomut u onvimul.

OueHka quaMeTpa aToMa METOJIOM PSZOB (C UCTONIb30BaHUEM (oTorpaduii).
OnbITHl IO HAOIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paszneun 3. /IBu:keHue U B3aMMOIeliCTBHE TeJl.

Mexanuueckoe JBHkeHHE. PaBHOMepHOE UM HEPABHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MpH HEPABHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUSL.

SBreHne wHepUMU. 3aKOH HMHEpUMU. B3auMojencTBHE Tel Kak NpUYrHA
M3MEHEHUS] CKOPOCTH JBWXKEHUsS Tel. Macca KkKak Mepa HWHEpPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHHUIIC
00BEMa BelecTna.

Cuta KaKk XapakTepucTuka B3aumojeiucTBus Teia. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TsokecTd. Cuiia TSXKECTH Ha Apyrux muaHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIICHHBIX IO OJHOM mpsiMoi. PaBHOaelcTByromas cui. Cuna TpeHUs.
TpeHue ckoIbKEeHUs U TPeHHUE TTOKOs. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBH>KEHUS TETa.

N3mepeHne cKkopoCcTH MPSAMOJIUHENHOTO ABUKEHHUS.
HaOmronenue siBneHust HHEPIIUU.

HaOnronenune naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeTl.
CpaBHeHHE Macc MO B3aMMOJICHCTBUIO TEI.

CnoxeHue cuil, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnuie padbomut u onvimol.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBUKEHHUS (IIapUKa B KUIAKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MITW IIAapHKa 10 HAKJIOHHOM
MIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTh pacTsiKeHUs (nedopmarii) IpyKUHBI
OT MPUJIOKEHHOM CHUJIBI.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa CONMpUKACAIOINUXCS MOBEPXHOCTEH.

Pa3zneu 4. JlaBjieHue TBEPABIX TeJl, :KMIAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUEHHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEéma, TemmepaTypbl. l[lepenaua naBieHus



TBEPABIMU TEJIAMH, XUIAKOCTAMU M razamu. 3akoH Ilackans. IlHeBmarnueckue
MalIHbl. 3aBUCHUMOCTb JABJICHHS KUIAKOCTH OT MIyOMHBL. ['HMapocrathyeckuid
napaaokc. Coobaromuecs cocyasl. ['napaBiuyeckue MexaHU3MBbl.

Atmocdepa 3emun u armocepHoe naieHue. lIpuuuHBI CylecTBOBaHHUS
BO3yIIHONW 000souku 3emau. OmnbiT Toppuyennu. U3mepenue atmochepHOTo
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 u13MepeHust aTMOCHEPHOTO JIaBJICHUS.

JleficTBHE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TeNO. BrlTankmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHHUA ra3a OT TEMIEPATypPBhI.

Ilepenaya naBneHUs )KUIKOCTBIO U TA30M.

CooOmatomuecs cocy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne necTBUSA aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT O0OBEMA MOrPYXKEHHOM YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue muiaBaHusl TeEJ: IUIABAHUE WJIM IIOTPYXKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnule pabomot u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B
AKUJKOCTh YaCTH TEJIa.

Onpenenenue BBITAIKABAIOIIEH CHJIbI, JEUCTBYIOUIEH Ha TEJIO, NMOTPYKEHHOE B
KUIKOCTbD.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHUJIbI, ACHCTBYIOIIEH Ha TEJIO B
KUIKOCTH, OT MACChI TeNa.

OnbITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CHIIBI, JEUCTBYIOIIEH
Ha TEJO B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUAKOCTb YaCTH Telda U OT
MJIOTHOCTH JKHJIKOCTH.

KoncTtpynpoBanue apeomeTpa WM KOHCTPYHPOBAHME JIOJKU MU OINpENEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. JHEPrusi.

Mexanuueckasi pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexanunueckass sHeprusi. KuHeTnyeckass W TNOTEHUUANIbHAs DHEPTHUS.
[IpeBpaiilieHre OIHOTO BU/IA MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPaHEHUS
SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimul.

Omnpenenenue pabOThl CWIBI TPEHHUS MNpPU PABHOMEPHOM JBIKCHHHM TeJla IO
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3amepenue KII/] HaKJIOHHOM MIOCKOCTH.

N3yudeHne 3akoHa COXpaHEHUs] MEXaHUYECKOU SHEPTHUHU.

8 KVIACC

Pa3nena 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJICKYJSPHO-KUHETUYECKON TEOPUU CTPOCHUS
BemecTsa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThl, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPIOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiICHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUH MOJIEKYJISIPHO-KHHETUYECKON TEOPHH.
CmaunBaHNe U KalWUISIpHBIE sIBIICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yactull. BuyTtpenHssi sHeprusi. CrnocoObl W3MEHEHUsS BHYTPEHHEH HHEPTHH:
Teronepeaaya 151 COBEPIICHUE padoTHL. Buner TEIIONEPEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JIyUYEHHUE.

KonuuectBo TemnoTsl. YenbHass TEIUIOEMKOCTh BeliecTBa. TemiooOMeH U
TEIUIOBOE paBHOBEcHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBienue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiorta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOChEepHOro
JABJICHUS.

BrnaxuocTts Bo3myXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJIOTAa CTOPAHUSL.

[TpuHnuner pabotel TermnoBeix aBuratened KIIJ[ TerstoBoro aBurarers.
TernmoBbie IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MPEBPAILIECHUS SHEPTUM B TEIUIOBBIX NPOLIECCAX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHHUS.
HaGmonenune nuddysuu.
HaOnronenue siBneHuil cMaurBaHUs U KaMWIISIPHBIX SIBJICHUH.



HabGnronenue TemioBoro pacimmpeHus Tel.
N3meHeHnue paBieHHs] raza Mpd U3MEHEHHM O00bEMa UM HAarpeBaHUU WM
OXJIAXKJECHUU.
[IpaBuiia u3MepeHus TemrepaTypsbl.
Bunbl Tenonepenayn.
OxJaxieHue Ipu COBEPIICHUH pabOTHhI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMU.
CpaBHEHME TEIUTOEMKOCTEN PA3IUYHBIX BEIIECTB.
HabGnronenue xurnenus.
Hab6nronenune noctosiHCTBa TeMIIepaTyphl MpHU IJIaBICHUH.
Mopaenu TenJIOBBIX JABUraTEIICH.
Jlabopamopnuie padbomot u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACUIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEI.
Ornpenenenue gaBiaeHUs BO3yXa B OAJLIOHE IIIPUIIA.
OnbITHl, JEMOHCTPUPYIONINE 3aBUCUMOCTh JAaBJICHHUS BO3JlyXa OT €ro oO0béMa u
HarpeBaHUsl WIM OXJIKICHUS.
[IpoBepka rumnoTe3pl JIUHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUIECKOMN TPyOKEe OT TeMIIepaTypHhI.
Hab6nronenue n3MeHeHus: BHyTpEHHEH SHEPTUur Tea B pe3yJibTaTe TeIIonepeaun
Y paOOThl BHEIIHUX CHII.
UccnenoBanuie siBIEHUS] TEIUIOOOMEHA MPHU CMENIMBAHUM XOJOJAHOW WM Tropsiyeit
BOJIBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM TP TEIIO0OOMEHE C
HarpeThiM METAJUTMYECKUM LIHJIMHIPOM.
Ornpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.
HccnenoBanre npouecca MCapeHHs..
Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHON TEIUIOTHI TUIaBIEHUS JIbJIA.

Pazgen 7. Jdiekrpuyeckue U MATHUTHbIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpUYEcKUX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KyioHa (3aBHCHUMOCTh CHJIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTR dnekTpudeckoro mnoss. IIpuHiun
CYHEPHO3ULIUH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W JHMIJNEKTPUKH. 3aKOH  COXPAaHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSL CYLIECTBOBAHUS DSIIEKTPUUYECKOTO TOKA.
HNCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUM TOK B )KUJIKOCTSAX U ra3ax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
it ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE — COCIMHEHUE
IIPOBOJHUKOB.

Pabota © MOIIHOCTH 5JIEKTpUYECKOrOo ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocTosiHHBIE ~ MarHWTHL.  B3aumMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM U €r0 3HAYEHUE NI KU3HU Ha 3eMile.
OnmeiT  Opcrega. MarHutHOe MOJNE€  DJIEKTPUYECKOTO TokKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA IPOBOJHUK C TOKOM.
OneKTpoABUrareab IOCTOSIHHOTO TOKa. Vcronbp30BaHME >SJIEKTPOABUIATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenne snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.

DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpayuu.

DIIeKTpHU3aLHus TEN.

JIBa pojJ1a 3IEKTPUYECKUX 3apsi 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE IEKTPOCKOTIA.

DIIEKTPOCTATUYECKAST MHAYKIIHS.

3aKOH COXPAHEHHUS ANEKTPUUECKHUX 3aPsJIOB.

[IpoBOHUKH W TUDIIEKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouyHnKHM TOCTOSIHHOTO TOKA.

JIENCTBHS IIEKTPUIECKOTO TOKA.

DIEKTPUYECKUN TOK B ) KUIKOCTH.

["a30Bblii pa3psia.

N3MepeHue cuiibl TOKa aMIepMeETPOM.

N3MepeHune 31eKTpUYECKOro HANPSIAKEHHUS BOJIbTMETPOM.

PeocTaTt 1 Marazus cOnpoTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MoenvpoBaHrue HEBO3MOXKHOCTH Pa3AEICHUS MTOJIOCOB MarHUTA.



MopenrpoBaHuEe MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OnbIT DpcTena.
MarauTHO€ 1MoJje TOKa. DIEKTPOMAarHuT.
JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DNEKTPOJBUraTelNb MOCTOSHHOTO TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OmneiTel ®apanes.
3aBUCMMOCTh  HANpPaBICHUS  HMHAYKIMOHHOIO TOKAa OT  YCJIOBUWM  €ro
BO3HUKHOBEHHUS.
DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.
OnbIThl O HAOTIOACHUIO JIEKTPU3ALUU TEJT UHIYKIUEN U TPU COMPUKOCHOBEHUH.
UccnenoBanre neMCTBUS SJIEKTPUUECKOTO MO HA TPOBOJAHUKU U TUDTIEKTPUKHU.
COopka 1 npoBepka paboThl IEKTPUIYECKOM 1IEMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUJIbI TOKA.
N3Mepenue u perynmpoBaHUE HANPSIKEHHUS.
HUccnepoBanne 3aBUCMMOCTHM CWJIBL TOKAa, HWIYyLWIEr0 4Yepe3 pe3ucrop, OT
CONPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOMIAAN MTOMEPEYHOr0 CEYECHHS U MaTepuaa.
[IpoBepka npaBuia CI0KEHUSI HANPSHKEHUN MPU MOCIEA0BATEILHOM COCIMHEHUU
IBYX PE3UCTOPOB.
ITpoBepka npaBuia 1j1si CHIIbI TOKA MPU MAPAILIETBHOM COEUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, HIYIIET0 Yepe3 PE3UCTOP.
Onpenenenne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTM CHJIBI TOKa, HMAYIIETO Yepe3 JIAMIOYKY, OT
HalpsHKECHUS Ha HE.
Onpenenenune K111 narpesBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO MOJSl MOCTOSHHBIX MAarHUTOB NpPHU UX OOBEIUHEHUU U
pa3/IeIICHNM.
UccnenoBanne AeMCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJEUCTBUS KAaTYUIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KaTYIIIKE.
N3yyenne neicTBUs MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KonctpyupoBanue u uzydeHue padoThl A1EKTPOABUTATENS.
N3smepenue KII/] anmekTpoaBUraTeibHONM yCTaHOBKH.
ONBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMH: UCCIIEIOBAHHE
M3MEHEHUM 3HaueHUs U HaIlpaBJIeHUS UHIYKIIMOHHOTO TOKA.



9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JaBmkeHME. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
neuxeHne. HepaBHoMepHOe npsmosinHeitHOe ABMKeHue. CpeqHsis 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOE npsiMOJiMHENHHOe JBUKeHue. (CBOOOJIHOE
najgenue. Onbitel ["anuies.

PaBHOMepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepmon u yvacrora oOparieHus.
JluneriHas U yriioBas CKOpocTHU. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpuHIUI CynepnO3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CUjla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cunia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue matepuanbHON TOUkH. AOCONIIOTHO TBEpAOE Teyio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenue umiynbca. IMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE IBHKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa CHUIl TSHKECTH, YNPYTOCTH,
Tpenus. CBsi3b 3HEpruu U padoThl. [loTeHIMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas s3Heprust CxaTou npyxkuHbl. Knunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOM DHEPTHU. 3aKOH COXPAaHEHUS MEXAHHYECKOHN
SHEPTHUH.

Hemoncmpayuu.

Hab6mronenne MexaHnuecKoro IBUKEHUS Tella OTHOCUTEIBHO Pa3HbBIX TE OTCUETA.
CpaBHeHUE MyTeW U TPACKTOPUM JBHKEHUS OJHOTO U TOTO K€ Telda OTHOCUTENBHO
pPa3HBIX TEJ OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOIUHENHOTO JIBUKECHHS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBrxeHus Tea o OKpyKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ PABHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCHUTEIBHO
KaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MAacChl TE€JIA U IEUCTBYIOLIEH Ha HETO CUJIBI.
HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.



IIepenaua umiysnbca Ipu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.

CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aUMOCHCTBUM.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Hab6nronenmne peakTUBHOTO ABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.

CoxpaHeHHe MEXaHUYeCKOW SHEpruyM NpH JBIXKEHUU Tejla IMOJ| JeUCTBHUEM
MPY>KUHBI.

Jlabopamopnule padbomot u onvimel.

KoHcTpynpoBaHue Tpakra Jjisl pa3roHa U JaJbHEHIIEr0 PABHOMEPHOIO JBHKECHUS
[apuKa Wi TeIEHKKH.

Onpenenenue cpeHel CKOPOCTHU CKOJBXEHUSI OpyCcKa WM JIBUKEHUS LIApHKa I10
HAKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpEHHs Tea MpU paBHOYCKOPEHHOM JBHKEHHUH IO HAKIOHHOM
IJIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKCHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIKEHHWU O€3 HaudaIbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHHUSI CKOJIBKEHHSI OT CHJIbBI HOPMAJIBHOTO
JABJICHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne paObOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHMH Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MpPU MOABEME Ipy3a C MCHOJIb30BAHUEM
HETOJIBUXKHOTO U TOJIBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YIHEPTHH.

Pa3znen 9. Mexannueckune Ko0J1e0aHUS W BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHUI: TIepro,
4acToTa, aMIUIATya. MaTreMaTH4eCKUil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU TIPHU KOJIEOATETHHOM JIBHKCHHH.

3aryxatouue  kosneOaHusa.  BoiHyknennole — koneOanus.  Pe3onaHc.
Mexanuueckue BoJIHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. IIpomonbHble H
MONEpPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHEHUS.
MexaHuuecKue BOJIHBI B TBEPJOM TeJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MH}pa3Byk u
yIIbTPa3BYK.



Hemoncmpayuu.

Hab6mronenue xonedaHuii Te MOJ AEMCTBUEM CHIIBI TSIKECTH M CUIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HabGnronenue BoIHYXIEHHBIX KOJI€OaHUI U PE30HAHCA.

PacnpoctpaneHne npooibHBIX U MONMEPEYHBIX BOJIH (HA MOJENH).

HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimoi.

Ornpenenenue 4aCcTOThI U MEPUOJIA KOJIEOaHU MAaTEMATUYECKOTO MasTHHKA.
Omnpenenenue 4acTOThl U MEpUoia KojieOaHUM MPYKUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH MOBEIICHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJia KOJIEOAHWW MPYXKHHHOTO MAasTHHUKA OT
MAacChI rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEepUOja KojaeOaHU Ipy3a, MOJBEIICHHOTO K HUTH, OT
Macchbl rpy3a.

OnbITHl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh Tepuoja KoieOaHWil NPy KUHHOTO
MasiTHUKa OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Pazgen 10. DiieKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  ToOJie.  OJJEKTpOMarHuTHble  BOJHBL.  (CBoiiCTBa
ANEKTPOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Vcmomb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DJIeKTpOMaruuTHasa mnpupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBoiicTBa PJIEKTPOMATHUTHBIX BOJIH.
BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule pabomot u onvimel.

N3yueHue CBONCTB AJIEKTPOMAarHUTHBIX BOJIH C MTOMOIIbI0 MOOUIILHOTO TesedoHa.

Pasznen 11. CBeToBble AABJICHUS.

JlyueBas  mogmens  cBera.  Mcrounukm — cBera.  IIpsAmomnumHeliHOe
pactpocTtpaHenue cBera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpenomiieHUss cBera. [lonHOe BHYTpeHHee
OoTpaxkeHHe cBeTa. licmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaXEHUSI B
ONTUYECKUX CBETOBOJIAX.



Jluaza. Xonm unydet B gumH3e. OnTudeckas cuctema QoToarmapara,
MUKpOCKONa M Tejleckomna. ['7ma3 kak onTtudeckas cucrema. bin3opykocTs H
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HetoToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMosMHEHOE PacIPOCTPAHEHHUE CBETA.

Otpaxenue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xox stydeil B coOuparonieil JinHsze.

XoJ Jy4er B paCCEUBAONIEHN JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens rnasa.

Paznoxenue 6emoro cBera B CEKT.

[Toyyenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomut u onvimol.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaXKEHHSI CBETOBOIO JIyda OT yIJia HaJCHHUS.
N3yuenune xapakTeprucTUK H300paXKeHUs IPEIMETa B INTIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJila MPEJIOMIIEHUSI CBETOBOTO JIyda OT yTiia MaJIeHUs
Ha FPAHULE «BO3IYX—CTEKIIO.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO COOMPAIOIIEH JIUH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUAS U ONTHYECKOUW CHIIBI COOMPATOIICH JINH3HI.
OnBITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

OnbITE IO BOCIPUSATHIO I[BETA MPEJAMETOB MPU UX HAOIIOJICHUH Yepe3 1BETOBBIC
(GUIBTPBHIL.

Pa3nen 12. KBanToBbI€ SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noromieHue ceeta atoMmoM. KBaHThl. JInHe4aThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTta- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. Hyxionnas wmoaens aromHoro sapa. W3orombel.  PaamoaxkTuBHBIE
npeBpauieHusd. [lepuoa monypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apA0BOTO W MACCOBOrO YMCEIN.
DHeprust CBsI3M aTOMHBIX sanep. CBsA3b Maccel M 3Hepruu. Peakiuu cuHTe3a u
nenenus anep. Ucrounuku sneprun ColiHIla U 3BE3].

SAnepnas sHepretuka. JleWCTBUS pPaJAMOAKTUBHBIX HW3JyYEHUN Ha JKUBBIC
OpraHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIONICHUS.
CrexTpsl pa3IuYHbIX Ta30B.
Cnektp Boaopoaa.
Hab6nronenue Tpekos B kamepe Bunbcona.
Pabota cuéruyrika HOHU3UPYIOIINX U3ITYUESHHM.
Perucrpanus nznydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnuie padbomot u onvimoi.

Hab6nrofeHune CruioniHpIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanre TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI MO TOPMO3HOMY MYyTH (IO
dboTorpadusim).

N3mepenune paanoakTUBHOTO (PoHA.

IHoBTOPUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIONINKA MOAYIIH TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINU
u  0000mEeHUsT MNPEeIMETHOr0  COACpXKAHUS UM OMbITa  JCSATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUECHHUH BCEro Kypca (DU3MKH, a TaKXKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaronmxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.

[Ipy M3ydyeHHM JAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NEeSATEbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUMUBAETCS JHOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  O0yueHus, (GOpMHpPYETCs
€CTECTBEHHOHAY4YHAsi TPAaMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PUIMUECKHUE
SBJICHUSI, TPUMEHAS TOJy4YeHHBbIE 3HAHHUS, pemaTh 3aJadyd, B TOM YHUCIE
Kaue€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONANBHO AEATEIBHOCTHBIA XapaKTep IaHHOTO pa3lielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBSCHATH
(bu3nUecKre SBJICHUS B OKPY>KAIOIIEH MPUPO/JIE U TOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAyYHbIE METObI UCCIEOBAHUS (PU3MUECKUX SIBJICHUN, B TOM
YuCJIe JJI MPOBEPKHU TUIOTE3 U MOTYUYCHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHbIE OCHOBBI HaMOOJIE€ BAXHBIX JOCTIXKCHHUM COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTUYECKOTO UCTOJIb30BAHUS PA3INYHBIX UICTOUHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAIEHUS] U COXPAHEHUsI BCEX M3BECTHBHIX BHUIOB
SHEPIUHu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue (pu3NKyM HA YpOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUsl HAIIPABJIEHO
Ha JOCTIKCHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTATOB.

B pesynbraTe udydeHus pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
y oOyuaronierocs 0yayT copMHUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:
1) naTpHOTHYECKOT0 BOCIIMTAHMS:

" NposiBICHHE HMHTEpeca K MCTOPHH H COBPEMEHHOMY COCTOSIHHIO POCCHHCKOIR
(bu3HYecKoil HayKH;

" IEHHOCTHOE OTHOIIEHHE K JOCTIKEHHAM POCCHICKHX YUSHBIX-(H3HKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

" TOTOBHOCTb K AKTHBHOMY YYacTHIO B OOCYX/CHHM OOMIECTBEHHO 3HAYHMBIX M
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUIN
bu3uKy;

" 0CO3HAHME BXHOCTH MOPAIEHO-3THUECKHX IPHHIIMIIOB B IEATEIHHOCTH YIEHOTO;
3) 3CTETHYECKOr0 BOCIIUTAHUA:

" BOCHpPHSTHE SCTETHUYECKHX KauecTB (M3MUECKOH HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

" 0CO3HAHWE LEHHOCTH (QHU3MYECKOH HAYKH KAaK MOIHOIO MHCTPYMEHTA [O3HAHHS
MHUpa, OCHOBBI Pa3BUTHS TEXHOJOTHI, BaXKHEUILIEH COCTABIISIIOLIEN KYJIbTYPBI;

" pasBUTHE HAy4HOW JIFO0O3HATENHHOCTH, HHTEpeca K HCCIeI0BATENbCKOM
NEATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 30POBbS M IMOLMOHAJIBHOT0 0JIATONOTYYH S

" OCO3HAHME IIGHHOCTH O0C30MACHOrO 00pa3a JKM3HH B  COBPEMCHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU MpaBwyl O€30MaCHOIO TIOBEACHMS Ha
TpaHCIIOpTE, HA JOpOorax, C 3JEKTPUUECKUM M TEIJIOBBIM OOOPYJOBAHHEM B
JOMalIHUX YCIIOBHUSIX;

" c(OPMHUPOBAHHOCTH HABBIKA PeICKCUH, IPH3HAHKHE CBOETO MPaBa HA ONIMOKY U
TaKoro0 € IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

" aKTHBHOE ydYacTHe B pEIICHMHM NPAKTHYECKHX 3a7ad (B pPaMKaX CeMbH,
o0pa3zoBaTeIbHON OpraHU3aliy, TOpojaa, Kpasi) TEXHOJOTHUYECKON U COIMaTbHOMN
HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM UHCIE U (PU3MUECKUX 3HAHU;

" MHTepec K NPAKTHYECKOMY M3yUeHHIO NpodeccHil, CBA3aHHBIX ¢ (H3HKOI;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA



OpHUEHTaIlMs Ha MpUMEHeHrne GU3NUEeCKUX 3HAHWM IS PEIIeHUs 3a/1ad B 00J1acTh
OKpY>Karolel cpelibl, IMJIAHUPOBAHMS TOCTYNKOB U OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUUN JIJI1 OKPYKAIOILIEN CPEbI;

" 0CO3HAHHE TIIIOGATBHOrO XapaKTepa OJKOJOTMYECKUX MpoOieM H myTel ux
pelieHus;
8) aganTauuMu K M3MEHSIIOIUMCS YCJOBHUSIM CONHUAJBLHOW W NPHUPOTHOM
cpeabl:
© MOTPeGHOCTh BO B3aMMOJCHCTBHH NPH BBIIOTHEHWH HCCICIOBAHUI M MPOCKTOB
(hbU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;
" [OBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeATeIbHOCTD;
noTpeOHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHUH, B TOM 4YHCIIE (POPMYIHPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUYECKUX O0OBEKTAaX U SIBJICHUSX;
OCO3HaHHE NEe(PHUIINTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTSH B 00JIaCTH

busuKy;

) IJJAHUPOBAHHUE CBOCTO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (DM3NUYSCKUX 3HAHUM;

) CTPEMJICHUE aHAIM3UPOBATh W BBHISBISATH B3aMMOCBSI3H MPHUPOJLI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3MUCCKUX 3HAHUMH;
OIICHKA CBOWX JICUCTBHUI C y4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOMKHBIX
I100aJIbHBIX TTOCJIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOE€HMsS MporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
o01iero o6pazoBanus y o0yyaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUSI.

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

ba3zoBble Jilornuyeckue aeicTBUA:
BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBCHHBIE TPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIICCTBEHHBIH MpHU3HAK KIacCU(PUKAIIUU, OCHOBAHUSA IS
0000I1IeHNS U CpaBHEHUS,
BBEISIBIISATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSIM;
BBISBJISIT IPHYMHHO-CIIC/ICTBEHHBIC CBSI3M MPU U3YUYCHUH (PU3UUECKUX SBICHUN U
IPOIIECCOB, JI€JIaTh BBIBOJIBI C KMCIOJIb30BAHUEM JIECAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUCHHUH, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3IX (PU3MUECKUX BEITUUINH;



CaMOCTOATENFHO BBIOMpATh CHOCOO pemieHuss ydeOHOW (Qu3nyeckor 3amadu
(cpaBHeHHE HECKOJIbKMX BApUAHTOB pEIIEHUs, BHIOOP Haubosiee MOAXOMISIIETO C
Y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarebcKue AeliCTBUS:
MCITIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM
(hbU3UYECKHI IKCIIEPUMEHT, HEOOJIBIIIOE UCCTIE0OBAHUE (PUBHUUECKOTO SIBJICHUS;
OIICHWBATh HA NMPUMEHHUMOCTh W JIOCTOBEPHOCTH WH(OPMAIUIO, TOJYYCHHYIO B
XO0/I€ UCCIICIOBAHUS MW YKCIIEPUMEHTA;
CaMOCTOATENBHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTam
POBEEHHOTO HAOIIOICHUS, OTBITA, NCCIICOBAHNUS;
MIPOTHO3UPOBATh BO3MOXKHOE AalibHEHIIee pa3BUTHE (PU3NYECKUX MPOLECCOB, a
TAK)K€ BBIJABUTATh TMPEIANONIOKEHUST 00 WX pPa3BUTUHM B HOBBIX YCJIOBHSIX H
KOHTEKCTaXx.

PabGora ¢ unpopmaumeii:
MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTBI M 3aIIPOCHI TIPH TIOMCKE U OTOOpE
uHQOpMAIIMU WM JAaHHBIX C Y4ETOM TPENJIOKEHHOW y4eOHOU (HU3MIECKOit
3a/1auu;
aHAM3UPOBaTh, CHUCTEMATU3UPOBaTh W  HMHTEPIPETHPOBATH  HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHNUS,
CaMOCTOATEIFHO BHIOMPATh ONTUMATBHYIO (pOopMy TpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh PEIIaeMble 33J]a4i HECIOKHBIMU CXeMaMu, TuarpaMMaMu, HHOU
rpauKoi U KX KOMOMHAIUSAMH.

KoMmyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TelCTBUA:
B XOJIe O0CYyXJIeHUs y4eOHOTO MaTepuasna, pe3yiabTaToB Ja0OpaTOPHBIX paboT H
IPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TeMbl U BBICKA3bIBAThH
W7eH, HaIleICHHbIE Ha pEIICHHE 3a/JaYd M TMOJJep)KaHue OJarokKenaTelbHOCTH
OOIIIeHNS;
COTIOCTaBIISATh CBOM CYXJICHUS C CYXKJACHHSIMH JPYTHX Y4YaCTHHUKOB JHAiora,
OoOHapyKUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUH;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;
MyOJUYHO TIPEACTABISITh PE3YJAbTAThl  BBITOJHEHHOTO (DH3WYECKOTO OMbITa
(3KCIIepUMEeHTa, UCCIe0BaHus, IPOEKTA);
NOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHAUBHUAYaJIbHOU
paboThI pU PELIEHUH KOHKPETHOU (pr3ndecKoi mpooiembl;
MPUHUMATh 1€ COBMECTHOW NEATEIbHOCTH, OPTaHW30BBIBATH ACHCTBUS MO €€
JOCTIDKEHUIO:  PacTpeNensaTh poiu, OOCYXJaTh TPOIECCHl W  PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;



BBITIOJIHATH CBOIO YacTh PaOOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJbTara Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C APYTMMH YJIE€HAMU KOMaH/IbI;
OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOUMH NPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBLHO CPOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHUS.

PerynasiTuBHbIe YHHBepcaJbHbIe YueOHbIE AeliCTBUSA

Camoopranusamnus:
BBISBJISITE TPOOJIEMBI B JKM3HCHHBIX M YYEOHBIX CHUTYyalMsaX, TPEOYIONMUX JUIs
perieHus GU3NIECKUX 3HAHWM;
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAAaX MPUHSITHS PENICHUN (MHANBUAYAIHHOE,
NPUHITHE PEUICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYIIION);
CaMOCTOSITEIILHO COCTABJIATh QJITOPUTM pelIeHUs (PU3NYSCKON 3a/lauu WU TUTaHa
WCCJICIOBAHMS C YUYETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAThH MpeJIaraéMble BApHaHThI PEIICHHM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:
JaBaTh aJICKBATHYIO OIEHKY CUTYyaIluH M TpeJiararh 1miaH e€ N3MCHCHHUS,
OOBSCHATh TPUYMUHBI JTOCTYOKCHHS (HEIOCTIKEHHUS) Pe3yJbTAaTOB NEATEILHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JCATCIBHOCTh (B TOM 4YHCJIC B XOJ BBITIOJIHCHHUS
(U3UYECKOT0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;
OIICHHBATh COOTBETCTBUE pe3yjIbTaTa IeJId U yCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4YejioBeKa B XOJIe CIOpa WJIM JHUCKYCCHHM Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;
MPU3HABAaTh CBOE MPABO HA OMIMOKY TpH penieHuu (HU3MYECKUX 3a7ad WIA B
YTBEPKJICHUSIX HA HAYyYHBIE TEMbI U TAKOE e MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHIy 00yduenus B 7 KJjacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKATh C(POPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHU:
WCIIOJb30BaTh IMOHATHS: (U3HYECKHEC W XUMHUUYSCKHE SIBJICHUSA, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIC]b, THUIIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpPJOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJHHEHHOER),
TpaeKTOpHUs, PaBHOJCHCTBYIOMmIAs cuia, aedopmarus (ymnpyras, IUIacTHIecKas),
HEBECOMOCTbH, COOOIIAIONINECS COCY/IbI;



paznuyath sBaeHus (quddysus, TEmIoBoe JIBMKEHHUE YacTHI[ BEIIECTBa,
PAaBHOMEPHOE ABUKEHHE, HEPABHOMEPHOE IBHKEHHUE, UHEPILIMS, B3aUMOJICHCTBUE
TEJI, PAaBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iiepeaaya
JaBJI€HUS TBEPABIMU TEJIAMHM, XUAKOCTSIMU M Tra3aMmH, aTMOC(epHOE [aBJIEHUE,
[JJaBaHUE TeEJl, NPEeBpalleHUsT MEXAHWYECKOW SHEpPruy) IO ONUCAHHI0 HUX
XapaKTEepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX JaHHOE
(bu3HYecKoe SIBICHHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3NYECKUX SIBICHUN B OKpYKaroUleM
MHUpE, B TOM 4Yucie (U3NUECKHE SIBIICHUS B MPHUPOJE: MPUMEPHI IBIKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOM U HEKUBOU PUPOJIE, JEUCTBUE CUIIbI TPEHHUS B
NPUPOJE W TEXHUKE, BIMSHUE aTMOCHEPHOro AABJICHHS HA >KUBOW OPraHu3M,
IJIaBaHUE pPbIO, phlYarv B TEJIE YEJIOBEKA, IPHU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO
3aa4y B Y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKU) (QUBUUYECKUX
SIBJICHUH;

ONMKCHIBATh M3YyYEHHbIE CBOMCTBA Tel W (DUIUUYECKUE SIBICHHS, HUCIHOJIb3YS
¢u3nueckue BeaUMYHMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, NYTh,
CKOPOCTb, CPEIHSA CKOpPOCTb, CHJa YIPYTOCTH, CWia TSKECTH, BEC Tella, CHIIA
TpeHUs, HaBieHue (TBEPAOro Tena, >XUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CWJIblL, KO3()PUIUEHT
MIOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKAsl U IOTEHLUANIbHAS SHEPTHsl), IPU
OMHMCAHUY TPABUIILHO TPAKTOBATh (HYU3MYECKUN CMBICI HCIIOJIH3yEMBIX BEITUYHH,
ux OOO3HaYeHUs M EeAUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (QOpPMYIIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MUECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMCTBa Ted, (U3UYECKUE SIBICHUA U IPOLECCHI, UCHOIb3Ys
npaBujia CIOKEHHS CWi (BHAOJb OAHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackais,
3aKOH ApxuMmezaa, MpaBUJIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHHMsS MEXaHUYECKOM »SHEpruu, Mpu 3TOM J1aBaTh
CIIOBECHYI0 (OpPMYJIHMpPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKHE SIBJIECHUS, MPOILIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallUd MpPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBISABIAThH
MIPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 |—2 JOTMYECKUX I1aroB
c ornopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, (DU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3aJaud B 1—2 AelCTBHUS, MCHOJB3Ysl 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHallM3a YCIOBHUS 3a/ladyd
3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUYECKUE BETUYUHBI B (HOPMYJIBI U



MIPOBOJIUTEH PACUYETHI, HAXOIUTh CIPABOYHBIC TAHHBIE, HEOOXOAUMBIE JIJIST PEIICHHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIH (HU3UIECKUX
METOJIOB, B OMHCAHWUU HCCJEAOBAaHUS BBIACISTH MPOBEPSEMOE MPEANOI0KEHUE
(rumotesy), pa3au4aTh U UHTEPHPETUPOBATH MOTYUYECHHBIM pe3ysbTaT, HaXOAUTh
OIIMOKH B XOJI€ ONBITA, JIENATh BHIBOJIBI 110 €TI0 PE3YJIbTATaAM;

MPOBOAUTEL OIBITHI 1O HAOMIOACHUI0 (U3UYECKUX SBICHUM WU (PU3MUECKUX
CBOMCTB Tel: (OpMYyJIHUpPOBATH MPOBEPSEMbIE MPEAMNONOKEHUS, COOUPATH
YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYyJOBaHMS, 3alHMCHhIBATh XOJ[ OIbITA U
(GbopMyITUPOBATH BHIBOIBI;

BBITIOJTHSATH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPDEMEHH, MacChl Tejna, 00bEéMa, CHITbI
U TeMIepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX M LUQPPOBBIX MNPUOOPOB,
3aMMChIBATh TTOKA3aHMS MTPUOOPOB € YUETOM 3aJJaHHON aOCOIFOTHON MOTPEIIHOCTH
U3MEPECHU;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MYECKON BEIUYUHBI OT JIPyrou
C HCMOJb30BAaHUEM TPSIMBIX HW3MEPEHUN (3aBUCUMOCTH IYTHU PABHOMEPHO
JBIKYLIErocsl Tela OT BPEMEHM JBUKECHHS TE€Ja, CUJIbI TPEHUSI CKOJIBXKEHUS OT
Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHIIBI TPEHUS
OT TUIONIAJN COMPUKOCHOBEHMS TEJ, CHJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKUBAIONICH CHJIBI OT O00BbEMA MOTPYKEHHOW YaCTU Tejda M OT IJIOTHOCTH
KUJKOCTHU, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIyOWHBI, HA KOTOPYIO
NOTPY>KEHO TeJI0, YCIOBUH TUTABaHUS TEJ, YCIOBUM paBHOBECHSI pblyara u 0JIOKOB),
y4acCTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBaHUS, COOUpPATh YCTAHOBKY U
BBITIOHATh ~ M3MEPEHUs, CHeAys MPeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTH  (U3MYECKMX BEIUYMH B  BHUJE
NPEIJIOKEHHbIX Tabmuil u  TpaduKoB, JelaTb BBIBOJABI 10 pe3yJbTaTam
HCCIIeIOBAHMUS;

MPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEJIMYMH (TJIOTHOCTHh BEIIECTBA
KUJKOCTU W TBEPAOrO Tella, CUa TPEHHS] CKOJBXKEHUS, JaBICHUE BO3/yXa,
BBITAJIKHUBAIOIIASl CHJIA, JCHUCTBYIOIIas HA MOTPYXKEHHOE B KUIAKOCThb TEJIO,
KOO(pPUIIMEHT  MOJIE3HOTO  JEWCTBUSL  MPOCTBIX ~ MEXaHM3MOB),  CIeays
MPEUVIO)KEHHOW  MHCTPYKUMU: TP BBINOJHEHUM  M3MEPEHUN  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOW BEJIMYHHBI;
coOJI0/IaTh MpaBWiia TEXHUKM O€30MacHOCTH TMpH padore ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIMIBLI JEUCTBUSL MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOINAIOIIMECs] COCYIbl, OapomeTp, phIvar,
MOJIBMKHBIN U HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;



XapaKTepU30BaTh MPUHIUINbBI JACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha WX OMHMCAHMA (B TOM YHCIIE: MOJIMIMITHUKH, YCTPOHUCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKUIA MPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCIOIb3Ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SIBJICHUN U HEOOXOAUMBIE
¢buznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOAUTH NpPUMEPHl (HAXOAWTh HMHPOPMALUI0 O MpUMEpax) MNPaKTUYECKOro
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM U3HM NJisi 0OecredeHHUs
0e30MacHOCTH MpH OOpaIEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUsI 3J0POBbsI M COOJIOJEHUS HOPM DSKOJOTHYECKOrO IIOBEJICHUS B
OKpYy>Karollen cpene;
OCYUIECTBJIATh OTOOpP MCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBLAEIATH MHPOPMAIUIO, KOTOpas SIBISETCS
NPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHO;
WCIIOJIb30BaTh TMPHU  BBIIOJHEHUM YYE€OHBIX 3aJaHU  Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIkKAHUS, CIPABOYHBIE MaTEpHAJIbl, PECYPChl CETH
WuTepHer, BnageTh npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MH(pOpMAIUHU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE KPATKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 UCTOYHHUKOB MH(pOpMALUU (PU3NYECKOTO COAEPKAHUSA, B TOM YHCIIE ITyOJIHYHO
JenaTh KpaTKHue COOOIIEeHHs O pe3yjbTaTax MPOEKTOB WM  Y4eOHBIX
UCCIICZIOBAHUNA, MpPU 3TOM TIPAMOTHO HCIOJB30BaTh H3YyUEHHBIH MNOHSATUHHBIN
anmnapar Kypca (U3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3EHTALINEH;
IpU  BBINOJHEHUUM YYEOHBIX MPOEKTOB U  HCCIEAOBAHUI  pacCIpenessTh
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 3a/ladaMH, CIEAUTH 32
BBIMIOJIHEHUEM I[IJIaHA JEMCTBUM, aJleKBaTHO OLIEHMBAThb COOCTBEHHBIH BKJIaJa B
NESTENbHOCTh TPYNIMbl, BBICTpAaUBAaTh KOMMYHHKAaTUBHOE B3aMMOJCICTBUE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kiiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHI:
MCITIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEUIECTBA, KPUCTAIUIMYECKHE U aMOp(QHBIE
TEJla, HACBHIIIEHHBIH M HEHACBHIIEHHBIM Map, BIAXXHOCTh BO3[yXa, TEeMIEepaTypa,
BHYTPEHHSS] SHEPIHsl, TEIJIOBON JBUTATENb, DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi,
AIEKTPUUECKOE T0JIe, MPOBOJHUKHU U JIUAJIEKTPUKU, MOCTOSTHHBIM 3JIEKTPUUYECKHM
TOK, MarHUTHOE T0JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PAaCIIMPEHHUE U C)KaTHe, TEIUIoNepeaayda, TEMIOBOe
paBHOBECHE, CMauMBaHME, KallWUIAPHBIC SIBJICHUS, HCIApEeHHE, KOHAEHcalus,
IUIABJIEHUE, KpHUCTauM3auusg  (OTBEpAEBaHHUE), KUIIEHUE, TeIlonepeaaya



(TemIonpOBOHOCTb, KOHBEKIUS, U3ITyYEHHE), IIEKTpHU3ALUS Tel,
B3aUMOJICHCTBUE 3apsI/I0B, JEHCTBUS NEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBHE MAarHUTOB, J€HCTBUE MATHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM,
ANIEKTPOMArHUTHAs MHAYKIMS) IO ONUCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYKaIOLIEM
MUpE, B TOM YHUCle (PU3NYECKUE SABJICHUS B PUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B IpHUpoAe, uzinydeHue CosHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera,
AIIEKTPUYECKHE SBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMiiu, Apeid MoiarocoB, poidb MAarHUTHOTO OIS JJIs dKU3HU Ha
3emiie, MOJSIPHOE CHUAHHE, MPU STOM NEPEBOJIUTH MPAKTHYECKYIO 3a1ady B
y4eOHY10, BBIACIATE CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHHUIA;
ONUCHIBAaTh HM3yYEHHBIE CBOWCTBA Tel M (PU3NYECKUE SIBICHUS, HCIONb3Ys
¢u3nueckrue BEIUYUHBI (TeMIeparypa, BHYTPEHHSISI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, YJAENbHAs TEIIOEMKOCTh BEIECTBA, YJEJIbHAs TEIUIOTa ILIABJICHUS,
yAenbHas TeIUIoTa MapooOpa3oBaHus, YJelbHas TEIIOTa CropaHHs TOILUIUBA,
KOO(Q(QUIMEHT TOJE3HOro JACWCTBUS TEIUIOBOW  MalllMHBl, OTHOCHUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKUNM 3apsii, Cujga TOKa, DIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE MPOBOJHUKA, YAEIBHOE COIMPOTHUBIICHUE BEUIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKAa), MPU OINUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUNA CMBICI MCIONb3YyEMbIX BEJIUYMH, OOO3HAUY€HUs U
eAVHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH IpaQUKU H3yUECHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOICTBAa Ted, (U3NYECKUE SIBICHUS M IMPOLECCHI, UCIOIb3Ys
OCHOBHBIE TOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU CTPOCHHUS BEUIECTBA,
INPUHIMI CYHEPIO3UIHMH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH Oma s ydacTka nend, 3akoH Jpxkoyns—JIenna, 3akoH cCoXpaHeHUs
SHEPIrUH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €TO0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUi NPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATh IPHUYMHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIAroB C ONOPOil
Ha 1-2 u3y4YeHHBIX CBOWCTBA (DU3UYECKUX SBICHHUM, (PU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEW;

pemiate pacu€THble 3a7aydl B 2—3 JEMCTBUS, MCIONB3YsS 3aKOHBI U (HOpPMYIIbL,
CBSI3bIBAIOIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaJM3a YCIOBHUS 3a/adyd
3aMKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX [UJISl pElIeHUs



3a/layd, BHIOWpATh 3aKOHBI W (OPMYJBI, HEOOXOAUMBIE JIsA €€ pelieHus,
IPOBOJUTH PACUYEThl U CPABHUBATH MOJIYUYEHHOE 3HAUCHHE (DU3NYECKOI BEIIUYUHBI
C U3BECTHBIMU JaHHBIMH,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PENIUTh TPH MOMOIIHM (PU3HUECKHUX
METOJ/IOB, WCTOJB3ys OINHUCAHWE WCCIENOBAHUSA, BBIICTATh IMPOBEPSIEMOE
NPEINOJIOKEHNE, OIICHUBATh MPABWIBHOCTh MOPSIIKA MPOBEACHUS HCCIIEI0BAHMS,
JIeNIaTh BBIBO/IBI,

MPOBOJIUTH OMBITHl MO0 HAOMIOACHUIO (U3HUYECKHUX SIBICHUN WM (HU3UICCKUX
CBOMCTB TeN (KamWJUISIPHBIE SIBICHUS, 3aBUCUMOCThH JaBJICHHUS BO3yXa OT €ro
o0BéMa, Temrmeparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HarpeBaHus IpH
U3IyYeHUH OT LIBeTa H3JIydarouieil (MOIJOIaoNIei) MOBEPXHOCTH, CKOPOCTb
WCTIAPEHUST BOJBI OT TEMIIEpaTypbl JKUIKOCTH W IUIOMAAN €€ TOBEPXHOCTH,
ANEKTPHU3AIUS TEJI U B3aUMOJICHCTBUE DJICKTPUUECKHUX 3apsOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJu3allksi MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JCHCTBUS MarHMTHOTO TIOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKa): (hOPMYJIUPOBATH MPOBEPSIEMBIE
MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pyI0oBaHUS,
OIMKCBHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATHh MPSMBIE HW3MEPCHHUS TEMIIEPaTypbl, OTHOCHUTEIBHOW BIIAKHOCTH
BO3MlyXa, CHUJIBI TOKA, HAIMPSKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB H
JaTYUKOB (DPU3MYECKUX BEIMYMH, CPABHHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MYECKON BEIUYUHBI OT JIPyrou
C WCHOJB30BAaHWEM TPSIMBIX HW3MEpPEHUU (3aBUCUMOCTh  COIPOTHBIICHHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMAM TIOTIEPEYHOTO CEYCHHS] W YIEIHHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UIYIIETO 4Yepe3 MPOBOJIHUK,
OT HampsHKeHHs Ha TPOBOJHHUKE, HWCCIEAOBAaHHE IOCIEOBATEIBLHOTO |
NapajyieIbHOTO  COEIUHEHUM MPOBOJHUKOB): IJJAHUPOBATh  MCCIIEJOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJIHATh MU3MEPEHUS, CIEAys MPEJI0KEHHOMY IUIaHy,
(buKCcUpOBaTh PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUJE TaOJIHIl U TPAdUKOB,
JIeNIaTh BBIBOIBI 11O PE3yJIbTaTaM HMCCIICT0BAHMS,;

MPOBOJIUTh  KOCBEHHBIE  M3MEpeHUs  (PU3HYECKHX  BeMWYMH  (yACIIbHAs
TEIIOEMKOCTh BEIEeCTBa, COMPOTHBIEHHWE MPOBOJHUKA, paboTa M MOIIHOCTH
AIEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHHMSI, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CHeAysS TPEIIOKCHHOW WHCTPYKIIMH, W BBIYHUCIATH 3HAYCHUE
BEITUYNHBL;

coONI0OIaTh TMpaBWIa TEXHUKH O€30MacHOCTH TMpH padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUINbBI JACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPON Ha MX OMHMCAHUA (B TOM YHUCIE: CUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETP, BOJBTMETpP, CUETUMK DICKTPUUECKOM
SHEPrUH, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHBIC SIEKTPONPHOOPHI
(mpuMepsbl), IEKTPUUYECKUE MPEIOXPAaHUTENH, SJIEKTPOMArHuT, 3JEKTPOABUTATENb
IOCTOSIHHOT'O TOKAa), MCIOJB3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUN U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MTPUOOPHI TIO
CXeMaM M CXEMaTHMYHbIM pHCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
ICUXPOMETP, TUTPOMETP, JBUIATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTaT), COCTaBISATh CXEMBI JJIEKTPUYECKUX IIeTe C TOCIeA0BaTEIbHBIM U
napajuieTbHBIM COCIUHEHHEM OJJIEMEHTOB, pa3inyasi YCJIOBHBIE OO0O3HAYCHHS
AJIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOAUTH NpPHUMEPHl (HAXOAWTh HMHPOpPMALUI0 O MpUMEpax) MNPaKTUYECKOro
WCTIONb30BaHUsl (DM3MUYECKUX 3HAHWUN B MOBCEIHEBHOW KHU3HU A 0OECIICYCHHS
0e30MacHOCTH MpPH OOpaIEHUH C MPUOOPaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOrO IIOBEJIEHUS B
OKpYy>Karollen cpene;
OCYIIECTBIIATh MOUCK MH(pOpManuu ¢Guzndeckoro coaepxanus B MHTepHETE, Ha
OCHOBE HMMEIOIIUXCS 3HAHUA U MyTEM CpPaBHEHUS TOMOJHUTEIBHBIX HCTOYHHUKOB
BBIIETIATh MHGOPMAIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON WIM MOXKET OBIThH
HEI0CTOBEPHOM;
WCIIONb30BaTh TMPHU  BBIMOJHEHWH YYEOHBIX 3aJaHUN  HAYYHO-TOMYJSPHYIO
auTepaTypy (pU3MUecKoro conaepikaHus, CIpPaBOYHBIE MaTepUaNbl, PECYpChl CETH
WuTepHer, BnageTh npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MH(pOpMAIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKUE YCTHBIE COOOLIeHUs, 00001mas
UHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (U3UYECKOTO COACPKAHHSI, B TOM
qucie MmyOJudHO MPEICTaBIsATh PEe3yJIbTaThl MPOCKTHON WM UCCIIEOBATEIbCKOM
JESITENbHOCTH, IpPU 3TOM TIPaMOTHO MCHOJIb30BaTh HM3YyUYEHHBIH IOHATHUIHBIN
amnmapat Kypca GU3HUKH, COMPOBOKIATh BHICTYIUICHUE MPE3CHTAIUEH;
IPYU BBITIOJIHEHUU YUEOHBIX MPOEKTOB M HCCIEAOBAHUN (PHU3UUECKHUX IMPOLIECCOB
pacrpeensiTh O00s3aHHOCTH B TpYIIE B COOTBETCTBHUM C IOCTaBJICHHBIMU
3aJjayaMy, CIICJUTHh 3a BBIIIOJHEHUEM ILIaHA JIEHCTBUH M KOPPEKTUPOBATh €ro,
a/ICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B ACSITEILHOCTD TPYIIIBI, BHICTPAUBATh
KOMMYHHKAaTHBHOE  B3aMMOJCHCTBHE, TMPOSBISAsS TOTOBHOCTh  pa3pelaTh
KOH(MITUKTEHI.

K koH1y o0yueHus B 9 kJjacce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHIA:



WCIIOJb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUus, jAepopMauus  (ymnpyras,
IJIacTUYecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTbh U
neperpy3Ku, HEHTP TAHKECTH, aOCOIIOTHO TBEPAOE TEJIO0, LIEHTP TSAHKECTU TBEPIOTO
Tena, PABHOBECHE, MEXaHWYECKHE KOJeOaHWS W BOJHBI, 3BYK, HH(]pPa3ByK H
yIIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAJbHO30PKOCTb, CIIEKTPhl MCIYCKAHHUS W TOIJIONIEHUS, alibda,
0eTa- ¥ raMMa-u3Jy4eHus1, U30TOIIbI, SiJIEPHAsi SHEPreTHKA;

pasinyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE JABUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEIHOE JBWKEHHE, CBOOOJHOE TMaJeHue Tedl,
PaBHOMEpPHOE JBIKEHHE IO OKPYXKHOCTH, B3aMMOJICHCTBUE TeJ, PEaKTUBHOE
JBIKEHUE, KOJIEeOATEeIbHOE IBHKEHUE (3aTyXalOIINE U BEIHYKICHHBIE KOJIeOaHus),
PE30HAHC, BOJIHOBOE  JBIJKEHHE, OTpPAXEHUE  3ByKa, MPSAMOJIUHEUHOE
pacnpocTpaHeHUe, OTpaK€HHWE M TIPEJIOMJICHHE CBETa, IIOJIHOE€ BHYTpPEHHEe
OTPaKEHHE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CHEKTP U CIOKEHUE CIIEKTPaTbHBIX
IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEWYATOro CHEKTpa U3JIyYEHUs]) MO OMHCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKpPYKAIOIIEM
Mupe (B TOM uwuciie (U3MYECKUE SBICHUS B MPUPOJAE: NPUIUBBI U OTJIUBHI,
nBkeHre 1aHerT CONMHEYHOM CHUCTEMBbl, PEAKTUBHOE JBHKEHHE IKUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IlyHaMH, X0, I[BETA TEJ, ONTUYECKUE SBJICHUS B IPUPO/JIE, OMOTIOTHUUECKOE
JNEUCTBUE BUIUMOIO, YyIbTPaPUOIETOBOTO U PEHTIEHOBCKOTO U3Iy4YCHUH,
€CTECTBEHHBIM pPAaJIUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4dd, pPaJHOAKTHBHOE
U3ITy4YeHUE TPHUPOIAHBIX MHUHEPAJIOB, JNEWUCTBHE PAJMOAKTUBHBIX H3IIYYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/ladyy B Y4EOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHYUECKUX SBJICHMUIA;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DUUYECKUE SIBICHHS, WCIOJIb3Ys
¢bu3nyeckue BENMYMUHBI (CpeIHSii W MIHOBEHHAas CKOPOCTh Tella TMIpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, TIEpeMeIeHre, MyTh, YIJIOBas CKOPOCTh,
cuja TPEHHUsl, CUJla YIPYrocTH, CUJIa TSKECTU, YCKOPEHUE CBOOOJIHOTO MaJICHMUS,
BEC Tela, WMITyJIbC TeJa, UMITYJIbC CHJIBI, MEXaHW4YecKas paboTa W MOIIHOCTH,
NOTEHIIMAJIbHAST DHEPrusi Tejla, TMOJHATOTO HaJ TOBEPXHOCTHIO  3EMJIH,
MOTEHIUAJIbHAST HHEPIHsl CXKATOW MPYKUHBbI, KHHETUYECKas DSHEprus, IOJIHas
MEXaHU4YeCKas SHEPrusi, NepUoj U 4acToTa KoJeOaHuM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTesib MPEIOMIIEHUSI Cpelibl), MpHU
OMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEITUYHH,
000O3HAaYeHUsT W EeAUHUIB (QU3NYECKUX BEIUYHMH, HAXOAUTh (QOPMYIIbI,



CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS W MPOLECCHI, UCIOJIb3YS
3aKOH COXpaHEHUsS HHEPruM, 3aKOH BCEMHUPHOIO TSATOTCHUS, TMPUHIIUI
CYNEpIIO3UIIMA CWJI, TPUHIUAN OTHOCUTENbHOCTU ['ammmes, 3akonnl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MIPEIIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAacCOBOIO YHMCEN IPH SAEPHBIX PEAKIUAX, IPU ITOM
JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHE;

OOBSCHATH (DPU3UYECKHE MPOIECChl U CBOMCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyallMii TPAKTUKOOPHEHTHPOBAHHOTO  XapakTepa: BBIABIATh IPHYUHHO-
CJIE/ICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIAroB C OMOPOil
Ha 2—3 W3YYCHHBIX CBOMCTBA (DU3WYECKUX SIBICHHM, (HU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiarb pacy€THble 3ajaud (OMMpaoIIMecss Ha CHCTeMy U3 2—-3 ypaBHEHHUN),
UCITOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BEJIMUYMHBI: HA OCHOBE
aHaM3a YCIOBUS 3aJla4yl 3allUChIBATh KPATKOE yCIIOBUE, BHISBISATH HEJOCTAIOIIHE
WM U30BITOYHBIE JaHHBIC, BHIOUPATH 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS
pelieHrs, MPOBOAUTh PacuéThl M OLEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUS (PU3NUECKON BETUUUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPH MOMOIIHN (PU3UYECKHUX
METOJIOB, HCIOJb3ysl OINKCAaHUE MCCIENOBAaHUSA, BBIIEIATh IMPOBEPSIEMOE
MPEANOoJI0KEeHNEe, OLEHUBATh MPABWIBHOCTD MOPSAKA MPOBEACHUS UCCIEIOBaHUS,
JienaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOAECHUN U OBITOB,;
MPOBOJIUTH OMBITHl MO HAOMIOJACHUI0 (U3MUECKHUX SIBICHUN WM (HU3HIECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIuH,
3aBUCUMOCTb MEpHoJia KoJeOaHUW NPYXKUHHOTO MAsSTHHKAa OT Macchl Ipy3a H
KECTKOCTH TPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYJbl MajbIX KOJICOAHUH,
NpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pa3siokKeHHe Oeloro CBeTa B CIEKTP,
U3y4YeHHE CBOWCTB M300pPaKEHMS B IUIOCKOM 3€pKaje U CBOMCTB M300pa’keHUS
npeaMera B coOuparoled JuH3e, HaONI0ACHHE CIUIOIIHBIX U JIMHEeHYaThIX
CHEKTPOB M3IYYEHHsI): CaAaMOCTOSATEIbHO COOMpaTh YCTAHOBKY U3 H30BITOYHOIO
Habopa 000pyI0BaHUsI, OMUCKHIBATH XOJ OTBITA U €r0 PE3yIbTaThl, (HOPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEpPHUIO MPSMBIX U3MEPEHU, Onpenensis cpeaHee
3HAUEHUE U3MEPAEMON BEIWYUHBI ((POKYCHOE PACCTOSIHUE COOMpAroUIeil JINH3bI),
000CHOBBIBaThH BHIOOD cI10C00a U3MEPEHUS (M3MEPUTEIBHOTO MPUOOpPa);
OPOBOJUTh  MCCIENOBAHWE  3aBUCUMOCTEH  (U3MYECKHX  BEJIUYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH IIPH



PaBHOYCKOPEHHOM JIBIDKEHUM 0O€3 HaudajJbHOW CKOpPOCTH, Iepuojaa KojeOaHui
MaTEMaTUYECKOTO MAaATHUKA OT JIJTUHBI HUTH, 3aBUCUMOCTH yTJa OTPAXKEHUS CBETA
OT yrija MaJeHus M yria MOpPeJoOMIICHHs OT YIVia MaJeHus): IUIAaHHUPOBATh
UCCJIEI0BAHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUAEC TAOMUIl U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEI0BAHMS;

MPOBOJIUTh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (CPEAHssI CKOPOCTh W
YCKOpPEHHE Tela NpU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHUE CBOOOJIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA((UUUEHT TPEHUs  CKOJIbKEHUS,
MexaHudeckass paboTa W MOIMHOCTh, 4YacToTa U TMEpUoa  KoJeOaHHit
MaTE€MaTUYECKOro0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparouieit
JUH3bl,  PAJAMOAKTUBHBIA  (OH):  IMIAHUpPOBaTh  HU3MEPEHHs, COOHMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIAEAYS MPEIOKEHHOM
WHCTPYKIIMH, BBIYUCIATh 3HAUCHHWE BEIMYMHBI M AHAIM3UPOBATH TOJTYUYEHHBIE
pe3yabTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHNU;

coO0aTh MpaBHJa TEXHUKM OE€30MacCHOCTH IMpU padoTe ¢ JabopaTOpHBIM
00opyT0BaHUEM;

pas3nuyaTh OCHOBHBIE IPU3HAKHU U3YYEHHBIX (PU3NYECKUX MOJIENeH: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYEUHbI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHast MOJENb aTOMa, HyKJIOHHAsI MOJIENIb ATOMHOTO Spa;
XapaKTepU30BaTh MPUHIUINbBI JACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpOM Ha HUX omnucaHus (B TOM 4YHCIE: CHUAOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pakKera, 3XO0JIOT, OYKH, IEPHUCKOII,
(doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOMN, JO3UMETpP, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBaX (DUBUYECKUX SBICHUU U
HeoOxoIuMble (PU3MYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelIeHnr y4eOHO-PaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI Ui IOCTPOEHUs
M300paKEHUH B IJIOCKOM 3€pKajie M cCOOMparoniei JIMH3E;

MPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUSl (DU3NYECKUX 3HAHWM B MOBCEIHEBHOM U3HM NJisi 00E€CHEUEHHUS
Oe3omacHOCTH TpU OOpalleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHHUS HOPM SKOJOTUYECKOrO TOBEACHHS B
OKPYIKAIOIIEH CPELE;

OCYUIECTBJIATh IMOUCK HH(pOpManuu Quanyeckoro cojepxanus B HWHrepHere,
CaMOCTOSITENbHO (OPMYJIMPYS MOMCKOBBIIM 3allpoc, HaXOAUTh MYTH OIpeneIeHHUs
JIOCTOBEPHOCTH TOJYYEHHON HH(POpMalUd HAa OCHOBE HMEIOIIMXCA 3HAHUN U
JOTIOTHUTENIbHBIX HICTOYHUKOB;



WCIIOJIb30BaTh TIPU  BBITIOJIHEHWH YYE€OHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpk aHUs, CIPABOUYHBIE MaTEpHAIIbl, PECypChl CETH
WNutepHer, BiageTh mnpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
MH(pOpMAaIIKU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHGOpPMAIIMN U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COJIEPIKAHUS, MyOJIMYHO
MPEJICTABIATh PE3YIbTAThl MPOCKTHOW WIIA HKCCIEAOBATEIbCKONW JIESITEILHOCTH,
[P 3TOM I'PAMOTHO KCHOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN annapar u3y4aemMoro
pazmena (U3MKA W COMPOBOXKAATH BBICTYIJICHHWE TMPE3CHTAIMEH C y4ETOM
0COOEHHOCTEH ayJJMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmnuecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K n (uugposbIe)
n/n NPOrpamMmbl Bcero ongp()m)m,le pﬁaKTquCKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypee
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAKOIIEr0 MUpa
bubmuoreka [JOK
- 2
L1 Pu3uKa - HayKa 0 MPUPOJC 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 PH3HIECKUE BETMIMHBI 2 0 0 https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHAYYHBIN METO TO3HAHMSI 2 0 1 htns://m_edsoo.ru/TE416194
Utoro no pazneny 6
Paspnen 2. IlepBoHayajibHbIE CBEACHHS 0 CTPOCHHH BellleCTBA
bu6mmoreka [JOK
2.1 Crpocnue emecTsa ! 0 ! https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICVCTBHAE YaCTHI] ) 0 1 bubnuotexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperatHble COCTOSIHUSA BEIlIeCTBa hitps:/m.edsoo ru/7f416194
Hroro 1o pasaeny 5
Paznen 3. /IBu:keHune u B3auMojieiicTBue Te
bu6moreka [JOK
3.1 Mexanuaeckoe NBKeHIe 3 0 I https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 1
3.2 Muepuus, macea, ni0THOCTS 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
33 Cuna. Buit enn https://m.edsoo.ru/7f416194
Hroro no pasneny 21




Paznea 4. /laBienne TBEPABIX TeJl, )KMJAKOCTEH U ra3oB

41 Janenue. Ilepenaya naBineHus: TBEPABIMU 3 1 bu6mmoreka [JOK
) TeJIaMM, )KUIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBierie xuKoCTH > 0 https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
4.3 Ammocheproe nasierue 6 ! https://m.edsoo.ru/7f416194
4.4 JleficTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. DHEpPrus
bu6mmoreka [JOK
> Pabora n momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.1u/7f416194
bubmuoreka [JOK
>3 Mexanmeckas SHEprus 4 0 https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15




8 KUIACC

KonuyecTBo yacoB DJICKTPOHHBIE
Ne ni/nt HaunMeHoBaHMe pa3/ie/ioB U TeM K (uugposbIe)
B NMPOrpamMMbl Bcero 0611 TPOTLHBIC HpﬁaKT"quK"e o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
Paznea 1. TensioBble siBjieHUst
. bu6mmoreka [JOK
1.1 CrpoeHue u CBOICTBa BEIIECTBA 7 0 0 hitps://m.edsoo ru/ 74181 ce
bu6mmoreka [JOK
1.2 Tenosbie mporecch! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiiekTpryeckre 1 MarHMTHbIE SIBJICHUS
71 DneKTpruyecKue 3apsiabl. 3apsyKeHHbIE Tela U 7 0 | bubmuoreka [IOK
’ HUX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . Bbu6morexa [JOK
2.2 [TocTOsSIHHBIN AIEKTPUUECKHI TOK 20 1 7 httos://m. edsoo /7418 1 ce
bu6mmoreka [JOK
1 1.
2.3 MarnuTagie ABreHIs 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IneKTPOMArHHTHAS HHIYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KonuyecTBo yacoB DJICKTPOHHBIE
Ne ni/nt HaunMeHoBaHMe pa3/ie/ioB U TeM K (uugposbIe)
B NMPOrpamMMbl Bcero Oﬁﬂ TPOTLHBIC HpﬁaKT"quR"e o0pa3oBaTe/bHbIE
padoTbI padoThI pecypes
Paznesn 1. Mexannueckue siBJieHUsl
11 MexaHn4eckoe IBUKEHHE U CITIOCOOBI €r0 10 0 | bubnnoreka [JOK
) ONVCAHUS https://m.edsoo.ru/7f41a4a6
. Bbu6moreka [JOK
20 1 3
1.2 Bsaumoneiictsue Tex https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. 10 0 3
1.3 3aKoHbI cOXpaneHi https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexanuveckne KoJjie0aHUs U BOJHbBI
Bbu6morexa [JOK
7 0 3
2.1 Mexamieckue konebanns https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. . 8 1 3
2.2 Mexammeciue BonHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjien 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 0 P bubnuoreka [JOK
) 3JICKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeTOBbBIE IBJIEHUS
bu6mmoreka [IOK
2
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 0 hits://m.edsoo.ru/7f41 ada6
bu6mmoreka [JOK
6 0 3
4.2 JIuH3bl 1 onTHUecKUe TPUOOPHI httos://m.edsoo ru/7f41ada6
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 0 2 bubnmoreka [[OK




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

Utoro no pazneny 15
Paznesn S. KBaHTOBBIC SIBJICHUSA
5.1 HcnyckaHue U MOTJIONICHHE CBETa aTOMOM 4 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
>-2 CTpocHue aToMHOrO A/1pa 6 ! }]?tI;Ip6sJ:I/I;Ir(1)f:(11<si(])_.Ir2/I§ f41a4a6
5.3 S nepHblie peakuuun 7 ! Et?fs?ir?fgg;gg/s f41a4a6
HWroro o paszaeny 17
Paznen 6. [loBTopuTe 1bHO-0000111a101IIHIT MOYJIb
6.1 [ToBTOpEeHHE 1 0000IIIEHUE CONEPKAHUS 9 ) bu6mmoreka [{OK
) Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro 1o paszaeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIIACC
KoJsmnuecTBo 4acoB JIeKTPOHHbIE
Ne Tema vDOKa K 0 nudposbie
/0 Yp Beero Oﬁl-ITPOJILHLIe pﬁalcanecmle 06PA30BATEBLHBIE
padoThI padoThbI pecype

1 ®usnka — Hayka o npupoze. SABieHus
IPUPOIbI

2 Pu3nYeCKHe SBICHUS
duznyecKre BEIMYUHBI U UX U3MEPCHUE

4 VYpok-uccrnenosanue "OnpeneneHre 1eHbI 1
JIEJICHUS IKAJIbl U3MEPHUTEIhHOro npudopa "

5 Mertobl Hay4HOTro No3HaHusa. Onucanue bubmnoreka [IOK
(bU3HYECKUX SIBJICHUIN C TOMOIIBI0 MOJIEJIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka rumnoTessr:

5 JATBbHOCTh MOJETA IIApUKa, MYHIEHHOTO |
TOPU30HTANILHO, TEM O0JIbIIIE, UeM OO0JIbIle
BbICOTA IMycKa"

7 Crpoenue BemectBa. OnbITHI, JOKa3bIBAOIINE bubnnorexa [IOK
JIUCKPETHOE CTPOCHUE BEIIECCTBA https://m.edsoo.ru/ff09fe0a

bubmuotexa LIOK

8 JIBUKEeHHEe YacTUIl BELIECTBA 1

https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OLeHKa quamerpa

9 aToMa METOJIOM PSAOB (C HUCIOIb30BAaHUEM 1
¢dotorpaduii)»

10 ArperatHble COCTOSIHUSI BEIIECTBa
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

bubnnorexa [JOK

11 O6o6menue mo pazaeny «lleppoHavaabHbie https://m edso:)_[ ru/ff0a0378
CBEJICHUS O CTPOCHHUY BEILIECTBAY - '

12 Mexannueckoe aBrkeHue. PaBHomepHoe u bu6nmoreka [JOK




HCPABHOMCPHOC NBHIKCHHC

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EnuHUIEI CKOpOCTH bubnnorexa LIOK
P - DAAHTL p https://m.edsoo.ru/ff0a079¢
14 Pacder myTi 1 BpeMEHH IBUKEHUS bubmorexa LIOK
y P ! https://m.edsoo.ru/ff0a0ae4
bubnnorexa [HOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH Tel https:/m.edsoo.ru/ff0a0e 10
16 [InotHOCTH BemecTBa. Pacuer macchl 1 bu6mmoreka [IOK
00beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas pabora 1 «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEIIa»
18 Pemenue 3amau nmo teme "InoTHOCTH bu6mmoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cua Kak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora 2 «M3ydenue
20 3aBHCUMOCTH pacTsDKeHUs (Aepopmariim)
MPY>KUHBI OT MPUIIOKEHHON CHIIBI»
21 [[IBnenue TsaroteHust. Cuina TSKECTH
CBs13b MEXKly CHJIOHN TSKECTH M Macco Tena.
22 Bec Tena Pzgueﬂne 3amay no teme "Cuia bubmorexa [JOK
" A https://m.edsoo.ru/ff0al778
TSKECTH
73 Cuna TsyKecTH Ha JpyTuX IUIaHEeTaXx. bub6nmoreka [IOK
Pu3nyecKne XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bubmnorexa [HOK
24 Wsmepenne cuit. Jlunamonerp https://m.edsoo.ru/ff0al8cc|
bu6nmorexka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2% CrnoxxeHue IByX CHUJI, HallPaBJIECHHBIX 110 bubnuorexa [JOK
OJIHOM IIpsiMOM. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHonelcTBYOIIAs




n

CHII

78 Cuna tpenus u e€ Bupbl. TpeHue B IpUpoje U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabota 3« 3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT bubnnoreka [JOK
CHJIBI TaBJIEHUA U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pewenue 3amau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CHJIbI
Pemenue 3amau mo remam: «Bec Tema»

; bubanorex K

31 «I'papuueckoe u3obpaxxenue cum», «Cuiab, ht tfsJ-I/ /r(r)1 : di)(])lg J£0a1de0
«PaBHOIEMCTBYIOIIAS CHIDY T '
KonTponbHas paboTa 1o remam:

3 «MexaHnnueckoe qBuxkeHue», «Macca,

IUIOTHOCTBY, «Bec Temay, «['padudeckoe
n300paxeHne cuimy, «CUIb

33 Jasnenue. CriocoObl yMEHbIICHUS U bubnnorexa [JOK
YBEIUYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUSI Ta3a bubnmnorexa [JOK
0T 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHUs TBEPIBIMU TEJIAMH, bubmnoreka [IOK
KUIKOCTSIMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHue B )KHJIKOCTH U Ta3e, BRI3BAHHOC bu6nmorexka [JOK
JICUCTBUEM CUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau o teme «JlaBienue B bu6mmoreka [{OK
XKUJKOCTH M ra3e. 3akoH [lackaiis https://m.edsoo.ru/ff0a2826

but6mmoreka [JOK

38 Coobmaromuecs cocyabl

THarom YA https://m.edsoo.ru/ff0a2970

39 I'mapaBanyeckuil mpecc bubmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 ManomeTtpsl. [TopirHeBo# JKUAKOCTHBIN HAcoC




41 Atmocdepa 3emin ¥ MPUUIUHBI €€ bubmuoreka [{OK
CYILIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bubnnorexa [HOK
42 Bec Bo3gyxa. ATmocdepHoe naBieHne htths://m.edsoo ru/ff0a2bsa
43 N3mepenue atmochepHoro napiaeHus. Onpit bubnnorexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnnorexa [IOK
BBICOTHI HaJl YDOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapomertp-anepoua. ATMocdepHoe AaBieHHe bubnnorexa HOK
Ha pa3iIN4YHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " ATmocdepHoe
JaBjeHue"
47 JlelicTBUE KUJKOCTHU U Ta3a HA MOTPYKEHHOE bubmuorexa [{OK
B HUX TeJIO. ApXHMEI0Ba CUja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota 4 «OnpenencHue
48 BI)ITaJI;KI/IBIa)IO epﬁ CHUJIBI efICEBHIO el Ha bubmorexa LIOK
m /L yrom https://m.edsoo.ru/ff0a33fc
TEJI0, HOTPYKEHHOE B JKUJKOCTH)
JlaboparopHas pabota 5 «MccnenoBanue
49 3aBI/IC1:I)/IMO(l?TI/I Bgca TeJla B BOJE oi 00BéMa Bubmorexa LHOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHJIKOCTh YaCTH TeJlay
bubmuoreka [{OK
[LnaBa
>0 JlaBatme Tell https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pa6ota 6 "OmbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh
51 BBITAJIKUBAIOIIEH CHUJIbI, IEHCTBYIONIEH Ha
TEJIO B KUJIAKOCTH, OT 00beMa MOrpy>KEHHOH B
HUJIKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKUIKOCTH "
Pewenue 3anay no remam: «IlnaBanue cyoB.
A YA bubmnorexa [HOK
52 BosnyxomnnaBanuey, «JlaBieHue TBEpABIX TEN,

JKHUJKOCTEH M Ta30B)

https://m.edsoo.ru/ff0a3654




Kontponbhas pabota no teme «JlaBrnenue

53 .
TBEPJIbIX TEJ, )KUJIKOCTEH 1 Ta30By
bubnnorexa [HOK
54 Mexanuueckast pabora
p https://m.edsoo.ru/ff0a3{82
bubmuoreka [{OK
55 MouHocTs. EnquHnIbsl MOIHOCTH
B JUTHHTL B https://m.edsoo.ru/ff0a3{82

56 Ypoxk-uccinenoanue "Pacuyér MOITHOCTH, 1
pa3BUBAEMOM IpU NOIBEME M0 JIECTHUIIE"

57 IIpocteie Mexanu3Msbl. Peruar. PaBHoBecue
CHWJI Ha pblyare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.

58 JlaboparopHas padota «MccnenoBanue 0.5 E:f;;;fg;gg};oa 478
YCJIOBHMI paBHOBECHSI pblyaray T '

59 Pemenwne 3agau mo Teme «Y CIOBHUS bu6nuoreka [JOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
KoaddumuenT nonesnoro nenctBus

60 MexaHusMma. JlaboparopHas pabota 0.5
«M3mepenue KIIJI HAKIIOHHOH IIIOCKOCTH»

61 Pemenwe 3agau mo teme "PaboTta, MOITHOCTS, but6mmoreka [JOK
KI11d" https://m.edsoo.ru/ff0a4c48

62 Mexannyeckas sHeprus. Kunerndeckas u bubnnorexa [IOK
[MOTEHIMAJIbHAS DHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUs MEXaHUYECKON IHEPTrun bubnnorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAIIBHOE OIIPEIETICHUE

64 U3MEHEHUS KUHETHYECKON U MOTEHIINAIbLHOMI 1
SHEPrUH MPU CKATHIBAHUU TeJa MO0 HAKIOHHON
I0CKOCTH"

65 KonTponbnas pabota mo Teme «Pabora u

MOITHOCTB. 9Hepr1/1;1»




PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme

66 1 bubmuoreka [{OK
"MexaHnuyeckoe JBHKeHue" https://m.edsoo.ru/ff0adee6
PezepsHblii ypok. Pabora ¢ TekcTamu 1o Teme bubmunoreka IIOK

67 y ; N g 1

JlaBiieHne TBEPBIX TeJl, )KUJIKOCTEN U ra30B https://m.edsoo.ru/ff0adffe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme
68 " " 1
Pabota. MoutHocTs. DHeprus
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIEeKTPOHHBIE
Ne Tema VDOKA K n uudposbie
/i yp Beero Oﬁl-lTpo.]Ibele pﬁaKanecmle 06pa30BaTETbHBIE
padoTsI padoTbI pecype
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-
y bubnuoreka [IOK
1 KMHETUYECKOW TEOPUU U UX OIIBITHBIE . 1
T —— https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT
3 Mopenu TBEPAOTO, KHUIKOTO U ra3000pa3HOTro bubnuoreka LIOK
COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO, KHUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUI BEIleCTBA Ha
OCHOBE TI0JIOKEHUI MOJIEKYJIIPHO-
KHMHETUYECKOU TEOPUH
bubnuorex K
5 Kpucrannnueckue u amopgHsie Tena Ommorexa O
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KalWUISIPHOCTbD. bubnuoreka [IOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [IOK
7 TeruioBoe paciMpeHue u cxxaTue 1
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIIOBOI'O JBUKECHMSI YACTHIL
9 Buytpennss sueprusi. CnocoObl U3MEHEHUs bubnuorexa [JOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubnuoreka [IOK
10 Buawl Teronepenaun 1
https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[IpakTnyeckoe
N bubnuoreka [IOK
11 HCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB BELIECTB U 1 1

MaTEepHaJIOB B LIEJAX dHEprocoepekeHus "

https://m.edsoo.ru/ff0a65c0




KomngecTBO TEIIOTEHI. Y aenbHas

bubmuoreka [{OK

12
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemoBoro 6ananca. Temooomen bubnuoreka LIOK
U TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlabopartopHas pabdota 1"UccnenoBanue
14 SIBJ'ICIEI/IS[ TI;HJ'IO(I))6MGHa npu CMGIHHI/IBaHI/II/I Bubmorexa TOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiue BOJbI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUIS HarpeBaHuUs TeJa U BbIIEISEMOr0 UM IIPU
OXJIAKJICHUH
16 JIaboparophas pabota 2 "OnpezneneHue bubnuoreka [IOK
YACIHHOU TETIJIOEMKOCTH BeliecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y ieiabHas TerioTa bubnnoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEp/IeBaHKE
18 KPUCTALTHYECKUX I;SJI VY nenbHas Teriora bubmorexa LLOK
P A https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JIaboparopHas pabota 3 "Onpeznenenue bubnuorexa [IOK
YAECIbHOU TETJIOTHI TUTaBJICHHS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIEHCAITHS. bubnunoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c¢
Kunenue. Y nenpHas temnora
71 napooOpa3oBaHUs U KOHJIEHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO JTABJICHHS
Bnaxnocts Bo3ayxa. Jlaboparopnas padota 4
22 "Onpenenenue gi,HocheﬂLIiloﬁiﬂamiomn bubmorexa [IOK
pel N https://m.edsoo.ru/ff0a7628
BO3yXa
73 Pemenue 3ana4 Ha onpe/eneHre BIa)KHOCTH
BO31yXa
24 [IpuHIMIIBI paOOTHI TEIJIOBBIX JIBUTATEIECH.




[TapoBas Typ6uHa. /[Burarens BHyTPEHHETO
CropaHust

75 KIII TermoBoro nBuratens. TeminoBbie bubmuorexa [JOK
JIBUTATEJIHM | 3aIUTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEeHUS U MPEBPAIICHHS SHEPTUHU B
TEIJIOBBIX MPOIIECCax
IToaroroBka K KOHTPOJILHOM padOTE O TEME

27 "TemnnoBsle HBJ‘IeHI/ISI{) I/I3MeH£{I/Ie arperaTHbIX bubmorexa LIOK

. o P https://m.edsoo.ru/ff0a832
COCTOSIHMI BEIIECTBA
Kontponbnas padota mo teme "TemnoBbie
28 HBJ‘IeIfI/IH I/I3M£H6HI/IC arperaTHbIX COCTOSIHUM bubmmorexa [JOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpusaius Ten. [IBa poja aIeKTpuuecKux
3apsi0B

30 Ypok-uccnenoBanue "IneKTpuU3anys T
VHAYKIWEH U IPU COPUKOCHOBEHUH"

31 B3anMogeiicTBre 3apsyKeHHBIX TeTl. 3aKOH bubnmnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HampsikeHHOCTD

32 SJIEKT queCKoro nois. 11 I/II)HI_[I/IH Bubmiorexa LHOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH SJIEKTPUUECKUX MOJICH
33 Hocurenu snekrpuyeckux 3apsaoB.
DneMeHTapHbIi 3apsia. CTpoeHue aToma

34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6nuoreka [JOK
COXpaHEeHUs DJIEKTPUIECKOTr0 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuoreka [IOK
DIIEKTPUYECKUX 3aps/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0

36 c HlechOBaHI/ISI HC;‘(}),‘IHI/IKI/I AIEKTPUIECKOTO bubmorexa LOK

Y ' P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS AIIEKTPUUECKOTO TOKA bu6mmoreka [IOK




https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI HAa MPOBOJIHUKHU U 1
JUDJICKTPUKHA"

39 ONEKTPUUYECKUN TOK B METAIUIAX, JKUJKOCTSX bubnuoreka [JOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuYecKas 1enb U €€ COCTaBHbIE YaCTH
Cuna Toka. JJaboparopHas pabota bubnuorexa HOK

41 n n 0'5
5"H3mepenue u peryJimpoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpsikeHue. BoiabTmerp.

42 JTa6o IE)ITO Hast aGOIT)a 6 "N3mepeHue u P 0.5 bubmorexa HOK

patopHai p " P ) https://m.edsoo.ru/ff0a%¢14

pEryJIMpoBaHKe HANPSHKEHUS

43 CornpoTuBiieHHE TPOBOAHUKA. Y JICITBHOE bu6mmoreka [JOK
COIIPOTHBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIabopartopHast pabota 7 "3aBUCHMOCTh

44 ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOIHHUKA 1 bubnnoreka [JOK
OT €T0 JUIMHBI, [UIOIIAJIU ITOIEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4YeHHs U maTepuana'

45 3aBUCHMOCTb CHJIbI TOKA OT HAIPSDKECHMS. bubnmoreka [JOK
3axon OMa i ydacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabopartopHas padora 8 "VccnenoBanue

46 3aBHCHMOCTH CHJIBI TOKA, HIYILIET0o Yepes | bubnmnoreka [JOK
PE3UCTOpP, OT CONPOTUBIICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs1 Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapasuieIbHOE
COCIMHEHMSI TIPOBOJTHUKOB
JlabopatopHas pabota 9 "[IpoBepka npasuia

48 CJIOYKEHUS HAIPSKEHUHN MIPU 1 bubnmoreka [JOK
IIOCJIEOBATEIIBHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

49 JlabopaTopHas padota 10 "IIpoBepka mpaBuia 1 bubmuoreka [{OK




JUISL CUJIBI TOKA MIPU HapajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

50 Pemrenue 3anau Ha npuMeHeHue 3akona Oma bubnuoreka [JOK
JUTSL PA3JIMYHOTO COEIMHEHMsI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOILITHOCTH ANEKTPUIECKOTO TOKA. bu6mmoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JIabopartopHas pabdora 11 "Onpenenenue 1 bubnnoreka [JOK
paboTHl U MOIITHOCTH DJIEKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYeCKUe e U MoTpeOuTenu
N bubanoreka [HOK
53 AJIeKTpUYecKoil s3Hepruu B ObITy. KopoTkoe https://m edso:)_[ ru/ff0ab660
3aMbIKaHHE — ]
[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TEME
54 "DnexTpuueckue 3apsabl. 3apsKEHHbBIE Tena U bubnnoreka [JOK
ux B3auMoaercTBus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abd2¢
AICKTPUUECKUHN TOK"
KonTponbhas pabota no teme
55 "DnexkTpudeckue 3apsaabl. 3apsHKEHHbIE Tela U bubnuoreka [IOK
nX B3anMoaeHCTBUS. I1oCTOSHHEBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUHN TOK"
56 IlocTosTHHBIE MarHUTHI, KX B3aNMO/ICHCTBHE
57 Ypoxk-uccienopanue "M3ydenue nonei 1 bubnnoreka [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
53 MaruutHoe noJjie. MarHuTHoe noJie 3eMiiv u bu6mmoreka [{OK
€ro 3Ha4YeHue IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT Opcrena. MarautHoe 1mose
bubmuoreka IHOK
59 3JEKTPUUECKOT0 Toka MaruutHoe rnose hitps://m.c dsocL>Iru Jff0acldd
KaTYIIKA C TOKOM T ]
[IpuMeHeHne 3EeKTPOMAarHUTOB B TEXHUKE.
60 JIaboparophas pabota 12 "Hzyuenue 05 bubnuoreka [JOK

JIEHCTBUS MAaTHUTHOTO TIOJISI HA IPOBOTHUK C
TOKOM"

https://m.edsoo.ru/ff0ac74a




DNeKTpOoBUTaTelNb NOCTOSHHOIO TOKA.
Hcnonp30BaHue 351eKTpoBUTaTENEH B

61 TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE 1 bubmorexa LIOK
yerp " p pTe-. https://m.edsoo.ru/ff0ac86¢c
JIaGoparopnas padota 13 "KoncrpyupoBanue
U U3y4YeHHe paboThl AJIeKTpoaBUraTess"
62 OnbiTel @apajes. 3aKOH PIEKTPOMATHUTHOM 1
nHaykimu. [Ipasuio Jlenna
OnexrporenepaTop. CriocoOb! MOTyICHHS
63 JIEKTPUUYECKOW IHEPTUU. DIEKTPOCTAHIIUH Ha 1
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIUH
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME 1
"DNeKTpUYeCKne U MarHUTHBIE SIBJICHUS"
65 KonrponbHas padora no teme 1 bubnuoreka [IOK
"DJIEKTPUYECKUE M MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka LIOK
"TennoBsle siBICHUS" https://m.edsoo.ru/ff0accSe
PezepaHblii ypok. Pabota ¢ TekcTamu 1o teme bubnuoreka [IOK
67 n L L n 1
ITOCTOSIHHBIN 3IEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabota ¢ Tekcramu 1o Teme 1
"MarHuTHbI€ sIBJI€HUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

KosanuecTBo yacoB DJIEKTPOHHBIE
Ne Tema vooka K n undposbie
/i Yp Beero OHTPOJIbLHBIE paKTH4YecKue 06pa3oBaTEIBHbIE
padoTbI padoThI pecype
1 Mexannueckoe qBUKeHUE. MaTepuanbHast 1
TOYKa
) Cucrema orcueta. OTHOCUTEIIFHOCTE 1 bubmnoreka IJOK
MEXaHNYECKOTO OBUKECHUSA https://m.edsoo.ru/ff0ad474
3 PasHOMEpPHOE NPAMOIIMHENHOE IBUKEHUE 1 bubnorexa LIOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOIMHENHOE ABUKEHUE. 1
CpeaHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHeitHOe paBHOYCKOPEHHOE JIBUIKEHHUE. 1 bu6mmorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHus. ['padux 1
CKOPOCTH
Jlaboparopnas padora 1"OmpeneneHue
7 CKO peHI/ISII) Tene? [IPA PABHO EK?) €HHOM 1 1 Bubmorexa IIOK
yerop pHp o ycKop " https://m.edsoo.ru/ff0adb18
IBWKEHUY 110 HAKJIOHHOM IUIOCKOCTH
8 CgoboaHoe nagenue teir. OnbiTel I anunes 1
PaBHOMEpHOE IBIKEHNE IO OKPYKHOCTH.
9 ITepuo E qaCTHOTa o0pa eHI/I}IpJ};I/IHeI?'IHa}I u 1 Bubmiorexa HOK
PHOZ pat ) https://m.edsoo.ru/ff0ae176
YIJIOBast CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHHE 1
N bubmuoreka [{OK
11 Ilepsrii 3axkoH HrioToHa. Bekt HUJIBI 1
P 3aKO 1010 CKTOp ¢ https://m.edsoo.ru/ff0ae612
12 Btopoii 3akon HetotoHa. PaBHOAelcTBYIOIIIAS 1 bu6nuoreka [IOK

CHJia

https://m.edsoo.ru/ff0ae72a




bu6mmoreka [IOK

13 Tpertnii 3akon HetoToHa. Cynepno3unus cui hitps://m.cdsoo.ru/f0ac982
14 Pemienue 3a1a4 Ha MpUMEHEHNUE 3aKOHOB bu6nuoreka [IOK
Hsrotona https://m.edsoo.ru/ff0aebbec
bubmuoreka [{OK
15 Crna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme «Cua yrpyrocTu
17 JlabopaTtopHas pabota 2 «OnpeneneHue bubnuorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuma TpeHUSD bubmmorexa LOK
A P https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota 3 "OmnpenencHue bu6nuoreka [IOK
Kod(duIeHTa TpeHus CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no teme "3akonsl HeroToHA. bubmuoreka [{OK
Cwuiia ynpyroctu. Cwia TpeHust" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUSI. bu6nuoreka [IOK
YckopeHnne cBOOOTHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHus "IBmKeHne Telx BOKPYT
23 rpaBuTarmoHHoro neHTpa (ComHeqaHast
cuctema). ['amakTuku"
24 Pemenne 3amau no teme "Cuita TSHKECTH U bubmnoreka IJOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
ITepBas kocMuueckasi ckopocTs. HeBecomocTh bu6nuoreka [IOK
25
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHON TOYKU. AOCOIIOTHO
26 TBEPIOE TEIO Pa]l:HOBeCI/IC TBEPAOTO TeNa ¢ buGmorexa [JOK
. https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILICHUS
27 MowmeHT cuinsl. LleHTp TsKECTH
28 Pemenwne 3amad o teme "MOMEHT CHJIBL. bu6mmoreka [IOK




Ilentp TsxecTn"

https://m.edsoo.ru/ff0b02b4

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

bubmuoreka [{OK

29 M?X&HI/I‘-IGCKOG nBIDKeHHe. B3zaumonencreue hitps:/m.cdsoo.ru/f0b0408
Te
30 KontponbHas pabora no reme "MexaHnueckoe bubnuoreka LIOK
nBIKeHne. B3anmoneiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmmnynse Tena. Ummysbe cuiibl. 3akoH
31 cox zHeHI/I}I UMIT nb}c,a VYupyroe u Heynpyroe bubmmorexa TIOK
P . y - YTy yipy https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
37 Pemenue 3amau mo teme "3akoH coXpaHeHUs bubmuorexa [JOK
umnyJbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHus "PeakTuBHOE IBHKEHUE B
IpUpoJIe U TEXHUKE"
bu6mmoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh httns://m.edsoo ru/ff0b0as4
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota 4 «OnpenencHue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
MTOBEPXHOCTHY
37 Cs13b Hepruu U padoTsl. [loTeHanpHas
SHEPTrust
33 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU SHEprUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHas pabdoTta 5 «M3y4yeHue 3akoHa bubnuotexa [JOK
COXpaHEHUs YHEPTIUM» https://m.edsoo.ru/ff0b12fe
41 KosebarenpHO€E OBMXEHNUE U €T0 but6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyX1eHHBIE bu6mmoreka [JOK




KoyieOanus. Pe3onaHc

https://m.edsoo.ru/ff0b20f0

43

MareMaTnyeckuii U Npy>KUHHBIA MASITHUKA

44

VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUoO/ia
KoJIe0aHU OT )KECTKOCTH MPY>KUHBI K MaCChI
rpy3a»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaieHne sHePTUn IPU MEXAaHHUECKUX
KOJIEOaHMIX

46

JlaGoparopHas pabota 6 «OnpezneneHue
4acTOThI U NIepro/ia KojaeOaHui npyKMHHOTO
MasiTHUKa

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

47

JlaGopaTtopHas paborta «IIpoBepka
HE3aBUCHMOCTH Tiepro/ia KojeOaHmii rpysa,
TIOJIBEIICHHOTO K HUTH, OT MAacChI TPy3a»

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

48

Mexaunueckue BoaHbL. CBOWMCTBA
MEXaHM4eCKUX BOJIH. [IpogosibHbIE 1
TIOTNIEPEYHBIE BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHus "MexaHndeckue BOJIHBI B
TBEPIOM Tese. CelicMuuecKue BOJIHbI'"

50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

51

Ypok-uccienoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepeHuus "YnbpTpa3Byk U HHPpa3ByK
B IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"3aKkoHBI COXpaHEeHHs. MeXaHuyecKkue
KOJIeOaHUs U BOJIHBL"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTtponbHas pabora 1o Teme "3akoHbI
coxpaHeHus. MexaHn4eckue KoleOanus u
BOJIHBI"




56 DIIEKTPOMArHUTHOE I0J€. DIEKTPOMATHUTHBIE bubnuoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Vpok-koHDepenmus "lkana
58 3J'IpeKT OME(}I)“HI:/ITHI)IX BOJH. Mcnonb3oBanue bubmorexa TIOK
P ' ¢ . https://m.edsoo.ru/ffOb2fe6
3JIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
Vpok-uccinenosanue "3yyeHue cCBONCTB
59 Z-)JII;KT OMAarHUTHBIX BOJIHyC TMOMOIIBIO Eubmiorexa LTOK
p " https://m.edsoo.ru/ff0b2c6¢
MOOMJIBHOTO TenedoHa
60 Peienue 3anau Ha onpeeneHne 4acToThl U
JUTMHBI AJICKTPOMATrHUTHON BOJTHBI
61 DneKkTpoMarauTHas nmpupoja ceera. CKOpocThb bu6nuoreka [IOK
cBeTa. BoHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmonuHeitHoe
62 acIpOCTPaHECHUE CBIe)Ta 3atmenus CoyHIIa 1 bubmiorexa LHOK
pacripoctp ’ https://m.edsoo.ru/ff0b3658
JIyHbI
63 3aKoH OTpaXkeHMs cBeTa. 3epkaia. Pemenue bubnuoreka [JOK
3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeta. 3aKOH MPETOMIIEHUS bu6nuoreka [IOK
CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpaKEHUE CBETA.
65 I/IcnonL3OBzHII)/Ie nonHorpo BHYTPEHHETO bubmorexa [JOK
yIp https://m.edsoo.ru/ff0b3cSc
OTPa)KE€HUsI B ONTUYECKUX CBETOBOAAX
JlaboparopHas pabota 7 "UccnenoBanue
66 3aBUCUMOCTH YIJIa NPEJIOMIIEHUS CBETOBOTO
Jy4da OT yIJia MaJIeHus Ha TpaHuIle "BO3ayX-
crexsio""
VYpoxk-koupepenius "Mcnonp3oBaHne MOJIHOTO
67 BHYTPEHHETO OTPAXKEHUsI: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBSI3h"
68 JIna3el. OnTHYecKas CHUia JIMH3BI bu6mmoreka [IOK




https://m.edsoo.ru/ffOb3f2¢

bu6mmoreka [JOK

69 [TocTpoenne n300paxeHM B THH3AX hitps-//m.edsoo.ru/f0b4dda
JlaboparopHas pabota 8 "OmnpenencHue
70 dox Ic)HorI(z aCIC)TOSIHI/ISI u onfnfl[ecmﬁ CHUJIBI bubmmorexa LIOK
4 R " https://m.edsoo.ru/ff0b4206
coOuparonien JHUH3bI
71 VYpok-koHpepenuus "OnTuueckue TMH30BbIE bubnmoreka [JOK
npubops!” https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onruyeckas cucreMa. 3peHue Brabmaoreka LIOK
2P https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "edexrsr 3penus. Kak
COXpaHUTh 3peHue"
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Herotona. CrnoxeHue cnekr aJ'ILHBII)X BETOB bubmorexa TIOK
) p I ) https://m.edsoo.ru/ff0c0f4c
[ucnepcus ceera
JlaGopaTtopHas pab6ota 9 "OnbITh MO
pa3iioKEeHHUIO OeJIoro CBeTa B CIEKTP U bubnuorexa [JOK
75
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHUH Yepe3 IIBETOBbIC (UIBTPHI"
76 VYpok-npaktukyM "BoaHOBBIE CBOWCTBA CBETA:
qucnepcusi, MHTepdepeHuus u audpakuus”
77 OmnpiTel Pesepdopna u nianerapHas Mojemb bubnuoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 Iloctynater bopa. Monens aroma bopa
79 Hcnyckanue 1 MOrJionieHue CBETa aTOMOM. bubnmnoreka [JOK
KBanTel. JInHeHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144¢c
20 VYpoxk-npaktukyMm "HabnogeHue cuekTpoB bu6nuoreka [IOK
HCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUJIBI bubmorexa [JOK
A a https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sapa. Hykinonnas Mojens bubnuoreka [JOK




https://m.edsoo.ru/ff0c18ac

83 PangnoaktuBHbIe ipeBpanieHus. M30Torbl bubmiorexa LJOK
PeBp ] https://m.edsoo.ru/ff0clal4
34 Pemenue 3amau no teme: "PaguoakTuBHBIE bubmuoreka [JOK
npespaiieHus” https://m.edsoo.ru/ff0c1bda
85 Ilepuon nonypacnana
26 VYpok-koHpepenuus "PagroakTuBHbIE bubnuoreka [IOK
W3JIYYCHHs B IPUPOJE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
37 SAnepHble peakyy. 3aKOHbI COXpPaHEHUs bubnuoreka LIOK
3apsAJ0BOr0 U MaCCOBOTO YUCEN https://m.edsoo.ru/ff0c1¢58
DHeprus CBA3U aTOMHbIX sifiep. CBsi3b Macchl U bubnmoreka [JOK
88
DHEPIUHU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau o reme "Anepueie peakun"
Peakuuu cunTesa u nenenus saep. crounuku bubnmoreka [JOK
90 N
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "AnepHas SHEpreTHKa.
91 JleficTBHs paguOAKTUBHBIX U31y4YEHUN Ha
YKUBbIE OpraHU3MbI"
[TonroroBka K KOHTPOJIBHON paboTe Mo TeMe
92 "3erKT 0MarHHTH(T)E rnoJje 3IJ)I€KT OMarHUTHbIE bubmmorexa LIOK
p T P https://m.edsoo.ru/ff0c223¢
BOJIHBI. KBaHTOBEIE sIBIICHUS
KonTponbhas pabota no teme
93 "DIEeKTPOMarHuTHOE M0J€. DJIEKTPOMAarHUTHbIE
BoJIHBI. KBaHTOBBIC siBNCHUS"
[ToBTOpeHue, 0600meHuE. JlabopaTopHbIe bu6nuoreka [IOK
94 n ~ n .
pabotsl o kKypey "B3aumoneiictBue ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IIeHNE. Pelenne pacyeTHRIX
95 u KaquTBeHHLIx 3a12aq 110 TEMe "TGHIJ)'IOBBIG bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2572
POLIECCHI
96 [ToBTOpenue, 0600meHue. Pemenue pacyeTHbIX bubnuorexa [JOK

1 KaueCTBEHHBIX 3aaa4 o Teme "KIIJ],

https://m.edsoo.ru/ff0c2a22




TEIJIOBBIX JIBUTraTencin"

[ToBTOpeHue, 0600IeHNE. Permenne pacueTHBIX

bubmuoreka [{OK

97 1 KaYEeCTBEHHBIX 3a"z[aq o Teme "KIIJ 1 hitps-//m.edsoo.ru/f0c2b30

IEKTPOYCTAaHOBOK

[ToBTOpenue, o6o0mmenue. JlaboparopHsle bubnuoreka LIOK
98 n n 1 1

paboTsl 10 Kypey "CBETOBBIE SIBICHUS https://m.edsoo.ru/ff0c2¢52
99 [ToBTopenue, 0600menue. Pabora ¢ Tekcramu 1 bub6nuoreka LIOK

110 TeMe "3aKOHbI COXpAaHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOopenue, 0600menue. Pabora ¢ Tekctamu 1 bubnuoreka [IOK

1o teme "Konebanus u BosiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 0600menue. Pabora ¢ Tekcramu 1 bubnuoreka LIOK

1o teme "CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1

no teme "KBaHToBas u sinepHas ¢pusuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI YYHEHUKA

» ®Gusuka, 7 knacc/ Ileppimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH

» dusuka, 8 knacc/ [epeimkun A.B., O61ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTBIO «/[PODAY»; AkimonepHoe o01ecTBo «M31arenbeTBo
«IIpocBemienue»

» ®usuka, 9 xknace/ [epoimkun A.B., 'ytauk E.M., Ob1ecTBo ¢ orpaHnueHHON

OTBETCTBEHHOCTHIO «/[PODAY»; AkimonepHoe o01iecTBo «31aTenbeTBO

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

7 KITIACC

1.Pabouas nporpamma.

2. [Iporpammbl ocHOBHOTO 0011ero oopazoBanus. Gusuka. 7 — 9 knaccel
(aBTopsi:A.B.Ileprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

4. Tlepprukun A.B. ®usuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeNbHbIX
yupexaenuit . M.:/Ipoda. 2011

8 KJIACC

1. PaGouas mporpamma. @usnka. 7 — 9kiiacchl: yueOHO-METOINIECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammebl ocHOBHOTO 0011ero oopazoBanus. Gusuka. 7 — 9 knaccsl



(aBropsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

4. Tlepprukun A.B. ®uzuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeNbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSTENIBHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jluueii, 2014.

8. «KonTponbHO-u3MepurtensHbie Matepuainsl. Gusnka. 7 kiacc/Coct. H. .
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuedHO-MeToauueckoe mocoome/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8kii 2017 M. Ipoda

11.H.B. ®unonoua Metonuueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbI€ U KOHTPOJIbHBIE pa0OTHI-8
kimacc 2017 M. [Ipoda

13.B.B. Illaxmarosa ,O.P. [lledgep Auarnoctnueckue padotsl -8 kiacc 2016 M.

Hpoda



14.A.E. Mapon, E.A. Mapown, C.B. ITo3otickuit Coopauk BonpocoB u 3amau
2015 M. ipoda
9 KIIACC

1. [leppiikun A.B. ®usuka. 7 kinacc. YueOHUK 11 o01ieo0pa3zoBaTeabHbIX
yupexaenuit . M.:/Ipoda. 2011

2. Jlykamuk B.1. CoopHHK BOIIpOCOB U 3a11a4 no usuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c¢.

3. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

4. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KoHTposibHBIE
3aganus. —Caparos:Jluueii, 2014.

5. «KonTponasHo-u3mepurenbubie Mmatepuainsl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7 knacc: yuedHO-MeToauueckoe mocoome/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:

7. KOHTpOJIBbHBIE U CaMOCTOSITENbHBIE PAaOOTHI 1O (hU3MKe. 9 Kinacc: K yueOHUKyY
A.B. Ileppimikuna, E.M. I'ytauk «®usnka 9 kimace» / O.U. 'pomiiea. — M.:
N3narenscTBO «OK3amen», 2014.

8. Tectsl o puzuke. 9 knacc: k yueonuky A.B. Ilepeimkuna, E.M. I'yTHuk
«Dusuka»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



7 KITIACC

1. bubnuoteka — Bc€ no npeamery «dusuka». — Pexxum ocrtymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomekius mudpoBbIx 00pa3oBaTeIbHBIX PecypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. VlaTepecHble MaTepUalibl K ypoKkaM (DH3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsAHbIE TocoOus K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTebHbIE pecypchl. — Pexxum gocryma:
http://www.openclass.ru

6. DeKTpoHHBIC YueOHUKH 10 ¢usuke. — Pexxum noctyna: http:// www.fizika.ru
8 KJIACC

1. bubnuoteka — Bc€ mo mpeamerty «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexum gocryna: http:/fizika-class.narod.ru

3. Enunas xomneknus udpoBbIX 00pa3oBaTENbHBIX PECYPCOB. — Pesxum
noctyma: http://school- collection.edu.ru

4. VlaTepecHble MaTepualbl K ypokaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJIAIHbIE TTOCOOMS K ypokaM. — Pexxum gocryna: http://class-fizika.narod.ru
5. lludposeie oOpazoBaTenbHBIC peCypchl. — Pexum goctymna:
http://www.openclass.ru

6. DnexTpoHHbIE YyueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru


http://fizika-class.narod.ru/

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Enunas komuiekuust nudpoBbIX 00pa30BaTENbHBIX pECypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepuaibl K ypokaM (U3HUKH 110 TEMaM; TeCTHI IO TeMaM;
HarJIsIHBIE TOCOOUs K ypokaM. — Pexkxum moctymna: http://class-fizika.narod.ru

4. lludposrie oOpazoBaTeabHbIE pecypchl. — Pexxum qocryma:
http://www.openclass.ru

5. DnekTpoHHbIe YyueOHUKH 10 pusuke. — Pexxum noctyna: http:// www.fizika.ru
6./luctanimmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpbBITHIN Ki1acc.
CeteBoe oOpaszoBaTenbHOE cooliecTBo. http://www.openclass.ru/node/109715
7. Enunas xomekius iudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP UH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTsa0Ops» maTepuansl o pusuke. http://archive.1september.ru/fiz
11. Anumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas ¢pusuka: odyuaromias nmporpamma. http:// www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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