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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHre y4eOHOro MaTepualia 1Mo ToJaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueii, actrpoHoMueil U (usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAay4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:
® HAy4YHO OOBSACHATH SIBICHUS,
® OLEHUBATh ¥ MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaaBanus ydeOHoro npenMera «®usmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOyYaroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHWE yMEHUH ONUChIBaTh W  OOBACHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHHMH HaONOJaThb NPUPOAHBIC SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha wn3yuenue ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHus

oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTEeIb JEJIaeT BBHIOOpP MPOBEACHUs JTaOOPATOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA
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Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €JIMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBiaeHus. OnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOIOICHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenrie CKopoCTH NPSIMOJIMHEUHOTO IBUKEHUS.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUA (IIApUKAa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MIJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKEHUS (IedopMaiiii) MpYyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYCHUA NaBieHus. [{aBienue raza. 3aBUCUMOCTb
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmarommecs cocyabl. [ mapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok wn e



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue maBaHUs TeN: IUIABAHUE WIM IOIPY)KEHUE Tell B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JEHCTBYIOIIEW Ha TENO, IMOrPY>KEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTbh YaCTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMeHeHI/Ie IIpaBuUjila paBHOBCCHUA pbIdara K 6J'IOKy. «3o50TO0C IIpaBUJIO» MCXAaHHKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WUsmepenne KITJ] HakTOHHOH TTOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmaunMBaHuME M KalWULIpHbIE sABJIeHUsA. TemnaoBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sHeprusi. CrocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEIN M 3alIUTa OKPYKaIoIeH Cpe/Ibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTEe3bl JHMHEHHONW 3aBUCHUMOCTHM [UIMHBI CTOJOWMKAa >KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW IpH TEMI000MEHe C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro mnotig. [IpuHiun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkmn
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOrOo TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posia AIEeKTPUYECKUX 3apsA 0B U B3aUMOJECHCTBHE 3apSKCHHBIX TEIIL.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHne 2IeKTpUYECKOro HaIPSKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJIECHUsI OJKOCOB MATHUTA.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. Omnpenenenrie MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yuyeHre MAarHUTHOTO MOJS IOCTOSIHHBIX MAarHUTOB HPU HMX OOBEAMHEHHH WU
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yueHue aecTBUS MAarHUTHOTO I0JIs1 HA TPOBOJIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH)KeHHE. CpelHssi U MIHOBEHHas CKOpPOCTh Tela NHpPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3axkoH HerotoHa. Bropo# 3axon Hsetorona. Tperuit 3akoH HerotoHa. IIpuninun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3meHenue umnysbca. MmMnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas dHeprus cxarou npyxxuHsl. Kunertndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS IIIapHKa II0
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [BM)KEHMHM O€3 HadaabHON
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHyXIeHHbIe KoneOaHus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHMYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoJia KOJIEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIOJIe. DJIEKTPOMarHuUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOMICTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHSI CBETOBOT'O JIyda OT yIJila MaIeHHS.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u ruianerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpanieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U3yYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnuvie pabomul u onvimeot.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO--0000MIAIONMIT  MOAYTh MpEAHA3HAYECH I CUCTEMATHU3AalWH U
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICAOBAHMS SIBICHUH IMPHPOIBI U TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAayuHbIE€ METOJbI HCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX O6paSOBaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

() mposiBJICHHE WHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pr3uvecKoin
HayKW;

(] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(PH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM MPUMEHCHHEM JOCTHKCHUH (PH3UKU;

[] ocOo3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHME ICHHOCTH (DU3MYEeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, MHTEPECA K UCCIEI0BATENbCKON AeSITENbHOCTH;
5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

[J oco3HaHME IIEHHOCTH Oe30macHOro obpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHUSX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTrO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[J aKTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM
OpraHM3alfi, TOopoJa, Kpas) TEXHOJOTUYECKOW U  COIMAbHOW  HAMpaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

[] opuWeHTalus Ha TpPUMEHEHHE (PU3NYCCKUX 3HAHWW JUIS PEIICHUs 331ad B 00JacTh
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U ITyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUHM IPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

(] MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TeIbHOCTD;

[J moTtpeOHOCTh B (POPMHUPOBAHWUM HOBBIX 3HAHHM, B TOM 4YHCJE (OPMYIHPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUYECKUX 3HAHUU;

o [] CTPCMIJICHHUC QAHAJIM3UPOBATL W BbIABJIATH B3aMMOCBA3W IHPUPOILI, 06H.[CCTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe oOCBOEHMsS MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCalbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUeOHbIC NEUCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BBIABJIATE 3aKOHOMCPHOCTH W IIPOTHBOPCYHA B paCCMATPHUBACMBIX Q)aKTaX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU H3YUYCHUH (1)I/ISI/I‘I€CKI/IX SIBICHUN ©
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBSI35X (DU3NYECKUX BEJIMYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarejbCcKue eHCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMAIIUIO, MMOJTYICHHYIO B XOJIe
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEATNOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
aHAJTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHuKkaTUBHbIE YHUBepCcaJbHbIe yUeOHbIE 1eliCTBUS:

B XOJi¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JAa0OPATOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJISITH CBOU CYXKICHUS C CYXACHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABISATh  PE3yJabTaThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JTOCTHIKEHUIO: PACTIPEICNIATh POJIA, 00CYKIATh MPOILECChl M PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJAa B OOMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXO0JAX NPHUHATHUSA pELIeHUH (MHIMBUAYaAJIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUaHThI PELICHUI;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ IIPaBoO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koniy oOyuenuss B 7 kJjiacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
HKCIEPUMEHT, MOJIENb, TUIOTE3a, CIUHHUIbI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOmas cuia, Aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, JKUAKOCTSIMH M ra3aMu, aTMOC(GEpHOE TaBJICHUE, IUIABAaHUE TEJI, IPEBPALICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM IMEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PHU3NUECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YOPYTOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUe
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KHHETHUYECKasi M TMOTEHIIMAIbHAS DHEPTHs), IPH ONMHMCAHUH IPABHIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepru30BaTh CBOWCTBA TeJd, (PU3WUECKUE SBJICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpaHEHWs MEXaHWYeCKOW DJHEpPruM, TpU OTOM J1aBaTh CIIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHUTYAIMid NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTh OOBsICHEHHE M3 1—2 JOTMUYECKUX IIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (U3MYECKHME BEIWYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3alaud
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh NPU IMOMOIIM (PU3HUECKUX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOMIOACHNUIO (PU3MUECKUX SBICHUNA WM (PU3MYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00béMa, CHUIIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYLLETOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTW Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY U BBIIOJHSTH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUS (PU3NYECKHMX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY Ibl, GApOMETp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM JKU3HM Uil OOECledYeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOIUXCS 3HAaHUM U NTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATyPy
($U3NUECKOr0 CoAepIKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetn MHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (pru3nyecKoro cofepkaHus, B TOM 4Hcie MyOIUYHO JAenaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIEAOBAHUI pacrpeneisaTh 00I3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koniy oOydenust B 8 kijacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMYECKHE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), DJICKTPHU3alMs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAsd TEIUIOTAa IUIABJICHMS, YAEJIbHAass TEIIOTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOTO TOKa), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIONb3yEeMbIX BEJIUYHUH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Trpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHLMII CYNEPHO3ULUM IoJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBICHATh (hU3HUYECKHE IMPOLECChl M CBOWCTBA Tel, B TOM 4YHMCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIe 3a7adyd B 2-3 JICHCTBHS, WCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHNUs, TIPOBOIUTH PACUETHl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HUCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIBHOCTb IIOPSAJAKA IMPOBEICHHUS HCCIIECIOBAaHHUS,
Jle1aTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
U3Iydaoume (moryiomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel W
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW TIOCTOSIHHBIX MarHUTOB, AEMUCTBHS MarHUTHOTO ITOJISI
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DIIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BIAXKHOCTU BO3]1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOH BEIMUYUHBI OT IPYroil
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro UIMHBI, IUIOINAJU IONEPEUYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UIYLIETO Y€pe3 MPOBOJHUK, OT HANPSKCHUS Ha IIPOBOJHHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TPaUKOB, AETATh BBIBOBI 0 PE3yJIbTaTaM UCCIIETOBAHMS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HW3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEAys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONMOpOM HAa WX OMHCAaHUS (B TOM YHCJE: CHCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSSHHOTO TOKA), WCIONIb3ys 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBJICHHM U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOPAaHUsS, IJIEKTPOCKOI, PEeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

e [IPUBOAMTH MpHUMEpPHl (HAXOAUTh HH(OpPMAIMIO O TMpHUMepax) MPAKTHYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpManuu Qusnyeckoro conaepxkanuss B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCIOJB30BATH MPH BBHITIOJHEHUU yUeOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATENILHOCTh  TPYIIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy o0yuenus B 9 kJjacce mpeiMeTHbIE pe3ybTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATUS: CHUCTEMa OTCY€Ta, MaTepualibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXawlllue M BBIHYKICHHBbIE KoJieOaHUs), pPEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JMHEHYATOr0 CHEKTpa H3ITY4EHHUS)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B IPHUPOJIC: MPWIUBBI U OTJIMBHI, JBM)KCHUE IJIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHrne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHUs, CUjia YIPYTrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMONHAs MEXaHWYEeCKas HSHEPrusi, MEepUoJ M YacToTa KoleOaHWii, IHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W €IUHMIBI (U3UYECKUX BEJIIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUS HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUU CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMATHYECKOE BBIPAKCHHE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OIMOpPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBHS 3a/layd 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh NpPU TOMOLIM (UZUIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOAEHNUIO (PU3MUYECKUX ABICHUNA WM (PU3MUYECKHX CBOWUCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHEeH e
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOTO HaOOpa 060PYAOBaHUS, OMKUCHIBATh X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHUsI (M3MEPUTEIHHOTO MpUbdopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXXEHHUs CBETa OT yria MaJeHus u
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa W TEpHOj KojeOaHWid MaTeMaTHYeCKOTO W MPYKHHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
aHAJM3UPOBATh IIOJIyYEHHBIE pE3yldbTaThl C Y4ETOM 3aJaHHOH IMOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUHBIH HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), HCHOIB3ysd 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS MU300paK€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ OpudOpaMH M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOJUTh ITYTH OIPEACICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM WJIM MCCIIEN0BATENIBCKON IEATEIbHOCTH, TP 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/I MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kont IMpakr
n/n Bceero U3YyYeHUS oOpa3oBaTeJibHbIE

pad pad pecypchl

®dusnka — HayKa o IPUPOJIE.
1 SABnenust npupoasl BBogHbIi 1 02.09.2023
WHCTPYKTaX B KaOMHETEe (PU3UKHU.

2 Ddusnyeckue ABICHUA 1 07.09.2023

3 duznyeckue BEINYMHbBI U UX 1 09.09.2023
U3MepeHue

VYpok-uccienoanue "M3mepenue

TEeMIIepaTyphl IPHU TOMOIIH
PaTYPETTIP R 1 1 14.09.2023

JKUJIKOCTHOTO TEPMOMETpA U JaTUHUKa

TeMneparypol"
Meto1bl Hay4HOr O ITO3HAHUS. bu6mmoreka [IOK

5 Onucanune GpU3NIECKUX SBICHUI C 1 16.09.2023 https://m.edsoo.ru/ff09f72
MTOMOILBIO MOJIETIEN a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bl: AAJBHOCTH MOJETA

6 HIapUKa, TyIIEHHOTO FTOPU30HTAIIBHO, 1 1 21.09.2023
TeM OoJIbIIe, 4eM OOJIbIIIe BHICOTA
nycka"
Crpoenue Bemectsa. OnBITHI, bubnnorexka [JOK

7 JIOKA3bIBAIOIINE TUCKPETHOE 1 23.09.2023 https://m.edsoo.ru/ff09fe0
CTPOEHUE BEIECTBA a



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

bubmuorexa [JOK

8 JIBUKEHHE YacTHIl BEIIECTBA 28.09.2023 https://m.edsoo.ru/ff0a013
€
Ypok-uccnenoanue «OIbITHI 110
9 HAOJI0ICHUIO TETUIOBOTO 30.09.2023
pacIIMpEeHus Ta30B)
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BoAbl. O000IIIEHNE 1O Pa3e Bubmiorexa ITOK
11 ' PasaeLy 07.10.2023  https://m.edsoo.ru/ff0a037
«[lepBoHaYabHBIC CBEACHUS O 3
CTPOCHUU BEIECTBA» -
MexaHu4ecKoe ABMKCHHE, bu6mmoreka [IOK
12 PaBHOMEpHOE ¥ HEpAaBHOMEPHOE 12.10.2023 https://m.edsoo.ru/ff0a05¢c
TIBIKEHUE 6
bu6mmoreka [IOK
13 Cxkopoctb. Equnuiisl ckopoctu 14.10.2023 https://m.edsoo.ru/ff0a079
c
bu6nmoreka [JOK
14 Pacuer nytu u BpeMeHU IBUKEHUS https://m.edsoo.ru/ff0a0ae
4
bu6nmoreka [JOK
u .M —
15 HEPHIA. Alacea = Mepa https://m.edsoo.ru/ff0a0cl
WHEPTHOCTH TeJ 0
[TnotHOCTH BemiecTBa. PacueT macchbl bubmiorexa HOK
16 ' https://m.edsoo.ru/ff0a0fe
1 o0beMa TeJja 1Mo ero MIOTHOCTH .
JlaGopaTtopHnast pabota
17 «Onpenenenue MIOTHOCTH TBEPIOTO

TCIIa»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 " https://m.edsoo.ru/ff0a123
BEIIIECTBA o
Cuna xak XxapakTepuCTHKa
19 B3aumojieiicTBus ten. Cuna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmanum) NpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 [[“IBnenue TsroTenus. Cuia TSKeCcTH
CBs13b MEX]1y CHIJION TSKECTH U bubnmnoreka [JOK
22 Mmaccoii Tena. Bec Tena. Pemenue https://m.edsoo.ru/ff0al77
3aga4 no teMe "Cuna Tsoxecta" 8
Cuna TspKeCTH Ha IpYruX IUIaHeTax bubmorexa [JOK
23 byt ' https://m.edsoo.ru/ff0a150
Ou3nyecKue XapakTePUCTUKU TIIIaHET 9
bu6nmoreka [JOK
24 N3mepenue cui. JJlunamomerp https://m.edsoo.ru/ff0al8c
c
bu6nmoreka [JOK
25 Bec Tena. HeBecomocth https://m.edsoo.ru/ff0al77
8
CroxeHue IByX CHJI, HallpaBJIE€HHBIX bubnmnoreka [JOK
26 110 OZAHOM MPSAMO. https://m.edsoo.ru/ff0ala7?
PaBHozelicTByIOIIAst CUII 0
97 Pemenue 3agad mo reme
"PaBHonelicTBytOMmMast cuir"
28 Cuna tpenus u e€ Buapl. TpeHue B bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

IIPUPOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9
c

JIabopatopHas pabora «/3ydenue

3aBUCHUMOCTH CHUJIbI TPEHUS bubnunoreka HOK
29 CKOJIBLXKEHUS OT CUJIBI JaBICHUSI U https://m.edsoo.ru/ff0alcc
XapakTepa CONPUKACAOLIMXCS 8
MTOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau nmo remaM: «Bec
bu6mmoreka [IOK
tenay, «I'paduueckoe n3oOpaxeHue
31 . https://m.edsoo.ru/ff0alde
cu, «Cunbl», «PaBHOACHCTBYIOMIAS 0
CHID» B
KoHTposbHas paboTa 1mo Temam:
«MexaHU4YeCKOe IBMIKEHUEY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cu,
«Cuibn»
bu6nmoreka [JOK
Jasnenue. CriocoObl yMEHbILIEHUS U
33 https://m.edsoo.ru/ff0a20a
YBEJIMUCHUS JTABIICHUS 6
JaBnenue ra3a. 3aBUCUMOCTh bubnmnorexa [JOK
34 JIaBJIEHM ra3a OT 00bEMa, https://m.edsoo.ru/ff0a237
TEMIIEPATYPbI 6
[Tepenava naBneHus TBEPIBIMHU bubnmnoreka [JOK
35 TeJIaMH, )KUJKOCTSIMH U Ta3aMHU. https://m.edsoo.ru/ff0a25b
3akoH ITackansa 0
36 JlaBjieHUE B )KUJIKOCTH U Ta3e, bubmuorexa [JOK

BBI3BAHHOC JI@ﬁCTBI/IGM CHJIBI TAXECTHU

https://m.edsoo.ru/ff0a271



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenwne 3agau mo teme «JlaBinenue B

8
bubmuorexa [JOK

37 https://m.edsoo.ru/ff0a282
KUAKOCTHU U Tase. 3akoH [lackams» 6
bubmuoreka [JOK
38 Coo0mmaromuecs: Cocyabl https://m.edsoo.ru/ff0a297
0
bu6mmoreka [IOK
39 [MuapaBnuyeckuii mpecc https://m.edsoo.ru/ff0a313
6
40 Manowmetpsi. [TopuineBoit
JKUJIKOCTHBIM HAcOC
N bu6mmoreka [IOK
A 3
41 TMOC(Epa SEMIIH H NIPHIHHEL C¢ https://m.edsoo.ru/ff0a2b5
CyIIIECTBOBaHUS )
bu6mmoreka [IOK
B LA
42 e BO3/yXa. ATMOCHepHOe https://m.edsoo.ru/ff0a2b5
JaBJICHUE a
Hsmepenue armocepHOTro 1aBIICHUS bubmorexa [JOK
43 P P ' https://m.edsoo.ru/ff0a2da
OmneitT Toppuuennu 3
3aBHUCHUMOCThH aTMOC(HEPHOTO bubnuoteka [JOK
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM https://m.edsoo.ru/ff0a2fc
Mopst 4
bu6mmorexa [IOK
b - LA
45 apOMCTP-aHEPOIA. ATMOC(epHOE https://m.edsoo.ru/ff0a2fc
JTABJICHHUE Ha Pa3IMIHBIX BBICOTAX 4
46 Pemenue 3amay nmo reme "

ATtMocdepHoe naBieHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE KUJIKOCTHU U ra3a HA

bu6mmoreka [IOK

47 MOTPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
Apxumenosa cuia 6
JlaboparopHas pabota
«OrmpeeneHue BhITATKUBAIOIIEH bubmorexa LOK
48 . . https://m.edsoo.ru/ff0a33f
CHUJIBI, ICUCTBYIOLIEH Ha TEJO, c
MOTPYKEHHOE B KUIKOCTBHY -
JlaboparopHas paboTa 1o Teme
bubmuorexa [JOK
«MccnenoBanue 3aBUCHUMOCTH Beca
49 . . https://m.edsoo.ru/ff0a351
TeJa B BOJIE OT 00BEMA MOTPyKEHHOU 4
B JKHIKOCTD 4aCTH TEJIay N
bubmuorexa [JOK
50 [TnaBanue Ten https://m.edsoo.ru/ff0a3a9
6
JlaGopaTopHnas pabota
51 "KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amay mo Temam:
bu6mmoreka [IOK
«IInaBanue cynos.
52 https://m.edsoo.ru/ff0a365
BosznyxomnaBanuey, «/laBnenue 4
TBEP/ABIX TEJN, KUAKOCTEH U ra30B» B
KonTponbHas pabota mo Teme
53 «/laBneHne TBEpABIX TN, KUAKOCTEH
U Ta30B»
bu6mmorexa [IOK
54 Mexanuueckasi paboTa https://m.edsoo.ru/ff0a3f8
2
55 Momnocts. EquHuner MOIHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3f8
2

VYpoxk-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MpH 1
noabEMe 1o JiecTHure"
57 IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cui Ha pblyare
Pervaru B TexHuKe, OBITY U IPUPOJIE.
bu6mmoreka [IOK
JlaGopaTtopHnas pabota
58 . 0.5 https://m.edsoo.ru/ff0a478
«HMccnenoBanue ycioBHil paBHOBECHS o
pblyara» -
bu6mmoreka [IOK
Pemenue 3amau mo treMe «Y CI0BUS
59 https://m.edsoo.ru/ff0a48a
pPaBHOBECHS pblyara 6
KoaddunmenT moneznoro neicTBus
Mexanu3ma. Jlaboparopras pabora
60 . 0.5
«3mepenune KII/] HaknoHHOM
IJIOCKOCTH
" bu6mmoreka [IOK
Pemenue 3agau mo reme "Pabora,
61 B https://m.edsoo.ru/ff0a4c4
MotmHocTh, KITJI 3
Mexanuyeckas SHEpPIusl. bubnuoteka [JOK
62 Kunernueckas u moTeHIMAIbHAS https://m.edsoo.ru/ff0a425
DHEPIust 2
. bubmuorexa [JOK
3aKOH COXpaHEHHS] MEXaHUYECKOM
63 https://m.edso0.ru/ff0a436
SHEPTrUHn
0
Y POK-3KCIIEPUMEHT 110 TEME
64 P P 1

"JKcrnepuMeHTAIbHOE OIpeIeIeHNe



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

N3MEHEHHS KHHETHUECKOH U
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAaHMH TeJa 110 HaKJIOHHOMN
IUIOCKOCTH "

KontponpHast pabora o Teme

65 1

«PaboTa 1 MOIIHOCTH. DHEPTHSI»
. bu6mmoreka [IOK

PesepBHbIii ypok. PaboTa ¢ Tekctamu

66 " | 1 https://m.edsoo.ru/ff0adee
o TeMe "MexaHnuecKoe JIBHKEHUE 6
PesepBHslit ypok. Pabora ¢ Tekctamu bubnnorexa [JOK

67 o Teme "JlaBiaeHue TBEPABIX TEII, 1 https://m.edsoo.ru/ff0a4ff
JKAIKOCTEN U ra3os" [S
PesepBHslit ypok. Pabora ¢ Tekctamu

68 o TeMe "Padora. MOLIHOCTS. 1
Oueprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema vooKa Hara uudgponbie
n/n P Bcero Kountp paé  IIpakr pab H3y4yeHus oOpa3oBaTeJibHbIE
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO- Eu6 1IOK
. noIMoTeKa
1 KHHCTITECKOM TCOPHI H X OTIbITHbIC 1 05.09.2023  https://m.edso0.ru/ff0a5256
HOATBEPXKICHUS A T '
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 07.09.2023
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA 12.09.2023  https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIECTBA Ha 1
OCHOBE ITOJIO’KEHUIM MOJIEKYJISIPHO- 14.09.2023
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopdHble Tena 1 bubmmorexa [TOK
P P 19.09.2023 = https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HaATsKEHUE 21.09.2023  https://m.edsoo.ru/ff0a5530
7 TenioBoe paciimpeHue u cxxarue 1 bubmmorexa [TOK
P P 26.09.2023  https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHMSI YaCTHUIL 28.09.2023
9 Buytpennss sneprusi. Cnocodbl n3MeHEeHus 1 bubnnorexka [JOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepenaun 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBanue
14 SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH bubmorexa LHOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOUMOTO JIJII HarpeBaHus Teja v
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
16 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTATTNYECKHIX lile[n. VYaenvHas TemioTa bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparophnast pabora "Onpenenenue bubnuoteka [JOK
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. VY nenpHas temiora bu6mmoreka [IOK

Hap006pa30BaHI/I${ 1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUSI OT
aTMOC(EpPHOIO AABICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "OnpeneneHne OTHOCUTEILHOM BIaXKHOCTH bubmorexa [IOK
pede. https://m.edso0.ru/ff0a7628
BO3yXa
93 Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa
[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.
24 [TapoBas Typ6uHa. [I[Burarens BHyTPEHHETO
CrOpaHus
o5 KII/ TermoBoro nurarens. Tenmnosbie bubnuorexa [JOK
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPIUHU B TEIJIOBBIX MPOIIEccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo
27 teme "TernoBele siBneHus. M3menenne bubnuorexa LIOK
. . https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHUM BelleCTBa
KonTponbnas padora no teme "Temnossie
28 siBiieHUs. MI3MeHeHne arperaTHpIx bubmorexa HOK
i \ P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BelleCTBa
29 Onektpuzanus Ten. [[Ba pona
AIIEKTPHUYECKUX 3aPsIIOB
30 VYpok-uccnenoBanue "IaeKTpU3aLus TE
MHAYKIHEH U TIPU CONPUKOCHOBEHUN"
31 B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
39 Dnektpruyeckoe mosie. HampsxkeHHOCTh bubnmnorexa [JOK

3NEeKTpU4ecKoro nois. [Ipuniun

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

CYIIEpPIIO3ULIMU DJIEKTPUYECKUX MOJIEN

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 .
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOIHUKY U TUATAEKTPUKU. 3aKOH bubmuoreka [JOK
COXPAHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpyuMEHEHUE CBOMCTB bubnmoreka [JOK
3JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiectBoBanus. cTouHUKH bubmorexa HOK
i ' https://m.edsoo.ru/ff0a95a4
ANMEKTPUIECKOTO TOKA
37 JIefCTBUS PJIEKTPUIECKOTO TOKA bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECCKOTO T0JISI Ha MPOBOTHUKHU U 1
TUAJIEKTPUKN"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnuoteka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubnmnorexa [JOK
"N3mepeHue u perylnupoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 bubmmorexa [OK
PaTOpHai p P ' https://m.edsoo.ru/ff0a9e14
pEryIupoOBaHKe HAMPSHKCHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE bubnmuorexa [JOK
CONPOTHUBJICHHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHast pabora "3aBUCUMOCTh
bu6mmoreka [JOK
44 ANEKTPUYECKOTO COIPOTUBIICHUS 1

IMPOBOAHHMKA OT €I'0 AJIWHBI, IIOMAaau

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

IIONEPEYHOI0 CEYEHUs U MaTepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HAaITps>KCHUA.

bu6mmoreka [IOK

45
3akon OMa it yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabGopaTopHas pabora "HccienoBanue

46 3aBUCHUMOCTH CHJIBI TOKa, HIIYILErO Yepes bubnmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapalieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia

48 CJI0KECHUS HANPSHKEHUH TTPU bubnuorexa [JOK
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGopatopnas padota "IIpoBepka npaBuia

49 st cfmm I’)FOKaI;[ U Tia aJIJP;eJII)fIOM ’ bubmmorexa [JOK
8 prTiap \ https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA

50 OMa 111 pa3IMyHOTO COeTMHEHMS bubmmorexa [TOK

AP A https://m.edsoo.ru/ff0aaf8a

MTPOBOTHUKOB

51 PaGoTta 1 MOITHOCTH AIEKTPUIECKOTO TOKA. bubnuoteka [JOK
3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne

52 a60”11“)I)I I/II;/IO I-II)OCTI/I 3neKTquec1<0r0 bubmorexa HOK
P Y H P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUE LIENN U TOTPEOUTEITH

53 3neKTTquec1<oﬁ SHEPTHUH B 61:1))IT Kopotkoe bubmmorexa [JOK

P p Y- 2P https://m.edsoo.ru/ff0ab660

3aMBIKaHUC

54 [TonroToBka K KOHTPOJIBHON paboOTe 1O bubnuorexa [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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TeMe "DIIEKTPUUECKHUE 3apsIbl.
3apshKeHHbBIE Tella U UX B3aUMOJICHCTBUSL.
[TocTosHHBIN 2JIEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c

KonrponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

bubmuorexa [JOK

> Tella U X B3auMoaeucTBus. ITocTossHHbBIN https://m.edsoo.ru/ff0abead
AJIEKTPUYECKUM TOK"

56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

57 Ypok-uccnenosanue "M3ydenne nonei 1 bubnnorexa [HOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHOe nojie. MarHuTHOE 110JIe 3eMITH bu6mmoreka [IOK
Y €ro 3Ha4YCHHUE IS )KU3HHU Ha 3emIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroutHoe mose

59 AIEKTPUUYECKOTO TOKa MarHuTHoe rmose bubmorexa HOK

https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 3eKTPOMarHiTOB B TEXHUKE.

50 JlaGopatopHnas padora "HN3yueHue 05 bubnuoreka [IOK
JEWCTBUS MArHUTHOTO TOJIS1 HA IPOBOJHUK https://m.edsoo.ru/ff0ac74a
¢ ToKOM"

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3M€KTpoABUTATENEH B

61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubnuoreka [IOK
TpaHncnopte. JlaboparopHas pabota https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JIEKTPOBUTATENS "

OmnsiTel @apanes. 3akoH
62 3JEKTPOMArHUTHOM MHAYKIMU. [IpaBuio

Jlenia



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Onekrporerepatop. CriocoOb! MOTydeHUS

63 AIEKTPUICCKON IHEPTUHU. DICKTPOCTAHITUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHUU
[ToaroroBka K KOHTPOJIBLHOU paboTE MO
64 TeMe "DJIEKTPUUYECKUE U MarHUTHbBIE 1
sIBJICHUS "
KontposbHas paboTa mo teme bubnnoreka [HOK
65 ) " 1
DNEeKTPUYECKHE U MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnuorexa [JOK
66 1
teme "TemnnoBblie siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubnnorexa [HOK
teme "[1oCTOSIHHBIN JIEKTPUIECKUNA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
Teme "MarauTHeie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl

1 MexaHuueckoe BUKEHHE. 1
MartepuaipHas TOUKa 01.09.2023

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOI'0 JIBUKEHUS 02.09.2023 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUKEHHE 05.09.2023  https://m.edsoo.ru/ff0ad19a
HepaBaoMepHoe npsaMoiIuHeiHoe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1 08.09.2023
CKOpOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE 09.09.2023 | https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO

. 1

6 PaBHOYCKOPEHHOTO BM)KEHUS 12.09.2023
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBH>KEHHH T10 15.09.2023  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

3 CBobOonHoe najeHue Tei. OnbIThI 1
lanunes 16.09.2023

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6muoreka [JOK
okpykHocTH. [lepron u yacrora 19.09.2023 @ https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInneliHas U yriaosast

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
22.09.2023
1 IlepBeriit 3akoH HproToHa. Bextop bubmmoreka [JOK
CHUJIbI 23.09.2023  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHonelicTByIOIIAs cuiia 26.09.2023 | https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust CUit 29.09.2023  https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3ak0HOB HproTOHA 30.09.2023 = https://m.edsoo.ru/ff0aeb6ec
bubnunoreka LIOK
15 Cuna ynpyroctit. 3akor yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cuna Tpetis https://m.edsoo.ru/ff0af738
Pemenue 3agau no reme «Cuna bubnuoreka [{OK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
20
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reMe "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
. YIPyE ) https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cwita TsKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
HaIeHUs

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amaktuku"
Pemenwne 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ff0af5f8
TArOTCHHS"

o5 [TepBas kocMHYEcKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEpI0TO TEIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIllCHHS

27 MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe

29 o ?eMe "MexaHHq:CKoe BI/II:KCHI/IG brbmmorexa LTOK

. A ) https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten"
KonTponbHas pabora mo teme
30 "MexZHquCng BIDKCHHE bubmmorexa LIOK
. g ' ’ https://m.edsoo.ru/ffOb06ec
BzaumopetictBue Ten"
Wmnynbe Tena. UMmynbse cuiibl. 3aKoH
31 co Z e T nLZa Yupyroe u bubmmorexa LIOK
XpaHCHUS UM )
p Y . pyT https://m.edsoo.ru/ff0b07fa
HEYNPYTroe B3auMOICHCTBHE
32 Pemenue 3agau no reme "3akoH but6mmoreka [IOK

COXpaHEHHUs uMITyJbca'

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koudepenuus "PeakTuBHoe

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0ag4
PaboTa CHIIBI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b SHEpruM U paboTHI.
[TorenuuanbHas SHEPTUS
Kunernueckas sueprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bubmmnoreka [HOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoE TBMKEHHUE B €TO bubmmoreka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoueoaHusl. bubmuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKUil ¥ NPy KUHHBIN
MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojebaHui OT KECTKOCTH bubnmotexa LOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBparenue sHepruu Npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXAHUYECKUX KOJIeOaHUIX

46

47

48

JlaGopaTtopHas pabora «OnpeneneHue
4aCcTOTHI U TIEpHUOa KoJieOaHui
NPY>KUHHOTO MasITHUKa

JlaGopaTtopHnas padota «IIpoBepka
HE3aBHUCHUMOCTH TIEpHO/Ia KOJIeOaH it
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAaccChl TPy3a»

Mexanndeckue BoHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MOTIEPEYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koudepennus "MexaHnUeCKue
BOJIHBI B TBEPJIOM TeJIC.
CelicMuuyecKkue BOJIHEI"

50

51

52

3ByK. PacmipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
uH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoieOaHnsa U BOJIHEI"

KonTtponbHas pabora o Teme
"3aKoHbI cOXpaHeHus. MexaHn4eckue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KOJIeOaHUS U BOJHBI"

:‘)J'ICKTpOMaI‘HI/ITHOC II0JIC.

bu6nmoreka [IOK

56
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCTBa DIIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepenuus "kana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJI1 COTOBOI CBA3U"
VYpoxk-uccnenosanue "N3yuenue
P . i bubnuoreka [{OK
59 CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIHI0 MOOMIIBHOTO TellehoHa
Pemienue 3a1a4 Ha onpeeneHue
60 YacTOThI U JJTUHBI JICKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHast IPUPO/Ia CBETA.
61 Cko Or():TB cBeTa BOJ‘III:O]I:LIG CBOICTBA bubmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneiinoe
62 aCTIpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUsI cBeTa. 3epKaJa.
63 Pemenne 3amaq Ha IpuMEHEHNE bubnnorexa [TOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenne ceeta. 3akoH bubmuorexa [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKECHHE
yib P but6mmorekxa [IOK
65 cBera. Mcnonb30BaHKe MOJIHOTO

BHYTPCHHCTO OTPAKCHHUA B

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b3aea
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OIITUYCCKUX CBETOBOAAX

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YTJia

66 IPEJIOMIJICHHUS] CBETOBOT'O JIyda OT yriia
NajJieHusl Ha IpaHulle "BO3IyX-
cTexno""

Ypok-koupepenmus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bubnuoreka [{OK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK

69 [TocTpoeHre N300paXKeHUH B IMH3AX https://m.edsoo.ru/ffOb4dda
JlaboparopHas padota "Onpenenenue

70 q)OKyEHorf) paCSTOSIHI/IS{ u OI;TI/I%CKOI?I bubmmorexa LIOK

y https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEH JTNH3HI"

7 Ypok-koHpepenmus "OnTuueckue bubnmnorexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

79 I'ma3 xak ontuyeckas cucrema. bubmmoreka IIOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanurts 3penue"

Paznoxxenue 6enoro cBeTa B CIIEKT).

72 OmneiTel HefoToHa. CriokeHne bubmuoreka [{OK
CIIEKTpalbHBIX I[BETOB. /lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaGopatopHas padota "OnbITh IO bubmuoteka [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCHPUSATHIO I[BETA PEIMETOB MIPU MX
HaOJII0JJICHNH Yepe3 IIBETOBbIC
buabTpH"

https://m.edsoo.ru/ff0cOe2a

VYpok-npaktukym "BoaHoBble

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHIus u qudpaxuus”
77 OmneiTel Pe3epdopaa v uranerapHas bubnmnoreka HOK
MOJICJIL aToOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarer bopa. Mozens atoma
bopa
Hcenyckanue v noromeHme cBera
79 atomoM. KBaHThbl. JInHeluaTeie bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPHI
80 Ypok-npaktukym "HalOmronenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHU" https://m.edso0.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
82
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnmnoreka HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3amay mo reme: bubmmoteka IIOK
"PannoakTuBHBIE IpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuona nonypacnana
Ypok-koH(pepennus "PanrnoakTuBHbIE
P deperi 8 but6mmoreka [IOK
86 U3ITy4EHUS B IPUPOJE, METULIMHE,

TeXHUKe"

https://m.edsoo.ru/ff0c2126
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87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsJ0BOTO U MAaCCOBOTO
yucell

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUU

Pemenue 3amaud no treme "AnepHnie
peakuun"

Peakuuu cuHTe3a U AeNeHU aep.
Nctounuku sueprun CosHila v 3BE311

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paauoaKTUBHBIX U3TyYEHUM HA KUBbBIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsie sBIeHUS"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie asienus"

[ToBTOpenue, o6o0IIEHHE.
JlaGopatopHble paboTHI IO Kypcy
"B3zanMonaencTeue Tem"
[ToBTropenue, 06001eHue. Perenne

pacueTHBIX M Ka4ECTBEHHBIX 3aJa4 I10
teme "TeroBble npouecchl”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0meHne. Permenune

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX U KaU€CTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBeIx gBuraresei"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mmenue. Pemenne

bu6nmoreka [IOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JIaGopatopHbIe pabOTEHI ITO KyPC 1 1 bubnnorexa LHOK
" PATOPHKIE P " ey https://m.edsoo.ru/ff0c2c52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHECHHS B MEXaHHKE
[ToBTropenue, 0600menue. Padora ¢
100 Texkcramu 1o teMe "Koiebanus u 1 bubmorexa HOK
; https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menune. Padora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [JOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTamu 110 Teme "KBanroBsas u 1
anepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






