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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o Qu3uMKe Ha YpPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKCHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 0Opa30BAaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom deaepaibHON pabodeli mMporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Dusnkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHUe
€CTECTBCHHO-HAYYHONH TPAMOTHOCTH OOYYArOIIMXCS M OPTaHU3alMI0 HM3yYCHUS
(GU3MKM Ha NEATEeIbHOCTHOM OCHOBE. B mporpamMMe mo (u3MKe y4HTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00IIET0 00pa3oBaHUsI.

[Iporpamma no (u3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepuana
1o rojaM o0yudeHus (10 Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYEHHS] TE€M, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHUS MPEIMETHOTO COJICPKAHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaroImxcsl.

[TIporpamma mo ¢Qusuke pa3zpaboTaHa ¢ UENTbIO OKa3aHUS METOIUYECKON
MIOMOILY YYUTEIIO B CO3/IJaHNU paboYell MporpaMmMbl IO Y4EOHOMY IIPEIMETY .

®duzrka ABISETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MIPEIMETOB, IOCKOJIBbKY (PHU3HUECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB
U SIBJICHWH, W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEW U (PU3HUECKOU
reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO) KapTUHYy MHDA,
MPEeNOoCTaBsieT HamOoJiee SCHble O00pa3lbl TMPUMEHEHHS HAyYHOTO METoja
MO3HAaHMsI, TO €CTh CII0CO0A MOJIyYE€HUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJaBHBIX 3334 (PU3MUECKOro oOpa3oBaHUs B CTPYKType OOILEro
o0Opa3oBaHHUsl COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

WN3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MPENIONAaraeT OBJAJCHUE
CIEAYIOUIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPHPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAy4YHbIE
JIOKA3aTEIbCTBA JI MOJTYYEHUS BBIBOJIOB.

[lenn w3ydeHus ¢GU3MKA Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B Konuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenpHbIX oOpranmsanuax Poccuiickoit @enepanuu, peamTu3yONIMX



OCHOBHbIE  00I111€00pa3oBaTeIbHbIE IPOrPaMMBbl, YTBEPKIEHHOW peIICHUEM
Komnernn MunucreperBa npocseienust Poccutickoid @enepanuu (poToKoi oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenus pusnku:

npuoOpeTeHUe HMHTEpeca U CTPEeMJICHUS OOydaroluXcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAlIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
UCCIIEIOBATENIBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;
(GopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaTbHBIX 3aKOHOB (PU3UKH;
dbopMupOBaHUE TPEICTABICHUNA O PONMU (U3UKH ISl PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  TPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHON C (PM3MKOM, MOArOTOBKA K
nanbHeneMy o0y4eHHIO B 5TOM HaIlpaBJICHUU.

JlocTHKEHHME 3TUX IIeJIeld MporpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO
o01ero 06pazoBaHus 00ECIeYUBACTCA PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX;

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3WUYECKUE SIBICHUS C
UCITOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHMIA;

OCBOCHME METOJOB PEIICHMsS] MPOCTEUINNX pacy€THBIX 3adad C
UCITOJIb30BAaHUEM (bu3nUecKux MOJIEJIEH, TBOPYECKUX u
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh MPUPOIHBIE SABJICHUS U BBIIOJHATH OIBITHI,
naboparopHble  pabOTBl U AKCHEPUMEHTAJbHbIE HUCCIECJOBaHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PadbOThl ¢ MHPopManueld (PU3UIECKOTO COJEp KAHMS,
BKJIFOUYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OLICHMBaHNE NH(POPMALUY;

3HAKOMCTBO €O c(hepamu mpodeccruoHaIbHOMN JeSTENbHOCTH, CBS3aHHBIMU
¢ (U3MKOH, U COBPEMEHHBIMH TEXHOJOTMSIMHA, OCHOBAaHHBIMH Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha uzyuenne ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanust oTBoIUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kjacce — 68 4acoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZIelo).



[Ipennaraemsiii B nmporpamMmMe no ¢Gpu3Mke rnepedeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIIBHBIN XapaKTep, YIUTEIb JIeJIaeT BHIOOP MPOBEICHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CiucKa KCIEPUMEHTANBHBIX 3aJaHui, MpeiaraéMbplx B pamMKax
OCHOBHOT'0 T'OCYJIapCTBEHHOT'O YK3aMeHa 1o (PU3uKe.



COJEPXAHUE OBYUYEHUA
7 KJIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenMuuuHbL. M3Mepenue @usnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3mepeHnii. MexxyHapoiHasi CUCTEMA €AMHHMIL.

Kak ¢wusuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBeHHO-HAyUHBI METOJ] TMO3HAHUS: HAOMIOJCHUE, TMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TOMOIIbIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHuyeckue, TEIUIOBbIC, DJICKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHHUSL.

2. dusuveckre MpuOOPHI U MPOIEeaypa MPSIMBIX U3MEPCHUH aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmnpeneneHue MEHBI JSICHUS KAl H3MEPUTEIHLHOTO TPpHOOopA.

2. HW3mepenue pacCTOSTHHAMN.

3. H3mepenue o0bEMa XKHIKOCTH U TBEPOTO Tea.

4. OrnpenesneHre pa3MepoOB MajbIX TEJ.

5. M3mepenue temmeparypsl MPU TOMOIMU KUAKOCTHOTO TEPMOMETpa H
JATYNKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHUsl MO MPOBEPKE TUMOTE3bI: JATBHOCTh MOJIETA
apuka, MyImeHHOT0 TOPU30HTaIbLHO, TeM OOJIbIlle, YeM OOJIbIIIe BBHICOTA
mycKa.

Paznen 2. IlepBoHayasibHbIe CBEJICHUA 0 CTPOCHUM BellleCTBA.

CtpoeHue BeIIEeCTBA: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmwxkenne dacTtuil BemecTBa. CBSA3b CKOPOCTH JBHKEHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, auddysus. BzaummoneicTBue uacTuil
BEIIECTBA: MIPUTSHKECHUE M OTTAJIKUBAHHUE.

ArperaTHbIE COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpucTaIMYEeCKUX) Tell. B3auMOCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX U MX aTOMHO-MOJICKYJSAPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

1. HaGmromenne 6pOyHOBCKOTO JBUKEHUSI.



2. HaGmonenue nuddysum.
3. HaGmomenue  siBIeHUN,  OOBACHAIOMIMUXCS  NPUTSDKCHUEM WA
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka paMaMeTpa aroMa METOJOM psoB  (C  HCIOJIb30BAHUEM

dororpadmii).

2. OnbITHI O HAOMIOAEHUIO TEMJIOBOTO PACUIUPEHMS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auUMo/1elicTBHE TeJl.

Mexanudeckoe JIBrKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBWXKEHHHM. Pacuér mytu u
BPEMEHU JABUKECHUS.

SBnenne wmHepnuu. 3aKOH WHEpUHMHM. B3anMmoaeicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B EIMHULE
o0BEMa BerecTna.

Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuiibl C IMOMOIIBK JUHAMOMETpA. SIBIE€HUE TATOTEHUS U CHJIA
TspkecTy. Crita TSHKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CroxeHne
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsAMoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHU Teja.

M3MepeHne CKOpOCTH NMPSMOIMHENHOTO IBHKECHUS.

HabGnronenue siBeHUs] HHEPLIMU.

HabGnronenne n3MeHeHnsi CKOPOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aMMOJICHCTBHIO TEIL.

CrnoxeHue ChJl, HalpaBJICHHBIX [10 OJHOW IIPSIMOIA.

./Iaﬁopamopubte pabomul u onvimeol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JBIKEHUS (IIapvKa B KUJIKOCTH,
MO/JIEJIH SJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXEHUsS Opycka WM IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.

3. Ompepnenenue MIOTHOCTU TBEPAOTO TENA.
OneIThl, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTsLKEHUs (AedopmManun)
NPY>KUHBI OT MIPUI0KEHHOUN CUIIBL.

5. OmbIThl, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paszneun 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

SV



JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEJIUYCHUS JlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Traza OT o0BbEMa, TemmepaTyphl. llepemaua naBieHuUs
TBEPABIMU TEJNAMHU, XUAKOCTAMH M ra3zamu. 3akoH [lackans. IIneBmarnueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS JKUJIKOCTH OT TIyOWHBL [ mapocTraTuyeckuii
napajaokc. Coobmaromuecs cocyabl. [ uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe naBieHHe. [[pUUMHBI CyIIECTBOBAHHUS
BO3MymHONW 0000ukn 3emiu. OmbiT Toppuuermm. M3mepenue armocdepHOTO
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JelicTBuE KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTh JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

CooO1atomuecs cocy/ibl.

['mppaBnudeckunii nmpecc.

[IposiBnenue nercTBrsI aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WM MOTPY>KEHUE TEJl B 3aBUCUMOCTH

OT COOTHONIEHUS TJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

A

2. OmnpeneneHre  BBITAJKUBAIOIICW  CHUJIbI, JEWUCTBYIOIIEH HAa  TEJO,
NOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOLICH Ha TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOMICH  CHIIBI,
JCHCTBYIOIIE Ha TENO0 B JKUIKOCTH, OT 00bEMa MOTpyXKEHHOH B
KUJKOCTb YACTH T€JIA U OT IIJIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBaHnue apeoMmerpa WIM KOHCTPYUPOBAaHHME JIOAKH W
OIIPENICIIEHUE €€ TPY30NIOABEMHOCTH.

Paspnen S. PaGora u MOIHOCTb. JHEpPrusi.

Mexanuyeckas pabora. MoOIIHOCTb.

[TpocTeie MexaHM3MBL: pblyar, OJIOK, HAKJIOHHasg IUIOCKOCTh. IlpaBuio

paBHOBecusi pbryara. [IlpuMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.



«3onotoe mpaBuio» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass dHeprusi. KuHeTnueckas W TOTEHUMAIbHAST HHEPIUs.
[IpeBpailieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXaHHKE.

emoncmpayuu.

1. ITpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnvle padbomuel u onvimol.

1. Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKCHUM TeJa

110 TOPU3OHTAIBHOW MMOBEPXHOCTH.

2. HccnenoBaHue yCcIIOBUA PaBHOBECHS phlyara.

3. HWsmepenue KII/] Hak1TOHHOM TTOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHCHUS] MEXaHUYECKOU SHEPTHUHU.

8 KIIACC

Pa3zneu 6. TemuioBble iBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOECHUS
BelecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJH. ONbIThI, NOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KHAKOTO M Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUH.
CmaunBaHKE U KallWJUISIPHBIE SBIICHUS. TEIUIOBOE PACIIMPEHNUE U CKATHE.

Temneparypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKCHUSA
yactull. BuyTpenHsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 51 COBEpIIECHUE paboTHI. Bubr TEIUIONEPENAYU:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, N3JIyYCHHUE.

KonuuecTtBo TemioThl. YenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOC paBHOBECHE. YpaBHEGHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KHIICHHs OT aTMoc(epHOro
JTaBJICHUS.

BrnaxxHocTs Bo3yxa.

DHeprus TOIMBa. Y IelibHas TEIJI0Ta CTOPAHUS.

[Tpuniuner pabotel TersioBbix apurarenedt KIIJ[ temmoBoro nBurarens.
TerioBble IBUTATENIN U 3AIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILLICHUS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpauyuu.

1. HaOmronenne 6pOoyHOBCKOTO JBHUKEHUSI.



Habmonenue nuddysumn.

HaOmnronenue siBneHuil cMauMBaHUs M KaMUJIISIPHBIX SIBJICHUM.
HaGmroienue TemioBoro pacimpeHus Tel.

W3meHeHue maBieHHs ra3a IpU U3MEHEHUM 00bEMa M HArpeBaHUM WIIU
OXJIAXK/ICHUH.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Bune! Terutonepenayun.

OxJta)kAeHue Npyu COBEPIICHUH padOTBHI.

9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHUE TEIUTOEMKOCTEN pa3IUYHBIX BEIIECTB.

11. HabnroieHue KureHus.

12. HabmroieHre MOCTOSIHCTBA TEMIIEPATYPBI ITPH TUIABJICHUH.

13. Moienu TeII0BBIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OnbITHI IO OOHAPY>KEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIHA caxapa.

3. OmpITHl TI0O HAONIOJACHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL
OmnpeneneHue AaBiICHUS BO3yXa B Oa/UIOHE MINIPHUIIA.

5. OmbITBl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTbH JABIICHUS BO3QyXa OT €ro

00BEMa 1 HarpeBaHUS WA OXJIAXKICHUSI.

6. IIpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEpPruM Tela B pe3yibTaTe
TEIIONepeau U PaOOTHI BHEIITHUX CHJL.

8. HccnenoBanue sIBICHHS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOTHOW H

ropstuyer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJOW  MpH

TEII000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUHIPOM.

10. Onpenenenne yaeabHOW TEMIOEMKOCTH BENIECTBA.

11. UccnenoBanue mponecca UCIapeHusl.

12. OnpeenieHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yielbHOW TEIUIOTHI TUIABIEHUS JIb/A.

Pazngen 7. JDaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanus Ten. [[Ba poja sneKkTpudecKux 3apsaaoB. BzaummopaencTBhe
3apsokeHHbIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsSOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpudeckoe mnone. Hanpsok€HHOCTh 3iekTpudeckoro mnosist. [lpuHumn
CYNEPHO3ULINU HJICKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA JJIEKTPUUYECKUAN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
WcTOYHUKH TOCTOSHHOrO TOKa. JIeHCTBHUS 3JIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJNEKTPUYECKOE  HANPSIKCHUE.
ConpoTuBIeHHE NMPOBOJHUKA. Y JEIBHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
I ydactka nenu. [lociienoBarennbHOE UM HapajuIeIbHOE  COSAUHEHMHE
IIPOBOJHUKOB.

PaGora um wMomHOCTh 3yekTpudyeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuUecKue Ieny U MOTPeOUTEeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMopeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarautHoe 1nojie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oje  3JIEKTpUYECKOro Toka. [IpumeHenume
3JIEKTPOMArHUTOB B TEXHUKE. J[€lCTBME MATHUTHOTO NOJISI HA TPOBOJHUK C TOKOM.
ONeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VCHOJap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 31€eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.

DIIEKTPOTEHEPATOP. Crioco0sl ITOJTyYEHHUS ANEKTPUUECKOU DHEPIUHu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DIIEKTpU3ALUS TEN.

JIBa poaa 3JIEKTPUYECKHX 3apsIA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIN.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.

DIIEKTPOCTATUYECKAS] UHAYKIIHUSL.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSI0B.

[IpOBOTHUKH U AUDIEKTPUKH.

MonenupoBaHu€e CUIOBBIX JIMHUW 3JIEKTPAYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JleHWCTBHUS SJIEKTPUUECKOrO TOKA.

10. DNEKTPUYECKUN TOK B )KUIKOCTH.

11. ['a30BBIi1 pa3psa.

12. U3MepeHue CHIIbl TOKa aMIIEPMETPOM.

13. 3MepeHue 3eKTPUYECKOrO HAPSKEHUS BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH COPOTUBIICHUM.

15. B3aumoaencTBre nNoCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHrue HEBO3MOKHOCTH PA3AECICHUS MTOJIOCOB MArHUTA.

e B e



17
18
19
20
21
22
23
24

25

. MoaenupoBaHre MarHUTHBIX ITOJIEW TOCTOSIHHBIX MAarHUTOB.

. OnmbIT Opcrena.

. MarauTHoe noJsie Toka. DINEKTPOMAarHur.

. JlelicTBrEe MarHUTHOTO NOJISL HA IIPOBOJIHUK C TOKOM.

. DNEKTPOABUATATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue sABIEHUS DIEKTPOMAarHUTHOW MHIYKITUU.

. OnpiTer Papages.

. 3aBUCMMOCTb HAIIPaBJICHHUSI HHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHU.

. DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie padbomol u onvimol.

l.

SNSRI

10.
11.

12.

13.
14.

15

16

OneITel MO HAONIOACHHWIO DJCKTPU3ANMKM TeI WHIAYKIHEH W TpHU

COIPUKOCHOBEHUMU.

HccnenoBanue HAEUCTBUS DJICKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U

JIDJIEKTPUKHU.

COopka u mpoBepKa pabOThI IEKTPUIECKON TSN TTOCTOSHHOTO TOKA.

N3Mepenue n peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryJmpoBaHue HAIIPSHKECHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO YE€pE3 PE3UCTOpP, OT

COIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO

COIPOTUBJICHUS MPOBOAHWMKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEYHOrO

CEUCHHUS U MaTepuaia.

[IpoBepka mpaBWiIa CIHOXKEHUS HAIPSHKEHUH IIPU  MOCIEI0BATEIBHOM

COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia JJsi CUJIbl TOKAa MPHU TAPAIUIETbHOM COCIUHEHUU

pE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha

pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEpE3 JaMIIOYKY, OT

HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBaHne MarHuTHOTO B3aUMOJCUCTBUS MOCTOSHHBIX MAarHUTOB.

.A3ydeHne MarHuTHOrO TIOJs MOCTOSIHHBIX MAarHUTOB IIPU  HX
00BbETMHCHUY U Pa3ICIICHUH.

. UccnenoBanue AEUCTBUS AJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KATyIIKM C TOKOM M MarHATa OT CHJIbl TOKA W HAIpaBJICHUS TOKa B
KATYILKE.

18. I3yueHue nelcTBrs MArHUTHOTO 110JI Ha IIPOBOJHUK C TOKOM.

19. KoncTpyupoBanue 1 u3yueHue padoThl 3J€KTPOABUTATE.

20. U3mepenue KII/L 35ekTpoaBUTaTebHOM YCTAHOBKH.

21. OnpITEI IO  HCCIIETOBAHUIO SIBJICHUSI JJIEKTPOMAarHUTHOW WHAYKIIHAH:
VCCIICJOBAHNE W3MEHEHWM 3HAYEHUS W HAIPaBJICHHS WHIYKIIMOHHOTO

TOKaA.
9 KUIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHue. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMONMHENHOE JBH>KeHUE. CpelHsisi U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe TmpsiMOosiMHEWHOe aBmkeHue. CBoOomHOE
nageHue. OnbITel [ anmnest.

PaBHOMEpHOE ABIKEHHE O OKpYXHOCTH. llepnon m wactora oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Iepseiit 3ak0H HeroToHa. Bropon 3akoH Herorona. Tperunii 3akoH HprotoHa.
[IpyHIMN CyNIEepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecoMocCTh 1 nieperpys3Ku.

PaBHOBecue marepuanbHON TOUku. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3meHenne mmmynbca. UMmynbe CHIlbl. 3aKOH COXPaHEHUS
MMITyJIbCa. PEakTUBHOE IBMKEHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, yHPYTrOCTH,
Tpenus. CBs3b SHepruu u padotel. [loTeHnnanpHas YHEPTUs Teia, MOJHATOTO Hal
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEpPrus cxaTon npykuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPIMH. 3aKOH COXPAHEHUS] MEXaHHYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaOmroneHne MeXaHU4eCKOro JBMXKEHHS TeJla OTHOCUTEIBHO PA3HbBIX TEJ

oTcuéra.



AN ANE o

8.

9.

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

CpaBHEHHE TyT€W W TPACKTOPUM JBHWKEHHUS OJHOIO M TOTO € Tela
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre NpUu3HaKkoB PABHOYCKOPEHHOIO JIBUKCHUS.

HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

Habnrogenne MexaHM4eCcKuX SIBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHWKCHHH
OTHOCHUTENFHO KabuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MACChl TeJla U JECWCTBYIOIIEW Ha HEro
CUJIBI.

Habimroienue paBeHCTBA CUII IIPYU B3aUMOJEHCTBUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya uMmIrynbca Mpy B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUH NIPU ABUIKEHUU TENA MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnvie padomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBMKEHMSI LIApUKa UITU TEJIEKKH.

Omnpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapUKa 10 HAKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHsl Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHH IO
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3B: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXEHHMS OT CHJIBI
HOPMAJIBHOT'O JaBJIECHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUSI CKOTBKCHHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CHJIBI  YIPYTOCTH MpU MOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3yueHne 3aKkOHA COXpaHEHUsI SJHEPTUN.

Pa3znen 9. Mexannuyeckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUI: IEpUO,
4acToTa, aMIUINTyda. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KoJ1eOaTeIbHOM JIBUKEHUH.

3aryxaomue — konebanus.  BuiHyxkaeHHole — konebanusa.  Pesonasc.
Mexanndeckue BoJIHBL. (CBOHCTBa MexaHMYecKuX BOJH. [IpomonbHbeie n
[onepeyHble  BOJIHBL. JIIMHA BOJMHBI M CKOPOCTb €€ PacIpOCTPAHEHUS.
MexaHn4uecKkre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue koneOGaHui Ten MOJ ACHCTBHEM CHIIBI TSDKECTU U CHJIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U Ha MPY)KUHE.
HaGumroieHue BeIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCca.
PacrnpocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabumroieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

. AKYyCTHYECKHI1 pe30HaHC.

XU A W

./Iaﬂopamopubte pabomul u onvimeol.
1. OmpeneneHue 4YacToTbl M HepuoAa KojeOaHUM MaTeMaTH4eCKOro
MasTHHKA.
OmnpeneneHue 4acToThl U MEPUOAA KOJeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnemoBanmne 3aBUCMMOCTH Tepro/ia KOeOaHUI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH NEpHoa KoyieOaHU Npy>KMHHOTO MasgTHUKA
OT MaccChl Ipy3a.
5. IlpoBepka HE3aBUCMMOCTH TEpUOAA KOJIEOaHUI Tpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl rpysa.
6. OnbITbI, JEMOHCTPUPYIOLME 3aBUCUMOCTh NE€pUOAa  KoJeOaHui
IPYXUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH NPY>KUHBI.
7. VI3MepeHue ycKopeHusi CBOOOIHOIO MaICHNUS.
Paszgeua 10. Di1eKTpOMAarHuTHOE MOJI€ U JICEKTPOMATHUTHBIE BOJIHBI.
OIEKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
JIEKTPOMAarHuTHEIX BOJH. lllkana 3JeKTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoyiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 31€KTPOMArHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUJIBHOIO

TenedoHa.

Pa3zgen 11. CBeToBbBIC ABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonuHeiHoe
pacupoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs1 cBera. llomHoe BHYyTpeHHee
OTpaKEHUE CBeTa. VCMNOiab30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucreMa (¢oToammapara,
MHUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omnThuyeckass cucTteMa. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

Ontudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ Iy4er B pacCerBarOIIECH JIUH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

9. Ilpunumn nefictBus QoTroamnmnapara, MUKPOCKOIA U TEJIECKOINA.

10. Monens ria3a.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. TlomyueHue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnvie pabomel u onvimol.

1. MccnenoBaHue 3aBUCHMOCTH YIJla OTPAXXEHHUSI CBETOBOTO JIyya OT yIJia
MaJICHUS.
N3yyenune xapakTepucTUK U300pakeHus peIMeTa B IIIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCUMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJia
MaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIION.
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[Tosryuenue n300paxeHnii ¢ MTOMOIIIBIO COOMPAIOLIEH JINH3bI.

5. Ompenenenne (HOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAromIen
JIMH3BI.
OMnBITHI 10 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB MpPHU MX HAOIIOACHUU uepe3
I[BETOBBIC (DUITBTPHI.

Paszneus 12. KBanTtoBbIe sIBJICHHS.

OmnbiTel Pe3epdopaa u mmanerapHas mojenb aroma. Mojaenb aroma bopa.
HcnyckaHue 1 NMOTJIOIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyknonnas wmogzens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAA0BOTO M MAacCOBOIO YHCEIL
OHeprus CBsA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus siaep. Microunnku 3ueprun ConHna v 3BE3 1.

Snepnas sHepreruka. J[eMCTBHS paauOaKTUBHBIX HW3IYyYECHHU Ha IKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

CreKTpbl U3ITyY€HHUs U MTOTJIOLICHMUS.

CIeKTpbl pa3IMyYHbIX ra30B.

Cnektp BoAopoa.

HaGmronenue TpexoB B kamepe Buibcona.

Pabota cuéTunka HOHU3UPYIOIIMX U3TYyYEHUI.

. Perncrpanus uzmydeHus IpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.
./Iaﬂopamopubte pabomul u onvimeol.

SV

1. HaOmroieHue CIIOIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIMM YACTHULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO--0000IAIOIINI MOIYJIh TIPEIHA3HAYCH JIJISI CHCTEMAaTHU3alNN
U 0000mIeHHsT  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe g NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (Qu3uke Uit OO0y4aronmxcs,
BBIOPABILINX 3TOT yU4EOHBIN MpeIMeT.

[Ipy M3y4eHUU TAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyuyeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TpPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHMs, peIaTh 3a4a4d, B TOM YHCIE
KA4YE€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHIMIIMAIBHO AEATEIBHOCTHBIM XapakTep JAAaHHOTO paszena peaau3yercs
32 cu€r TOro, 4yro oOyyarolluecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEIIAracTCs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHSTH
(u3HYecKue SIBICHUS B OKPYKAOIIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HayUYHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U ITOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH, HAy4YHBIE OCHOBBI HamOoJee BaXHBIX JOCTIXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs HAIPaBICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTe n3zydeHus Gu3MKH Ha ypOBHE OCHOBHOT'O 0O0OIIETro 00pa3oBaHMs

y oOyuaromerocsi 0yayT cOopMHUpOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yIbTaThl B
YaCTH:

1) mIaTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJICHUE MHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
(u3NYECKOi HayKH;

— IIEHHOCTHOE OTHOIIICHHE K IOCTHKEHUSIM POCCUUCKUX YIEHBIX--(U3UKOB;

2) rpamIaHCKOr0 M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMPOOJIeM, CBS3aHHBIX C TIPAKTHYCCKUM TPHUMEHECHHUEM
JTOCTUXKEHUU (PU3UKY;

— OCO3HAHUE BAXKHOCTH MOPAIBHO--3TUYECKHX IPUHIIMIIOB B JIESITEIBHOCTH
YY€HOTI0;

3) 3cTEeTU4eCKOr0 BOCIIMTAHUSA:

— BOCIIPHUATHE ICTETHUYECKUX KavueCTB (PU3MUECKOW HAyKd: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

— OCO3HaHWE IIEHHOCTH (U3MYECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUH, BAKHEHIIEH COCTaBISIONIEH
KYJIBTYPBL;

— pa3BUTHE HAY4YHOH JIFOOO3HATEIIBHOCTH, MHTEpECa K HCCIEI0BATEIbCKOMN
NEATEIbHOCTH,

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbSI H  3MOLMOHAJBLHOIO
0J1aronoJIy4ns:

— OCO3HaHHWE IICHHOCTH O0€30IMacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNIPAaBWJI OE30MaCHOTO TOBEJACHHS Ha
TpaHCIIOpPTE, Ha JOpOrax, C AJNEKTPUUYECKUM U TEIUIOBBIM O0OpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBBIKa pedieKCHMu, TpU3HAHWUE CBOETO IIpaBa Ha
OIMOKY U TAKOT'O ke MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTH€ B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



COITMAJILHOM HAMPABJICHHOCTH, TPEOYIOIMX B TOM 4YHCIAE W (PU3MUECKUX
3HAHUI;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ecCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUS:

e — OpHCGHTAIMS HA MPUMEHEHHE (PU3MYECKUX 3HAHMU JJI1 PEIICHUs 3aaad B
00JacTH OKpY)KAIOIICH Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OIICHKH WX
BO3MO>KHBIX MMOCJIEACTBUN JJIsI OKPYKAIOIIEU CPEIBI;

e — OCO3HaHHME TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjeM M IyTed HX
pelieHus;

e 8) amanmranum K HU3MEHSIOIIMMCH YCJOBHAM COLHMAJIBHON W NPHUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCHCTBUM TIPH BBITIOJHEHUU WCCIICAOBAaHUNA H
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
JICATEIILHOCTD,

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YHUCIIE (OPMYITHPOBATH
UJIeH, TIOHSATHSI, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME JNe(UITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUJAHUPOBAHHWE CBOETO PAa3BHUTHS B MPHOOPETEHWH HOBBIX (PU3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aHUMOCBS3H MPHUPO/IBI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

e — OIICHKAa CBOHUX JCWCTBUUA C YYETOM BIIMSHHUSA HA OKPYKAKOIIYI Cpendy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHs TporpaMMmbl M0 (U3NKE HAa ypPOBHE OCHOBHOTO
obmero odpa3oBanus y obydaromierocs OyayT chopMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE [T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJbHbIC yUeOHbBIC ICHCTBHUS.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jioruueckue AeiicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3UUIECKUM SBIICHUSM;
BBISIBJISITh NIPUYUHHO--CJIEICTBEHHBIE CBS3U MPU H3YyUYECHUU (PUINIECKUX
SIBIICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJB30BAHUEM J€TYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHUH, BbIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUUMH;

CaMOCTOSITENIbHO BBIOMpaTh CHocoO pemieHus ydeOHOW —Qu3ndeckon
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBblIe ucciiegoBarTejLCcKHe JeiCTBUA:

UCIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuit IKCIEPUMEHT, HEOOJBIIIOE UCCIeN0BaHHe (PU3UIECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITEIIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOBI IO PE3yIbTaTamM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,;

IPOrHO3UPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUINUYECKUX
IPOLIECCOB, a TaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
otObope uHGOPMAIMK WM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMN
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
uHDopMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOKHBIMU
cXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKoi U UX KOMOMHAIMSIMHU.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

B XOJie 0OCYXIeHUsI y4eOHOro maTepuana, pe3yabTaToB Ja00paTOPHBIX
paboT ¥ MPOEKTORB 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKQ3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHE 3aJlaud U TMOJJIepKaHue
O1arokeaaTeIbHOCTH OOIICHUS;



CONOCTaBIIATh CBOM CYXKJEHUS C CYXICHUSMH JPYyTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUYHE U CXOACTBO MO3UIIHIA;

BBIPAJKATH CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJTHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  IMpPEUMMYIIECTBA  KOMaHJIHOM U
WHANBUAYAIbHONH paOOThl MPH pPEIICHUH KOHKPETHOW (QHu3ndIecKon
poOIEMBL;

IPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTHXEHHUIO: paclpedessiTh poiH, OOCYKIaTh IPOLECCh U
pe3yibTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOIBKUX JIFOACH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTasi KAYECTBEHHOI'O PE3YJIbTATa IO
CBOEMY HAIMPABICHUIO W KOOPAUHUPYS CBOU JCHCTBUSA C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBATh KAay€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBl/lﬂ

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIHSIX, TPEOYIOUTNX
JUIs pelieHus (U3MUECKUX 3HaHU;

OpPHUEHTHPOBATbCA B  PA3IMYHBIX IMOAXO0JAaX MPUHATHI  pELICHUHN
(MHIMBUAYaJIbHOE, TMPHUHATHE PEUIEHUS B TpPYIE, NPUHITHE PEIICHHM
rpynIoi);

CaMOCTOSITENIbHO COCTaBIATh AITOPUTM pellieHus: (PU3NUecKoi 3a1auul Win
IUIaHa MCCIEAOBAHUSA C Y4ETOM HMEIOIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEAIaracMble BAPUAHTHI PEILCHUI;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYaIlMy U Ipejiarath 1iaH €€ N3MEeHEeHHUS;
OOBSACHATh TPUYUHBI  JTOCTMDKCHHS  (HEAOCTHIXKEHHUS) pe3yibTaToB
NeSATEIBbHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBLHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS
(GU3MYECKOr0 HCCIENOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyallil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIHUX TPYIHOCTEW;

OLIEHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce€0s Ha MECTO JIPYroro YeJOBEKa B XOJ€ Copa WM JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

INPEAMETHBIE PE3YJbTATBI

K koHIly 00yueHus B 7 Kjacce npeIMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHUIA:

UCIIOJb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHUYECKHE  SIBJICHMS,
HAOJI0/IEHUE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, €AUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMSI BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUSA, PaBHOACHCTBYIOIIAS
cuna,  nedopmauus  (yopyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE IBUKEHHE YacTHIl BEILECTBA,
pPaBHOMEpPHOE  JBMWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpPLHUS,
B3aHUMOJICHMCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalICHUs, NIEpe1ada JaBIeHUs TBEPABIMU TEJIAMH, KUJIKOCTIMH U ra3aMH,
aTMoc(epHOE JaBJeHHE, IJIABaHUE TeJ, MPEBpAIICHUs MEXaHUYECKOU
SHEPruM) MO ONHUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaThb IPOSBJICHHUE HU3YYEHHBIX (PU3NYECKUX SIBICHUNA B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PU3NUYECKHE SBICHUS B MPHUPOJE:
IpPUMEPBI JABMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B >KMBOM U HEXUBOU
OpUpOAE, ACUCTBUE CHUJIbI TPEHUA B MPUPOJAE U TEXHUKE, BIHSIHUE
aTMoc(epHOro JaBJCHHs Ha >KUBOW OpraHW3M, IUIaBaHHUE PBIO, pbIYaru B
TEJIe YeJIOBEKa, IPH 3TOM NEPEBOAUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;
ONKCHIBaTh U3yYECHHBIE CBOMCTBA T€N U (PU3UUECKUE SBICHUS, UCIIONb3YS
duznueckre BeIMUMHbI (Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEa,
Cuia TpeHus, JaBieHue (TBEPAOro  Tena, IKUJIKOCTH, Tasa),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOILIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJIbI, KO()D(QHUIIMEHT TOJNE3HOTO [EWUCTBUS MEXaHHU3MOB,
KMHETHYECKass U NOTEHLMAIbHAS SHEPrus), NpHU OMNHCAHUM MPABUIIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HMCHOJB3YEMBIX  BEJIMYUH, UX
0003HaYeHUsI U €IUHULBl (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIBI,
CBS3BIBAOIIME JAHHYIO (PU3NYECKYIO BEJIMUMUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHUNH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U IIPOLIECCHI,
UCIIOJb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesna, IpaBUIO paBHOBECHs phiuara (0J10Ka),
«30J10TO€ TIPAaBHJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, MpU ITOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE;

OOBSACHATH (DU3UYCCKUE SIBJICHUS, ITPOIICCCHI M CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh MPUYUHHO--CJICACTBEHHBIE CBSI3H, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DU3NYECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuatb pacy€THhE 3amadyd B 1—2 JEWCTBHS, WCIONB3YS 3aKOHBI H
dbopMyIIBI, CBS3BIBArONINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIIN3a
YCJIOBHSI 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (hU3UUECKUE
BETUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIC, HEOOXOIUMBIC JIJI PEIICHMS 3a/a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHUHBL

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(buU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICTSTH IIPOBEPSIEMOE
npeanosjgoxkeHue  (TUMoOTe3y),  pa3iuyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWTh OIMMOKH B XOJAC ONBITA, eIaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

OPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WITU
bu3nuecKux CBOWCTB Te: bopMyIHUpOBaThH MIPOBEPSIEMbIC
MIPEAMOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMHCHIBATh XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl TEIa,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIIOJIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHHUA MPHOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABUKYIIETOCS Tela OT BPEMEHHM [BHXKCHHUS TENd, CHUJIbI
TPEHUS CKOIBKECHHS OT Beca Tejla, KadecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOIIAIA COMPUKOCHOBEHUSI TEN, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BBHITAIKUBAIONIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHON YaCTU TeJa U OT INIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IMIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN
TJIaBaHUS TEJl, YCIOBUW paBHOBECHsI pblyara u OJIOKOB), y4acTBOBAaTh B



IUIAaHUPOBAaHUM y4eOHOTO HCCIENOBaHUSA, COOMpaThb YCTaHOBKY W
BBITIOJIHATh W3MEPCHHUS, CJCIysl TPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yabTaThl TOJTYYCHHOW 3aBUCHMOCTH (DU3MUYECKUX BEIHYMH B BHUIC
NPEUIOKEHHBIX TaONMUI] U TpaduKOB, JENaTh BBIBOJABI MO pe3yJbTaTaM
UCCIICIOBaHMS,

NPOBOJIUTh KOCBCHHBIC W3MEPCHUS (PU3UYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOrO Tela, CHJIA TPEHHS CKOJBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAMOIIAS  CHJIA, JICHCTBYIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTh TeNo, KO3(PPHIMEHT MOJe3HOro neicTBUA
IOPOCTBIX MEXaHU3MOB), CIeaysl TMPEeNIOKEHHON WHCTPYKIUH: TpU
BBITTOJIHEHUN W3MEPEHUH COOMpaTh AIKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAYEHUE UCKOMOW BEJIMYHHEI,

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/T0BaHUEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUA MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETP, IUHAMOMETP, COOOINAIOIINECS COCYIbI, OapoMeTp,
pBIYar, MOJABMKHBIN M HETIOJBM)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JEHCTBUS HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOM Ha WX ONUCaHHA (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHN IIpecc,
MaHOMETp, BBICOTOMED, MTOPIIHEBOI HACOC, ApEOMETP), UCIIONIB3Ys 3HAHUS
0 CBOMCTBax (pU3MYECKUX SIBICHUN M HEOOXOIMMbIE (PU3UYCCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  TMpHUMEpPHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
NPaKTUYECKOTO WCIOIB30BaHUsl (U3NYCCKUX 3HAHUA B ITOBCEIHEBHOMW
KHU3HU [T oOecrieueHus: 0€30MacHOCTH NP OOpaIleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOJCHUS
HOPM SKOJIOTUYECKOTO TIOBEJCHUS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBIIATh OTOOpP HMCTOYHUKOB wH(popmanmu B HHTEepHETE B
COOTBETCTBUU C 33/IaHHBIM ITOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIINXCS
3HAaHUH W TYTEM CpaBHEHUS PA3IMYHBIX HMCTOYHUKOB BBIICISTH
UHPOpPMALINIO, KOTOpasi SBISAETCS MPOTHBOPEUMBOM MIM MOXET OBITH
HEJO0CTOBEPHOM;

WCTIOJIB30BAaTh MIPH BBIMOJHEHUH YISOHBIX 3aJaHU HAYYHO--TIOIMYJIIPHYIO
auTeparypy  (pU3MUecKoro - colIep)KaHWs, CHPAaBOYHBIC MAaTepHAIIbI,
pecypcbl cetu VIHTEpHET, BiajgeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHbIE KpaTKHE MHChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIK (PU3NUECKOTO COACPIKAHUSA, B TOM



yucie MyOJuMYHO JeNaTh KpaTKhe COOOLIEHUS O Pe3yJbTaTax MPOEKTOB
WM Yy4eOHBIX HCCIEAOBAaHWH, TPU HSTOM TPaMOTHO HCIIOJIB30BAThH
U3YUYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHUI pacnpenesarhb
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladaMH,
CICAUTh 3a BBINOJHECHHEM IUIAHA JCUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJA B  JEATENBHOCTh  TPYMNBI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koH1y oOyuenus B 8 kjacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHUIA:

UCIIONB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHHE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIIMUYECKHE U
amMop(HbIE Tela, HACBHILICHHBIH M HEHACBHILEHHBIM Map, BIAXHOCTh
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN PIEKTPUUCCKHUNA 3apsi, SICKTPUUECKOE TMOJIe, TIPOBOTHUKH
U TUPJICKTPUKH, TTOCTOSHHBIN AIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;
pasnuuath SBIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHMUE, KAWUISPHBIC SIBICHUS, UCIapEHUE,
KOHJICHCAllUsl, IUJIaBJICHUE, KpUCTAIIM3auus (OTBEpJAEBAaHUE), KUIICHHE,
TeIuIonepeava (TEeTI0mpPOBOTHOCTD, KOHBEKIINA, U3ITyYeHUE),
ANEKTPU3ALNS Tell, B3aUMOJICHCTBUE 3apsAI0B, ACHCTBHS ANEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMblKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JCHCTBHUE
MarHUTHOTO I0JIS HA MMPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI WHIYKIIHS)
0 ONUCAaHWI0 WX XapakTepHbIX CBONCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaThb MpPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNA B
OKpY)XaloIlleM MHpE, B TOM uHCIEe (PU3NUYECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATHXKEHHWE U KaMWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupoje, usznydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHEra, AIEKTPUIECKUE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOoNOCOB, pOiIb MAarHUTHOIO MOJS JAJs JKM3HU HA
3emiie, OMSIPHOE CHUSIHHE, TIPU STOM NEPEBOIUTH MPAKTHUECKYIO 3374y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBAa (IPHU3HAKW) (PU3NIECKUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3YS
(¢u3nyeckue BeIMUYMHBI (TEMIEpaTypa, BHYTPEHHS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, yJedbHas TEIJIOEMKOCTh BEIIECTBa, yJAEIbHAs TEIIoTa



IUTABJICHUS, YJelbHas TEIJIoTa MapooOpa3oBaHus, yJeiabHas TEIIOTa
CTOpaHHMsS TOIUTMBA, KOI(PPHUIMEHT TOJIE3HOTO [EHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXd, JJICKTPUUYECKHU 3apsil,
CUJla TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBJICHUE IIPOBOJHMKA,
yIEIbHOE  CONPOTHMBIICEHHWE  BemlecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3UYECKUI CMBICI MCHOJIb3YEMbIX BEJIMYUH, 0003HAUECHUS M €OUHULIBI
$uU3NYECKUX BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JTAHHYIO
($u3NYECKyI0 BEIMYHMHY C JPYTUMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCTIONBb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KNHETHYECKON TEOpUU
CTPOEHHUSI BEIIECTBA, MPUHIIMI CYNEPHNO3ULUU TMOJNeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH Oma Ui yyacTKa LN, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMs JHEPrUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MAaTeMaTHYecKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKUE NPOLECChl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYalMH IMPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 TOTHYeCcKuX
IaroB ¢ Omnopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aJadyd B 2—3 JEHCTBHSA, MCIOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCJIOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX Il pelIeHWs 3a7add, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOJUMbIe il €€ pelIeHUs, NPOBOAUTH pPACYEThl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(U3MYECKUX METOAOB, HCIOJIb3YyS OMHCAHUE HCCIECIOBAHUA, BBIICIATH
IIPOBEPSAEMOE  IPEAIOJNIOKEHUE, OLECHUBATh IPABUIBHOCTH ITOPSAKA
IIPOBEJCHUS UCCIIE0OBAHUs, J€1aTh BBIBOJIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WIH
(U3MYECKUX CBOMCTB TeJ (KaNWUISPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH IIPOLECCa OCThIBAHUS U
HarpeBaHusi NpH M3IYYEHMHM OT I[BE€Ta H3Iyyarouleil (Moriomaromeii)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJABI OT TEMIIEPATyphbl KUIAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aLUsg Tel W B3aUMOJEHUCTBUE
DNEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHHTOB,



BU3yalM3allisl MAarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHuTOB, JEUCTBUSA
MarHUTHOTO TOJS HAa TMPOBOJHHK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBUTATENSI TIMOCTOSHHOTO TOKa): (OpMyIUpOBaThH
IpOBEpsIEMbIE MPEATIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;
BBITIOJHATh ~ MPSIMBIE ~ W3MEPEHUS  TeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3MYECKHX BEIHYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON aOCOIIOTHOM MOIPEUIHOCTH;
IPOBOJNUTDH UCCIIEA0OBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
Ipyrol C HCHOJB30BAHUEM TPAMBIX H3MEpPEeHUH  (3aBUCHMOCTD
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IOTEPEYHOro
CEYCHHUS U YCIBHOTO COMPOTHUBIICHHUS BEIIECTBA MMPOBOAHHKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MpPOBOAHMK, OT HANpsKEHUS Ha  IPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEOBATEIbHOTO M NapajuIeIbHOTO  COEAMHEHUU
IPOBOJHMKOB): ITUIAHUPOBATh WCCIIEIOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIeIys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TAaOMUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIICOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIMYMH (yAelibHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTHUBICHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh DJJIEKTPUYECKOr0 TOKA): IJIAHHPOBATh W3MEPEHHs, COOMpAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAIOKEHHON MHCTPYKUUH, U
BBIUUCIISATh 3HAUEHNUE BEJIUYMHBI,

coOroAaTh mpaBuia TEXHUKK 0€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHLMIBI  JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, amIepMeTp,
BOJIbTMETP, CUETUYHMK OJJICKTPUUYECKON DHEPIHH, SJICKTPOOCBETHTEIHHBIC
npUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
IPEIOXPaHUTENH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUI U HEOOXOIUMBbIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M HW3MEPHUTEIIbHBIC
npuOopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTelb BHYTPEHHETO
CrOpaHHus, 3JIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX



Hernen ¢ mocjaeaoBaTeNIbHbIM U MapauIeIbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUIECKHUX IIETIeH;
NPUBOANTh  TNpPUMEpPHl  (HAXOIWTh  WH(OpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COONIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY KAIOIIEH cpeie;

OCYIIECTBIATh TMOWUCK HWHPOpMauK  (HU3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HUMEIOIIMXCS 3HAHUN M MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISATH  HMHPOpPMALIUIO, KOTOpas
SIBISICTCS] TIPOTUBOPEUUBON T MOKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh NP BBHITIOJTHEHNUN YICOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JTUTEPATypy (PU3NUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHUAIbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHBMEHHBIE W KPAaTKHE YCTHBIC COOOIICHWS,
0000mmasi wH(pOpPMAIMI0O W3 HECKOJbKHX WCTOYHUKOB (HHU3UIECKOTO
colepXaHusi, B TOM 4YHCIE NyOJUYHO MPEACTABIATh PE3yJIbTaThI
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU ATOM I'PAMOTHO
UCIIONb30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IAaTh BRICTYIUICHHE MPE3CHTAIUCH;

IPU  BBITIOJHEHWH YYEOHBIX TPOEKTOB M HCCICAOBAHUN (HU3UICCKUX
MPOLIECCOB pacHpeliesiTh OOA3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 3a BBHITIOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBATHO OIICHWBATh COOCTBCHHBIM BKJIaa B
NEeATEIHLHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koH1ly 00yueHus B 9 kjacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCSI YMEHHIA:

UCIIOIB30BaTh TMOHSTHS: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, Aehopmarius
(ympyrasi, TMjaacTH4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPETPY3KHU, HEHTP THKECTH, a0COIIOTHO TBEPJOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYCCKUE KOJeOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK H YIbTPA3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalIbHO30PKOCTh,
CIEKTPhI UCITYCKaHUS U MOTJIOUIEHUs, ab(a-, 0eTa- 1 raMMa-u3IIy4eHHs,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;



pa3nuuarh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABMXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBHKEHUE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue W
BBIHYKJICHHBIC KOJeOaHUs), PE30HAHC, BOJHOBOE JIBHKEHUE, OTpPaKEHHUE
3ByKa, MNPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKCHUE WU MPEIOMIICHUE
CBETa, MOJIHOC BHYTPEHHEE OTPAXKEHUE CBETA, Pa3iioKeHUE OEI0ro CBeTa B
CIIGKTP UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETA,
€CTECTBEHHAsA PAaJMOAKTUBHOCTb, BO3HUKHOBCHHUE JIMHEMYATOrO CIIEKTpa
U3JIYYEHHS) 110 OMMCAHUIO0 UX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBICHUHA B
OKpyXXKaromeM Mupe (B TOM dYHuCIe (PU3HUYECKHE SIBICHUS B TPHPOJC:
MIPUJIMBBI U OTJIMBBI, IBUKEHUE TUTaHET COTHEUYHOW CUCTEMBI, PEAKTUBHOE
JIBOKCHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB KHUBOTHBIMU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa Tel,
ONTUYECKHUE SIBJICHUSI B TPHUPOJE, OUOJOTUUECKOE ACHCTBHUE BUIUMOIO,
yIbTPadUOJIECTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (DOH, KOCMHUYECKHE JIy4Yd, PaJdOaKTUBHOE H3IyUYCHHE
MPUPOJHBIX MHHEPAJIOB, JCWCTBUE PAJAUOAKTHBHBIX HW3JIyYCHUHA Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBA (TIpHW3HAKH) (PU3MUECKHX
SIBIICHUI;

OTMCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (YU3WUYECKHUE SBIICHUS, UCIIONB3YS
dbuznyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CHJIa YIPYTrOCTH, CHUJIA TSIKECTH, YCKOPECHHE
CBOOOJHOTO IIQJICHUS, BEC TeJla, HUMIIYJIbC Tella, HMITYJIbC CHJIbI,
MexXaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAIbHAS JHEPTHs Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUHUAIbHAS YHEPIUs CHKATOU
MPYXUHBI, KUHETHUYECKAs DSHEPrusi, IOJIHAs1 MEXaHWYECKas DSHEPIHs,
MepUOoJ U YacToTa KoJieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), IPH OMUCAHUM
MPaBUJILHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUCHNUS W CAWHMIBI (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TpaUKH U3YICHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W IIPOIIECCHI,
WCMOJIb3YSl 3aKOH COXPAHEHMSI DHEPryU, 3aKOH BCEMHUPHOTO TATOTCHMS,



OPUHLIMII CYNEPHO3UIMK CHUJI, MNPUHUUI OTHOCUTENbHOCTH [amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
PETOMJICHUS] CBETA, 3aKOHBI COXPaHEHHsI 3apS0BOr0 U MAacCOBOTO YHUCEI
OpU SACPHBIX PEAKIUSAX, HPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMATHUECKOE BBIPAKECHUE;

OOBSCHATh (U3NYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYAIHil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CIICJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE W3 23
JOTHYECKHX ILIAaroB € OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacu€THble 3aJaud (ONMUpAIOIIMECSs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UIECKIE
BEJIMUMHBI: HA OCHOBE aHANIM3a YCIOBHUS 33Jaud 3alHChIBaTh KPAaTKOE
YCIJIOBUE, BBISABIATh HEIOCTAIOIINE WM M30BITOYHBIE JTAaHHBIE, BbIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], TPOBOJUTH PACUETHI U
OIICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PHU3NUECKOU
BEJTUIMHBL;

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh I[pPU HMOMOUIU
($u3NYECKUX METO/IOB, HCIONb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  MPEIIOIOKEHUE, OIEHUBATh MPAaBUJIBHOCTh IOPSAJIKA
NPOBEJCHUS  MCCIEJOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUH U OTIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SIBICHUW WIH
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXpaHEHUs HSHEPTUH, 3aBUCUMOCTH MEpHOAa KOJIeOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHU, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasioxKeHue Oeloro CBeTa B CIEKTP, U3YyUEHHE CBOICTB HM300pa’KE€HUS B
IUIOCKOM 3€pKajie M CBOMCTB HW300pa)KeHHsI MpeaMeTa B coOuparomien
JWH3e, HAOMIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HW3TYUYCHUS):
CaMOCTOSITENIFHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJsbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpemHee 3HA4YCHHE W3MEPSIeMON BeIMYUHBI (POKYCHOE pacCTOSHHE
cobuparoiield JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a H3MEpPEeHUs
(M3MEepUTENBHHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCTIOJB30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTH MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBW)KEHUM 0€3 HayaJbHOM CKOPOCTH, IEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakK€HHUs CBETa OT yria MaJeHUs W yIia MPEeIOMIICHHs OT yIJa
NaJeHUs): IJIAHUPOBATh HCCIEOBAHUE, CAMOCTOSITEIBHO COOUpATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
dusznyecKkux BeMWUYWH B BUAE TaOMUI] U rpaduKoB, nenaTh BBIBOIBI IO
pe3ynbTaTaM HCCIeI0BaHNS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tejla IpU PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOIHOIO MaJeHus, KECTKOCTb MNPYKUHBI, KOIPPUIHUEHT
TPEHHUS CKOJBKECHHS, MEXaHHdeckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKass CHia CcoOWparoIield JHMH3BL, PAaTUOAKTHBHBIA  (OH):
IUIAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPHUMEHTAIbHYIO YCTAaHOBKY MU
BBITNIOJIHATh U3MEPEHUS, CIIEeAys NPEIIOKEHHON MHCTPYKLIMH, BBIYUCIATD
3HaYCHHUE BEIIMYUHBI U aHATM3UPOBATH MOyUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh npaBuia TEXHUKU 0€30IacCHOCTH IpU padboTe ¢ J1abopaTOPHBIM
000pyT0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOUYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETAapHAas MOJENb aTroMa, HYKJIOHHas
MO/JI€JIb ATOMHOTO $]1pa;

XapaKTepU30BaTh MPUHLMIBI JIEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CIOUJOMETp, JATYMKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKol, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucnonp3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SBICHHM U HEOOXomumble (hU3HUECKHE
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI i CXEMAaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX HPUOOPOB U TEXHOJOTMUECKUX IPOLECCOB
OpU PEIICHUU Y4YeOHO--MIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl MJIs
TIOCTPOCHUS N300paXEHHH B IMIIOCKOM 3€pKajie ¥ COOMpAIOIIei TUH3E;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh WHMOpPMALMIO O  MPUMEPaX)
IPAKTUYECKOI0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHust 0€30MacHOCTH MpU oOpalieHruu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM DKOJIOTUIECKOTO MOBEACHHS B OKPY KAIOIIEH cpee;



OCYIIECTBIISATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUsA B
WuTepHeTe, caMOCTOATEIHHO (GOPMYIHPYS MOMCKOBBIN 3allpOC, HAXOAUTh
IyTH ONpPEAEIICHHUs JIOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMALUU Ha OCHOBE
VUMEIOLIMXCSA 3HAHUU U JONIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINIOJHEHUHU YUYE€OHBIX 3a/laHUi HAYYHO--TIONMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAHMs, CIPaBOYHBIE MaTepHUabl,
pecypceel cetu HTEpHET, BnaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaThb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
UHGOpMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YyJAbTaThl IPOESKTHOW HIIA MCCIIE0BATENBCKON
NEATEIBHOCTH, IMIPU  OTOM TPAaMOTHO  MCIOJIB30BAThb  WM3YYCHHBIN
NOHATUMHBIN anmapar MU3ydaeMoro pasnena (U3MKA U COMPOBOKIATH
BBICTYIUICHHE IMpe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KonTposbu IIpakTnyeck
n/n MPOrpamMmmbl Bcero oOpa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypcsbl

Pasznen 1. ®dusuka u eé poJib B NO3HAHMH OKPYKAKOIIET0 MUPA

1.1 dusuka - Hayka o mpupoe 2 bubmorexa LHOK
| Y PHpOAL https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa TOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIIT METO O3HAHUS 2 1 Bubmorexa TOK
| Y 8 https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeJIeHHS O CTPOEHHH BellecTBa

2.1 Ctpoenue BelecTna 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
29 JIBr>keHue U B3aUMOJCHCTBUE YaCTHI] ) 1 bubnnorexa [JOK
' BCIIICCTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIE COCTORHIA BemecTna https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHudeckoe 931(3 3
RAMIACCROC ABHACHH 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

bu6mmorexa [{OK

3.2 n 4 1
HCPIIAL, Macea, IOTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 .B 14 2
Cruna. Buet cu https://m.edsoo0.1ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya nasienus TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepHOe raBienne 6 https://m.edsoo0.ru/7f416194
44 JelicTBHE )XKUJKOCTH U ra3a HA NOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa 1 MOIIHOCTL. JHEPTUs
bubmuoreka [JOK
31 Pabora u momsocTs 3 ! https://m.edsoo.1ru/7f416194
5.2 [IpocThie MEXaHU3MBbI 5 1 bubmorera [JOK
https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CXATUHECKAt SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O I[TPOI'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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TEM nudpoBbIe
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypchl
Pa3pean 1. TerioBbie IBJICHUSA
. bubnuorexa [JOK
1.1
CTpoeHue 1 CBOMCTBa BemeCTra 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Temoseie nponeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHMTHbBIE SIBJIEHUS
21 DIIEKTPUYECKHE 3apsiibl. 3apsHKEHHBIE Tea 7 1 bubnnorexa [IOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 I1 20 1 7
OCTOANHBIM STCKTPHHCCKHHI TOK https://m.edsoo.ru/7f4181ce
2.3 MaruutHsble SBIEHUS 6 1 1.5 bubnmorera [TOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 DJICKTPOMATHHTHAA HHAYKINA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM ungpoBbIe)
Ne /i P KouTtpoasn IpakTHYecK (mudpp
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOe ABHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIHCaHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BzaumopetictBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPAHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexaandeckue Kojeoda 7 3
RAMHIACCIAE KOAChaA https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 Mexanuyeckue BOJIHBL. 3BYK 8 1 3 nommoreka I
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHUTHOE IMOJIE U 6 ) bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ AIBJICHUSA



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

bu6mmorexa [{OK

4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 hitps-//m.cdsoo.ru/ 741 ada6
bubmuoreka [JOK
4.2 JIuH3BI ¥ onrTHYECKUE TIPUOOPHI 6 3 hitps-//m.cdsoo.ru/ 741 ada6
43 PaznoxeHnue 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBantoBble siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjiomeHne cBeTa aroMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> Crpoenne atomHoro sxpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 FAcpHbIe peaKiuh / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYIb
6.1 [ToBTOpeHue u 00001IeHUE COAepKAHUS 9 ) bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Kosun4yecTBo 4acoB Hara DJIeKTPOHHBbIE
H3Y4YeHH S nuppoBbIe
oOpa3oBaTejibHbIE

pecypchl

Nen/m | Tema ypoka Bcer KoHTpobHBI IpakTuyecku
0 e padoThl e padoThbI

®du3uka — HayKa 0 IPUpPO/IE.
SIBneHust mpupoabl

2 dusnueckue ABICHUA 1 0 0

duznyecKkre BEINIUHbI U UX
u3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4uKa TeMneparypol”

MeTtoabl HAay4YHOT'O IIO3HaHHA.

5 Onucanue pU3NYECKUX SBICHUM C 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff09f72a

IIOMOILIBIO MOJIENEH

VYpok-uccnenosanue "l[Iposepka
TUIOTE3bI: NaJbHOCTh MONETA

6 IapyKa, MyIEHHOT O 1 0 1
TOPU30HTANILHO, TEM OO0JIbIlIEe, YeM
0oJ1bIIe BbICOTA MycKa"

Crtpoenue BemiecTBa. ONbITHI,
7 JIOKA3bIBAIOIIUE JTUCKPETHOE 1 0 0
CTPOCHHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

8 JIBr>xeHne 4acTHIl BEIISCTBA 1 0 0 bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «ONbITH 11O

B3aumoercTeusa Tea. Cuia

9 HAOJIIOICHUIO TETIOBOTO
PaCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSIHHS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 coctostHui BoJibl. O000IICHHE 110 bubmuoreka [JOK
pazaeny «llepBoHauaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05¢6
TBIKEHUE
bu6mmoreka [IOK
13 CxopocTb. EquHuie! ckopoctu
P s H P https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt ¥ BpeMeHU bubnnorexa [JOK
JBHUKCHUSA https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemecTBa. Pacuer
16 Macchl U 00beMa Tela 1o ero bubmmorexa [TOK
https://m.edsoo.ru/ff0a0fee
TIOTHOCTH
Jlaboparopuas pabota
17 «Omnpenenenue MIOTHOCTH
TBEPIOTO TEIA»
18 Pemenue 3anay mmo teme bubmuoreka [JOK
"ITnoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c¢
19 Cuta KaK XapaKTepruCcTHKa



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

ynpyrocty. 3akoH ['yka

Jlaboparopuas pabota «3yuyenue
3aBHCUMOCTH PACTSIKCHHSI

20
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD»Y

71 SIBnenne tarorenusa. Cuia
TSOKECTH
CBsi3b MEX/ly CHIION TSAKECTH U

. bubnuorexa [JOK
22 Maccoi Ttena. Bec Tema. Pemenne
" | https://m.edsoo.ru/ff0al 778
3aga4 no teMe "Cuia TSKeCTH
Cuniia TSDKECTH Ha APYTUX
23 IJIaHeTax ®H3quc€<}l;re bubmorexa LOK
’ https://m.edsoo.ru/ff0al502
XapaKTePUCTUKH TUTaHET
bu6mmoreka [IOK
24 WNsmepenne cuin. JlunaMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
bubmuoreka [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHII,
26 HapaBJIE€HHBIX 110 OJIHON OPIMON bubmorexa LHOK
P . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTBytOIIAs cuit

7 Pemenue 3amau mo treme
"PaBHopeiicTByromas cun"

)3 Cuia TpeHus u e€ Bubl. TpeHue B bubnnorexa [JOK
IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «3y4ucHue

79 3aBUCUMOCTH CUJIbI TPEHUS bubnnorexa [JOK

CKOJIBXXCHHA OT CHJIbI JaBJICHUA U
XapaKTepa COMMpUuKaCarOmuxcsa

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

IMOBEPXHOCTEMN

Pemenue 3amau Ha OIIpCACIICHUC

30 N .
PaBHOJICHCTBYIOIICH CHJIBI
Pemenue 3agau mo reMam: «Bec
31 tenay, «['paduyeckoe bubnuorexa [JOK
n3o0pakeHue crin», «CHIbD, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHIDY
KoHnTtposbHas paboTta 1mo temam:
«MexaHN4Y€eCKOe IBIKEHUEY,
32 «Macca, INIOTHOCTLY, «Bec Temay,
«["paduueckoe n3obpakeHune
ciny, «CUiby
1 JaBnenue. CriocoObl yMEHbILICHUS bu6mmoreka [IOK
Y YBEJIMYCHUS NaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrieHue ra3a. 3aBUCUMOCTD
34 JIaBJICHUS ra3a oT 00béma bubmorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya gasieHust TBEPALIMU
35 TGJII;MI/I SKUIKOCTSIMHA U Ir)a3aM1/1 bubnnorexa LIOK
’ ) https://m.edsoo.ru/ff0a25b0
3akoH ITackains
JlaBrieHME B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHICTBUEM CHIIBI bubnnorexa LIOK
https://m.edsoo.ru/ff0a2718
TDKECTH
Pemenue 3amau mo treme
37 «JlaBiieHrE B KUJIKOCTH U Ta3e bubnnorexa LIOK
| https://m.edsoo.ru/ff0a2826
3akon ITackamsy
bubnuoreka IIOK
38 CooOmiaromuecs cocyabl H

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I'mapaBnuueckuit mpecc
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoi
KUJKOCTHBIN HacocC
41 ATtMocdepa 3emiin U IpUYUHBI €€ bu6nuoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro bubnuorexa [JOK
nasneHus. OneiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOT0
44 aBJICHUS OT BBICOTHI Ha, bubmorexa HOK
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
bapomerp-anepoun.
45 ATpMOC(I): Hoep aBJICHUE Ha bubmorexa HOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BHICOTAX
46 Pemrenue 3amau o reme "
AtMocdepHoe napneHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorexa [JOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnas pabota
43 «OmnpeneneHre BHITAIKABAIONICH bubnnorexka [JOK
CWJIBL, ACHCTBYIOLIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUJKOCTbY
JlabopaTtopnas paboTta 1o Teme
bu6mmoreka [IOK
49 «HWccnenosanue 3aBUCUMOCTH

BECa TClIa B BOAC OT 00BEMa

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MOTPYKEHHOM B KUJKOCTh YaCTH
Tea

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopuas pabora
"KoncTpynpoBanue apeomeTpa
WJTU KOHCTPYHUPOBAHUE JIOJIKH U
ompeJiesieHue e€
rpy301noabEMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxomiaBanue», «/laBnenue
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas padora o Teme
«/laBneHue TBEpABIX TET,
JKUIKOCTEN U ra30By

54

Mexannueckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

MommHocTs. EqUHUIBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

56

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TP
noabéMe o Jjiectauie"

57

IIpocThie Mexanu3Msbl. Priyar.
PaBHOBecue cui Ha phiuare

58

Pbruaru B TexHuke, ObITY U
npupoe. JlabopaTopHas pabora
«MccnenoBanue ycioBHil

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PpaBHOBECHUS pblyarar»

59

Pemenue 3amau mo teme
«YcnoBus PaBHOBCCH: pbldara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduruent nonesHoro
NEHCTBUS MEXaHU3MA.
JlaGopaTtopHnas pabota
«M3mepenue KIIJI HaknoHHON
TUIOCKOCTHY

61

Pemenue 3agau mo teme "Pabora,
momHocTh, KITT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas dHeprus.
Kunernueckas n noTeHuanbHas
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCnepUMEeHTalIbHOE
ONPEACICHUE U3MEHECHUS
KHHETHYECKON M ITOTCHIMAIILHOM
SHEPTUHU MPHU CKATHIBAHUM TEJIa TI0
HaKJIOHHOH INTOCKOCTH"

65

KonrtponsHas padora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTUs»

66

PesepBHblii ypok. Pabota ¢
TEKCTAMH II0 TEME
"MexaHnyeckoe aBrmKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHylit ypok. Pabora ¢
TeKkcTaMH 110 TeMe "JlaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TBEPBIX TEJ, )KUJIKOCTEH U Ta30B"

PesepBHylit ypok. Pabora ¢

68 TekcTamu 110 Teme "Pabora. 1 0
MomHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KJIACC

Koan4yecTBO 4acoB I DJIeKTPOHHBIE
ara
Ne T Kontpoun uuppoBbIe
€Ma ypoKa HpaKanec H3Y4YeH
n/n Bceero HbIE oOpa3oBaTejibHbIE
Kue padotbl | HA
padoThI pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO- BuG 10K
. nonMoTeka
1 KMHETUYECKON TEOPHUU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIeCTBA Ha |
OCHOBE I0JIOKEHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOpUH
bubnuotexa [JOK
5 Kpucrannuueckue u amopgHsle Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubmuorexa [JOK
[ToBepxXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuotexa [JOK
7 TeroBoe paclIMpeHue U CokaTue 1 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATypPhI CO |
CKOPOCTBIO TEIJIOBOI'O JIBUKEHHSI YACTHUIL
9 Buytpennsist sneprus. CiocoObl U3MEHEHUs | bubnuoreka [IOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buas! Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



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
https://m.edsoo.ru/ff0a6412

11

VYpoxk-koupepenuus "[Ipakruyeckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB
¥ MaTEpPHAJIOB B LIEJISIX SHEprocoepekeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TemnoTsl. Y AenbHas bubmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEILUIOBOTO OallaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccienoBanue
14 SBIICHUS TEINIOOOMEHA NMPU CMEIIMBAHUN bubmmorexa LOK
N . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueii BOAbI
PacueT konmuvecTBa TEIUIOTHI, HEOOXOAMMOTO
15 JUIsl HAarpPEBAHMS TeJla U BbIACIAEMOr0 UM
IIPHU OXJIAXKICHUH
16 JlabopaTtopHast pabora "Onpezenenue bubnmnorexa [JOK
yIEJIbHOU TEIJIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TErjIoTa bubnmnorexka [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaAHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TeIioTa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHas pabota "Onpenenexnue bubnuorexa [JOK
yZIEJIbHOW TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHIACHCALIUAL. bubnuorexa [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJCHCALUH. bu6nuoreka [IOK

3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT
aTMoc(hepHOro JaBICHHUS

https://m.edsoo.ru/ff0a786¢



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

22

Bnaxxnocts Boznyxa. JlabopaTopnast pabora
"Ornpezesenre OTHOCUTEIBHON BIIAXKHOCTH
BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeieneHne BIaXKHOCTH
BO3/IyXa

24

[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHus

25

KIIJI rennoBoro aurareis. TenaoBeIe
JIBUTaTENM U 3alIUTa OKpYKarolel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMs U IPEBPALLCHHS SHEPTUU
B TEILJIOBBIX IIpoLieccax

27

[ToaroroBka Kk KOHTPOJIBLHOU paboTE MO TEME
"TenoBele ABIeHNA. 3Menenue
arperaTHbIX COCTOSIHUH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas pabora o teme "TemioBble
siBIIeHHA. VI3MeHeHne arperaTHbix
cocTosiHUI BelecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. /[Ba pona
AJICKTPUUYCCKUX 3aPSI0B

30

VYpok-uccienoBanue "DieKTpusaius Tein
WHIYKIUEN U IPU CONTPUKOCHOBEHUH"

31

B3aumopeiicTBue 3apsKeHHBIX Tel. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpudeckoe nose. HanpsykeHHOCTD
NMEKTPUYECKOro nois. ITpunnun
CyNEPIIO3ULUH IIEKTPUUECKUX TTOJEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpuyueckux 3apsios.



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

DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOHUKY U JUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs IEKTPUUECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
3IIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
36 cymiectBoBaHus. MicTounuku bubmorexa HOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SIEKTPUIECKOTO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJII Ha MPOBOJIHUKU U 1
JIADIICKTPUKH"
39 DIIEKTPUUECKHI TOK B METAJLIaX, JKUIKOCTAX bubnnorexa [JOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlaGopaTopHas pabota 0.5 bubnuotexa [JOK
"N3mepenue u peryanpoBaHue CUibl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuuecKoe HarpspkeHue. BonbTmerp.
42 JlaboparopHnas pabota "H3mepenue u 0.5 bubmorexa HOK
paTOpHas p P ) https://m.edsoo.ru/ff0a9¢14
peryJIupoBaHue HAMPSHKEHUS
43 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexka [JOK
COIPOTUBJICHUE BEILICCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnnorexka [JOK

IPOBOJHUKA OT €0 JJTHHBI, TUTOIIAH
MONIEPEYHOr0 CeUeHusl U Marepuana”

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

3aBUCHMOCTE CHJIBI TOKA OT HAaITps>KCHUA.

bubmuorexa [JOK

45
3akon Oma 11 y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopnast pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UJIYIIETO Yepe3 bubnmnorexa [JOK
pe3ucTop, OT CONPOTUBICHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apAILIEIHHOE
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka mpasuia
43 CJI0’KEHUS HAPSDKEHUH TIPU bubnuorexa [JOK
[IOCJIENOBATEIILHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHnas padora "IIpoBepka mpaBuia
49 JUIst cinm I;OKai U Ta aJ'IJPiIeJ'ILIPiIOM ’ bubmorexa HOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pewenue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [JOK
JUTS pa3IMYHOTO COEIMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnnorexa [JOK
3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlabopaTtopHast pabora "Ornpezenenue bubnnorexa [JOK
paboThl ¥ MOIIIHOCTH AJIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECcKHe e U MOTpeOuTenn
53 ANEKTpUYECKOM sHepruu B ObITY. KopoTkoe bubmmorexa LOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[TonroroBka K KOHTPOJILHOK pabOTE MO TeMe
54 "DnekTpuueckue 3apsaabl. 3apsyKEHHbIE Tena bubnuotexa [JOK

U UX B3auMoencTBus. [10CTOIHHBIH
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c



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
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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KonTponbhas padora no teme
"DnekTpuueckue 3apsabl. 3apssKEHHbBIE Tena

bu6mmoreka [IOK

55 . .
" uXx B3aumoaeincTsus. IlocTosHHBIN https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUM TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aMMOJICHCTBIE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bu6mmoreka [IOK
MTOCTOSIHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MaruutHoe nosie 3eMiu U bubnuorexa [JOK
€ro 3HadeHue I )KU3HH Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MaruutHoe nosie
bu6mmoreka [IOK
59 ANEKTPUYECKOTO TOKa MarauTHoe mnosie
https://m.edsoo.ru/ff0ac1d2
KaTyIIKHU C TOKOM
[IpuMeHeHne >eKTPOMAarHUTOB B TEXHHUKE.
60 JlaboparopHas padota "H3yuenue aeiic 0.5 bubmmorexa [JOK
TOpHas T HUE JEHUCTBUS .
patop p v " https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MTPOBOJIHUK C TOKOM
DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonws3oBanue sneKkTpoaBUTaTENCH B
61 e ec CTpOMCTBA a TpaHcnopre bubmmorexa [JOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86c
JlaboparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dJIeKTpoBUrarens"”
6 OnpiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
uHaykuuu. Ipasuno Jlenna
Onekrporerepatop. CriocoObl OTydeHUs
63 AIIEKTPUYECKOW IHEPTUU. DIIEKTPOCTAHLIUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJILHOK paboOTe MO TeMe
"DJeKTpUYECKHNE U MAarHUTHBIE SIBJICHUS"
65 KoHTponbHas pabora 1o teme bubmuoreka [JOK



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

"DIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 Pesepruelit ypok. Pabora ¢ Tekctamu 1o 1 bubnuotexa [JOK
teMe ""TeroBble siBIeHUS" https://m.edsoo.ru/ff0accSe
67 Peseprurlit ypok. Pabora ¢ Tekctamu 1o 1 bubnuorexa [JOK
teme "TlocTOSIHHBIN ANEKTpUUECKUA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1
teMe "MarauTHbIe SBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME



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

9 KJIACC

KoanuecTBo yacos 1 DJIeKTPOHHBIE
ara
Ne Tema ypoka KonTpoas | IIpakTtuuec — nupposrie
n/n Bcero HBIE KHe 06pa30BaTeJ1beIe
usl
padoThI padoTbI pecypchl
1 Mexanundeckoe ABuxkeHue. MarepuanbHas 1
TOYKa
) Cucrema orcyeta. OTHOCUTENIBHOCTh 1 bubmmorexa [JOK
MEXaHUYECKOI'0 JABUKEHUS https://m.edsoo.ru/ff0ad474
. bubnmnorexa [JOK
3 PaBHOMEpHOE pAMOIIMHEMHOE JBUKEHUE 1 i
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOIUHEHHOE IBUKEHUE. 1
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE | bubnmnorexa [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO JBIKeHus. [ papuk 1
CKOPOCTH
Jlaboparopuas padota "OmnpenencHue
bubnmnorexa [JOK
7 YCKOpPEHHU Teja IIPU PaBHOYCKOPEHHOM 1 1 hitps:/m.cd i w/f0adbls
S://M.C€dS00. al
NBIDKEHUH 110 HAKJIOHHOM IIOCKOoCTH"
8 CBoOonaHoe nmagenue ten. OnsiTel [anunes 1
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. BuG 110K
_ noIoTeKa
9 [lepuon u yactota obpamenus. Jluneitnas u 1
https://m.edsoo.ru/ff0ael 76
yI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1



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

11

[Tepsriit 3akoH HetoTOHA. BEKTOp CHItbI

bubmuorexa [JOK

https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmorexa [JOK
PaBHopelicTByOIIAsA crita https://m.edsoo.ru/ff0ae72a
. bubnmorexa [JOK
13 Tpernii 3akon HeroTona. Cynepno3unus cui hitps://m.c dso<])_.[ru E02c982
14 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB bubnmorexa [JOK
Herorona https://m.edsoo.ru/ff0aebbe
15 Cuia ynpyroctu. 3akoH ['yka E;I;Ssj?;;?:;::)fr?}:foaeca 5
16 Pewenue 3amau no reme «Cuiia ynpyroctu»
17 Jlaboparopuas padota «Onpenencaue bubnmnorexa [JOK
YKECTKOCTH HPYKHUHBI» https://m.edsoo.ru/ff0ace28
bubamnorexa [JOK
18 Cina peti https://m.edSO(])_.[ru/fanﬂ38
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "OmnpenencHue bubamnorexa [JOK
K03 (HUIIIEHTA TPEHUS CKOJILKCHUS" https://m.edsoo.ru/ff0af8be
)1 Pewmenue 3ampau no reme "3akonsl HeroToHAa. bubmmorexa [JOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKEeCTH ¥ 3aKOH BCEMUPHOTO bubmmorexa [JOK
TATOTEHUSA. Y CKOPEHUE CBOOOTHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "IBmkeHue Ten BOKpyr
23 rpaBuTanmoHHOro neHTpa (CoaHeyHas
cuctema). ['amakTukn"
24 Pemenue 3agau mo teme "Cuna TsOKeCTH U bubnuoreka [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8



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
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IIepBas kocmuyeckas CKOPOCTb.

bubnuoreka [{OK

25
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIIBHON TOYKHU.
2% AoGcomotHOo TBEpIOE Teso. PaBHOBecHe bubnmnorexa [JOK
TBEPAOIO TeNa C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmenT cuisl. LeHTp TsKeCTH
)3 Pemenue 3amau mo teme "MOMEHT CHIIBL bubmuorexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
29 "MexaHn4ecKoe IBIKEHUE buGnuorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonrponsHas pabora o Teme
30 "MexaHn4ecKoe IBIKEHUE bubnnorexa [IOK
N ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmnynec Tena. Umnysnbse cuiel. 3aKkoH
31 COXpAHEHUS UMITYJIbCA. YIIPYroe u bubmorexa [JOK
p yiibea. Spyr https://m.edsoo.ru/fi0b07fa
HEYNPYroe B3auMOJICHCTBUE
10 Pewrenue 3anau no reme "3akoH coxpaHeHUs bubmmorexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE
B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 M 0
exaHuyeckas paboTa U MOIIHOCTb https://m.edsoo.rw/f0b0as4
35 PaboTa cuiibl TSXKECTH, CUIIbI YIIPYTOCTH U Bbubmmoteka LJOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 Jlaboparopras padota «Onpenencaue

paboThI CUIIBI TPEHUS TPU PABHOMEPHOM



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
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JABMOKCHUU TCJIa I10 FOpI/I?;OHTaJII)HOI\/JI
IOBCPXHOCTU»

Cs13b aHepruu U padotsl. [loTeHnanbHas

37
JHEpPrus
18 Kunernueckas sueprus. Teopema o bubmmorexa [JOK
KUHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE
40 Jlaboparopnas padota «3y4ueHue 3akoHa bubnmnorexa [JOK
COXpaHEHUS SHEPI UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [{OK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Koynebanus. BelnykaeHHbIe Bbubmmoteka LJOK
KoJjiebanus1. Pesonanc https://m.edsoo.ru/ff0b20{0
43 MatemaTuueckuil U Ipy>KMHHbBIN MasITHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTH TIEPHOJIA
44 K(f)ﬂe(iaﬂnﬁ OT KECTKOCTH IIPYKUHBI U ﬁaccm bubmorexa HOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue 23HEPruy P MEXAaHUIESCKUX
KOJICOaHUAX
JIaGoparopnas padora «Onpeaenenne
46 qaCTopTLI Hpne Ifo a KOJ'Ie6aiI/II71 MPY>KMHHOTO bubmorexa [IOK
pHOA py https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparopuas padota «IIpoBepka
47 HGSaBFI)/ICI/H\IjI)OCTI/IpHe noja I?oneé)aHHﬁ rpysa bubmorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT MaccChl Tpy3a»
43 Mexaaundeckue BoTHBI. CBOMCTBA bubnuoreka [{OK

MEXaHHUYECKUX BOJIH. HpO[[OJIbHBIe u

https://m.edsoo.ru/ff0b21fe



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
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

IMOMNEPCUYHBIC BOJIHBI

Ypok-koHpepeHus "MexaHndecKue BOTHBI

49 R .
B TBEpAOM Tene. CelicMuueckue BOIHbI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHUYECKUI PE30HAHC
53 Ypok-koHpepeHus "YabTpazByk u bubmmorexa [JOK
uH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
" bubmmorexa [JOK
54 3aKOHbI COXpaHeHusl. MexaHn4eckue
| https://m.edsoo.ru/ff0b25{0
KoJ1eOaHus U BOJIHBI
KonTponbHas padota o Teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKue KoJieOaHust u
BOJIHBI"
56 DNeKTpOMarHuTHOE TO0JIE. bubnmnorexa [JOK
DNeKTpOMarHuTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenmus "Llkana
58 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubmmorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yyeHue cBONCTB
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO bubmorexa LIOK
P | https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TeleoHa
60 Pemenue 3amau Ha onpeeneHne 4acToThl U



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJIIMHBI BHGKTpOMaFHHTHOfI BOJIHBI

61 DneKkTpoMarHuTHas Ipupoja CBeTa. bubmmorexa [JOK
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuHeitHoe

62 acmpocTpaHeHnue cBera. 3atMeHus CoJiHIa buGmorexa HOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKoH OoTpa)keHus cBeTa. 3epkaia. Pemenue

63 3aJla4y Ha MPUMEHEHHE 3aKOHA OTPAKECHHUS bubmorexa LIOK

P P https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 chonw%ﬁie HOJIHorIz) BHYTPEHHETO bubmmorexa [JOK

yIp https://m.edsoo.ru/ff0b3c5c
OTPaXEHUS B ONMTUYECKUX CBETOBOIAX
Jlaboparopuas padota "Hccienoanue

66 3aBUCHUMOCTH yIJia MPEIOMJICHUS] CBETOBOTO
Jy4a OT yIJla NaJeHus Ha rpaHuLe "BO31yX-
crexio""

Ypok-koHpepenuus "Hcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuoreka [{OK
68 JIunzel. OnTuyueckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2c
bubmuorexa [JOK

69 [TocTpoenue n3o0pakeHil B JIMH3AX

P p https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "OmnpenencHue

70 dox EHOFg ach:)Tos[HHﬂ u ol;mqecxoﬁ CHUJTBI bubmmorexa [TOK

yetorop https://m.edsoo.r/ff0b4206

coOuparomien JTUH3bI"



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koH(pepeHIus "OnTu4aeckue TNH30BbIC bubnmnorexa [JOK
npudopsr"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "ledextsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 Hrerotona. CioxeHue CreKTpaabHbIX 1IBETOB bubmorexa [JOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopnas pabota "OnbITHI 110
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubnuoreka [IOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0OICHNH Yepe3 [BETOBbIE (GUIbTPHI"
VYpok-npakTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: AucIepcusi, uHTepdepeHIus u
mudpakius"”
77 OmnsiTel Pesepdopaa u mianerapHas Mojesb bubmmorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MorionieHue cBeTa arTOMOM. bubnuoteka [IOK
KBanTs1. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "Habnronenre crieKTpoB bubmmorexa [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubmmorexa [JOK
MOJ€eNb https://m.edsoo.ru/ff0c18ac
&3 PanuoaktuBHbIe ipeBpaiieHus. M30Tonbl bu6mmoreka LIOK



https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0clal4

Pemtenne 3agaud o reme: "PagnoakTuBHBIE

bubnuoreka [{OK

84
npespamieHus" https://m.edsoo.ru/ff0c1bda

85 [lepuon nmonypacnana

26 Ypok-koHpepennus "PaguoakTuBHbIC bubnmorexa [JOK
M3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepHble peakiu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsAI0BOTO U MAacCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b MacChl bubnmnorexa [JOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakuuu cunTe3a u 1ejaeHUs ep. bubmmorexa [JOK
Uctounuku suepruu CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpox-konpepenuus "SnepHas sHepreTHKA.

91 JIercTBUA paJuOAKTUBHBIX U3Iy4YEHUN Ha
YKUBBIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIBLHOU pabOTE MO TeMe

9 "DIeKTPOMAarHUTHOE TIOJIE. bubnmnorexa [JOK
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

KonrponsHas padora o Teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBBIE
sIBICHUS"

94 [ToBTOpenue, 0600menue. JlabopaTropHbie bubnmnorexa [JOK
pabotsl o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

bubnmnorexa [JOK

95 [ToBTOpenue, 0600menue. Pemenue 1

https://m.edsoo.ru/ff0c2572
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PACUCTHBIX U KAYCCTBCHHLBIX 3aJa4 I10 TCMC
"TeroBbie MPOECCHI"

[ToBTOpenue, o6obmenue. Pemenue

bubnuoreka [{OK

1

96 pacyeTHBIX U KaquTBeHmevwz[aq 110 TEME hitps://m.edsoo.ru/fl0c2a22
"KIIJ] TeruioBeIX ABUTATEIICH"

[ToBTOpenue, obobmenue. Pemenue

97 aCUETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 buGmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
"KII[ s5mekTpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. JlabopatopHsie | 1 bubmmorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOopenue, o6o0menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 buGnuorexa LIOK

" p https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTrOopenue, o6o6menue. Padora ¢ 1 bubnuoreka [IOK
Tekcramu 1o teMe "Konebanus 1 BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Padora ¢ | bubnuoteka [IOK
TekcTamu 110 Teme "CBeToBbIE ABIEHUT" https://m.edsoo.ru/ff0c3044
IToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢buszuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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