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IMMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHMII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BAaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabodel mMporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanus yaeOHOro npeamera «Du3nkay.

CopepxkaHue mnporpaMMmbl 1O (QU3MKE HapaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOUIUXCS M OpraHU3alui0 M3Y4YCHUS
GbU3NKKN Ha NESITEIbHOCTHOW OCHOBE. B mporpamMme mo (u3MKE yYHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTMYHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOyJeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha ypOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMs.

[TporpamMma 1o (u3HKe yCTaHABIMBAET pacmpesesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YYEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENTbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTEIIO B CO3/IaHUN paboUdeld mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

®duzrka ABISETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SIBJICHWH, W3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEW U (PU3HUECKOU
reorpadueil, BHOCHT BKJIAJ B €CTCCTBEHHO-HAYYHYIO KapTUHY MHDA,
MPEJIOCTaBIsACT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METo/a
MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUIN O MHUpE.

OpHa W3 THaBHBIX 3a/lay (PU3NYECKOrOo OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0pa3zoBaHMsI COCTOMT B (POPMHPOBAHWU E€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH W
MHTEpeca K HayKe Y 00yJaromuXcs.

Nzyuenne ¢usukun Ha 0a30BOM ypOBHE TMpENIoNiaracT OBIAJCHUE
CIIENYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JIJIs TIOJyUYEHHUSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIEero 00pa3oBaHUs
omnpeneneHsl B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Dusukay B
oOpa3oBaTenpHbIX oOpranumsanuax Poccuiickoit @enepanuu, peamTu3yOIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K-4BH).
Heaun uzyyenust pu3nKu:

npuoOpeTeHUEe HMHTEpeca U CTPEeMJICHUS OOydaroluXcsi K HaydHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HUX MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
MCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SBICHUSM;
(GopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUsI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHUE TPEICTABICHUNA O PONU (U3UKH ISl PA3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TpPEACTAaBIEHWH O  BO3MOXHBIX  chepax  Oymymieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHON C (PM3UKOM, MOArOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABIICHUU.

JlocTmkeHne 3TUX IeNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 00eCIIEYNBACTCS PEIICHUEM CIEIYIOMNX 3a1aY:

npuoOpeTeHue 3HAHUW O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUSX;

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBICHUSI C
UCITOJIb30BAaHUEM MOJIYYEHHBIX 3HAHHI;

OCBOCHME METOJOB PEIICHMsS] MPOCTEUINNX pacy€THBIX 3adad C
UCITIOJIb30BAaHUEM duznyeckux MOJIEJIEH, TBOPYECKUX "
PaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBJICHUS M BBITIOIHATH OIBITHI,
naboparopHble  pabOTBl U AKCIEPUMEHTAJbHBIE HUCCIECJOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(PopManueld (PU3UIECKOTO COJEp KAHMS,
BKJIFOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIINU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIUK;

3HAKOMCTBO €O c(hepamu mpodeccuoHaIbHOMN JesTENbHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha
JOCTHKEHUSX (PU3HUUECKON HAYKH.

Ha wmsydenne ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HesIelo).

[Ipennaraemserii B mporpamMMe mno (pu3mke nepedeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIaTENbHbIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEACHUS



71a00paTOPHBIX pabOT W OMNBITOB C YYETOM HMHIWBUIYaJbHBIX OCOOCHHOCTEH
00yJaromuXxcsl, CIMCKAa SKCIIEPUMEHTAIBHBIX 3aJlaHui, MpejiaracMbIX B paMKax
OCHOBHOT'O TOCYapCTBEHHOTO YK3aMEHa 110 (pU3UKE.



COJEPXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KaKOLIEro M1Upa.

@usnka — Hayka O mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHU4ECKHUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mepenue ¢usnyeckux BenuuyuH. dusznueckue
npudopsl. [TorpemHocTs n3MepeHnit. MexxayHapoiHasi CUCTEMa €IMHHII.

Kak ¢wusuka u jApyrbe ecTeCTBEHHblIE HAyKd H3Y4aloT MPUPOY.
EctecTBeHHO-Hay4YHbI METOJ MO3HaHMs: HAOJIIOAEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIEPUMEHT I10 NMPOBEPKE TMIOTE3, OOBSICHEHHE
HabmoaemMoro aBineHus. Onucanne GU3NIECKUX sIBICHUN C TTIOMOIIBIO MOJIECIIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. @uznyeckue npuOOpbHl U IpoUeAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. Omnpenenenue EHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTO pHOopa.
2. N3mepenue temmeparypsl NpU NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPaTypBbl.

3. IlpoBenenue umcciaenoBaHMs MO MPOBEPKE TMIOTE3bL: AAIBHOCTH MOJETA
HIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOoJbIe BBICOTA
IIyCKa.

Pasznen 2. IlepBoHavyaibHbIE CBEACHUS 0 CTPOCHNH BeleCTBA.

CrpoeHre BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmNbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrxenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBW)KEHHS YAaCTHUI[ C
temneparypoil. bpoyHoBckoe nBwxkenue, nud¢ysus. BzaumopeiicTBue vacTuil
BEILECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE I'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIMYECKUX) Tesl. B3auMOCBA3b MEXIy CBOMCTBaAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJEKYJSIpHbIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Hemoncmpauyuu.

1. HaGmronenue OpOyHOBCKOTO TBMKCHHS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBieHud,  OOBACHAIOIIMXCS  NPUTSHDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHIL] BEIIECTBA.



Jlabopamopnwie pabomel u onvimol.

Omcymceyrom

Paspnen 3. /IBu:keHre U B3aMMOJEHCTBHE TeJl.

Mexanndeckoe JABrKeHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JBW)KEHUHU. Pacuér nmytu u
BPEMEHU JABUKECHUS.

SBnenne nHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KAaK IPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XEHHMs Tell. Macca kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B EIMHULEC
0o0BbEMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMOIIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJla
TskecTd. CHila TSKECTH Ha Ipyrux mranerax. Bec tena. HesecomocTs. Crioxkenune
CWJI, HaIlpaBJICHHBIX MO OJHOM mpsAMoil. PaBHoxeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOos. TpeHUe B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

1. HaOnrogeHue MeXaHMUECKOro IBHKEHHS TEJa.

2. H3mepeHune ckopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.

3. HaOumronenue siBIeHUs HHEPLMH.

4. HabmroneHue n3MeHeHus: CKOPOCTH MPU B3aUMOICUCTBUU TEJL.

5. CpaBHEHHE MACC 110 B3aUMOJACHCTBUIO TE.

6. Cno)keHue Cui, HalPaBJIEHHBIX MO OJHOM IPSIMOM.

Jlabopamopnwie pabomel u onvimol.

1. OrmpezeneHue MIOTHOCTH TBEPAOIO TENA.

2. OmnbIThl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb PACTSHKEHHS (Iedopmanun)

HPYXUHBI OT TPUIOKEHHON CHJTBI.
3. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKECHHS OT
BECa Tela U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBJICHHUA raza OT o0b&ma, TemmepaTypsl. [lepemaua maBneHus
TBEPABIMHU TEJIAMH, JKUIKOCTIMH M rasamu. 3akoH Ilackaia. IImeBmaTmueckune
MalIMHbl. 3aBUCUMOCTh JABJICHMS JKUJIKOCTU OT TIIyOuMHBI. ['mapoctaTuueckuii
napajgokc. Coobmaromuecs cocyapl. [ mupaBamudeckne MeXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS
BO3aymHOW o6osouku 3emau. Oneit Toppuuermu. M3mepenue armocepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BBICOTHI HaJl YPOBHEM MODAL.
[TpuOops! 17151 U3MEpEeHUs: aTMOC(HEPHOTO TABICHHUSL.



JleiicTBHE XKUJKOCTH W ra3a Ha MOrpyKEHHOE B HMX TeJO. BrITamkuBaroias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.
Jemoncmpayuu.
3aBUCHUMOCTH JABJICHUSA ra3a OT TeMIEpaTyphl.
[lepenava naBaeHMS KUJIKOCTHIO U Ta30M.
CooOmaromuecs CoCy/Ibl.
['mppaBnudeckunii nmpecc.
[Tposinenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKHBAIONIEH CHJIBI OT O00BbEMA MOTPYyXKEHHOW YacTH
TeJIa U TNIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCJOBHE IJIaBaHUs TeJ: MJIaBaHUE WJIM MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOIIICHUSI TIJIOTHOCTEH TeJIa M )KUIKOCTH.
Jlabopamopnsie pabomel u onvimol.
1. OnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JICHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUJKOCTb.
2. BbISICHEHME yCIOBUI MJIaBAHUS TEJIA B KUJKOCTH

A o
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Pa3nen S. PaGora u MOIIHOCTB. DHepPrusi.

Mexanunueckast padota. MOILIHOCTb.

[TpocTeie MexaHM3MBL: pblyar, OJIOK, HAKJIOHHAas IIOCKOCTh. IIpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix MexanmsmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTnyeckas W IIOTEHOHAJIbHAS DHEPIUS.
[IpeBpalieHrie OJJTHOTO BU/Ia MEXAaHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvle padbomuel u onvimol.

1. Pacuér MomHoCTH, pa3BUBAEMOU IIPU NOABEME 110 JIECTHULIE

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. Wsmepenue KII/] HaKTOHHOM TNTOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KJIACC

Pa3znea 6. TenioBblie sIBJEHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUSA
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYA. ONbIThI, TMOATBEPKIAOIINAE
OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.



Mopnenu TBEPHOro, XUAKOTO M Tra3000pa3HOrO0 COCTOSHUI BeLIECTBa.
Kpucrannuueckne u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE TIOJIOKEHHU MOJEKYISAPHO--KHHETUYECKON TEOPHH.
CMaunBaHMe U KalWUIIPHBIE sBICHUS. TeIIoBOE paclulMpeHUe U CKaThe.

Temneparypa. CBsA3p TeMmmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKCHUS
yacTull. BHyTpeHHsiss sHeprusi. CrocoObl HW3MEHEHHsS BHYTPEHHEW HHEPruu:
Terronepeaaya 151 COBEpLICHNE paboTHI. Buner TEIUIONEpENAYH:
TEIUIONIPOBOJAHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonnuectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TeMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lnaBienwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BrnaxnocTh BO3ayXAa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHHUS.

[Tpuniuner padotel TemnoBbix aurarened KIIJ[ temmoBoro nBurarens.
TennoBble ABUTraTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U PEBPALCHUS YHEPTUH B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauyuu.

1. Habmonenue OpOyHOBCKOTO TBHYKEHHUSI.

2. Habmonenne nuddysum.

3. HaGumronenue siBieHU cMauuBaHUs U KaWUISIPHBIX SIBJICHUI.

4. HabGmroneHue TemIoBoro paciupeHus Ted.

5. M3MeHeHue naBneHus ra3za Mpu U3MEHEHUM OObEMA M HAarpeBaHUU WIH
OXJIAXKJICHUH.

[IpaBuia u3MepeHus: TeEMIEpaTypahl.

Bunsl Tenuionepenayn.

OxJta)kAeHue NpHU COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEILECTB.

11. HabmroieHue KuneHus..

12. HabmroieHue mocTossHCTBA TEMIIEPATYPhI PU TUIABJICHUU.
13. Moaenn TEIJIOBEIX ABUTATEIIEH.

© ® N o

Jlabopamopnvie pabomul u onvimol.

1. UccnepoBanue siBIEHUS TEMJIOOOMEHAa TPHU CMEIIMBAHUU XOJOIHOW U
ropstue BOJIBL.

2. OmpeneneHue  KOJIMYECTBA  TEIJIOTHL, IMOJYYEHHOrO BOJOW  IIpHU
TEIJI000MEHE C HArPETHIM METATMICCKUM ITUITUHAPOM.



3. Omnpenenenue yaenbHOU TEIJIOEMKOCTH BELIECTBA.

4. HccnenoBaHue npouecca HCnapeHusl.

5. OnpeneseHrue OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pazges 7. JinekTpudecKkue 1 MAarHUTHbIE SIBJICHUSI.

Onexrpusanus Ten. JlBa poaa 3JIEKTpHUUYECKUX 3apsioB. B3ammopeiicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BETUYUHBI 3apSAJI0B U PACCTOSHUS MEXKY TEJIAMH).

Onekrpudeckoe mnoine. Hanpsok€HHOCTh diekTpudeckoro nosst. [lpuHnmn
CYINEPHO3UINH FIEKTPUUECKUX MOJIeH (Ha KaYUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DIEMEHTApPHBIA JJIEKTPUUYECKUAN 3apsil.
Crpoenne aroma. [IpOBOOHHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKAa.
HCTOYHUKH TOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHYECKOE, MArHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HANPSKCHUE.
ConpoTuBIeHHE NMPOBOJHUKA. Y IEIBHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
Uit ydactka nenu. [locnepgoBarenlbHOE M MApauIENIbBHOE  COEIMHEHHE
IIPOBOTHUKOB.

PaGora u MoOIIHOCTH 3yieKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpuUecKue ey U MOTPeOUTeNn deKTpruIeckoi sHeprun B ObiTy. Kopotkoe
3aMBIKAHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaeicTBME  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarautHoe 1noJjie 3eMJId ¥ €ro 3Ha4eHHE JUIsl )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1oje  3JIEKTpUYECKOro Toka. IIpumeHenume
AIIEKTPOMArHUTOB B TEXHUKE. JIeiICTBME MarHUTHOTO MOJISl HAa MTPOBOJIHUK C TOKOM.
ONeKTpOABUIATENb IOCTOSSHHOTO TOKa. VCHOJap30BaHME 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOKWCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.

DIIEKTPOTEeHEPATOP. Crioco0sl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUHu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DnekTpu3anus Tell.

JIBa poJia 3JIEKTPUYECKHX 3apAI0B U B3AMMOJICHCTBHE 3apsKEHHBIX TEJL.
Y CTpOMCTBO U AEUCTBUE HIIEKTPOCKONA.

DnekTpocTaTudecKass UHAYKIUS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3aPSI0B.

[IpOBOTHUKM U TUIIEKTPUKU.

MonenupoBaHUe CUIIOBBIX JUHUHN AJIEKTPUUECKOTO MOJIS.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIelicTBUS DNEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbIi pa3psia.

H3mepenue CUIIbl TOKa aMIIEpMETPOM.

N3Mepenune 31eKTPUYECKOr0 HAMPSIKEHUST BOJIbTMETPOM.

Peocrar u mara3uH cONpoOTUBIEHUN.

BzauMmoeiicTBrEe MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH PA3AEICHUS ITOJI0COB MATHUTA.
MoaenupoBaHre MarHUTHBIX I1OJIEW IIOCTOSIHHBIX MArHUTOB.
OmneiT Dpcrena.

MarsauTtHOE 1oje ToKa. DIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEINb IOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS SJIEKTPOMArHUTHOM MHIYKIIHUHU.

Omnerter ®apages.

3aBUCMMOCTh HAIIPaBJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUUA €ro
BO3HUKHOBEHUS.

DIIEKTPOTr€HEepPaTOp NOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o vk~ w

10.
11.

OnpiTel 1O HAOMIOACHHUIO JJIEKTPU3AIMHM TNl WHIYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue JAEUCTBUSA JJIEKTPUYECKOTO IIOJSI HA IPOBOJHHUKU U
JUDIIEKTPHKHU.

C6opka u mpoBepka padOoThI SJIEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.
W3mepeHne 1 peryiupoBaHnue CUITbI TOKA.

W3MmepeHne u peryiupoBaHue HaIIPSKEHUS.

HccnenoBanyve 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PEIUCTOPE.

OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOWAAH IOMEPEYHOIrO
CEYECHMS U MaTeprala.

IIpoBepka mpaBuiia CIIOKEHUS HAINPSDKEHUN MPU  IOCIEIOBATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CHJIBI TOKa MpU NapaJIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOr0 TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.



12. MccnepoBanre 3aBUCUMOCTH CHJIbI TOKA, MJAYIIETO 4E€pe3 JIAMIIOYKY, OT
HaIIpsSKEHUS Ha HEW.

13. Onpenenenne KII/[ Harpesares.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICVCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3yueHne MarHMTHOrO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIpU  MX
00BeTMHEHUH U Pa3/ICIICHUN.

16. MccnepoBanue 1eWCTBUS SJIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJbl  B3aUMOJEHCTBHUS
KAaTyIIKAd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpaBJICHHS TOKa B
KaTyLIKE.

18. 3yueHue neiicTBUSI MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. OnBITBI MO HCCIEAOBAHUIO SIBJICHUS BJEKTPOMArHUTHOW WHIYKIIHH:
UCCJIEIOBAHNE HW3MEHEHUI 3HAYEHUS W HANpaBICHUA HWHAYKIIMOHHOIO
TOKaA.

9 KUIIACC

Pa3znen 8. Mexanudeckue siBJ1eHUsI.

Mexanndeckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBIKEHUS. PaBHOMEpPHOE NPSIMOJMHEHHOE
nBrkeHne. HepaBHoMepHOE NpsMOIuHENHOE nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHOoe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel [ anues.

PaBHOMepHOE ABMKEeHHE 1O OKpyxHOcTH. Ileproa u yacrora oOpaiieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMI CYTIEPIIO3ULINK CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: Cuila TPEHUS CKOJIBKEHUS, CUjla
TPEHUS TIOKOSI, IPYTre BUJIbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIrO
nageHus. J(Bwxenne mianer Bokpyr Connuna. IlepBas kocmmueckass CKOpPOCTB.
HesecoMocTh 1 meperpysku.

PaBHOBecue marepuanbHON TOUKU. AOCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. Mmynbe CHilbl. 3aKOH COXPaHEHUs
UMITyJIbca. PeakTUBHOE ABMKEHUE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TskKecTH, yHpyrocTw,
TpeHus. CBsA3b 3Hepruu u padotsl. [loTeHnnanbHas SHEPrus Teia, NOJHATOro Haj
ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxaTon npyxuHbl. Kunernueckas



sHeprusa. TeopeMa 0O KMHETHYECKOW SHEPIMH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
SHEPrUu.

Jemoncmpayuu. .
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M3mepenne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOIO IBUKECHUS.
HabmroneHne nBMKEHUS Tesa M0 OKPY>KHOCTH.

Habiroienue paBeHCTBa CHII IIPU B3aUMOJEHCTBUM TEIL.
M3meHeHne Beca Tena Ipu YCKOPEHHOM JBHKECHHH.

[lepenaya umIrynbca Mpy B3aUMOJEHCTBUH TEN.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.
CoxpaHeHHe NMITYJIbCA IIPU A0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

. CoxpaHeHre MEXaHHMYECKOW SHEPTUU MTPU CBOOOTHOM IMA/ICHUH.
. CoxpaHeHHE MEXAHUYECKOW SHEPTUH IPH JBHKEHHUH TeJIa MO JEHCTBUEM

MPY>KUHBI.

Jlabopamopnvle padbomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Juisi pa3roHa W JAJbHEWUIIEro PaBHOMEPHOIO
JBIKEHUS NIapUKaA WIH TEIEKKU.

Omnpenenenue cpeaHE CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHUS
HIapyKa M0 HAaKJIIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpU PABHOYCKOPEHHOM JIBHJKEHHH IO
HAKJIOHHOU TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBMKEHUU 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka TrHUMOTE3B: €CIM TPU PABHOYCKOPEHHOM JBWXKEHHH 0Oe€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHME TPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenre KO3PPUITUEHTA TPEHHUS CKOTBKCHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenue paboOTBl CHJIBI  yOPYrOCTH TPU TOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABMKHOTO U TIOJIBUKHOTO OJIOKOB.

M3y4yeHune 3aKOHa COXPaHEHHUsI SHEPTUM.



Paznen 9. Mexanuveckue Koja1e0aHUS U BOJIHBI.

KonebarensHoe aemxenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJa. MaTteMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
DHEPTUU MIPH KOJIEOATETHHOM JIBHXKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaeHHble — kKoneOaHusi.  Pe3zoHaHc.
Mexannueckue BoJiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. [IpomonbHble H
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. 'poMKOCTh 3ByKka W BbicOTa TOHa. OTpaxeHue 3Byka. MHbpaszByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune xosneOaHWii Tel MOA MEWCTBHEM CHIBI TSKECTH U CHUIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOaHH 1 pe30HaHca.
PacnpoctpaneHne npo10JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaOmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI pE30HAHC.
./Iaﬁopamopubte pabomul u onvimel.
1. OmpezgeneHre 4YacTOThl M TEepUOJa KOJEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.

2. OnpenesieHUE YaCTOTHI U TIeproa KOJIeOaHU MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KoieOaHUil MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. WccrnemoBaHue 3aBUCUMOCTH TEpHOIa KOIeOaHUH Py KUHHOTO MasTHHKA
OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJa KOJIeOaHH rpy3a, MOABEIHICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. ONBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJeOaHUi
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Paszgea 10. D1eKTpOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJIe.  ODJEKTPOMAarHuTHble  BOJIHBL. ~ (CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. [llkana »leKTpOMarHUTHBIX BOJH. Mcnosis3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga cera. CKopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
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2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbBIC AABJICHHS.

JlyueBas MOJIEJIb CBeTa. HUcTounnkn CBeTa. [IpssmonuHeitHOE
pacopoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeTa. 3akoH MpeaomiieHUsi cBera. llonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCNoiab30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweit B gwmH3e. OnrTuyeckas cucreMa (¢oToammapara,
MUKpPOCKOTIa M Tejeckoma. ['J1a3 kak omnThuyeckass cucTteMa. bInm3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hptorona. CrokeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpssMONTMHEIHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300pakeHU B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomienue cera.

OnTtudeckui CBETOBO/I.

Xop mydeit B coOuparonieit JInHse.

XoJ 1y4er B pacCenBaroIIEeH JIUH3E.

[Tonyuenune n300paxxeHui ¢ TOMOUIBIO JIMH3.

[TpuHuun peiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopaens ri1asa.

11. Paznoxenue 6e1oro cBera B CIEKT.

12. [Tomydyenue 6emoro cBeTa MpH CI0KCHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnvie padbomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpa)K€HUs CBETOBOTO Jyda OT yrJia
MaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH YIJIa NMPEIOMIJICHUSI CBETOBOTO Jiy4ya OT yTJia
MaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. TlomyuyeHue N300pakeHUM C TOMOIIbIO COOMPAIOIIEH JIMH3BI.
Onpenenenne (HOKYCHOTO PACCTOSHUSI U ONITUYECKON CHIIbI coOMparomien
JIVH3BL.

6. OIIBITHI 11O PA3TOKEHUIO OEJIOTO CBETA B CTIEKTP.
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7. OnbITI IO BOCIPUSTUIO LIBETAa NMPEAMETOB NPU UX HAOIIOJECHUM 4Yepes
I[BETOBBIC (DUITBTPHIL.

Pasznes 12. KBanToBbIe sIBJICHHS.

OmnbiTel Pe3epdpopaa u mianerapHas mojenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NOTJIoIIEeHHe cBeTa aToMOM. KBaHTHI. JInHEWUYaThle CIIEKTPBI.

PannoaktuBHOCTh. ANb(a-, 6eTa- u raMma-u3nydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyknonnas wmozens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npespameHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIL
OHeprus CBsA3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus anep. ecrounuku sHeprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eMCTBHS pPaguOaKTUBHBIX HW3IYYECHHU HaA YKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. Cnektp Boaopoa.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIMX U3TYyYEHUI.

6. Perncrpanus nzimydeHus IPUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopnvie padomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JTyUYEHHS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIUM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO GOHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENBEHO--00001AIOIINI MOYJIb IPEIHA3HAYEH JIJIsl CUCTEMATU3ALUN
U 0000mIeHHsT  MPEAMETHOTO  COACpXKaHUS UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO TIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXkKe IS OJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMe€Hy 10 (Qu3uke st OO0ydaronmxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpeIMeT.

[Ipu M3y4eHUM NAHHOTO MOJIYJI PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyudeHus, (opmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBICHUN TPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE
SBJICHHs, TPHUMEHAS TOJYyYEHHbIC 3HAHUSA, pelaTrh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.



[TpyHIMIIMANBHO ACSATENBHOCTHBIN XapakTEP JAHHOTO pasjiea pealn3yeTcs
3a Ccu€T TOro, 4To OOyYalolIUecs BBIMOIHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEIaraeTcst:

e Ha OCHOBE IIOJYYEHHBIX 3HAHU paclo3HaBaTb M HAYyYHO OOBACHATH
(du3nyeckue sIBICHUS B OKPYKAIOLIEH PUPOE U TOBCEIHEBHOM KU3HM;

e HCIOJb30BATh HAYYHbIE METO/IbI UCCIIETOBAHNS (PU3NUECKUX SIBJIICHUI, B TOM
YuUCIIe ISl IPOBEPKH TMIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

e OOBSACHATH HayYHbIE OCHOBBHI Han0oOJIee BAKHBIX JOCTIKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, NPAKTUYECKOTO HCIIONB30BAHUS PA3IMUYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILCHMS U COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.



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

HByLIGHI/IC (bI/IBI/IKI/I Ha YPpOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaTOB.

B pesynbpTaTe n3ydeHus GuU3NKU HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CIEAYIOIINE JTUYHOCTHBIC PE3YyIbTAThI B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCIIUTAHMSA

— IPOSIBJICHUE MHTEpPECA K HCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nYecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXIECHHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHUEM
JTOCTUXKEHUN (PUBUKY;

— OCO3HaHUE BaXXHOCTH MOPAIbHO--3TUYECKUX MPHUHIIMIIOB B JESITEIbHOCTH
YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTABIIOLIEH
KYJBTYPBIL;

— Ppa3BUTHE HAy4yHOHN JHOOO3HATENBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON
NEeSATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4ns:

— OCO3HAHHME LIEHHOCTH 0e30macHoro oOpaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXKHOCTH TpaBWJ O€30IacHOr0 TIOBEIEHHUS Ha
TpPaHCIIOPTE, Ha JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM O00OpYAOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pedieKCHU, NpU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTenbHON  OpraHmW3allid, Topoja, Kpas) TEXHOJOTHYECKOW |



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

e — HHTEPEC K MPAKTUYECKOMY MU3YUYCHHIO IPO(ecCHid, CBI3aHHBIX ¢ (DH3UKOM;

e 7)3KO0JIOrHYE€CKOr0 BOCIIMTAHUS:

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

e — OCO3HaHHME TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjaeM M IyTed HX
pelieHus;

e 8) amanmranum K HU3MEHSIIOIIMMCS YCJOBHAM COLHMAJBHON W NPHUPOIHON
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJCHCTBUM TIPH BBITIOJHEHUU MCCIICAOBAaHUNA H
MPOCKTOB (HM3UYECKOW HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUUYECKYIO
JICATEIILHOCTD,

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

e — OCO3HaHME Je(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BHUTHS B MPHOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3H IPHUPO/IBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3MYCCKUX 3HAHUH;

e — OIICHKAa CBOHMX JCWCTBUUA C Y4YETOM BIMSHHUSA HA OKPYKAKOIIYI Cpendy,
BO3MOKHBIX T'JTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympTaTe OCBOSHHS MporpamMMmbl 10 (HU3UKE HAa YPOBHE OCHOBHOIO
oO1mero odpa3zoBanus y oOyyvaromierocs 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIIE T03HABATEIHbHBIC YHUBEPCATbHbBIC YICOHbIC TEUCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yU4eOHBIC JICHCTBHSI.



Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble joruvyeckue aeiicTBus:

BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKH OOBEKTOB
(s1BIICHMI);

YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
0000111eHUs 1 CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIINXCA K (PU3NUECKUM SBIICHUSM;
BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBSA3M IPU HM3YyYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONIb30BAaHUEM JIEAYKTUBHbBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THUIIOTE3b O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemieHus ydeOHOW Qu3ndeckon
3a/aui (CpaBHEHUE HECKOJIbKMX BapHAHTOB pEIICHHUs, BBIOOp HaumbOoJjee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTENbHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHue AeiiCTBUSA:

MCIIOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATENBCKUY HHCTPYMEHT TO3HAHMUS;
IIPOBOJAMTH I10 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIEeN0BaHHE (PU3UUECKOTO
SABJICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALIHIO,
ITOJIyYEHHYIO B XOJI€ HCCIICTOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBaTh 00OOIIEHNS U BBIBOABI 110 pe3yibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIICJOBAHMS;

IPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PUINIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINONOKEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTax.

Pabora c undgopmanmueii:

MPUMEHSTh Pa3IUIHBIC METOJbI, HHCTPYMEHTBI W 3aIIPOCHI TIPH TIOUCKE U
otbope mHGOPMAIIMK WM AAHHBIX C YYETOM TMPEIIOKEHHON ydeOHOM
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (HOPM IMPECTaBICHUS;

CaMOCTOSITEIbHO  BBIOMpATh ONTHMAIbHYIO (opMy MpeACTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMu, IuarpaMmMaMu, HTHOU rpaduKkoi U uX KOMOMHAIIMSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUS:

B X0/l OOCYXJEeHMsI y4yeOHOro marepuana, pe3ysbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKAaeMON TEMBI U



BBICKA3bIBaTh WJIEW, HAIlCJICHHbIE HA PELICHHE 3a/Jaud M MOIAEp KaHHe
OarokeaaTeIbHOCTH OOIICHUS;

COTIOCTABIISATh CBOU CYXIEHHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB
nuaora, oOHapyKUBaTh pa3IMuMe U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABISTh PE3yIbTaThl BHINOTHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYaJIIbHON paOOThl MpPU PEIIEHUU KOHKPETHOW (Qu3ndecKkon
poOIEeMBI;

NPUHUMATH [IETTH COBMECTHOU NIEATEIHHOCTH, OPTraHU30BBIBATh JCHUCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXKIaTh MPOLECCH U
pe3yNbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
BBITIOJIHATH CBOIO 4acTh PabOThI, JOCTUrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HANpaBJICHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJECHCTBHUSL.

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

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIHsIX, TPEOYIOUTUX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

OPHUEHTHPOBATbCA B  PAa3IUYHBIX MOJAXOJAaX MPUHATHI  pELICHUN
(MHOUBUYyaJbHOE, TPUHATHE pEIIECHUS B TpyNNe, NPUHATHE pEHICHUN
rpynIoi);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pelieHusT (PU3NIecKo 3a1auul Win
IUTaHA HCCIIEZIOBAHUS C Y4ETOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILECHUI;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeajarath IJiaH €€ N3MEHEHHUS;
OOBSCHATH, TPUYUHBI  JIOCTIDKEHUS  (HEIOCTIDKEHHUs) PE3yJIbTaToB
NEeSTENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JAESATEIBLHOCTH (B TOM YHUCIIE€ B XOJl BBIOJHEHUS
(U3MYECKOr0 HUCCIENOBAHMS WM [POEKTAa) HA OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIINXCS CHUTYyallil, YCTaHOBJIEHHBIX OIIUOOK,
BO3HHMKIIMX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSIM;



e CTaBUTh CeOs Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOopa WIH JTUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTrOTro;

e TpHU3HABATh CBOE MPABO HA OMIMOKY MPH PEHICHUH (PU3NISCKUX 3a7a4 WUITH
B YTBEPKICHUX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEAMETHBIE PE3YJIbTATBI

K koH1y 00yuenust B 7 Kjacce npeMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaAIOIUXCSI YMEHHIA:

e HCIOJB30BATh MOHATHS: (PU3NUECKUE U XUMHUUECKHE SBJICHHS, HAOIIOACHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHULBI (U3MUECKUX BEJIMYUH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BeulecTBa (TBEpAOE, >KHUJIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JABMKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEINHOE),
TPaeKTOpHsl, paBHOAECHCTBYyIOIas cuia, aegopmanus (ymnpyras, IIacTHYECKas),
HEBECOMOCTD, COOOIAOLINECS COCYIbI;

e paznuuath sBJIEHUSA (AUPQy3uUs, TEIUIOBOE ABMKEHHUE YACTHI] BEIIECTBA,
PAaBHOMEPHOE JABMKEHUE, HEPABHOMEPHOE JBIKECHUE, NHEPLHS, B3aMMOJICHCTBHE
TEJ, paBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHOM OCBI BpalleHMs, Ieperada
JABJICHUSL TBEPABIMU TEJIAMM, KUIKOCTAMU W Ta3aMH, aTMOC(epHOEe NaBIICHHE,
IUIABaHUE TeEJ, NPEBpPALICHUs] MEXaHMYECKOW OHHEPruHM) IO ONHCAHHIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JAHHOE
(duznyeckoe sBJICHUE;

e pAcloO3HaBaTh TMPOSIBICHWE W3YYCHHBIX  (PU3UYECKUX  SBICHUU B
OKpY’KaloIlleM MHUpPE, B TOM 4YHUClE (PU3NYECKUE SIBJICHUS B MPUPOJE: NPUMEPDI
JBIKEHUS C Pa3IMYHBIMM CKOPOCTSMM B )KMBOM W HEXXHMBOW NMPHUPOJE, NEHCTBHE
CWJIBI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOTrO JaBJICHUS HA )KUBOU
OpraHm3M, IUIaBaHWE pbIO, phIYard B TeJE 4YEJNOBEKa, MPH STOM IEPEBOAMTH
PaKTUYECKYIO 337a4y B YUYEOHYIO, BBIIESATh CYILIECTBEHHbBIE CBOMCTBA (IIPU3HAKN)
(U3HYECKUX ABIICHUI;

e ONKCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DU3MUECKUE SIBJICHUS, UCIOJB3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIHSAA CKOPOCTb, CHJIA YNPYTrOCTH, CWJIa TSDKECTH, BEC TENa, CHJIA
TpeHus, AaBieHUE (TBEPAOrO Tea, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHUIIA,
MeXxaHu4yeckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI, Kod(dduimeHt
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUECKAs U MOTEHIIMAJIbHAs SHEPIUs), IPU
ONMCAaHUU NPABWIBHO TPAKTOBaThb (PU3MYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYMUH,
uX O0O3HaueHUs U E€IUHUIBI (PUINYECKUX BEIWYUH, HAXOAUTH (OPMYIIHI,
CBA3BIBAIOIIME TAHHYIO (DU3NYECKYIO BETUUUHY C APYTHMMH BEJIIMYMHAMU, CTPOUTH
rpaUKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;



e XapakTepU30BaTh CBOWCTBAa Tes, (PU3MUYECKHUE SBICHUS M IPOLECCHI,
UCIIONB3Ys MpaBUjia CI0XKEHUs CHJ (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs phlyara (O7oka), «30J0TOE
IIPAaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUs MEXaHWYECKOM DHEPruU, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3aIMChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

e OOBACHATH (PU3MUECKHE SBICHHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHUX 1IaroB
¢ onopoi Ha 1—2 u3yyeHHBIX CBOICTBA (U3NYECKUX SIBICHUMN, (PU3UUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemiaTh pacuéTHBIC 3aa4u B 1—2 MEeHCTBUS, UCTIOIB3YS 3aKOHBI H (POPMYIIBI,
CBs3bIBAIONIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBUSA 3a7add
3aMKChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUECKUE BEIUUNHBI B (HOPMYIIbI U
IPOBOAUTH PacU€Thl, HAXOJUTh CIIPABOYHBIE IaHHBIE, HEOOXOIUMBIE JJIsl PEIICHHUs
3aJla4, OLEHUBATh PEATUCTUYHOCTD MOIYYEHHOU (PU3NYECKON BEIUUHHBL

e pacno3HaBaTh MpOOJEMBI, KOTOPHIE MOKHO pEUMUTh MpPU OMOLIA
(¢u3nYecKuXx METOAOB, B OIMCAaHUM MCCIEAOBAHUS BBIICNIATH IPOBEPSIEMOE
OPEINoNIOKEeHNE (TUNOTE3y), pa3iuyaTh M MHTEPHPETUPOBATH MOJYUYEHHBIN
pe3yJibTaT, HAXOAUTh OLIMOKH B XO/I€ ONbITA, 1€1aTh BHIBOJIBI 110 €70 PE3yIbTaTaM;

e TPOBOAMTH OMBITHI IO HAOTIOACHUIO (DU3MUYECKUX SBICHUHN MM (PU3NIECKIX
CBOMCTB Ten: (OopMyIaHpoOBaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOUpPAThH
YCTAaHOBKY H3 MPEIJIOKEHHOTO0 OOOpylOBaHUs, 3alMChIBATh XOJ ONbITa U
(opMyIMpPOBATH BHIBOJIBI;

e BBINOJHATH NPSIMbIE U3MEPEHHSI PACCTOSHUSA, BDEMEHHU, MACChI Tela, 00bEMA,
CWJIBI M TeMIIepaTyphl C HCIIOJIb30BAHMEM AaHAJOTOBBIX M ITU(PPOBBIX MPHOOPOB,
3aMKChIBaTh MTOKa3aHUs MPUOOPOB C yUETOM 3aJJaHHON a0COIFOTHOM NMOTPEIIHOCTH
VU3MEpPECHUN;

e TMPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEJIUYHUHBI OT
JIPYroi ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBWKYIIErOCsl T€Ja OT BPEMEHMW IBHKCHMS TEJA, CHJIBI TPEHUS CKOJBXKEHUS OT
Beca TeJla, KauecTBa 00pabOTKU MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOLIAAU CONPUKOCHOBEHUSA TEJ, CWIbl YIPYTOCTH OT YJUIMHEHWS IIPY>KUHBI,
BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tela W OT IUJIOTHOCTHU
KHUJKOCTH, €€ HE3aBUCMMOCTH OT TUIOTHOCTH Tella, OT TIIyOWHBI, HAa KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IIaBaHUsI T€J, YCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHMM y4eOHOTO MCCIEAOBaHUSA, COOUMpAaTh YCTAaHOBKY U
BBIMOJIHATh ~ WU3MEPEHHUs, CIeays MpEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNnbTaThl  TOJYYEHHOW 3aBUCUMOCTH  (PU3WYECKUX BEIMYMH B  BHUJC



NPEMIOKEHHBIX Tabiuil W TpauKoB, JejaTh BBIBOABI IO pe3yJbTaTaM
WCCIICIOBAHUS;

e MPOBOJUTH KOCBEHHbIE U3MEPEHUs (HUINYECKUX BEJIMYUH (TJIOTHOCTH
BEILIECTBA XUJIKOCTH M TBEPJAOrO TeEJa, CHUJIA TPEHUSI CKOJBXKEHHUS, IaBJICHUE
BO3/1yXa, BBITAJKUBAIOIIAS CUJa, ICHCTBYIONIAS HA TOTPYKEHHOE B )KUJIKOCTh TEJO,
KOdQ(PUIMEHT  TMOJE3HOTO  JACHCTBUSA  TPOCTBIX  MEXaHW3MOB),  CIEOys
NPEUIO)KEHHOW ~ MHCTPYKIMUU: TIPU  BBINOJHEHUM  U3MEPEHUM  coOupaTh
AKCIEPUMEHTAJIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAUYEHNE UCKOMOM BEJTUYUHBI;

e COOJIIOATH TIpaBUJIA TEXHUKU OE30MAaCHOCTU MpHU paboTe ¢ JabopaTOpHBIM
000py/I0BaHUEM;

e YKa3bIBaTh MPHUHIIUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMUHAMOMETP, COOOIIaroluecss COoCyAbl, OapoMeTp, pblyar,
ITOJIBM>KHEIN 1 HETIOABYDKHBIN OJIOK, HAKJIOHHAS IIOCKOCTE;

e XapakTEepU30BaTh NPUHIMUMBI  JCHCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HAa UX OMHUCAHMS (B TOM YHUCIE: TMOIIITUITHUKH,
YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKHUN IIPECC, MAHOMETpP, BBICOTOMED,
MOPIITHEBOM HACOC, apeoMETp), HMCIIONB3ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUM U HE0OXOANMbIe (PU3NYECKUEe 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOAUTH IPUMEPHI (HAXOAUTH HHGOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU ISl oOecreueHus
Oe3omacHOCTH TpU OOpalmleHuu ¢ TpuOOpaMyd M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUS 370pOBbS W COOJIOJACHUS HOPM DKOJIOTHYECKOTO IIOBEJICHUS B
OKPYKaroUIeH Cpee;

e OCYIIECTBIATH OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aJJaHHBIM IMOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUMN
U MyTEM CPaBHEHUS PA3IMYHBIX MCTOUYHHKOB BBIACISATHL MHGOPMAIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUNBON UM MOXKET OBITh HEJIOCTOBEPHOM;

e HCIIOJNB30BaTh MPU BBHIMOJIHEHUU YYE€OHBIX 3aJaHUN HAayYHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOUYHBIC MAaTEpHUAIIbl, PECYPCHl CETH
WNutepHer, BiaAeTh MNpuEéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIE KpAaTKHUE MHUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHMKOB MH(OpMaIUu (HU3UYECKOTO COJACpKAHUS, B TOM UYUCIIE
myOJUYHO JeNaTh KpaTKHWe COOOIICHHSI O PE3yJIbTaTax MPOCKTOB WA YUEOHBIX
WCCIIEIOBAHUM, TPU H3TOM TPaMOTHO MCIIOIB30BaTh HW3YYCHHBIN MOHSITUWHBINA
anmapar Kypca GU3MKH, COMPOBOXKIATh BHICTYIUICHUE MPE3CHTAIINEH;

e MPHU BBHIMOJHCHUN Y4YE€OHBIX MPOEKTOB M HCCIECIOBAHUM paclpeneisaTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMi, CICAUTH 3a
BBIIIOJIHEHHEM IIaHA JIEHCTBUM, aJeKBaTHO OIEHHMBAaTH COOCTBEHHBIM BKIaJl B



NEeSTEeIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE,
YYHUTHIBAasE MHCHUE OKPYKAIOIITUX.

K xonIy o0yueHus B 8 kjacce peMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e HCIOJB30BaTh IMOHATHA: Macca U pa3Mephbl MOJEKYJ, TEIIOBOE IBUKCHUE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSHHUS BEIICCTBA, KPUCTAUIMUECKHE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACBHIIICHHBIM Tap, BIAKHOCTH BO3/IyXa,
TEMIIepaTypa, BHYTPEHHSS DHEPIHs, TEIUIOBOM JBUTATENb, OSJIEMEHTAPHBINA
AIIEKTPUUECKUI 3apsfll, AJIEKTPUUYECKOE TI0Jie, MPOBOJHUKU U JTUAJICKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE TOJIE;

e pa3nmuuaTh SBJICHUS (TEIUIOBOE pACHIMPEHUE M CXKaTHe, TeIuionepenaya,
TEIJIOBOC PAaBHOBECHWE, CMauMBaHWE, KaMWUIAPHBIC SBJICHHS, WCIApCHHE,
KOHJICHCAIUsl, IUIaBJICHWE, KpucTaum3anus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIINS, U3ITYYCHUE), DIEKTPU3AIUS Tel,
B3aMMOJICUCTBUE 3apAJIOB, IEUCTBUS MIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBYE MarHUTOB, JIEHCTBHE MArHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM,
AJICKTPOMArHUTHAS WHAYKIUS) IO ONHWCAHWIO WX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOITUX JJAHHOE (PU3HUECKOE SIBIICHHUE;

e pacmo3HaBaTh NPOSBICHUE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUHA B
OKpY’>KalolieM MHUpPE, B TOM YuclIe (QU3NYECKHE SBJICHHUS B MPHUPOJE:
MTOBEPXHOCTHOE HATSKEHUE W KaNWULIPHBIE SBJICHHS B TPUPOJC, KPUCTALIHI B
npupone, wu3nydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3zoBaHH€ pOChI, TYMaHa, UHEs, CHEra, dJICKTPUUYECKUE SBJICHUS B atMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIu, Jpeild MOII0COoB,
pOJIb MarHWUTHOTO TOJS I JKM3HA Ha 3emJje, TMOJSIPHOE CHUSHUE, TPH ATOM
MEPEBOJUTh TMPAKTHUECKYI0 3a7ady B Y4YeOHYIO, BBIICTATH CYIICCTBCHHBIC
cBolcTBa (IpU3HAKK) (PU3NYECKUX SBIICHUM;

e ONUCHIBATh M3YYEHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBJICHUS, UCIIOJIB3Ys
bu3rdecKue BETMIUHBI (TEMIIepaTypa, BHYTPECHHSIS SHEPTHUS, KOJTMYECTBO TEIIOTHI,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, YJCNIbHAs TEIUIOTa IUIABJICHHS, YJCIbHAS
TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIJIOTa CrOPaHus TOIUIMBA, KO3 PUIIUECHT
MOJIE3HOTO JIEMCTBUSI TEIJIOBOM MAIIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
ANIEKTPUUECKUIN 3apsij], CHJIa TOKAa, AJIEKTPUUYECKOE HAMpSKEHHUE, COMPOTHUBIICHUE
NPOBOJHMKA, YJCIbHOE COMPOTHBICHHWE BEIIECTBA, padOTa H MOIIHOCTD
AIIEKTPUYECKOTO TOKA), PY OMHUCAHUU TIPABUIILHO TPAKTOBATh (PM3UUECCKUI CMBICIT
UCIOJIb3YeMbIX BEJIIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



e XapakTepU30BaTh CBOWCTBAa Tes, (PU3MUYECKHUE SBICHUS M IPOLECCHI,
UCIOJIb3YysI OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO--KUHETUYECKONU TEOPUH CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPIO3ULIUHA ToJiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma s yyacTka nend, 3akoH Jxoyns—JIeHna, 3akoH
COXpAaHEHHUs SHEPruu, NpU STOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

e OOBICHATH (PU3MYECKME MPOLIECCHl U CBOMCTBAa TE€l, B TOM 4YHUCIE U B
KOHTEKCT€ CHUTyallUd MpPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILaroB
c omopoid Ha 1-2 M3yYEHHBIX CBOWCTBA (PU3MYECKUX SBICHUN, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

e pemiaTh pacuéTHBIC 3a/a4u B 2—3 NEHUCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIONIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBUSA 3a7add
3alMCBIBATh KPAaTKOE YCIOBHUE, BBIABISITH HENOCTATOK JAHHBIX JUIS PELIEHUs
3aJlauM, BBIOMpPATh 3aKOHbI M (QOpPMYJbl, HEOOXOIUMBIE ISl €€ peLIeHMs,
IIPOBOJNUTH PACcUYETHl U CPABHHUBATH MOJyYEHHOE 3HaUYCHUE (DU3MUECKON BEIMYMHBI
C U3BECTHBIMH JJAHHBIMU;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEHIMTh MpU [OMOIIU
(¢u3NYEeCKUX  METOAOB, HCIOJIb3YysS ONHUCAaHWE MCCIEAOBAaHUS, BBLICIATH
IIPOBEPSEMOE IPEAINOIOKEHNE, OLICHUBATh IPABWIBHOCTh IOPsIKa MPOBEICHUS
WCCJIEI0BAHMS, JI€JaTh BBIBOIBI;

e TIPOBOAMTH OMBITHI IO HAOTIOACHUIO (PU3MUYECKUX SBICHUN MM (PU3UIECKIX
CBOMCTB Ten (KamWJUISIpHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH MpOIeccCa OCThIBAaHUS W HarpeBaHUs IIpU
U3IYyYEHUU OT IBETa M3JIydarolled (MOIVIOIAOIEN) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIEPATypbl JKUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
IEKTPU3ALMsS TEJI U B3aUMOJECHCTBHE AIEKTPUUECKUX 3apsAJI0B, B3aUMOJECHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allMsl MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSSHHOTO TOKa): (JOPMYyJIHpPOBATH MPOBEPSEMbIE
OpPENONI0KEeHUs, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pya0BaHMs,
OIMUCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

e BBINIOJIHATH IIPSMBIE U3MEPEHUS TEMIEPATYPhI, OTHOCUTEIBHON BIIAKHOCTH
BO3/yXa, CUJIBI TOKA, HAMPSIKEHHsS C HCIIOJIb30BAHMEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (DU3UYECKUX BEIUYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUH C y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

e IIPOBOAMTH UCCIEJOBAHHE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIUYUHBI OT
JIpyrofl C MCHOJb30BAaHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJM IONEPEYHOr0 CEYEHUs U YAEJIBbHOIO



CONPOTHUBJICHUS BEIIECTBA IPOBOJHMKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOAHMUK,
OT HampsDKEHUST Ha NPOBOJHUKE, UCCIEIOBAHHE IOCIECIOBATEIBHOIO U
napajyieIbHOTO  COEJUHEHUM MPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE,
coOupaTh yCTAaHOBKY M BBINIOJIHATh U3MEPEHUS, CIEAys MPEUIOKEHHOMY IJIaHy,
(GuKcHpOBaTh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJE TaOIUL U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM HCCIIEOBAHUS;

e TMPOBOAHWTH KOCBEHHBICE W3MEpPEeHHUsI (U3MUECKUX BENUYHMH (yAelbHas
TEIIOEMKOCTh BEIIECTBA, COIMNPOTHUBICHHE IPOBOJHHMKA, padoTa M MOIIHOCTH
3JIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, CHEAysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIUMCIATH 3HAYCHHE
BEJINYMHBL;

e coOmIOAaTh MpaBWia TEXHUKU OE30MACHOCTH IpHU paboTe ¢ 1abopaTOpHBIM
o0opymoBaHUEM;

e XapakTepU30BaThb MPUHLMIBI  JEHCTBUS  W3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX OmHCaHus (B TOM 4YHUCIE: CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMETp, BOJIBTMET,
CYETUMK  BJIEKTPUYECKOM  SHEPrHH,  JJIEKTPOOCBETUTENbHBIE  IPHOOPHI,
HarpeBaTeJIbHbBIE AJIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE MPEAOXPAHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKA), HCIOJB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOphl MO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JBUrareilb BHYTPEHHErO  CrOpPaHWs,
AJIEKTPOCKOI, ~ PEOCTaT), COCTaBISATb CXEMbl DJJEKTPUUYECKHX Lened ¢
NOCJIEIOBATENbHBIM W NapaJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETNEH;

e IPUBOJIUTH NpUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPaX) IPAKTUUECKOTO
UCIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW KM3HU JUIsl 0OecredeHus
Oe3omacHOCTH TpuU OOpalmieHuu ¢ TpuOOpaMyd M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pPOBbS W COONIONEHUS HOPM OHKOJOTMYECKOTO TOBEACHHS B
OKPYXaroEen Cpese;

e OCYUIECTBJIATH NMOUCK HH(pOpMaLMU pusndeckoro coaepxanus B lutepuere,
Ha OCHOBE UMEKIIMUXCA 3HAaHUH U IMyTEM CpaBHEHUS JONOJHUTEIbHBIX
UCTOYHUKOB BBIJICIATh MH(DOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYUBON WU
MOKET OBITh HEIOCTOBEPHOM;

e HCIOJB30BaTh IMPHU BBHINOJIHEHUH Y4YEOHBIX 3a/laHUi HAayYHO--TIOMYJISIPHYIO
AUTEepaTypy (pU3MUECKOro conep)kKaHus, CIPaBOYHbIE MaTEpUajbl, PECYpChl CETU
WnTepHer, BnageTh npu€MaMyU KOHCIEKTUPOBAHUSA TEKCTa, IPeoOpa3oBaHus
uHGOpMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;



e cO3/laBaTh COOCTBEHHBIE IHCHbMEHHBIE WU KpaTKUE YCTHBIE COOOIICHHUS,
00001as nHGOpPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COACPKAHMUS, B
TOM  YHCJAE MyOJMYHO  TPEACTABIATH  PE3yJbTaThl  MPOSKTHOHW  WIIH
HCCIIEIOBATEIILCKOM IEATEILHOCTH, IIPU 3TOM I'PaMOTHO HCITO/Ib30BaTh U3YUEHHBIN
MOHSATUMHBIA anmapaT Kypca GU3UKH, CONIPOBOXKAATH BEICTYIUICHUE TTPE3CHTAIICH;

e TNPHU BBIMOJHCHUU YYCOHBIX IPOCKTOB M HCCICIAOBAHMA (DU3UICCKUX
MIPOIIECCOB  paclpeieNaTh OO0S3aHHOCTH B TPyNmIe B COOTBETCTBHUU €
[IOCTABJIEHHBIMU 3aJadaMH, CJIEIWTh 3a BBINNOJHEHHEM INIaHA JEUCTBUH U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIGHUBATh COOCTBEHHBIM BKJIAJ B ACATEILHOCTD
TPYIIBI, BRICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, ITPOSIBIISIS TOTOBHOCTD
paspemiaTh KOHQIUKTHI.

K kxoHIy 00yueHus B 9 kjacce peIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIITNXCSI YMEHUM:

e HCIOJIb30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuajbHas TOYKa,
TpaeKTOpHsI, OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMIKEHHMS, Aedhopmarius (yrpyras,
IIacTHYecKas), TPEHHUE, IIEHTPOCTPEMHTEILHOE YCKOpEHHEe, HEBECOMOCTh U
Neperpy3KH, MEHTP THKECTH, a0COMIOTHO TBEPIOE TEJIO0, IIEHTP THKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KoJjie0aHWs W BOJHBI, 3BYK, HH(Pa3BYK H
yIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajia 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAITBHO30PKOCTh, CIIEKTPHI MCIIYCKAHHUS U TOTJIOIICHUS, anbda-,
OeTa- ¥ TaMMa-u3IyYeHUs, U30TOTIBI, SIACPHAS SHEPTETHKA;

e pasznuyaTh SBJICHHS (PaBHOMEPHOE WM HEPaBHOMEPHOE MPSIMOJMHEHHOE
JBIDKCHUE, PAaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE IBM)KCHHE, CBOOOIHOE IIaJICHHE
TeJ, pAaBHOMEPHOE JBIDKCHHUE T10 OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE
JIBIKEHUE, KoJeOaTeIbHOE ABMKEHHE (3aTyXalole U BBIHYK/ICHHbIEC KOJICOaHUs),
pE30HAaHC, BOJHOBOE  JBIDKCHHWE, OTpPaXCHHE  3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXCHHE U TPEJIOMJIEHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXCHHUE CBETA, Pa3JI0KEHUE OCJIOr0 CBETA B CIICKTP M CIOKEHHUE CIIEKTPaTbHBIX
I[BETOB, JUCIEPCHS CBETA, E€CTECTBEHHAs pPaalO0aKTHBHOCTh, BO3HHKHOBCHUE
JUHEHYATOTO CIEKTpa M3IIYYCHHS) MO OMHMCAHUIO0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOITUX TaHHOE (PU3HUECKOE SIBIICHHCE;

e pACIO3HABATh TMPOSBICHHE  H3YYCHHBIX  (U3UYCCKUX  SBIICHHH B
OKpy’KaroleM Mupe (B TOM 4uciie (PU3UYECKHUE SBICHUS B MPHUPOJES: MPWINBLI U
OTJIUBBI, ABMKeHUE TaHeT COTHEYHOW CHCTEMBI, PEaKTUBHOEC JIBMKCHHE JKHBBIX
OpPraHWU3MOB, BOCIIPHSTHE 3BYKOB >XHBOTHBIMH, 3€MIICTPSICEHUE, CEHCMUYECKHE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MPUPOJC, OMOJIOTHIECKOE
JEeWCTBUE BHUIMMOIO, YIbTPAhUOIECTOBOTO W PEHTTCHOBCKOIO M3JIyYCHHH,
CCTEeCTBCHHBIM paJuOaKTHBHBIN (POH, KOCMHYECKHE JY4Yd, pPaJTUOaKTUBHOE
W3ITydCHUE TPUPOTHBIX MHUHEPANOB, ACHCTBHE pPAJIUOAKTHBHBIX HW3IyUYCHUU Ha



OpraHM3M YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3aJady B YUYEOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;

e OMHCHIBATh M3YYCHHBIC CBOMCTBA TN W (DU3HUECKHE SIBICHUSA, WCIONIB3YS
¢usnyeckue BeNWYMHBI (CPElHSsT W MIHOBEHHass CKOpPOCTh Tejla IpHU
HEPaBHOMEPHOM JBM)KCHHUHU, YCKOPEHHUE, NEPEMEIIECHUE, IYTh, YII0Bas CKOPOCTb,
CWJIa TPEHHUs, CUJIa YIOPYTOCTH, CUJa TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJieHHMs,
BEC Tella, MMITYJIbC Telld, MUMITYJIbC CHJIbI, MEeXaHh4eckass paboTa W MOIIHOCTB,
NOTEHIMANbHASI JHEPrus Tela, TMOMHATOTO HaJ MOBEPXHOCTHIO  3EMIIH,
NOTEHUUANbHASL SHEPrusi CHKATOM MPYKUHBI, KUHETUYECKash SHEpIusi, IOJIHas
MEXaHUYEeCKasl SHEPrusi, EPUOJ U 4acToTa KOJeOaHUM, JAJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIIOMIICHUS Cpeibl), TpU
OMHMCAaHWUU TPABWIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYMH,
0003HAYEHUS W €IWHUIB (QU3MUECKUX BEJIWYUH, HAXOOUTh (HOpMyIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEUUYHMHY C APYTMMH BEIMUYMHAMH, CTPOUTH
rpauKi U3y4EHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;

e XapaKTepU30BaTh CBOWCTBAa Tei, (U3MUECKHUE SBICHUS M IPOIECCHI,
UCTIONB3YS 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUII
CYNEpHO3UIMKM CWJI, NPUHLMI OTHOocUTeldbHOCcTH ["anmumnes, 3akonsl HbroToHa,
3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOHbl OTPAXKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUs 3apsI0BOTO U MAacCOBOTO YHMCEN IPU SACPHBIX PEaKLUUAX, IPU ITOM
JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKCHHUE,

e OOBACHATH (U3NYECKHME NPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyaludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX I1aroB
c omopoid Ha 2-3 M3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUN, (PU3UUIECKHUX
3aKOHOB WJIA 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIC 3a7aud (OMUPAOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCTIOJB3YS 3aKOHBI 1 (JOPMYIIBI, CBSI3BIBAIOIINE (PH3UYECKIE BEIMYMHBI: HA OCHOBE
aHaM3a yCIOBUS 3a7aud 3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAONINE
Wi W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOIUMBIC MJIS
pelieHus], MPOBOAUTh pacu€Thl M OICHMBATh PEATUCTHUYHOCTH IOJIYYEHHOTO
3HAYEHUS PU3NYECKON BETUUMHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO pEHIUTh TPU TOMOIIU
GuU3NYECKNX  METOAOB, WCIIONB3Yys ONHCAaHWE HCCIEAOBAaHWSA, BBLICTATH
IPOBEPSIEMOE TPEANON0KEHNE, OLUEHUBATh MPAaBUIBHOCTh MOpPsAKA MPOBEACHUS
UCCIIEIOBAHMs, JI€NaTh BBIBOJbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUNA U
OIIBITOB;



e IIPOBOAMTH OIBITHI IO HAOTIOACHHUIO (PU3MUECKUX SBICHUHN I PU3NUECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HploTOHA, 3aKOHA COXpaHEHHS dHEPTHUH,
3aBHCUMOCTh TepHoja KojeOaHWN MPY>KUHHOTO MasTHUKAa OT MacChl Tpys3a U
KECTKOCTU TMPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYAbl MaJjblX KOJIEOaHU,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3jioKeHHE OeIoro cBeTa B CIIEKT,
U3y4EeHHE CBOMCTB M300pa)XKeHHsI B IJIOCKOM 3€pKajie M CBOWCTB H300pakKeHUs
npeaMeTra B coOWparomiell JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB H3IIyYEHHS): CaMOCTOSTENIBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMs, ONUCHIBATH XOJI ONbITA U €r0 Pe3ybTaThbl, POPMYIUPOBATH
BBIBO/IbI;

e TPOBOAWTH MPH HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHHM, OMpeAessis
cpelHee 3HaueHUE U3MepAEeMOl BeMWYHHBI ((DOKYCHOE pacCTOSIHHE COOMparomen
JIMH3BI), 000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MEepUTENBHOTO Tprudopa);

e IPOBOAMTH HCCJIENOBAHUE 3aBUCUMOCTEM (PU3MUECKMX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTb IYyTH OT BPEMEHHU IIpHU
PaBHOYCKOPEHHOM JABW)KCHHHM 0€3 HadallbHOM CKOpPOCTH, MepHoja KoJieOaHMit
MaTEeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTila OTPaKEHUs CBETa
OT yIia NaJeHWs W YIVIa OpeJoMJIEHUS OT YIVla NaJ€HUs):. IUIaHUPOBATH
UCCIIEJOBAaHUE, CAMOCTOATEIBLHO COOMPATh YCTAaHOBKY, (PMKCUPOBAaTh PE3YyJIbTaThl
NOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUAE TaOIULl U TpaduKOB,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMS,

e TMPOBOAHWTH KOCBEHHBIE U3MEpEHHS (DU3MUECKUX BENIUYUH (CpemHss
CKOpPOCTb M YCKOPEHHE Tejla IpPU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOPEHHE
CBOOOJHOrO MajeHus], KECTKOCTh MPY>KUHBI, KO3(PPUIMEHT TPEHUSI CKOIbKEHU,
MeXaHh4yeckas paboTa ¥  MOIIHOCTh, 4YacToTa W TMEpPUOJ  KoJebaHuid
MaTEeMaTHYECKOTO W TPYKMHHOTO MAasTHHUKOB, OINTHYECKas cuia coOuparomen
JWH3BL,  PaJAMOAKTUBHBIM  (OH):  IJIAHUPOBATh  U3MEpPEHHUs,  COOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBINIOJHATH U3MEPEHMUSI, CIEAYS MPEII0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAUCHWE BEIMYMHBI W AHAIU3UPOBATH MOIyYEHHBIC
pE3yNbTATHI ¢ YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPECHUM;

e coOmrofaTh MpaBWia TEXHUKU OE30MACHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

e pa3nuyaTh OCHOBHBIE NPHU3HAKW M3YYEHHBIX (U3MUECKUX MOJEIeH:
MaTepuagbHas TOUKa, aOCOMIOTHO TBEPOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKAs JINH34, TUTAaHETapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpPa;

e XapakTepU30BaThb MPUHLMIBI  JEHCTBUS  W3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOPON Ha MX OMUCaHUs (B TOM 4YHCIIE: CIUAOMETD,
JATYMUKU TIOJIO’KEHUS, PACCTOSHUS U YCKOPEHMSI, PAKETa, 3XO0JIOT, OYKHU, IEPUCKOII,
doroanmapar, ONTUYECKHWE CBETOBOJBI, CIEKTPOCKOMN, JIO3UMETpP, Kamepa



Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBaxX (PU3MUECKUX SBJICHUH U
HEoO0X0ouMbIe (U3MUECKHE 3aKOHOMEPHOCTH;

e HCIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB MU TEXHOJOTUYECKUX IPOLECCOB IpHU
pelIeHnr Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl Uil IMOCTPOCHMS
M300pKEHUH B ITOCKOM 3€pKajie M COOMpArONIeH JTMH3E;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH MH(OPMALIHIO O TPUMEPaX) MPAKTHIECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B TOBCEJHEBHOW >KW3HU ISl OOECIICUEHUs
Oe3omacHOCTH IpU oOpallleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpAaHEHHUs 370pOBbS U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO IOBEIACHUS B
OKPYXaroLEen Cpee;

e OCYUIIECTBIJIATH MOUCK MH(POpManmu pusndeckoro coaepxanus B latepuere,
CaMOCTOSITENIbHO (HOPMYIHUPYsI TTOMCKOBBIN 3alpoC, HAXOAUTh IMYTH OMPEICICHUs
JIOCTOBEPHOCTH IMOJIy4EHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTEbHBIX HCTOUHUKOB;

e HCIONB30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKkoro cojaepikaHus, CIPaBOYHBIE MaTEpUajbl, PECypChl CETH
WuTepHer, BnageTh npu€MaMyU KOHCIEKTUPOBAHMUSA TEKCTa, IpeoOpa3oBaHus
uH(pOpMaLIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e cO37aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMSI Ha OCHOBE
uHGOpPMAIIMU U3 HECKOIBKUX MUCTOYHUKOB (PH3UUECKOTO CONEpKaHUs, MyOIUIHO
IPEJCTaBIATh PE3yAbTaThl MPOCKTHOW HIIM HMCCIEIOBATEIbCKOW AESITETbHOCTH,
IPU 3TOM I'PaMOTHO HCIIOJIb30BATh U3yUEHHBIM MOHATUNHBINA anmnapaT U3y4aeMoro
pasznena (U3MKM U CONPOBOXKIATh BBICTYIUIEHME MpE3CHTalued ¢ yd€ToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTposbu IIpakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTejibHbIE
ble padoThI ue padboThbl
pecypcsbl

Pa3znen 1. ®dusuka u eé poJib B NO3HAHMHU OKPY.KAKOIIET0 MUPA

1.1 dusuka - Hayka o mpupoe 2 Bubmorexa TOK
' Y PHPOA https://m.edsoo.ru/7f416194
1.2 dusnueckue BEITUUNHEI 2 1 Bubmorexa TOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIIT METO MO3HAHUS 2 1 Bubmorexa TOK
’ y a https://m.edsoo.ru/71416194
Hroro no pazneny 6

Pa3znen 2. [lepBoHayaibHbIe CBEJEeHUS 0 CTPOEHUH BelleCTBA

2.1 CTpoeHUe BeleCTBa 1 bubmorexa LHOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHWE U B3aUMOJEHCTBUAE YaCTHI] ) 1 bu6mmorexa [IOK
' BEIIECTBA https:/m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 A 2
TPETATHLIC COCTOARMA BEMeCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMo/IeiicTBHE TeJl
3.1 Mexannueckoe OBHKEHUE 3 Bubmorexa TOK
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
32 Hnepuuis, Macea, MIOTHOCTS 4 ! https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
33 Cruna. Buet cu 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUIKOCTEH U Ta30B
41 [asnenue. Ilepenaya nasienus TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo0.1ru/7f416194
bubmuoreka [JOK
4.3 ATmochepHOe MaBeHne 6 https://m.edsoo0.1ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubamnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoiHOCTB. JHEprus
bu6mmoreka [{OK
A P 1
> ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2 IT 1
. POCTIC MEXATHIME! . https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
33 Mexarrieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 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
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p - https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CTIOBHIC HPOLECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
)1 DIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE TEJa 7 1 bubmuorexa [JOK
' U UX B3aUMOJEHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN JIEKTPUUECKUI TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarsuTtHsI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.rw/ 764181 ce
bu6mmoreka [IOK
2.4 4
IMEKTPOMATHHTHAS HH KUK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'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
HaunmeHnoBanue pa3aeioB 1 TeM nudpoBbIe)
Ne /i P KouTtpoasn IpakTHYecK (mudpp
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHHYEeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
2.1 Mexannueckue KoJieOaHus 7 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHC BOHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 3. DjieKTpOMArHUTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHbBI paclpoOCTpPaHEHHUsI CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
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. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
1 4! 4 1
5 CITyCKaHUE U TOTJIOIICHHE CBETa aTOMOM hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmoreka [{OK
32 CTpoetne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lnepHbie peaxiin / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc 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
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoabubl | I[lpakTuyecku
n/n Beero oOpa3oBaTejibHbIE
e padoThI e pabdoThI
pecypchl

1 ®dusuka — Hayka o npupoze. SBneHus 1
PUPOJBI

2 ®duszuyecKue SBJICHUS 1
Du3nYeCKUe BEJIMYNHbBI U UX U3MEPEHUE 1
VYpok-uccienoanue "N3mepenue

4 TEeMIIepaTypbl IIPU MOMOIIH KUJIKOCTHOT'O 1 1
TEPMOMETPA U AATYUKA TEMIEPaTyphl"

5 Meroas! HaydyHOro 1no3Hanus. Onucanue 1 bu6mmoreka [{OK
(bU3UYECKUX SBICHUH C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoressl:

6 JIbHOCTh MOJIETA IIApUKa, ITYIIEHHOTO 1 |
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIle
BBICOTA ITyCcKa"

Crpoenue BemiectBa. OMBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEILECTBA

8 JIBMKeHHE 4acTHIl BEIIESCTBA 1 bubmorera [TOK

https://m.edsoo.ru/ff0a013e

9 Vpok-uccnenoBanue «OnpeaeseHne HeHbl 1 |
JIEJICHUS U3MEPUTENLHOTO PUOopar

10 ArperaTHble COCTOSIHUSI BELLIECTBA 1



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

11

Oco0eHHOCTH arperaTHBIX COCTOSTHUM BOJBI.

O6o6menue no paszneny «llepporayansHbie
CBEJICHHS O CTPOCHHUH BELIECTBA»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe aBuxkeHue. PaBHoMepHoOe 1 bubnmnorexa [JOK
HEPAaBHOMEPHOE IBIKEHUE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 Cxopoctb. Equauier ckopocTu hitps://m.c dso<])_.[ .
14 Pacuer nmyTu 1 BpeMeHU ABUKECHUS bubmorera [JOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepums. Macca — Mepa MUHEPTHOCTH TEIl hitps://m.c dsocl)_.[ru 1E0a0c10
16 IImoTHOCTH BemecTBa. PacyeT maccsl u bubmuorexa [JOK
o0beMa Teja 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Onpenenenue
MJIOTHOCTH TBEPAOTO TEIa
18 Pemenue 3amau o reme "[lnoTHOCTH bubnnoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al123c
19 Kontponbnas pabota "Mexanuyeckoe bubmuorexa [JOK
nBmkeHue", "Macca, IJIOTHOCTB" https://m.edsoo.ru/ff0adee6
20 Cuila Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyrocrtu. 3akoH ['yka
JlabopaTtopHast pabdora «3yuenue
21 3aBUCUMOCTH pacTsKeHUs (IedopMaium)
MIPY>KUHBI OT IPUIIOKEHHON CHIIBI»
22 SIBnenune Tarorenus. Cuia TSHKECTH
CBsi3b MEX]ly CHIJION TSAKECTU U Maccoil
23 tena. Bec Tena. Pemenue 3anad no teme bubmmorexa [TOK

"Cuna tsoxectu"”

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a1778

4 Cuia TsSDKECTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
DU3NYECKUE XapPAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [{OK
25 N3mepenue cui. Jlunamomer
p A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
26 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
7 CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110 bubnnorexa [IOK
OZHOM NpsiMOM. PaBHOAENCTBYIOIIAS CHUII https://m.edsoo.ru/ff0ala70
)3 Pewenue 3anau o reme
"PaBHonelicTBytomas cui'"
29 Cuiia TpeHus U e€ BuAbl. TpeHue B Ipupoae bubmuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yueHue
30 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubmuorexa [JOK
CUJIBI JABJICEHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»
31 Pewienue 3anau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenue 3amau o remam: «Bec Tenay,
32 «['padmueckoe n3odpaxxkenue cuim», «CUiabn bubmmorexa [TOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
3 Kontponbnas padota nmo temam: «Bec Tenay,
«['papmueckoe n3obpaxxkenue cuim», «Cuiabn
34 Hasnenue. CriocoObl yMEHBIIEHUS U bubnmnorexa [JOK
YBEJIMYCHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
35 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a bubnuoreka [JOK
oT 00BéMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
36 ITepenaua maBneHust TBEPABIMU TEIAMHU, bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

SKUIKOCTSIMH U rasamMu. 3akoH [lackais

https://m.edsoo.ru/ff0a25b0

37 JlaBlieHHE B )KUJIKOCTH U ra3€, BBI3BAHHOE bu6mmorexa [{OK
JICICTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
18 Pemrenne 3anau no teme «Jlapnenue B bu6mmoreka [{OK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [{OK
39 Coobmaronmecs cocyzst https://m.edsoo.ru/ff0a2970
40 I'mapaBanyeckuit mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
41 ManowmeTtpsl. [lopriHeBOM KUAKOCTHBIN
Hacoc
ATMocdepa 3emMiu ¥ IPUIHHBI €€ bubnuorexa [JOK
42
CYyILLIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmorexa [{OK
4 B LA
3 ec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2b5a
H3mepenue armocdepHoro aaneHus. OnbIT bubmuorexa [JOK
44
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO IABJIICHHS OT bubnnoreka [JOK
45
BBICOTHI HaJl YpPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
46 Bapomerp-anepoun. AtmochepHoe bubmuorexa [JOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amau mo reme " AtmochepHoe
nasiexue"
43 JlelicTBHE )KUJIKOCTHU U Ta3a HA IOTPYKEHHOE bubmuorexa [JOK
B HUX T€JI0. ApXUMeEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
49 JlabopaTtopHnas pabora «Onpenenenue bubnnoreka [JOK

BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a3276

TEJI0, IOTPY>KEHHOE B JKUJIKOCTH)

50 CamocrositenbHas pabora o tede «JlaieHue, 1 bubnnoreka [JOK
ApxUMe0Ba crIay https://m.edsoo.ru/ff0a3514
bu6mmorexa [{OK
51 [naBanue ten
https://m.edsoo.ru/ff0a3a96
5) JlabopaTtopHas pabota «BrisicHeHHe i
YCJIOBHH IJIABAHUS TeJIa B )KUIKOCTH»
Pemenue 3amaq mo remam: «IlnaBanue
53 cynoB. BozayxomiaBanue», «JlapineHue bubmorexa HOK
YAOB: X L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJIKOCTEU U Ta30B»
54 KoHTtponbHas padora 1o Teme «/laBienue
TBEPJBIX TEJ, )KUJIKOCTCH U Ta30B»
bubmuoreka [JOK
55 Mexanunueckas padora
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
56 MomHocTh. EMUHHITE MOIITHOCTH
- s t H https://m.edsoo.ru/ff0a3f82
57 VYpok-uccnenosanue "Pacuér MomHoCTH, i
pa3BUBaeMoi IpH MoaAbEME 10 JecTHULE"
53 [TIpocthie Mexanusmel. Priuar. PaBHOBecue
CHJI Ha pbluare
Poruaru B TexHuke, ObITY U IPUPOJIE.
59 JlabopaTtopnas pabora «MccnenoBanue 0.5 bubmorexa LHOK
p N praip ) https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS pPbIUara
60 Pemenue 3agaq mo teme «Y cioBus bubmuoreka [JOK
PAaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTeus
61 Mexanusma. Jlaboparopnasi pabora 0.5

«M3mepenne KIIJI HaKIIOHHOM IIIIOCKOCTH



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3amad no teme "Pabora,
MortHocTh, KIT1"

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

63

Mexannyeckas sHeprus. Knnernueckas u
NOTEHIMAJIbHAS YHEPTUS

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

64

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

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

65

VYPpOK-3KCIIEpUMEHT 10 TEME
"JKCepUMEHTAILHOE OIpE/IETICHUE
M3MCHECHHS KMHETHYECKOM M MOTEHIINATbHOM
SHEPTUHU MPHU CKATHIBAHUM TEJIA TI0
HAKJIOHHOH I10CKOCTH"

66

KontponsHas pabora o Teme «Pabora u
MOIIIHOCTb. DHEPTUs»

67

Pesepeurlit ypok. Pabora ¢ Tekctamu 1o
teme "JlaBieHue TBEPABIX TEI, )KUAKOCTEH U
razos"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adffe

68

Peseprurlit ypok. Pabora ¢ Tekctamu 1o
teme "Pabora. MomHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne nudposbie
Tema ypoka KonTpoasubl | IlpakTnueckn
n/n Bceero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbl
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa OK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpAOro, JKUAKOTO U | bubnmnorexka [JOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIlecTBa Ha |
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopHsle Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnmnoreka [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNE U CKaTHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHSI YaCTHUII
9 Buytpennsist sneprus. CriocoObl U3MEHEHUs | bubnmoreka [JOK
BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Buael Tenonepenaun 1 s

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

Ypok-koHpepennus "[Ipaktuueckoe
UCII0JIb30BaHUE TEIJIOBBIX CBOMCTB BELIECTB
U MaTepuasoB B LIeJsAX FHeprocoepexenus”

bubnnoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

12 KonunuecTBo TemnoTsl. Y AeabHas bubnuorexa [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemnooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HccrnenoBanue
14 SBIICHUS TEMIO0OMEHA MPU CMEIIMBAHUU bubmmorexa LOK
. ~ p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TopsiYeid BOAbI
Pacuer konuyecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISL HATPEBAHUS TeNa U BBIIETISEMOTO UM
PU OXJIXKIECHUU
16 JlabopaTtopHas pabota "Onpenenenue bubnmnorexka [JOK
yIEJIbHOU TEIJIOEMKOCTH BemecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEII0Ta bubnmnorexka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u OTBEpAEBaHHE
18 KPUCTAIIIMYECKUX Tell. Y IeJbHasl TerioTa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 CamocrostenbHas paborta «Y aenbHas bu6mmotexa [IOK
TETJIOTa CTOPAHMUS Y ILUIABIICHUSD) https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHJICHCAIIHS. bubnmoreka [JOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHas temiora
21 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT
aTMoc(hepHOro aBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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BrnaxHocts Bo3ayxa. JJaboparopras pabora

bu6mmoreka [IOK

22
"N3mepeHue BIaXHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628

” Pemienue 3agau Ha onpeiesieHUE BIAKHOCTH
BO3JlyXa
[TpuHIIUTIBI paOOTHI TEIJIOBBIX ABUTATEIICH.

24 [TapoBas Typ6uHa. /IBurareiar BHyTPEHHETO
CropaHus

)5 KIIJl reroBoro aBurarens. TemnaoBsie bubnmoreka [JOK
JIBUTATEIH U 3alIUTa OKpYKarolel cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aK0oH COXpaHEHUs U MPEBPAICHHS YHEPTUU
B TEIJIOBBIX MPOIIECcCcax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
" bubnmnorexka [JOK

27 TemnoBele saBiaeHus. U3mMeHeHue

. " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSTHUM BEIIECTBA
KonTponbHas pabora o teme "TerioBble
bu6mmoreka [IOK
28 ABJIeHUs. VI3MeHeHune arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHHUM BEIECTBa

29 DnekTpu3anus Ten. /[Ba poma
AJICKTPUUCCKUX 3aPsI0B

30 VYpok-uccienoBanue "DieKTpu3aius Tei
WHIYKIUEN U IPU CONTPUKOCHOBEHUH"

31 B3aumoneiicTBre 3apspKeHHBIX Tell. 3aKOH bubnmnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpspkeHHOCTh

39 e ecroro mos. I bu6mmoreka [IOK

JekTpudeckoro moiist. [IpuHIumn
p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUHU ICKTPUUECKUX MMOJIeH
1 Hocurenu a5ekTpuueckux 3apsioB.

DneMeHTapHbIi 3apsag. CTpoeHue atoma



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

[IpoBOAHUKY U THUANEKTPUKU. 3aKOH

bubnuorexa [JOK

34
COXPaHEHUsI EKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Peuienue 3a1au Ha mpuMEHEHNE CBOMCTB bubnmnorexka [JOK
DJIEKTPUUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
36 c eclzBOBaHI/IH I/ICT(})IIIHI/IKI/I bubmorexa [IOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlefcTBUS DIIEKTPUYECKOrO TOKa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JleiictBue
38 3JIEKTPUYECKOIO MOJII Ha MPOBOJIHUKU U 1
JADTIEKTPUKU"
39 DNEKTPUYECKUH TOK B METAJUIAX, JKUJKOCTSIX bu6mmoteka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DeKTpuuecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cwuiia Toka. JlabopatopHas pabora 0.5 bubnmnorexka [JOK
"N3mepeHue u peryupoBaHue CUIIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BoirbTmerp.
42 Jla6o 1ZlTo Hast a6o§a "U3mepeHue u ’ 0.5 bubmorexa [IOK
paTOpHas p P ) https://m.edsoo.ru/ff0a9¢14
pEryJIupoBaHKe HaMPSHKEHUS
43 CornpoTuBieHHE NPOBOAHUKA. Y JEIbHOE bubnmoreka [JOK
COINPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopnast pabora "U3mepenue
44 COII (I))THBJII)eHHﬂpH OBOI[HI/IKaII)I Y IIOMOIIHA 1 buGnnorexa LIOK
p P " p https://m.edsoo.ru/ff0aa738
amIiepMeTpa 1 BOJIbTMETpa
45 3aBUCHUMOCTD CHJIbI TOKA OT HAIIPSHKCHUS. bubnmnoreka [JOK

3akon OMa 11 yyacTKa e

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a9838
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JlabopaTtopHas pabota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bubnuoreka [JOK

46
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKeHUs: Ha pesucrope”
47 [locnenoBarenpHOE 1 NapauIEIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopnast padora "[IpoBepka mpaBuia
43 CJI0’KEHU S HAIPSIKEHU TPU bubnmnorexka [JOK
IIOCJIENOBATEIIFHOM COCUHEHUHN IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
JlaGopaTtopHnas padora "IIpoBepka nmpaBuia
49 JUISL CHJTBI TOKaII)I v Ta aﬂieﬂb?;OM ' bubmmorexa [JOK
p p " https://m.edsoo.ru/ff0aadle
COCIMHCHUH PE3UCTOPOB
50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUTS pa3IMYHOTO COEIMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnmoreka [JOK
3akoH Jxoynsa-JleHna https://m.edsoo.ru/ff0ab124
5 JlabopaTtopHas pabota "Onpenenenue bubnmnorexka [JOK
paboThl ¥ MOIIIHOCTH JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKre IeTH U MOTpeOuTen
53 AIIEKTPUUYECKON dHEpTruu B ObITy. KopoTkoe bubmorexa [JOK
p P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tela bubnmnoreka [JOK
U UX B3auMojierctBus. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
ANEKTPUIECKUN TOK"
55 Kontponbnas pabota no teme bubmmoreka [JOK

"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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U UX B3auMojiehcTBus. I1ocTOSHHBIN
ANEKTPUIECKUIN TOK"

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bubnmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MarHuTHOE 110J1e 3eMITH B bubnuorexa [JOK
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nosie
bubnuorexa [JOK
59 ANEKTPUYECKOT0 TOKa MarHuTHoe nojue
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[TprMeHeHue IIeKTPOMArHUTOB B TEXHHKE.
" . bubnmnoreka [JOK
60 JlaboparopHas pabota "M3ydeHue aeicTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha MMPOBOJIHUK C TOKOM
DNEKTPOBUTATEh TOCTOSIHHOTO TOKA.
Hcnonk3oBanue 31eKTpoABUraTeneii B
. bubnmoreka [JOK
61 TEXHUUYECKUX YCTPOHCTBAX U HA TPAHCIOPTE.
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl AJEKTpoABUTATENS"
6 OmnbiTel @apazes. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu. [pasuiio Jlenna
OnekrporeHepatop. CrocoObl MoTydeHus
63 3JIEKTPUYECKOA SHEPTUU. DJICKTPOCTAHIINHI
Ha BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTHH
64 [TonroroBka K KOHTPOJILHOU paboTe MO TEMe
"DJIeKTpUYECKUE U MAarHUTHbIE SIBJIICHUS"
65 KonTponbHas padota no teme bubnuoteka [IOK
"JJIeKTpUYECKUE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHeIil ypok. Pabora ¢ TekcTamu 1mo bubnmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

teme "TemoBeie sBieHus"

https://m.edsoo.ru/ff0acc5e

PeseprHelit ypok. Pabora ¢ TekcTamu 1o

67
teme "[loCcTosTHHBIN AIEeKTpUYECKUA TOK"

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

Pesepruelit ypok. Pabora ¢ TekcTamu 1o

68
TeMme "MarauTHeIe SIBJICHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoabu IIpakTuyeck
n/n Bceero oOpa3oBaTesibHbIE
ble padoThbI e padoThbl
pecypcsbl
1 Mexanuueckoe IBUKeHue. MaTtepuaabHas |
TOYKa
) Cucrema orcyeta. OTHOCUTENIBHOCTh | bubnuorexa [JOK
MEXaHUYECKOI'O JABUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE IPSIMOIHHEWHOE IBUYKEHUE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psiIMOTMHEHOE ABM)KEHHUE. 1
CpenHsisi U MTHOBEHHAs1 CKOPOCTh
5 [IpsamosinHENHOE PaBHOYCKOPEHHOE | bubnnorexa [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO ABIKeHUs. ['paduk 1
CKOpPOCTH
JlabopartopHnast pabora "Ornpezenenue
7 CKOpEHMSI TeJla IIPU PaBHOYCKOPEHHOM 1 1 bubmorexa HOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JBKEHUHU 110 HAKJIOHHOM IJTOCKOCTH
8 CBoOonaHoe nmagenue ten. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHUE TTO OKPYKHOCTH.
9 Ilepuon u yactora obparnenus. Jluneinas u 1 bubnnorexa [IOK
P P ' https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE 1
11 [TepBriii 3akoH HetoTOHA. BEKTOp CHIIbI 1 bubnnoreka [JOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bu6nuoreka LIOK
PaBHOpelicTBYIOIIAsA criia https://m.edsoo.ru/ff0ae72a
. bubnuoreka [JOK
13 Tperuii 3akon Hetorona. Cyneprno3unus cui hitps://m.c ds0(])_.[ru H02c982
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB bubnnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbc
bubnnorexa [IOK
15 Cua ynpyroctH. 3akow I'yka httt)s://m.edSO(])_.[ru/faneca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopnas pabota «OnpeneneHue bubnuoreka [JOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0ace28
18 | Cumapesms it TS
19 Pemenue 3anay no teme «Cuia TpeHUs» bubmmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "OmnpenencHue bubnnorexa [JOK
KOd(QpHUIHEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amau nmo teme "3akonbsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpenus"” https://m.edsoo.ru/ff0afb8e
” Cuia TSKECTU ¥ 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUSA. Y CKOPEHUE CBOOOTHOTO MAACHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepertus "[IBMKEHHE TET BOKPYT
23 rpaBuTalinoHHOro neHTpa (ConHevHast
cuctema). ["amaktuxu"
24 Pemenue 3agau mo reme "Cuna TsoKeCTH U bubmuoreka [JOK
3aKOH BCEMUPHOIO TArOTeHUs" https://m.edsoo.ru/ff0af5f8
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IIepBas kocmuyeckas CKOPOCTb.

bubmuoreka [JOK

25
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIIBHON TOYKHU.
2% AoGcomotHOo TBEpIOE Teso. PaBHOBecHe bubnmnoreka [JOK
TBEPAOIO TeNa C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaIieHus
27 MowmeHnT cuibl. LieHTp TsxecTn
)3 Pemenue 3amau mo teme "MOMEHT CHIIBL bu6mmoreka [{OK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
29 "MexaHu4YecKoe ABUKEHUE bubmorexa HOK
. " ' 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 bubmmorexa [TOK
P Y L 24 https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
10 Pewrenue 3anau no reme "3akoH coxpaHeHUs bubnuorexa [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE
B MPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanuueckasi paboTa ¥ MOIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSXKECTH, CUIIbI YIIPYTOCTH U bubnnorexa [IOK
CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 Jlaboparopras padota «Onpenencaue

paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
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JABMOKCHUU TCJIa I10 FOpI/I?;OHTaJII)HOI\/JI
IOBCPXHOCTU»

Cs13b aHepruu U padotsl. [loTeHnanbHas

37
SHEPTUs
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B MEXAHUKE
40 Jlaboparopnas padota «3y4ueHue 3akoHa bubnnoreka [JOK
COXpaHEHUS SHEPI UM https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bu6mmoreka [{OK
XapaKTEePUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxatomue Koynebanus. BelnykaeHHbIe bubnnorexa [IOK
KoJjiebanus1. Pesonanc https://m.edsoo.ru/ff0b20f0
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 HOK
proa Py https://m.edsoo.ru/ff0blaec
MasITHUKa»
Jlaboparopuas padota «IIpoBepka
47 HGSaBFI)/ICI/H\IjI)OCTI/IpHe noja I?oneé)aHHﬁ rpysa bubmorexa HOK
PHO py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT MaccChl Tpy3a»
43 Mexaaundeckue BoTHBI. CBOMCTBA bubmuoreka [JOK

MEXaHHUYECKUX BOJIH. HpO[[OJIbHBIe u

https://m.edsoo.ru/ff0b21fe
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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 bubnuorexa [JOK
uH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU pabOTE MO TeMe
" bubnuoreka [JOK
54 3aKOHbI COXpaHeHusl. MexaHn4eckue
| https://m.edsoo.ru/ff0b2510
KoJ1eOaHus U BOJIHBI
KonTponbHas padota o Teme "3aKoHbI
55 COXpaHeHUs. MexaHn4ecKue KoJieOaHust u
BOJIHBI"
56 DNeKTpOMarHuTHOE TO0JIE. bubnmnoreka [JOK
DNeKTpOMarHuTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenmus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosib30Banue bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yyeHue cBONCTB
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO bubmmorexa [TOK
p | https://m.edsoo.ru/ff0b2c6¢
MOOWIBHOTO TeleoHa
60 Pemenue 3amau Ha onpeeneHne 4acToThl U
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JJIIMHBI BHGKTpOMaFHHTHOfI BOJIHBI

QHCKTpOMaFHI/ITHa}I [mpupoga CBCTA.

bu6mmoreka [IOK

61 o
CxopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuHeitHoe
62 acmpocTpaHeHnue cBera. 3atMeHus CoJiHIa bubnmorera [TOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u JIyHb1
3aKOH OTpakeHHs cBeTa. 3epkaia. Penenue
63 3aJa4 Ha IpUMEHEHHUE 3aKOHA OTPAKEHHU bubnmorera [TOK
p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS bub6nuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue noJIHOT0 BHYTPEHHETO bubnnorexa [IOK
1P https://m.edsoo.ru/ff0b3cSc
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 OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJOKOHHAS CBI3h"
bubmuoreka [JOK
68 JIunazel. OnTudeckas cuiia JIMH3GI
https://m.edsoo.ru/ff0b3f2¢c
bu6mmoreka [IOK
69 ITocTpoenne n300pakeHUil B INH3aX
p P https://m.edsoo.ru/ff0b444a
JIaboparopHas padora "Onpenenenne
paTOpHAt p P . bubmuoreka [JOK
70 (OKYCHOTO PacCTOSIHUS M ONTHYECKOMN CHIIBI

coOuparomien JTUH3bI"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koH(pepeHIus "OnTu4aeckue TNH30BbIC bubnnoreka [JOK
npudopsr"” https://m.edsoo.ru/ff0c0a7e
bu6mmorexa [IOK
72 I'na3 kak o €cKasi CUCTEMa. 3peHue
7183 Kax ontHeckan CHCTEMa. Speri https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenmus "ledextsr 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B crieKTp. ONbITHI
74 Hrerotona. CioxeHue CreKTpaabHbIX 1IBETOB bubmmorexa [TOK
' P t ' https://m.edsoo.ru/ff0c0f4¢c
Jucnepcus ceera
Jlaboparopnas pabota "OnbITHI 110
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubmuoreka [JOK
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 bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MorionieHue cBeTa arTOMOM. bubnnorexa [IOK
KBanTs1. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "Habnronenre crieKTpoB bubnuoreka [JOK
UCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sapa. Hyknonnas bubnuoreka [JOK
MOJ€eNb https://m.edsoo.ru/ff0c18ac
&3 PanuoaktuBHbIe ipeBpaiieHus. M30Tonbl bu6mmoreka [JOK
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https://m.edsoo.ru/ff0clal4

Pemtenne 3agaud o reme: "PagnoakTuBHBIE

bubmuoreka [JOK

84
npespamieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nmonypacnana

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

g7 S nepHble peakiu. 3aKOHbI COXPAHEHUS bu6nmoreka LIOK
3apsAI0BOTO U MAacCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58

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

89 Pemenue 3anay no teme "Snepusie peakuun"

90 Peakunu cuHTE3a M JIeTIeHUS SIAED. bu6mmoreka [IOK
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. bubnnorexa [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 bubnnorexa [JOK
paboTsI 1o Kypcy "B3aumopeiicteue Ten" https://m.edsoo.ru/ff0c245a

bubnmnoreka [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

bubmuoreka [JOK

1

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

[ToBTOpenue, obobmenue. Pemenue

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

08 [ToBTOpenue, o6o6menue. JlabopatopHsie | 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0menue. Padora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPAaHEHUS B 1 bubmorexa LHOK

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

100 [ToBTrOopenue, o6o6menue. Padora ¢ | bu6nmoreka LIOK
Tekcramu 1o teMe "Konebanus 1 BoiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Padora ¢ | bub6nunoreka LIOK
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[TPO'PAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

®dwusuka: 7-if knacc/ 6a30Bbiil ypoBeHb: yueOHuK/ [lepsoikun .M/
Axnmoneproe obmectBo «M3narenberBo «IIpocBemenuey / dusnka. [epermkua M. M. (7-9)
O®uzuka/ 2013
®usuka: 8-ii kiacc:/ 6a3oBblil ypoBeHb: yueOHuk/ [leppimkun M. M./
Axnmoneproe obmectBo «M3aatenbetBo «lIpocsemenune/ @usuka. [epeimkun M. M. (7-9)
®dusuka
®usuka: 9-if kiacc: 6a30Bblil ypoBeHb: yueOHuk [lepoimkun Y. M/
Axnmoneproe obmectBo «M3narenberBo «IIpocBemenuey/ @usnka. [lepoimkun M. M. (7-9)
®dusnka

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
7 KJIACC

3. Pabouas nporpamma. @usuka. 7 — 9xiiaccel: yaueOHO-METOIUYECKOTO MOCOOus
/coct.TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: Ipoca,2013. — 398,(2)

4. ITporpamMmMbl OCHOBHOTO 0011eT0 00pa3oBanus. Pusnka. 7 — 9 Kaccel
(aBropsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

5. Pabouas nmporpamma mo ¢usuke. 7 kmace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YU€OHUKOM:

6. [lepbiikun A.B. @usuka. 7 knacc. YueOHUK A 0011€00pa30BaTeIbHBIX YUPEIKICHHH .
M.:Ipoda. 2011

7. Jlykammk B.U. CoopHuUK BompocoB u 3aaa4 o gusuke. 7-9 ki. — M.: Ilpocemienue, 2010. —
192c.

8. Kupuxk JI.A. ®usuka — 7. Pa3HOypOoBHEBbIE CAaMOCTOSATEIbHBIE U KOHTPOJIbHBIE PaOOTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

9. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTel. KoHTpOIbHBIE 3a1aHUS. —
Caparos:Jluneit, 2014.

10. «KoHTponbHO-n3MepuTenbabie MaTepuainsl. @usnka. 7 kimacce/Coct. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeTonuyeckoe nocodue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

8 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnacchl: yueOHO-METOAMUECKOTO IOCOOUS
/coct.TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: Ipoca,2013. — 398,(2)

2. IlporpaMMel OCHOBHOTO 00111ero oopazoBanus. Pusmka. 7 — 9 xnaccel
(aBropsl: A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).



3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHU C

BbIOpaHHBIM YUYEOHUKOM:

4. Ieprpimkun A.B. ®usuka. 7 kinacc. Y4eOHUK s 0011e00pa30BaTEIIbHBIX YUPESIKICHUH .
M.:JIpoda. 2011

5. Jlykammk B.U. CoopHUK BOompocoB u 3a1a4 1o gusuke. 7-9 k. — M.: IIpocsemenune, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypoBHEBbIE CaMOCTOATEIbHBIC U KOHTPOJIbHBIE PabOTHL. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®wusuka. 7 xnacc. Jlaboparopasie paboTbl. KOHTpOIbHBIC 3aaHUS. —
Caparos:JIuueii, 2014.

8. «KoHTpoabpHO-M3MepHTeIbHBIe MaTepuabl. Pusuka. 7 kinacc/Cocrt. H.U. 3opun. — 2-¢
u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeoHo-Meroanueckoe nocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ileppimkun @uzuka-8ki 2017 M. [Ipoda
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