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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o (u3uke Ha ypOBHE OCHOBHOTO 00OIIET0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TOJIO)KEHUH H TpeOoBaHUI K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacraBieHHbIX B @I'OC OOO, a takxe ¢
yuérom denepaibHOil paboueil mporpamMMbl BocnuTanus U KoHuenuuu npernojgaBaHus
yuebHoro npeamera « Puznkay.

Cognepxanue mnporpaMMbl 1o (¢GU3MKE HampaBleHO Ha  (QopmMupoBaHue
€CTECTBEHHOHAaY4YHOU IPAMOTHOCTH O0YYaIOIIUXCsl M OPraHU3aIUI0 U3YYeHUs (PU3UKHU Ha
NEeSITENIbHOCTHOW ocHOBe. B mporpamme 1o (u3uke yUUTHIBAIOTCS BO3MOXHOCTU
yueOHoro mpeamera B peanusauuu TpeboBanuit PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3ysibTaTaM OOydYeHHUs, a TaKkKe MeEeXIpEeIMETHBIE
CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEIMETOB HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl.

[Iporpamma mo (¢u3MKe yCTaHABIMBAET pacHpenesieHne y4eOHOro marepuaia Io
rojgam o0y4eHus (Mo Kjaccam), IpeajaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOIO COJEPKAHMS M YUETE€ BO3PACTHBIX
ocoOeHHOcTeN 00yJaroIINXCS.

[Iporpamma no ¢usmke pazpaboTaHa C LENbIO OKAa3aHUS METOAMYECKOW MOMOIIN
YUUTENIO B CO3J]aHUM paboueil mporpaMMbl IO y4eOHOMY MPEIMETY.

Ousnka SBIAETCS CHCTEMOOOPA3YIOMIMM MJII E€CTECTBEHHOHAYUHBIX YYEOHBIX
IPEeIMETOB, MOCKOJbKY (M3MYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SBIICHUU,
U3y9aeMbIX XUMHUEH, OWOJIOTHEW, acTpoHOMHEW W (Qu3MYecKoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MHUpPa, IPEIOCTaBIsIeT Hanboiee siCHble 00pa3Ilbl
IPUMEHEHHsS] HAyYHOTO METOJla MO3HAHUSA, TO €CTh CHOC00a MOJYy4YeHHUs JOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 TrIaBHBIX 3afad  (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOH IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJarouuxcsi.

N3yuyenne ¢usmku Ha 6a30BOM YpOBHE MPEJIOJIaraeT OBJIAJIEHUE CIIEAYIOIIUMU
KOMIIETEHTHOCTAMH, XapaKTepU3yIOIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:!

®HAay4YHO OOBSCHSATD SIBJICHUS;

®OIICHUBAThH U IOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIIEIOBaHMS;

®IHTEPIPETUPOBATh JAHHBIE U UCIOJb30BATh HAYYHbIE JI0KA3aTeNbCTBA IS
MOJIyYEHHUS BHIBOJIOB.

Henu nzyyenus Gu3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs ONpPEACIICHBI
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@Pusumka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccuiickoi ODenepanun, peAU3YIOLINX OCHOBHBIE
oOuieoOpa3oBaTebHbIE  MpPOTrpaMMbl,  yTBepkAEHHOW  pemeHuemM  Komneruun
MunuctepcerBa npocsemienusi Poccuiickoit @enepanun (mpotokon ot 3 aexadps 2019 r.
Ne TTK4BH).



Henu n3yyenus Gpusuku:
eTIpuoOpeTeHNEe MHTEpeca W CTPEMJICHHsI OOyYaIOUIMXCS K HAYYHOMY H3YUEHHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
®pa3BUTUE TMPEACTABICHUA O HAy4YHOM METOZAE IMO3HaHUs U (QopMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSM;
e hopMUpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa H3Y4YEHHs OCHOB
CTpOEHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;
e hopMUpOBaHUE TPEACTaBICHUM O poauM GU3MKK A7 Pa3BUTUA  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJIOTHIA;
®pa3BUTHUE MPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymiei mpodeccruoHanbHOU
NESITENIbHOCTH, CBSI3aHHOM C (PU3UKOI, OATOTOBKA K JaJibHEHIIEMY 00yUYEHHIO B
9TOM HaIlpaBJIECHUH.
JlocTrkeHue 3TUX 1Lefied MporpaMMbl M0 (PpU3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHusi 00eCTICYMBAETCS PEUICHUEM CIIEYIONIUX 3a/1a4:
eIpUOOpETEHNE 3HAHUN O IUCKPETHOM CTPOEHUHM BEILECTBA, O MEXAaHUYECKUX,
TETUIOBBIX, SJIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBICHUIX;
eIpUOOpETEHNE YMEHUHM ONHCHIBATH U OOBICHATh (PU3NYECKUE SBICHUS C
UCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUH;
®O0CBOCHHE METOJIOB pEUICHHs MPOCTEUINNX PacUETHBIX 3aJad C HCIOJIb30BaHUEM
duznueckux Mojieneil, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/a4;
®pa3BUTUE YMEHUU HAONIONAaTh MTPUPOAHBIC SBJICHUS U BBIOJHATH OIBITHI,
nabopatopHble  pabOTBl M JIKCHEPUMEHTAIbHBIE  HUCCIENOBaHUS  C
MCII0JIb30BAHUEM M3MEPUTENBHBIX TPUOOPOB;
® OCBOCHUE NMPUEMOB paboTHI ¢ HH(MOpMaluen (HU3NYECKOTO COACPIKAHUS, BKITIOYAs
MH(}OPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (U3HMKH, aHATU3 U KPUTHYECKOE
OlICHMBaHUE UH(POPMAIIUU;
®3HAKOMCTBO cO cdepamMu MpoPecCHOHATBHON N1eATEIbHOCTH, CBS3aHHBIMH C
¢u3MKON, U COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JOCTHXKEHHUSX
(¢u3nyecKoil HayKH.
Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obOpazoBanust oTBoAUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8 Kiacce
— 68 wyacoB (2 waca B Hememwo), B 9 kijacce — 102 uaca (3 uaca B Hemeiio).

[Ipennaraemslii B mporpamme 1o (Gpusuke rnepevyeHp 1adopaTopHbIX PaboT U OIMBITOB
HOCHT pPEKOMCHJATCIbHBIA  XapakTep, y4YUTeNb JejlaeT BBIOOp  TPOBEICHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH
0o0y4JaImuXCcs, CHUCKAa OHKCIEPUMEHTANBHBIX 3a/IaHdid, TpeajaraéMbplXx B paMKax
OCHOBHOT'O TOCYJITaPCTBEHHOTO YK3aMEHa 0 (hH3HKeE.



COJAEPKAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka u eé poJib B NO3HAHUU OKPY:KAKOIIEro MUpa.

®uszuka — Hayka O npupoxe. SBneHus npuponbl. PuU3HUECKUE SABICHUS:
MEXaHUYECKHE, TEIUIOBbIE, DIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenmnuuHbl. M3mepenne ¢pusndyecknx BenndnH. Ouznyeckue mpudophl.
[TorpemHocTs U3MepeHn. MexayHapoaHasi CUCTEMA €IMHUIL.

Kak ¢uszuka u  jgpyrue  ecTeCTBEHHblE  HAYKM  H3y4yalOT  IPUPOAY.
EctecTBeHHOHay4YHBI METOJ] MMO3HAHUS: HAOJIOJCHHE, TTOCTAHOBKA HAYyYHOTO BOIIPOCA,
BBIIBIDKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 0OBICHEHHE HA0JI01aeMOT0
sprieHus. Onucanue GU3MUECKUX SBJICHUI C IOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuyecKkue, TeIIOBbIe, AIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.

2. ®usnyeckue MNpuOOPHI W MpoLeaypa HPSIMBIX H3MEPEHUI aHaJOrOBBIM U

1M pOBBIM TTPHOOPOM.

Jlabopamopnuie padbomut u onvimel.

1. OmnpenesneHue EHBI AEHUS IKAIbl U3BMEPUTEIHHOTO MPUOOpAa.

N3mepenue paccTosIHUM.

N3mepenue o0bEéMa )KUIKOCTH B TBEPIOTO Tea.

OnpeneneHne pa3MepoB MajbIX TEJ.

W3mepeHue temneparypbl IpU MOMOIIH XKUAKOCTHOTO TEPMOMETpA U AaT4YHUKA
TEMIIEPATYPBI.

v W

6. IlpoBenenue wuccienoBaHus MO MPOBEPKE THUIOTE3bl: NAIBHOCTh IMOJETA
[IapuKa, MyImeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OO0JIbIIIEe BBICOTA MYCKAa.

Pasznen 2. IleppoHayaibHbIE CBEJICHUA 0 CTPOCHHH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JMCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkxeHne yactull BemecTBa. CBs3b CKOPOCTH JIBUKEHHS YACTHI] C TEMIIEPATYPOH.
BbpoynoBckoe asuxenue, nuddysus. BzanmoaeiicTBrue 4acTHIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JXHMAKOCTEH U TBEPABIX
(KpucTa/UIMUECKUX) TeJl. B3auMOCBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. (OcoOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKEHHSI.

2. Habmonenue nuddysuu.

3. HaGmronenue siBieHuid, OOBSICHAIOMIMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM

YacCTHIl BEILIECTBA.

Jlabopamopnule padomut u onvimeol.



1. OueHka AuaMeTpa aToMa METOJIOM PAIOB (C UCTOJIb30BaHUEeM (GoTorpaduii).

2. OmnbITHI 110 HAOJIIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OMbITHI 1O OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHUS.

Paznen 3. /IBu:keHue u B3aumMojaecTBUE TeJl.

Mexanuueckoe ABuKeHHe. PaBHOMEpHOE U HepaBHOMEpHOE ABMxkeHHE. CKOPOCTb.
Cpenssiss CKOPOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacué€t myTu U BpeMEHU JBUKCHUS.

SBnenve wuHepuuu. 3akoH uHepuUMH. B3aumonelcTBue TeNn Kak IMpPUYMHA
W3MEHEHUsI CKOPOCTU ABWKEHHUS Ted. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTH
BenecTBa. CBs3b IMIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIECTBA.

Cuia kak XapakTepucTuKa B3aumojeicTBus Ten. Cuina ynpyroctu v 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMOIIBI TUHAMOMETpPA. SIBIIEHUE TATOTEHUS U cuiia TskecTH. Crita
TSDKECTH Ha JIpyrux mia”etax. Bec tema. HeBecomocTs. CliokeHHE CHUJI, HAMPaBICHHBIX
nmo ojgHou mnpsiMol. PaBHopelcTByromas cwi. Cuina TpeHus. TpeHHE CKOJBXKEHHS H
TpeHHE NMoKosA. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.
Habnronenre MexaHH4eCcKoro ABM)KCHUS Telia.

=

N3mepenue CKOpoCcTH NPSIMOJIMHEMHOTO IBUKEHUS.
HaGmronenre ssBIeHUS HHEPIUH.
HaGtoieHre u3MeHeHus1 CKOPOCTH MPY B3aUMOJICHCTBHUH TElL.

e wnN

CpaBHEHHME MacC MO B3aUMOJICUCTBUIO TEIL.
CrnoxeHue cuil, HalpaBJICHHBIX 110 OJJHON IPSIMOM.
Jlabopamopnuie padomut u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBWXKEHUS (IIapUKa B JKUJKOCTH,
MOJIETH 3JIEKTPUYECKOTO aBTOMOOWIIS U TaK Jjajee).
2. OmpeneneHue cCpelHEW CKOPOCTH CKOJIbKEHUs Opycka WIM IIapukKa [0
HAKJIOHHOM TJIOCKOCTH.
3. OmnpeneneHne MIOTHOCTH TBEPAOTO TEA.
4. OmnbIThl, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTb pacTskeHus  (nedopmarimmn)
MPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.
5. OneITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJBXKEHHUS OT Beca
TEeJa U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

Hasnenne. CrocoObl yMEHBIICHHMs W YBeNWYeHHs naBicHus. JlaBieHuwe rasa.
3aBUCUMOCTD JIaBJieHUs ra3za oT o0bEma, TemnepaTtypsl. [lepegada naBineHus: TBEpABIMU
TeJaMu, KUAKOCTAMM M Ta3zamMu. 3akoH [lackans. IlHeBMaTMyeckue MalIUHBI.
3aBUCUMOCTD JIaBJICHHUS SKHJKOCTH OT TJIyOWHBIL. [HIpocTaTU4YecKuil Mmapaokc.
Coobmaronecs cocyasl. [ uapaBnuyeckue MeXaHU3MBbl.

Atmocdepa 3emuin u armocdepHoe AaBieHue. I[IpUUMHBI CYyIIECTBOBAHMUS
BO3IymIHOM o0onouku 3emuu. OnwiT Toppudennu. M3meperne armMochepHOro 1aBieHusI.
3aBUCUMOCTb aTMOC(EPHOIO AABJICHUSI OT BBICOTHI Haj ypoBHeM Mops. [Tpubopst amns
U3MEpeHUs: aTMOC(EPHOTO JABJICHHUS.



e

HWCTBUE >XUAKOCTH M Ta3a Ha HOFpY)KéHHO@ B HHUX Te€n0. BrITankuparoias

(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.
Hemoncmpayuu.

oukwnNeE

N

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIEPaTypBhl.

[Iepenaua naBneHUs )KUAKOCTBIO U Ta30M.

Coo0maronuecs: CoCy/ibl.

I'mppaBimueckunt npecc.

[IposiBnenue aeiicTBUst aTMOC(HEPHOTO JTABICHUS.

3aBUCHUMOCTb BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM 4YacTh Tena u
IJIOTHOCTH KHIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEN CUIIBI BECY BBITCCHEHHOW KHUJIKOCTH.

VYcinoBue miaBaHusl Te: IUIaBAHUE WM TOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIICHHS INIOTHOCTEH Tejla M KUIKOCTH.

Jlabopamopnusie padbomul u onvimel.

1.

Pa

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMA MOTPYXKEHHOH B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAIKUBAIOIIEH CUJIbI, AEMCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBHCMMOCTH BBITAIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEH HA TEIO B
KUIKOCTH, OT MACCHI TeJIA.

OneITbl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JIEHCTBYIOIIEH Ha TEIO B JKHIAKOCTH, OT O00BbEMa MOTPYXKEHHOH B KHUIKOCTH
YaCTH Tela U OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKHA U ONPEIEICHUE €€
Irpy30I0ABEMHOCTH.

3ae S. PaboTra 1 MOLIHOCTH. JHEpPIrus.

Mexannueckas padota. MOUTHOCTb.
[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHs

pblyara.

[IpumeHeHne npaBuiia paBHOBECUs pbluara K OJOKYy. «30J0TO€ MpaBUIIO»

Mexanuku. KIIJ1 nmpocTeix Mmexanu3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas 3Heprus. Kunernueckas u noreHuuaibHas 3Heprus. llpespainenue
OJIHOTO BHJAa MEXAHUYECKON DHEPTUU B IPYTOW. 3aKOH COXPAHECHHMS DHEPTUH B MEXAHUKE.
Jemoncmpayuu.

1.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimeol.

1.

2.
3.
4.
8 KJUIA

Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIDKCHHH Teja IO
TOPU30HTAIBHOM MMOBEPXHOCTH.

HccnenoBanue ycmoBHil paBHOBECHUS pblyara.

Namepenue KII/ Hak1OHHOM TIIIOCKOCTH.

N3ydeHue 3ak0Ha COXpaHEHU MEXaHUYECKON YHEPIHUH.

CC



Pa3nen 6. TerioBble siBJIeHMSsI.

OCHOBHBIE MOJIOXKEHUSI MOJICKYISIPHO-KMHETUUECKON TEOPUM CTPOCHMS BELIECTBA.
Macca u pasmepsl aroMOoB U MoJieKyid. OTMBITB, NOATBEPKJAIOIINE OCHOBHBIE
MOJIOKEHUS MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopenu  TBEPHOrO, KHUAKOLO M  Ta3000pa3HOrO0  COCTOSIHMM — BEIIECTBa.
Kpucrannuueckne u amopdubie Tena. OOBbSCHEHHE CBOMCTB Ta3oB, JKUIKOCTEH H
TBEPABIX TEJI HA OCHOBE MOJOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMaurBaHUE
Y KanWJUISIpHBIE siBJICHU. TerioBoe paciImpeHue U coxaTue.

Temnepartypa. CBsi3b TEMIIEpAaTyphl CO CKOPOCTBIO TEIUIOBOTO ABHKEHUS YACTHII.
Buayrpennsis sHeprus. CrocoObl M3MEHEHHsS BHYTPEHHEW JHEPruu: TeIuionepeaada u
coBepuieHHe paboTel. Buasl Temionepenayu:  TEIUIONPOBOJHOCTb, KOHBEKIIHUA,
W3JIy4YEHHUE.

KomuuectBo TemmoTel. YaenmbHas TEIIOEMKOCTh BeEIIeCTBA. 1eIUIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oanaxca. [lmaBieHwe W OTBepAcBaHHC
KPUCTAJUTMYECKUX BEIIECTB. YJIeNbHAsl TemioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHjeHcanus. Mcmapenuwe. Kumenwme. VYienpHas — Teruiota  mapooOpa3oBaHUS.
3aBUCHUMOCTD TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBICHUS.

BnaxunocTs Bo3ayxa.

DHeprus ToIuBa. Y ieibHas TeIioTa CrTOpaHusl.

[Ipunuunst padotel TemioBbix apurarenei KIIJI remnoBoro neurarens. TemioBbie
JIBUTATEJIM U 3aIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS PHEPTUU B TEILIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO IBUKEHUSI.

Hab6monenue nuddysun.
HaOnronenue siBjieHu cMauyMBaHUs U KaMJLUIAPHBIX SIBJICHUH.

W

Ha6n}oz[eHHe TCIIOBOT'O pAaCIINPCHUA TCIIL.

v

N3meHneHune paBieHusi rasa MNpd HM3MEHEHHMM O00bEMa W HArpeBaHUM WIHU
OXJIAXCHUU.

[IpaBuna usmepeHus TeMnepaTypsl.

Buas! Tennonepenaun.

OxJaxxieHe Mpu COBEPUICHUHN pabOTHI.

o N

HarpeBanwue npu coBepiieHUN padOThl BHEITHUME CHIIAMHU.

10. CpaBHeHHE TEMI0EMKOCTEH pa3InYHbIX BEIIECTB.

11. HaOmronenue KUIIeHus.

12.HaGmroieHre MoCcTOsSHCTBA TEMIIEPATYPhI MPHU TIABJICHUH.

13. Mojaenu TEIUIOBBIX ABHUTATEIICH.

Jlabopamopnusie padbomul u onvimel.

1. OnbIThl IO OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUSL.

2. OmnbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB TTOBAPEHHOM COJIM UJTU caxapa.

3. OmnbITHI 10 HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJKOCTENH U TBEPABIX
TEJl.



4. OmpepeneHue JaBieHHs Bo3Ayxa B OajUloHe HINpULa.

5. OmbIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0bEéMa u
HarpeBaHUs WU OXJIAXKICHUSI.

6. [IpoBepka rumoTe3pl JTUHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJOHMKA >KMJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPaTyPhI.

7. HaGmrogenwe uW3MEHEHHMs] BHYTPEHHEW HHEpruM Tejda B  pe3yJibTare
TEIJIONEpeiaun U paboThl BHEIIHUX CHUII.

8. UccnenoBaHue sBIIEHUS TEIIOOOMEHA MPHU CMEIIMBAHUM XOJIOAHOW U ropsyeit
BOJIBI.

9. OmpezaeneHue KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE ¢
HarpeThiM METAITTHYECKUM LIJIMHIPOM.

10. Onpenenenue yieabHON TEIJIOEMKOCTH BEILIECTBA.

11. MccneqoBanue mporecca HCapeHusl.

12. OnpeneneHue OTHOCUTENIBHOW BIIaKHOCTH BO3/1yXa.

13. OnpeneneHue yaenbHON TEIIOTHI IJIABJICHUS JIbJIA.

Pazjen 7. DiiekTprueckue 1 MATHUTHbIE SIBJICHHSI.

OnekTpuzanus Ten. J[Ba poma dNeKTpUYECKUX 3apsAnoB. BzaumonericTBue
3apsbKeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTH CHJIbI B3aUMOCHCTBUS 3apsKEHHBIX Tell
OT BEJIMYUHBI 3aPS/IOB U PACCTOSHUSI MEXTY TEJIaMu).

Onektpuueckoe mojne. Hanpsok€HHOCTh  anekTpuueckoro mons. [IpuHnun
CYNEpHO3ULUHU AIEKTPUUYECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuueckux 3apsioB. OJIEMEHTApHBIA JJIEKTPUYECKUNA 3apsl.
Crpoenue aroma. [IpoBOOHMKM M IUAIIEKTPUKHA. 3aKOH COXPAHEHHUs JJIEKTPUYECKOTO
3apsna.

DJIEKTPUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA SJIEKTPUYECKOro TOKA. MICTOUHMKMN
MOCTOSIHHOTO ~ TOKa. JIeHCTBHUSL DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKHUM TOK B )KHIKOCTSAX U Ta3ax.

OnekTpuueckas uemnb. Cuna Toka. DiekTpuueckoe HampstkeHue. ConpoThBiIeHUE
MPOBOJIHUKA. YACIBHOE COMPOTHBJICHUE BemecTBa. 3akoH Oma g ydacTKa IeMH.
[TocnepoBaTenbHOE U MapaIEIbHOE COSTUHEHNE POBOJHUKOB.

PaGota u  MoOImHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenua.
DNeKTpUYecKre Ienu W MOTpeOuTeNn 3JeKTpudeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3anmonelcTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHoe
nosie. MarauTHoe nose 3eMiu U ero 3HaueHue ais ku3Hu Ha 3emuie. OnbIT Dpcrena.
MarHuTtHoe Moje 3IEKTPUYECKOro Toka. [IpruMeHeHue >SJIEeKTPOMarHUTOB B TEXHUKE.
JleficTBr€ MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM. DJEKTPOABUTATENH MOCTOSHHOIO
Toka. Mcnonp30BaHUE SIEKTPOABUTATENEl B TEXHUYECKUX YCTPOMCTBaX MW Ha
TpaHCIOpTE.

OnbiTel @apages. SIBiaeHUE HIEKTpOMarHUTHON wWHAYKUMHU. [IpaBuno JleHma.
OnektporeHepatop. CrocoObl MOTyUYeHHS SJIEKTPUUECKON IHEPTUH. DICKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUU.



[Hemoncmpayuu.

O oNOUhWN R

DIIeKTpHU3aIusl Tel.

JIBa poJia 3EKTPUYECKUX 3apAIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TE.
YCTpOMCTBO U JEUCTBUE AIIEKTPOCKOIIA.

DNeKTpocTaThuyecKasi HHIYKIHUS.

3aKOH COXPaHEHMS AJIEKTPUYECKHUX 3aPsJIOB.

[IpoBOIHUKH U THAIIEKTPUKHU.

MopaenupoBaHK€e CUTIOBBIX JIMHUNA 3JIEKTPUYECKOTO OIS,

HMcTouyHMKY TOCTOSSHHOTO TOKA.

JlencTBus 3JIEKTPUYECKOTO TOKA.

10. DneKTpUUeCKUi TOK B KUJIKOCTH.

11.T'a30BbIN pa3ps.

12. I3MepeHue CHITbl TOKa aMIIEPMETPOM.

13. M3MepeHue 3IeKTPUIECKOr0 HAMPSKEHUS BOJIbTMETPOM.
14.Peocrat 1 Mara3u CONPOTUBIICHUN.

15. B3aumoieiicTBHE MOCTOSSHHBIX MAarHUTOB.

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS IMOJFOCOB MATHUTA.
17.MonenupoBaHue MarHUTHBIX MOJIEH MMOCTOSIHHBIX MAarHUTOB.

18. OmnbIT Dpcrena.

19. MarauTHo€ 1oJje ToKa. IJIEeKTPOMarHur.

20. JleficTBME MarHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM.

21. DJeKTpOABUTATEINb MOCTOSIHHOTO TOKA.

22.HccnenoBanue ABIEHUS JIEKTPOMAarHUTHON MHIYKIIUY.
23.OnbiTel Papajes.

24.3aBUCUMOCTh  HAaNpaBJ€HUS HWHJIYKIMOHHOTO TOKa OT YCIOBHM  €ro

BO3HHUKHOBCHUA.

25.DneKTporeHepaTop NOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomut u onvimeol.

1.

o v kw

OnBITHI 1o Ha6J'II-OI[€HI/II-O QJICKTPpHU3alIuU TCJI HHHYKHHGﬁ 141 IIpu

COIIPUKOCHOBCHUMU.
HccnenoBanue JICUCTBUS QJICKTPHUICCKOTO I10JIA Ha  IIPOBOIHUKHU 141
JAUDJICKTPUKU.

COopka u npoBepka paboThI JIEKTPUUYECKOM 1IeTH MOCTOSTHHOTO TOKA.
W3mepeHne u peryinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryinupoBaHue HaIpsHKEHUSI.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, HIYLIErO YEpPeE3 pe3ucTop, OT
CONPOTHUBIICHUSI PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OnepIThl, JEMOHCTPUPYIOIIKME 3aBHUCHUMOCTH 3JEKTPUYECKOTO0 COMPOTUBIECHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IJIOMIA 1 ONIEPEYHOr0 CEUEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOKEHUs HAOPSHKEHUW TPU  NOCIEJOBATEIbHOM
COEIMHEHUU ABYX PE3UCTOPOB.



9. IlpoBepka mpaBuna Juisi CWIbl TOKAa MPU MAPAJUIEIBHOM COEIUHEHUH
PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTOP.

11. OnpeneneHue MOIMHOCTH JIEKTPUUYECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12.WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 JaMIIO4Ky, OT
HaIpsKEHUSI Ha HEll.

13.Onpenenenue KII1/1 narpeBaTesns.

14. UccnenoBaHre MAarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15.3y4eHre MarHUTHOTO TIOJSl TIOCTOSTHHBIX MAarHWTOB NPU MX OOBEIUHEHUU U
pa3ieyieHUuH.

16. MccnenoBanne qeHCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.OnsbIThl, I€MOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTyIIKU C
TOKOM M MarHuta OT CHJIbI TOKAa ¥ HAIlPaBJIEHUS TOKA B KaTyLIKE.

18. 3yueHue elcTBUS MarHUTHOT'O MOJIs1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyupoBaHue U U3y4eHHE paOOThI JIEKTPOIBUTATENS.

20. Uzmepenue KIIJ[ anekTpoaBUraTeIbHOM yCTaHOBKH.

21.00BITBI MO  HUCCIAEAOBAaHUIO  SBJICHUS  DJIGKTPOMArHUTHOW  WHIYKIWU:
UCCIIE0BAaHUE U3BMEHEHN 3HAUEHUS U HAIIPaBJICHUS UHIYKIIMOHHOTO TOKa.

9 KIIACC

Pasnea 8. Mexannueckue siBJeHUs.

Mexannyeckoe — aBmkeHHe.  MarepuanpHag — Touka. Cucrema  OTCYETA.
OTHOCHUTENBHOCTh ~ MEXaHMYECKOrOo  JBWKEHUSA. PaBHOMEpHOE  NpsSMOJIMHEWHOE
nBwxeHue. HepaBHoMepHOe mnpsMosiMHEHOEe naBukeHue. CpelnHsss W MIHOBEHHas
CKOPOCTB TeJIa IIPU HEPAaBHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOE JBIKeHHe. CBOOOIHOE MajcHUE.
Omnbitel ["anuines.

PaBHOMepHOe JBUXKEHHME N0 OKpyXHOcTH. Ilepuog u dacrota oOpaieHus.
JIuHelHas u yriioBas CKOpOCTH. [{eHTpOCTpeMUTENIbHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herotona. Btopoit 3akoH Hprorona. Tpermii 3akoH HproToHa.
[IpuHIUIT CyTIepIIO3ULIHY CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUS CKOJBXKEHUS, CHUia
TPEHUS MTOKOs, IPYTrUe BUBI TPCHUS.

Cuna TSKeCTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOIHOTO IMaJICHUS.
JlBmxenue mnaHer Bokpyr Connna. IlepBas xocmmuueckas ckopocTs. HeBecoMocTs u
HEPErpy3Ku.

PaBHOBecne wmarepuanpHO TOYKH. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusi. MOMEHT cuJibl. LIeHTp TsKecTH.

Nmnynec Tena. M3meHenue wummyibca. WMmynbc cunibl. 3aKOH COXpaHEHUs
uMIyJjibca. PeakTuBHOE JBUKEHHE.

Mexanuueckass paboTa U MOLIHOCTb. PaboTa cui TAXKECTH, yNPYroCTH, TPEHHUS.
CBs3b 3Hepruu u pabotsl. [loTeHnnanbHas sHEprus Tesna, MOAHITOTO Hal TOBEPXHOCTHIO



3emid. [loTeHmanbHas OHCPIUA C)KaTon IIPY>XUHBI. Kunernueckas OHCPIu-. TeopeMa 0

KMHETUYECKON YHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTHH.
Hemoncmpayuu.

1.

ouvkew

7.
8.
0.

HabmroneHne MexaHWYecKOro JBM)KEHUS Tejla OTHOCHTEIBHO PAa3HBIX Tel
OTCU€Ta.

CpaBHeHME TIyTe M TpaeKTOPUM JBHXKEHHS OJHOIO M TOrO JK€ Tena
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCUETA.

N3MepeHne CKOpoCcTH U YCKOPEHUS IPSIMOJIMHENHOTO JIBU)KEHUS.
NccnenoBanne npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue ABM>KeHUs Tea M0 OKPY>KHOCTH.

Habmronenne MexaHWYeCKHUX SIBIIEHUH, MPOUCXOIAIIMX B CUCTEME OTCUéra
«Tenexka» npu e€ pPaBHOMEPHOM M YCKOPEHHOM J[BHXKEHHUHM OTHOCHUTENIBHO
KaOuHeTa QU3HKH.

3aBHCHMOCTb YCKOPEHUS TeJla OT MaCcChl TeJa U IEUCTBYIOIIEH Ha HErO CHIIBI.
HaGuronenne paBeHCTBaA CUIT ITPU B3AUMOJECHCTBUY TEIL.

M3meHeHue Beca Tena Npu YCKOPEHHOM JBUKEHUU.

10.IIepenaya umnyibca Npyu B3aUMOJICHCTBUY TE.
11.TIpeoOpa3oBaHus SHEPTUH IIPU B3aUMOACHCTBUH Tell.

12. CoxpaHeHue UMIyJibca IpU HEYIPYroM B3aUMOIEUCTBHH.

13. Coxpanenue uMIyibca Ipu abCOMOTHO YIIPYTroM B3aUMOACHCTBHUH.

14. HaGmroieHne peakTUBHOTO JIBUXKECHHUSL.

15. CoxpaneHue MEXaHM4eCKOW IHEPTUU MPU CBOOOTHOM IMaJICHUU.

16.CoxpaHeHne MEXaHWYECKOW SHEpPruM MNpH JBIXKCHUHU Tella MOoJ JeUCTBUEM

IPYKHUHBIL.

Jlabopamopnuie padbomut u onvimeul.

1.

®

KoncTpynpoBanue Tpakra s pa3rOHa M JAJIBHEWUINEr0 pPaBHOMEPHOTO
JBUKEHUS IIAPUKA WU TEJIEHKKU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUs OpycKa WM JIBUKEHHs IapHuKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHMsI Tejla MpPU PABHOYCKOPEHHOM [JBUYKEHUHU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHU INPU PAaBHOYCKOPEHHOM
JIBY)KEHNHU 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka runoTressl: €ciau MpU PaBHOYCKOPEHHOM JBM)KEHMM 0€3 HadalbHOMN
CKOPOCTM IIyTH OTHOCSATCS KaK psiJi HEUYETHBIX 4YHCEN, TO COOTBETCTBYIOLIUE
POMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHUJIbI HOPMAaJIbHOIO
JaBJICHUS.

Onpenenenue ko3¢ punreHTa TpeHUs CKOIbKEHUS.

Ornpenenenue )KECTKOCTU MPYKHUHBI.

Onpenenenue paboOTHl CHIIBI TPEHHs MPU PAaBHOMEPHOM JIBMXKEHUH Teja IO
TOPU30HTAIIBHOW ITOBEPXHOCTH.



10. Onpenenenuie pabOThI CHIIbI YIIPYTOCTH MIPHU MOIBEME IPy3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yuyeHune 3aK0Ha COXPAaHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue Kojie0aHus U BOJIHBI.

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEPHO,

4acToTa, amIUIUTyAa. MareMaTHdecKud W TpPYXKUHHBIM MasTHUKU. [IpeBpaieHue

OHCPIUuur npu KoiebaTeIbHOM JABUXXCHHUU.

3aTYXaIOH_II/Ie KoJICOaHMSI. BLIHY)KILGHHLIC kosicOanms. PesoHanc. MexaHWYeCKHe

BOJIHEI. CBOMCTBA MEXaHHMYCCKHX BOJIH. HpOI[OJ'IBHBIC U TIOIICPCUYHBLIC BOJIHBI. I[J'II/IHa
BOJIHBI M CKOPOCTb e€ PacCIIpoOCTPaHCHUA. MexaHuueCcKHe BOJIHBI B TBépI[OM TCIIC,

celicCMHUYECKUE BOJIHEIL.

3Byk. I'pomMkocTh 3Byka W BbicoTa ToHA. OTtpaxkenue 3Byka. HMHbpa3Byk u

yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne xoneOaHUM Ted MOJ JEUCTBUEM CHWIIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U HA MIPYKUHE.

HabGmroneHne BBIHYKIEHHBIX KOJICOAHW U pe30HaHca.

Pacnipoctpanenue mpog0abHBIX U TIONIEPEYHBIX BOJH (HA MOCIIHN).
Hab6mronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

uewnN

AKyCTHYECKN PE30HAHC.

Jlabopamopnuie padomul u onvimeol.

1. OmnpeneneHue 4acTOTHl U IEPHOIa KOJIEOAHUN MAaTEMaTHYECKOTO MAasITHUKA.

2. OrmpezeneHue 4acTOThI U IEPHOJA KOJIeOaHUH TIPYKMHHOTO MasITHUKA.

3. UccnenoBaHue 3aBUCHMOCTH MEpHOJA KOJEOAHHUM MOJIBEIIEHHOTO K HUTH Ipy3a
OT JUITMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJA KOJEOAHUN MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. TlpoBepka HE3aBUCHMOCTHU MEpUoja KoJeOaHUW rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OmbITBHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh MMEPHOJA KOJEOAHWH MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepeHue ycKOpeHHUs CBOOOTHOTO MaICHUS.

Pazpnen 10. DiieKTpOMarHuTHoe 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE ToJIE. DIIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa

ANEKTpOMAarHUTHbIX  BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Vcmonb3oBaHuE

QJICKTPOMAruuTHBIX BOJIH JIA COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BOJHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomst u onvimel.



1. V3yuyeHue CBOMCTB 9JIEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOMJIBHOI'O
TenedoHa.

Paszpnen 11. CBeToBBIC SIBJICHHS.

JIyueBas mognens cBera. Mcrounuku csera. [IpsMonmHelHOE pacnpoCTpaHEHHE
ceera. 3atMmenuss Conuua u Jlynsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpaXKCHMsI CBETA.

[Ipenomnenne cBera. 3aKoH npesnomMieHus cBeta. [lonHoe BHyTpeHHee oTpakeHHe
cBera. Mcnonap30BaHue MTOJIHOTO BHYTPEHHEIO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX.

JInnza. Xox nydeil B nuH3e. Ontuyeckas cucrema ¢oToamnmnapara, MUKPOCKOIa U
Teneckomna. ['y1a3 kak onTudeckas cucreMa. biim3opykocTh U AJaIbHO30PKOCTb.

Pasnoxxenne 6enoro csetra B crekrp. OnbiTel HetoToHa. CrokeHue cneKTpaabHbIX
uBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsiMonInHENHOE paclIpoCTpaHEHHUE CBETA.

Otpaxenue cBera.

[Tomyuenue n306paxeHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiieHue cBera.

OnTuyeckuii CBETOBOJL.

Xox myuelt B coOuparouei JinH3e.

XoJ Jiydeu B pacCEeHUBarOIIEH JIMH3E.

[TonydyeHne n300pakeHU ¢ TOMOUIBIO JIMH3.

O 00Nk WN R

[Tpuniun neicteus oTtoanmapata, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens riasa.
11.Pa3noxkeHue 6enoro cBeTa B CIEKT.
12.TTonydyeHue 6enoro cBera Npu CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie pabomor u onvimeol.
1. UccnenoBaHue 3aBUCUMOCTH yrila OTPaXEHUS CBETOBOTO Jyda OT yIJa
MaJICHUs.
2. HM3ydeHue xapaKTEepUCTUK U300paKEHUs MPEIMETa B INIOCKOM 3€pKaje.
3. HccnenoBanue 3aBUCHUMOCTH yrila MPETOMJICHHUS CBETOBOTO Jiydya OT YIJia
NaJIeHUs HAa TPAHULE «BO3yX—CTEKIIO».
4. Tlonyuyenue n300paxeHUI C MOMOILBIO COOMPAIOIIEH JTUH3BI.
5. Ompegnenenue (OKYCHOTO pACCTOSHHMS M ONTHYECKON CHJIBI COOMparolen
JIUH3BL.
6. OINBITHI IO PA3TI0KEHUIO OEJI0r0 CBETA B CIIEKTP.
7. OnpIThl TO BOCHPHUATHIO I[BETa MPEAMETOB NpH HUX HAOIIOACHUU Yepes
[[BETOBBIE (DUIIBTPBHL.
Pa3znen 12. KBaHnTOBBIE sIBJICHUS.
Onwitel Pesepdpopna u 1utanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomieHue ceeta aroMoM. KBaHThl. JInHEHYaThIe CIEKTPHI.



PannoaktuBHOCTh. Anb(a, 6eTa- U raMmma-usinydeHus. CTpoeHHe aTOMHOTO sapa.
Hyxnonnas monens atromHoro sijapa. Mzoronsl. PagunoaktuBHble npespaiienus. [lepuon
IoJIypacnaja aTOMHBIX sJIep.

Snepuble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAI0BOIO M MacCOBOTO YUCEN. DHEPTrus
CBA3M aTOMHBIX sifep. CBs3b Macchl M SHEpruu. Peakuuu cuHTE3a U JEJIEHUS SJEp.
Hctounuku s1epruun CoJiHia 1 3BE31.

Snepnas oHepretuka. JIeHCTBHS pPAangMOAKTUBHBIX M3JIYy4YCHHMM Ha JKUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U31yYEHHUs U MOTJIOLIEHHUS.

=

CnexTpsl pa3JIMYHbIX Ia30B.

CnexTp Bogopoaa.

Habnronenue TpekoB B kamepe BuibcoHa.
Pabota cuéTurka HOHU3UPYIOIMNUX U3TYICHUH.

e wnN

Peructpanus n3nydeHusi npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnusie pabomul u onvimel.

1. HaOumrozeHre CIUIOIHBIX U JINHEWYATBIX CIIEKTPOB U3JIYyYEHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH (I10

dotorpadusim).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOPHUTENBHO-00001IAIOIIUI MOTYJIb.

[ToBTOpUTENBHO-00001IAIOIINN MOAYIb TMpeAHa3HAYeH IS CUCTeMaTH3aluu U
0000111eHUsT TPEAMETHOIO COAEPKAHUS U ONBITA JEATEIbHOCTH, MPUOOPETEHHOIO MpHU
U3YYeHHH BCEero Kypca (u3uku, a Takke g TMOATOTOBKA K OCHOBHOMY
rOCyJJapCTBEHHOMY 9K3aMEHY MO (U3HKE JJIsi 00yUJaroIIMXCsl, BRIOPABIIMX 3TOT YUCOHBIN
peaMET.

[Ipy u3yyeHUM AAHHOIO MOAYJS PEATUIYIOTCI U CUCTEMATHU3UPYIOTCS BUbI
NeSITEIbHOCTH, HAa OCHOBE KOTOPBIX 00ecredynBaeTcss JOCTH)KEHHE MpPEeIMETHBIX H
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yJbTaToOB oOy4deHus, dbopmupyercs
€CTECTBEHHOHAay4YHass TPAaMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB HCCIIEJOBaHUS
SBJIICHUN MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3NYECKUE SBIICHUSA,
OpUMEHsISl TOJIyYeHHbIE 3HaHMs, pelaTh 3aJadyd, B TOM YHCIIe KauyeCTBEHHbIE U
9KCIIEPUMEHTAIIbHBIE.

[TpuHIMNHAIBHO NE€ATEeIbHOCTHBINM XapakTep NAaHHOTO pasfena pealusyercs 3a
CY€T TOT0, UTO O0YYAIOLIMECS BBIMOJIHAIOT 33/1aHNs, B KOTOPBIX UM IIPEAIaraercs:

Ha OCHOBE IOJIYYCHHBIX 3HaHHUI pacrno3HaBaTh U HAyYHO OOBSACHATH (U3MUECKUE
SIBJICHUS B OKPY>KalOILLEH TPUPOJIE U ITIOBCETHEBHOW JKU3HU;

UCIIOJIb30BAaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NUECKUX SIBICHU, B TOM YHCIIE
JUISI TIPOBEPKH TUIIOTE3 U MOJTYyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4dHbIE OCHOBBI Hauboiee BaXKHBIX JIOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HanpuMep, MPAKTUYECKOIO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB



OHCPIrM Ha OCHOBC 3dKOHA IIPCBpAIICHHUA W COXPAHCHHUSA BCCX HN3BCCTHBIX BHUJ/OB
OHCPI'Uu.



INVTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydenne (u3MKM Ha ypoOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAINpPABICHO Ha

AOCTMIKCHUC  JIMYHOCTHBLIX, MCTANIPCAMCTHBIX MW IMPCAMCTHBIX O6pa3OBaTeJIBHBIX

pe3yNbTaTOB.

B pesynpraTe m3zydyenus (U3MKM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Yy

oOyuarorerocst OyayT chopMUPOBaHBI CIEAYIONIUE JIMYHOCTHBIE Pe3yIbTaThl B YACTH:

1) naTPHOTHYECKOTO BOCTIMTAHUS:

— MpPOSIBIICHHE HMHTEpPECAa K MCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nuecKol HayKu;

— [IEHHOCTHOE OTHOIICHHE K IOCTHXKEHHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOT0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHMH OOIIECTBEHHO 3HAUYUMBIX M
ATHUYECKHX TMPOOJIEeM, CBSI3aHHBIX C NPAKTUYECKHUM MNPUMEHEHHEM JIOCTHKEHUMN
bu3uKy;

— OCO3HAHUE BaXXHOCTH MOPAJIbHO-3THUYECKUX MPUHITUIIOB B JEATEIBHOCTU YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHpPUATHE JCTETUYECKHX KauecTB (U3MYECKOW HayKu: €€ TapMOHHYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAHHUE IIEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHENIIEH COCTABISAIOLIEN KYJIbTYPBI;

— pa3BUTHE HAy4yHOM JIO0O3HATENBHOCTH, WHTEpeca K HCCIEI0BaTEIbCKON
NeSATETbHOCTH;

5) dopMupoBaHus KyJbTYPbI 310POBbS U IMOLIMOHAILHOTO 0J1ATONIOJIYYHsI:

— OCO3HaHWe IIeHHOCTH Oe3zomacHOoro o0pa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTHU MPaBUJI O€30MaCHOrO MOBEIECHUS Ha TPAHCIIOPTE,
HAa JIOporax, ¢ 3JIEKTPUYECKUM U TETUIOBBIM 000pPYI0BaHUEM B JOMAIIHUX YCIOBHSIX;
— c(OpMUPOBAHHOCTh HaBBIKA PEQIICKCUU, NTPU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOI'0 € MpaBa y Ipyroro 4eJoBeKa;

6) Tpya10BOr0 BOCIIUTAHUSA:

— AaKTHUBHOE Yy4yacTHE€ B PEIICHHM MPAKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alii, TOpojaa, Kpas) TEXHOJOTHYECKOW U COLMAIbHOU
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (U3HMUECKUX 3HAHUK;

— UHTEpEC K MPAKTUYECKOMY U3yUEHUIO MTPOQECCHil, CBSI3aHHBIX ¢ (U3HUKO;

7) 3K0JI0TM4€eCKOr0 BOCIIMTAHUSA:

— OpHUEHTaIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHWU ISl PEIIeHHs 3a/lady B 001acTh
OKpY’KaloIlleil cpenpl, IUIAHUPOBAHUS TMOCTYNKOB U OLEHKH HX BO3MOXHBIX
MOCJIEJICTBUM JIs1 OKPY>Kalollel Cpeibl;



® — OCO3HAaHHWE TJIOOATBHOTO XapakTepa JKOJOTHYECKUX TMpobjIeM | MmyTed ux
pelIeHMUS;

e §8) ajanTanuy K M3MEHAKINUMCS YCJIOBHSAM COUMAJIBLHOM U NIPUPOIHOM CpeabI:

® — NOTpeOHOCTh BO B3aMMOJICUCTBUU MPHU BBINOJHEHUU MCCIECIOBAHUM U MPOEKTOB
(hU3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JIPYTHX;

® — [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO NCSATEIbHOCTD;

¢ — nOTpeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uncie GOpMYyIUpPOBATh UJICH,
MOHSTHS, TUTIOTE3BI O GPUBHUECKUX OOBEKTAX U SIBICHUSIX;

e — oOco3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JIacTu
busuky;

¢ — [UIAHUPOBAHHUE CBOETO PA3BHUTHS B IPHOOPETCHUH HOBBIX (PM3UUCCKUX 3HAHUM;

® — CTpeMJICHHE aHAJIM3UPOBATh M BBHISABIATH B3aWMOCBSI3U TPHUPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOIb30BAHNEM (DU3UUECKUX 3HAHUM;

® — OIICHKAa CBOMX JEHUCTBUI C YUETOM BIIUSIHUS HA OKPY>KAIOIIYIO CPENly, BO3MOXKHBIX
ri100aabHBIX TTOCIEICTBU.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbraTe ocBoeHHUs mporpammbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y odyvarouierocsi Oyayt chopMUpoBaHbl MeTaNpeIMeTHbIe pPe3yabTaThl,
BKJIIOYAIOIIIME TTO3HABATENIbHBIE YHUBEPCAJIbHbIEC YUeOHbIE NEHCTBUS, KOMMYHUKATHUBHbBIE
YHHUBEpPCaJIbHbIE Y4eOHbIE ICUCTBUSI, PETYISITUBHBIE YHUBEPCAIbHbBIE yUeOHbIC ACHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe eiicTBUS

basoBble joruyeckue JeMCTBUA:
® BLISBJIATH M XapaKTEPU30BaTh CYIIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHUN );
®yCTAaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KIacCU(PUKALMK, OCHOBAaHUS MJIs
0000I1ICHUS U CPAaBHEHHS;
®BLISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B paccMaTpUBaeMbIX (QakTax,
JMAHHBIX ¥ HAOTIOJCHUSX, OTHOCAIIUXCS K (PU3HMUECKUM SIBICHUSIM;
® BLISIBJISTH IPUUUHHO-CIICJICTBEHHBIC CBS3H MPH U3YYCHUN (PU3MUYECKUX SBICHUN U
MPOIIECCOB, JIeNaTh BBIBOJBI C MUCIOIB30BAHUEM JIEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh TUITOTE3bI O B3AUMOCBS3IX (PU3NUECKUX BEITHYUNH;
®CaMOCTOSITENIbHO BBIOMpaTh CHoco0 penieHus y4deOHOM (usmueckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUS, BHIOOP HanbOOJIee MOAXOISIIETO C
y4€TOM CaMOCTOSITENIbHO BBIIETIEHHBIX KPUTEPUEB).
ba3oBble ucciienoBarTeibCKue 1eiCTBUS:
® 1ICITI0JI30BaTh BOMPOCHI KaK MCCJICI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
®IPOBOJNTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TIUIAHY OTBIT, HECIOXKHBIN
bU3UYECKUN SKCTIEPUMEHT, HEOOJBIIIOE UCCIIe0BaHNE (PU3UIECKOTO SIBICHUS;



®OLICHUBATh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTh MH(OPMAIUIO, MOIYYEHHYIO B
XOJI€ MCCIIEIOBAHMS WM SKCIIEPUMEHTA;

® CaMOCTOSITENIBHO (D OPMYNIHPOBaTh O0OOIIEHMST M BBIBOABI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS;

® IPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUYECKUX MPOIECCOB, a
TaKKe BBIIBUTaTh MPEAINOJIOKEHUSI 00 WX Pa3sBUTHH B HOBBIX YCJIOBHAX H
KOHTEKCTax.

PatGora ¢ undgopmanueii:

® IPUMEHSTH Pa3IMYHBIE METObI, MHCTPYMEHTHI U 3aMPOCHI MPH MOUCKE B 0TOOpe
uHPOpPMAIIMA WM JAHHBIX C YYETOM TPEIIOKEHHOW y4eOHOW (u3ndecKon
3aJ1a4u;

® aHANTM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETUPOBATH  HMH(MOPMAIUIO
pa3IMYHBIX BUJIOB U (POPM IIpeICTaBICHUS;

® CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (JOpMY MpeAcTaBiIeHUs UHPOpPMaLUU 1
WITIOCTPUPOBATh peIlaeMble 33Jaud HECIO0XXHBIMH CXEMaMH, JuarpaMMaMHu,
MHOU rpauKoil U X KOMOMHALIMSIMH.

KoMMyHHKaTHBHBIE YHHBepPCcAJIbHbIE yueOHbIe 1elCTBUS:

®B x0Jie 00CYXKJeHHUs y4yeOHOro mMaTepuana, pe3yJbTaToB JIAOOPATOPHBIX paboT U
IPOEKTOB 3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOU TEeMBbI U BBICKAa3bIBAThH
W/Ied, HAIleJICHHbIC Ha PEIIeHUE 3aJa4d W TOJJep)KaHue OJIarokKenaTeIbHOCTH
0OIIIEHHUS;

®COIIOCTABJIATh CBOU CYXICHHUS C CYKICHHSMHM JPYIMX YYaCTHMKOB JMAlora,
0OHApPY)KMBATh PA3IUYHE U CXOICTBO MO3UIINH;

® BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

eIyOJIMYHO MPEJCTABIATh PE3YJAbTaThl BBIIOJIHEHHOTO (DU3UYECKOrO OIbITa
(9KCIIepUMEHTA, UCCIIEeI0BaHMsI, TPOEKTA);

®[IOHUMaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW M WHAWBHUIYaJIbHON
paboThI pU pelIeHnH KOHKPETHOM (pru3nueckoil mpoOiemsl;

®IPUHUMATh 1LI€JM COBMECTHOW JESTEeIbHOCTH, OPraHU30BBIBATH JNEHCTBHS MO €&
JOCTM)KEHUIO: paclpesiesisiTh pPoiH, OOCYXJaTh NPOLECCHl M Pe3yNbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOIBKUX JIFOJIEH;

® BBITIOJIHATH CBOIO YacTh PaOOTHI, JOCTUTAsl KAYECTBEHHOTO PE3yiIbTaTa 10 CBOEMY
HAMpaBJICHUIO U KOOPAUHUPYS CBOH JCHCTBHSA C APYTUMH WICHAMU KOMAHIbI;

®OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOMMH MPOIYKT IO KPUTEPHUSIM,
CaMOCTOATEIbHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOAECHCTBUSI.

PerysiTuBHbIe YHUBepCcaJbHbIe YUeOHbIe JeHCTBHS
Camoopranuszaunmusi:

®BLISIBIIATh MPOOJEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYyalUsIX, TpeOyromux s
peteHus pU3NUeCKX 3HAHUM;



® OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOAAX MPUHATUS PELICHUN (MHAMBUIYAJIBHOE,
INPUHATHE PELICHUs] B TPYIIE, IPUHIATHE PELIEHUI IPpyIIoi);

® CAaMOCTOSITEIBHO COCTABIIATH AITOPUTM pelieHust GU3NIeCKOr 3a7aun WK TUTaHa
UCCIIEIOBAHUS C YUETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh IIPeIJIaracéMble BapUAHTHI PEILICHUN;

e ie71aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILIEHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

® 1aBaTh a/ICKBAaTHYIO OLEHKY CUTYalluH U IIPEJIararh IjaH €€ N3MEHEHUS;

®00BSACHATh MPUYHMHBI JOCTUKEHUS (HEAOCTUKEHUS) PE3yJIbTaTOB ACSITEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTHBBI B JEIATEIBHOCTb (B TOM YHCIE B XOJ BBIIIOJHEHUS
(U3NYECKOro MCCIIEJIOBAHUS WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB,
U3MEHUBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OIINOOK, BOZHUKIIUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUAM;

eCTaBUTh ceOs Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUHM Ha
HAy4YHYIO TEMY, IOHMMaTh MOTUBbI, HAMEPEHUS U JIOTHKY IPYyroro;

e[IpU3HABaTh CBOE MpPaBO Ha OMMOKY NpHU pelieHuu (U3NYEeCKUX 3ajad WIH B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ ITPaBO IPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOydenuss B 7 KJjacce MpeAMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOLUXCSI YMEHUI:

®ICTIONIb30BATh TMOHATHS: (U3MUECKHE W XUMHUYECKHE SIBICHHs, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAMHHIBI (U3MUYECKUX BEIHYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIecTBa (TBEPIOE, KUIKOE, ra3000pa3HoOe),
MEXaHUYECKOE JBUKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOPHS, PaBHOACHCTBYIOMIAsA cuiia, Aedopmarius (yrnpyras, miacTuieckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

epaznmuuath sABIeHUS (aud@ysus, TEmIoBoe JBMKEHUE YACTUI[ BEIIECTBA,
paBHOMEpHOE JBUKEHHUE, HEPaBHOMEPHOE IBUYKEHUE, HMHEepLHs,
B3aMMOJICVICTBHE TEJI, PABHOBECHE TBEPABIX TEJI C 3aAKPEIJIEHHON OCHIO
BpallleHus, Mepenada AaBiI€HUsT TBEPABIMH TEIaMH, >KUJIKOCTSIMU M Ta3aMmH,
atMocdepHOe JaBlieHHE, TIJIaBaHUE TeJ, MPEBPAIEHNS MEXaHUYECKOU YHEPTUH )
0 OINWCAaHMI0 MX XapaKTepHbIX CBOWCTB K HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIMX JaHHOE (PU3UYECKOE SIBJICHHE;

epacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (DU3UUYECKHX SIBICHUM B OKPYKAIOIIEM
MHUpE, B TOM uuciie (puU3nUecKue sBJICHHS B MPUPOAE: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXUBOW NPUPOJE, ACHUCTBUE CHIIBI
TPEHUs B MPUPOJAC W TEXHHUKE, BIMSHUE aTMOC(PEPHOrO IABJICHUSI Ha >KHUBOM
OpraHu3M, IUIaBaHUE PBIO, pblYard B TeJI€ YEJIOBEKA, MPU ITOM MEPEBOJUTH



NPAKTUYECKYI0 3a7ady B Yy4yeOHYI0, BBIJIEISATh CYUIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3NUECKUX SIBJICHUM;

®OMUCHIBATh HW3YYCHHBbIE CBOMCTBA Tel M (U3UYECKUE SBIICHUSA, HCIIOJIb3YS
¢usnyeckne BenuyuHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, MYTh,
CKOPOCTb, CPEAHSsA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUia
TpeHMsI, JaBjieHHe (TBEPAOrO Tena, KUIKOCTH, ra3a), BBHITAIKUBAIOILAS CHUIIA,
MeXxaHuuyeckasi paboTa, MOIIHOCTh, IJIEYO CHUJIBI, MOMEHT CHJIbI, KO3(h(UIIMEeHT
MOJIE3HOT'O JIEUCTBHSI MEXaHU3MOB, KHHETHYECKasi U MOTEHLUAJIbHAsL SHEPIus),
OpU OINWCAaHUU TMPABUIIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YEMBIX
BEJIMYMH, HMX O0O3HAYEeHHUS U EOUHUIBI (U3MUECKUX BEJIUYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTh TpaQUKd M3YYCHHBIX 3aBUCUMOCTEH (U3HUECKHUX
BEJIMYMH;

®XapaKTEepU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBJICHHUS U IPOLECCHI, HUCIONIb3YS
npaBujia CIOXKEHUs cui (BIOJb OJHOM mpsAmoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApXHMeJa, MpaBUiIO paBHOBECHUS pbluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHHMKH, 3aKOH COXPAHEHHUS MEXaHUYECKOW HHEpruu, MNpuU HTOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa U 3alUCBIBaTh €ro MaTeMaTH4YecKoe
BBIPAKEHUE;

®00BACHATh (DU3MUECKHUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil IpPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHHE M3 1—2 JOrMYecKux
maroB C¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUH,
$U3nYEeCKNX 3aKOHA UITH 3aKOHOMEPHOCTH;

epemiath pacu€THbIE 3a7aud B 1-2 necTBHSA, MCHOIB3YS 3aKOHBI U (OPMYJIHI,
CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HA OCHOBE aHaju3a YCIOBUS 3a/Jauu
3aMMCHIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHE BETUIUHBI B (POPMYJIBI
U TMPOBOJAUTH PACUETHI, HAXOJIUTHh CIPABOYHbIC JAaHHbBIE, HEOOXOAMMBIE IS
pemieHuss 3ajad, OILEHHWBATh PEATUCTUYHOCTh MONYyYEeHHOH (hu3muecKoi
BEJINYUHBI;

®pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIN (UINIECKHX
METO/IOB, B ONHCAHUMU HUCCIEIOBAHUS BBIACIATH NMPOBEPSAEMOE MPEAIONIO0KEHHUE
(runotesy), pa3auyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN Pe3yabTaT, HAXOIUTh
OIIMOKM B XO/I€ OIbITA, JIeJaTh BHIBOJIBI 10 €T0 pe3yibTaTaMm;

®IPOBOJIUTH OMBITHl MO HAOTIOJCHUIO (PU3NYECKUX SIBICHUM WU (HU3MUIECKUX
CBOMCTB Tell: (QOpMyIUpOBaTh MPOBEPSEMbIC MPEAMNOIOXKEHUs, COOUpaATh
YCTAaHOBKY W3 MpPEUIOKEHHOTO 00O0pYyIOBaHHUs, 3alHUCHIBATh XOJ OIbITa U
(dbopMynHUpOBaThH BHIBOJIBI;

® BLITIOJHATh MPSMbIE H3MEPEHHsS] PACCTOSHHS, BPEMEHH, Macchl Tena, 00bEMma,
CWJIBI M TeMIIepaTyphl C UCIOJIB30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX MPHOOPOB,
3amMchIBaTh TOKa3zaHusd NOpuOOpOB C y4y€ToM 3aJaHHOW  aOCONIOTHOM
MOTPEUTHOCTH U3MEPEHUI;



® IPOBOJINTH MCCIICIOBAHUE 3aBUCHMOCTH OJHON (PHU3UYECKON BEIIMUUHEI OT IPYTOH
C HCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTH NYTH PABHOMEPHO
JBUKYILErocs Teiaa OT BPEMEHH JIBUXKEHUS Tela, CUJIbl TPEHHS CKOJIbKEHUS OT
Beca Tella, KadyecTBa OOpabOTKM IMOBEPXHOCTEH TEeN M HE3aBUCUMOCTHU CHJIBI
TPEeHHs] OT TUIOIMIAJM CONMPUKOCHOBEHMS Tell, CUJIbl YIPYrOCTH OT YAJIMHEHUS
NPYXUHBI, BBITAIKUBAIOLIEH CHIIbI OT 00bEMa MOrpyKEHHON YacTHU Tela U OT
TUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTHU Tela, OT TIyOWHBI, Ha
KOTOPYIO TMOrPYKEHO TEJNO, YCJIOBUW IIJIABaHUS TEJ, YCIOBUU PaBHOBECHS
pplyara 1 OJIOKOB), y4acTBOBAaTh B IUIAHWPOBAaHUM Y4EOHOTO HCCIIEIOBAHMS,
coOupaTh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIEAYs MPEI0KEHHOMY IJIaHy,
¢ukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MYECKHUX BEIUYHH B
BUJIE MPEUIOKEHHBIX TaOnMIl U rpaduKoB, AenaTh BBIBOJABI MO pe3yjbTaTaM
UCCIIeIOBAHUS;

®IPOBOJANTH KOCBEHHbIE M3MEPEHUSI (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPIAOrO TeENla, CUJIAa TPEHUS CKOJBXEHHS, JAaBJICHHE BO3/yXa,
BBITAJIKMBAIOLAsl CWJA, JEHUCTBYIOLIash Ha IOIPYKEHHOE B KUAKOCTb TEJO,
KOA(Q(ULIMEHT TMOJEe3HOTO  JEHCTBUS  MPOCTBIX  MEXaHU3MOB),  Clenys
OPE/UIOKEHHOM  MHCTPYKIMHM: TpPHU  BBINOJIHEHUH H3MEpPEHHH coOuparh
AKCMEPUMEHTAIIbHYIO YCTAHOBKY U BBIYMCIISATH 3HAUEHUE UCKOMOM BEJIMYUHBI;

ecoONIOfaTh MpaBHJIa TEXHUKA O€30MacHOCTH Npu pabore ¢ JabopaTOpPHBIM
00opynoBaHHEM;

®yKa3bIBaTh IMPHUHIMIIBI ACUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JWHAMOMETpP, COOOLIAloIMecs COCyAbl, OapoMeTp, phlyar,
MOJIBWKHBIN M HETIOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTh;

®XapaKTepU30BaTh NPUHLMIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB € OMOPON Ha UX OMHMCAHMS (B TOM YMCIE: MOAIIUIHUKY, YCTPOUCTBO
BOJIONIPOBOJIA, THJIPABIMYECKHIM IIpecc, MAHOMETP, BBICOTOMEpP, IOPIIHEBOMN
HAcOC, apeoMeTp), MCMOJb3ysl 3HAHMUS O CBOMCTBAaX (U3MUECKHUX SBICHUU U
HeoO0XoanMble (pr3rueckre 3aKOHbI M 3aKOHOMEPHOCTH;

®IPUBOJUTH TPHUMEPHl (HAXOAWTh HH(POPMALMIO O TMPUMEpPax) MPaKTHIECKOTO
UCTIONB30BaHNUSA (U3NYECKUX 3HAHUI B TIOBCEIHEBHOM JKU3HU ISl 00eCTIeUeHus
0€30MacHOCTH NpU OOpallleHuu ¢ TpUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHMs 370pOBbS U COOIIOAEHUS HOPM HKOJIOTMUECKOIO IOBEJACHUS B
OKpYXaroliei cpene;

® OCYIIECTBIIATh OTOOP MCTOYHMKOB MH(pOpMaiuu B MIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUN U MyTEM
CPaBHEHMS Pa3IMYHbIX UICTOYHUKOB BBIICIATh HHPOPMALINIO, KOTOPas ABIISIETCA
MPOTUBOPEUMBOM MIIK MOXKET OBITh HEJJOCTOBEPHOIA;

®JICTIONIb30BAaTh TPU  BBIMOJIHEHUH Y4YEOHBIX 3a/laHuil  HAYYHO-TOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAep)KaHusl, CIIPAaBOUYHbIE MaTepUalbl, PECYpPChl CETH
WuTepHer, BiaaeTrh NpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAaILIUU U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;



®C03/1aBaThb COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2-3 uCTOYHMKOB HH(popManmuu (U3NIECKOTO COACPNKAHHUSI, B TOM YHCIIE
nyOJIMYHO AeNaTh KpaTKhe COOOIIEHUSI O pe3ysbTaTaX MPOEKTOB MM Y4eOHBIX
WCCJICIOBAHUM, TPHU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATHHHBIN
ammapar Kypca QU3uKH, COMPOBOXK/IAaTh BBICTYIUICHUE TIPE3CHTAIIUEIH;

eIpU  BBHINIOJIHEHWU YYEOHBIX TPOEKTOB M  HCCJIEAOBAHUU  paclpeneniTh
00513aHHOCTU B TPYMIE B COOTBETCTBHH C MOCTABJICHHBIMH 33JladyaMU, CIECIUTh
3a BBINIOJIHEHUEM IIJIaHa JICHCTBUH, aJlcKBaTHO OIICHUBATh COOCTBCHHBIN BKJIAJ B
JEATEeIbHOCTh TPYMIbI, BBICTPAMBATh KOMMYHMKATHUBHOE B3aUMOJICHCTBHE,
YUHUTHIBasi MHEHHUE OKPYKAIOIIUX.

K kxoHmy oOyueHus B 8 kjacce npeaMeTHbIE pe3yiabTaThl HAa 0a30BOM YpPOBHE

JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSI YMEHUM:

® JICITOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHHE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMUECKHE U aMOp(]HbIe
T€Ja, HACBIILIEHHBI M HEHACHIIIEHHBIN Hap, BIaXXHOCTh BO3/lyXa, TEMIEPATYpa,
BHYTPEHHSISI DHEPIUs, TEIUIOBOM JABUIATENb, AJIEMEHTAPHBIM AJIEKTPUUYECKUN
3apsf, DJIEKTPUYECKOE II0JIe, TNPOBOJHUKU U JIUAJIEKTPHUKH, ITOCTOSHHBIN
AIIEKTPUYECKNNA TOK, MATHUTHOE TIOJIE;

®pa3nuyaTh SIBICHUS (TEIIOBOE pacUIMpPEHUE U CKaTue, TeIionepeaaya, TemioBoe
paBHOBECHE, CMA4YMBAaHHUE, KANWUIAPHBIE SBJICHHUS, WUCIIAPEHHE, KOHJCHCALMS,
IUIaBJIEHUE, KpHUcTauin3anus (OTBEplieBaHUE), KHUIIEHUE, Temionepeaada
(TEerIonpoBOIHOCTD, KOHBEKIINS, U3Iy4eHue), JJEKTpU3anus  Tedl,
B3aUMOJCUCTBHE 3apsfoB, JEUCTBUSA JJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICUCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO TMOJsS Ha
NPOBOJHUK C TOKOM, OJJICKTPOMarHUTHasE HWHIAYKLUUS) 10 ONUCAHUIO UX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
¢u3nveckoe sIBICHNUE;

®pACIO3HABATh MPOSBICHUE HM3YyUYEHHBIX (U3MUECKUX SBJICHHUNU B OKPYKAIOIIEM
MHUpE, B TOM 4YHCIE (HU3UYECKHE SBICHUS B MPHPOJE: IMOBEPXHOCTHOE
HaTSDKEHWE W KalWUIAPHBIE SIBJIEHUS B IPUPOJE, KPUCTAUIBI B IPUPOJE,
uznydenne CoJHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opwu3bl, 00pa3oBaHUE
pochl, TyMaHa, WHEs, CHera, »JJIeKTpUYeCKue sBJIeHUs B arMmocdepe,
AJEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJI€ 3eMJIU, Apeild MOIIIOCOB,
pOJIb MarHUTHOIO TOJISL JUISl JKM3HU Ha 3emile, MOJIAPHOE CHUSHUE, IPU 3TOM
NEPEBOJUTh NPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBIJENATH CYIIECTBEHHbIE
CBOICTBA (MPU3HAKHN) PUINYECKUX SIBICHHUIA,

®OMUCHIBATh HW3YYCHHBbIE CBOMCTBA Tel M (PU3UYECKUE SBIICHHUS, HCIIOJb3YS
¢dusznueckue BENIUYUHBI (TeMIepaTypa, BHYTPEHHSSI JHEpPrusi, KOJIHYECTBO
TEIJIOTHI, yJEJbHAsl TEIUIOEMKOCTh BEIIECTBA, yJEJIbHAas TEIIOTA IUIABJICHMS,
ylenpHas TEIuioTa mapooOpa3oBaHUsl, yleibHas TEIUIoTa CrOpaHusl TOIUIMBA,
KO3 (ULUMEHT TMOJIE3HOr0 JACHCTBUS TEIJIOBOM MAaIUUHBI, OTHOCHUTENbHAs
BIQKHOCTh BO3[yXa, OJJIEKTPUYECKUH 3apsl, CWJIA TOKa, JJIEKTPUUECKOE



HaIlpsSDKEHUE, CONPOTHBIICHHE MPOBOJAHMKA, YAEIbHOE  CONPOTHUBIICHHE
BellecTBa, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMNUCAHUU
NPaBUIBHO TPAKTOBaTh (U3WYECKUH CMBICT  HCIIONB3YEMBIX  BEJIUYMH,
o003HaYeHUs] W eAUHMIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIbL,
CBA3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYTMMU BEIMYUHAMH,
CTPOUTH TpadUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYHH;

®XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI, HUCIONIb3YS
OCHOBHBIE  TIOJIO)KEHMSI ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUs
BELIECTBA, NMPUHUUI CYNEPHO3ULUHU MOJeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coXpaHeHHUs 3apsna, 3akoH Oma ana ywyacTka uenu, 3akoH Jlxoyns—JleHua,
3aKOH COXpPAHEHHUs SHEPruu, NPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUChIBaTh €0 MAaTEMATUUYECKOE BBIPAKECHHUE;

® 00BSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA T€J, B TOM YHWCJIE U B KOHTEKCTE
CUTYyalHi MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYMHHOCIIEJCTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHME U3 1—2 JIOrMYecKux
mIaroB ¢ omnopod Ha |-2 WU3y4eHHBIX CBOWCTBA (PUBUYECKUX SIBICHHIA,
(¢u3MUecKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epeliaTh pacuéTHble 3a7aud B 2—3 JEHCTBUSA, UCIOJIb3Yd 3aKOHBI M (OPMYIIbI,
CBSI3bIBAIONINE (DU3MUECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3ajauu
3aMMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX JIS PEIICHUS
3a/la4¥, BHIOMpATh 3aKOHBI W (OopMyibl, HEOOXomUMbIE ISl €€ peIleHuUs,
OPOBOAUTH pPacy€Thl M CpPAaBHUBATh MOJYyYE€HHOE 3HadeHHe (U3HYECKON
BEJIMYUHBI C U3BECTHBIMU JIaHHBIMU;

®pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIM (PU3UUECKUX
METOJIOB, HCHOJb3Yys OIMCAaHUE UCCIEIOBAaHUSA, BBLICIATH IPOBEPAEMOE
IIPEANOJIOKEHUE, OLICHMBATh  MPABWIbHOCTh  MOPSAAKA  MPOBEICHUS
UCCJIE/IOBaHUs, 1€J1aTh BBIBOJIBI;

®IPOBOJUTH OMNBITHI IO HAOMIOACHUIO (DU3MUECKUX SABICHUN WU (PUINIECKUX
CBOICTB TeJl (KanWUISIpHbIE SBJIECHUS, 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €r0
o0BbéMa, TemrmepaTypbl, CKOPOCTH Ipollecca OCTBhIBAHMS M HarpeBaHHs MpU
U3JIy4YeHUU OT LIBETa HU3Jydaromiei (MOTJIoIIaloNieil) MOBEpXHOCTH, CKOPOCTh
UCIIapeHus BOJABI OT TEMIIEPATyphbl >KUAKOCTH W IUIOMIAAH €€ MOBEPXHOCTH,
NEeKTpU3alMsl  Te€d WU B3aUMOJCIHCTBUE  BJIEKTPUUECKUX  3apsjoB,
B3aUMOJICIICTBUE IOCTOSIHHBIX MAarHUTOB, BHU3Yyaju3allMsi MarHUTHBIX IOJIEH
NOCTOSIHHBIX MarHUTOB, JI€MCTBUS MAarHUTHOTO MOJS HAa MPOBOJAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuWTa, CBOWCTBA JJIEKTPOJIBUIaTElNsl MOCTOSHHOIO TOKA):
dbopMynUpoBaTh MpOBEpPSIEMBbIE MPEANOI0KEHUS, COOUPAaTh YCTAHOBKY W3
NPEJIOKEHHOTO 000pYAOBaHMS, OINUCHIBATH XOJ OMBITa W (OPMYIHPOBATH
BBIBOJIbI;

®BLINIOJIHATh MPSIMbIE HU3MEPEHUsT TEMIIEPAaTypbl, OTHOCHUTEJIBHOW BIIAYXHOCTHU
BO3/lyXa, CUJIbl TOKA, HAIIPSKEHUS C UCIIOJb30BAHUEM aHAJIOIOBBIX MPUOOPOB U



NATYUKOB (DU3UUECKUX BEITUYHMH, CPABHUBAThH PE3YJIbTAThl U3MEPEHUI ¢ yUETOM
3a/1aHHOI a0COIIOTHON MOTPEIIHOCTH;

® IPOBOJIUTH MCCIIEJOBAaHUE 3aBUCUMOCTU OJHON (PU3UUYECKOM BEJIMUUHBI OT JIPYroi
C HUCHOJB30BAaHHEM TNPAMBIX H3MEpPEHUl (3aBUCHMOCTH COMPOTHBIICHUS
OPOBOJAHMKA OT €ro JUIMHBI, IUIOIIATU TOMEPEYHOTO CEUEHHUs M YAEIbHOTO
COIIPOTHUBJICHHUS BEUIECTBA MPOBOIHUKA, CHIIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HANpsDKEHHUs Ha TMPOBOJHUKE, HCCIIEIOBAaHUE TOCIEA0BATEILHOTO U
NapajvieIbHOTO COSAMHEHWH TPOBOJHUKOB): IUIAHUPOBATH HCCIEIOBAHMUE,
cOOMpaTh YCTAHOBKY M BBHIMOJHATH U3MEPEHHSI, CIEAYS MPEII0KESHHOMY TIIaHy,
¢dbukcupoBaTh pe3yNbTaThl TMOJYYCHHON 3aBUCUMOCTH B BHJE TaOIUI[ U
rpadMKOB, 1e1aTh BEIBOJBI IO PE3yIbTaTaM HUCCIICIOBAHNUS;

®TIPOBOJUTH  KOCBEHHBICE  M3MEPEHUs  (PU3NYECKHX  BeMWYWH  (yaenbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE IMPOBOJHUKA, paboTa M MOIIHOCTb
AIIEKTPUIECKOTO TOKA): TUTaHUPOBATh U3MEPEHHUS, cobupars
SKCHEPUMEHTAIIbHYIO YCTaHOBKY, CJenysl MpeajoKEeHHOW HHCTPYKLUUHU, HU
BBIYUCIISITH 3HAUYEHUE BEITHYMHBI;

ecoONIONaTh NpaBHJIa TEXHUKHA OE30MaCHOCTH Tpu padore ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPHUHIHUIBI JCWCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOH Ha UX OMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOTUICHUS JIOMOB,
TUTPOMETP, NapoBasi TypOMHA, aMIEPMETp, BOJIBTMETP, CUETUUK IICKTPUUECKON
DHEPTUH, DIIEKTPOOCBETUTEIBHBIC MPUOOPHI, HATPEBATEIBHBIE YIEKTPOIPUOOPHI
(mpumepst), 3JIEKTPUYECKUE MIPEIOXPAHUTEIIH, 3JIEKTPOMArHur,
AIIEKTPOJBUTATENIh TOCTOSIHHOTO TOKA), WCIONb3ysS 3HAaHUS O CBOHCTBax
¢u3nUecKux SBICHUN U HEOOX0IUMBbIE (hU3NUECKUE 3aKOHOMEPHOCTH;

®pacro3HaBaTh NPOCTHIE TEXHUUECKUE YCTPOICTBA U U3MEpPUTENbHBIE TPUOOPHI 1O
CXeMaM M CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIM TEpPMOMETp, TEPMOC,
NICUXPOMETp, TUTPOMETpP, ABHUTaTeNlb BHYTPEHHETO CTOpPaHUs, AJIEKTPOCKOII,
peocTarT), COCTaBJIATH CXEMbI JJIEKTPUUYECKUX IEMei C MOCIeI0BATEeIbHBIM H
napajulesIbHbIM COEJAMHEHHEM JJIEMEHTOB, pasfinyas YCIOBHblE 0003HAuYEHUs
3JIEMEHTOB JIEKTPUIECKUX IIETICH;

®IPUBOJUTH MPHUMEPHl (HAXOAWTH HMH(POPMALMIO O TMPUMEpPax) MPAKTHIECKOTO
UCTIOIb30BaHNA (U3NIECKUX 3HAHUM B MIOBCEIHEBHOM JKU3HU JIJIs1 0OecreueHus
0e30MacHOCTH MpHU OOpallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU YCTPOUCTBAMH,
COXpaHEHHsS 3J0POBbS W COOJIIOJICHUS HOPM SKOJOTHYECKOTO MOBEACHUS B
OKpYyXarouiei cpene;

® OCYIIECCTBJIATh MOUCK MHGpOpMaMU (U3NUYECKOro cojepkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUHM U TyTEM CpaBHEHHUS JIOTIOJHUTEIBHBIX UICTOYHHUKOB
BBIJICIISITh MH(POPMAIIHIO, KOTOPAasi SABJISETCS MPOTUBOPEUMBON MIIM MOXKET OBITh
HEJO0CTOBEPHOM;

®JICTIONIb30BAaTh MPU  BBIMOJIHEHUH Y4YEOHBIX 3aJlaHuil  HAYYHO-TOMYJISIPHYIO
JauTepaTypy GU3HUECKOro COAepKaHusl, CIPABOYHbIE MaTepuabl, PECYpPChl CETU



WuTepHer, BianeTh NnpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAaILIUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHE YCTHbIE COOOIICHMs, 00001as
UHPOPMAIMIO U3 HECKOJBKHX HMCTOYHUKOB (DPU3MUYECKOTO COACPKAHHS, B TOM
qucIie nyOJIUYHO MIPEACTABIATh pe3yabTaThI MIPOEKTHOU WIn
UCCIIEIOBATEIbCKOM  JEATENbHOCTH, MPU 3TOM TIPaMOTHO HCHOJb30BaTh
W3YUYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKy, COPOBOXKAATh BBHICTYIIJICHUE
MPE3EHTALNEN;

®TIpU BBITIOJIHEHUU Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN (PU3UUECKUX TPOIIECCOB
pacnpenensTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBIEHHBIMU
3a/layaMy, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA JEHUCTBHUI U KOPPEKTUPOBAThH €TO0,
aJIeKBaTHO OLIEHHWBAaTh COOCTBEHHBIA BKJIAJ B JEATENbHOCTh TPYIIIbI,
BBICTPAauBaTh KOMMYHUKAaTHBHOE B3aUMOJEICTBUE, IMPOSBIISIL TOTOBHOCTH
paspeniatb KOH(QIUKTHI.

K koniy oOyueHuss B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE

JIOJDKHBI OTpaxarh c(hOPMUPOBAHHOCT y 00YHAIOIIUXCS YMEHUM:

®JICIIOJIb30BATh IOHATHS: CHCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPAEKTOPHS,
OTHOCUTEJIbHOCTh ~ MEXaHMYeCKOro  JBWXKEHHUsA, JedopMmanus  (ympyras,
IUTACTUYECKAsA), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Kku, LEHTP TSHKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP THKECTU
TBEPIOTO Tela, pABHOBECHE, MEXaHMUYECKHWE KOJIeOaHWS U BOJIHBI, 3BYK,
uH(ppa3Byk U YJIBTPa3BYK, AIIEKTPOMArHUTHbIE  BOJIHBI, HIKana
3JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTb U JAlIbHO30PKOCTH, CIEKTPHI
UCIYCKaHUSI M TIOTJIOINEHUs, anb(a, Oera- W ramma-u3IydeHHs, H30TOIIBI,
AJIepHasl SHEPreTHKA;

®pa3nMuaTh SABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBW)KEHHE, CBOOOIHOE TMaJCHHE Tel,
PaBHOMEpPHOE IBUKEHHE MO OKPY>KHOCTH, B3aUMOJIEHCTBUE TEJ, PEAKTUBHOE
NIBWKCHUE, KoyiedaTenpHOE [IBMOKCHHME (3aTyXalollie ¥ BBIHY)KICHHBIC
KoneOaHus),  pE30HaHC, BOJHOBOE  JIBIDKCHHE,  OTpaXX€HUE  3BYKa,
MPSIMOJIMHENHOE PACIpOCTPAHEHUE, OTPAXKEHUE U MPEJIOMIICHHE CBETA, MOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKEHNE OEI0ro CBETa B CIIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX IIBETOB, AUCIEPCUSl CBETA, €CTECTBEHHAs pPaJuOaKTUBHOCTb,
BO3HUKHOBEHHME JIMHEHMYATOro CHEKTpa M3JIy4yeHHUs) MO ONHCAHUID UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBJIEHUE;

®pACIIO3HABAaTh MPOSBICHUE H3YUYEHHBIX (U3MUYECKUX SBJICHUA B OKPYKAIOIIEM
mMupe (B TOM uucie (U3MUECKHUE SBIICHUS B TMPUPOJE: MPUIUBBI M OTJIMBBI,
nerkeHue I1uiaHerT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE [JBHKEHUE JKUBBIX
OpPraHU3MOB, BOCIPHUITHE 3BYKOB KMUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMM, 03XO, LIBETa T€J, OINTHUYECKHE SABJIECHHUA B MPHUPOJE,
OMOJOrMYecKoe AeHCTBUE BUAMMOIO, YIbTPa(pUOIETOBOTO W PEHTTEHOBCKOTO



U3IYy4eHUH, €CTECTBEHHbI pPaJUOaKTUBHBI (OH, KOCMHUYECKHE JIyuH,
PaavoOaKTUBHOE M3JIy4€HHE NMPUPOAHBIX MUHEPAJIOB, NIEHCTBUE PAaJINOAKTUBHBIX
U3JyYEHU! Ha OpraHu3M 4YeJlOBEKa), IMPU 3TOM IEPEBOAMTH IMPAKTUUYECKYIO
3ajauyy B y4eOHyI0, BBIIEIATh CYLIECTBEHHbIE CBOWCTBA  (IIPU3HAKH)
(u3HYECKUX SBICHUM;

®ONNCHIBaTh H3YYEHHBbIE CBOMCTBA Te€l M (PU3UYECKUE SBIICHUS, HCIIOJIb3YS
¢u3nyeckue BeIMYMHBI (CpPEeOHSi M MIHOBEHHas CKOPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBMKEHHUH, YCKOPEHHE, IEPEMEIICHUE, IIyTh, YIJOBas
CKOpPOCTb, CHWJIa TpPEHMS, CHJIA YIPYrOCTH, CHJIA THKECTH, YCKOPEHHUE
CcBOOOJIHOTO MaJeHMs, BEC Tela, UMIYJbC Tejla, UMITYJIbC CHIIbI, MEXaHHUYeCcKas
pabota W MOIIHOCTh, NOTEHLMAJbHAs »JHEPrus Teja, TMOJHATOrO Haj
NOBEPXHOCTBIO ~ 3€MJIM, IOTEHUUaJbHAs JHEPrHsl  CKATOM  IPYKUHBI,
KMHETUYECKas DHEPTUsi, IIOJIHAs MEXaHM4YECKas JHEpPrus, MEpPHOJ M YacToTa
KoJIeOaHUM, JUTMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCThH CBETa,
noKa3areiab MpPEeTOMIIEHHSI Cpebl), NPH OINHUCAHUU MPaBUIBHO TPAKTOBATh
(GU3NYECKHi CMBICT UCHONb3yEeMbIX BEJIWYMH, OOO3HAYCHHS] W EJUHHIIBI
¢u3nueckux  BEIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JIAHHYIO
(GU3NYECKyI0 BEIMYNHY C APYTUMHU BETUYUHAMH, CTPOUTH IpauKu U3y4EeHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETUYHH;

®XapaKTepU30BaTh CBOWCTBA Tes, (PU3WYECKUE SIBJICHHUS U TMPOILECCHI, UCIONb3YS
3aKOH COXPAaHEHUsl DJHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIIUI
CYNEPIO3ULMNA CUJI, IPUHLHUII OTHOCUTENBbHOCTH ['aynmies, 3axonsl HproToHa,
3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOHBI OTPAKECHUA WU IIPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHMs 3apsiA0BOTO U MAacCOBOIO YMCEN IIPU SACPHBIX pEaKUUsX,
OpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3allUCBIBATH €ro
MaTE€MAaTHYECKOE BBIPAKECHUE;

¢ 00BSICHATD (PM3UYECKHUE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMli NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX I1aroB C OIOPOH
Ha 2—-3 U3Yy4EHHBIX CBOMCTBA (PU3NYECKUX SIBJIICHUH, (PU3HMUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

epemiath pacy€THbIE 3ajaud (ONMUpAIOLIUEcs] Ha CHCTeMy U3 2—-3 ypaBHEHHH),
UCMOJb3ysd 3aKOHBl M (OPMyJIbl, CBs3bIBalOIIME (PU3MUECKHUE BEJIMYMHBI: Ha
OCHOBE aHajJu3a YCJIOBHs 3aJa4M 3allAChIBATH KPATKOE YCJIOBHUE, BBIABIATH
HEIOCTAIOIMEe WIM H30BITOYHBbIE JaHHbIE, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOoOXOIuMBbIE  JUIsl  pELIeHUs, MPOBOJAUTH  pacu€Thl M  OLEHUBATh
PEATMCTUYHOCTD OMYYEHHOT'0 3HaYeHUs (PU3HMUECKOM BETUUHHBI,

epacno3HaBaTh HPOOJIEMBbI, KOTOPbIE MOXXHO PELIUTh MPH MOMOIIU (U3NYECKUX
METOJIOB, HCIOJb3ysl OIMCAaHUE UCCIENO0BAaHUA, BBIACIATH IPOBEPAEMOE
IPEANON0KEHUE,  OLICHUBAaTh  IPAaBWIBHOCTH  IOPSAKAa  INPOBEIACHUSA
UCCIIeZIOBAaHUs, 1€TaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUN U
OIIBITOB;



®IPOBOJINTH OIBITHl 1O HAOMIONEHUIO (PU3UYECKUX SIBICHUA WM (DU3UICCKUX
CBOMCTB Tesl (M3ydeHHE BTOpPOro 3akoHa HbIOTOHa, 3aKOHA COXpaHEHUS
SHEpPruM, 3aBUCUMOCTh Mepuoaa KoieOaHui MPYy>KMHHOTO MasiTHUKAa OT MacChl
rpy3a M KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT AaMIUIATYIBl MAJIbIX
KoeOaHui, NPAMOJIMHEHHOE paclpOCTpaHEHHWE CBETa, paslIoKEeHHE Oeyoro
CBETa B CIEKTP, U3YUYCHHE CBOMCTB M300paXKeHHsI B TUIOCKOM 3€pKajie U CBOWMCTB
U300pakeHus TpeaMera B CcOOMparoliei JuH3e, HaOMI0JeHUEe CIUIONIHBIX U
JMHEWYATHIX CIEKTPOB M3ITy4EHUS): CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY W3
U30BITOYHOTO HaOOpa 000PYyIOBaHMS, OMUCHIBATH XOJ OIBITa U €TO PE3YJIbTaTHI,
(dbopMynHpOBaTH BHIBOJIBI;

® [IPOBOJIUTH MIPU HEOOXOJAMMOCTH CEPHUI0 MPSIMBIX U3MEPEHHM, OTpeIeIisisi CpeIHee
3HauYEHUE U3MEPAEMOIl BelHUrHBI (POKYCHOE pacCTOSTHUE COOMPAOIIEH JTUH3HI),
000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHUS (M3MEPUTEIHHOTO MPUOOpPa);

®IIPOBOJNTH  HUCCJIEIOBAaHWE  3aBUCUMOCTEH  (U3MYECKMX  BEIMYUH  C
UCIIOJIb30BAHUEM TPSIMBIX W3MEpPEHUN (3aBUCUMOCTh MYTH OT BPEMEHHU MNpHU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HadaJbHOM CKOPOCTH, MEpHoja KoieOaHui
MaTEMaTHYEeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaXKEHUS
CBETa OT yrja MaJeHus W yIiia MPEeJOMIICHUS OT yrijla MaJeHus): TUIAaHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO  COOMpaTh  YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIMYHMH B BUJE TAOIUI] U
rpauKoB, 1eJIaTh BBIBOJIBI 110 pe3yabTaTaM HCCIICIOBAHUS;

®IPOBOJINTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYHUH (CPEHHSISI CKOPOCTh H
YCKOpPEHHE Teja MpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOTHOTO
najCHUs, JKECTKOCTh TPYXHUHBL, KOIQDHUIMEHT TPEHUS  CKOJIBKCHUS,
MeXaHW4Yeckass paboTa W MOIIMHOCTh, YacTOTa W TMEPHOJ KoyeOaHui
MaTEeMaTU4YEeCKOTO0 U MPYKMHHOTO MasTHHUKOB, ONTHYECKAasl cuja coOuparoien
JVH3bI, PATUOAKTHBHBIM  (OH): IUIAHUPOBATH HM3MEPEHHs, COOUpPATH
OKCMIEPUMEHTAIbHYI0 ~ YCTAaHOBKY W BBINOJHATH  M3MEpPEHUs,  Clenys
MPEITIOKEHHON MHCTPYKIIUU, BEIYUCIISATH 3HAUCHUE BEIIMYUHBI H AaHAIM3UPOBATH
MOJIYYEHHBIE Pe3yJIbTaThl C YU4ETOM 33JaHHON MOTPEIIHOCTH U3MEPEHUH;

ecoONIOaTh NpPaBWJIa TEXHUKH OE€30MAaCHOCTH NpHU paboTe ¢ J1abopaTOPHBIM
000opya0BaHKEM;

®pa3IMyaTh OCHOBHBIE MTPU3HAKH U3YUYECHHBIX (PU3UYECKUX MOJIETICi: MaTepralibHas
TOUYKa, abCONIOTHO TBEPAOE TEJIO, TOYEUHBI HCTOYHMK CBETa, Jyd, TOHKas
JWH3a, TUTAaHEeTapHAs MOJIENh aTOMa, HYKJIOHHAS. MOJIEh aTOMHOTO SI/1pa;

®XapaKTEepPU30BaTh MPUHIIMIBI JIEHCTBUAS W3YYCHHBIX MPUOOPOB U TEXHUUYCCKUX
YCTPOWCTB C OMOPOM Ha MX OMUCaHUs (B TOM YHCIE: CHOUIAOMETP, NATUYUKU
MOJIOKEHUSI, PACCTOSIHUSIT M YCKOPEHHS, pakera, 3XOJIOT, OYKH, MEPUCKOIL,
doroammapar, ONTUYECKHE CBETOBOJIBI, CHEKTPOCKOM, IO3MMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBax (U3UYECKUX SBICHUN W
HEe00XoauMbIe (U3NIECKUE 3aKOHOMEPHOCTH;



®UCIIOJIb30BATh CXEMbl M CXEMAaTHUYHbIE PUCYHKA M3YUYECHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX TPUOOPOB M TEXHOJOTUYECKUX IMPOIECCOB TPH
pelIeHn y4eOHO-NPAKTUYECKUX 3a7ad, ONTUYECKHUE CXEMbl JJIsi MOCTPOCHHUS
n300pakeHUH B IJIOCKOM 3€pKajie U coOuparoieit IuH3e;

®IPUBOJIUTh TMPUMEPHI (HAXOIUTh HH(POPMAIMIO O TpPUMEpax) MPAKTHUECKOTO
UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUN B TIOBCEHEBHOW KU3HU JJIs1 OOeCIeueHus
0€30MacHOCTH TpU OOpallleHuu ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 37I0pPOBbSi U COOJIIOACHUS HOPM HKOJIOTUYECKOTO TOBEICHUS B
OKpY’KarolleH cpese;

®OCYIICCTBIIATh MOUCK HWHpOpManuu Qu3ndeckoro conaepxkanus B HHTepHeTe,
CaMOCTOSITEIbHO ~ (OpPMYNUPYSd  TMOMCKOBBIA  3ampoc, HAXOAWTh  IYTH
OmNpeNeNieHusT  JJOCTOBEPHOCTH  TMOJYyYeHHOW UWHGOpMAIlMM HAa  OCHOBE
MMEIOIINXCS 3HAHUW U IONIOJIHUTENIbHBIX HICTOUHUKOB;

®JICTIONIb30BAaTh TPU  BBIMOJTHEHUH Y4YEOHBIX 3a/laHuil  HAYYHO-TOMYJISIPHYIO
JUTEepaTypy GU3HUECKOro COACpKaHUs, CIIPABOUYHbIE MaTepUabl, PECYpPChl CETH
Nutepuer, BiageTh NpuEéMaMU KOHCHEKTHPOBAHHS TEKCTa, MPEeoOpa3oBaHUS
nH(opMaIuK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

eco3/aBaTh COOCTBEHHbIE TMCHMEHHBIE M YCTHBIE COOOIICHHWS] Ha OCHOBE
uHOpPMAlIUM U3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO  COJECpP>KaHUs,
MyOJIMYHO TMPEJCTABIATh PE3YJIbTaThl MPOEKTHOW WM HCCIEI0BATEIHLCKOM
JEATENBHOCTH, MPU 3TOM I'PAMOTHO HCIOJIBb30BaTh W3YYEHHBIM ITOHSITUWHBINA
ammaparT HM3y4aeMoro paszena (QU3MKA U COMPOBOXKAATh BBICTYIUICHHE
npe3eHTaIueil ¢ yaéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

Kosmn4yecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3iesoB U TeM (uu¢posbIe)
Konrpoabnbie IIpakTHyeckue
n/n NMPorpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®u3uka u eé poJib B IO3HAHUU OKPY Ka0UIero MUpa
bubnuoreka LIOK
I Pusiica - Hayka o MpHPOAL 2 0 0 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
1.2 ) 2 0 2
VISHHACCIHE BETITAIHRL https://m.edsoo.ru/7f416194
13 EcrecTBEeHHOHay4YHBIN METO/ ) 0 0 bu6mmoreka [IOK
' MIO3HAHMSI https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paznen 2. IlepBoHavajibHbIE CBeIeHUS 0 CTPOEHMH BelecTBA
bubnuoreka LIOK
2.1 C 1 0 1
TpocHHe Bemectsa https://m.edsoo.ru/7f416194
29 JIBM)KEHHE M B3aMMOICHCTBHE YaCTHII ) 0 0 bubnuoreka LIOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
23 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 0 0 htI/tIszI:I;I/(I);.GeIziasllo.ru 178416194
Hroro no pazneny 5

Paznen 3. /IBu:keHue u B3aumMojaecTBUE Te



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

bu6mmoreka [IOK

31 MeXaHIeCkoe ABUKCHIC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 nu 7
HEPILL, Magea, IIOTHOCTE https://m.edsoo.ru/7f416194
bubnuoreka LIOK
. .B 12
33 Cuna. Buget cu https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Paznen 4. /laBieHnue TBEPABIX TeJ, )KMAKOCTEH U ra3oB
!
11 | reimmmn Toers s ’ biGmnorera LIOK
' pA > KA https://m.edsoo.ru/7f416194
ra3aMu
47 | Pe— oc 6 bubmmoreka [IOK
. BIICHHUE KHUJIKOCTH
A https://m.edsoo.ru/7f416194
bubnuoreka LIOK
4.3 ATMOCEPHOE AABICHHC > https://m.edsoo.ru/7f416194
JlercTBUE )KUIKOCTHU Y ra3a Ha bubmmoreka [IOK
4.4 . 7
NOTPYXKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pazjnen 5. PadoTa 1 MOIIHOCTB. JHEPrus
bu6mmoteka [IOK
A P 2
> a60Ta H MOIHOCTE https://m.edsoo.ru/7f416194
59 0 4 bubmmoreka [IOK
’ POCTHIC MEXQHHIMbL https://m.edsoo.ru/7f416194
53 Mexanuveckasi SJHEprusi 4 bubnuoteka [IOK



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

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

Uroro no pazneny 10
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 10

[NPOI'PAMME



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

8 KVIACC

Konu4yecTBo 4acoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m Konrpoabubie IlpakTuueckue
NporpaMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TensioBble iBJIeHUA
bu6mmoteka [IOK
1.1 C 7 4 0 0
TPOCHHE 1 GROCTEA BOMCOTRA https://m.edsoo.ru/7f4181ce
bubnuorexa LIOK
1.2 T 2 1
SIUIOBBIC HPONECCH > 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 29
Pazgen 2. DuekTpudyeckue U MArHUTHbIE SIBJICHUSI
. ?HCKTpI/I‘-ICCKI/Ie 3apsbl. i 1 . Butmmorexa LIOK
. apspKEHHbIE Tella U UX
P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
bub OK
2.2 IToCTOSTHHBIN IIEKTPUYECKUN TOK 22 1 5 htPtIszI:I;I/(r)rT:eIiiasilo.ru 178418 Lce
bubnuorexa LIOK
23 M 4 0 0
AUHITHHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
24 C) 4 0 0
HEKTPOMATHITTHAA HEAYIIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 2



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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




9 KJIACC

KoauyecTBO 4acos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m Konrpoabubie IlpakTuueckue
NporpaMmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJeHHUS
11 MexaHnuecKkoe IBMKEHUE U CIIOCOOBI 10 1 bu6mmoteka [IOK
' €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
bubnuorexa LIOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPATEHIE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zjnen 2. Mexannueckue KoJjied0aHUs H BOJHbBI
bu6mmoteka [IOK
2.1 M 0 7 3
CAAMMHCCIIE ROMCOAHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK
2.2 M .3 8 1 3
CRAHMHCCIRUS BOMHBL JBYX https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazjen 3. DileKTPOMarHuTHOE MOJie U 3JIeKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubmmoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6



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

Pa3nen 4. CBeToBbIC SIBJICHUSA

4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmmorexa OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
4.2 JI
MU3bL U OTITHYECKHE MPHOOPDI 6 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK
4.3 Paznoxenue 6ei1oro cBeTa B CIIEKTP 3 2 hitps-//m.cdsoo.rw/741ada6
Uroro no pazgeny 15
Pa3nen 5. KBantoBble ABJICHUSA
51 Hcenyckanue u noriomeHue cBera 4 1 bu6mmotexa LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO sIapa 6 1 bubmmorexa OK
’ ™ P https://m.edsoo.ru/7f41a4a6
bu6nmmoteka [IOK
53 s 7 1
/ICPHDIC peaiiii https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Paznen 6. [loBTOpuTEIbHO-00001IIA0 NI MOTYJIb
I1
. OBTOPEHHE H 0606£J;CHI/IG Ty , , BuGmorexa LOK
' CO/ICPIAHIA Kypea QUBHIH 32 /= https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO HACOB I10 102 7

[NPOI'PAMME



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

ITIOYPOYHOE IIJIAHUPOBAHHUE
7 KJIACC

N Kosmn4yecTBo yacon 1 DJIeKTPOHHBbIE U(PPOBbIE
° ara
Tema ypoka Koutpoabubie IIpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bceero U3Yy4YeHU S

padoThI padoTbI pecypchl

®uznka — HayKa O IpUpo/Ie.
1 SBIIEHUS IPUPOBIL. 1 0 0
DuU3NYECKUE SABIECHUSA

MexaHu4yeckue, TeI0BbIE,
AJIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbIEC
SIBIICHUS

duznyeckue BEIUUUHEI U UX
HU3MCPCHUC

Jlaboparopnas pabota Nel
"OnpeneneHue HeHbI
TICJICHUS TITKAJTBI
MU3MEPHUTEIHHOTO TIprubopa

EcTtecTBEeHHOHaY4YHBIN METOJ
ro3Hanus. Onucanue bubnuorexa LIOK
(bu3NIECKX SBICHUN C https://m.edsoo.ru/ff09f72a

IIOMOIIBI0 MOJEIIEN

JlaGoparopnas pabora No2
6 "OnpeneneHue pa3mMepoB 1 0 1
MaJjbIx Ten"



https://m.edsoo.ru/ff09f72a

CTpOGHI/Ie BCIICCTBA.
OHI)ITI)I, JOKa3bIBArOIIUC

bubnmoreka [IOK

npuirHa N3MCHCHUA
CKOPOCTHU ABHUIKCHUA TCII

/ TMCKPETHOE CTPOCHHE https://m.edsoo.ru/ff09fe0a
BEIIICCTBA

8 JIBMOKCHYE YaCTHI] BEIIeCTBA Bubnmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 BzaumMonaelicTBue yacTUIl
BEIIIECTBA
ArperaTHble COCTOSIHUSA

10 BellecTBa. 0COOEHHOCTH
arperaTHBIX COCTOSTHHI BOIBI
Jlaboparopnas padorta Ne3

1 "OnpeneneHue guamerpa bubmmoreka [JOK
MOJIEKYJIBI 30J10Ta TI0 https://m.edsoo.ru/ff0a0378
dororpadun"
MexaHU4ecKoe ABUKEHHUE.

12 PaBrOMepHOE I/IH bubmorexa HOK

https://m.edsoo.ru/ff0a05¢c6

HEpPaBHOMEPHOE JIBUKEHUE

13 CxopocTts. Equnuiisl bu6mmoreka [IOK
CKOpOCTHU https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu u BpeMeHn bu6motexa [IOK
JIBIDKCHHS https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akOoH HHEPLIUH.

L5 B3aumoneiicTBue Ten Kak bu6mmoteka [IOK

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

Macca kak MCpa UHCPTHOCTH
TCJI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas padorta Ne3
«3Mepenne Macchl Tena Ha
phIYaXXHbIX Becax"

18

Jlaboparopnas paborta Ned
"U3mepenne oobema
TBepIoro Tena'

19

[InnoTHOCTE BelecTBa.

bubnuorexa LIOK
https://m.edsoo.ru/ff0al1502

20

Pemenue 3aga4 mo reme
"TI;moTHOCTE BerrecTna'.
PacueT maccel 1 00beMa Tenna
10 €ro INIOTHOCTHU

bubnmoreka [IOK
https://m.edsoo.ru/ff0al23c¢

21

JlaGoparopnas paborta Ne5 "
Omnpezenenne MIOTHOCTH
TBEPOTO TeJa C IOMOIIBIO
BECOB M U3MEPHUTEIHHOTO
uuauHIpa"

bubnuoreka LIOK
https://m.edsoo.ru/ff0al8cc

22

Cuna xak xapakTepuCTHUKa
B3aMMOJICUCTBUS TEII.

23

SBnenue tarorenus. Cuna
TskecTd. Cuita TSKeCcTH Ha
OPYruX IUTAaHETax

24

Cuna ynpyroct# .3akoH
I'yka.

bubnuoreka LIOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a3514

25

CBs3b MEX1Y CHIION TSIKECTH
U Maccoi Teia. Bec Tena.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

26

Pewenue 3amay no reme
"Cuiia taxect. Bec tema"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al 778

27

Jlaboparopnas pabora Ne6 "
['panynpoBanue NpyXUHBI U
W3MEPECHUE CHIT
JUHAMOMETpOM"

28

CrnoxeHue AByX CUII,
HaIMpaBJIECHHbBIX MO OJTHOU
npsMoii. PaBHonencTByromas
CHII

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ala70

29

Pemenue 3anay Ha
onpeJeseHue
PaBHOAECHCTBYIOIIEH CUIIBI

30

TpeHue CKONbXKEHUS U
TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHUKE

bubnuoreka LIOK
https://m.edsoo.ru/ff0alb9c

31

JlaGoparopnas pabota
«M3y4ueHune 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHWJIBI IaBJICHUSA U XapaKTepa
COIPHUKACAIOIINXCS
MTOBEPXHOCTEM»

bubnuorexa LIOK
https://m.edsoo.ru/ff0alcc8

32

O06o0marmuil ypokx mo Teme
"JIBM>KEHUE U

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
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

B3auMoJiercTeue tea"

KounTponsHas padora o

33 teme " J[BukeHue u
B3aumMmoiencTaue teia"
aBieHre. CriocoOsl
34 }I/[MGHBHIGHI/I}I Y YBEJIMYECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a20a6
JaBIICHUS
35 Pemenue 3agau mo teme
"JlaBnenue"
36 Pemenwne 3agau mmo bubnuoreka LIOK
"JlaBnenue" https://m.edsoo.ru/ff0a33fc
aBJICHHE Ta3a. 3aBUCUMOCTh
37 III[aBJ'IeHI/ISI rasza or ooréma bubmmorexa OK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphI
[lepenaua naBnenus
18 TBEPABIMU TEJIAMU, bubmmoreka [IOK
JKUIKOCTIMU U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
aBJICHUE B KHUJKOCTH H
39 1%[33e BLISBaHHoj JIEUCTBUEM bubmmorexa HOK
’ https://m.edsoo.ru/ff0a2718
CUJIBI TSXKECTH
Pemenue 3agau o reme
40 «JlaBiienue IB[)KI/II[KOCTI/I u bubmorexa OK
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackaisy
bu6nmmoteka [IOK
41 CooOmmaronuecs cocy bl

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

42 I'nnpasimireckiit npece https://m.edsoo.ru/ff0a3136
43 ManowmeTtpsl. [lopuiaeBou
XKUJIKOCTHBIN HACcOC
44 Atmocdepa 3emun. bu6motexa [IOK
ATMocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHOro
45 I[aBJIeII){PIH. OneIT ber bubmmorexa OK
https://m.edsoo.ru/ff0a2da8
Toppuueinu
bapomeTp-anepoun.
46 AT}?V[OC(i)E}?pHoepI[aBIJ[IeHI/Ie Ha bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BHICOTAX
47 Pemenune 3agay no teme "
AtmocdepHoe naBreHue"
43 Pemenwne 3agad 1mo teme bubnuorexa LIOK
"AtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a2b5a
eficTBUE )KUJIKOCTHU U Ta3a
49 fa norpyxcemfoe B HUX TEJO. bubmmoreia LIOK
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuiia
50 3akoH Apxumena
51 Pemenune 3agay nmo teme bu6nmmoteka [IOK
"Cwa Apxumena" https://m.edsoo.ru/ff0a2fc4
52 YcnoBus 1aBaHus Tel. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
53 Pemenwne 3agad 1mo remam: bubnuoreka LIOK

«IInaBanue CYHOB.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BO3I[YXOHJ'IaBaHI/Ie>>.

54

Pemenue 3amay mo reme
"JlaBieHue TBEPABIX TEJ,
JKUKOCTEHN U ra3oB'.

55

KonTtponpsnas pabora mo
Teme «JlaBieHune TBepabIx
TEJ, KHUIKOCTEH U Ta30B»

56

Mexanunueckas paboTa.
MexaHnyeckast MOIITHOCTD.

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0a3{82

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuit Ha
pblyare

58

Poruaru B TexHuke, ObITY U
npupoje. JlabopaTopHas
pabotaNe9. «MccnenoBanue
YCJIOBHI PaBHOBECHUS
pbIdara»

bubnuorexa LIOK
https://m.edsoo.ru/ff0a478e

59

bioxu. [Ipumenenune
IIPaBUJIa PaBHOBECUS pblyara
K OJIOKY.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3{82

60

«3o0noroe mpaBuio "
MEXaHHKH.

Bbubnuorexka LIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent noneznoro
JAEUCTBHS MEXaHU3MA.
Jlaboparopnas padoraNelO0.
«Onpenenenne KIIJ]



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6

HAKJOHHOM MJIOCKOCTH)

MexaHuueckas OHCPIUA.

62 Kunernueckas u 1 0 Bubnmorexa LOK
https://m.edsoo.ru/ff0a4252
MOTEHIIMAIIbHASL YHEPTUS
63 Pemenwne 3agad 1mo teme 1 0 bubnuorexa LIOK
"Pabota, momtHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
64 3aKOH COXpaHEHUs ) 0 bubnuorteka [IOK
MEXaHWYECKOU SHEePTUHU https://m.edsoo.ru/ff0a4360
KontponpHas pabora mo
65 teme «PaboTa 1 MOIIHOCTD. 1 0
DHeprusi»
PesepBHbIii ypok. Pabota ¢
66 TCKCE&MI/I HgieMe 1 0 Bubnmorexa LIOK
https://m.edsoo.ru/ff0adec6
"MexaHn4eckoe IBHKeHue"
PesepBusiii ypok. Pabora ¢
67 TEKCTaMH 110 TeME ) 0 bu6mmoreka [IOK
"JlaBneHue TBEPABIX TEII, https://m.edsoo.ru/ff0adffe
’KHJIKOCTEH U ra3oB"
PesepBubiii ypok. Pabora ¢
68 TekcTtamu 1o TeMe "Pabora. 1 0
MouHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB 68 10

10 [TIPO'PAMME



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

No KoauvecTBo yacon Jara DJIEeKTPOHHbIE
uu(pposbie
n/ Tema ypoka Bceer KonTpoabHbl IpakTyecku H3y4YeHH
o0pa3oBare/ibHbIE
n ] e padoThI e padoThI |
pecypcbl
O(())H:BHLIC n;)nomeenm - BuGmorexa LIOK
MOJIEKYJISIPHO-KHHETUIECKOM
1 Y 1 0 0 https://m.edsoo.ru/ff0a525
TEOPUU U UX ONBITHBIE 6
MIOJITBEPIKICHUS -
) Macca u pa3zmep aTOMOB U | 0 0
MOJIEKYJT
ArperaTHble COCTOSIHUS bubnunoreka LIOK
3 BemecTBa. Kpucrammnueckue u 1 0 0 https://m.edsoo.ru/ff0a540
amop(dHbIe Tena. e
CMaBamIe 1 Ka oc bub6mumoreka [JOK
Ma4YMBaHUE ¥ KAaWJLUISIPHOCTb.
4 P 1 0 0 https://m.edsoo.ru/ff0a553
[ToBepXHOCTHOE HATSIKEHHE 0
Temneparypa. CBsi3b
5 TEMIIEPaTypPhl CO CKOPOCTHIO 1 0 0
TEIJIOBOTO JBUKEHUS YaCTHUII
Buyrpennsis sneprus. Cnoco0Obl bubnunoreka LIOK
6 W3MEHEHUS BHYTPEHHEH 1 0 0 https://m.edsoo.ru/ff0a5c6
SHEPIUH 0
7 Buaer | 0 0 bubmnorexa IIOK
Teronepenayn. Temmonepenaya https://m.edsoo.ru/ff0a641



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

, KOHBCKIH:, U3JIYYCHUC.

2

KonndecTBO TEIIOTHI.

but6mmoreka [IOK

IIPEBPALCHUS SHEPTUU B

8 https://m.edsoo.ru/ff0a697
VY nenrHasg TEMIIOEMKOCTD 6
Pemenue 3anau Ha pacuer bubmmorexa LIOK

9 https://m.edsoo.ru/ff0a580
KOJIMYECTBA TEIJIOTHI 0
YpaBHEHHE TEIUIOBOTO OaaHca. bubnuoteka [JOK

10 Termmoo0MeH U TEIIOBOE https://m.edsoo.ru/ff0a708
paBHOBecHE 8
Jlaboparopnas padora Nel
"I/ICCJII)eILOEaHI/IepﬂBHeHI/I;I bubmmotexa [TOK

11 https://m.edsoo.ru/ff0a6a9
TEII000MEHA MPU CMENTMBAHUT g
XOJIOJIHOW U ropsiueid Bojabl" -
JlabopaTtopnas padota Ne2 but6mmoreka [IOK

12 "Onpenenenue yaeabHOU https://m.edsoo.ru/ff0a6bb
TEIJIOEMKOCTH BelecTBa" 0
PacueT xonuuecTBa TEILIOTHI,

13 HEO0OXOAMMOTO JJIsI HAarPEeBaHUS
TeJa U BBIACIIEMOTO UM TIPH
OXJIAXKICHUU
DHeprus TOIMBa. Y AeIbHas bubmmorexa HOK

14 https://m.edsoo.ru/ff0a7b5
TeIJIOTa CTOpaHus .

15 3aKOH COXpaHEHHUS U bubnuoreka [IOK

https://m.edsoo.ru/ff0a65¢c



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a65c0

MCXaHUYCCKHUX U TCIIJIOBBIX
mponeccax

I

Pemenue 3amau Ha pacucT

16 KOJINYECTBA TEIIOTHI B
TEIIJIOBBIX MPOIECCax
Pemenne 3agau Ha pacuet
17 KOJIMYECTBO TETUIOTHI B
TETUIOBBIX MPOIIeccax
[InaBieHne u oTBEpAEBAHNE bubnuoreka LIOK
18 KPUCTAJUTMYECKUX TEl. https://m.edsoo.ru/ff0a71d
VY aenbHas TEMIOTa TUIABICHUS 2
19 [InaBneHue U OTBEpACBAHKE
KPUCTALTUICCKUX TET
Pewenne 3anau Ha pacuer
20 MPOIECCOB TUIABJICHUS U
KPUCTAITU3AIAN
[Tapoo6Opa3oBanue u bubmmorexa LIOK
21 https://m.edsoo.ru/ff0a740
KoHJeHcanus. Micnapenue .
but6mmoreka [IOK
22 BrnaxxnocTs Bo3myxa. https://m.edsoo.ru/ff0a762
8
Jlaboparopnast pabota Ne3
23 "Ol‘[pz,Z[eJ'IZHI/Ie I())THOCI/ITenI)HOI?I bubmmorexa [OK
" https://m.edsoo.ru/ff0a72fe
BJIQXKHOCTH BO3/yXa
24 Kunenue. Y aenpHas TeniaoTa but6mmoreka [IOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a72fe

napooOpa3zoBaHus U
KOHJICHCAllUH. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT
aTMOoc(epHOTo AaBJICHHUS

https://m.edsoo.ru/ff0a786

C

Pemenue 3amau Ha pacucT

but6mmoreka [IOK

25 KOJINYECTBA TEILIOTHI B https://m.edsoo.ru/ff0a5a2
TEIJIOBBIX MPOIEcCax 6
[TpuHIMTIEL PaOOTHI TETUTOBBIX

26 nsurateneit. [lapoBas TypOuHa.

JIBArarens BHYTPEHHETO
CropaHus
KIIJI TermmoBoro aBuraress. bub6mumoreka [JOK

27 TerutoBble ABUTATEIN U 3aIIATA https://m.edsoo.ru/ff0a7c7
OKpY>KaroIlle cpeapbl c
[ToaroroBka Kk KOHTPOJIBLHOMN

"

. pabore 1o Teme "TeroBbie Butmorexa LIOK
Apnenns. Mamenenme . https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUM
BelecTBa"

KonTponsHas pabora mo Teme
"Tel'IJfOBLIe HBEGHI/I}I. Bubnmorexa [IOK

29 https://m.edsoo.ru/ff0a86a
W3meHeHne arperatsix
COCTOSIHUY BellecTBa" £

30 OnekTpusanus Ten. J[Ba poaa
AEKTPUIECKUX 3apsI0B

31 BzaumopelicTBue 3apsKeHHBIX but6mmoreka [IOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

ten. 3akoH Kymnona

https://m.edsoo.ru/ff0a87¢e
4

QHGKTPI/I‘IGCKOC I10JI€C.

HanpsoxkeHHOCTB bubmotexa LIOK
32 AIEKTPUIECKOTO TTOJIS. https://m.edsoo.ru/ff0a8a0
[Ipuanun cynepno3suuuu a
JIEKTPUYECKUX ITOJIEN
[TpoBOIHUKH U JUAIIEKTPUKH.
33 3;(OH f)[OXpaHeHHI/I}I ’ bubmmoreia LIOK
https://m.edsoo.ru/ff0a8ef6
3JIEKTPUUYECKOIO 3apsaa
JlenMMOoCTh 3JIEKTPUYECKOTO
34 3apsja. JIeMeHTapHbIN
AIIEKTPUYECKUN 3apsi/Il.
DNeKTpoH
35 Ctpoenue aToma.
Pemenue 3agay mo reme but6mmoreka [IOK
36 "DNEeKTPUIECKUE SIBICHUSI. https://m.edsoo.ru/ff0a90c
Crpoenue aroma" c
DNEKTPUIECKUI TOK, YCIOBHS BuGmiorexa [JOK
37 erO CYLIECTROBAMIL https://m.edsoo.ru/ff0a95a
HcTouHuKH 2IIEKTPUYECKOTO 4
TOKa
bubmnorexa IIOK
38 JleHcTBHS DIIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b
2
39 DJIEKTPUUYECKUI TOK B bubnuoteka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

MCTalJiaX, XKMJAKOCTAX M ra3ax

https://m.edsoo.ru/ff0a983
8

40 Cuna Toka. AMnepMerp.
Jlaboparopnast pabota Ned
"C60§Ka BliIeKTI})jH‘IeCKOP'I enu u bubmmoreia LIOK
41 . https://m.edsoo.ru/ff0a8bd
U3MEpEHUe CHIIBI TOKA Ha e 6
pa3IMYHBIX yyacTkax" -
DNEKTpUYECcKOoe HaIpsKEHHE. bubmorexa LIOK
42 https://m.edsoo.ru/ff0a%¢1
BonbsT™MeTp
4
Jlaboparopnast pabota Ne5
43 "M3mepeHue HanpsiKEeHUs Ha
pa3IMYHBIX yyacTKax uenu"
3aBUCUMOCTbD CHJIbI TOKA OT but6mmoreka [IOK
44 HanpspkeHus. 3akoH Oma uis https://m.edsoo.ru/ff0aa44
ydacTKa Lenu a
Pacuer conporuBnenus bubnuoteka [IOK
45 MIPOBOJIHUKA. Y JIETTbHOE https://m.edsoo.ru/ff0aa73
CONPOTHUBIJICHUE ITPOBOJIHUKA. 8
bubmnorexa IIOK
46 Peocrartsl. https://m.edsoo.ru/ff0aaa5
8
JlaGopaTtopnas paborta Ne 6
"I/IsMIe)peHIp)Ie CinOTI/IBJ'IeHI/ISI Bubmmorexa HOK
47 https://m.edsoo.ru/ff0aa73

npoBOAHUKA. 3yuenue
NPUHIMIA JeHCTBUS peocTaTa"

8



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

Pemenue 3amau Ha pacucT

but6mmoreka [IOK

48 COTNIPOTHUBIICHHS TIPOBOIHUKOB, https://m.edsoo.ru/ff0aa04
npuMeHeHue 3akoHa Oma. e

49 [TocnenoBaTenbHOE COETUHEHNE
IPOBOJTHUKOB
[TapamenpHOE COeAMHEHNE bubmorexa LIOK

50 https://m.edsoo.ru/ff0aad1
MIPOBOHUKOB .
Jlaboparopnas pabora Ne7

51 "N3ydeHue nmapauieabHOro
COEIMHEHUS TPOBOJHUKOB"
Pemenune 3ana4 Ha mpuMeHEHHE

52 3aKOHa OMaﬂ)ms[ pasfl)nqﬂoro Bubmnorexa [OK

https://m.edsoo.ru/ff0aaf8a

COCJTMHEHHUS TTPOBOTHUKOB
Pabora 1 MoIHOCTH bubmorexa LIOK

53 https://m.edsoo.ru/ff0ab12
ANEKTPUUYECKOTO TOKA. 4

54 3akon J>xoyns - Jlenua
JlabopaTtopnas padota Ne 8
"OHpEI[CJIiHI/Ie II;a60T1>1 u Bubmmorexa IOK

55 https://m.edsoo.ru/ff0ab3e
MOIITHOCTH 3JICKTPUIECKOTO 0
ToKa" -
DJIEKTpUYECKHE LIS 1 ] BuGmorexa LOK

56 MOTPEOUTEH SICKTPHHICCKOIH https://m.edsoo.ru/ff0ab66

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

0



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

[ToaroroBka Kk KOHTPOJBbHOM

but6mmoreka [IOK

57 pabote mo teme "IlocTosTHHBII https://m.edsoo.ru/ff0abd2
ANEKTPUYECKUNA TOK" c
KoHnTpoarsHas padora no teme " bubnunoreka LIOK

58 [TocTOSTHHBIHN 2NIEKTPUYECKUN https://m.edsoo.ru/ff0abea
TOK" 8

59 [TocTosiHHBIE MATHUTBI, UX
B3aMMO/ICHCTBUE
MarnauTHoOe€ 110Jie. MaraHuTHoe bubmnorexa IIOK

60 moJsie 3eMJIM U €ro 3HaYeHue IIsd https://m.edsoo.ru/ff0acOb
JKM3HHU Ha 3emiie a
OmnbiT OpcTena. MaruutHoe
I10JI€ DJIEKTPUYECKOTO TOKA bubmuoreka [JOK

61 MarsnuTtHoe 1oJie KaTyIIKH C https://m.edsoo.ru/ff0acld
TOKOM. DJIEKTPOMArHuThl U UX 2
IPUMCHEHHE.
JlercTBUSA MarHUTHOTO TOJIS Ha bub6mumoreka [JOK

62 MPOBOJIHUK C TOKOM". https://m.edsoo.ru/ff0ac74
ONEeKTPOABUTaTHIIb a
WNHyKIust MAarHUTHOTO TTOJISL. bubmmorexa LIOK

63 . https://m.edsoo.ru/ff0ac3d
MarauTHbIi IOTOK 0
OnbiThl @apajnest. 3aKOH

64 3JEKTPOMArHUTHOM UHIYKIUU.
IIpaBuiio Jlenna

65 DnekTtporeHeparop. Crnocoobl



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

IIOJIyYEHUS NIEKTPUUYECKON
DHEPruu. DNEKTPOCTAaHIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
sHeprun. CrocoObl nepenayn
JIEKTPUYECKON SHEPTUHU

66

KoHnTpoapsHas pabota 1o teme
"DNIeKTPUYECKNE U MarHUTHbIE
ABJICHUS"

bubmnorexa IJOK
https://m.edsoo.ru/ff0acbl
4

67

PesepBHbIii ypok. Pabota ¢
TekcTaMu 1o TeMe "TeroBnie
aBieHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBubiii ypok. Pabora ¢
TeKCTaMH 110 TeMe "MaraurHeie
aBieHus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPO'PAMME

68



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

9 KJIACC

KoaunuecTBO yacoB

JIEKTPOHHBbIE HU(PPOBbIE

Ne ara
Tema ypoka Kontpoabnsie IIpakTuyeckue a o0pazoBaTe/bHbIe
n/n Bcero HU3y4YeHMsI
padoTbI padoThI pecypchl

| Mexannyeckoe IBUKEHUE. 1 0 0
MartepuanbHas TO4Ka
C .

, | o N o

https://m.edsoo.ru/ff0ad474

MEXaHHYECKOTO JIBUKEHUS

3 PaBHOMEpHOE 1 0 0 bu6mmotexa [IOK
MPSMOJIMHEITHOE IBH)KEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe
NPSIMOJIUHENHOE JIBUKEHUE.

4 1 0 0
Cpenusst 1 MTHOBEHHas
CKOPOCTh
n .

5 :;Zﬁozgezxze BI)KEHUE 1 0 0 bubmmoreia LIOK
P YEROP A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NPSAMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO 1 0 0
nBwkeHus. I'padux ckopoctu
JlabopaTtopnas pabota
"OnpeneneHue yCKOpeHus bubmmoreka [JOK

7 1 0 1
TeJa IPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JIIBIOKECHUU 110 HAKJIOHHOU



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

mIockocTu"

CB00OOIHOE TaJIEHHE TET.

IPYKUHBDY

8 OnebiTel ['anunes
PaBHOMEpHOE NBUXKEHUE TTO
okpyxHoctu. [lepuoa u
9 qa(I:)iIOTa O6paHIe}1131/I$I.I[ bubmorexa HOK
. https://m.edsoo.ru/ff0ael 76
JlunHeitHas u yriioBas
CKOPOCTH
10 LlenTpocTpemurenbHOe
YCKOpEHUe
1 ITepBriii 3akoH HproTOHA. bubnuorteka [IOK
Bexrop cuiibt https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HproToHa. bubnuoteka [IOK
PaBHOzelicTBYOIIAs cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bu6mmotexa [IOK
Cyrmiepro3uius Cuil https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha
14 HpI/IMeHeHI/IeII 3aKOHOB bubmmoreia LIOK
https://m.edsoo.ru/ff0aeb6e
Herorona
15 Cuna ynpyroctu. 3akoH ['yka bubmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ama4 o reme
«Cuna ynpyroctu»
JlabopaTtopnas pabota BuGmorexa LIOK
17 «OmnpeneneHne KeCTKOCTH

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

bu6mmoteka [IOK

18 CHita TpeHs https://m.edsoo.ru/ff0af738
19 Pemenue 3agay mo reme bubnmmoteka [IOK
«Cwuna TpeHus» https://m.edsoo.ru/ff0afa26
Jlaboparopnas paborta
20 "Onpenenenue bu6nmmoreka [IOK
Kod(uImenTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KEHUS"
Pemienn 4 [10 TEM
21 "3eaKZHble Iflglf(a)lTOH(:l. (ejnia Bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TSHKEeCTH M 3aKOH
By BCEMUPHOIO TATOTCHUSA. bu6muotexa LIOK
YckopeHnue cBoOOTHOTO https://m.edsoo.ru/ff0af044
MaJICHUs
VYpoxk-koHbpepeHus
"JIBUKEHUE TEN BOKPYT
23 rPaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema).
lNanaktuku"
Pemenn 4 [10 TEM
24 "émfa szchf:[:H I/I(;aISOHe Bubnmorexa LHOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TSTOTEHUS
IIepBas xocMuueckas BuGmorexa LIOK
25 ckopocTbk. HeBecoMocTh u

neperpys3Ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue maTrepuanbHOU
TOYKH. AGCOJIFOTHO TBEPI0€
Teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKpeIIEHHON OChIO
BpaleHusi. MOMEHT CHUJIbI.
LenTp Tsxectn

bubnuorexa LIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue marepuanbHON
TOYKH. AOCOJIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPIOTO
TeJa C 3aKPEIUIEHHON OChIO
BpalleHus. MOMEHT CHJIBI.
LenTp Tsxectn

28

Pemenue 3agay o teme
"MomeHnT cuiibl. LleHTp
TsHKecTH"

bubnuorexa LIOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka Kk KOHTPOJIBbHOM
pabote 1o Teme
"MexaHn4ecKoe OBUKEHUE.
Bsaumonerictsue ten"

bubnuoreka LIOK
https://m.edsoo.ru/ff0b0408

30

KontponbHas pabora 1o
Teme "MexaHnyecKkoe
nBmkenue. Bzanmoeiictsue

Ten"

bubnuoreka [IOK
https://m.edsoo.ru/ffOb06ec

31

Nmnynsc tena. Mmiynsc
CUJIbl. 3aKOH COXPaHEHUs
UMITyJIbCa. YIIPYroe u
HEYIPYroe B3aUMOICHCTBUE

bubnuoreka LIOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Pemenue 3aga4 o reme
"3aKOH COXpaHEHUS
umnyisca"

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0b096¢

33

VYpoxk-koHbpepeHus
"PeakTUBHOE IBUKEHUE B
IPUPOJIE U TEXHUKE"

34

Mexanunueckas pabota u
MOIIIHOCTb

bubnmmoteka [IOK
https://m.edsoo.ru/ff0b0a84

35

Pabota cuibl Ts>K€CTH, CUITBI
YOPYTOCTH U CUJIbI TPEHUS

bubnuoreka LIOK
https://m.edsoo.ru/ffOb0db8

36

JlabopaTtopnas pabota
«Onpenenenne pabOThI CUITBI
TPEHHUsI P PABHOMEPHOM
JBUKEHUH TeJia 1o
TOPU30HTAIBHOMN
MTOBEPXHOCTH

37

CBsi3b 2HEpTUU U PaOOTHI.
[ToTeHnnanbHas SHEPTHs

38

Kunernueckas sHeprus.
TeopeMa 0 KUHETHYECKOU
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs PHEPTUU B
MEXaHHKe

40

JlabopaTtopnas pabota
«3yyenue 3akoHa
COXpaHEHUS SHEPTUN

bubnmmoreka [IOK
https://m.edsoo.ru/ffObl2fe



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarenpHoe JABUXKCHHUC U
€T0 XapaKTCPHUCTUKH

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb1858

42

3aryxarolie KojaeOaHusl.
Brinyxaennsie koneOaHusl.
Pe3onanc

bubnuorexa LIOK
https://m.edsoo.ru/ff0b2010

43

Marematnueckuii u
MPY>KUHHBIA MassTHUKH

44

VYpok-uccnenoBanue
«3aBUCUMOCTD TIepuoia
KoJieO0aHUM OT KECTKOCTHU
MPY>KUHBI U MACCHI TPy3a»

bubnuorexa LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue 3Hepruu Npu
MEXaHHUYECKHUX KOJIeOaHUsIX

46

Jlaboparopnas paborta
«OrmpeneneHne 4acToThl |
neproja KojieoaHui
NPY>KHHHOTO MasTHUKA)

bu6mmoteka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas paborta
«[IpoBepka HE3aBUCUMOCTH
neproja KoyiebaHui rpysa,
MIOJIBEIIICHHOTO K HUTHU, OT
MacChl Ipy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHu4yecKue BOJIHEL.
CBolicTBa MEXaHUYECKUX
BOJIH. [Ipo10ibHBIC U
MOTICPEYHBIC BOJIHBI

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



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHus
"MexaHW4eCKHUe BOIHBI B
TBEPIOM TEIIE.
CelicMuuyeckue BOJHbBI"

50

3Byk. Pacnpoctpanenue u
OTpakKEHHE 3BYKa

51

Ypoxk-uccieaoBanue
"HaOro1eHre 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4acTOThI"

52

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pE30HAHC

53

VYpoxk-koHbpepeHus
"VapTpa3Byk U HH(PA3BYK B
IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "3aKOHbI
coxpaHeHusl. MexaHuueckue
KoJIcOaHUS U BOJIHBI"

bu6nuoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KoHnTpoapHas padora o
TeMe "3aKOHbI COXpPaHEHUS.
Mexanuueckue KojeOaHus u
BOJIHBI"

56

DNEKTPOMArHUTHOE T0JIE.
DeKTpOMarHuTHbIE BOJIHBI

Bbubnuoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

CsolicTBa



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

QJICKTPOMAIHUTHBIX BOJIH

58

Ypoxk-koHnpepennus "[lkana
AIIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3zoBanue
AIIEKTPOMAarHUTHBIX BOJIH JJIs
COTOBOM CBSI3U"

bubnuorexa LIOK
https://m.edsoo.ru/ff0b2{fe6

59

Ypoxk-uccieaoBanue
"N3y4yeHue cBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C
IIOMOII[bI0 MOOMILHOT'O
tenedona”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3amau Ha
ONPEIEICHNUE YaCTOThI U
JUTMHBI AJIEKTPOMArHUTHOM
BOJIHBI

61

DNEeKTpOMarHuTHas Mpupoaa
cBeta. CKOpPOCTh CBETAa.
BoiHoBbIE CBOMICTBA CBETA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTtounuku cBera.
[IpssmonuHenHOE
pacrpoCTpaHEeHHUE CBETA.
3armenus ConHua u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHUsI CBETA.
3epkana. Pemenue 3a1a4d Ha
NpUMEHEHHUE 3aKOHA
OTpaKCHHUSI CBETA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

HpeHOMHeHI/Ie CcBeTa. 3aKOH
IMpCIIOMJICHUS CBCTA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEE
OTpa)X€HHUE CBETA.
Hcnonbs30BaHKe MOJIHOTO
BHYTPEHHETO OTPaKEHUs B
ONTUYECKHUX CBETOBOJIAX

bubnuoreka LIOK
https://m.edsoo.ru/ffOb3c5c

66

Jlaboparopnas paborta
"UccnenoBanue 3aBUCUMOCTH
yTriia IpeIoMIICHUS
CBETOBOIO JIy4a OT yriia
NajJieHUs Ha TPaHUIIE

"BO3IyX-CTEKJIO

67

VYpoxk-koHbpepeHus
"Mcnonp30BaHue MOJTHOTO
BHYTPEHHET'0 OTPaKCHUS:
CBETOBOJIBI,
OINTHKOBOJIOKOHHAS CBSI3h"

68

JInu3el. OnTHyeckas cuja
JINH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2¢c

69

[TocTpoeHnne n300pa>keHH B
JIMH3aX

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b444a

70

Jlaboparopnas paborta
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOU
CUJIBI coOuparoien TMH3b1"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b4206



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

71

Ypok-koHpepeHus
"OnTuuecKue INH30BbIE
npubops!"”

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c0a7e

72

['ma3 kak ontuyeckas
cucrtema. 3peHue

bubnuoreka LIOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHus
"IledexTnl 3perus. Kax
COXpaHUTb 3peHue"

74

Paznoxenue Oestoro cBera B
cnektp. OnbiTel HeloTOHA.
CrnoxxeHue creKkTpanbHbIX
uBeToB. Jlucnepcus ceera

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

Jlaboparopnas paborta
"ONBITHI O PA3IOKEHUIO
0eJIoro cBeTa B CIEKTP U
BOCHIPUSITHIO TIBETA
peIMETOB IIPU UX
HaOJII0JICHUU Yepe3 LIBETOBbIC
bunsTpH"

bubnuorexa LIOK
https://m.edsoo.ru/ff0cOe2a

76

Ypok-npaktukyM "BosiHOBbIE
CBOIICTBA CBETA: AUCIIEPCHS,
UHTEphEPEHITUS 1
nudpakius”

77

Omnsitel Pezepdopaa u
IUIaHeTapHas MoJIeb aToMa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

[Toctynatel bopa. Mozenb



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

aroma bopa

I/ICHYCKaHI/Ie U IIOTJIOICHUC

79 cBeTa aToMoM. KBaHT®HI. Bubnmorexa LHOK
. https://m.edsoo.ru/ff0c144c
JInnenyaTele CIEKTPBI
YPpok-npakTUKyM
80 "Ifl)a6m(f)leHHe ZneKTpOB bubmmorexa HOK
| https://m.edsoo.ru/ff0c1550
UCITYCKaHHS
81 PannoakTBHOCTE U €€ BUOBI bubmorexa TIOK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue aTOMHOTO siJipa. bubmmoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PanmoakTuBHEBIE bubmmoreka [IOK
npeBparieHus. M30Torbl https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo teme:
84 "PaI[I/IOB,KTI/IiHBIe bubmorexa OK
| https://m.edsoo.ru/ff0clb4a
MIpeBpaIicHus
85 [Tepuon nonypacnana
VYpoxk-koHbpepeHus
26 "PanoakTUBHBIE U3TYyYEHUS bu6mmotexa LIOK
B MIPUPOJIC, MEIUIIUHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"
Snepubie peakiuu. 3aKOHBI
87 C(ilx;)aHeHE;I 3aI;5IILOBOI‘O u Bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
g8 DHEprus CBSI3M aTOMHBIX bubnuorteka [IOK

sinep. CBsi3b Macchl U

https://m.edsoo.ru/ff0cl1d7a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

OHCPIun

89

Pemienue 3amay mo reme
"Anepubie peakiuu"”

90

Peakmuu cuHTe3a U IeIeHUS
saep. ICTouHuKY sHEprun
ConHIa u 38631

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

91

VYpok-koHpepeHuus
"AnepHas sHEpreTUka.
JleficTBUS paiuOAKTUBHBIX
U3ITy4YEHU Ha )KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBbHOU
pabote 1o Teme
"DEeKTPOMArHUTHOE TOJIE.
DNEKTPOMArHUTHBIE BOIHBI.
KBanToBbIC ssBIICHNS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHnTpoapHas padora o
TeMe "DIEeKTPOMarHuTHOE
noJie. JIeKTPOMarHuTHbIE
BOJIHBL. KBaHTOBBIE sIBJIEHUS"

94

[ToBTOpenue, o6o6IIEeHNE.
JlaGopaTopHbie pabOTHI 11O
Kypcy "BzaumoneiictBue

n

TCJI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEeHME, 0000IICHHE.
Pemmienue pacyeTHBIX

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



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

KauyeCTBEHHBIX 3a7a4 10 TEME
"TenoBsie poiecch”

[ToBTOpeHue, 0000IICHHE.
Pewenne pacueTHbIX U

96 Ka4eCTBEHHBIX 3a/a4 10 TeMe Brbmmorexa LIOK
https://m.edsoo.ru/ff0c2a22
"KII/] TerioBsIx
nBuraresaein”
[ToBTOpenue, o6o6IIEHNE.

97 Pemenue pacueTHbIX U bubnuoteka [IOK
KaueCTBCHHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anexTpoycTaHoBOK"

[ToBTOpenue, 0000IIEHHE.
98 Ha60p1:T0prIe pa6H;TI>I o bubmoreia LIOK
https://m.edsoo.ru/ff0c2¢52
Kypcy "CBeToBble sABJICHUA"
[ToBTOpenue, o6o6ImIEeHNE.

99 PaGota ¢ TekcTamu 1o Teme bubnuorexa LIOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHUKe"

IToBTOpEHM HUE.
100 Pe§)60;23 i Tei,c(;gfdflurllz Te?v[e Bubmmorexa LIOK
https://m.edsoo.ru/ff0c2e82
"Konebanus v BOIHBI"
[ToBTOpEHME, 0000IICHHE.
101 Pa60Taf) c TeK’CTaMI/IH:Io TeMe bubmorexa OK
https://m.edsoo.ru/ff0c3044
"CeToBbI€ siBJICHUS"
102 [ToBTOpEeHME, 0000IICHHE.

Pabota ¢ TexcTamu 110 TeMe



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

"KBanToBas u sipepHas

buzuka"

OBIIEE KOJIMYECTBO YACOB
10 [TIPO'PAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOIO
MMPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JUISI VUEHUKA

o dmuka 9 knacc/ IleppimkuH A.B., I'ythuk E.M. OOmecTtBo ¢ oOrpaHHYeHHOM
OTBETCTBEHHOCTBIO «JIPODAY; AKIHMOHEPHOE 00111eCTBO «31aTenbCTBO
«IIpocBemenue»

» ®usnka, 7 xknacc/Ileppimkun .M., UBanoB A.U., AO «M3natensctBo [IpocBemienney.

» Gusuka, 8 knacc/Ilepsimkun .M., UBanoB A.U., AO «M3narensctBo [IpocBenienne.

* JIykamuk B.U. CoopHuk 3anau mo ¢usuke. 7-9 knaccel. — M.; [Ipocsemienue, 2021

METOANYECKHUE MATEPHUAJIBI I1JIS1 YUUTEJIA

1. Jlykamuk B.W. CoopHuk 3a1a4 1o ¢pusuke. 7-9 kmaccel. — M.; [Ipocsemenue, 2021
2. duswmka. 7, 8, 9 ximacc metoauueckoe nmocooue k yaeouunky A.B.Ileprimkuna. ®I'OC
3. Peanuzanus oOpa3oBaTENbHBIX TPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOU

HampaBJIeHHOCTeW 1o (u3uKe ¢ wucmoib3oBaHueM oOopynoBanus neHtpa «TOYKA
POCTA» 7-11 xnaccel/MunuctepctBo npocsenienus Poccuiickoit @eneparun/,2023r.

4. TexHomorn4ecKkue KapTol ypoKOB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI MU PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru/



http://school-collection.edu.ru/



