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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deneparbHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKM Ha
JeSITeIbHOCTHOM oOcHOBe. B mporpamMme mo ¢u3uke yduUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMsL.

[TporpammMa 1o ¢u3uke yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nveckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpHa M3 MIaBHBIX 33aja4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH M HHTEpeca K Hayke Yy
o0yyJaroumxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAy4YHYI0 TPAaMOTHOCTD!

v Hay4HO OOBSCHATD SIBICHHS;

v/ OIlEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEI0BAHNUS;

v MHTEPIPETHPOBAThH JAHHBIE W WCIIOJIb30BAaTh HAYUYHBIE JIOKA3aTENLCTBA ISl TTOJYYEHHS
BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTrBepxkaA€HHON pemenneM Kosnernn MununcrepctBa npocsemenuss Poccuiickont denepannn
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).

Henu n3yyenus Gpu3nku:

v mpuoOpeTeHre MHTEepeca M CTPEMIICHHUS O0YUYArOMMXCS K HAYYHOMY HM3YYCHHIO MPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

v/ pasBUTHE TpPEJACTABICHUM O HAYYHOM METOJAC [MO3HaHHS ©  (OPMHUPOBAHHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

v (OopMHpOBaHHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTara HM3YYCHHS OCHOB CTPOCHHUSI
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

v’ (opMHPOBaHHUE MPEACTABICHUIA O POJTH (PU3UKH ISl PA3BUTHUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;



v

pa3BUTHE TIPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodecCHoHAITbHON
JESTEIIbHOCTH, CBSI3aHHOW C (DM3HMKOM, MOATOTOBKA K JalbHEHUIIEMY OOYYCHHIO B 3TOM
HaIlpaBJICHUHU.

Jloctuxenne STUX Ieledl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

06p330BaHI/I${ o0ecreunBaeTcs PELICHHUEM CIICAYIOIINX 3aJay4:

v

v

npHOOpeTEeHNEe 3HAHUU O TUCKPETHOM CTPOSHUM BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHNue YMEHHI OMKCHIBATh M OOBSACHATh (PU3NYECKUE SBICHHUS C UCIOJIH30BAHUEM
MOJTYYCHHBIX 3HAHHIA;
OCBOCHHE METOJIOB PEUICHHS MPOCTEHIIINX PACUETHBIX 33/1a4 ¢ UCTIOIb30BaHUEM (PU3UUECKHIX
MOJIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS M BBIMOJHATH OMBITHI, J1a0OPaTOPHBIC
paboTbl W DKCIEPUMCHTAIBHBIC WCCIEJAOBAHMUS C KCIOJIb30BAHUEM HW3MEPUTEIBHBIX
puOOpoOB;
ocBoeHHE TPUEMOB paboTel ¢ wuHpOpMammer (U3HUECKOTO COACPXKAHUS, BKIIOUYas
UH(POPMAIIHUIO O COBPEMEHHBIX JOCTIKEHHSIX (U3UKH, aHAIN3 U KPUTHYECKOE OIICHUBAHUEC
nHpopmanuu;
3HAKOMCTBO €O cdepamu NpodeCCHOHATBHON IEATSIBHOCTH, CBS3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JTOCTHKCHUSIX (DU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs

oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1no (Gu3mke nepeyeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT

PEKOMEH/IaTeNIbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBelneHus 1ab0opaTopHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CITUCKA IKCIIEPUMEHTAITLHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.
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COILEP KAHUE OBYYEHUSA
7 KIIACC

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, FJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOOpHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJi TMO3HaHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalOmogaemMoro spiaeHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

Mexanuueckue, TEII0oBbIe, IEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue NpudOpPsI U MPoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(GPOBBIM MPUOOPOM.
Jlabopamopuwvie pabomot u onvimeol.

OrnpeziesieHne EeHbI ASJICHUS KAl U3MEPUTEILHOTO TpUOopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenune uccienoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTh IMOJETA IIAPUKA, ITYLIIEHHOTO

TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIle BHICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoMu.
bpoynoBckoe nBuxkenue, Aauddysus. BzanmopelicTBue dYacTUIl BEHIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTaIIuyecKkux) Ted. B3auMOCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

Habmtoienue O6poyHOBCKOTO TBUKEHHUSI.
Habmronenue nudysun.
HabGmronenue siBieHnit, 00bSICHIIOMUXCS TPUTSHKECHUEM HIIM OTTAIKMBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

Orenka auamMeTpa aroma METOAO0M PsiIOB (C UcCToyb3oBaHueM (hoTorpaduii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B.
OnBITH MO OOHAPYKEHHUIO TEHCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanndeckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHepUMHU. B3auMopeilcTBue Ten Kak NpUYMHA U3MEHEHUS
CKOPOCTH JIBIDKEHHs Tell. Macca kak Mepa wHepTHocTH Tena. [lmotHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.
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Cwia kak XapakTepucTuka B3aumojenctBus Tteil. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETPA. SIBI€HNE TATOTEHUS U CHiIa TshKecTH. Criia TSKeCTH
Ha Apyrux mia"netax. Bec tena. HeBecomocTs. CrioxeHne Cuil, HalpaBJICHHBIX MO OJHOM MPSIMOIA.
PaBunoaeiictByromas cuin. Cua Tpenusi. TpeHue CKOJIbXEHUs U TPEHUE MoKos1. TpeHue B npupo/ie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Haburonienue sBjaeHUS] MHEPIUH.

Habmroienue n3MeHeHus: CKOpoCcTy MU B3aUMOJICHCTBUH TEII.
CpaBHeHHE MacC MO B3aUMOJECICTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenue CKOpPOCTH PaBHOMEPHOrO ABMKEHHUS (IIapuKa B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Ornpenenenne cpeHeil CKOPOCTU CKOJBKEHUs OpycKa WK IIapUKa 10 HAKJIOHHOM TIJIOCKOCTH.
OripezenieHne mI0THOCTU TBEPOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTshkeHus (aedopmanuu) MpPYKUHBI  OT
MPUIIOKEHHOMN CHUIIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tella U XapaKTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenada qaBieHus TBEPABIMY TEITAMH, )KUIKOCTIMH U
razamu. 3akoH [lackans. [lHeBMaTmyeckue MalmvHbl. 3aBUCUMOCTH JIaBJICHUS KUIAKOCTH OT
ryounsl.  ['mapocratumueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBinueckue
MEXaHU3MBI.

AtMochepa 3emnun u atmochepHoe namieHue. [IpHuMHBI CyIIeCTBOBAaHUS BO3YIIHOM
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XKUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo0bmaronirecs: CoCy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKMBAIOIICH CHUJIBI OT O0BEMA MOTPYKEHHOW YACTH Tela W IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue mniaBaHus TeI: MJIABaHUE WM TOTPYKEHHE TeNl B 3aBUCHUMOCTH OT COOTHOILIEHUS
MJIOTHOCTEN Tejla U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YACTH TeJa.
OrnpezeneHne BHITAJIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE B )KUIAKOCTD.
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IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUIIBL, IEMCTBYIOIIEH HA TEJIO B dKUJIKOCTH, OT MacChl
Tena.

OnbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHUJIbI, JEUCTBYIONIEH HA TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHME JIOJKM M ONpElEleHHe €€
rpy30M0AbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBeCHs phryara.
[IpumeHneHne mpaBwiia paBHOBECHsS pbluara K OJoKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue oq1HOro
BUJIa MEXaHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PAaBHOMEPHOM JBMKEHHM Tejla IO TOPU30HTAIBHOMN
MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

W3ydeHue 3aKoHa COXPAHEHUs MEXaHUYECKOM SHEpruu.

8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWUISIpHbIE sBIEeHUS. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)KEHHUS YacTHLL.
Buyrpennss sneprust. CnocoObl M3BMEHEHUs BHYTPEHHEN SHEPruu: TeIUIonepeaya i COBEpILIECHNE
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.

KonnuecTBo TemynoThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH U TEermIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIECTB. YJeNbHas TemoTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TemoBble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Hab6nronenue nuddysun.
HabmroneHue siBIeHU cMaulBaHUs ¥ KAMAJUTSIPHBIX SBICHUM.
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HabmioneHue TernaoBoro pacumpeHus Tel.

W3meHeHune AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
IIpaBuna n3mepeHus TeMIepaTypsl.

Buae! renonepenaun.

OxJaxkJIeHue MpU COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. Habmronenne kunenus.

. HabGnronenue noctossHCTBa TEMIEPATYPHI P TUIABICHUH.
. Mozenu TeImioBbIX IBUTaTENICH.

Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCThD JaBJICHUS BO3AyXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAXKICHUSI.
[TpoBepka runore3sl TMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.
HaGroieHne M3MeHeHUsT BHYTPEHHEH JHEPrHH Tejla B pe3yibTare TeIuionepenayn u padboTsl
BHEIITHUX CHIL.
HccnenoBanue sBieHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsSueii BOJIBI.
Onpenenenre KOIWYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HAarpeThbiM
METaJUTMYECKUM IIUITUHAPOM.
Ornpezenenne yAaelIbHON TEIIIOEMKOCTH BEIIECTRA.
HccenenoBanue npouecca uCapeHusl.
OrnpeneneHre OTHOCUTEIBHON BJIaXKHOCTH BO3/yXa.
Ornpenenenne yaeIbHON TEIJIOTHI TIJIaBICHUS JIb/IA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpu3anus Tell. J[Ba posia 3JeKTpruuecKuX 3apsa10B. BzaumoaelicTBrue 3apsyKeHHbBIX TEI.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEIMYUHBI 3apSA0B U
pacCTOSTHUS MEXKy TeJIaMu).

DnekTpuueckoe mosie. Hanpspk€HHOCTD AeKTprUdeckoro mojst. [IpuHmmn cyneprno3uiiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsAaoB. DJIEMEHTApHbINM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKM U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DIJIEKTPUUECKOro Toka. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO0 TOKa (TEIMJIOBOE, XMMHYECKOe, MarHUTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OieKTpuueckoe HampspbkeHue. ComnpoTUBIEHUE
MPOBOJHUKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydyacTKa IEMH.
[TocnenoBarensHOE U MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

Pabota 1 MOIIHOCT ANIEKTPUUECKOTro TOKa. 3akoH JIxkoyns—JIeHa. DnekTpudeckue e
U TIOTPEOUTENH IEKTPUUIECKOM dHEepruun B ObITYy. KOpoTKOe 3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarnuTtHoe moje 3eMIM U ero 3Ha4eHue s ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe mosie
ANEKTPUUECKOro ToKa. [I[puMeHeHne 3JeKTPOMarHuToB B TeEXHUKE. J[elicTBe MarHUTHOTO MOJIs
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb IOCTOSHHOrO ToKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW DSHEPruu. ODJIEKTPOCTAHIIMHA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKask MHTYKIIHSI.

3aKOH COXPaHEHHUS ICKTPUUECKUX 3aPAJIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M cTouyHUKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. "a30BBbIii pa3psm.

. 3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mMepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.

. Peocrat u mara3uH cCOnpoOTHBIICHUM.

. B3anmoneicTBre NoCTOSIHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJIOCOB MAarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. DJIeKTPOMAarHuT.

. JleficTBMe MarHUTHOTO NOJI1 HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnienoBanue siBiIeHUS 3JEKTPOMArHUTHON MHIYKIIVH.

. Onbrter @apanest.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimol.
OMBITHI 110 HAOIOACHUIO JIEKTPU3AIIUN TET UHAYKIIUEH U P COMPUKOCHOBEHHH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKka padOThI NEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYILIETO YEPE3 PE3UCTOP, OT COPOTUBIIEHUS PE3UCTOPA
Y HaIpsHKEHUS. Ha PE3UCTOpE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb AJIEKTPUUECKOTO COMPOTUBIIEHUS] TPOBOJHUKA OT €TI0
JUTMHBI, TIIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mnpaBuia CIOXKCHHUS HANPSHKEHUW TMPU  TIOCIEAOBATEIIPHOM COCIWHEHUH JBYX
pPE3UCTOPOB.
[IpoBepka mpaBuiia 715l CUJIbI TOKA MPHU NapaIJIeIbHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UITYILIETO YePe3 PE3UCTOP.
Omnpenenenne MOIIHOCTH IEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HApsHDKEHUS Ha HEll.
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Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TOJIs TOCTOSIHHBIX MarHUTOB MIPU UX 00bEIUHEHUH U pa3ie/ICHUN.
HccenenoBanue 1eUCTBUSA JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM M MarHuTa
OT CHJIBI TOKA M HANPABJICHUS] TOKA B KaTYILKE.

N3yuenue AeiicTBUSA MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl SJIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBUraTenbHOM YCTAaHOBKH.

OnbITEl IO UCCIEIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOM MHAYKLIMM: HUCCIEAOBAHUE M3MEHEHUN
3HAYEHHUSI U HAMPABIICHUS UHIYKIIHOHHOTO TOKA.

9 KUIACC

Pa3znen 1. Mexanu4veckue siBJI€eHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEepHOe mpsMoiuHENHOe aBMkeHue. HepaBHomepHoe
npsIMOJIMHEHOE JBHKeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEeHHOe ABmkenne. CBoboaHoe nagenue. OnbIThl
lNanunes.

PaBHOoMepHOe ABMxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuit 3akon Herorona. [lpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuwxenue manet Bokpyr Connua. [lepBast kocmuueckast ckopocTb. HeBecoMOCTh U eperpys3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBUXKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cuil TsxecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboThl. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Habmonenne MmexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHe MyTel U TPAEKTOPUMN JABUKEHHUS OJTHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCUY€Ta.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

HabGmronenne MexaHMYeCKHUX SIBICHUH, IPOUCXOASIINX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTEIBHO KaOMHeTa (DU3HKH.

3aBUCHUMOCTb YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

N3MeHeHue Beca Tenna Npu YCKOPEHHOM JBHKEHUU.
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Ilepenaya umimynbca Ipy B3aMMOJEHCTBUU TEIL.

[IpeoOpazoBanms YHEPTUU TIPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHrE UMITYJIbCA PU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa TP a0CONIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOlntonenue peakTUBHOTO JIBHXKECHHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH NMPU CBOOOIHOM I1a/ICHUH.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPH JBHKEHUU TeJla MO IeUCTBUEM IPYKHUHBI.
Jlabopamopuvie pabomol u onvimol.

KoHcTpynpoBanue TpakTa ajs pa3roHa U JAajJbHEHIIEro paBHOMEPHOTO JBUKEHUS LIApUKa WU

TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUsI OpycKa WM JIBHXKEHHUS IIapHKa M0 HAKIOHHOU

IJIOCKOCTH.

Onpenenenue ycKopeHus Tella IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIYKEHUH 0€3 HaualbHON

CKOPOCTH.

[TpoBepka TUIIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJlbHOM CKOpPOCTU IyTH

OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOILUE POMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIbI TPEHUS CKOJIBKEHHSI OT CUIIBI HOPMaJIbHOTO JABICHHUS.

Omnpenenenne kodhduMeHTa TPEHUS CKOIBKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHHSI MPU PAaBHOMEPHOM JBUKEHHM Tejla IO TOPU3OHTAIBHOMN

MOBEPXHOCTH.

. Onpez[eneHI/Ie pa6OTbI CHJIBI YIIPYT'OCTHU IIpH noabEMe rpys3a ¢ UCIIO0JIb30BAHUEM HCIIOABUKHOT'O U

MOJBMYKHOTO OJIOKOB.
N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pasznea 2. Mexann4deckue K01€0aHUA U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEpPHOA, 4acToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojebOaHus. BoiHyxkaeHHble koneOaHus. Pezonanc. MexaHHMueckue BOJHBI.
CBolicTBa MeXaHNYeCKUX BOJIH. [IposiosbHbIE M monepeyHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa M BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.
PacnpocTpanenue mpoAoibHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Onpeznenenye 4acTOTHI U MEpHOJa KoleOaHUH IPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHui NMPy>KUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NepHoJia KoyiebaHH rpy3a, MOBEIIEHHOT0 K HUTH, OT Macchl rpysa.
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OnbITHL, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD IIEpHOia KoJeOaHUi PYKMHHOTO MasTHUKA OT MacChl
rpy3a u )KECTKOCTU NPY>KUHBI.
N3mepenue yckopeHHst cCBOOOIHOTO Ma EeHUs.
Paznen 3. DiieKTpoOMarHuTHOE 10Jie M 3JIEKTPOMArHUTHBIE BOJIHBI.
DNEKTPOMarHUTHOE NoJie. DJIEKTPOMAarHuTHblE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH. [Ikana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BonHOBbIE cBOCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BonHoBBIE cBOMCTBaA CBETA.
Jlabopamopuvie pabomol u onvimol.
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.
Paszngea 4. CBeToBbIe IBJICHHUS.
JlyyeBas mopmenp cBera. Mcrounuku csera. IIpsMonuHelHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.
Jlunza. Xox mydedt B numH3ze. Omnrtuyeckas cucrema (oTtoanmnapara, MUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Cll0k€HHE CIEKTPAJIbHBIX L{BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPpOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomienue cBera.
OnTH4eckuii CBETOBO/I.
Xon myueil B cobuparoiiei JuH3e.
Xox J1ydeil B paccenBarolle JIMH3E.
[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.
[Tpunuun neiicTBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKONA.

. Monenb riasa.
. Paznosxenue 6emoro cBera B CIEKTP.
. [Tomyuenue 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
N3yueHne xapakTepuCTUK U300pakeHUs MpeIMeTa B IIIOCKOM 3epKale.
HccnenoBaHue 3aBUCUMOCTH yIila MPEJIOMIIEHUsI CBETOBOTO JIy4a OT yIJia MaJieHUs] Ha TpaHuLe
«BO3yX—CTEKIIO».
[Tomy4yenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoIei INH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIBTPHI.
Pa3nen 5. KBantoBble siBj1eHMs.
OmneiTel Pesepdopaa u nnanerapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
norJiomeHne ceera atoMoM. KBantsl. JInHeiuaTeie CIEKTPHI.
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PagunoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpOEHHE aTOMHOIO sijpa.
Hyknonnas Mopens aromHoro sapa. M3zoromel. PanuoaktuBHBIE mnpeBpamieHus. llepuon
noJIypacnajaa aTOMHBIX sIJIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
aTOMHBIX siziep. CBsi3b Macchl U PHEpruu. Peakuuu cuntesa u aeneHus saep. McTouHnuku sHepruu
CouHiia ¥ 38631,

Snepnas snepreTuka. JIeicTBUA paguoOaKTUBHBIX U31yYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrexTpsl U3IYy4eHUS U TOTJIOIICHHUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
CnekTp Boaopoaa.
Habmonenue tpeko B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.
Perucrpanus nznydeHust NpupOJIHBIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopuwvie pabomot u onvimeol.
HaOGmronenue CrijomHbIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO GoHA.

Pa3nes 6 [loBTOpuTe/IHLHO-0000IIAIOIIMIA MOYJTb.

[ToBTOpUTEIEHO-0000IIAOIINN MOIYITh TPEIHA3HAYCH JUISI CACTEMATHU3AIMH U 0000IIeHNU S
MPEAMETHOTO COJIEP>KAHMS U OTbITA ACSATEIHLHOCTH, MPUOOPETEHHOTO MIPU U3YUCHHUH BCETO Kypca
bu3nky, a Takke i MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (pu3uke Juis
00y4aromuxcsi, BHIOPaBIINX ITOT y4EOHBIN MPEIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATETLHOCTH,
Ha OCHOBE KOTOPBIX OO€CIeunBaeTCsl JAOCTIKEHHE TMPEIMETHBIX M MeETalpeaMETHBIX
IUTAHUPYEMBIX Ppe3yNlbTaToB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAy4YHass TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHUS SIBJICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSCHATH (PU3NUYECKHE SBJICHUS, TPUMEHSS TIOJyUYE€HHbIE 3HAHUS, pelIaTh 3a7a4M, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHUIMIIATBHO NEATEIbHOCTHBIA XapaKTep JAaHHOIO pa3jienia peaiu3yercs 3a CUET TOro,
YTO 00yYaIOIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJTYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3UUECKUE SIBIICHUS
B OKpY’KaroUIed MpUPOIe U MOBCETHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (U3NYECKUX SBICHHUM, B TOM YHCIE JIs
MPOBEPKU TUNOTE3 U MOJYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoliee BaXXHBIX JOCTHKEHHM COBPEMEHHBIX TEXHOJOTHUIA,
HarpuMep, MPaKTUYECKOT0 UCIOJIb30BAHUS PA3IMUYHBIX HCTOYHHUKOB YHEPTUU Ha OCHOBE 3aKOHA
MIPEBPAILICHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTprMoOTH4eCKOro BOCIIUTAHUS
[ mposiBJIeHHE MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOM (hu3HuecKoit
HayKH;
] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
[J TOTOBHOCTh K aKTUBHOMY Yy4YacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMbBIX M STHUYECKHX
pobJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTUKECHUN (PU3UKH;
[ ocO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
(] BOCHPUSITUE ICTETUYECKUX KadecTB (PU3MUYECKON HayKu: €€ TapMOHMYHOTO TOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:
[J oco3HaHue EeHHOCTU (PU3NYECKON HAYKH KaK MOLTHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABISIONIEH KyIbTYypHI;
(] pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
[ oco3HaHHE IIEHHOCTH 0€30MacHOro oopasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BXHOCTU TPaBHJI O€30M1aCHOTO MOBEACHHS HA TPAHCHOPTE, HA JOPOrax, C AIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBaHUEM B JOMAIIHUX YCIOBHSAX;
[J copMUpPOBAaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKE CBOETO MpaBa HAa OUIMOKY M TaKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;
6) TpyaoBOro BOCIUTAHUSA:
[] aKTMBHOE y4yacTH€ B PEIICHHWU NMPAKTUYECKUX 3a7ad (B paMKax CeMbU, 00pa3oBaTEIbHOMN
OpraHM3aliu, ropoja, Kpas) TEXHOJIOIMUYECKON U COLMaIbHONW HalpaBIeHHOCTH, TPEOYIOMIUX B
TOM 4HcClie U GUNYECKUX 3HAHMIA;
] uHTEpeC K MPaKTUYECKOMY M3YyUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3NKOMH;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:
[ opreHTalMs Ha IPUMEHEHHE PU3NYECKUX 3HAaHUM /1715 pellieHus 3a/1a4 B 00J1aCTH OKpY Karoei
Cpelbl, TUIAHUPOBAHUS IIOCTYNKOB U OLIEHKH MX BO3MOKHBIX IOCJIEICTBHN IS OKpY’KArOLIEH
Cpelsl;
[J oco3HaHME INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOIHOM Cpelbl:
[ moTpeOHOCTh BO B3aUMOACHUCTBUY NPU BBHITIOJIHEHUH UCCIEIOBAaHUNA U MPOEKTOB (HU3HUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHUX;
] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTb;
[ noTpeGHOCTh B (OPMUPOBAHUYU HOBBIX 3HAHUIL, B TOM 4Hcie GOpMYyIUPOBATh UJIEH, IIOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
] ocozHaHue AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
[ mIaHUpPOBAaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;



[J cTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE C UCTOIh30BaHUEM (PU3UIECKIX 3HAHU;

[] olLIEHKa CBOMX JICHCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX ITO0ATBHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1oruyeckue gelicTBus:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAHUA JUIsi 000OLIeHUus u
CpPaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MTaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISITH TIPUYUHHO--CIICICTBEHHBIE CBS3H NP W3YYCHUU (PU3UYECKUX SBICHHN U TPOILECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNUEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUN, BbIIBUTATh
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHus y4yeOHOW (u3MYeckoil 3amaun (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB PELICHHUs, BBIOOP Haubosiee MOAXOJSAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/ibCKue AeCTBHA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIUII MHCTPYMEHT MO3HAHMUS,

OPOBOJIUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IIIaHY OIBIT, HECJIOXHBIM (U3NYEeCKU
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BAaHIE (PU3NYECKOTO SIBIICHUS;

OLICHUMBaThb HA TMPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYEHHYI0 B XOJe
WCCJIEIOBAHMS WIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOopMyJIUpoBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEOBAHNUS;

IIPOrHO3MPOBATh BOZMOKHOE JJallbHEHIIee pa3BUTHE (PU3NUECKUX IPOIIECCOB, a TAKKE BbIIBUTaTh
MPEIOJIOKEHNS 00 X Pa3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh pa3jMyYHble METO/Ibl, UHCTPYMEHTHI U 3aIllpoChl NPHU MOUCKE U 0TOOpe MHpOpMauu
WIN JAHHBIX ¢ YYETOM MpeAIokKEeHHON yueOHol pusnueckoii 3a1auu;

aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHJIOB U
bopm mpencTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeAcTaBiIeHUs HHPOpPMALUH U
WITIOCTPUPOBATh pelllaeMble 3a/laui HECJIOXKHBIMU CXEMaMH, MarpaMMaMu, UHOHM rpadukoil u
WX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



B X0Je OOCYXKJEHHUs y4yeOHOro marepuasa, pe3yibTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XTAaeMON TEMbI M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJCHUS C CYXJICHUSIMH JPYrUX YYacCTHUKOB JIUAIIOra, OOHAPYXHUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPA)XKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO TIPEACTABISITh PE3yJIbTaThl BBHIIOJHCHHOTO (H3UYECKOTO ONbITa (IKCIEPUMEHTA,
UCCIICIOBaHUSA, TIPOCKTA);

MIOHUMATh M HCII0JIb30BaTh MPEUMYIIECTBA KOMAHTHOW W HHIWBHIyaTbHON paOOTHI IPH PEIICHUN
KOHKPETHOU (PM3HUYECKOM MPOOIEMBI;

NPUHUMATD 1EJTH COBMECTHOW NIESATEIbHOCTH, OPraHU30BBIBATh NIEHCTBUS 1O €€ JIOCTUIKCHUIO:
pacmpenenats poiu, oO0CYKIaTh MPOIECCHl U Pe3yldbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yiibTaTa M0 CBOEMY HalpaBJICHUIO
Y KOOPJUHHPYsI CBOU JCUCTBUS C JPYTUMH WICHAMH KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOMIMI TPOMYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISBIISITh TPOOJIEMBI B JKU3HEHHBIX W Y4YEOHBIX CHTyalMsAX, TPeOYOIUX i pPEHICHUs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX MPUHATHUS pPELICHUM (MHIMBUIYaJbHOE, NPUHSATUE
pelleHus B IpyIe, IPUHATHE PEILIeHUH rpymIoi);

CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelleHUs (PU3MUECKON 3a/1auM MM IJIaHa MCCIIeI0BaHUs
C Y4éTOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyuIaraTh IJIaH €€ U3MEHEHMS,

OOBSICHATh MPUYUHBI TOCTUKEHUS (HEAOCTHXKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yiIbTaTa eI U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JTUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

IpU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU perieHnH (U3HUECKUX 33/1a4 WM B YTBEP)KICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoHny oOyuyenus B 7 Kjacce NpeIMETHBIE Pe3yJlbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
UCMOJb30BaTh MOHATHA: (U3NYECKHE M XMMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BW)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpHs, paBHOJEHCTBYIOIIas cuia, Jepopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBI;
pasnnyath saBiaeHUs (qUPPy3us, TEII0BOE ABUKEHHE YaCTUL BEIIECTBA, PABHOMEPHOE JABHKEHHE,
HEpaBHOMEPHOE [BM)KCHHE, WHEPLUsS, B3aUMOICWCTBUE TeJ, PaBHOBECHE TBEPIABIX TeEl C
3aKpeIuIEHHON OChIO BpaIlleHUs, Tepeiavya JaBJIeHUs TBEPABIMHU TeaMH, KHUIKOCTSIMHA U Ta3aMH,
aTMoc(epHOe 1aBIeHUE, IIJIaBaHNE T, IPEBPALICHU MEXaHUUECKONW SHEPTUH) TI0 OITUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3UUYECKOE SIBJICHUE;
pacrio3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOLLEM MUPE, B TOM UHUCIIE
(bu3nyeckue ABJICHUS B IPUPOJE: NMPUMEPH! ABMKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U
HE)KMBOW TpUpOAE, NEHCTBHE CHUJIBI TPEHHS B NMPHUPOJEC W TEXHUKE, BIUSHHE aTMOC(HEPHOTO
JIABJICHUS Ha J)KUBOM OpPraHU3M, TUIaBaHHE PBIO, phIUard B TEJe YeIOBEKa, IPHU STOM MEPEBOANTH
IPaKTUYECKYIO 337auy B yUeOHYIO, BBIJICIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBJICHUIA;
OIKCBIBATh U3yUYECHHbIE CBOWCTBA TeN U (PU3UUECKUE SABJICHUS, UCIIOJNIb3YS (PU3NUECKUE BETUUNHBI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHIIA
YIPYTOCTH, CHJIa TSDKECTHU, BEC Tella, CUJla TPEHUS, JaBieHue (TBEPAOro Tela, JKUIKOCTH, Ta3a),
BBITQJIKMBAIOIAsl CHJIA, MEXaHWYeckass padoTa, MOUIHOCTh, IJIEUO CHJIBI, MOMEHT CHIIBI,
K03(pPULIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETUYECKAas U MOTEHLIMAJIbHAS SHEPIUs ), IPU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIb3yEMBIX BEJIMUUH, UX 0003HAYECHUS
U eIUHHIBI (PU3WYECKUX BEJUYMH, HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE NAHHYIO (U3UUIECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH IpaUKH M3yYEHHBIX 3aBHCUMOCTEH (DU3MYECKHX
BEJIMYMH;
XapaKTepu30BaTh CBOWCTBAa Tes, (U3MUECKUE SIBJICHUS M IPOLECCHl, HCIOJB3YyS IpaBuUiia
CJIO’KEHUS CHJI (BAOJIb OJHOM IpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUio
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYeCKOE BbIpaXKEHUE;
OOBSICHATH (U3NYECKHE SBJICHUS, MPOLECCHl M CBOMCTBAa TeN, B TOM YHCIE W B KOHTEKCTE
CUTYallui PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh IPUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBACHEHHE M3 |—2 JOrMYecKMX MIaroB ¢ Omopod Ha 1—2 H3y4EHHBIX CBOMCTBa
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pewmiath pacuéTHblE 3a7ayd B 1—2 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢duznyeckue BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/layll 3alMChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIISITh (PU3UUECKUE BEINMIHHBI B (DOPMYJIIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMBbIe JJs pELIeHHUs 3a/]ay, OLEHHBATh PEATUCTUYHOCTh MOJYyYEHHOM
($u3nUecKoil BETMUNHBL;
pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOXHO DPEHIMTh MpPH IMOMOIIM (PU3MYECKHX METOJOB, B
ONKCAaHUM HCCIEIOBaHMS BBIIENIATH MPOBEPSEMOE IMPEANoioKeHHe (TUIOTE3y), pa3iuyarbh U
UHTEPIPETHPOBATH TIOJTYYCHHBIA PE3yNIbTaT, HAXOJAUTh OUIMOKH B XOJIE ONBITA, JETaTh BBIBOJIBI
0 €ro pe3yJbTaTaMm;



NPOBOJIUTH OMNBITHI 1O HAOIIOACHUIO (DU3UYECKUX SIBICHUNA WIM (PU3HMUECKUX CBOMCTB Tew:
(GopMynHpoBaTh INpPOBEPSiEMbIE MPEIINOI0KEHUA, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIMCHIBATH X0 ONbBITa U (POPMYITHPOBATH BHIBOKI;

BBIIOJIHATh MpSIMBIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl C UCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

MPOBOANTH HCCICIOBAHUE 3aBHUCUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JPYrol c
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILIETOCS Tela OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Teja, KadecTBa 0OpaboOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CHJIBI TPEHMs OT IUIOINALU CONPUKOCHOBEHMS TEII, CHJIBI
YIPYTOCTH OT YIJIMHEHUS IPYKUHBI, BRITAJIKUBAIOIICH CHIIBI OT 00BhEMa MOTpYKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT IIIyOWHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBUI MIaBaHUs TeJl, YCIOBUN paBHOBECHsI pplyara 1 0J0KOB), y4acTBOBATh
B IUIAHUPOBAaHUM Y4E€OHOI'O HCCIIEZOBaHUs, cOOMpaTh YCTAaHOBKY M BBIIOJHATh HM3MEPEHMS,
cienyst TNpeAJIOKEHHOMY IUIaHY, (UKCHUPOBaTh pPE3yJabTaTbl IOJYYEHHOM 3aBUCHUMOCTHU
(¢u3NYeCKUX BEIUYMH B BHJE NPEUIOKEHHBIX TaOMuL U TIpaduKoB, J€JaTb BBIBOJABI I10
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIC M3MEPEHUS (U3NUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO TeJa, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(OUIHEHT MOJIE3HOTO EHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKIWHU: TPU BBITOJHEHUH H3MEPEHHH COOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

COOITIO/IATh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000pYIOBAaHHUEM;
yKa3blBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETIOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCT;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMNCTB C
OMOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp), HCMOIb3ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHI (HAXOAUTh MHQOPMAIMIO O IMpHUMEpax) MPaKTUYECKOrO0 HCIOJIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEJCHUS B OKPY’KaIOIEH Cpene;

OCYILECTBIISATh OTOOP MCTOUYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MNYTEM CpPaBHEHUS PA3IUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh TIPU  BBINOJHEHUM YUYEOHBIX 3a/laHuil HaydyHO--TIONYJSIPHYIO JINTEpaTypy
(GU3MUecKOro cojJepXKaHHs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB
uH(popMaluu pU3NIECKOTO COAEpHKaHHs, B TOM YHCIIe MyOJIMYHO JeaTh KPaTKHe COOOLIEHUs O



pe3ynbTaTax MPOEKTOB MM Y4eOHBIX MCCIIEOBAaHUM, IPU 3TOM TIPAMOTHO HCIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;
IPY BBIIIOJHEHUH Y4eOHBIX NTPOEKTOB U MCCIEIOBAHUN pacnpenessaTh 00S3aHHOCTH B IpyMIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJauyaMH, CJIEAUTh 3a BBINOJIHEHHWEM IUIaHA JEHCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJA B JEATEIbHOCTb TIPYIIbl, BbICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMOJCHCTBHE, yUUTHIBASI MHEHUE OKPYKAFOILKX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
MCIIOJIb30BAaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIH U
HEHACBILICHHBIN I1ap, BIAXKHOCTb BO3/lyXa, TEMIIEPATypa, BHYTPCHHSS HJHEPrus, TEIUIOBON
JBUTATEIIb, DJEMECHTAPHBIM JJIEKTPUYECKUH 3apsll, 3JIEKTPUYECKOE II0JIe, NPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;
pas3inyath sBJIEHUA (TEIJIOBOE pacIIMpEHUE U CxKaTue, Telvlonepeaaya, TeIIoBOe PaBHOBECHE,
CMauMBaHME, KANWJUISIPHBIE SIBICHUS, UCIApEHUE, KOHAEHCALUsA, IUIaBJI€HUE, KPUCTAJUIM3aLus
(oTBepreBaHuE), KWUIIEHUE, TeIulonepenaya (TeIIONPOBOIHOCTb, KOHBEKLUS, W3JIy4YEHUE),
JJIEKTpU3alMsl TeJ, B3aUMOJCHCTBHE 3apsAl0oB, IEHCTBUSA DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, EHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJHMK C TOKOM,
AJIEKTPOMAarHuTHAas: WHIYKIUS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,
pacrno3HaBaTh [IPOSIBIIEHUE U3YYEHHBIX (PU3NUECKUX SIBJICHUN B OKPYKaIOILIEM MHUPE, B TOM YHCIIE
¢usnyeckue SBIEHUS B IPHUPOJAE: MOBEPXHOCTHOE HATSKEHHE M KaNWULSIPHBIE SBJICHUS B
OpUpoie, KpUCTaibl B mpupoje, uznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, IEKTPUUYECKHE ABJIECHHs B aTMocdepe, 2IeKTpUIECTBO
KUBBIX OPraHU3MOB, MarHWTHOE MoJie 3eMJd, APEi( MOITIOCOB, POJb MATHUTHOTO TIOJS JUIS
KU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM IEPEBOAUTH MPAKTHUUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBJICHUH;
ONMCHIBATh U3yYEHHBIE CBOMCTBA TN U (U3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUUNHbI
(TemmepaTypa, BHYTPEHHsISI SHEpIUs, KOJIMYECTBO TEIUIOTHI, yJelbHas TeINIOEMKOCTh BEIIECTBa,
yJleNbHasl TEIUI0Ta IUIABICHMS, yIeIbHas TEeINI0Ta Iapoo0pa3oBaHysl, yAeIbHAas TEIUIOTa CTOPAHUS
TOIUINBA, KOO(PPUIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh
BO3/JyXa, JJIEKTPUYECKHH 3apsf, CHJIa TOKa, JJIEKTPUUECKOE HANpsSIKEHUE, CONPOTHUBIICHUE
IPOBOJIHUKA, YJEJILHOE CONMPOTHUBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA),
OpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJIb3YyEMbIX BEJIMYUH,
0003Ha4YeHMs] U €IMHUIBl (PU3UUECKUX BEJIMYMH, HAXOAUTH (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU M3yYEHHBIX 3aBHCHUMOCTEH
(bu3UUeCcKUX BEIHUMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJICHUS W IPOLECCHI, HCHOJIb3ys OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOPUN CTPOEHMSI BEILIECTBA, IPUHIUI CYIIEPIIO3ULINN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH OMa ajs ydacTKa IelH,
3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHHUsl SHEPTUH, IPHU 3TOM J]aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHHUE;
OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ omnopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemath pacuéTHbIE 3a7aud B 2—3 NEHCTBHS, UCIOJB3Yys 3aKOHBI M (POPMYIIBI, CBA3BIBAIOIINE
(Gu3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX JUIA pELICHUs 33Ja4yd, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble UIsl €€ pelIeHUs, NPOBOAUTH Pacd€Tbl M CPAaBHMUBATh IOJYYEHHOE 3HAUEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIEIATH IPOBEPSIEMOE IPEAINONIOKEHHE, OLEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUS, A€IaTh BEIBObI;

IPOBOJIUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHMSA, 3aBHCHUMOCTb JaBJEHUS BO3JyXa OT €ro o0béMma, TeMIleparyphl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUSI M HarpeBaHWs IIPU HU3JIYyYEHUM OT I[BeTa H3JIydarouei
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYPbl >KUIKOCTH U
IIomaau €€ IMOBEPXHOCTH, AJIEKTpU3allUs TeJ U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aUMOJICHICTBHE TOCTOSHHBIX MAarHWTOB, BU3yaJM3allMsl MarHUTHBIX IOJE€H MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSSHHOIO  TOKa):  (OpMyJIHpOBaTb  MPOBEPSEMbIE
HPENONI0KEHUs, COOMpaTh YCTAHOBKY U3 IIPEI0KEHHOI0 000py10BaHUs, OIIUCHIBATH X0/ OTIbITA
U GOpMYJIMPOBaTh BHIBOJIBI;

BBINOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEJILHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HAIpPsDKEHUS. € MCIOJIb30BAaHUEM AaHAJIOrOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKUX BEIMYUH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON MOTPELIHOCTH;

IPOBOJIUTH HCCIIEJIOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIUYMHBI OT JpPYyrol ¢
MCII0JIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IUIOINAAM TONEPEYHOr0 CEYEHHS U YAEIbHOI'O CONPOTUBIIEHUS BEILIECTBA MPOBOJHUKA, CHJIIbI
TOKa, WIYIIEro 4epe3 INPOBOJHMK, OT HANpPsHKEHWs Ha IMPOBOJHUKE, HCCIEIOBaHUE
II0CJIEI0BATENBHOTO U MapaJIJIEIbHOIO COEAMHEHUI ITPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BaHUE,
coOuparh yCTaHOBKY U BBIIIOJHATh U3MEPEHUs, CIENysl NPEAJIOKEHHOMY IIaHy, (PUKCUPOBATh
pe3yibTaThl IMOJyYEHHOM 3aBUCUMOCTH B BHJIe TaOnMIl W TpauKoB, NeNaTh BBIBOJABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUYHMH (yAeibHas TEMJI0EMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTb 3JEKTPUYECKOTr0 TOKAa): IUIAHUPOBATh
U3MEpEeHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIYHUCIISITH 3HAUCHHUE BEITMYMHEI;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIBI JECHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB ¢
ONOpOM Ha X ONUCaHMs (B TOM UMCIIE: CUCTEMA OTOIIEHUS IOMOB, THTPOMETP, TapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUUK IJIEKTPHUUECKONW IHEpPIUH, 3JIEKTPOOCBETUTENIbHbIE MPHOOPHI,
HarpeBaTelbHbIE  DJIEKTPONPUOOPHl  (IpUMEpHl),  AJIEKTPUUECKUE  MPEJOXPaHHUTENH,
AIIEKTPOMArHuT, JJIEKTPOJBUraTeNlb IOCTOSHHOTO TOKa), MCIIONb3ysd 3HAHUS O CBOMCTBAx
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHBbIE NMPHOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHETO CrOpaHMs, DJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMBbl JJIEKTPUUECKUX LENel ¢
NOCJIEAOBATENbHBIM M IApPAJUIEIBHBIM COCIMHEHHEM JJIEMEHTOB, pa3juyas YCJIOBHBIE
0003HaYeHUsI DJIEMEHTOB AJIEKTPUUYECKUX LIETeH;



NPUBOANUTE NPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
(bU3UYEeCKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /I 0OecTieueHnsi 6€30MacHOCTH MPU 00paIieHuu ¢
npubopaMu ¥ TEXHHUYECKUMH YCTPOHCTBAMHM, COXPAHEHHS 3JI0POBBbSI M COOJIOACHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;
OCYIIECTBIISITh TOWCK HWH(pOpMAIUK (PU3NIECKOro cojaepkanus B VIHTepHETe, Ha OCHOBE
HUMCHOIIUXCA 3HAHUU U HYTéM CpaBHCHHA OOIOJIHHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO,
KOTOpasi SIBJSETCS] IPOTUBOPEUUBOI HIIM MOKET ObITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--TIONYJSIPHYIO JIUTEPATypy
buznyecKkoro coaep:KaHus, CIpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJETh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B APYTI'YIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COO0IIeH s, 000011as HHPOPMAIUIO U3
HECKOJIBKUX HUCTOYHHUKOB (1)I/ISI/I‘I€CKOFO COACPIKaHUsA, B TOM UYHUCIIC HYGJ'II/I‘-IHO MMpEaACTaBJIATh
pe3yNbTaThl MPOEKTHOM WM UCCIIEOBATEIbCKON JEATENBHOCTH, NpPU 3TOM TIPAMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATh BBICTYILIICHUE
MPE3EHTALUEN;
[P BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBAaHHUM (DU3NYECKUX MPOIECCOB PACIPENEITh
00s13aHHOCTH B rpymnmne B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJa4aMM, CICAUTDH 34 BBIIIOJJTHCHUCM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B
JESITEIbHOCTD TPYIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
pazpemiaTh KOHQIUKTHIL.

K koHiy oOyueHus B 9 kJjacce mpeIMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:
HUCIIOJIB30BAaTh IIOHATUA: CUCTEMA OTC‘-IéTa, MarepurajibHas TOYKa, TPACKTOPHA, OTHOCUTCIbHOCTD
MEXaHUYECKOTO JIBHJKCHUS, nedopMarus (ynpyras, MJIaCTUYECKas), TpEeHue,
HEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3kd, IEHTP TIKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIeOaHUsI U BOJHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKAJTAa AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITyCKaHUS M TOTJIONICHUS, albda-, OeTa- u
raMma-u3JIy4deHus, U30TOIbI, epHas YHEPTeTHKA,;
pasnuyuath  SABJICHHS ~(paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJIMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ma/IeHHE Tel, PABHOMEPHOE ABI)KEHUE
M0 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJ, PEaKTHBHOE [BIDKEHUE, KoyieOaTelbHOE JBIKECHUE
(3aTyxaromue u BBIHYXJACHHBIC KOJIeOaHMs), pe30HAHC, BOJTHOBOE JBUKEHUE, OTPAKECHHUE 3BYKa,
MPSIMOJIMHEHHOE PACIPOCTPAHCHHE, OTPaXKEHUE M TPEJIOMIICHHE CBETa, IMOJHOE BHYTpPEHHEE
OTpaKeHHE CBETa, pa3lioKeHHEe Oeloro CBeTa B CIEKTP M CIOXKEHHE CHEKTPAIbHBIX IIBETOB,
JUCTIEPCUsl CBETa, €CTECTBEHHAs pPaJHMOaKTHMBHOCTh, BO3HMKHOBEHHME IMHEHYATOTO CIIEKTpa
U3ITyYEHHs) 110 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JaHHOE (hU3HUYECKOE SIBICHUE;
pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3HUECKUX SIBJIEHUH B OKpYKalOIIeM MUpE (B TOM YHCIIe
(1)H3PI‘I€CKI/I€ SABJICHUA B IPpUPOAC: MPHUIIUBEI U OTJIMUBBI, ABMKCHUC ITJIAHECT ConHeunou CHCTECMBI,
PEaKTUBHOE JIBIKEHUE JKMBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB JKUBOTHBIMHU, 3eMIIETPSCEHUE,
ceificMrYecKre BOJIHBI, I[yHaMH, 3XO0, I[BETa TeJl, ONTHYECKUE SBJICHUS B IPUPO/IE, OMOIOTHIECKOE
JEHCTBUE BUIAMMOTO, YIbTPadUOIETOBOTO M PEHTTEHOBCKOTO W3TyUYEeHUM, €CTeCTBEHHBIN
paZMOaKTUBHBIN (POH, KOCMUYECKUE JIY4YH, PAJUOAKTUBHOE M3ITy4YE€HUE MPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE paJAMOAaKTUBHBIX M3JIYYCHHWN Ha OpPraHW3M 4YeJOBeKa), MpH OSTOM MEPEBOJUTH



MPaKTUYECKYIO 3a7a4y B YUEOHYIO, BBIICIATH CYIIICCTBEHHBIE CBOWCTBA (MpU3HAKH) (PU3NUECKUX
SIBIICHUI;

ONKCHIBATh U3yYEHHbIEC CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOIb3Ys (PU3UUECKIE BETUIUHbI
(cpemHsit W MIHOBEHHash CKOpPOCTh Tejla IIpU HEPaBHOMEPHOM JBM)KEHUHU, YCKOpPEHHUE,
nepeMenieHue, myTh, yriioBas CKOpOCTh, CUJla TPEHUS, CHJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO MaJeHUsA, BEC Tela, HUMITYJIbC Tella, MUMIYJIbC CHUJIbl, MeXaHW4eckas pabora u
MOIIIHOCTb, IOTEHIAJIbHAS SHEPT U TeJIa, HOIHATOr0 HaJl IOBEPXHOCTHIO 36MIIU, IOTEHIIMAIbHAS
SHEPTHUsl CHKATOM MPYKUHBI, KHHETUYECKAsi SHEPTrusl, MOJIHAsE MEXaHUUYECKasi YHEPTusi, MeproJl 1
4yacToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, IIOKa3aTellb
MPEIOMIICHUS CPEJIbl), TIPU OMTUCAHUH TPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHUS U CAMHUIIBI PU3NICCKUX BEITUYHMH, HAXOAUTHh (POPMYIIBI, CBSA3BIBAIOIINE
JaHHY!0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TpapuKh HU3YUYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUUH;

XapaKTeprU30BaTh CBOWCTBA TeJl, PU3NUECKUE SIBJICHHUS U IPOLIECCHI, HCTIOJIBb3YS 3aKOH COXPaHEHHS
SHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPHUHIMI  CYNEPIO3ULIUU  CHUJI, TPHUHIHUII
oTHOcUTeNbHOCTH ["anmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIECA, 3aKOHBI OTPAXKEHUS
U IPEJOMJICHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsA0BOIO M MAacCOBOIO YMCEN MPU SIAEPHBIX
peakIusx, NP OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allMCBIBATh €T0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHTyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHEeHHE M3 2—3 JOTUYECKHX IIaroB C OMOpPOil Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTth pacyE€THbIE 3a/1a4u (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCTIONb3Yys 3aKOHBI U
dopmynbl, CBs3bIBaOIME (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHAIM3a YCIOBHS 3aJadu
3aMUCHIBaTh KPaTKOE YCJIOBUE, BBISBIISITH HEJIOCTAIONINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (OpPMYIbI, HEOOXOIWMBIE [UIsI pEIIeHHs, IMPOBOAUTH pAcCUYEThl M OIEHUBATh
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh NpPU TOMOMIM (PU3HMUECKUX METO/OB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh
MPaBUJILHOCTh TIOPSJKA TPOBEIACHUS WCCICIOBAHMS, JIeJaTh BBIBOJIbI, WHTEPIPETHUPOBATH
pe3yNnbTaThl HAOIOIEHUH U OTBITOB;

MPOBOJIUTH OMBITHl IO HAOMIOJAEHUIO (PU3UYECKUX SIBICHUNW WM (PU3HUECKUX CBOWMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI DHEPTHU, 3aBHCHUMOCThH MEpHOa
KoJie0aHU# MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBI MaJbIX KoJieOaHUH, MPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETa, PassioKeHHE Oesoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’KEHUS B IUIOCKOM 3€pKajle U CBOMCTB M300paKeHUS
npeaMeTa B COOMparoIei JTiuH3e, HA0MI0ACHUE CIUTONTHBIX U IMHEHYAThIX CIIEKTPOB M3ITYUCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHHUS, OMUCHIBATH X0/
OTIBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

POBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeqHee 3HaueHue
u3MepsieMoil BelMMuuHbl ((POKYCHOE paccTossHME coOHMparolled JUH3bI), 0OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

MIPOBOAMTH HCCJIEOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX
U3MEpEeHUl (3aBUCUMOCTh YT OT BPEMEHH MPU PABHOYCKOPEHHOM JBHKEHUU O€3 HauaabHON
CKOPOCTH, Tepro/ia KoiebaHuii MaTeMaTHUECKOTO MasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJia



OTpa)KeHMsI CBETa OT yIyla MaJEHUs M yIJla NPEJIOMIIEHUS OT yIVla MajeHus): MIaHUPOBATh
UCCIIEIOBAaHHE, CAMOCTOSITETIHHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATh PE3YNbTaThl MOJIYYCHHOM
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIHI] U Tpa)UKOB, IENIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIIC/I0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpY PABHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJEHUs, KECTKOCTb IPYKUHBI,
KOO(PQHULIMEHT TPEeHHUs] CKOJIbKECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAaHU MAaTEMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB, ONTHYECKAas! CHJIa COOMPAIOIIEH TUH3BI,
pPalMOaKTUBHBIA (POH): MIIAHUPOBATH U3MEPEHUs, COOUPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBINOJIHATh U3MEPEHUs, CIelysl IPEATIOKEHHON HHCTPYKIIUH, BBIYUCIISATh 3HAUYCHUE BEIMUUHBI U
AQHAJIU3UPOBATH MMOJYUEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU MOTPEIHOCTH U3MEPEHHI;
co0uIro1aTh NpaBuia TEXHUKH O€3011aCHOCTH ITPU paboTe ¢ 1a0opaTOpPHBIM 000pYIOBaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PU3MYECKMX MOJENEH: MaTepuanbHas TOUKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHeTapHas MOJElb
aToMma, HyKJIOHHAsI MOJIeJIb aTOMHOTO $1/Ipa;

XapakTepu30BaTh NPUHLMIIBI JEHCTBHUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOil Ha WX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATYUKH TIOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 5XO0JIOT, OYKH, IIepucKor, (¢oTroamnmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHUX
SBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHIE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHblE PHCYHKHM M3YyYEHHBIX TEXHHYECKHUX YCTpPOUCTB,
MU3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MIPU PEIICHUH YUeOHO--TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI /ISl OCTPOEHUS U300paKEHUI B IIJIOCKOM 3€pKajie U coOuparorien
JIMH3E;

NPUBOINUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUIECKOTO HCIOIb30BAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH ITPpHU 00pallieHUH ¢
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHUS 310pOBbS M COOIIOAEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

uccieioBaTh NMOUCK MH(opManuu (U3N4YecKoro cojepxaHus B MHTepHETe, caMOCTOSTEIbHO
(bopMyHpysl TMOMCKOBBIA 3ampoc, HAXOAWTh MYTH OIpPENENIeHUs] JOCTOBEPHOCTH IOIy4EeHHON
UHPOPMALIUK Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX HICTOYHUKOB;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH Y4YeOHBIX 3aJaHUll HAy4YHO--TIOMYJSIPHYIO JINTEPATypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaJeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMAIMM W3 OJHOW 3HAKOBOW
CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO CONEp)KaHHs, MyOIMYHO MPEACTABIATh PE3yNbTaThl
NPOCKTHON WJIM HCCIIEOBATENBCKON JIEATEIIbHOCTH, TPH 3TOM TPaMOTHO HCIIOJB30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjesa (pu3uKu U CONMPOBOXKIATh BHICTYIUIEHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBINH METO/ MTO3HAHUS 2 bubmorexa HOK
' i A https://m.eds00.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

3.2 Huepuus, macca, II0THOCTE > https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.3 Cuna. Bupet cun 14 https://m.edso0o.ru/7f416194
Hroro no pazaeny 22
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBIIeHHE XKHKOCTH > https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE KUJIKOCTH M Ta3a HA MOTPYKEHHOE 7 bubmuoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bubmmoreka IIOK
51 Pabora n momsoCTS 3 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 Hpocteie mexarusMb! S https://m.eds00.ru/7f416194
bubnunoreka LIOK
53 Mexanieckas sHeprus 4 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0GPa30BATEIbHBIE
padoThI padoTsI pecypesI
Pa3nea 1. TenioBble siBIeHUSA
1.1 CtpoeHue U CBOMCTBA BElllECTBA 7 Buonmorexa HOK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Teruiosbie mporeccy! 21 2 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 bubnuoreka [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20 1 5) https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarHHTHbIC ABICHHS 6 . https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DneKTpOMarHuTHasi MHAYKIIHUS 4 1 https://m.edsoo.ru/7f4181ce
Wroro o pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 10



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

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0GPa30BATEIbHBIE
padoThI padoTsI pecypesI
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Baanmozerictene Tex 20 . 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHEI COXpAHCHHS 10 2 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M1 BOJTHbI
bu6mmorekxa [IOK
2.1 MexaHn4eckre KoaeOaHus 7 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHu4ecKkue BOJTHBL. 3BYK 8 1 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 bubnunoreka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
bu6mmorexa [JOK
4.1 3aKOHBI paclpoOCTPAHEHUS CBETA 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI U ONTUYECKUE TPUOOPHI 6 1 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4ab
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Hroro no pazaeny 15

Paznen 5. KBanroBble siBJIeHUSA

51 HcnyckaHnne v norionieHrue CBETa arToMOM 4 Eubmioreka LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK

5.2 CTpoeHue aTOMHOro A71pa 6 https://m.edsg).ru/?f41a4a6
bubanoreka [IOK

5.3 SInepHble peaknun 7 https://m.edsc]i).ru/?f4la486

Utoro no pazneny 17

Pasnen 6. IloBTOpuTE1bHO-00001IAOIIHIT MOAY.Ib

6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 bu6mmoreka [JOK

Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 ‘
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ITIOYPOYHOE IINTAHUPOBAHHUE

7 KUIACC
KoimnuectBo
11/-11 Tema ypoka Jacos Hara
Bcero x/p u/p
1 ®du3rka — Hayka 0 nIpupojie. SIBIeHus mpuposl 1
2 dusnueckue SBICHUS 1
3 Ou3nYecKue BEIIMYUHBI U UX U3MEPECHHE 1
4 JlaboparopHuas padota Nel «Onpenenenre 1eHbI ASTISHUS IIKATBI 1 1
U3MEPUTENILHOTO MpUudopa
5 MeTob1 Hay4HOTO MO3HAHH. Onucanue GpU3NUECKUX SBICHUM C 1
MOMOIIbIO MOJIeIeH
6 Ornucanmne GU3NIECKUX SIBICHUH C TOMOIIBIO MOJICIICH. 1
7 Crpoenue BemiecTBa. ONBITHI, TOKA3BIBAIONIUE TUCKPETHOE CTPOSCHUE 1
BeIIleCTBa
JlabopaTtopHnast pabota No2 «OreHka guameTpa aToMa METOI0M
8 psAnoB (¢ ucroiab3oBanueM QGortorpaduii)»/BrKeHne 4acTHIl 1 1
BEIIECTBA
9 Ypok-uccienoBanue «ONBITH 10 HAOIIOJCHUIO TEIZIOBOTO 1
pacuIupeHusi Ta30B»
10 ArperaTtHbple COCTOSIHHS BEIIECTBA 1
11 Oco0eHHOCTH arperaTHbeIX cOCTOsHUM Boibl. O000IIeHHE TT0 1
pasneny «llepBoHauanbHBIC CBEJACHUS O CTPOCHHH BEIICCTBAY
12 MexaHnueckoe ABuxkeHne. PABHOMEpHOE 1 HEPaBHOMEPHOE 1
JIBUKCHHE
13 CkopocTtb. EnuHuIme! ckopocTa 1
14 Pacuer nmytu 1 BpeMeHH IBUKEHUS 1
15 WNueprusa. Macca — Mepa HHEPTHOCTH TET 1
16 [TnotHOCTh BemecTBa. Pacuer Macchl 1 00beMa Tea 1o ero 1
TUIOTHOCTH
17 JlaboparopHas pabota Ne3 «Omnpenenenue mIOTHOCTH TBEPIOTO 1 1
Tenay
18 Pemenue 3amau mo teme "IlmorHOCTE BerecTBa" 1
19 KonTponbnas padora Nel «Mexanundeckoe neuxenue. [1moTHoCT 1 1
BEIIICCTBA
20 Cuna xak XxapakTepuCTHKa B3auMoiecTBus Ten. Cuiia yrpyrocru. 1
3akoH ['yka
21 JlaboparopHas pabota Ned «/I3yueHne 3aBUCUMOCTH PaCTSKEHUS 1 1
(meopmariun) py>KUHBI OT MIPUITOKEHHON CHUITBD»Y
22 SBnenune Tarorenns. Cuia TSHKECTH 1
23 CBs3b MEXITY c'fmoﬁ TSDKECTH U Maccoi Tena. Bec Tena. Pemenne 1
3aaa4 o teme "Cuna tsxectu"”
24 Cuiia TSDKeCTH Ha IpYTuX IutaHeTax. @u3ndeckre XapakTepUCTUKH 1
TJIaHET




25 N3mepenne cui. JlmHamomeTp 1

26 Bec Tena. HeBecomocTh 1

27 CrokeHue ABYX CHJI, HAPABJIEHHBIX MO OJJHON MPSMOM. 1
PaBHOEliCTBYIOIIASA CHIT

28 Pemenue 3amay no reme "PaBHomelicTByromas cui'” 1

29 Cwita TpeHus u e€ BUIbl. TpeHUe B IPUPOJIE M TEXHUKE 1
JlaGopaTtopHnas pabota Ne5 «M3yueHue 3aBUCUMOCTH CUIIBI TPCHUS

30 CKOJIBKEHUS OT CHJIBI JABJICHUS U XapaKTepa CONPHKACAIOIIUXCS 1
MTOBEPXHOCTEM»

31 Pemenue 3amay Ha onpeseieHre paBHOECHCTBYIOMICH CHITBI 1

32 Pemenue 3anau no temam: «Bec Tenay, «'paduueckoe nzodpaxeHue 1
cuiy, «Cuibly, «PaBHOACHCTBYIOIIAS CHII»

33 KonTtponbHas padora Ne2 mo remam: «Bec tenay», «I'paduueckoe 1
n3zo0paxenue cui», «CUIb»

34 JaBnenue. CriocoObl yMEHbILIEHUS M YBEIUUEHUS JaBJICHUS 1

35 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS raza oT 00bEMa, 1
TEeMIEPATypPhl

36 [lepenava naBienust TBEPABIMU TeIAMU, KUJKOCTSIMH U Ta3aMHu. 1
3akoH [lackans

37 JlaBiieHHe B *KHIKOCTH U ra3e, BEI3BAHHOE JICHCTBUEM CHJIBI TSIKECTH 1

38 Pemenue 3amau o teme «JlaBneHue B KUIAKOCTH U ra3e. 3aKOH 1
[Tackans»

39 CooOmiaronmecs COCyIbI 1

40 IM'mapasnuueckuii mpece 1

41 Manomertpsl. [lopiHEeBOM KUIKOCTHBIN HACOC 1

42 ATmochepa 3eMiH U IPUYHHBL €€ CYIECTBOBAHUS 1

43 Bec Bo3nyxa. ATMochepHOe 1aBlieHNE 1

44 N3mepenue armocdepnoro gasnenus. OneiT Toppuuenin 1

45 3aBHUCHUMOCTh aTMOC(HEpPHOT0 JaBJICHUS OT BBICOTHI HaJl ypOBHEM 1
Mopst

16 Bapometp-anepona. AtmochepHoe TaBiIeHHE Ha PA3IMUHbBIX 1
BBICOTaX

47 Pemenwne 3anaq no teme " AtmocdepHoe gaBienue" 1

48 JleiicTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJO. 1
ApxumesnoBa cuiia
JlaGopaTtopHast pabota Ne6 «OrnpesienieHre BHITaTKUBAIOIIEH CHTTBI,

49 JEeNCTBYIOIIEH Ha TeJo, TOTPYKEHHOE B )KUIKOCTh. MccienoBanue 1
3aBUCHMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPYKEHHOH B )KHUIKOCTh
YacTH TeNa»

50 Pemienue 3agau Ha onpeniesieHUue CUIIbl ApXxumena 1

51 [TnaBanue Tei 1

52 JlabopaTtopHnast pabota No7 "BrisscHeHue yCa0BUi TU1aBaHUs TET " 1

53 Pemenue 3amau no remam: «IlnaBanue cynos. Bo3ayxornaBanue, 1

((I[aBJ'IeHI/IC TBCPABIX TCJI, JKUJIKOCTEN M Ta30B)




Kontponbnast pabora Ne3 mo teme «/laBieHne TBepIbIX Te,

54 . 1
KUJKOCTEH U Ta30B»

55 Mexanuueckasi paboTa 1

56 MomHocTh. EMUHUIBI MOIIHOCTH 1

57 Pemenue 3amay Ha BbIUUCIEHHE PaOOTHI M MOIITHOCTH 1

58 [TpocThie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha peluare 1

59 Preryaru B Texnuke, ObITY U nipupoze. Jlaboparopras padora Ne§ 1
«HccnenoBanue yclioBHi paBHOBECHSI phlyaray

60 Pemienue 3a1a4 o treme «Y cIOBUS PABHOBECHS PhlYara 1

61 Koadduument noneznoro neiictsust mexanusma. Jlaboparopnas 1
pabota Ne9 «M3mepenne KII1/[ HakTOHHOM MIIOCKOCTH»

62 Pemenne 3amad mo reme "Pa6ora, momuocts, KIT/[" 1

63 Mexannueckas dHeprusi. Kunetnueckas ¥ moTeHIIUAIbHAS SHEPTUS 1

64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1

65 PemeHH?' 3a/1a4 1o TeMe"3aKOH COXpaHEeHHE MEXaHUYECKOU 1
SHEPTrUu

66 Kontponbnas pabota Ne4 no teme «PaboTta 1 MOIIHOCT. DHEPTUS» 1

67 Pe3epBHH% ypok. PaboTta ¢ Tekctamu no Teme "MexaHuueckoe 1
JIBUKCHHC

68 PesepBHbIi YPOK. Pa60T'e'1 ¢ TeKcTamH 1o Teme "JlaBneHue TBEpAbIX 1
TeJN, KUAKOCTEH U ra3oB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

KoanuectBo
w/n Tema ypoka 4acoB JlaTta
Bcero /p n/p

1 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOW TEOPUU U HX 1
OTIBITHBIE TIOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJICKYJI 1

3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1

4 OOBbsicHeHHE CBOICTB TBépHOFO,v)KI/II[KOFO 1 Ta3000pa3HOro COUCTosIHHﬁ 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN MOJIEKYJIIPHO-KUHETHUECKON TEOPUH

5 Kpucrannuueckue u amopdHbie Tena 1

6 CmaunBaHue U KanWUISIpHOCTh. [loBEpXHOCTHOE HATSIKEHUE 1

7 Temmnepatypa. CBsi3b TEeMIIEpaTyphbl CO CKOPOCTHIO TEIIOBOTO 1
JBUKCHHSI YaCTHII. TEeIIOBOE paCIIUPEHUE U CKATHE

8 Buytpennss sueprusi. CiocoObl U3MEHEHUsl BHYTPEHHEH dHeprun 1

9 Bupl Teronepenaun 1

10 Ypok-koHpepenmus "IIpakTrueckoe UCIOIb30BaHUE TEIIIOBBIX 1
CBOMCTB BEILIECTB U MAaTEPUAJIOB B IIEJISIX dHEProcoOepekeHus "

11 KonnuecTtBo TEINIOTEHL. Y IenbHas TEINIOEMKOCTE 1

12 VYpaBuenwue TemioBoro Oananca. TermnooOMeH u TEIIOBOE paBHOBECHE 1

13 JlaGopaTopHas pabota :]'VQI"I/ICCJ'IGE[OBaHI/{'e SIBJICHUS TEIUIO0OMEHA MpH 1 1
CMEIIIMBAHUU XOJIOTHOM U TOPSIYCH BOJIBI

14 Pacyer konmdecTBa TETUIOTHI, HEOOXOIMMOTO JUIS HATPEBAHUS TeJla U 1
BBIJIETISIEMOTO UM IIPH OXJIAXKICHUU

15 Ha6opaT0'[')Ha51 pabota Ne2 "Omnpenenenue yaeabHON TEMIOEMKOCTH 1 1
BEIIECTBA

16  KonrponbHas padora mo reme Nel "TerutoBsie siBjeHus". 1 1

17 DHeprus ToIMBa. Y IeiabHas TErI0Ta CrOpaHus 1

18 [TnaByieHre ¥ OTBEPICBAHUE KPUCTALTUICCKHUX TEII. Y IeTbHAs TeIUIOTa 1
TUJTaBJICHUS

19 JlabopaTopHas p'2'160Ta Ne3"Onpenenenue yaenbHOM TETIOTHI 1 1
TJTaBJICHUS JIb/1a

20  IlapooOGpazoBaHue u KoHJeHcanus. Mcnapenue 1

21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHIECHCAIIUH. 1
3aBUCUMOCTD TEMIIEPATypPhl KUTICHHUSI OT aTMOC(HEPHOTO JTaBIICHUS

29 Bnaxunocts BO3yXa. Ha60paT0pHaﬂ'})a60Ta Ne4 "Omnpenenenue 1 1
OTHOCHUTEIIbHOM BIIaXXHOCTH BO3yXa

23  PemieHue 3aqa4 Ha ONpe/ieNieHUE BIAXXHOCTH BO3IyXa 1

24 [TpunIMIB paboTh! TEeMIOBBIX ABUTaTeneil. [lapoBas TypOuHa. 1
JlBurarensb BHYTPEHHETO CTOPaHHs

o5 KT TEILIOBOTO ABUTaTelLs. TeruioBble IBUTATENH U 3aIUTA 1
OKpY>KaroIen cpeJibl

26  3aKOH COXpaHCHHS W NPEBPAIICHHS YHEPTUU B TEIUIOBBIX ITPOIEccax 1




[ToaroroBka Kk KOHTPOILHOM paboTe mo Teme " Mi3MeHeHue

27 arperaTHbIX COCTOSIHMH BeriecTa" 1

28 KOHTpOJIBE{aH pa60Ta' 'HO teme Ne2 " MI3MeHeHHe arperaTHbIX 1
COCTOSIHMI1 BelllecTBa

29 Onektpuzanys Ten. [[Ba posa dIeKTpUIECKUX 3apsiaoB 1

30 ypOK-I/ICCJIeI[OBaHI:I'e "OnexkTpu3anus TeJl UHAYKIHUEN U IIpU 1
CONPUKOCHOBEHUU

31 B3anmMopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymmona 1

32 DnexTpuueckoe mnojie. HanpsskeHHOCTh 3JeKTPUYECKOTO MOJs. 1
[TpuHIMT CyNEePIO3UIIUH FITEKTPHUIECKUX MOJICH

33 Hocurenu snekrpuueckux 3apsioB. DneMeHTapHbli 3apsia. CTpoeHue 1
aToMa

34 [TpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 1
3apsaa

35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB AIEKTPUUECKUX 3aps 0B 1

36 DNEeKTPUUECKUN TOK, YCIOBUS €ro CyliecTBOBaHUs. VcTOUHUKH 1
ANEKTPUYECKOT0 TOKa

37 JlelicTBUSA AIEKTPUYECKOTO TOKA 1

38 VYpok-uccienoBaHue "I[eﬁCTE»He AIIEKTPUYECKOTO I0JISI Ha 1
MIPOBOJHHUKH U TUAJIEKTPUKH

39 DNEeKTPUUECKUN TOK B METaJlIax, KUIKOCTIX U ra3ax 1

40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTU 1

a1 Cuna TOKa;'Ha(SopaTopHaﬂ pabota Ne5 "M3mepeHue u peryimpoBaHue 1
CHJIBI TOKA

42 DnexTpuueckoe HanpsikeHue. Bonbrmerp. M3mepenue u 1
peryanpoBaHue HANPSHKEHUS

43 CornpoTuBiieHHE MPOBOJHUKA. Y IEIHHOE COMPOTHBIICHUE BEIIECTBA 1

44 Pemrenue 3a1a4 Ha BBIYHMCIICHHE DJIEKTPUIECKOTO COMPOTHBIICHHS 1
IIPOBOJIHUKA

45 3aBUCHUMOCTh CHUJIbI TOKA OT HampsbkeHus. 3akoH Oma Juisd yyacTka 1
Lenu
JlabopaTtopHas padota Ne6 "HccneqoBanue 3aBUCUMOCTH CHJIBI TOKa,

46  uaymiero yepes pe3ucTop, OT CONMPOTUBIECHUS PE3UCTOPA U 1
HanpspKEeHUs Ha pesucrope”

47  TlocnenoBaTenbHOE M MapajliebHOE COSTUHEHUS IPOBOJHUKOB 1

48 Ha60paT0pHua;1 pabota Ne7 "IIpoBepka mpaBuia CI0XKEHUS ) 1
HaNPsDKCHUH TIPH TTOCIIEA0BATEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB

49 Pemrenue 3amau Ha HPHMEHEHHE 3aKOHa Owma [11s1 pa3Iu4Horo 1
COEMHEHUS MPOBOJIHUKOB

50 JIaGopatopnas pabota Ne8 "[Iposepka n}‘)aBHna JUISL CUIIBI TOKA IIPU 1
napajuieIbHOM COEIMHEHUU PE3UCTOPOB

51 PaboTa 1 MOIIIHOCTE ANeKTpUUecKoro Toka. 3akoH [[xoymsa-JIenia 1

52 JIaGoparopnas pabota Ne9 "Onpenenenue pabOTh U MOLTHOCTH 1

3JIEKTPUYECKOro TOKa"




DneKTpuYecKre Henu U MOTPEOUTENHN dIIEKTPUUECKON SHEPTUU B OBITY.

53 1
KopoTtkoe 3ambikanmne
[TonroroBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIEKTPUUECKUE 3apsbl.

54 3apspKeHHBIC Tela M UX B3auMOJACHCTBUS. [10CTOSTHHBIH 1
AIEKTPUUYECKUN TOK"
KonrtponsHas padora Ne3 o treme "DneKTpudeckue 3apsbl.

55 3apspKeHHBIC Tela M UX B3auMOACHCTBUS. [10CTOSTHHBINH 1
AIEKTPUUYECKUNA TOK"

56 ITocTostHHBIE MAarHUTHI, UX B3aUMOJECHCTBHE 1

57 Ypoxk-uccienopanue "M3ydeHue moyieil HOCTOSIHHBIX MarHUTOB" 1

58 MaruutHoe nosne. MaruutHoe mnose 3eMIId U €ro 3Ha4eHUe JJIs KU3HU 1
Ha 3emie

59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOro Toka MaruutHoe 1
I10JIe KaTYIIKH C TOKOM

60 [IpumeneHue MeKTpOMarHuToB B TexHuke. JlabopaTopHas pabora 1 1
Nel0 "U3yuenue neiCTBUS MAarHUTHOTO 11011 HA TPOBOJHUK C TOKOM"

61 DneKTpoABUraTeb NOCTOSIHHOIO ToKa. Vcronb3oBanue 1
ANEKTPOABUTaTENCH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

62 OnpiTel Dapanies. 3aKOH AMEKTpOMarHuTHOM nHaykuu. [IpaBuio 1
Jlenma

63 OnekTporerepaTop. CriocoObl MOTyYEHHS dIEKTPUUECKON SHEPTUH. 1
DNEKTPOCTAHIINH Ha BO3OOHOBIISEMBIX HCTOYHUKAX YHEPTHH

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TeEMe "DNEKTpUUECKUE U 1
MarHuTHbIE sIBJIEHUS"

65 KonTponbnas pabota no teme Ned "DnekTpuueckrue U MarHuTHbIC 1
SIBJICHUS"

66  PesepmHbIii ypok. PaboTa ¢ Tekctamu o Teme "TeruioBeie siBieHus" 1

67 PezepHblil ypok. Pabota ¢ Tekctamu o teme "IlocTOsHHBIN 1
AIEKTPUIECKUN TOK"

68  PesepmubIii ypok. PaboTa ¢ Tekctamu 1o TeMe "MarHuTHbIE SIBICHUAS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 10




9 KJIACC

KoimmuecTBo
u/n Tema ypoka 4acoB JlaTa
Bcero k/p u/p
1 Mexannueckoe nBrxkeHHe. MaTepuanbHasi TOUKa 1
2 Cucrema orcyera. OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBUKCHUS 1
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1
4 HepaBHomepHoe npsiMonHeitHoe aBuxenne. Cpeausis u 1
MTHOBEHHAsI CKOPOCTh
5} [IpsimonHENHOE PABHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1
6 CKOpOCTh MPSMOJIUHEHHOTO PABHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'paduk ckopoctn
7 JlabopaTtopHnas padota Nel "Ornpeznenenue yCKOpeHus Teja npu 1 1
PaBHOYCKOPEHHOM JIBH>KEHUU 110 HAKJIOHHOM mockocTu"
8 CBo6Ooxanoe magenue tei. Oneitel [anunes 1
PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora
9 oOparenus. JInHeitHast U yrioBasi CKOPOCTH. 1
LleHTpOCTpEMUTENBHOE YCKOPEHHE
10 KonTponbhas pabora Nel "Mexanuueckoe 1BukeHUE" 1 1
11 ITepserii 3akoH HproToHa. BekTop critbi 1
12 Bropoii 3akoH Herotona. PaBHozelicTBYOmAs cria 1
13 Tperuii 3akoH Herorona. Cynepro3unus cui 1
14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproTOHA 1
15 Cwita ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau o teme «Cuita ynpyroctuy 1
17 JlabopaTtopHas pabota No2 «Ornpesenenne >KkeCTKOCTH MPY>KUHBI» 1 1
18 Cuna tpenus 1
19 Pemenne 3agau no reme «Cuia TpeHUs» 1
20 Ha6opaTopH%$1 pabota Ne3 "Omnpenenenue ko3 duunenta TpeHus 1 1
CKOJIBKEHUS
21 Pemenue 3amgau o teme "3akonbl Hetotona. Cuia ynpyrocru. 1
Cuina Tpenus"
29 Cuna TsKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEHUE 1
¢BOOOIHOTO MaEHUSA
23 VYpok-koHpepennus "JIBukeHne Tes BOKPYTr rpaBUTALIOHHOTO 1
neHTpa (Conneunas cucrema). ['anaktuxu"
24 Pemenue 33;[3111 o Teme "Cua TSHKECTH U 3aKOH BCEMUPHOTO 1
TATOTEHUS
25 | IlepBast kocMu4eckasi CKOpocTh. HeBecoMOCTh U Tieperpy3ku 1
26 PaBHOBecue marepuanbHONH TOUKU. AOCOTIOTHO TBEPI0E TENO. 1
PaBHOBeCHE TBEPIOTO TEJA € 3aKPEIUIEHHON OCBhIO BpaIllCHUS
27 MowmeHT cuibl. LleHTp TsKecTH 1
28 Pemenue 3a1a4d mo Teme "MowmeHT cuibl. LleHTp TsbkecTn" 1




[ToaroToBka Kk KOHTPOJILHOM paboTe mo Teme ". B3anmoseiicTBue

29 " 1
TeN

30 | Kontponbnas paborta Ne2 mo teme " B3aumoneiicteue Ten" 1

31 HUmnynsc Tena. IMmynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA. 1
Yupyroe u Heynpyroe B3auMoJIeiicTBHe

32  Pemenue 3a1a4 o Teme "3aKOH COXpaHEHUsS UMITyJIbca" 1

33 | VYpoxk-koHbepeHnus "PeakTHBHOE IBHYKEHUE B MPUPOJIC U TEXHHUKE" 1

34 Mexannueckas paboTa U MOIIIHOCTh 1

35  PaGora cuibl TSDKECTH, CHIIBI YIIPYTOCTH U CHJIBI TPEHUS 1
Jlaboparopuas pabota Ned «Omnpenenenue paboThl CHIIBI TPEHUS

36 | mpu paBHOMEPHOM JBMKEHHUHU TeJa [0 TOPU3OHTAIBHOMN 1
MIOBEPXHOCTHY

37 CBs13b dHEpruu U padoThl. [loTeHIMaIbHAS YHEPTUSA 1

38 | Kunermueckas sHeprus. Teopema 0 KUHETUYECKON IHEPTHH 1

39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1

40 JlaboparopHas pabota Ne5 «/3yueHune 3akoHa COXpaHEHUS 1
SHEPTUN

41  KonebaTenpHOE ABMKEHHE U €TO XapaKTEPUCTHKH 1

42 3aryxaromue koebanus. BeiHyxaeHHbIe KoieOanus. Pezonanc 1

43  MaremaTuuecKuil U NPYKUHHBIA MasgTHUKH 1

44 Ypok-uccienoBanue «3aBUCUMOCTb Nieproa KojaebaHui ot 1
KECTKOCTH MPY>KUHBI U MACCHI TPy3a»

45 [IpeBpaienue sHEPrun NP MEXaHMYECKUX KOJICOAHUSX 1

16 Pemienue 3amau Ha onpeeneHUe YacTOThI U Nepruoaa KojieOaHun 1
MPYKUHHOTO MasiTHUKA.
JlaGopatopHas pabota Ne6 «Ormpeienenue yacToTsl ¥ epuoia

47 Kosie0aHul NPYKUHHOTO MasTHUKA. [IpoBepka HE3aBUCUMOCTH 1
nepuoJia KojaeOaHuil rpy3a, MoJIBEIMIEHHOT0 K HUTH, OT MacChl
rpy3a»

48 Mexanuueckue BoJaHbI. CBONCTBA MEXaHUYECKUX BOJIH. 1
[IpononbHbIE U TIONIEPEYHBIE BOJIHEI

49 Vpok-koH(pepennus "MexaHn4YecKue BOJIHBI B TBEPIIOM TeJIE. 1
CelicMnueckue BOJIHBbI"

50 3Byk. PacripocTpaneHnue u oTpakeHHE 3ByKa 1

51 YPOK-I/ICSHCHOBaHI/IC "HabmroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 1
4acTOTHI

52 ['pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHU PE30HAHC 1

53 ypOK-KO'I'{(i)epeHHI/ISI "V pTpa3ByK U HHPPA3BYK B MPUPOJE U 1
TEXHUKE

54 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "3aKOHBI COXPaHEHHUS. 1
Mexanuueckue KojaebaHusi 1 BOJIHBI"

55 KontponbHas padora Ne3 o teme "3akOHBI COXpaHEHUSI. 1
Mexanunueckue KoieOaHusi U BOJHBI"

56 DNeKTPOMarHUTHOE MoJje. DIeKTPOMAarHUTHbIE BOJTHBI 1

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH 1




VYpoxk-koHpepennus "lkana 37eKTPOMarHUTHBIX BOJIH.

58 Hcnonp3oBanue 37€KTPOMAarHUTHRIX BOJIH JIJIsi COTOBOM CBSI3U" .

59 VYpok-uccnenosanue "M3yueHue cBONCTB 31E€KTPOMArHUTHBIX BOJIH 1
C TIOMOIIbIO MOOMJIEHOTO Tenedona"

60 Pemenue 3anau Ha ONpE/IENICHNE YACTOTEI H ATTHHBI 1
3JIEKTPOMArHUTHOM BOJIHBI

61 BJIeE(TpOMarHHTHa;I npupoa ceera. CKopocTh cBeta. BoinHoBbie 1
CBOICTBa cBeTa

62 Hcrounuku ceta. [IpAMOIMHENHOE pacIpOCTPAaHEHUE CBETA. 1
3atmenust CosHia v JIyHbl

63 3aKkOoH OTpa)keHHs cBeTa. 3epkaiia. Pemenue 3aqa4 Ha TpUMEHEHUE 1
3aKOHA OTPAKCHHSI CBETA

64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA 1

65 [Tonnoe BHyTpeHHee oTpakeHue cBeTa. Mcronb30BaHue IOJIHOTO 1
BHYTPEHHET0 OTPa)KEHHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHnas pabota Ne7 "UccnenoBanue 3aBUCUMOCTH yTJia

66 MPETOMIICHUSI CBETOBOT'O JIy4a OT YIJla ajIeHUus Ha TpaHUIle 1
"Bo3myx-cTexino""

67 Ypok-koH(pepenus "Vcnoib30BaHNE TTOTHOTO BH}'/'TpeHHeFO 1
OTpaKeHHUSI: CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBA3b

68 JIunzel. OnTrHyeckas cuia JIMH3bI 1

69 [TocTpoenue n3o0pakxeHUi B JTMH3AX 1

70 JlaboparopHuas padota Ne8 "Omnpeznenenue GOKYyCHOTO pacCTOSIHHS 1
Y ONTUYECKON CUIIbI COOMparoIeH JIUH3bI"

71 Ypok-koHpepenius "OnTuueckre TMH30BbIe MPHUOOPHI" 1

72 ['na3 kak ontuyeckas cucrema. 3peHue 1

73 Ypok-xkoHdpepeHuus "/ledextsl 3penus. Kak coxpanuts 3penue"” 1

74 Paznoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrioskeHue 1
CIIEKTPAJIbHBIX 1[BETOB. /lucnepcus ceera

75 Ha6opaTo'}oHa51 padota Ne9 "OnbIThI IO pa3yiokeHHIo 0eI0ro cBera 1
B CIIEKTP

76 Ypok-npaktukym "BoiHOBEIE CBOWCTBA CBETA: AUCIIEPCHS, 1
uHTepdepeHius u qudpaxuus"

77 OmnsiThl Peszepdopaa u muianerapHast MoJienb aToMa 1

78 IToctynartel bopa. Monens atoma bopa 1

79 Hcnyckanue u noriomieHre ceera atomoM. KBauTsl. JInneluatoie 1
CIEKTPBI

80 | VYpoxk-mpakTtukym "HabitoeHue CiieKTpoB UCTTyCKaHUS " 1

81 PagnoakTuBHOCTE U €€ BUIEI 1

82 CtpoeHne aTOMHOTO siipa. HykimonHast Mojiens 1

83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl 1

84 Pemenue 3amgau no reme: "PannoaktuBHbIE peBpaiieHus" 1

85 [lepuoxa nonypacnana 1

86 Ypok-koHpepennus "PagnoakTuBHbIC U3TYYSHHS B IPUPOJIE, 1

MeOuIHHe, TEXHUKE"




SAnepHbie peakunu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO

87 1
qucen

88  Dueprus cBs3u aTOMHBIX siiep. CBsi3b MacChl U SHEPTUU 1

89 Pemenue 3amau o reme "SnepHbie peakiun' 1

90 Peakuuu cuntesa u nenenus anep. Mcrounuku sHeprun ConHIa U 1
3BE3

91 Ypok-koHnpepennus "Anepuas suepretuka. JlencTBus 1
paZlMOaKTUBHBIX U3ITyYEHUI Ha )KUBbIE OpraHU3MBbI"

92 IToaroToBKa K KOHTPOJIBHOM paboTe Mo TeMe "IIEKTPOMArHUTHOE 1
nosie. DJIeKTpOMarHuTHeie BoJHbI. KBaHTOBEIE siBieHUS"

93 KonTtponbHas padora Ne4 o reme "I1eKTpOMarHUTHOE TOJIE. 1
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIC SIBJICHUS"

94 [ToBTOpenue, 0600meHNE. JTabopaTopHbIe pabOTHI IO KYypCy 1
"B3aumopeiictBue Ten"

95 [ToBTOpenue, 06061eHue. Pemienne pacueTHbIX U Ka4eCTBEHHBIX 1
3azay4 no teme "TemnoBsle mpouecch”

96 [ToBTOpenue, 0600IIeHNE. Perienne pacyeTHIX U KaueCTBEHHBIX 1
3agad mo teme "KIIJ[ TennoBeIx apurareneit”

97 [ToBTOpenue, 06061IeHue. PemieHne pacueTHbIX U Ka4eCTBEHHBIX 1
3aznad no teme "KIIJI anexrpoycranoBok"

98 [ToBTOpenue, 06061meHue. JlaboparopHbie pabOTHI IO KypCy 1
"CBeToBbIC sIBJICHUS"

99 [ToBTOpenue, 06o6menHue. Pabora ¢ Tekctamu o teme "3aKoHbI 1
COXpaHEHHUs B MEXaHHUKe"
[ToBTOpenue, 0600mmeHue. Pabora ¢ Tekcramu o teme "Konebanus

100 1 BOJTHBI" 1

101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu o Teme "CBETOBBIC 1
ABJICHUS"

102 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "KBantoBas 1
u siiepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» ®us3uka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [lepoimkun .M., Banos A.1.,
AxmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

» ®usuka: 8-i knacc: 6a30BbI ypoBeHb: YueOHUK, 8 kinacc/ [leppimkun Y. M., MIBanos A.
., Axumonepnoe obmiectBo «M3aarenbctBo «IIpocBemeHuey

» ®uszuka: 9-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 9 kinacc/ [Teppimkun U. M., I'ytauk E.
M., Banos A. U., IletpoBa M. A., AkunonepHoe o61iecTBo «M31arenbcTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA

Hunakrrueckue matepuansl. Gusmka, 7 kimace/ Mapon A.E., Mapon E.A. AkunonepHoe
obmectBo «M3narenbcTBo «IIpocBerieHne

Junaktraeckue matepuaisl. ®usuka, 8 kiacc/ Mapon A.E., Mapon E.A. AkunonepHoe
obmectBo «M3narenbcTBo «IIpocBerieHne)

Junaktrdeckue matepuaibl. ®usuka, 9 kimacc/ Mapon A.E., Mapon E.A. AkunonepHoe
obmectBo «M3narenbcTBo «IIpocBerieHne

Mertonudeckoe mocooue. dusnka, 7 kmace/ Uepaukoa O.A. AKIIMOHEPHOE OOIIECTBO
«MznatensctBo «IIpocBemienues

Mertonudeckoe mocooue. dusnka, 8 kmace/ Uepaukona O.A. AKIIHOHEPHOE OOIIECTBO
«MznatensctBo «IIpocBerienuey

Mertonudeckoe mocooue. dusnka, 9 kmace/ Uepaukona O.A. AKIIHOHEPHOE OOIIECTBO
«U3narensctBo «lIpocBemienne»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
https://m.edsoo.ru/7f416194
https://class-fizika.narod.ru/
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