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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMUsl COCTABIIEHA HA OCHOBE IMOJIOKEHUN U TpeOOBaHUM
K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbix B PI'OC 000, a
TaKxke ¢ yué€roMm (enepaibHON padboueil mporpamMMbl BocniuTanusa U KoHuenuuu npenoaaBaHusi y4eOHOTO MpeaMeTa
«Duzukay.

Copepxanue mporpamMmbl 10 (GU3MKE HANpaBieHO Ha (OPMHUPOBAHHME E€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTHU
o0yJarouuxcs M OpraHu3alvio M3ydyeHus (QU3UKU Ha JesITeNbHOCTHON OcHOBe. B mporpamme mo ¢usuke yduThIBaroTCs
BO3MOXHOCTH Yy4yeOHoro mnpeamera B peanuszanuu TpedoBanuit. PI'OC OOO K mIaHUPyeMbIM JMYHOCTHBIM H
METanpeIMETHBIM PE3yJIbTaTaM OO0YUYEHHs, a TAKKE MEXKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEAMETOB HA
YpPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMS.

[IporpamMma mo (u3MKe yCTaHABIMBAET paclpeiesieHne yuyeOHOro marepuajna Mo rojaM oOydeHus (IO Kiaccam),
IpeajaraeT NpUMEpPHYI0 MOCIEA0BaTEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEPIKaHUS
1 y4€Te BO3paCTHBIX OCOOEHHOCTEH 00yUarommXCs.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYWUTENI0 B CO3JAaHMM padoueit
IPOrpaMMBI 10 y4eOHOMY MPEIMETY.

du3rka SBISIETCS CUCTEMOOOPA3YIOUIUM J/JII €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (usmueckue
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHH, M3y4aeMbIX XUMHEH, OMOIOruel, acTpoHOMUer 1 pusndeckoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTABIIAET Haubojee sicHble 00pa3lbl MPUMEHEHHS] Hay4HOIrO
METO0/1a M03HAHHUSI, TO €CTh CIIOC00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUI O MHpE.

Opnna w3 riaBHBIX 337a4 (QU3MYECKOro oOpa3oBaHMs B CTPYKType 00IIero oOpa3zoBaHUs COCTOUT B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpEca K HaAyKe Yy 00yqaroInXcsl.

N3ydyenne ¢u3ukun Ha 0a30BOM YpPOBHE TPEAINOJaracT  OBJAJEHHE  CICAYIONIMMH  KOMIIETEHTHOCTSIMH,
XapaKTEpU3YyIOIIUMH  €CTECTBEHHO-HAYYHYI0 T'PAaMOTHOCTb: HAy4YHO OOBSCHATH SBJICHUS; OLIEHMBAaTh M IOHHUMATh
OCOOEHHOCTH HAay4YHOTO HCCJEAOBAaHMs; WHTEPIPETUPOBATh JIAHHBIE W HCIOJIb30BaTh HAay4HbIE JIOKA3aTENIbCTBA IS
MOJTyY€HHSI BBIBOJIOB.



Ilenn wm3ydeHus: (u3MKK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs ompezencHsl B KoHIeNuuu mpernogaBaHus
yuebHoro mnpeamera «Puszmka» B o0Opa3oBaTelbHBIX opraHu3zanusx Poccuiickoit denepainiu, peanu3yrolIUX OCHOBHBIC
oOmreoOpazoBaTenbHbIE MPOTPaMMBbI, YTBEpKIEHHON pemienneM Komrernu MunnctepcTBa mpocBemenus Poccuiickoi
®denepanuu (mpotokoit ot 3 aexadps 2019 r. Ne [1K-4BH).

Henu u3ydyenusi pu3mku: nMpuoOpeTEHNUE WHTEpPECa U CTPEMIICHHSI O0YJaroNIUXCs K HAYYHOMY H3yYCHHUIO TIPHPOJIHI,
pPa3BUTHE WX WHTEIUIEKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEM; pa3BUTHUE MPEIACTABICHUN O HAYYHOM METOJIC MO3HAHUS U
(dhopMHpOBAHKE UCCIIEAOBATEIHCKOTO OTHOIIIEHUS K OKPYXKAIOITUM SBICHHUSIM; (DOPMHUPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK
pe3ynbTaTa U3y4YCHHs] OCHOB CTPOCHHUSI MaTepuu W (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKU; (OPMUPOBAHUE MPEACTABICHUNA O
ponu GUBUKHU ISl pa3BUTHUSL APYTUX €CTECTBEHHBIX HAYK, TEXHUKW W TEXHOJOTUM; Pa3BUTHUE MPEACTABICHUN O BO3ZMOMXHBIX
chepax Oynymiel mpodecCHOHAIBHOM AeATeILHOCTH, CBA3aHHOM ¢ (PU3UKOM, TOATOTOBKA K JaIbHEHIIIEMY 00YUEHHIO B 3TOM
HaIPaBJICHUH.

JlocTikeHue 3TUX Ielied mporpamMmbl mo (U3UKe Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs OO0ECTEUMBACTCS
pEIICHHEM CIICIYIONIUX 3aaa4: NMPHOOPETCHHE 3HAHWUH O JHUCKPETHOM CTPOCHHM BEIISCTBA, O MEXaHMYECKHX, TEIUIOBBIX,
AIEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX; TPHUOOPETECHNUE YMEHUN OMUCKHIBATH M OOBSICHATH (DM3UYECKUE SIBIICHUS
C WCIIOJIb30BAaHUEM TOJTYyYCHHBIX 3HAHWI, OCBOCHHE METOJOB PEIICHUS MPOCTEHIMX PAacYETHBIX 3a7a4 C MCIOJIb30BAaHUEM
(GU3HYECKUX MOJIENICH, TBOPYCCKUX M TPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad; Pa3BUTHE YMCHHHA HAOJIIOaTh MPUPOIHBIC
SBJIICHUS W BBINOJHATH OINBITHI, JIa0OpaTOpHbIE pabOThl W HAKCHEPUMEHTAIbHBIE HCCIEIOBAHUA C HCIOJIb30BAaHUEM
HU3MEPUTETHHBIX MPUOOPOB; OCBOSCHUE MPUEMOB pabOTHI ¢ MHMOpMaIel (PU3UIECKOTO COepKaHus, BKIIOUYasi HH(OpMAITUio
O COBPEMEHHBIX JOCTIKEHHUAX (U3HWKH, aHAIN3 W KPUTHYECKOE OICHWBAaHWE HWH(POpPMAIMH; 3HAKOMCTBO cO chepammu
npoecCHOHaNbHON AESITENIbHOCTH, CBS3aHHBIMM C (PU3MKOM, M COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha msydenue ¢usuku (6a30BbI YypOBEHB) HAa YPOBHE OCHOBHOTO OOIIET0 oOpa3oBaHus OTBOAMWTCS 238 dHacoB: B 7
kiacce — 68 gacos (2 yaca B Henento), B 8 kiacce — 68 wacos (2 yaca B Hememo), B 9 kiacce — 102 yaca (3 vyaca B HeJEI0).

[Ipenmaraemelii B mporpamme 1o (HU3UKE TEpeueHb JabopaTOpHBIX PAbOT M OMBITOB HOCHT PEKOMEHIATCIBHBIN
XapakTep, yUUTes b JeTaeT BRIOOP MPOBEACHUS JIa0OPAaTOPHBIX PadOT U OMBITOB ¢ YYETOM MHAMBUIYAIBHBIX OCOOCHHOCTEN



00y4aromuxcs, CMCKa SKCIEPUMEHTANIbHBIX 33JJaHUH, MIPEAJIaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O 3K3aMEHa 110
busuke.

COAEPKAHUE OBYYEHUA
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Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAKOLIEr0 MUpA.

®uznka — HayKa 0 npupoje. fABieHust npuponbl. GU3NUECKUE SBICHUSA: MEXAHUYECKUE, TEIUIOBBIE, AJIEKTPUUYECKUE,
MarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3mepenune ¢usnmyeckux BenuunH. Dusnueckue mnpuOopbl. [lorpemHocts H3MepeHuil.
MexayHapoiHasi CUCTEMA €IUHHUIL.

Kak ¢u3uka u 1pyrue ecTecCTBeHHblE HAYKH U3Yy4aroT NpUpoy. EcTecTBeHHO-HAyUHBIM METO/I MMO3HAHUs: HA0II0/IEHuE,
MOCTAaHOBKAa HAy4YHOT'O BOIPOCA, BBIJBWKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3, O0BSICHEHHE HAOII01aeMOro
aBiieHud. Onucanne PU3NYecKrx SIBJICHUHN C MOMOIIBIO MOJEIIEH.

Hemoncmpauyuu.

1. MexaHuuecKkue, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHUS.

2. Ouznyeckue npudOPHI U MPOLEaypa IPSIMBIX U3MEPEHUH aHAaJIOTOBBIM U IIU(PPOBBIM TPUOOPOM.

Jlabopamopnsie padbomout u onvimel.

Omnpenenenure LEeHbl JeNeHNs HIKalIbl U3MEPUTEIbHOI0 pudopa.

N3mepenue pacCTOAHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENa.

Onpenenenue pa3MepoB MAJIbIX TEIL.

N3Mepenne TeMneparypsl pHU MOMOIIHY )KUAKOCTHOIO TEPMOMETPA U AATYMKA TEMIEPATYPHI.

[IpoBenenne uccaeqoBaHUs MO NPOBEPKE TMITOTE3bI: JAIBHOCTD IMOJIETA IAPUKA, MYIIEHHOIO FOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIE BHICOTA TyCKa.

S L e I

Pasznen 2. [lepBoHavaibHbIe CBeeHHsI O CTPOEHUM BelllecTBA.
CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.



JIBrkeHne dactul BemecTtBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHL[ C TEMIIEpAaTypoill. BpOyHOBCKOE IBH>KEHHE,
mubdy3us. BzanmoseiicTBre YacTHIl BEllleCTBa: MPUTSHKEHUE U OTTAIKUBAHHUE.
ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) Tel. B3anMocBs3b

MCKIY CBOMCTBaAMH BCIICCTB B Pa3HLIX arpe€rarHbiX COCTOAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobennocTn
arperaTHbIX COCTOSTHM M BOJBI.

Hemoncmpavyuu.
1. HaGmroneHue 6poyHOBCKOIO ABMXKEHUS.
2. HaGmonenue nuddysun.
3. HaOnronenue siBiaeHui, 00ObSACHAIOMMUXCS TPUTSHKEHUEM WA OTTAJIKUBAHUEM YACTHIL BEILIECTBA.
Jlabopamopnwie padbomosl u onvimol.
1. OrleHKa qUaMeTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (poTorpaduii).
2. OnbIThI O HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pasznen 3. /IBu:keHre U B3auUMoAelcTBHUE TeJl.
Mexannueckoe nBMKeHHE. PaBHOMEpHOe W HepaBHOMepHoe aABmkeHHe. Ckopoctb. CpenHssi CKOPOCTb IIPH
HEPaBHOMEPHOM JABUKEHUU. Pacy€r myTu U BpeMEeHU ABUKEHUS.
SBneHue nHEpLUMU. 3aKOH MHEpUMU. B3anmoneiicTBrEe Ten Kak NpUYMHA U3MEHEHUSI CKOPOCTHU JBHKEHUS Tel. Macca
Kak Mepa uHepTHocTH Tena. [lnoTHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.
Cuita Kak XapakTepUCTUKA B3aumMoaenucTeus Tei. Cuia ynpyrocT U 3akoH I'yka. Mi3mepenue cuibl ¢ HOMOIIBIO
JMHAMOMETpA. SIBiIeHUE TATOTeHUs U cwiia TsokecTh. Cuila TSHKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocTs.

CrnoxxeHue cuil, HalpaBJIEHHBIX MO OAHOU mpsiMoil. PaBHonelicTByromas cui. Cuma tpeHusi. TpeHue CKOJIbXKEHUSI U TPEeHue
nokos. TpeHue B NpUpoje U TEXHUKE.

Hemoncmpauyuu.

1. HalnrogeHne MexaHU4YeCKOro JBUKEHUS Tena.

2. M3MepeHune CKOpOCTH MPAMOJIMHEUHOT O JBUKEHUSL.
3. HaOGnroneHue siBICHUSI HHEPIUU.



4. HalGmoieHue u3MEeHEHHS] CKOPOCTH P B3aUMOJICHCTBUM TEJL.

5. CpaBHEHHME Macc 10 B3aUMOJICHCTBHIO TEN.

6. CnoxkeHue cui, HalpaBJIEHHBIX 110 OAHOUN MPSIMOIA.

Jlabopamopnwie padbomosl u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBUKEHUs (IIapyKa B KUIAKOCTH, MOJIEIHN AJIEKTPUUECKOTO aBTOMOOUIS U
TaK janee).

Ornpenenenue cpeaHell CKOPOCTH CKOIBXKEHUS OpyCcKa WY IIapuKa M0 HAKIIOHHOM TJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPJOro TeaA.

OMnBITHI, IEMOHCTPUPYIOILIHE 3aBUCUMOCTD pacTshkeHus (1e@opMaliun) IpyKUHbI OT MPUIT0KEHHON CUIIBI.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHHSI OT BECa TeJla U XapaKTepa CONPHUKACAFOIINXCS
ITOBEPXHOCTEN.

vk W

Paznen 4. JlaBjieHue TBEPABIX TeJl, KUIAKOCTEH U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHUS U yBEIUMYEHUs JaBiieHus. J(aBieHue raza. 3aBUCUMOCTh JaBJIEHUs raza oT 00beéma,
temnepatypsl. [lepenada naBiaeHus TBEPALIMU TEIaMHM, KUJIKOCTAMHU U razamu. 3akoH Ilackans. [TneBMaTnyeckue MalivHbl.
3aBUCUMOCTh JaBJIEHMS KMJIKOCTH OT TiyOuHbl. ['mapocratuueckuil napanokc. Coobmaromuecs cocyasl. ['uapapnnyeckue
MEXaHU3MBI.

Atmocdepa 3emnm u armochepHoe naBiieHHE. [IpUYMHBI CyIIECTBOBaHUS BO3AYIIHOM 00070uku 3emiid. OmbIT
Toppuuemu. U3mepenne atmochepHOro AaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[TpubopsI 17151 U13MEPEHUST aTMOC(PEPHOTO JABIECHUS.

JleficTBHE KUJKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX Teso. BhITamkuBaromias (apxuMenoBa) cuia. 3akoH ApxuMmea.
[InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

1. 3aBUCHMOCTbH JIaBJI€HUA ra3a OT TEMIIEPATYPHI.

2. Ilepenaya naBieHUs )KUAKOCTHIO U Ta30M.

3. CooOmaromnuecs CoCy/Ibl.

4. I'mapaBinyecKuy mpecc.



[IposiBnenue neicTBUst aTMOCHEPHOTO TABICHHUS.
3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON YaCTH TeNa U INTIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BEITCCHEHHOM KUJIKOCTH.

© N o U

VYcnoBue muiaBaHus TeN: IUIABAHWE WIM IOTPYKEHUE TEJI B 3aBUCUMOCTHM OT COOTHOUIEHHWS IUIOTHOCTEM TEla U
KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH Beca Tela B BOjI€ OT 00bEMa MOrpyXKEHHON B )KUJIKOCTh YaCTH Tea.

2. OnpeneneHne BbITAIKABAIOLIEH CHIIBI, JEMCTBYIOLIEH HA TEJO, OTPYKEHHOE B JKUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, IEVUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT MAacChl Tea.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha TEJIO B )KHUJKOCTH, OT 00bEMa

MOTPYKEHHOM B JKUJIKOCTb YACTH TENA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uik KOHCTPYUPOBAHHUE JIOJKHU U ONIPEIEICHNE €€ IPY30M0IbEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTH. DHEPrusi.

Mexanundeckast pabota. MOIIHOCTb.

[IpocTble MeXaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHoBecusi pbryara. [IpumeHeHue npaBuiia
paBHOBecus pbluara K OJoky. «3onoroe npaBuio» MexaHuku. KIIJI nmpocteix Mmexanu3moB. I[IpocTeie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexanunueckas sHepruss. KuHermueckas W noTeHHUanbHas dSHeprus. [IpeBpamieHne ONHOrO BUJAa MEXAHWYECKOU
SHEPTUM B APYrol. 3aKOH COXPAHEHHUS JHEPTUH B MEXAHUKE.

Hemoncmpauyuu.

1. ITpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimol.

1. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBMKEHUH TeJla IO TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHS pblyara.

3. H3mepenue KII/] Hak1IOHHOM TIIIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpAaHEHUS MEXaHUYECKON SHEPTUN.
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Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOpUU CTPOECHHUsl BellecTBa. Macca U pa3Mepbl aTOMOB M
MOJIEKYJI. OTIBITHI, TOATBEPKIAIOIIME OCHOBHBIE MTOJ0KEHUSI MOJIEKYIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUIKOTO W Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramnuyeckue W amopdHbie Tena.
OObsicCHEHHE CBOMCTB Tra3oB, JKUIAKOCTEH M TBEPIBIX TEJN HAa OCHOBE IMOJIOKEHUN MOJIEKYISPHO--KHHETHUYECKOW TEOpPHUH.
CmaunBaHNe U KalWUISIpHBIE siBIIeHUs. TemioBoe pacliupeHre U CKaTHeE.

Temneparypa. CBsi3b TeMHEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMXKEHUSI ydacTull. BHyTpeHHsis sHeprus. CrocoObl
W3MEHEHUsI BHYTPEHHEH SHEpPruu: TeIionepeaadya M coBeplieHue padoThl. Buabl Terionepenadu: TEIUIONPOBOIHOCTD,
KOHBEKIIHS, U3JIYYEHHUE.

KonmnyecTtBo TemmoTel. YiaenpHas TEIIOEMKOCTh BelIeCcTBa. TEIIOOOMEH M TEIUIOBOE paBHOBECHE. Y paBHEHHUC
TerioBoro Oananca. IlnaBneHue ©  OTBEplieBaHHME KPUCTAUIMUECKUX BEIIECTB. YJIeJdbHas TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. VMcnapenuwe. Kunenue. VYnenbHas Temiora mnapooOpa3oBaHHs. 3aBUCUMOCTh
TeMIIepaTypbl KUTICHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxxnocTtes Bo3ayxa.

DHeprus TOIIuBa. Y AebHas TEII0Ta CTOPAHUSL.

[Tpunnune! pabotsl TerioBbix aBurateneit KITJ[ termoBoro asurarens. TemioBple ABUTATEIN M 3alllUTa OKpYKaroIIei
cpensl.

3aKOH COXpaHEHUS U MPEBPAIECHUSI SHEPTUHU B TEIIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne OpoyHOBCKOT'O IBUYKEHUS.

Ha6mronenune nuddysun.

HaOntonenuve siBjieHU CMauuBaHUs U KaWJUISIPHBIX SIBIICHUM.

Habmtonenue TermioBoro pacumpeHus Tell.

W3meHenmne naBiieHus raza mpu U3MEHEHUU 00bEMa U HarPEBaHUH WK OXJIAKICHUH.

o vk w Nk

[IpaBuna n3MepeHus: TeMnepaTypsl.



7. Bunael Temonepenayu.
8. OxJaxkJIeHHue P COBEPIICHUU PaOOTHI.
9. HarpeBanue npu coBepieHn padOThl BHEITHUMHU CHIIAMH.
10. CpaBHEHHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11. HaGnronenne KUIeHus.
12. HaGnrozieHue nmocTostHCTBA TEMIIEPATYPhI MTPU TIABJICHUU.
13. Moienu TEIUIOBBIX JIBUTATEIICH.
Jlabopamopuwie padbomoul u onvimel.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOT'O MPUTSIAKEHUSI.
OnbIThI O BRIPAIIMBAHUIO KPUCTAILIOB MTOBAPEHHOW COJIM WITH caxapa.
OnBITH IO HAOTIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEII.
OrnpezneneHue AaBjaeHUS BO3yXa B OAJIJIOHE IIMPHUIIA.
OnBITHI, IGMOHCTPUPYIOIIHE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa 1 HarpeBaHMs WU OXJIakKICHUS.
IIpoBepka rUMOTE3bl JUHEHHON 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUUYECKOU TPyOKEe OT
TEMIIEpPaTyphl.
HaOntonenrie n3MeHeHUs BHYTPEHHEHM SHEpruu Teja B pe3ysibTaTe TeIulonepeiaun U paboThl BHEIIHUX CHUJI.
8. HccnenoBanue siBieHUS TEI00OMEHA MPU CMEIIMBAHUM XOJIOJHOM U TOpsSYEii BOJIBI.
9. OmpezeneHre KOJIMYECTBA TEIUIOTHI, IMOJTYYEHHOTO BOJIOW MpU TEMIOOOMEHE C HAarpeTbiM METAUINYECKUM
HWIAHAPOM.
10. OnpeneneHue yAenbHON TEINIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npoiiecca UCIapEHUs.
12. OnpeneneHue OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa.
13. OnpeneneHue yeabHON TEITOTHI TUIaBJICHUS JIbJA.
Pa3zpnes 7. DinekTpuyeckne U MATHUTHBIE SIBJICHUS.
Onektpuzauust Ted. JlBa poma dIEKTPUYECKUX 3apsAloB. B3anmoneicTBue 3apssKeHHbIX Tel. 3akoH KyioHa
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHSI 3apPSXKEHHBIX TE OT BEJIMUUHBI 3aPS0B U PACCTOSHUS MEXKY TEJIaMu).
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Onektpuueckoe mnosie. Hanpssk€HHOCTH 3iekTpuueckoro mnoiid. [IpuHumn cynepno3uuuy 3JeKTPUYECKUX Mosiei (Ha
Kaue€CTBEHHOM YPOBHE).

Hocutenu »ieKTpUYecKHX 3apsa/ioB. ODJEMEHTApHBIA JyekTpuueckuil 3apsig. Crtpoenune aroma. IIpoBonHuku u
JOUBJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

DJIEKTPUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. VMICTOUYHHMKM MOCTOSHHOrO TOKa. JlehcTBus
ANEKTPUUYECKOT0 TOKA (TEII0BOE, XUMHUUECKOE, MATHUTHOE). DIIEKTPUUECKHM TOK B JKUJKOCTSAX U razax.

Onektpuueckas wnenb. Cuna Toka. OJnekTpuueckoe HampsbkeHrne. CoNpoTHBIEHHE NPOBOAHMKA. Y IEIbHOE
CONPOTHBIIEHUE BellecTBa. 3akoH OMa [t yuacTka nenu. [locienoBarenbHoe U napawuielIbHOE COETMHEHUE TPOBOTHUKOB.

PaGora u MOIIHOCTH »AJIEKTpUUECKOro TOKa. 3akoH Jlkoyns—JleHma. DnekTpuyeckue Ienu U TOTpedouTenu
AJIEKTpUUYECKOi SHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHbIE MarHuTHl. B3auMojeicTBie MOCTOSHHBIX MAarHUTOB. MaruutHoe mnoje. MarHuTHoe mosie 3eMJid U €ro
3Ha4YEHHUE I KU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE Mojie AIEKTPUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B
TeXHUKE. J[efiCTBME MArHUTHOI'O IOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBHUIATENb IOCTOSHHOrO TOKA. Mcnosb3oBaHue
AJIEKTPOJIBUTATEICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apazes. SBneHue >nekTpoMarHuTHON UHAYKIMH. [IpaBuno Jlenna. Dnexrporeneparop. CiocoObl MOTyYEHUS
ANEKTPUYECKOU SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJeKTpu3aIus Ted.

JIBa posia dIEKTPUYECKUX 3apsI0B U B3aNMOJEHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuuecKas MHIYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

[TpOBOTHUKH U TUAIIEKTPHUKHU.

MopenrpoBaHUe CUIIOBBIX JTUHUN AIEKTPUUYECKOTO MOJIS.

M cTOUHMKY IOCTOSTHHOTO TOKA.

JIeNCTBHS DIIEKTPUUYECKOTO TOKA.
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10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. ['a30BbIM pa3ps.

12. I3MepeHue CUITbl TOKa aMIIEPMETPOM.

13. MI3mepeHune 3JIeKTpUIECKOro HAPS)KEHUST BOJIBTMETPOM.

14. PeocTar 1 Mara3uH CONpOTUBIICHUMN.

15. B3auMojielicTBHE TTIOCTOSSHHBIX MarHUTOB.

16. MonennpoBaHHEe HEBO3MOKHOCTH PA3JICJICHUS MTOI0COB MArHUTA.

17. MonennupoBaHHE€ MAarHUTHBIX MOJIEA MOCTOSIHHBIX MarHUTOB.

18. OneIT Dpcrena.

19. MarHuTHOE 1oJjie ToKa. DJIEKTPOMarHuT.

20. /leiicTBME MAarHUTHOIO TOJIs1 HA TPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

22. McciienoBaHue SIBICHUS JIEKTPOMArHuTHOW MHAYKIIVH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BO3SHUKHOBEHHSI.

25. DIJIEKTPOTre€HEePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie padbomout u onvimel.

OnbITEI O HAOIIOICHUIO AJIEKTPU3AIUU TET UHAYKIIMENH U TPU COMPUKOCHOBEHHH.

HccnenoBanne neiCTBUS SIIEKTPUUECKOTO MOJISI HA IPOBOJAHUKHU U JUAJICKTPUKHU.

COopxka u rmpoBepKa pabOoThl AJEKTPUUECKOM 1IENMH MTOCTOSIHHOTO TOKA.

N3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HATPSKEHUS.

HccnenoBaHnne 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA

pe3ucrope.

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOrO COMPOTUBIICHUS MPOBOAHUKA OT €ro JJIMHBI, IJIOMaau
MOIIEPEYHOr0 CEYCHHS U MaTepHraa.

S L T B



8. IIpoBepka mpaBuiia CIO0KEHUS HANPSKEHUIN TPU NOCIEA0BATEIIbHOM COESIMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuia AJis CUIbI TOKA MTPU NapajuieIbHOM COEUHEHUH PE3UCTOPOB.

10. Onpenenenre paboThI AMEKTPUIECKOTO TOKA, UYIIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT HANPSKEHUS Ha HEW.

13. Onpenenenue KII/] narpeBaTens.

14. MccnenoBanne MarHUTHOIO B3aUMOJICUCTBUSI TOCTOSTHHBIX MATHUTOB.

15. I3ydeHre MarHuTHOIO MOJIsl TOCTOSIHHBIX MAarHUTOB NMPU UX 00bEAMHEHUU U Pa3JIeJICHUH.

16. MccnenoBanue qelCTBUS SJIEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPETIKY.

17. OnBITHI, IEMOHCTPUPYIOLINUE 3aBUCUMOCTbh CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM M MAarHUTa OT CHJIBI TOKAa U
HaIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHne neicTBUS MAarHUTHOT'O TTOJISI HA IPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3yueHue padoThl SJIEKTPOIBUTATEIIS.

20. 3mepenue KIIJ] anexkTpoaBuratenbHONM yCTaHOBKH.

21. ONBITHL MO HUCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMATHUTHOW WHAYKIWU: HCCIEIOBAHUE W3MEHEHHI 3HAYECHUS U
HaIpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJeHHS.

Mexannueckoe aBwxeHue. MartepuanbHas Touka. CucremMa orcuéra. OTHOCUTEIBHOCTh MEXAHHUYECKOIO JBUKEHHS.
PaBHOMepHOE npsiMonMHENHOE NBMKEHUE. HepaBHOMEpHOE NpsAMONMHENHOE ABMKEHHE. CpenHsas U MIHOBEHHAsI CKOPOCTh
T€Ja TP HEPAaBHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHoyckopeHnHoe npsiMoinHeitHoe aBuxkenue. CBoobonHoe naaenue. OnbiTel [Nanumes.

PaBHOMepHOE nBMKEeHHE 1O OKpykHOCTH. Ilepmom um dyactora oOpamieHusi. JluHelHass W yrioBas CKOPOCTH.
I{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

[Tepssbrii 3akoH HetoTona. Bropoit 3akon HeroTona. Tperuii 3akoH HerotoHa. [IpuHiiun cynepno3uyu cuil.



Cwuita ynpyroctu. 3akoH ['yka. Cuia TpeHusi: CHila TPEHHUSI CKOJIBKEHUS, CUJIA TPEHUS MTOKOs, IPYTUe BUABI TPEHHUS.
Cuna TsDKeCTU M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue cBoOoaHOro najeHus. [mxenue mianer Bokpyr ConHila.
ITepBas kocMuueckasi CKOpocTb. HEBECOMOCTD U Meperpys3Ku.
PaBHOBecue marepranbHOil Toukn. AOCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPETUIEHHON OChIO
BpauieHuss. MomeHT cuiibl. LIleHTp TskecTu.
Nmnynec Tena. U3MeHenne umnyiibca. IMITynbC Cuiibl. 3aKOH COXpPaHEHUs UMITyJIbca. PEaKTUBHOE JBH>KEHUE.
Mexanndeckass pabora W MOMHOCTh. Pabora cun TsKecTH, YNPYyroctd, TpeHus. CBs3b JHEPruu U PabOTHI.
[TorennumanbHasi 3HEpPrus Tela, MOJHITOrO HAJ MOBEPXHOCTHIO 3eMiH. lloTeHIManbHass 3HEPTUsSl CKATOW MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHHETUUECKON SHEPTUH. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.
Hemoncmpayuu.
HaOnronenne MexaHU4eCKOoro IBUKEHHUS Tella OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHME TTyTEW U TPACKTOPUN IBUKEHUS OTHOTO U TOT'O KE T€Ia OTHOCUTEIIBHO Pa3HbIX TENl OTCUETA.
N3mepeHune CKOpoCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHMUSI.
HccnenoBanne npu3HaAKOB pABHOYCKOPEHHOI'O IBUYKEHHSL.
HaOnronenue qBU>XEHUS Tela M0 OKPYKHOCTH.
HaOnronenre MeXaHMUECKUX SIBJICHUHM, MPOUCXOMSIIMX B cucTteMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHUS TeJIa OT MACChI TeJla U JEHCTBYIOMIEH HA HErO CHUJIBI.
HaOntonenue paBeHCTBA CUJT TIPU B3aUMOICHCTBUU TE.
9. M3MeHeHue Beca Tesna pU YCKOPEHHOM JIBUKECHUM.
10. [lepenaya ummysibca 1py B3auMOAECHCTBUU TEIL.
11. [IpeoOpa3oBaHus YHEPTUN TTPU B3AUMOJCHCTBUN TE.
12. CoxpaHEHHE UMITYJIbCA IPU HEYITPYTOM B3aUMO/ICVCTBUMU.
13. CoxpaHeHHE UMIYJIbCca MPU a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBHH.
14. HaGnrosieHre peakTUBHOTO JIBHXKCHHS.
15. CoxpaHeHHE MEXAaHUYECKOW SHEPTUU IPU CBOOOJHOM MaJCHUU.
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16. CoxpaHeHHE MEXaHUYECKOM SHEPTUH NPHU ABMKCHUU Tella MO ISHCTBUEM MPY>KUHBI.

Jlabopamopusie padbomut u onvimol.

1. KoucTpyupoBaHue TpakTa ajis pa3roHa U JaJbHEHUIIEro paBHOMEPHOT'O JIBIKECHUS MIAPUKA UITH TETICKKH.
Omnpenenenre cpeaHe CKOPOCTH CKOMBXKEHHS OpyCKa WM JBMKEHHS IapUKa M0 HAKIIOHHON TTOCKOCTH.
Omnpenenenre yCKOPEHHsI Tela MPH PaBHOYCKOPEHHOM JIBIDKEHUU 110 HAKIIOHHOW TIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH MPU paBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka rumoTre3bl: €ciau MpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HadadbHOW CKOPOCTU IYTH OTHOCSITCS Kak Psij
HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUIMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIJIBl HOPMAJIBHOTO JIABIICHMSL.

Omnpenenenue K03 HUIIMEHTA TPEHUS CKOJIbXKEHUS.

Omnpenenenue :KECTKOCTH MPYKHUHBI.

Omnpenenenre padOThI CHUIIBI TPEHUS TIPYU PABHOMEPHOM JIBIYKEHUH TeJa 10 TOPU30HTAIBHOMN MTOBEPXHOCTH.
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10. Onpenenenue padbOThl CUIIBI YIPYTOCTU NP MOABEME Ipy3a C HCIOJIb30BAHUEM HEIMOBMKHOIO W TMOJBUKHOTO
OJIOKOB.

11. MI3yueHne 3aK0Ha COXpPaHECHUS SHEPTHUU.

Pa3nen 9. Mexannueckue KoJjie0aHusl ¥ BOJTHBI.

KonebarensHnoe aBuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUM: IEpUOJI, YACTOTa, aMIUIUTyJa. MaTemMaTuyeckuil u
NPY>KUHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KoiaedaTeaTsHOM JIBUKCHHUH.

3atyxawnie koneOaHus. BeiHyxaeHHble KojeOanusa. Pesonanc. Mexanumdeckue BoiHBI. CBOMCTBA MEXaHHMUECKUX
BOJH. [Ipo/onbHbIE M TIONEpeYHbI€ BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHWMYeCKHe BOJHBI B
TBEPJIOM T€JI€, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKoOCTh 3ByKa 1 BbicoTa TOHA. OTpakeHue 3Byka. UH(Ppa3ByK u yabTpa3ByK.

Hemoncmpauyuu.

1. HabGnrogenue konebaHuil Tl Mo JEHCTBUEM CUJIBI TSXKECTH U CHIIBI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

3. HaOnroneHue BbIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.



4. PacnpocTpaHeHue NPOAOIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKHUI PE30HAHC.

Jlabopamopnwie pabomost u onvimet.

OrnpezeneHue 4acToThl U IEPUO/Ia KOJIEOaHU MaTeMaTUIeCKOTrO MasiTHUKA.

OmnpeneneHue 4acTOThl U IEPHOJIa KOJI€OaHUN TPYKUHHOTO MasiTHUKA.

UccnenoBanue 3aBUCUMOCTH NIepuoAa KoJeOaHU MOABEIIEHHOIO K HUTH I'py3a OT JJIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TIepuoaa KoueOaHui MPYy>KMHHOTO MassTHUKA OT MaccChl Ipys3a.

[IpoBepka HE3aBUCUMOCTH NIEpHO/Ia KoJIeOaHH rpy3a, MOABEIICHHOT0 K HUTH, OT MacChl Ipy3a.

OMnBITHI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCThH TNepHoja KojieOaHUW MPYKUHHOTO MasTHHKA OT MacChl Ipy3a H
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KECTKOCTHU MPYKUHBI.

7. W3MepeHue yckopeHusi CBOOOJHOr0 MaeHuUs.

Pa3nen 10. DiieKTpoMarHuTHOE MOJI€ U JJIeKTPOMATHUTHBIE BOJIHBI.

DONEKTPOMAarHUTHOE  TOJie.  DJEKTPOMarHuTHble  BOJHBI.  CBOICTBa  3JIEKTpPOMarHUTHbIX  BoyH.  [llkana
AJIEKTPOMArHUTHBIX BOJIH. MICOIB30BaHNE 31EKTPOMATHUTHBIX BOJH JJII COTOBOM CBSI3H.

DIIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomost u onvimel.

1. M3ydeHue cBOMCTB 2JEKTPOMArHUTHBIX BOJH C ITOMOIIbI0 MOOUIIBHOTO TelleoHa.

Pa3znen 11. CBeToBbIe siBJICHMS.

JlyueBas monenp cBera. Mcrounnkn csera. IIpsamonunaeiniHoe pacnpoctpanenue certa. 3aTMeHus ComHua u JIyHBI.
Otpaxenue cBeta. [lockoe 3epkano. 3akOH OTPaKEHUS CBETA.

IIpenomienue ceera. 3aKoH mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpaxkeHue cBera. Mcrnonb30BaHHE IMOJHOIO
BHYTPEHHETO OTPaXKEHHS B ONITHYECKUX CBETOBOAAX.



Jlunza. Xon nyued B nuHze. OnTudeckasi cucrema doToanmnapara, MUKPOCKOINa W Teneckomna. ['1a3 kak ontuueckas
cucrema. biim3opykocTs U JajabHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HptoToHa. Crio)keHue cekTpaibHbIX IIBETOB. Jlucnepeus cBera.
Hemoncmpayuu.
IIpssmonHeHOE pacpOCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomyuenue n300pakeHUi B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.
OnTuueckuii CBETOBO/I.
Xon nydeii B coOOMparoIeil JuH3e.
XoJ1 Iy4el B pacCEUBArOIIEH JIUH3E.
[Tony4yenue n3o0paxeHUH C MOMOILBIO JIHH3.
[Ipuniun nevictBus Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.
10. Mogensb riasa.
11. Pa3noxxenue 0enoro cBera B CIEKTP.
12. [lony4yenue Oenoro cBeTa npu CIOKEHUU CBETA Pa3HBIX IIBETOB.
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Jlabopamopnsie padbomout u onvimel.

HccnenoBanue 3aBUCUMOCTH yTria OTPaXKEHUsI CBETOBOIO JIy4a OT YIJia MaJIeHUs.

N3yueHne xapakTepuCTUK U300paKeHUsI MPEIMETa B TUIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCUMOCTH yIJia IPEJIOMIIEHHS CBETOBOIO Jiy4a OT YIJla MaJICHUs] Ha TPAHULIE «BO3TYX—CTEKIIO.
[Tonydenne n300pa>keHMI C MOMOIIBIO COOMPAFOIIEH JTMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMPAIONIEH JTHH3BI.

OMNBITHI O Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTD.

OMBITHI O BOCTIPUATHIO LIBETA MPEIMETOB MPU MX HAOJIOJICHUH Yepe3 IIBETOBbIC (DUIIBTPHI.

Pa3z[e.11 12. KBaHTOBBIE SIBJICHHS.
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OmneiTel Pezepdopna u muianerapnas mozaens atroma. Monens atoma bopa. Mcnyckanue u morjiounieHue cBeTa aToMOM.
KBanTsl. JInHeiyaTbie CIEKTPHI.

PannoaktuBHOCTB. Anb(da-, 6eTa- u ramma-uznydeHus. CTpoeHue aTOMHOro sipa. HykiioHHast MoJienb aTOMHOTO sijipa.
N3ortonsl. PaqnoaktuBHbie peBpamienusd. [lepuoa nomypacnaga aTOMHBIX s1IEp.

SAnepHble peakunn. 3aKOHBI COXPAHEHU 3apsAI0BOI0 U MaCCOBOI'0O YUCEN. DHEPTrUs CBSA3M aTOMHBIX sziep. CBsA3b MacChl
v 3Hepruu. Peakunu cuHresa u aenenus saep. Merounnku saeprun ConHia v 3BE31.

Snepnas sHepreTuka. JleicTBYUS paIiMOAKTUBHBIX U3JIYYEHUM HA )KUBbIE OPTraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4EHUS U MOTJIONIECHUS.

2. CnekTpsl pa3JIM4HbIX Ia30B.

3. Cnekrtp Boaopoza.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. PabGota cuérunka HOHU3UPYIOUIUX U3ITYUECHUI.

6. Perucrtpanus nsinyyeHus NpupOIHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuvie padbomoul u onvimol.

1. HalnrogeHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYYECHHUS.

2. HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUH YACTHUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. W3mepenue paanoakTUBHOrO (OHA.

IToBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIONIMI MOYJIb MPEAHA3HAYEH JIJIsl CUCTEMATU3alui U 0000LIEHUS! MPEAMETHOTO COIepKAHUS
U ONBITA JACSITENbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUHU BCEro Kypca (pU3uKM, a TakkKe ISl MOATOTOBKA K OCHOBHOMY
rOCy/IapCTBEHHOMY 2K3aMEHY M0 (PU3HKE I 00yJaronuXcsi, BRIOPABIINX 3TOT y4EOHBIN MPEAMET.

[Ipy u3ydeHMM NAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecreynBaeTcs IOCTHKEHUE MPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX pe3ylbTaToB OOy4eHus, (HopMHUpyeTCs
€CTECTBEHHOHAY4YHAs] TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOAOB UCCIEAOBAHUS SIBICHUW MPUPOABI U TEXHUKHU, OBJIAJCHUE



YMEHUSIMUA OOBSACHATH (PU3UUECKHUE SBJICHUS, IPUMEHSISI MOTYyYEHHbIE 3HaHUS, pelaTh 3aJa4M, B TOM YUCJI€ KaYeCTBEHHbIE U

AKCIIEPUMEHTAJIbHbIE.

[IpyHIMIIHATBHO MAESITETbHOCTHBIM XapakTep MJaHHOIO paszjena peajau3yercs 3a CY€T TOro, 4yTo oOOydarouuecs
BBITMIOJIHSIOT 33JaHUs, B KOTOPBIX UM MpEJIaraeTcs: Ha OCHOBE MOJYYCHHBIX 3HAHWN PACIO3HABATh U HAYYHO OOBSICHATH
¢du3nueckue SBIEHUS B OKPYKAIOIIEW MPUPOJE M MOBCEAHEBHOM >KM3HU; UCIIOJIB30BaTh HAyYHBIE METOJIbI MCCIIEIOBAHUS
¢u3nyecKkux SBJICHUH, B TOM YHUCIE JJI1 MPOBEPKU TUIIOTE3 U IMOJYUYEHUS TEOPETHMUECKUX BBIBOJOB; OOBSCHITH HayuHbIE
OCHOBBI Han0oJiee BaXHBIX JTOCTHXKEHHI COBPEMEHHBIX TEXHOJIOTHM, HAIPUMEp, MPAKTHYECKOr0 UCIOJIb30BaHUS Pa3INYHBIX
MCTOYHHUKOB HEPIMH Ha OCHOBE 3aKOHA MPEBPAILICHHS U COXPAHEHHsI BCEX MU3BECTHBIX BUJIOB SHEPTHUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA

N3ydyenne (u3MKM Ha YpPOBHE OCHOBHOIO O0O0IIEro o00pa30BaHUS HANpPaBlIE€HO HA JOCTH)KEHHE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTaTOB.

B pesynbrare uzyueHus: pU3MKM Ha ypOBHE OCHOBHOT'O OOIIETro 00pa3oBaHus y oOydaroierocs OyayT cpOpMHpPOBaHBI
CJIEYIOLIUE JINYHOCTHBIE PE3YJIBTATHI B YACTH:

o 1) maTpumoTHYeCKOro BOCNHMTAHHS: IPOSBICHUE HMHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSTHHIO POCCHUCKOM
(u3nUecKOl HayKH; LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHHSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) IpaKIaAHCKOT0 W JYXOBHO-HPABCTBEHHOT0 BOCHUTAHMS: TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJICHUHU
OOIIIECTBEHHO 3HAUMMBIX M 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JTOCTHXEHUN (PU3UKHU;
OCO3HAHHME BA)KHOCTH MOPAJIbHO--3THYECKHUX PHUHIIUIIOB B I€ATEIbHOCTH YYEHOT0;

e 3) 3CTETHYECKOr0 BOCIIUTAHUS: BOCIPHUATHE ICTETUUECKUX KAUeCTB (PU3NYECKON HAYKU: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHWS: OCO3HAHUE IICHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUS
MHUpPa, OCHOBBI Pa3BUTHs TEXHOJIOTHM, BaKHEWIIEH COCTABIIAIOIIEH KYJbTYpbl; pa3BUTHE HAYyYHOH JIFOOO3HATEIBHOCTH,
UHTEpeca K UCCIIEA0BATEIbCKOM €A TEIbHOCTH;

e 5) ¢opmupoBaHus KyJbTYpPHI 3A0POBbSI H IMOIMOHAJIBLHOrO 0JIATOMOYYHsI: OCO3HAHME ILIEHHOCTH OE30MacHOro
o0pasa KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM MHUpE, BaXKHOCTH MpaBUil 0€30MacHOr0 MOBEACHUS Ha TPaHCIOpPTE, HA



Joporax, C OJJIGKTPUYECKHMM M TEIUIOBHIM O0OpYyJOBaHHMEM B JOMAlIHUX YCIOBHSX; CHOPMHPOBAHHOCTH HaBBIKA
peduiekcun, TpU3HAHKE CBOETO MpaBa Ha OMTMOKY M TaKOTO YKe MpaBa y JPYyroro 4eI0BeKa;

e 6) TPyAOBOro BOCHUTAHMSA: aKTHUBHOE Y4acTHE B PEUICHUHM MPAaKTHUECKHUX 3a/1ay (B pamMKax CeMbH, 00pa30BaTeIbHOU
OpTaHU3aIlH, TOPOJA, Kpasi) TEXHOJIOTHUECKON U COLMaIbHON HANIPAaBIEHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3HUECKUX
3HAHMI; THTEPEC K MPAKTUYECKOMY M3YUEHUIO MPOQECcCuil, CBI3aHHBIX C (PU3UKOM;

o 7) 3KOJIOTHYECKOT0 BOCIHMTAHUS: OPHCHTAIMsI HA NMPUMEHEHHE (DU3MYECKUX 3HAHWW JJIS PelIeHUs 3a1ad B 001acTu
OKpY>Karolen cpeapbl, IMIaHUPOBAHUS TMOCTYIKOB M OIICHKHM HMX BO3MOXKHBIX MOCIEACTBHM IJII OKPYXKAIOLIEH Cpenbl;
0CO3HAHUE TI00ATBHOT0 XapaKTepa SKOJIOTHUECKHUX TMPOoOIeM U IMyTe UX PelIeHMUs;

e 8) aganTanmum K U3MEHAIOIMMCS YCJIOBHSIM CONMAJILHOW M MPUPOAHOI cpeabl: MOTPEOHOCTH BO B3aMMOJCHCTBHUU
OpY BBINOJHEHUHM HCCIEAOBAaHUN W MPOEKTOB (DPU3MUECKON HANpaBIECHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM IPYTHX;
MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPaKTUUECKYIO AEATEIbHOCTh; MOTPEOHOCTh B (POPMUPOBAHUU HOBBIX
3HaHWUW, B TOM 4YHclie (QOpPMYIMPOBATH HJIEH, MOHATUS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U SIBICHUAX; OCO3HAHHE
IeQUIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 001acTH (U3MKH, TUIAHUPOBAHHUE CBOETO pa3BUTHS B
IpUOOpPETEHUH HOBBIX (PU3MUECKUX 3HAHUMN; CTPEMIICHNE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPOJBI, 00IIECTBa
M SKOHOMHKH, B TOM YHUCJI€ C HCIIOIb30BaHHEM (U3NYECKUX 3HAHMU; OI[CHKA CBOUX JIEHCTBUHN C y4&€TOM BIUSHUS HA
OKPY>KaOIIYIO CPEy, BO3MOXKHBIX IT00ATBHBIX TTOCTIEICTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe ocBoeHuUs mporpamMmsbl o (GU3MKE HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs y oOydaromierocst OymayT
chopMUpOBaHEl MeTaNpeaMeTHbIe Ppe3yJbTaThl, BKIIOYAIONIME MO3HABATEIbHBIC YHHUBEpCaJbHbIC ydeOHBIE IEWCTBUA,

KOMMYHHKATHBHBIEC YHUBEPCAIbHBIE YIeOHbIE IEHCTBUS, PEryISITHBHBIC YHUBEPCAIbHBIE yIeOHbIE IEHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUA

ba3oBble Jioruyeckue IeMCTBUS: BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH OOBEKTOB (SBICHHM);
yCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(UKAIMK, OCHOBaHMA [JIsi OOOOUICHWS W CpPAaBHEHUS; BBISBISATH
3aKOHOMEPHOCTH W TIPOTUBOPEUHMS B paccMaTpUBaeMbIX (pakTax, JAHHBIX M HAONIOJCHUSAX, OTHOCSIIUXCS K (pu3mueckum

SIBIICHUSIM; BBISIBIISITH IPUUNHHO--CJICJICTBEHHBIC CBSI3U MPH U3YU4EHUHN (DU3MUECKUX SBIICHUH U MPOIIECCOB, JETaTh BBIBOJIBI C

UCTIOJIb30BaHUEM JICNYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTAaTh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NIECKUX



BEJIMYMH; CAMOCTOSITEIbHO BhIOMpaATh CHOcOo0 pemieHust yueOHoH Qu3anyeckoi 3agaun (CpaBHEHUE HECKOJbKUX BapUaHTOB
peleHusi, BBIOOp Haubosee MOAXOAALIEr0 C YUETOM CAMOCTOATEIbHO BbIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaresbCKkue AEMCTBHUA: HCIIOIb30BAaTh BOIPOCHI KAK MCCIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHUS;
NPOBOAUTH IO CaMOCTOSTEIHHO COCTABICHHOMY IUIaHY OIBIT, HECIOXKHBIN (DU3MUECKUN SKCIEPUMEHT, HEeOONIbIIoe
UCCleI0BaHue (PU3NYECKOTO SIBJICHUS; OLIEHUBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIIHIO, TTOJTYYEHHYIO B XOJ1€
UCCJIEJOBAHMS WJIM SKCIIEPUMEHTA; CAMOCTOATEIbHO (POPMYIUPOBATh 0000ILEHUS U BBIBO/BI 10 pe3yJIbTaTaM MNPOBEAEHHOTO
HaOJI0/ICHNS], OTIbITA, UCCIIEIOBAHUS; POTHO3MPOBATh BO3MOXKHOE JalbHENIIEe pa3BUTHE (PU3UUECKUX MPOIECCOB, a TaKkKe
BBIJIBUTaTh NPEAIOI0KEHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ wmHpopManmei: NPUMEHATh pa3IMYHbIE METOMAbI, MHCTPYMEHTBl M 3alpochl INpPU IOUCKE M O0TOOpE
uHGOpMaIMU WIH JaHHBIX C Y4ETOM MPEIJIOKEHHON yuyeOHON (u3MYecKoll 3ajauu; aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U
MHTEPIIPETUPOBATh MHPOPMAIMIO Pa3IMYHBIX BUIOB M (OPM MPEICTABICHHS; CAaMOCTOSTENFHO BBIOMPATH ONTHUMAIIbHYIO
dbopmy npeacTaBiaeHUsT UHPOPMALMM M WUTFOCTPUPOBATH PELIAEMbIE 3a/1a4d HECIOKHBIMU CXEMaMHM, AHarpaMMaMiy, UHOU
rpaduKoi U UX KOMOMHAIUSMH.

KoMMyHHKaTUBHbIEe YHUBEpCaJIbHbIe YUeOHbIe JeHCTBUS: B X0/€ 00CYXJeHusl yueOHOro MaTepuasia, pe3ysbTaToB
71a00paTOPHBIX pabOT U MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 0OCYX/IaeMOM TeMbI U BHICKA3bIBaTh MJEH, HAIICIICHHBIC
Ha pelieHue 3aJa4d U NMojJiep KaHue OarokenaTeIbHOCTH OOIIEHHS; COMOCTABISITh CBOU CYXACHUS C CYKIECHUSAMH APYTHX
YYaCTHUKOB JHajora, OOHapyXHUBaThb pa3jMuuMe U CXOACTBO IO3ULMH; BbIpakaTb CBOK TOYKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaxX; IMyOJWYHO TMPEACTABIATh PE3YAbTAaThl BBINOIHEHHOTO (DU3UYECKOTrO OmbiTa (IKCIEpUMEHTa,
UCCJIEI0BaHUs, IPOEKTA); TOHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U UHAWBHyalbHOW paOOThl IPU PELICHUN
KOHKPETHOM (U3nM4ecKol mNpoOeMbl; MPUHUMATH LEJIW COBMECTHOM JEATENIBHOCTH, OPraHM30BBIBATH JEUCTBUS IO €€
JOCTM)KEHUIO: PACIpenessaTh pPOiH, OOCYX AaTh MNPOLECCHl U PE3yJabTaTbl COBMECTHOW paboOThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH; BBIMOJHATH CBOIO YacTh pabOThI, JOCTUTasl KaYeCTBEHHOI'O pe3yjbTaTa MO CBOEMY HAMpaBiICHHUIO U
KOOPJMHUPYSI CBOM JEHCTBUA C APYTMMH 4YJ€HAMU KOMAaHbl, OLEHMBATh KA4ECTBO CBOEr0 BKJA/Ja B OOLIMN MPOIAYKT IO
KpUTEPUSIM, CAMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBHUS.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eilicTBUSs



Camoopranmsanmsi: BbIABIATh MNPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOIIMX MJI PpELIeHUs
($u3nYeCKUX 3HAHUI; OPUEHTUPOBATHCS B PAIMYHBIX MOAXOAAX NMPUHATHUS pelIeHUN (MHIUBUIYaAIbHOE, IPUHATHE PELICHUS
B TpyIMIie, IPUHATHE PELICHUI TPYIIO); CAMOCTOSTEIBHO COCTABIATh aJITOPUTM pellieHus (PU3MUecKOor 3aJaun WK IUIaHa
HCCJIEIOBaHUS C YUYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM, ApryMEHTHPOBATh MPEAJIaracMble BApHAHTBI
pEeIIeHHI; 1eN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, 3MOIMOHAJBHBIA HHTE/UIEKT: JaBaTh AaJCKBATHYIO OLIEHKY CHUTyalldd W IpejjaraTh IUlaH €€
U3MEHEHMS; OOBACHATh NPUYMHBI JOCTMOKEHUS (HEIOCTM)KEHHs) pe3ylbTaToB JEATEIbHOCTH, JaBaTh OLICHKY
MPUOOPETEHHOMY ONBITY; BHOCHUTHh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS (PU3UUECKOTrO
UCCIIEJOBAHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, W3MEHMBILHXCS CHUTYyallUil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEN; OLIEHUBATh COOTBETCTBUE PE3y/bTaTa LIEIU U YCIOBHUIM; CTaBUTh ce0s Ha MECTO APYroro 4eaoBeKa
B XO0JI€ CIIOpa WIH JUCKYCCUHM Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro; Mpu3HaBaTh CBOE MPABO
Ha OLIMOKY MpHU pelIeHNH PU3NYECKUX 3a/1a4 WIHM B YTBEPKICHHUSIX Ha HAy4YHbIE TEMBI U TAKOE € MPABO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenus B 7 Kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
00yJaronuxcs yMEHUN: UCTIONb30BAaTh MOHATHSA: (PU3NUECKUE U XUMUYECKUE SABIICHUS, HAOIIOIEHUE, SKCIIEPUMEHT, MOIEb,
TUN0TE3a, €IUHMIBI (DU3NYECKUX BEIWYMH, aTOM, MOJEKYJa, arperarHble COCTOSHMS BemlecTBa (TBEpAOE, KUAKOE,
razoo0pazHoe),  MEXaHMYeCKoe  JBWKEHHME  (paBHOMEpPHOE,  HEPABHOMEPHOE,  HNPSIMOJIMHEMHOE),  TpaeKTopus,
paBHOAEHCTBYOIAs cuia, Aedopmanus (ympyras, IUIAaCTHYECKas), HEBECOMOCTb, COOOLIAIOIIMECS COCYIbl; Pa3InyaTh
aBiieHus (IudPy3us, TEMIOBOE IBUKEHUE YACTHIL BEIIECTBA, PABHOMEPHOE JBHKEHHUE, HEPABHOMEPHOE JBUKEHUE, HHEPLIMS,
B3aMMO/IEUCTBUE TEN, pABHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHON OChIO BpAlllEHMs, Iepeaaya JaBieHUs TBEPABIMU TellaMU,
KHUJIKOCTSIMU U Ta3amu, aTMOC(EepHOe JaBJiCHUE, IJIaBaHUE TeJ, MPEBPAIICHUs MEXaHWYECKOM HHEPruM) MO OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBIECHHUE; pPAacIO3HABATh NMPOSBICHUE
U3YYEHHBIX (DU3UUECKUX SIBJICHUHN B OKPYKAIOIIEM MUPE, B TOM YUCIE (PU3NUECKUE SIBJICHUS B MPUPOJIE: IPUMEPHI TBUKEHUS
C Pa3JIMYHBIMU CKOPOCTSIMHU B JKMBOW M HEXHMBOW MPHUPOJE, NEHCTBHE CHIIbI TPEHHUS B MPUPOJE UM TEXHUKE, BIIUSIHHE
aTMoc(epHOro JaBJ€HUS Ha JKUBOM OpraHu3M, IUIaBaHHE pbIO, phlUYarM B TeJE YENOBEKa, MPU ITOM IEPEBOAUTH
MPAaKTHUECKYIO 33/1a4y B y4e€OHYIO, BBIJENATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SBJICHUH; OIMUCHIBATDH



M3y4YEHHbIE CBOMCTBA TeJl U (PU3NUYECKUE SBJICHUS, UCTIOB3Ysl (pr3ndyeckue BeIMUHMHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA,
BpeMsl, IIyTh, CKOPOCTh, CPENHAS CKOPOCTb, CHJIa YHPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJla TPEHHs, JaBjieHue (TBEPIOro
Tena, >KUIKOCTH, Ta3a), BBITAIKHUBAIOIIAs CHJIa, MeXaHWdyeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOO UIIUEHT TOJE3HOTO JACUCTBUA MEXaHM3MOB, KMHETHYECKas W MOTCHUHUANIbHASI DHEPTHs), MPH OMUCAHUU MPABHIHHO
TPaKTOBaTh (PU3NYECKUU CMBICI HMCHOJIb3YEMBIX BEJIIMYMH, UX O0O3HAUEHUS U €AMHUIBI (PU3NYECKUX BEITUYMH, HAXOAMTD
(GopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTMMU BEIMYMHAMHU, CTPOUTh TIpadUKH H3YUEHHBIX
3aBHCUMOCTEH (DU3MUECKUX BEIWYUH, XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUYECKUE SIBICHUS M IPOLIECCHI, UCIOIb3Ys
npaBWiia CJIOKEHUs cui (BIIOJIb OJHOM mpsAMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, NpaBUIO PaBHOBECHS
pblyara (6J10Ka), «30JI0TO€ IMPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOH 3HEPruu, IpU 3TOM JIaBaTh CIOBECHYIO
(GopMyIUPOBKY 3aKOHA W 3alKCHIBaTh €r0 MaTeMAaTUYECKOE BbIpaXKE€HHE;, OOBSACHATh (PU3MUECKHE SIBICHHS, MPOIECCHl U
CBOICTBa T€J, B TOM 4YHCJI€ U B KOHTEKCTE€ CHUTyaluil NPAKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBIABISTH HNPUYUHHO-
-CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 TOrMYecKUX 1IaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3HUECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH; pellaTh pacy€THbie 3a7aud B 1—2 nelcTBHs, UCHOb3Yys 3aKOHBI U
dbopMyIbl, cBs3pIBarOIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBHS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJCTABIATh (PU3NYECKUE BETUYHUHBI B (POPMYIIBI U POBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOANUMBIC IS
pelieHus 3ajay, OLIEHMBATh PEATMCTUYHOCTh MOJYYEHHOW (PU3MUECKOW BEIMYMHBI; pacro3HaBaTh MPOOJIEMbI, KOTOpbIE
MO’KHO PEUIUTh IPU MOMOIIM (PU3NYECKUX METO/OB, B ONKUCAHUU HCCIEI0BAHUS BbIIEIATH MIPOBEPSEMOE IPEAIOI0KEHUE
(runotesy), pa3ianyaTh U UHTEPIPETUPOBATH MOJYyUYEHHBIA pe3ybTaT, HAXOAUTh OMIMOKH B XO/I€ OMbITA, JAeaTh BHIBOABI 110
€ro pe3yJibTataM; MPOBOJIUTh OMNBITHI MO HAOJIIOACHUIO (PU3UUECKUX SIBICHUN WIH (PU3HYECKUX CBOMCTB TeN: (POPMYIHPOBATH
IpOBEpsiEMbIE TPEANONIOKEHHS, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYAOBAaHMSA, 3aIUCHIBATh XOJ OIBITA U
(GopMynupOBaTh BBIBOJBI, BBIMOIHATH MpPSIMbIE HM3MEPEHUS PACCTOSHMSA, BPEMEHM, Macchl Tena, o0bEMa, CHIbI U
TEMIEpaTypbl C HUCIHOJIb30BAHHUEM AaHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB € YUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI; TPOBOJAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3UUECKOIN BEIMYUHBI OT
JIPYrod ¢ UCTIOIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIEroCs Tejla OT BPEMEHU JBUKEHUS
TeNa, CUJIbl TPEHUSI CKOJIBKEHHUSI OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH Tell M HE3aBUCUMOCTH CUJIbI TPEHUS OT
IUIOIIAM COMPUKOCHOBEHHS TEN, CUJIBl YOPYTOCTH OT Y/UIMHEHHUS TMPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00b&éMa



NOrpy>KEHHOM YacTU Tela U OT IUIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH T€Ja, OT IIIyOUHBI, HA KOTOPYIO
MOTPY>KEHO TENO, YCIOBHH TIaBaHUA Tell, YCIOBHM PaBHOBECHUS pbluara U OJIOKOB), y4aCTBOBATH B IJIAHUPOBAHUHU YUEOHOTO
UCCIIEIOBAHMS, COOMpATh YCTAHOBKY U BBITIOJHATH M3MEPEHUs, CleAys MPEAJIOKEHHOMY IJIaHy, (PUKCHUpPOBaTh pPe3ysbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUJAE MPEAIOKEHHBIX TaOmull U TpaduKoB, AENaTh BBIBOABI I10
pe3ysibTaTaM HCCIEIOBAHMS; MPOBOJAUTh KOCBEHHbBIE M3MEPEHUs] (PU3NYECKUX BEIMYUH (IJIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPAOrO TEJa, CWJIa TPEHHUsI CKOJIbKEHUS, JABJICHHE BO3/JYyXa, BBITAJKUBAIOLIAs CUJA, JEUCTBYIOIIAs Ha INOrPYKEHHOE B
KHUJIKOCTh TeNo, KOA(P(ULIUEHT MOJE3HOr0 JEHCTBHUS MPOCTHIX MEXaHH3MOB), CIEAys MPEATOKEHHON HHCTPYKIHH: IPH
BBINIOJIHEHUHM W3MEPEHUN CcoOMpaTh HKCIEPUMEHTANIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHUE MCKOMOW BEIMYUHBI;
coOII01aTh MpaBuila TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ JabopaTOpHBIM 000pYAOBAaHUEM; YKA3bIBATh MPUHIIUIIBI ACHCTBUS
npuOOpOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETp, IWHAMOMETpP, COOOINAOLIMECS COCYJIbl, OapoMeTp, pblyar,
MOJIBV)KHBINA M HEMOJBKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh; XapaKTepHU30BaTh MPUHITUIIBI ACHCTBUS H3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HUX ONUCaHUsA (B TOM 4YHUCIE: MOALIMIHUKK, YCTPOHCTBO BOAOIPOBOJA,
TUIPABINYECKUN MTPECC, MAHOMETP, BHICOTOMED, TOPIITHEBON HACOC, APEOMETP), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (DU3UYECKUX
SBJICHUN W HEOoOXonHUMble (U3MUECKHE 3aKOHbl M 3aKOHOMEPHOCTH; MPHUBOJUTH MPHUMEpHl (HAXOAUTh HHPOPMAIUIO O
npuMepax) MPakTUYECKOro MCIONb30BaHUs (DU3MUECKUX 3HAHUW B MOBCEIHEBHOM XU3HU ISl oOecrieueHus Oe30MacHOCTH
pyu OOpallleHuH ¢ IPUOOpPaMU U TEXHUUYECKUMU YCTPOMCTBAMHU, COXPAHEHUS 310POBbs M COOIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBE/ICHUSI B OKpY)KalolIeH cpeae; OCYHIECTBISATh OTOOp HCTOYHMKOB HH(popmainuu B VHTepHETe B COOTBETCTBUU C
3a1aHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUU U NYTEM CPABHEHUS PA3JIUYHBIX MCTOYHHUKOB BBIIEIATH
uH(pOpMaIMIO, KOTOpas SBIISIETCS MPOTUBOPEYMBON WIIM MOXKET OBITh HEAOCTOBEPHOI; MCIOJB30BaTh MHPU BHIIOJHEHHUH
y4eOHBIX 3aJJaHui HAyYHO--TIONYJIAPHYIO JIUTEPATypy (PU3NYECKOro coliepKaHus, CIPAaBOYHbIE MaTEpHAJIbl, PECYpPChl CETU
WNurepHer, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3zoBaHusi MHPOPMAIIMKU U3 OJHON 3HAKOBOM CHUCTEMBI B
APYryl0; CO3/1aBaTh COOCTBEHHBIE KpPATKUE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB HH(OpPMAINH
(U3HYECKOro COAEpKaHMsI, B TOM YHUCJE MYOJMYHO JAENaTh KpPaTKUE COOOIIEHHUS O pe3yjbTaTaX MPOEKTOB MU y4EOHBIX
UCCJIEIOBaHUM, MPU 3TOM TI'PAMOTHO HCIOJIb30BaTh HW3YYEHHBIM TMOHATUWHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALMEH; IPU BHIMOJIHEHUN YY€OHBIX IPOEKTOB U UCCIIEOBAHUN pacnpeeNsaTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBHHM C IOCTABJICHHBIMM 33J1a4aMH, CJIEINTH 34 BBIIIOJHEHUEM IUIAHA JNEUCTBUMN, aJIEKBATHO OLICHUBATH



COOCTBEHHBI BKJaJ B JAEITEIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aWMOJCICTBUE, YUHUTHIBAsI MHEHUE
OKPYKarOUIUX.

K o1y oOyueHus B 8 kiacce npeamMeTHble pe3yIbTaThl Ha 6a30BOM YpOBHE JOKHBI OTpakaTh c(POPMHUPOBAHHOCTH Y
O0y4YaroIMXCsd YMEHUI: MCIOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHUE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTANIMYECKUE U aMOp(HBIEC Tella, HACHIIIEHHbIH U HEHACBIIEHHBIN Map, BIAXHOCTb
BO3]/lyXa, TEMIIEpATypa, BHYTPEHHSSI SHEPrUs, TEIUIOBOW JABUTaTElb, JIEMEHTAPHBIA JIEKTPUUECKHUN 3apsiji, SIEKTPUUECKOE
1oJie, MPOBOJHUKU M JUAJIEKTPHUKHU, IMOCTOSHHBIM AJIEKTPUYECKUI TOK, MarHUTHOE IIOJI€; pa3jinyaTh SIBJICHUS (TEIIOBOE
paclIMpeHrue W CXaTue, TeIionepeaaya, TEIJIOBOE pAaBHOBECHE, CMAauMBAHHWE, KaNWUISPHBIE SBJICHHS, HCIAPEHUE,
KOHJEHCaIusl, TUIaBJICHHE, KpHUCTAJUIM3auusa (OTBEpAEeBaHUE), KUIEHUE, Terulonepenayda (TeruionpoBOHOCTh, KOHBEKIIHS,
U3IIy4CHHE), DJEKTPU3alMs TeJ, B3aUMOJCHCTBHE 3apsiAoB, JACUCTBUS BJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JIEMCTBME MATrHUTHOTO TOJISI HAa MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAs WHAYKIHUS) IO
OMMCAHMIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBJICHUE; PACIIO3HABATH
MPOSIBIICHHE HM3YYEHHBIX (PU3NYECKUX SIBIICHUW B OKPYXKAIOIIEM MHUpPE, B TOM 4YHUCIE (PU3NYECKUE SBJICHHUS B NPHUPOJE:
MTOBEPXHOCTHOE HATSPKEHUE W KAIWUIAPHBIE SIBIECHUS B NPUPOAE, KPUCTAIUIBI B MpUpoae, uznydenne ComHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, MIEKTPUYECKHE SIBJIECHUS B aTMOc(hepe, AIEeKTPHUECTBO
’KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJiH, Aper(d MOoN0COB, poJib MAarHUTHOTO MOJIS JJIS KU3HU Ha 3emiie, MOJspHOe
CUSIHUE, TP ATOM TMEPEBOJAMUTHh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
¢bu3nyecKux SBICHUN; OMMCHIBATh U3YUYEHHBIE CBOMCTBA TNl W (U3MUYECKUE SBJICHHS, UCIONB3Yysd (PU3MUECKHE BETUYHHBI
(Temneparypa, BHYTPEHHSS DJHEpPrus, KOJWYECTBO TEIUIOTHI, yJEiIbHAas TEIUIOEMKOCTh BEIIECTBA, yJAEIbHAs TEIIoTa
TUIaBJICHHUS, Y eIbHAas TEIUI0Ta MapooOpa3oBaHus, yaeabHas TEII0Ta CrOpaHus TOIUIMBA, KO3 (GUIIMEHT MOJIe3HOr0 AeHCTBUS
TEIJIOBOM MAaIllMHBI, OTHOCUTEbHAS BJIAXXHOCTh BO31yXa, 3JEKTPUUYECKUH 3apsll, CUiia TOKa, DJIEKTPHUUECKOE HAMPSHKEHUE,
COIPOTUBJICHUE TPOBOJHHUKA, YIEIbHOE COIMPOTUBICHHE BELIECTBA, padOTa M MOIIHOCTh JJIEKTPUYECKOrO0 TOKa), MpPH
ONMHMCAHUM TMPABUIBHO TPAKTOBATH (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, O003HAYEHHUS W E€AMHMIBI (PU3HMUYECKUX
BEJIMYMH, HAXOAUTHh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO0 BETUUYMHY C JIPYTUMHU BEIMYMHAMU, CTPOUTH IrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH; XapaKTepU30BaTh CBOICTBa Tel, (hU3MUECKHE SIBICHHMS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPHH CTPOCHHUS BEUIECTBA, IPUHLHUII CYNEPIIO3ULIAN



nojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsiza, 3akoH Oma Juid yyacTka Lenu, 3akoH /xoyns—Jlenna, 3akoH
COXpPaHEHUs PHEPTHUHU, IIPU STOM JJaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMATUYECKOE BHIPAKEHUE;
OOBSCHATH (PU3MUECKHE MPOIECCHl U CBOWMCTBA TeNl, B TOM YHCIE U B KOHTEKCTE CUTyalMil MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBISIBIATh MPUYHMHHO-CICACTBECHHBIE CBA3HM, CTPOUTH OOBACHEHHE M3 1-2 IOrmyeckux IaroB ¢ omnopoit Ha 1-2
M3YYEHHBIX CBOWMCTBA (PM3MUECKUX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; penaTh pacu€THbIe 3aa4u B 2—3
JEUCTBUSI, UCIIONB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKME BEIMUYMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 3aJauyu
3aMMCHIBaTh KPATKOE YCIOBHE, BHISIBIISTh HENOCTATOK JAHHBIX JJISl PEIICHUS 3a7a4i, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HE0OXoIUMbIe IS €€ PelleHUs, IPOBOAUTh PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAUEHHUE (PU3UUECKON BETMUMHBI C
U3BECTHBIMU JAHHBIMH; PACIIO3HABaTh MIPOOJIEMBI, KOTOPbIE MOXKHO PELIMTH IPU MOMOLIU (PU3MUYECKUX METOAOB, UCIIOIb3YS
OIIMCAaHUE HCCIICNOBAHUS, BBIICIATH IPOBEPAEMOE IPEAIIOI0KEHUE, OLEHUBATh IPABWIBHOCTD IOPsAJKA MPOBEICHUS
MCCIIEIOBAHMS, JIENIaTh BBIBO/IBL; IPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIH (DU3MUECKUX CBOMCTB Te
(KanmuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTh JIaBJIEHUS BO3/1yXa OT €ro o0béMa, TeMIlepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HArpeBaHMs MPU U3ITYYEHUHU OT LIBETA M3Jydarolieil (ImOrjomarilei) NoBepXHOCTH, CKOPOCTh MCHApEHUs] BOIbI OT
TEMIIEPATYPHI KUAKOCTU U IIIOMIAIH €€ MOBEPXHOCTH, IIEKTPU3ALUA T€JI U B3aUMOJCUCTBUE DIEKTPUUYECKUX 3apsAI0B,
B3aMMOJIECHCTBUE NTOCTOSIHHBIX MarHWTOB, BU3YAJIN3aLlAsl MAarHUTHBIX IOJIEU IMOCTOSHHBIX MAarHUTOB, JE€UCTBUS MAarHATHOIO
MOJI Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUTATEINS TTOCTOSHHOIO TOKA): (hOpMYIHPOBATH
HpoBEpsieMble MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 INPEAJIOKEHHOr0 0O0OPYIOBaHMsSI, OMMCHIBATh XOJ OIBITa U
(bopMynTupOBaTh BHIBOJBI; BHIOIHATH MPSIMbIE HU3MEPEHUS TEMIEPaTypbl, OTHOCUTEIBHOMN BIaXHOCTH BO3/yXa, CHUIIBI TOKA,
HaIpsDKEHUs] ¢ UCIOJb30BAaHUEM aHAJIOrOBBIX MPUOOPOB M JAATUYMKOB (PU3NYECKHUX BEJIMYUH, CPABHUBATH PE3YJbTAThI
U3MEPEHUM ¢ y4ETOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH; IPOBOAMTH HUCCIETOBAHUE 3aBUCUMOCTH OAHOM (U3NYECKOU
BEJIMYMHBI OT JPYro ¢ HMCIIONb30BAHUEM NPSMBIX M3MEPEHUI (3aBUCUMOCTH CONPOTUBIIEHUS MPOBOJHMKA OT €ro JUIMHBI,
IJIOIIAAY TIONIEPEYHOr0 CEUYCHUs U YAECIBHOIO CONPOTUBIICHMS BELIECTBA NPOBOAHMKA, CHUJIBI TOKA, UAYLIErO 4Yepes
IIPOBOJHMK, OT HAIpsDKEHUs HAa NPOBOAHUKE, HCCIEI0BAHUE IIOCIEIOBATEIBHOIO M IApajuIeIbHOr0 COEIUHEHUUN
MIPOBOJIHUKOB): TUIAHUPOBATH UCCIEIOBAHKUE, COOUPATh YCTAHOBKY M BBINOJIHITH U3MEPEHHUS, CIAEAYS MPEATIOKEHHOMY
IUIaHy, (PUKCUPOBATh PE3yNbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHUJE TaOIMIl U IpadUKOB, JAeNaTh BBIBOABI IO pe3ybTaTam
UCCIIEIOBAHMS, TPOBOJUTH KOCBEHHBIE U3MEpeHMs] (U3MUYECKUX BENWYMH (yAenbHas TeIIOEMKOCTh BEIECTBa,



COMPOTUBJICHUE TMPOBOJHUKA, paboTa U MOIIHOCTh OJEKTPUUECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpaTh
AKCTIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAys MPEIJI0KCHHONM HMHCTPYKIIMH, M BBIUUCIATH 3HAUCHUE BEIWYUHBI; COOJIIOIATH
MpaBWIa TEXHUKUA OE30MACHOCTH MpU paboTe ¢ JTaOOpaTOPHBIM O00OPYIOBAHHMEM; XapaKTEPHU30BaTh MPUHIIUIBLI JEHCTBUS
W3YYCHHBIX TPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMHCAaHWS (B TOM YHCIIC: CHCTEMa OTOIICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOHWHA, aMIIEpMETP, BOJIBTMETP, CUYETUHK DIICKTPUUECCKOW SHEPTHH, JICKTPOOCBETUTEIIBHBIC TPHUOOPHI,
HarpeBaTeIbHbIC AJICKTPONPHUOOPHI (MPUMEPHI), DJICKTPUUYCCKHUE MPEIOXPAHUTEIH, DSJIESKTPOMArHUT, JJIEKTPOABUTATEIh
MOCTOSTHHOT'O TOKA), MCTIONB3Ys 3HAHUS O CBOWCTBAaX (DM3MYECKUX SBICHUN U HEOOXOAMMbIe (HU3UUYCCKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOWCTBA W W3MEPHUTEIbHBIE MPUOOPHI MO CXE€MaM M CXEMAaTHYHBIM DPHCYHKaM
(KUIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP, THIPOMETP, ABUTrAaTEIb BHYTPECHHETO CrOpaHUs, DJIEKTPOCKOIL, PEOCTar),
COCTABJISAITh CXEMBI JJICKTPHYCCKUX IIEMeH C IOCIeAOBaTEIbHBIM U MapallIeIbHbIM COSAWHCHHEM JJIEMEHTOB, pa3iindas
YCIIOBHBIE OOO3HAYEHMSI DJIEMEHTOB JJIEKTPUUYECKUX IICTIeH; MPUBOJUTH MPUMEPHI (HAXOIUTh MH(POPMAIHMIO O TPUMEPAX)
MPAKTUYECKOTO HCIOJIB30BaHUS (U3MUECKUX 3HAHWK B ITOBCETHEBHOW JKM3HU JUIA oOecledeHus OE€30MacHOCTH IpHU
oOpalieHiH ¢ MPUOOpaMU UM TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHCHHMS 370POBbS W COOJIOJCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIeH cpejie; OCYIIECTBIATh MOMCK HHGOpMaIUU (PU3HIECKOTo coaepkanus B MHTepHETE, HA OCHOBE
UMEIONINXCS 3HAHUM W MYTEM CPaBHEHUS IOMOJTHUTEIBHBIX HCTOYHUKOB BBIICIATH WH(GOPMAIUIO, KOTOpas SBISICTCS
MIPOTUBOPEYMBON WM MOXKET OBITh HEAOCTOBEPHOW; MCIOJB30BaTh TPH BBHITOJHCHUH YUCOHBIX 3aaHUN HAydHO-
-TIOMYJISIPHYIO JIMTEPATYPy (DU3UUECKOrOo COAep)KaHUs, CIPaBOYHBIC MaTepuajbl, pecypchl cetn HHTepHeT, BIaAcTh
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus WH(PpOpMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO; CO3/1aBaTh
COOCTBEHHbIE TMHCHbMEHHBIE M KpaTKUE YCTHBbIE COOOIIeHUs, 0000mas uHQOPMAIMI0O M3 HECKOJbKUX HCTOYHUKOB
(U3UYECKOr0 CcofepKaHus, B TOM YHCIe NyOJUYHO NPEACTABIATH PE3YyiIbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATeTLHOCTH, MPU 3TOM TPAMOTHO HKCIIOJIb30BAaTh HW3YYEHHBIM TMOHSITUHHBIN ammapatr Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIUEH; PU BHIMIOTHEHUN YICOHBIX MMPOEKTOB M UCCIENOBAHNN (U3HUUECKUX MPOIIECCOB PACTIPEALIISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUU C IIOCTABICHHBIMH 3aJladyaMH, CIICUTh 3a BBHITIOJHECHUEM IUIaHA JACHCTBUU H
KOPPEKTUPOBATH €ro, aJICKBaTHO OIEHUBATH COOCTBCHHBIN BKJIAJ B JICATCILHOCTh TPYIIIbI, BEHICTPAUBATh KOMMYHHUKATHBHOC
B3aMMOJICHCTBHUE, TIPOSBIISASA TOTOBHOCTH pa3peliaTh KOH(PIUKTHIL.



K koHIly 00yueHus B 9 Kiacce nmpeMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y
o0yyarouuxcs YMEHHUH: HCIIOJb30BaTh MOHSATHUS: CUCTEMa OTCYETA, MaTepHalibHas TOYKa, TPAEKTOPUS, OTHOCHUTEIBHOCTh
MEXaHWYECKOro JABMXEHMdA, nedopmanus (ynpyras, IUIacTHUEcKasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb W MEPETPYy3KH, LEHTP TKECTH, A0COMIOTHO TBEPLOE TENIO, LEHTP TSKECTH TBEPAOrO Teja, PaBHOBECHE,
MeXaHU4eCcKue KojaeOaHus U BOJHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, dJIEKTPOMArHUTHBIE BOIHBI, IIKAJIa 3JIEKTPOMATHUTHBIX
BOJIH, CBET, OJM30PYKOCTh M JAJbHO30PKOCTb, CIIEKTPhl MCIYCKaHHUS W MOIJIOIIEHUs, anbda-, 6eTa- U raMMa-u3iydeHus,
W30TONBI, SAEpHAs HHEPreTUKA; pas3jinyaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE MAaJIEHWE TEJ, PaBHOMEPHOE [BHKEHHE IO OKPY>KHOCTH,
B3aUMOJICHCTBUE TeEJ, PEAKTUBHOE JBWKEHHUE, KojeOaTeNnbHOE [BMKEHUE (3aTyXarolllMe U BBIHY)KJICHHbIE KOJIeOaHUs),
PE30HAHC, BOJIHOBOE JIB)KEHHE, OTPaKEHHE 3BYKA, NPSIMOJMHEHHOE PacHpOCTpPaHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, PA3IOKEHHE OENIOro CBEeTa B CIIEKTP M CIOKEHHE CIEKTPAIbHBIX 1IBETOB, TUCIIEPCUS
CBETa, €CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHHUE JTMHEHYATOr0 CIEKTPA U3JIYHYEHHsI) 0 OMHCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOUIMX JTaHHOE (PU3UYECKOE SIBJIEHWE; PAclo3HaBaTh MPOSIBJICHUE H3YUEHHBIX
bu3nyecKuX SBICHUM B OKPYXAIOLIEM MUpPE (B TOM Uucie (GU3NYECKUE SIBJICHUS B IPUPOJIE: IPUIKBHI U OTJIUBBI, JBUKECHUE
riaHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHHE,
CEeHCMUYECKHE BOJHBI, I[yHAMH, 3XO, L[BETa TeJl, ONTHYECKUE SBJICHHUS B MPUPOJ]IEC, OUOJIOrMYECKOe ACUCTBUE BHUIMMOTO,
yABTPA(QHUOIETOBOIO U PEHTICHOBCKOI'O M3JIyYEHMH, €CTECTBEHHBIM paJuOaKTUBHBIK (OH, KOCMHUYECKHE JIy4H,
PaAMOAKTUBHOE HM3J1yYE€HUE MPUPOJHBIX MUHEPAJIOB, JEHCTBHE PAJMOAKTUBHBIX HM3JIyUYEHH Ha OpPraHu3M 4YellOBEKa), MpHU
ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1auy B yUeOHYIO, BBIACIATh CYyIIECTBEHHbIE CBOMCTBA (MMPU3HAKM) (DU3UUECKUX SIBJICHUM;
OIMCHIBaTh U3yUYEHHbIE CBOMCTBA T€N U (U3NYECKUE SBICHUS, UCNONb3Ysl (U3NUECKUE BEIUYMHBI (CPEAHSS U MIHOBEHHAs
CKOpPOCTh T€lla MPU HEPAaBHOMEPHOM JBM)KEHHUH, YCKOPEHME, IEpEeMElIeHHEe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHUJIa
YIPYTOCTH, CUJa TSHDKECTH, YCKOPEHHE CBOOOIHOIO MaJIeHHs, BEC Tejla, UMITYJIbC TeNa, UMITYJIbC CHIIbI, MEXaHn4eckas padora
U MOIIHOCTb, MOTEHLMAJIbHAsI SHEPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJbHAs SHEPIHsl CKATOU
MPY>KUHBI, KHHETUYECKAst SHEPIUs, TOJHAs MEXaHWYEeCKas SHEPIusl, IEPUO M YacTOTa KOJIEOAHUM, ITTMHA BOJHbBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb NPEJOMIICHHMS CpEeAbl), NPU OINHCAHWM IPABUJIBHO TPAaKTOBAThH
bu3nYecKuil CMBICT UCTIONB3YEMbIX BEIMYUH, 0003HAUEHUS U €AMHULIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (DOPMYIIBI,



CBSI3BIBAIOIIME JaHHYIO (U3MUYECKYIO BEIMYMHY C JIPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3yYEHHBIX 3aBHUCHMOCTEH
(bU3NYECKUX BEIMYMH; XapaKTEepH30BaTh CBOWCTBA TeN, (GU3NYCCKUE SBICHUS M TPOIECCHI, MCIOJIB3YysS 3aKOH COXpPaHEHUS
SHEpPrUM, 3aKOH BCEMHPHOTO TATOTECHHUS, MPUHIUI CYNEPIO3ULUU CHJI, MPUHIMI OTHOCUTENbHOCTH ['anmuies, 3aKOHBI
HploTOHa, 3aKOH COXpaHEHUS HWMITYJbCA, 3aKOHBI OTPAKCHUS U TMPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAI0BOrO H
MAacCOBOTO YHCEN TpPH SAEPHBIX pPEaKIHsIX, MPU STOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEeMaTUYECKOE BBIPAKEHUE; OOBSICHATH (PU3MUYECKHUE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE CUTYyalHil
MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO--CICCTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE W3 2—3
JOTUYECKHX IIaroB ¢ Omopoil Ha 2-3 WU3YYECHHBIX CBOWCTBA (PU3UYECKUX SIBICHUN, (HU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH; peliaTh pacu€THhIC 3a7aud (ONMMpArOIIMecs Ha CHCTeMy W3 2—3 ypaBHEHH), WCIONB3Yys 3aKOHBI U
dbopMyIibl, cBs3bIBatOME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHUS 3a7aud 3alMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIME WM N30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE JUISl PEHICHHUS], IPOBOIUTH
pacuéThl M OLIEHWBATH PEATUCTUIHOCTD MOIYICHHOTO 3HaYeHUs (PU3MUeCKON BETMYMHBI; PacIiO3HaBaTh MPOOJIEMBbI, KOTOpPHIE
MOKHO PEIIUTh TpPHU TOMOIIM (PU3UYECKHX METOJO0B, HUCIOIb3ys OIMCAHUE WCCIEAOBAaHUsS, BBIACIATH IPOBEPSEMOE
NPEINON0KEHNE, OLIEHWBATh MPAaBUIBHOCTH MOPSAJIKA IMPOBEICHUS HCCIEIOBAHMS, IENaTh BBIBOJbI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIOIEHUH U OIBITOB; MPOBOJUTH OIBITH IO HAOMIONEHUIO (DU3MUECKHUX SBICHUN MU (U3MUYECKUX CBOWCTB
Ten (M3ydeHHe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHHS SHEPTUH, 3aBUCUMOCTH TMEpHoAa KoJeOaHWW MPYKUHHOTO
MasTHHKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI U HE3aBHUCHMOCTH OT aMIUIMTYIBI MajblX KOJeOaHUH, MPSIMOIHMHEHHOE
pacrnpocTpaHEHHE CBETa, pa3jioKEHUE OeNoro cBera B CHEKTP, M3YUYEHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie U
CBOMCTB M300pakeHHsI IpeaMeTa B coOMparolleld JuH3€, HAOII0JEHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB HM3IYy4YEHUs):
CaMOCTOSITETTLHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAabOpa 00OpyHOBaHUs, OMHUCHIBATH XOJ| OMbBITAa U €r0 Pe3yIbTaThl,
(dbopMyIUpOBaTh BBIBOJBI; MPOBOAWTH NMPU HEOOXOAMMOCTH CEPHUI0 TIPSIMBIX HM3MEpPEHUH, OIpenesss CpeaHee 3HAYCHHE
u3MepseMol BeTUYMHBI ((POKYCHOE pacCTOSTHUE COOMpAromieil JWH3bI), OOOCHOBBIBATH BBIOOp CIOCO0Aa W3MEPCHUS
(M3MEpUTENBHOrO MPHUOOpa); MPOBOIUTH UCCIICAOBAHHE 3aBUCHUMOCTEH (U3NYECKUX BEITUYHMH C UCIOJIB30BAHUEM MPSMBIX
U3MEpPEeHH (3aBUCUMOCTh IMYTH OT BpPEMEHH MpPH PaBHOYCKOPEHHOM JIBIDKEHHUHM O€3 HavadbHOW CKOPOCTH, IEpHoia
Kosie0aHUIl MaTeMaTH4ecKoro MasTHHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KeHHs CBETa OT yrja MHajJeHHs U yria
NpeOMJICHUST OT yrja MaJeHHs): TUIAHUPOBATh HCCIEAO0BaHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY, (PMKCHPOBATH



pe3yNabTaThl OTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJE TAONHIl U TPaPHUKOB, JENIaTh BBIBOJBI MO pPe3yIbTaTam
UCCIICZIOBAHUSA; IIPOBOAMTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (CpEAHssi CKOPOCTh M YCKOPEHHME Tella IpH
PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOJHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOAGOUIUEHT TPEHUS CKOJIBKEHHUS,
MeXaHW4yeckass paboTa M MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHWW MaTeMaTUYECKOTO W MPYKHUHHOIO MAasTHUKOB,
ONTUYECKAs] CHJIa cOOUparoueil JUH3bI, paJIMOaKTUBHBIN (DOH): TIIAHUPOBATH M3MEPEHUs, COOUPATh SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINIOJIHATh HW3MEPEHUs, CJenys NPEUIOKEHHOM HMHCTPYKUUH, BBIYUCIATh 3HAYEHHE BEJIUYMHBI U
aHaJIM3UPOBATh MOJIYYCHHBIE PE3YNbTaThl ¢ YYETOM 3aJaHHOW MOTPEHIHOCTH H3MEPEHMI; COONIOAATh MpaBHia TEXHUKH
0e3onacHoCTU Tpu paboTe ¢ J1abopaTOpHBIM O00OpPYAOBAaHMEM; pa3IMYaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (PU3MUECKUX
MoOJIeNe: MaTepuaabHasi TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUEUHBIM MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHas
MOJIeNb aToMa, HYKJIOHHAs MOJIelb aTOMHOIO Spa; XapaKTepU30BaThb NPUHIUMBI JACHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHMCIE: CHUIOMETP, MATUYUKH TOJOXKEHUS, PACCTOSHHUS U
YCKOPEHHMsI, paKeTa, 3XOJIOT, OYKH, MEPUCKON, (oToammnapaTr, ONTHUYECKHE CBETOBOJIbI, CIEKTPOCKOI, TO3UMETpP, Kamepa
Bunbscona), uCmonb3ys 3HaHHS O CBOMCTBaX (DM3MUECKHUX SBICHMA W HEOOXOAMMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKM H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB, W3MEPUTEIbHBIX NPUOOPOB U
TEXHOJIOTMYECKUX TMPOLECCOB MPH pPEUICHUH Yy4eOHO--MPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl I TOCTPOCHHS
M300paKEHUI B TUIOCKOM 3€pKajie M coOuparolled JIMH3€; MPUBOAUTH HpUMEPHl (HAXOAUTh MH(POPMAILIMIO O MpUMEpax)
IPaKTUYECKOTO HCIIOJIb30BaHUSA (U3MUECKUX 3HAHMM B TMOBCEJHEBHOW >KM3HM Ul oOecredeHHs O€30MacCHOCTH IpH
oOpaieHu ¢ mpuOopaMu U TEXHUYECKHUMH YCTPOMCTBAMHM, COXPAHEHHUS 3JI0POBBS U COOJIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBEICHUSI B OKPYXKAIOIIECH Cpene; OCYIIECTBIATh, NoucK wuHpopmammu ¢usnueckoro coaepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYJIUPYS MOMCKOBBIM 3alIpoCc, HAXOAUTh YTH ONPEEIIEHUs TOCTOBEPHOCTH MTOJyY€HHON MH(pOpMalun
Ha OCHOBE HMEIOLIUXCS 3HAHUI W JIONMOJIHUTENbHBIX HCTOYHHMKOB; HCIOJIb30BaTh IPHU BBIMOJIHEHWU YYEOHBIX 3aJlaHUMN
HAyYHO--TIOMYJIIPHYIO JINTEPATYPY (HPU3MUECKOrO COAEpKaHUs, CIPABOUYHbIE MAaTepHAalIbl, peCcypchl ceTu MHTepHeT, BlajeTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHuss MHPOpPMAIMKM U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO; CO3/1aBaTh
COOCTBEHHBIE MHUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE WH(MOpPMAIUU W3 HECKOJIBKHX HCTOYHHUKOB (PHU3UIECKOTO
coiepKaHusl, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl IPOSKTHOW UM UCCIIE0BATEIbCKOM JAESITENbHOCTH, IPU ITOM IPaMOTHO



UCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN amnmapar u3y4aemMoro pasjaena (QU3MKM U CONPOBOXAATh BBICTYIUIEHUE
npe3eHTanue ¢ yaéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.
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7 KJIACC
Ne KoaunuecTBO 4acon .
1/ HanmeHnoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (LU (POBbHIE) BocnurarensHblit
I NpOrpaMMsbl Becero  KP P o0pa3oBaTejibHbIE pecypchl 3JICMEHT
Pa3znen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOIIEr0 MUPA
11 du3uka - HayKa 0 MPUPOE 2 Bubmaorexa LOK I
' YyKa O IpUpOZL https://m.eds00.ru/7f416194 ATPHOTHYECKOE
B 6 HOK BOCIIMTAHHUE, SCTCTHUYCCKOC
HOJIMOTCKA BOCIIMTAaHUE, IEHHOCTHU
1.2 PH3MUCCKUE BETHTHHEI 2 1 https://m.edso0.ru/7f416194 HAYYHOTO [O3HAHMS,
1.3 EcTecTBeHHOHAYUYHEINM METO, ITO3HAHUS 2 1 bubmmorexa LIOK e
' ya A https://m.eds00.ru/7f416194 BOCIHMTAHUC 1
npodeccuoHanbHOE
I/ITOFO 110 pa3ﬂeﬂy 6 CaMOOIIPEACIICHHUE.
Pa3nen 2. [lepBoHava/ibHbIe CBEIEHUS 0 CTPOEHUH BellleCTBA
2.1 CTpocHue BelecTBa 1 Bubmorexa LIOK
' p B https://m.eds00.ru/7f416194 E:;‘:I‘{OOCFT;‘
99 JIBIOKEHHE U B3aUMOJICHCTBUE YaCTHII 2 1 bu6mmorexa LIOK [O3HAHMS,
' BeEIIecTBa https://m.eds00.ru/7f416194 TPYIOBOE
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 bubmmorexa LIOK n ggzzgggiﬁﬁoe
' p i https://m.eds00.ru/7f416194 P
CaMOOIIpEACIICHUE,
I/ITOFO o paSHeHy 5 3KOJIOTHYECKOC BOCIIUTAHUC.
Paznen 3. /IBH:KeHMe U B3aMOIeHCTBHE TeJl
bubmuorexa [IOK
31 MexaHieckoe IBIKCHHAC 3 https://m.edso0.ru/7f416194 E:}I/T{I}:{OOC:(I;I
bubmuorexa [IOK TI03HAHWS,
3.2 Huepuus, Macca, mioTHOCTE 4 1 https://m.eds00.ru/7f416194 TPYOBOE
Bubaroreka IIOK BOCIMTAHHC 1
3.3 Cuna. Bugsl cun 14 1 2 https://m.eds00.ru/7f416194 npodeccHoHaTbHOE
CaMOOIIPEACIICHUE,
I/ITOFO 110 paB,Z[eHy 21 3KOJIOTHYECKOC BOCIIUTAHUC.
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Pa3nen 4. /laBiieHue TBEPABIX TeJl, )KHAKOCTel U ra3oB

41 Hasnenue. llepenaya naBnenus TBEPAbIMUA 3 bubnuorexa [IOK
' TeJIaMu, XXUIKOCTSIMHU U ra3aMH https://m.edso0.ru/7f416194
Llennocru
bubmuorexa [IOK
4.2 Jlasnenue xuaKoctn S https://m.edso0.ru/7f416194 §2§:§;§
bu6nuoreka [IOK TPYIOBOE
4.3 ATMocdepHOe 1aBlIeHHE 6 https://m.edsoo0.ru/7f416194 BOCIINTAHKE 1
44 JlelicTBUE KUIKOCTH U raza Ha 7 1 3 bubnmnoreka LIOK gfaﬁii%fﬁiﬁﬁ?
' MOIPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194 5KOJIOTIYECKOE BOCIHTAHHIE.
Hroro no pazneny 21
Paznen 5. PaGora m MomHOCTH. DHeprus
but6mmoreka [IOK
51 PaGora 1 MomHOCTE 3 1 https://m.eds00.ru/7f416194 E:;?OCFT:
but6mmoreka [IOK I03HAHWS,
5.2 1lpocThic MEXaHU3MEL 5 1 https://m.edso0.ru/7f416194 1pyIoBOe
bubnmoreka [JOK BOCITHTAHME 1
5.3 MexaHudyeckas SHepTrusi 4 1 1 https://m.eds0o.ru/7f416194 npodeccHoHaNbHOE
CaMOOIIpeACIICHUC,
I/ITOFO 110 paSHeHy 12 3KOJIOI'MYECCKOC BOCIIUTAHUC.
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 12
[TPOT'PAMME
8 KJIACC
Kosaun4vecTBo yacoB
Ne Hauwmenoanne pasxeon i rem 20P,11OP BocnuraTenbHbli 31€MEHT
n/n MPOrpamMMbl Bceero ‘ KP ‘ np
Pa3znea 1. TenioBble ABJICHUA
11 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa HOK
https://m.edsoo.ru/7f4181ce L{eHHOCTH HAYYHOTO TIO3HAHMS,
BI/I6HI/IOTeKa HOK 3KOJIOT'MYECKOEC BOCIIUTaHUE.
1.2 Tennospie npouecch! 21 1 > | https://m.edsoo.ru/7f4181ce
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Pa3gen 2. DaekTpuyeckue U Mard

HUTHBIC SABJICHUSA

DneKTpuYeCKHe 3apsibl. 3apsiKEHHBIE TeIa bu6nmunorexa LIOK
2.1 . 7 1 i
¥ X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bu6morexa LIOK [TarpuoTnueckoe BocIUTaHUE,
22 H T o 20 1 7 M IICHHOCTHU Hay‘iHOFO
OCTOSIHHBIN 3JIEKTPUUECKUIN TOK httos://m.edsoo.ru/7f4181ce HosAMIA, TyOROC
BI’I6HI/IOTeKa HOK BOCIIUTAHUC U HpO(l)CCCI/IOHaJ'H)Hoe
2.3 MarsuTHbI€ ABICHUA 6 1 15 https://m.edso0.ru/7f4181ce camoornpe/eNeHne, IKOJIOrHIecKoe
BOCIIUTAHHUC.
2.4 DNeKTpOMarHuTHasi MUHAYKLUS 4 bubmmorexa LIOK
' https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO HACOBIIO 68 3 145
ITPOI'PAMME '
9 KJIACC
Ne HaumeHoBaHue pa3iesioB 4 TeM KosmmuecTBo yacoB
90P.1IOP .
n/n NMPOrpaMMbI Bcero KP 1P BocnmraTensHBIH dJIIEMEHT
Pa3nen 1. Mexannuyeckue siBJeHHS
11 MexaHn4ecKoe IBMKCHUE 1 CITOCOOBI €T0 10 1 bu6mmorexa LIOK
' OIMCaHusl https://m.edsoo.ru/7f41a4a6 LlennocTH
. bubnunoreka [IOK HAyTHOTO
1.2 BsaumonelictBue Ten 20 1 3 httos://m.edsoo.ru/7f41ada6 HO3HAHUS,
Bubs 10K prﬂoz)oe BOCIIUTAHUE U
HOJIMOTCKA PO(ECCHOHAIIBHOC
1.3 3aKOHBI COXpaHEHU 10 3 https://m.edsoo.ru/7f41a4a6 CaMOOIIpeIeNIeHHE, PKOJIOTHYECKOE
BOCIIMTAHHUC.
Hroro mo pazneny 40
Paznea 2. MexaHn4ecKue K0J1€0aHUA U BOJIHDI
21 MexaHIIeCKIe KoTeOamms 7 3 butmmoreka [IOK DCTeTHIECKOE BOCTTHTAHNE,
' https://m.edsoo.ru/7f41a4a6 LIEHHOCTH Hay4qHOTO [O3HAHHUSL.
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but6mmoreka [IOK

2.2 MexaHuuyeckre BOJIHBL. 3BYK 8 3 hitps://m.eds0o.ru/7f41a4a6
Hroro no pazneny 15
Pa3zzes 3. Di1eKTpOMarHUTHOE 1OJ1€e U 3JIEKTPOMATHUTHBIE BOJTHBI
Ilennoctu
Hay4yHOTO
31 DNEeKTpOMarHUTHOE MOJIE U 6 5 bu6muoreka [IOK . ﬂOBlZ)?;I:cHéI;;aHHe "
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6 pl}; pO(eCCHORATBHOG
CaMOOITIPEACIICHNUE, DKOJOTHYCCKOC
BOCIIMTaHHC.
Utoro mo pazneny 6
Pasnen 4. CBeToBbIe sIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHNUs CBETa 6 2 hit p?ﬁgﬁ;ﬁ;ﬁ?ﬁggﬁ 436
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPEI 6 3 h ttp?f/lgngjzz?ﬁjggﬁ 436 L[eHHOCTH HAYYHOTO [O3HAHHSL.
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 h ttpfﬁgngjg?ﬁjggﬁ 436
Wroro no pazneny 15
Pa3znea 5. KBanToBbIC ABIeHNA
but6mmoreka [JOK
5.1 HcnyckaHnue u MoriomeHne CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
butmmoreka [JOK
5.2 CtpoeHune aTOMHOTO sizipa 6 1 https://m.eds0o.ru/7f41a4a6 LeHHOCTH HAYYHOTO TIO3HAHMSL.
but6mmoreka [IOK
>3 FlacpHEIe peakiii ! 1| hitps/im.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. [loBTOpPHTE/IHHO-0000 AN MOTYTb
6.1 [TosTOpEenKE 1 0600IIEHHUE CONEPIKAHUS 9 ) Bubmnuoreka LIOK TTaTpHOTHYECKOE BOCIIUTAHHKE,

Kypca ¢usuku 3a 7-9 kiacc
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9CTETUYCCKOEC BOCIIMTAHUEC, ICHHOCTHU
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Hayunoro no3Hanus,
TPYZOBOE BOCIUTAHHE U
mpoeccrHoHaITbHOe
CaMOOIIPEACIICHHUE.
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