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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa HA OCHOBE IMOJIOKEHUM U TpeOOBAHUN K pe3yJIbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC 000, a Takxke c¢ yudéroM denepaqbHONH pabdodeil MporpamMMel
BocniuTanusa u KoHnenuuu npenogaBanus yaeOHOro npeamera «Dusnkay.

Copnepxanue mporpaMMbl 10 (U3MKE HampaBlieHO Ha (opmMupoBaHHE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYarONIMXCS U OPTraHU3aIfi0 HU3y4eHHUS
bU3UKK Ha NIeATeTLHOCTHONW OCHOBE. B mporpamme mo ¢u3nkKe y4UTHIBAIOTCS
BO3MOYKHOCTH y4eOHOTro npeamera B peannzanuu tpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM OOydeHHs, a
TaK)Ke€ MEXMPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs.

[Iporpamma 1o (Qu3uMKe yCTaHABIMBAET pacHpeneieHue y4eOHOro
Marepuaia Mo rojaaMm oOydeHus (M0 Kiaccam), MpeajgaraeT NPUMEPHYIO
MOCTIEIOBATEIPHOCT HM3yUEHUS TEM, OCHOBAaHHYI0 Ha JIOTHKE Ppa3BUTHA
IPEIMETHOTO COJIEP KaHUA U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHHUS METOAMYECKON
MIOMOIIIY YYUTEIIO B CO3/ITaHUH padoUeil MporpamMmbl IO yUeOHOMY MPEAMETY.

dus3uka SABIAETCS CHUCTEMOOOPA3YIONUM I  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBl JIEKAaT B OCHOBE
MIPOIICCCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOrHMeH, acTPOHOMHEH u
¢usndeckoil reorpadueil, BHOCUT BKIAJ, B E€CTECTBEHHO-HAYUHYIO KapTHUHY
MHUpa, TPENOCTAaBIICT HauOoJiee SCHBIE OO0pas3lbl MPUMEHEHHS HAayYHOTO
METO/Ia MIO3HAHUs, TO €CTh CITOCO0a MOYYCHHS JOCTOBEPHBIX 3HAHUN O MUDE.

Onna u3 rnaBHBIX 33724 (PU3UYECKOT0 00pa3oBaHUs B CTPYKTYpe OOIIETO
o0pa3oBaHMs COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TWIpeArNojaraeT OBJAJCHUE
CJIeIYIOLIUMU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOMUMU
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAyYHO OOBSICHSATH SIBJICHUS;

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
MHTEPIPETUPOBATH JaHHBIC U UCIIOJIb30BATh HAYUYHBIE JI0KA3aTEIbCTBA IS
TIOJTyY€HUS BBIBOJIOB.

[enu uzyueHust Pu3NKU HA YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHUs
onpeneneHsl B KoHnenmmu mnpenogaBanus ydeOHOTO mpenmera «Dusmkay B



oOpa3oBarenbHBIX oOpranu3anusax Poccuiickoit @Deaepanuu, peamu3yrOmUx
OCHOBHBIE 00111€00pa30BaTelbHBIE MPOTPAMMBI, YTBEPKACHHOW pEHICHHUEM
Konneruu MunuctepcrBa npocBenienust Poccuiickoit deaeparuu  (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K-4BH).

eau uzyyenus pusuku:

NpUOOpETEHNE UHTEPECA U CTPEMIICHHSI 00YYAIOIIUXCSl K HAYYHOMY U3YUYEHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (DOPMUPOBAHKE
MCCJIEeI0BATENHLCKOIO0 OTHOIICHUS K OKPYXKAIOLUM SIBIICHUSM;

(bopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3yYEeHHs] OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmMupoBaHUE TPEACTaBICHUA O poiu (QU3MKU JJI1 Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU U TE€XHOJIOTH;

pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oymyriei nmpodeccrnoHaabHON
JEeSITENbHOCTH, CBA3AHHOMN ¢ (PU3MKOMN, MOATOTOBKA K JaJbHEHIIeMy 00y4eHHUIO
B ATOM HaIlpaBJICHUH.

JlocTrkeHne 3THX LieJied MporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oO1rero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 32124
npuoOpeTeHre 3HaAHUI O JTUCKPETHOM CTPOCHUH BEIIEeCTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHNE YMEHHU OINUCHIBaTh U OOBICHATh (U3MUECKHE SIBJIICHUSA C
HCIIOJIb30BaHUEM MOJYYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUIEHUS MPOCTEUIINX PACUETHBIX 3a7a4 C UCIOJIb30BAHUEM
(bU3UYECKUX MOJIENIECH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4;
pa3BUTHE YMEHUN HAOIIOMATh MPUPOJIHBIC SIBJICHUS W BBITIOIHATH OIIBITHI,
nabopatopHble  pabOTBl U DKCIEPUMEHTAJbHBIE  MCCIEAOBAaHUA  C
WCITOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pPaboThl ¢ wuHpopMalnuend (HUIUIECKOTO COAepKaAHUS,
BKJIIOYAsi WMH(OPMAIMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE UH(OPMAITNH;

3HAKOMCTBO cO cdepaMu NPOPECCHOHATHLHON JEATeIbHOCTH, CBS3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHUKEHUSX
(bu3NYecKo HayKH.

Ha uzyuenue gusuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus 0TBOIUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEINI0), B
8 kimacce — 68 yvacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 yaca B
HEJIETIO).



[Ipennaraemsiii B mporpamMmme mo (pusuke nepeueHs 1abopaTopHbIX padboT
U ONBITOB HOCUT PEKOMEHJATENIbHBbIM XapakTep, Y4YUTeNb JeaeT BbIOOp
NPOBEJCHHS JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM WHAMBHUIYATbHBIX
0COOEHHOCTEM  00y4arolMXCsi, CHUCKAa AKCIEPUMEHTAJIbHBIX  3aJIaHUM,
npeiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOT'O IK3aMeHa Mo (pU3HKe.



COJAEP KXAHUE OBYYEHMUAA
7 KIIACC

Pasznes 1. ®u3uka v e€ poJib B IO3HAHUM OKPY:KaIOLIEro Mupa.

®usnka — HayKa O npupoje. SBieHus npuponsl. Ouzndyeckue SBICHUS:
MEXaHWUYECKHUE, TEIIIOBBIE, DJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

dusnueckue BeIUUMHBL. VM3MepeHune guandyeckux BenuuuH. Ousndeckue
npuoopsl. [lorpenrHocts u3mepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka w Jpyrue ecTecTBEHHbIE HAyKHM HW3Y4aloT M[pPUPONY.
EctecTBeHHO-HAy4YHBI METOJ MO3HAHMSA: HAOIIOJEHUE, TOCTAHOBKA HAyYHOI'O
BOIIPOCA, BBIABW)KCHUE THUIIOTE3, OKCIEPUMEHT IO IPOBEPKE THIIOTES,
oObsicHeHHe HalmogaeMoro spiaeHus. OnucaHnue QU3NYECKUX SBJICHUN C
MOMOIIBIO MOJICIIEH.

Jemoncmpayuu.

MexaHnueckue, TEIIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznyeckre npubOpbl U NpoUeAypa NPSIMbIX U3MEPEHHUH aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.
Jlabopamopnwie padbomoul u onvimol.
Onpenenenue 1eHbl AJICHUS IIKaIbl U3MEPUTETHLHOTO MpUoopa.
N3mepenne paccTosHUM.
N3mepenne 06bEMa KUIKOCTH B TBEPIOTO TETA.
OmnpeneneHne pa3MepoB MaJbIX TEI.
W3mepenne temnepaTypbl IIpU ITOMOIIM KUAKOCTHOIO TEPMOMETPA U JaT4MKa
TEMIEPATYPHI.
IIpoBeneHne HcciIeNoBaHUSA IO IPOBEPKE THIIOTE3bl: JAJIbHOCTH IIOJIETA
HIapUKa, MYLIIEHHOI'0 TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OO0JIbILIE BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBe/IEeHUsI 0 CTPOEHHHU BellecTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJBI, HX pa3mepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenue dactull BemecTBa. CBA3b CKOPOCTH JBUXKEHUS YacTHI[ C
TeMriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmoseiicTBue yacTuiy
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperatHple COCTOSIHMS BEIIECTBA: CTPOEHUE TAa30B, JKHUIKOCTEH U
TBEPABIX (KPUCTAJUIMUECKUX) Tell. B3anMOCBsI3b MEXly CBOMCTBAMH BELIECTB B
pPa3HBIX arperaTHbIX COCTOSAHHUAX M HMX AaTOMHO-MOJIEKYJISIPHBIM CTPOCHHMEM.
Oco0GeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JHemoncmpayuu.



Hab6nronenne O6poyHOBCKOTO ABUKECHUSI.

Habmonenune nuddysun.

HaGnronenue siBiieHMiA, OOBSCHSIOMMUXCS TPUTSHKEHUEM WM OTTATKHUBAHUEM
YaCTHI[ BEIIECTBA.

Jlabopamopnwie pabomout u onvimol.

Ornenka quameTpa aToMa METOJIOM PsIOB (C Ucnoib3oBaHueM GoTorpaduil).
OnbIThl 10 HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CHII MOJIEKYISIPHOTO IPUTSIAKEHUS.

Paznen 3. /IBH:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexannyeckoe ABHKeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBH>KEHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUSL.

SBnenue vHEepHUU. 3aKOH MHEpLUMHU. B3anmoaelcTBUE TeJl KaK MpPUYMHA
M3MEHEHHsSI CKOPOCTM IBMXKEHHUS Tell. Macca Kak Mepa WHEpPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBA3b IVIOTHOCTH C KOJUYECTBOM MOJEKYJI B €IMHUIIE
00BéMa BelecTBa.

Cuita Kak XapakTepUCTUKA B3auMOoAeCTBH Ten. Cuia ynpyrocTy U 3aKOH
I'yka. I3mepeHne cuitbl ¢ HOMOIIBIO JUHAMOMETpPA. SIBIEHHUE TATOTEHUS U CUia
Tsokectd. Cuila TsbKeCcTM Ha JApyrux IulaHerax. Bec tema. HeBecoMocTs.
CroxeHue CWiI, HalpaBJICHHBIX MO OAHOM NpsiMOM. PaBHOIENCTByIOWIasl CHUIIL.
Cuna TpeHns. TpeHHE CKOJIBXKEHUS UM TPEHUE IOKOsA. TpeHue B NpUPOAE U
TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHMuecKoro JIBUKEHHUS TeNa.

N3mepenune CKOpoCTH NMPSIMOIMHENHOTO JBUKEHUS.
HabGnronenue siBneHus: HHEPIUU.

Hab6nronenue u3MeHeHus CKOpOCTH P B3aUMOICUCTBUM TET.
CpaBHeHUE MaccC 1O B3aUMOACHCTBUIO TET.

CnoxeHnue cujl, HanpaBJIEHHBIX 110 OJHOW MPAMOM.

Jlabopamopnwie padbomul u onvimol.

Onpenenenue CKOpPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapuKa B KUIAKOCTH,

MOJIEITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).

Onpenenenue cpelHEN CKOPOCTH CKOJIBKEHHSI Opycka WM IIapukKa Io
HAKJIOHHOM TTOCKOCTH.

Ornpenenenue IIOTHOCTH TBEPIOTO TENa.

OneITB, JEMOHCTPUPYIONIUNE 3aBUCUMOCTH  pacTshKeHUs  (medopmariim)
MPYXKUHBI OT NPUJIOKEHHOMN CHUJIBI.



OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIIUXCSA TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJ, sKUAKOCTEH 1 ra3oB.

Hasnenune. CriocoObl yMEHBINICHUS M YBEIWYCHUsS aaBicHUs. [laBneHue
raza. 3aBUCHMMOCTb JaBJCHHS raza OT 00bEéma, Temmeparypsl. Ilepemaua
OABIICHUSI TBEPABIMU TEJaMHU, >KUAKOCTAMM M Tra3amu. 3akoH Ilackans.
[THeBMaTHUeCcKHMe MaIllUHBL. 3aBUCHUMOCTh JABJCHUS >KUJIKOCTH OT TJIYOUHBI.
I'uppocrarnueckuii napanokc. CooOumiatonuecss cocynbl. ['miapaBiaudeckue
MEXaHU3MBI.

AtMmocdepa 3emnn u atmMocpepHoe AaieHue. [I[puyuHbl cyliecTBOBaHUS
BO3AyIIHOM oOosiouku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTO AaBICHHUS.

JleicTBue KUIKOCTM M Ta3a HAa IOTPYKEHHOE B HUX  TENO.
BrirankuBaromas (apxumesnona) cuia. 3akoH Apxumena. [linaBanue Ter.
Bo3znyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U TA30M.

Coobmaronuecs CoCy/ibl.

I'mppaBnuuecknii mpece.

[IposiBnieHue nercTBUs aTMOC(EPHOTO JTaBJICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHIIBI OT 00bEMa MOTrpyKEHHOW YacTH Tena U
TJTIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIICH CHIIBI BECY BHITECHEHHOM KUJKOCTH.

YcnoBue muiaBaHus TEN: IUIABAHUE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnuie pabomot u onvimel.

HccnenoBanre 3aBUCHUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyXEHHOW B
AKUJKOCTh YaCTH TeJa.

Ornpenenenue BBITATKUBAOIIEH CHIIBI, IEMCTBYIOLIEH HA TEJO, MOIPYKEHHOE B
KHUJKOCTh.

[IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CWJIBI, JEUCTBYIOIIEH HA TEIO B
AKUJKOCTH, OT MaccChl TENa.

OnbIThl,  IEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JCUCTBYIONIEH HAa TEJIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B KUIAKOCTh
YacTH Te€Ja U OT INIOTHOCTH KUJKOCTH.



KoncTtpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOAKU U OIIPECIICHUE €€
rpy30H0ABbEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIHOCTH. DHEPIHsl.

Mexanuueckas padota. MOIIHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [I[puMeHeHne npaBuia paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBuino» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHeTHMueckass W MOTEHIWAlIbHAs DSHEPTrHUs.
[IpeBpalieHre OJHOrO BHAA MEXAHWYECKOW OSHEPruu B JPYrod. 3aKOH
COXPaHEHMS DHEPTUHU B MEXAHHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomout u onvimel.
Omnpenenenve pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUHU TeJa IO
TOPU30HTAIBLHOM ITOBEPXHOCTH.
HccnenoBanne yciaoBui paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.
N3ydeHne 3ak0Ha COXpAHEHUSI MEXaHUYECKOU DHEPTUH.
8 KUIIACC

Pa3nen 6. TenioBble AIBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO--KUHETUUYECKON TEOpPUH CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *KUIAKOTO K Ta3000pa3HOTO COCTOSIHUM BEILIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsICHEHHE CBONCTB ra3oB, KUAKOCTEH
Y TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKON TEOPUHU.
CmaunBaHuE W KaNWUISIPHBIE SIBIEHUS. TEeNI0BOE paCIuUPEHUE U CKATHE.

Temmneparypa. CBsi3b TEMIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO JABUKECHHUS
yactuil. BHyTpenuss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH SHEpruu:
TeIionepeaadya U coBepiieHue  pabotel. Buael  Temtonepeayu:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3TyUYCHUE.

KonnuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TemioooMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeIuioBoro OanaHca. [lmaBrneHue wu
OTBEpJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEJIbHAsl TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koHaeHcaiusa. Mcnapenue. Kunenue. Y nenbHas Temiora



napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPbl KUIIEHHUS OT aTMOC(HEPHOTO
JABJICHUS.
BnaxuocTts Bo3ayxa.
OHeprus TOIIUBA. Y JeibHas TEILUIOTA CTOPAHUs.
[Tpuauuner paGotsr TemmoBsix asurateneid KIIJ[ temmoBoro asurarens.
TennoBele IBUTaTENN U 3aIUTa OKPYKAIOLIEN CPEBIL.
3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TEIUIOBBIX IIPOLIECCaX.
Hemoncmpauuu.
Ha0nronenne OpoyHOBCKOTO JBUKECHHUSI.
Habmonenune nuddysumn.
HabGnronenue siBieHni cMauMBaHUs U KaMWUISIPHBIX SIBICHUM.
HabGnronenue TemioBoro pacimpeHus Ted.
N3MmeHenne pnaBieHus ra3a IOpU HW3MEHEHHMM O0bEMa M HArpeBaHUU WIH
OXJIAXKICHUU.
[IpaBuiia u3mMepeHus TEMIIEPATYPHI.
Bune! Tenmonepenayn.
OxJ1aXKIeHUE MpY COBEPILICHUU PAOOTHI.
HarpeBanue npu coBepiieHur padb0oThl BHEIIHUMU CUIIAMH.
CpaBHEHME TEIUTOEMKOCTEN PA3JINYHBIX BEIIECTB.
HaOmaronenne KueHust.
Hab6nronenue nocTostHCTBA TEMIIEPATYPhI TIPU TIJIaBJICHUU.
Moenu TEeIUIOBBIX JABUTATEIIEH.
Jlabopamopnuie pabomoul u onvimol.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI IO BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM WIIHA caxapa.
OnpIThl IO HAOTIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX
TeI.
Ornpenenenue AaBaeHUs BO3yXa B OaJUIOHE MINPUIIA.
OneITHI, TEMOHCTPHUPYIOLIME 3aBUCUMOCTD JABJICHHS BO3/1yXa OT €ro o0béMa u
HarpeBaHUs UM OXJIAXKICHUS.
[IpoBepka runore3sbl IMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
HaGmronenne w3MeHeHUsT BHYTPEHHEHW OJHEpruuM Tela B PE3ysbTare
TerIonepeaui U padoThl BHEITHUX CHUJI.
UccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U Topsiuei
BOJBI.
OnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIJI00OMEHE C
HarpeThiM METAJUTMYECKAM LIUIUHIPOM.



OnpenenexHue y1eapHON TEIIOEMKOCTH BEILIECTBA.
Hccenenosanue nporecca UCIapeHus.
Ornpenenenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.
Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbAA.

Pa3znen 7. DnekTpuyeckne U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tea. J[Ba poaa 3ieKTpUUYecKux 3apsaoB. B3aumonelnctBue
3apspKeHHBIX  Tell. 3akoH KysoHa (3aBUCHMMOCTH CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX Te OT BEJIUYHMHBI 3apsAI0B U PACCTOSHUS MEKY TEJIaMu).

Onektpuueckoe nosie. Hanpssk€HHOCTh dnekrpudeckoro nosist. [IpuHnmn
CYHEPHO3ULIUH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »31neKTpUYECKHX 3apsiioB. ODIJIEMEHTApHBI  3JIEKTPpUUECKUI
3apsa. Crtpoenne aroma. [IpOBOOHUKM M JUAJIEKTPUKU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKAN TOK. YCJIOBHUSI CYLIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
M CTOYHMKN TOCTOSAHHOTO TOKa. J[eMCTBHS 3JEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX M ras3ax.

Onexktpuueckas nenb. Cuina TOKa. DIEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE NPOBOJHUKA. Y AEIbHOE COMPOTUBIICHHE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. I[locimemoBarenbHOE M HapajUieIbHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota W MOIIHOCTH 3JeKTpuyeckoro Ttoka. 3akoH Jxoyns—Jlenua.
DJeKTpUYeCKUe IeNu W TNOTPEOUTENH JIIEKTPUUYECKOW HHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSHHBIX  MArHHUTOB.
MarnutHOoe mone. MarautHoe moJsie 3eMiM M €ro 3Ha4yeHWe Ui KU3HU Ha
3emne. OnsIiT OpcTena. MarHUTHOE MOJIE JIEKTPUYECKOro Toka. [Ipumenenne
AJIEKTPOMAarHuTOB B TEXHUKE. J[eMCTBME MAarHMTHOIO IOJSA HA NPOBOJHHK C
TOKOM. DIEeKTPOIBUTATEIb MOCTOSTHHOT'O TOKaA. Hcnons3oBaHue
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Papanes. SBneHHE SJIEKTPOMArHUTHOM HHAyKUuu. [IpaBuio
Jlenua. Dnextporereparop. CrnocoObl MOMYy4YEHUSI SJIEKTPUYECKONM SHEPTHUU.
DNEKTPOCTAHIIMKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKTpHu3anus Tell.

JIBa posia 3JEKTpUUYECKUX 3aps0B U B3aUMOICHCTBUE 3apsKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAst MHIYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI/I0B.



[IpOBOHUKY ¥ AUBTICKTPHUKH.
MoaenrpoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTIOCTOSTHHOTO TOKA.
JIeCTBUA 3JIEKTPUUYECKOrO TOKA.
DIIEKTPUUYECKUN TOK B KUJIKOCTH.
["a30BbIi1 pa3psia.
N3mepenune CUItbl TOKa aMIepMeTPOM.
N3Mepenune aneKTpruiecKOro HarpsKeHUs BOJIbTMETPOM.
PeocraTt 1 Marazud conpoTUBIICHUM.
B3aumMopaenicTBHE NOCTOSSHHBIX MarHUTOB.
MoenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHU MTOJIOCOB MarHUTa.
MoenupoBaHrue MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJje TOKa. DIEKTPOMarHur.
JleicTBME MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHYKITUH.
OnbiThl @apajnes.
3aBUCMMOCTh  HAIpaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH  €ro
BO3HMKHOBECHUS.
DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomout u onvimel.
OnbiTel 1O HAOMIOACHUIO  DJICKTPU3AIMU  TeJl  MHAYKIUEW U  1Opu
CONPUKOCHOBEHHUH.
UccnenoBanne ACHUCTBUA  AICKTPUUYECKOTO TMOJISI HA  TPOBOJHUKA U
TTADJICKTPUKH.
Coopka u npoBepKa padOThI AIECKTPUIECKOM IEMHU MOCTOSTHHOT'O TOKA.
N3MepeHue u peryampoBaHue CUIIbI TOKA.
N3Mepenue u peryimpoBaHUe HATPSKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKa, HAYIIETO YEpe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.
OnbITI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO0 COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIONIAN ONIEPEYHOr0 CEYEHUs U MaTepuania.
IIpoBepka mpaBuia CIOXKEHHS  HANPSKEHUH TIPpU  MOCIEI0BATEIHLHOM
COEIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBuiia IS CHJIBI TOKa IPpU MapalieIbHOM COCIUHEHUU
PE3UCTOPOB.
Omnpenenenne paboTHI JIIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.



OnpeneneHne MOIHOCTY JIEKTPUYECKOr0 TOKA, BBIIEIISIEMON HAa PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTM CWJIBI TOKA, MAYLIErOo 4Yepe3 JaMIIO4YKy, OT
HaIIPSDKEHMS HA HEU.
Omnpenenenue KIIJI Harpesarens.
HccenenoBanre MarHuTHOIO B3aMMOJAEUCTBHSI TOCTOSIHHBIX MAarHUTOB.
M3ydyeHre MarHuTHOTO IOJIS MOCTOSTHHBIX MAarHUTOB IPU UX OOBEIWHEHUHU U
pa3ielIeHu .
HccnenoBanue neiicTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBHS KAaTyLIKH C
TOKOM M MarHuTa OT CHJIBI TOKA Y HaIIPABJICHUS TOKA B KaTYIIIKE.
N3ydenne neficTBU MATHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.
KoHcTpynpoBaHue u n3ydeHue padoThl 3JIEKTPOABUTATEIA.
N3mepenne K11/l anekTpoaBurareabHONM yCTaHOBKH.
OmeITel IO WCCIENOBAHUIO  SIBIICHUS  DJIIEKTPOMArHUTHOM  MHAYKLUWU:
HCCIICIOBAHNE N3MEHEHUM 3HAYCHUS U HAIIPABJICHNSI MHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIeHUsI.

Mexannueckoe nBHkeHue. MarepuanpHasg Touka. Cucrema otcuéra.
OTHOCUTENBPHOCTh MEXAHWYECKOTI0 IBHMXKEHHUS. PaBHOMEPHOE MPSIMOIMHENHOE
newxeHue. HepaBHoMepHoe mnpsMonuHenHOe JABWKeHuWe. CpemHsas U
MTHOBEHHAS] CKOPOCTh TEJa ITPU HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHOyckOpeHHOE TNpsMoOiIuHEiHOe aBkeHue. CBOOOIHOE
najgenue. OnwiThl ["anues.

PaBHOMEpHOE ABMMXKEHUE IO OKPYKHOCTH. [lepro n yacTora oOpalieHus.
JIuHeHas 1 yrioBas CKOPOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBeii 3axkoH Hprorona. Bropoi 3akon HerooTona. Tpernii 3akoH
Hprorona. [IpuHIumn cynepno3suumnu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpPeHUs CKOJIbXKEHHS,
CUJIa TPEHUS MOKOSI, APYTUE BUIbI TPCHHUSL.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JIBmxenue ruiaHeT Bokpyr CounHia. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuanbHOM TOYKM. AOCONIOTHO TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHONW OCBhIO BpalleHUs. MOMEHT CHIIBI.
LlenTp TsixECTH.

Nmnynec Ttema. HM3meHenune wumnynbca. HMmynbe cunibl.  3aKOH
COXpAaHEHHUS UMIYJIbca. PEakTUBHOE IBUKEHUE.



Mexanudeckass paboTa U MomHOCTh. PaboTa cun TspKecTH, ympyrocTw,
TpeHusi. CBs3b dHEepruu M padbotel. [loTeHIManbHas SHEPTUs Tena, MOIHATOTO
HaJ| TOBEPXHOCThIO 3eMiM. lloTeHUuManbHass SHEPrusi CKATOW NPYKUHBIL.
Kunernueckas sneprusi. Teopema o KUHETUUECKON YHEPTUU. 3aKOH COXPAHCHUS
MEXaHWYECKON SJHEPTHH.

Jemoncmpayuu.

HaOmronenne MexaHWYECKOro JBMDKEHHUS Tejla OTHOCHTENIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHUE mMyTel W TPAGKTOPHI [BHXKEHUS OJIHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TENl OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO ABUKEHHUSL.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

HaOnronenue nBuxeHus Tea 1Mo OKPY>KHOCTH.

HaGnronenne MexaHUYEeCKUX SIBICHHUM, MPOUCXOJSAIIMX B CHCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CUJIBI.
HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3MeHeHue Beca Tena npyu yCKOPEHHOM JABUKEHUH.

Ilepenaya umitysabca Mpu B3auMOAECHCTBUM TE.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUH TEIL.

CoxpaHeHre UMITYJIbCa ITPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJIbca MPH a0COJIIOTHO YIPYTOM B3aUMOJICHCTBHH.
Ha0mronenue peakTMBHOTO JIBUXKCHHS.

CoxpaHeHne MEXaHU4YEeCKOM SHEPTUH MTPU CBOOOTHOM TAJICHUU.

CoxpaHeHrne MEXaHMYECKOI SHEPTrUU MpHU JABUKEHUU TEJa MO JEHCTBHEM
MPY>KUHBI.

Jlabopamopnwie padbomoul u onvimol.

KonctpyupoBanue TpakTa Jisi pa3roHa HW JaJIbHEHIIErT0 PaBHOMEPHOTO
JIBIDKCHUS [IIAPUKA WM TEJICKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHST OpycKa WU JBWIKEHUSI IIapUKa
10 HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpEeHHsSI Tella TMIPU PABHOYCKOPEHHOM JBHXKEHUH IO
HAKJIOHHOM TTOCKOCTH.

UccnenoBanre 3aBUCMMOCTH IMYTHU OT BpPEMEHU TMPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.



[IpoBepka rUMOTE3bI: €CIIM NMPH PAaBHOYCKOPEHHOM JIBI)KCHHHM 0€3 HadalbHOU
CKOPOCTH NIYTH OTHOCATCSI KaK psAJl HEUETHBIX YUCEN, TO COOTBETCTBYIOILIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT CHUJIbI HOPMAJIbHOTO
JTABJICHUSI.

Omnpenenenue Ko PuieHTa TPEHUS CKOJIbKEHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUIIbI TPEHUS IIPU PABHOMEPHOM JBUKEHUU TeJa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

Omnpenenenue padOThI CHIIBI YIPYTOCTH MPU NOABEME Ipy3a C UCIOJIb30BaHUEM
HETOJIBUKHOTO U TTOJABUKHOTO OJIOKOB.

N3ydeHune 3ak0Ha COXpAHEHUS SHEPTHMU.

Pa3nen 9. MexaHuveckue KoJie0aHUS M BOJIHBI.

KonebarensHoe nBmkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJ, YacTOTa, aMIUINTyJa. MareMaTu4ecKHMii W NPYKUHHBIA MAasTHUKH.
[IpeBpatienne sHEPTHH MPU KOJIEOATETHHOM JIBUKEHUU.

3aryxatomue kosieOaHusA.  BbIHykIeHHble  KojeOaHus.  Pe3onaHc.
Mexannueckue BoJIHBL. (CBOWCTBA MEXAHWYECKUX BOJH. I[IpomosibHblE U
MonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacupOCTPaHEHHS.
MexaHnuecKue BOJIHbI B TBEPJOM TEJE, CEHCMUUECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa M BbicOTa ToHA. OTpaxeHue 3Byka. Mudpas3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

HaGnrogenune konebaHuii Teda moA JACHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronerne BEIHYKICHHBIX KOJICOAHWM M pe30HaHCA.

PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEIHN).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie padbomoul u onvimoi.

OrnpeenieHre 4acTOThl ¥ MEPHOJia KoJieOaHW MaTeMaTHIECKOr0 MasiTHHKA.
OnpeneneHue 4acTOThI U EPUOA KOJeOaHU NPy KUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH MEpUO/ia KoJIeOaHUM MOABEIICHHOTO K HUTH I'py3a
OT JITUHBI HUTH.

HccnenoBanre 3aBUCHUMOCTH TEpUOJIa KOJEOAHUN TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBHCHUMOCTHU TIEpHOJIa KOJIeOAHH rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

OnBITHI, JEMOHCTPUPYIONTUE 3aBUCUMOCTh MEPHOJa KOJeOaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TIaICHHUS.

Pa3nen 10. DieKkTpoMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMArHUTHOE TMOJEe. OJIEKTPOMarHuTHole BOJHBIL.  CBONCTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkaia anekTpoMarHUTHBIX BOJH. Vcmolsib30BaHME
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIIeKTpOMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBoiICTBA PNEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomout u onvimel.

N3yuenne CBOMCTB DJJIEKTPOMAarHUTHBIX BOJH C IOMOINBI MOOWJIBHOTO
tenedoHa.

Pa3nen 11. CBeToBbBIC SIBJICHUS.

JlyueBas  mopenp  cBera. HMcrounwku  cBeta.  IIpssMonuHerHOE
pactipoctpaHeHue cBeta. 3atMeHuss ConHua u JlyHel. OTpaxeHue CcBerta.
[Tnockoe 3epkainno. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenoMiieHUsi cBeta. [lomHOe BHYTpeHHEe
OTpakeHHe cBeTa. M Ccrnoiib30BaHME TIOJHOIO BHYTPEHHETO OTPAXEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm nydeit B naumH3e. OnTudeckas cucrtema Qortoanmnapara,
MHUKpOCKONa W Teneckomna. ['ma3 kak onTuyeckas cucrtema. Biau3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. Omnbitel HeloTona. CnokeHue
CIIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

Onruyeckuii CBETOBO/.

Xop nyuei B coOuparoliei JInH3e.

XOoJ Iy4yer B pacCEenBarOLIEH JIUH3E.

[Tonyuenne n300paskeHU C MOMOIIIBIO JIMH3.



[Ipuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens rnasa.

Pa3noxenue 0enoro cBera B CEKTP.

[Tomyyenue 0enoro cBeTa npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomout u onvimel.

UccnenoBanre 3aBUCMMOCTH yIja OTPaKEHHsSI CBETOBOrO Jyda OT yIJia
MaJICHUs.

N3yuenue xapakTepuCTUK U300paKeHUs MpeMeTa B TUIOCKOM 3epKaJie.
HccnenoBanre 3aBUCHMOCTH yTJla MPEJIOMIIEHUS CBETOBOIO Jyda OT yrja
MTaJICHAS] HA TPAHUIIE «BO3LyX—CTEKIIO».

[Tonyuenne n300pakeHUI C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

Onpenenenue (QOKYCHOTO PACCTOSIHUS W ONTHUYECKOM CHUIIBI coOuparoniei
JIVH3BI.

OmnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITEl 1O BOCHPUSATHUIO IIBETA NPEAMETOB NPU HUX HAOMIOJECHUM dYepe3
[[BETOBbIE (DUITHTPHI.

Pasznea 12. KBanTtoBbIe ABJICHHS.

Omneitel Pezepdopna u nnanerapHas moaens aroma. Moaens atoma bopa.
Hcnyckanne u normonieHue ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHocth. Anbda-, Oera- u ramma-uznyudenus. CTpoeHue
aToMHoOro sapa. Hykimonnas  mozens  atoMHoro — siapa.  M3oromsl.
PannoaktuBHble npeBpaiienus. Ilepuoa nomypacnaga aTOMHBIX sEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MacCOBOTO YHUCEI.
DOHeprus CBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHte3a u
nenenus saaep. Ucrounuku sneprun CosHIla U 3BE3I.

Snepnas sHepreruka. [[eMCTBUS pagMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3TyUYEHHS U MTOTJIOMIEHUS.

CrexTpsl pa3InvyHbIX ra30B.

CnekTp Bojopo/a.

HaoOmronenue tpexoB B kamMmepe Buibcona.

PaboTa cuéTurka HOHU3UPYIOIINX U3TYUCHHH.

Peructpanus u3iaydeHus: IpUPOTHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnuie padbomout u onvimot.

HaOnroenue CruiomHbIX U TMHEHYATHIX CIIEKTPOB U3TyUCHHUS.
HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY MY TH (110
dboTorpadusm).



N3mepenne paanoakTUBHOTO (oHa.

IHoBTOpUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000IAIOITI I MOAYJIb npeaHa3HaYeH TSt
CUCTEMATU3allMM ¥  O00OOIIEHHS TMPEAMETHOrO0 COJEpKaHUs U OIbITa
NeSTENbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsL TIOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy MO (U3HKE IS
oOy4Jaronuxcs, BBIOpaBIIMX ATOT YYEOHBIN MTPEAMET.

[Ipy wW3ydeHHH JAaHHOTO MOJIYJIA PEAIU3YIOTCA M CHCTEMATH3UPYIOTCS
BUJBI JCSATEIIBHOCTH, HAa OCHOBE KOTOPBHIX OOECNEYMBACTCS JOCTUKEHUE
MpPEeJAMETHBIX M METANpPEeJAMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OO0yuYEHUS,
(bopmMHpyeTCsl €CTECTBEHHOHAaY4YHAasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOOB
MCCJICIOBAHMS SIBICHUN MPUPOJIBI U TEXHUKHU, OBIAJACHUE YMEHUSIMU OOBSICHSITh
(bu3nYecKue SBIICHUS, TIPUMEHSS MOTYUYEHHBIC 3HAHMSI, PEIIaTh 3a7a4u, B TOM
YHCJIe KAaUeCTBEHHBIC U AKCTIEPUMEHTAJIbHBIE.

[IpyHIMIIHaNBbHO ~ JAEATEIBHOCTHBIM  XapakTep  JAaHHOIO  pasjena
peanus3yercs 3a CUET TOro, YTO OOYUAIOIIUECS BBIIOIHSIIOT 3aJaHMs, B KOTOPBIX
UM TpeJjiaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHWUW paClO3HABaTh W HAYYHO OOBACHSTH
(bu3nUecKue SBJICHUS B OKPY>KaIOIel MPUPOJIE U MOBCEIHEBHON KU3HH;

MCIOJIb30BaTh HAyUHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH, B
TOM YHCJI€ JJI IPOBEPKHU THIOTE3 U MOITYUYEHUSI TEOPETUYECKUX BBIBOIOB;
OOBSICHATH HAYYHbIE OCHOBBI HanOo0JIee BaKHBIX JOCTUKEHHUIM COBPEMEHHBIX
TEXHOJIOTUI, HAmpUMep, MNPAKTUYECKOr0  HMCIOJb30BaHUS  Pa3IMYHBIX
MCTOYHMKOB 3HEPIUHU Ha OCHOBE 3aKOHA MPEBPALIEHUS U COXPAHEHUS BCEX
M3BECTHBIX BUJIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IMTPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO o001Iero oOpa3oBaHus
HaIlpaBJICHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX U IPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B pesynprare wusyueHuss (uU3UKM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus y oOywaromerocs OyayT cQOpMHpPOBAaHBI  CIICIYIOIIHE
JUYHOCTHBIE PE3yJIbTaThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHMS

— IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3HYeCcKO HAyKH,

— [IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX--(PUZUKOB;

2) TPAKIAHCKOT0 H TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— FOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYXJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTHKEHUN
(bu3uKy;

— OCO3HAaHHE BAXKHOCTH MOPAIbHO--3THYECKUX MPHUHIIUIIOB B JACATEILHOCTU
YUYEHOT0;

3) 3cTeTHYeCKOro BOCITUTAHMSA:

— BOCTIPUSTHE ICTETHUUYECKHX KAa4eCTB (DU3UYECKON HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTU, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

— OCO3HAaHHWE IIEHHOCTH (M3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTA
[I03HAHKWSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHMM, BaXKHEWILIEH COCTAaBIAIOLLEH
KYJIbTYPBHI;

— pa3BUTHE Hay4YHOU J0O003HATENLHOCTH, WHTEpPEca K HCCIe0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvupoBaHusi  KYJbTYPbl  3A0pPOBbSI W  OMOIHMOHAJIBLHOIO
0/1aromoJry4ms:

— OCO3HaHWe IIEHHOCTH Oe3omacHoro obOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBWi OE30MaCHOrO0 TOBEJICHUS Ha
TPAHCIIOPTE, Ha JOPOTax, C JJIEKTPUUYECKHUM M TEIUIOBBIM OOOPY/IOBAHHEM B
JIOMAIIIHUX YCIIOBUSX;

— chOpMHUPOBAHHOCTh HaBbIKa peQICKCHUU, TMPU3HAHKE CBOEro TpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eIoBeKa;

6) TPy10BOT0 BOCTIMTAHUS



— aKTUBHOE Yy4YacTHE B pPELICHUHM NPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3alud, TropojJa, Kpas) TEXHOJOTHMYECKOW U
COLIMAJILHOM HAIpaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE€ U (DPUINYECKUX
3HAHMU;

— UHTEPEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuid, CBSI3aHHbBIX ¢ (PUBUKOIA;

7) 3K0JI0rM4ecKOr0 BOCIUTAHUS:

— OpHUEHTallMsl Ha TMpUMEHEHUE (PU3NUECKUX 3HAHUU I pelieHus 3a7ady B
0o0JlacTU OKpY>Karollell cpeabl, IJIaHUPOBAHUSI TIOCTYNKOB U OLEHKH UX
BO3MOYKHBIX ITOCJIEICTBUM JIJISI OKPYKAIOLIEN CPEBI;

— OCO3HaHHWE TI00ATBHOTO XapaKTepa SKOJOTMYECKHX NpoOiIeM U MyTed ux
pELICHUS;

8) amanmTanmMu K W3MEHSIIOIIMMCSI YCJIOBHSIM COUMAJILHOW W TPUPOTHOI
cpeabl:

— TOTPEOHOCTh BO B3aUMOJICUCTBHMU TIPU BBINOJHEHUU UCCICAOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSIM
IpYTHX;

— TOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
NEATEIbHOCTD;

— noTpeOHOCTh B (GOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Yucie GOpMYIUPOBAThH
UJIeU, TIOHSATHSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

— OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

— TIUIAaHUPOBAHUE CBOETO pPa3BUTUS B MPUOOPETEHUM HOBBIX (PUIMUECKUX
3HAHMU;

— CTpEeMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3M MIPUPOJIbI, OOIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHMUIA;

— OIICHKAa CBOUX JEUCTBUKA C YYETOM BIIMSHHUS HA OKPYXAKIIYI Cpeny,
BO3MO>KHBIX TJIO0ATbHBIX MMOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHsS TpOrpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO
obmero  oOpa3zoBanust y  oOyuaromerocs  OyayT  chOpMHpPOBaHbI
MeTanpeIMeTHbIe pe3yabTaThl, BKJTFOYAFOIIIHEC MI03HABATEIIbLHBIC
YHUBEpPCAIbHBIC ydYeOHBIC JEHCTBUS, KOMMYHUKATHBHBIC yHHUBEPCAIbHBIC
y4eOHbIE TEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIE TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS



ba3oBble joruueckue JeMCTBUSA:
BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBCHHBIC TPU3HAKH OOBHEKTOB (SIBICHU);
yCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIACCU(PUKALIMM, OCHOBAHUS JJIA
000011I€eHNs U CPAaBHEHUS,
BBISIBIISATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOTIOIEHUSX, OTHOCATITUXCS K (DU3UICCKUM SIBIICHUSIM;
BBISIBIISAITh  TIPUYMHHO--CJICICTBEHHBIC CBS3M TPU U3YYCHUH (PU3UUECKHUX
SBJICHUM W TPOLIECCOB, JENIaTh BBIBOJABI C MCIOJIB30BAHUEM JIEyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYCHUH, BBIABUTATh THIOTE3bI O B3aMMOCBI3SX
(bU3UYECKUX BEJINYUH,;
CaMOCTOATENILHO BBIOMpATh CIMOCOO pemieHus] y4eOHOW (U3MUECKOW 3amadu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BEIOOP HanOOJIee MOIXOSIIETO
C Y4€TOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble HccienoBaTeIbcKue TeHCTBHS:
HCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIIBCKUI HHCTPYMEHT ITO3HAHMSI,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IUTAHY OIIBIT, HECIOXKHBIH
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIS0BAaHNE (PU3HUECCKOTO SIBICHUS;
OLICHHBATh HA MPUMEHUMOCThH M JJOCTOBEPHOCTh MH(POPMALIUIO, MOTYUYEHHYIO B
XO0/I¢ UCCIICTOBAHUS WIIN DKCIICPUMCHTA;
CaMOCTOATENHHO (OopMyNIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHNUS,
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEUIIIEe pa3BUTHE (PU3HUECKHUX MPOIIECCOB, a
TaK)K€ BBIIBUTATH MPEATNOIOXKECHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHUSX W
KOHTEKCTaXx.

PabGora ¢ undopmanumeii:
MPUMEHATh PA3JIUYHBIE METOJbI, HMHCTPYMEHTHI W 3alpOChl MPHU TIOUCKE U
orbope wuH(pOpPMAIMKM WIM JAHHBIX C YYETOM TMPEIOKEHHON YUeOHOU
(bu3nYeCcKoM 3a1a9H;
aHAM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH HH(POPMAIHIO
Pa3TUYHBIX BUIOB B (POPM TIPEICTABIICHHUS,
CaMOCTOATENFHO  BHIOMpATh  ONTUMAIBHYIO  dopMmy MIPEICTABIICHUS
uH(MOpMAIIMU U WJUTIOCTPUPOBATH pEIlacMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMaMH, HHOH TpauKoi 1 MX KOMOMHAITUSMHU.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE JCHCTBUA:
B X0JIe 00CYXICHHUS yUeOHOTO MaTepHalia, pe3yJIbTaToB JaOOpaTOPHBIX padoT U
MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIAEMOM TEMBbI U BHICKA3bIBATh



UJiey, HAllCJICHHbIE Ha pellleHue 3aJaul U MOoJJepKaHue OJaroKenaTeIbHOCTH
OOIICHMS;

COIOCTABIIATh CBOU CYXACHUA C CYXKICHHUSIMH IPYIHMX YYacTHHUKOB JMAjora,
OOHapyXHUBaTh Pa3IUIKUE U CXOACTBO MO3UIIHIA;

BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATH PE3yJbTaThl BBIIOJHEHHOTO (PU3UYECKOr0 OIbITa
(aKCneprMeHTa, UCCIIeJOBAaHUs, TPOEKTA);

NOHMMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHANBUAYAIbHOMN
paboThI NpU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

NPUHUMATH 1IeJTd COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBATh ACHCTBUS MO €€
JIOCTMKEHMIO: PpaclpelesiTh poJid, OOCYXKIaTh IPOLECCHl U Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

BBIIIOJIHATh CBOK YacTh padOThI, JAOCTUTrasi KadyeCTBEHHOIO pe3yJibTara I10
CBOEMY HAIpaBICHUIO U KOOPIAMHHUPYS CBOU JAEUCTBUSA C JIPYTUMH UJICHAMU
KOMaH/1bl;

OLICHMBATh KAadyeCTBO CBOETr0 BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIe 1elicCTBUS

Camoopranuzamnus:
BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIMX s
perieHust PU3NYECKUX 3HAHU;
OpUEHTHUPOBATbCA B PA3JIMYHBIX  MOAXOAAX  NPHUHATHS  pEUICHUU
(VHIMBUAYaJbHOE, IPUHATUE pELIEHUs B TIpyNNe, NPUHATHE pEHIeHUH
TPYIION);
CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pELIeHUs (U3MUECKON 3aJaud WU
IUIAaHA MCCIIEIOBAHUS C YYETOM MMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpejlaraéMble BAPUAHThI PELICHU;
JieN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTEJJIEKT:
JaBaTh aJ€KBaTHYIO OLEHKY CUTyalluu U Mpejararh rjiaH €€ U3MEHEHHUS,;
OOBSICHATH  MPUYMHBI  JOCTHXKEHUS (HemocTmKEeHUs1)  Pe3yJIbTaTOB
JeSITeNbHOCTH, AaBaTh OLCHKY MPUOOPETEHHOMY OTIBITY;
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS
(U3HYECKOro McCIeOBaHUsl WM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MEHUBUINXCS CUTYalllid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIA U YCIOBHUSM;



CTaBUTh ce0s Ha MECTO JIPYroro 4esjoBeKa B XOJIe CIopa WM JAUCKYCCHUU Ha
Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;

npu3HaBaTh CBOE MPaBO Ha OIMMOKY MpHW peuieHnH (PU3NUecKHuX 3adad WId B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYToOrO.

INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 7 KJjacce MpeIMETHbIC pe3yJIbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIMNXCSI YMEHUM:
WCIIOJIB30BaTh MOHATHS: (DU3NYECKUE U XUMMUYECKUE SIBIICHUS, HAOII0IeHUE,
AKCIIEPUMEHT, MOJENb, THUIOTE3a, €AUHUIBI (U3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BelecTBa (TBEpPI0E, KUJIKOE, Ta3000pa3Hoe),
MEXaHW4YeCKoe JIBMKeHHEe (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKToOpHsl, paBHOJAECHCTBYIOLIAs cuia, negopmanus (ynpyras, miacTuyeckas),
HEBECOMOCTH, COOOIIAIOIIHNECS COCY/IbL;
paznuyath sBiaeHUs (Auddy3us, TEMIOBOE MBIKCHHE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE JIBUKEHUE, HEPaBHOMEPHOE JBUKEHUE, WHEepIus,
B3aMMOJICHICTBUE TEJ, pPaBHOBECHE TBEPABIX TeEJI C 3aKPEIUIEHHOW OChIO
BpallleHUsI, Tiepefadya JaBJeHUs] TBEPJABIMU TeJIaMH, KUIKOCTAMH W Ta3aMu,
aTMoc(epHOe J1aBJieHUE, IIJIaBaHUE TEJ, PEBPAICHUS] MEXaHUUECKON SHEPIHUN)
[0 OINHUCAHUI0O UX XapakTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PHU3UIECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM uuclie PU3NUecKue SBJICHUS B NPUPOJE: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KHWBOM W HEXUBOW NPUPOAE, ACHUCTBUE CHUJIBI
TPEHUsSI B TPUPOJIEC W TEXHUKE, BIUSHUE aTMOCHEPHOTO NABJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHWE PBIO, phIYard B TeJIe YEJIOBEKa, MPU ITOM IEPEBOJIUTH
NPaKTUYECKYIO0 3aJady B Y4eOHYIO, BBIICISATh CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3NYECKUX SIBICHMI;
OMUCHIBATh HW3YUYCHHbIC CBOWCTBA TEJl U (PU3UYECKUE SIBJICHUS, HCIOJIb3YS
¢dbu3ndeckue BETWYMHBI (Macca, 00BhEM, TUIOTHOCTH BEIECTBA, BPEMs, MYTh,
CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIa TSHKECTH, BEC Teja, Chjia
TpeHus, AaBjeHue (TBEPIAOTO Tela, KMIKOCTH, ra3a), BBHITAJKHBAIOIIAS CHIIA,
MexaHu4yeckasi paboTa, MOITHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PHUIIMEHT
MOJIC3HOTO JICHCTBUSI MEXaHU3MOB, KHHETUUECKAas M MOTEHIUAJIbHAS SHEPrus),
MpU ONMHCAHWH TPABWIHHO TPAKTOBATh (M3MUECKUN CMBICI HCIIOIbH3YEMBIX
BEJIMUMH, WX OOO3HAYCHUS W EIWHMIBI (U3UYCCKHX BEJIUYUH, HAXOIUTh
(dhopMyJibl, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH



BETMYMHAMU, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBUCUMOCTEH (pu3mdecKux
BEJIMYUH,;

XapaKTepHU30BaTh CBOMICTBA Tell, (PU3HMUECKHUE SIBJICHUS U MPOLECCHI, UCIIONIb3YS
MpaBUJia CIOXKEHUs cull (BIOJb OJHOM mpsmoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumesia, MPaBUIO paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHEHHs MEXAaHMYECKOM DJHEPruH, IMpPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHAa M 3alHUCHIBATh €ro0 MaTeMaTHYECKOEe
BBIPAXKEHUE;

OOBSCHATHh (PU3UYECKHE SIBJICHUS, TIPOLIECCH M CBOMCTBA TEJl, B TOM YHUCJE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO--CJICICTBEHHbIE CBS3U, CTPOUTHh OOBSICHEHHE M3 1-2 Jormdyeckux
IaroB ¢ omopod Ha 1-2 u3y4YeHHBIX CBOWCTBA (PU3MYECKHUX SBICHUM,
(bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacy€THble 3a1ayu B 1—2 HeMCTBUS, MUCHOIB3Ys 3aKOHBI U (HOPMYJIBL,
CBsA3BIBAIOUIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS 3a/layu
3alMCBIBATh KPATKOE YCIOBHE, MOJCTaBIATh (PU3NYECKUE BEIMYMHBI B
dbopMynBl ¥ TPOBOAUTH  PACUEThl, HAXOJWUTHh CIPABOYHBIC JaHHBIC,
HEOOXOUMbIE I peIleHusl 3ajad, OIEHUBATh PEATUCTUYHOCTH MOJYyYEHHOU
(bU3UYECKON BEIMYNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTH MPU MOMOIIU (PU3NYECKUX
METOJOB, B OIMCAHUMU UCCIENOBAHUS BBIICIATH IPOBEPSIEMOE MTPEAIIOIOKEHNE
(rumotesy), pa3IMyaTh 1 UHTEPIPETUPOBATH MOTYUCHHBIA PE3yJIbTAaT, HAXOIUTh
OLIMOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI IO €T0 pe3yjibTaTaMm;

IPOBOJUTEH OMNBITHl MO HAOMIOJCHUIO (DU3NYECKUX SBICHUM WM (DU3UYECKUX
CBOMCTB Tei: (opmMylupoBaTh TNpOBEpsSEMbIE TMPEIIONOKEHUS, COOUPaTh
YCTAHOBKY M3 MPEJJIOKEHHOrO0 O0O0OpYyJIOBaHUs, 3aIlMChIBATh XOJ OIbITa U
(GhOopMyIHUPOBATH BHIBOIHI,

BBITIOJIHATH MPSAMbBIE U3MEPEHHS PACCTOSHUS, BPEMEHHM, MAacChl Tela, 00BhEMA,
CWJIbl M TEMIIEPATyphl ¢ UCHOJIB30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB,
3aMMChIBATh TOKa3aHWs MNPUOOPOB ¢ y4ETOM 3aJaHHOM  aOCOJTIOTHOM
MMOrPENIHOCTHA U3MEPEHUN;

MPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DHU3MUECKONH BETUYHUHBI OT
OpPYyrol ¢ HCHOJb30BAHUEM TMPSMBIX HW3MEPEHUN (3aBUCUMOCTH IyTHU
PAaBHOMEPHO JABMXKYIIETOCA Tela OT BPEMEHU ABWIKEHHS TEJa, CHIbl TPEHUS
CKOJILKEHHMSI OT Beca Teja, KauecTBa OOpabOTKM NOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHUJIbI TPEHMS OT IUIOIMAANA CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YJUIMHEHHS TPY>KUHBI, BBITAIKUBAIONMICH CHJIBI OT 00BEMa
NOTPYKEHHOM YacTH TeJNa M OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT



IUIOTHOCTU Te€Jda, OT IJIyOMHBI, Ha KOTOPYIO IOIPYKEHO TeNO, YCIOBUH
IJIaBaHUs TeJ, YCJIOBUH paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUU Y4YEOHOTO HMCCJENOBaHUs, COOMpATh YCTAHOBKY W BBINOJIHATH
U3MEpPEHHUsl, CcleAys MpeJIOKEHHOMY IUIaHy, (UKCHpPOBaTh PpPe3yJIbTaThl
MOJyYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BHJIE MPEAJIOKEHHBIX
Tabnui u rpaduKoB, JENIaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIEAOBAHMS;
IPOBOJUTH KOCBEHHbIE N3MEpEeHUs (PU3NUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPJIOTO TeJA, CUJIAa TPEHUSI CKOJIbKEHHUS, TaBJICHUE BO3yXa,
BBITAIIKMBAIOIIAS CUJIA, ICUCTBYIONIAS HA MOTPYKEHHOE B KUJIKOCTh TEIO,

k03 pumeHT nosie3HOro NEUCTBUSL  TPOCTHIX MEXaHHU3MOB), crenys
peIOKEHHON MHCTPYKIUU: MIPHU BBIOJHEHUH M3MEPEHUI coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BHIYUCIISITH 3HAYCHUE UICKOMOM BEJIMUMHBI;
coOJII01aTh MpaBuiia TEXHUKU 0€30MaCHOCTU MpU padoTe ¢ 1abopaTopHBIM
0o0opynoBaHUEM;

yYKa3bIBaTh MPUHLMIBI AEUCTBUS NPHOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JAHMHAMOMETP, COOOIIAIOIIMECs COCyAbl, OapomeTp, pbIyar,
MOIBMKHBIN 1 HEMOABMYKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTH;

XapaKTepU30BaTh MPUHIIMIBI JACUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB ¢ OMOPOM Ha WX ONMUCaHMs (B TOM YHUCJIE: MOAMIUITHUKHA, YCTPOHCTBO
BOJONIPOBO/IA, TUAPABINYECKHM Mpecc, MaHOMETpP, BBICOTOMEP, MOPIIHEBOU
HAcoC, apeoMeTp), UCIOJIb3Yys 3HAHHUA O CBOMCTBAX (PU3MUECKHUX SIBICHUHA U
HeoOxoauMble (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU ISl 00ecrieueHus
0e30MacHOCTH MpHU O0pallleHuH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHUs! 3J0pOBbSI W COOJIIOJEHUS HOPM HKOJIOTMYECKOrO IMOBEICHUS B
OKpYXKarUIen cpele;

OCYIIECTBJISATH OTOOP UCTOYHUKOB MH(MOpMaIuu B IHTepHETE B COOTBETCTBHH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUM U MyTEM
CPaBHEHUS PA3IMYHBIX HICTOYHUKOB BBIACIATh HHPOPMALIMIO, KOTOpAs SBIIAETCS
MIPOTUBOPEUYUBOM MIIU MOXKET ObITh HEIOCTOBEPHOM;

WCIIOJB30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJlaHUl Hay4YHO--TIOMYJISIPHYIO
JTUTEPATYPY (PUBUUECKOTO COJEPKaHUS, CIPABOYHBIE MATEPHAIIbI, PECYPCHI
cetu  WurepHer, BiageTh  NOpuéMamMu  KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBanust HHGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKME MUCbMEHHBIE M YCTHBIE COOOILIECHHS Ha
OCHOBE 2—3 UCTOYHUKOB HH(POpMAIIUU (PU3NIECKOTO COACP>KAHUS, B TOM YUCTIE
nyOJIUYHO AeNiaTh KpaTKUe COOOLIEHUSI O pe3yJibTaTax MPOEKTOB WM yueOHBIX



WCCIIEIOBAHUM, NMPU 3TOM TPaMOTHO HCIOJIb30BaTh W3YyUYEHHBIA IOHSITUWHBINA
anmapar Kypca GU3HKH, COMPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIINEH;

IPU  BBINOJHEHUM YUYE€OHBIX TIPOCKTOB M HCCIEJAOBAaHUN pacrpenesiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMH 33a/la4aMU, CJICIUTH
3a BBINIOJIHEHHUEM IIaHa JIEUCTBUM, aJ€KBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]l
B JICATEIBHOCTh TPYIIbI, BBHICTpPAaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOIIIHX.

K xoniy oOydenus B 8 Kkjiacce mpeaMeTHbIE Pe3yibTaThl HA 0a30BOM

YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
WCIMOJI30BaTh MOHATHUS: MacCa U Pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEeTraTHbIE COCTOSAHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmop¢HbIe Tea, HACHIIIIEHHBIN 1 HEHACHIIIIEHHBIN Tap, BJIaXXHOCTh BO3/1yXa,
TeMIepaTypa, BHYTPEHHSIE HHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUUYECKUN 3apsjl, dIEKTPUUECKOE MOJIE€, MPOBOJHUKU U JUAIEKTPUKH,
MOCTOSIHHBIN DJIEKTPUYECKUNA TOK, MATHUTHOE TI0JIE;
paznuuath SBJCHUS (TEMJIOBOE pacIIUPEHHE U CXKaTue, TeIonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAa4YMBaHHE, KaNMWJUISIPHBIE SIBJICHUSA, HCIApEHHUE,
KOHJIGHCAIUsl, IUIaBJIE€HUE, KpuUcTalu3anus (OTBEpAECBaHHE), KHUIIEHUE,
Terionepenavya (TerIonpOBOHOCTh, KOHBEKIUS, H3IYUYEHHUE), AJICKTPHU3aIUs
T€JI, B3aMMOJICMCTBUE 3apSAOB, JEUCTBUS JIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICMCTBUE MAarHUTOB, JACHCTBME MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM, OHJIEKTPOMAarHuTHas WHAYKIUS) IO OINHCAHUI0 HX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SIBICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucile (U3NUECKUEe SBJICHUS B TMPUPOJC: IOBEPXHOCTHOE
HaTSDKEHUE U KAaNWUISPHBIE SIBJICHUST B TPUPOJIC, KPUCTAUIBI B MPHUPOJIE,
u3nydenne CoJiHIIA, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI, 0Opa3oBaHUE
pOChl, TyMaHa, WHEs, CHera, OJJICKTPUYECKHE SBIICHUS B arMmocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJIH, peid MOoJIIOCOB,
pOJIb MAarHUTHOTO MOJISL JUJI KWU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, MPU HTOM
MEPEBOJIUTh MPAKTUYECKYIO 3a7ady B YYEOHYIO, BBIACISTH CYIIECTBEHHBIE
cBOICTBA (TIpU3HAKK) (DU3UIECKUX SIBICHHI;
OMKCHIBATh U3YYCHHBIE CBOMCTBA TeNl U (U3HUECKUE SBJICHHS, HUCIOJIb3YSI
(dbu3nyeckre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS DHEPrus, KOJIHYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BEIIECTBA, yAEIbHAS TEMJIOTAa IUIABJICHUS,
yAenbHas TEeIioTa MapooOpa3oBaHusl, yAelbHAas TEIJIOTa CrOpaHUsl TOILUINBA,
KO3 (PHUIIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAS



BJIQKHOCTh BO3JlyXa, DJJCKTPUUECKUH 3apsijl, CHJIa TOKa, O3JIEKTPUYECKOe
HaNpsDKEHUE, CONMPOTHUBIIEHHWE  MPOBOAHMKA, YACIBHOE COMPOTHBIICHUE
BEIeCTBa, paboTa W MOLIHOCTh JJEKTPUYECKOTO TOKa), MPH ONUCAHUU
NPaBUJIBHO TPaKTOBaTh (PU3MYECKH CMBICT HCIOJB3YEMbIX BEIUYHH,
0003HAUEHUS U €IMHUIBI (DU3MUECKUX BEIUYUH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DU3MUECKYI0 BEJIMYHHY C JAPYTUMU BEIUYUHAMH,
CTPOUTH TPa(QUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUIECKUX BEITUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIONB3YsI
OCHOBHBIC  TIOJIOEHHS  MOJIEKYJSPHO--KHUHETUYECKOH  TEOpHUH  CTPOCHUSA
BEIIECTBA, MPUHIUI CYNEPHO3UINH MOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHus 3apsaa, 3akoH OMa Ui ydacTka 1enu, 3akoH Jxoyns—Jlenuna,
3aKOH COXPAaHEHUS SHEPTUH, MPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €0 MAaTEMAaTHUECKOE BhIPAXKCHHCE,

OOBSCHATH (PU3HUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISTD
MIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2 joruyeckux
IaroB ¢ omnopoil Ha 1-2 wu3y4eHHBIX CBOWCTBA (UINUYECKUX SIBICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemaTts pacyéTHBIE 3a7auu B 2—3 JCHCTBUSI, UCMONB3Ysl 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIONUE (PU3UYECKUE BEIUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJadd
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JJISl PEIICHUS
3ajauu, BBIOMpPATh 3aKOHBI W (OPMYJBI, HEOOXOAWMBIE Uil €€ pelIeHus,
NPOBOAWTH pPAcu€Thl W CpPaBHMBATH I[IOJYYCHHOE 3HAUYCHHE (UBNYECKOU
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUINTh MPU MOMOIIM (PUIUUECKUX
METOJIOB, HCIIONB3Ysl OIMCAaHUE WCCICIOBAaHUS, BBIACIATH TPOBEPSIEMOE
NPEINONIOKeHNEe,  OLIGHWBAaTh  MPAaBWIBHOCTh  TMOpPSAKA  MPOBEACHUSA
MCCIIETOBAHMSI, IENaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI TIO HAONIOACHUIO (PU3NYECKHUX SBICHUN WU (PU3NUECKHUX
CBOMCTB TeJN (KamWJUISIPHBIC SIBIICHUS, 3aBUCHMOCTh JaBJICHHS BO3JyXa OT €ro
00BbEMa, TemmepaTypbl, CKOPOCTH Mpollecca OCTHIBaHWS M HArpeBaHUs NpU
U3TyYEeHUH OT I[BETa W3Nydaromieidl (MOTIoIaroliel) MOBEPXHOCTH, CKOPOCTh
UCHIApeHusl BOJABI OT TEMIEPATypbl JKUIKOCTH U IUIOUIaAU €€ TMOBEPXHOCTH,
NIEKTpU3alldsg  Tel U B3aUMOJACHMCTBME  DJIEKTPUYECKUX  3apsJIoB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BH3YyajHW3alldsi MAarHUTHBIX MOJICH
MOCTOSTHHBIX MAarHUTOB, JACHCTBHSI MAarHUTHOTO TIOJS Ha MPOBOJAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEN MOCTOSHHOTO TOKA):
(bopMyIIHpOBaTh MPOBEPSEMbIE MPEIIOI0KEHUS, COOUPATh YCTAHOBKY U3



NpEJIOKEHHOr0 000pYAOBaHUSA, ONMCHIBATH XOJ ONbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATh NPSIMbIE W3MEPEHUS TEMIEPATYPbl, OTHOCUTEJIBHOW BIIAKHOCTH
BO3/lyXa, CWJIbI TOKA, HAMPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JIaTYUKOB (PU3UUECKUX BEJIMUYMH, CPABHUBAThH PE3YJIbTAThl U3MEPEHUN C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh HCCIIEJOBAHUE 3aBUCUMOCTH OAHOW (U3MUECKOW BEIUYHMHBI OT
IPYrod ¢ MCIOJIb30BAHUEM IPSMBIX MU3MEPEHMI (3aBUCHMOCTH COMPOTUBIICHUS
IOPOBOJHMKA OT €ro JAJUHBI, IJIOU[aJM MONEPEYHOro CEYEHUs MU YIEIbHOIO
CONMPOTHUBJICHUS BEUIECTBA NPOBOJHUKA, CHJIBI TOKa, MWJIYIIEr0 4epe3
MIPOBOIHHK, oT HaIpsHKEHUS Ha IIPOBOJIHUKE, UCCJIeIOBaHNE
MOCJIEIOBATENBHOTO WM MAapajuleJIbHOIO  COECIMHEHUHA  MIPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEOBAHUE, COOMpATh YCTAHOBKY M BBINOJHATH HU3MEPEHHUS,
cileysl TpeMJIOKEHHOMY IIIaHy, (UKCHpPOBAaTh pe3yibTaThl IOJYyYEHHOU
3aBUCUMOCTH B BUJE TAaOMUI U TpadUKOB, JIe€JaTh BBIBOJBI MO pe3yibTaTam
UCCJIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3MUyecKux BenuuuH (yJaenbpHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHUBIICEHUWE NMPOBOJHUKA, pabOTa U MOIIHOCTbH
AIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEPEHU, cobupatpb
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MpPEIJIOXKEHHOW HHCTPYKIHUH, WU
BBIYHCIIATh 3HAUCHHE BEJIMUMHBI;

coOJI0aTh MpaBWIIA TEXHUKUW O€30MacHOCTH IpH padoTe C JabopaTOPHBIM
00opyTOBaHUEM;

XapaKTepU30BaTh MPUHLMIIBI JIEHCTBUS M3YyUYEHHBIX NMPUOOPOB U TEXHUUECKHUX
YCTPOHCTB C ONOpPON Ha UX ONUCaHUS (B TOM YHUCJE: CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETp, TapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUYETUYHK
ANEKTPUYECKOW SHEPTUH, IEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTesbHbIE
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE MPEIOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATEIb MOCTOSHHOIO TOKA), UCIIOJIb3Ys 3HAHMS O
CBOMCTBax  (u3Myeckux  sBJICHUH U HeoOXxoaumble  (U3HUECKHUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA MU U3MEPUTENbHbIE NPHUOOPHI
[0 CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, IBUTATEIb BHYTPEHHErO CropaHus, 3JIEKTPOCKOII,
pPEOoCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX IeNed C MOCie0BaTEIbHBIM U
napajyieIbHbIM COECIMHEHUEM 3JIEMEHTOB, Pa3jivyas YCJIOBHbIE O0O3HAUEHUS
AJIIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;



NPUBOJIUTH MPHUMEPHI (HAXOAUTh MHPOPMAIMIO O NMPUMEPAX) MPAKTHUIECKOTIO
MCIIOJIb30BaHus (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM KHU3HU JUIsl 00eCrieueHus
06e30macHOCTH MpU OOpallleHnH ¢ MPUOOpaMu U TEXHUYECKUMH YCTPOUCTBaMH,
COXPaHEHHUsl 37I0POBBSI U COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPYXarUIEH Cpele;

OCYIIECTBIATH OUCK nH(popManmu pusmdeckoro conepkanus B UHTepHere, Ha
OCHOBE UMECIOUIMXCA 3HAHMW U MyTEM CpPaBHEHHUS  JIOMOJHUTEIbHBIX
UCTOYHUKOB BBIJCIATH HH(POPMALIUIO, KOTOPAsl SIBJISIETCS MPOTUBOPEUMNBON WIIH
MOKET ObITh HEIOCTOBEPHOM;

WCTIONb30BaTh MPH BBIMOJHEHWH YYEOHBIX 3aJaHUi HayYHO--TIOMYJISAPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEpKaHus, CIPABOYHbIE MaTepUajbl, PECYpPCHI
cetru  VHTepHer, BmageTh ~ OpuéMaMM ~ KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBanus HH(POpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHbIE MMCbMEHHbBIE U KPATKUE YCTHBIE COOOIIeHUS, 0000111as
UH(POPMAITMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COAEPIKAHUSA, B TOM
qucie nyOJIM4YHO PECTaBIAT pe3yIbTaThl IPOEKTHOM WIn
HCCIIEIOBATENbCKON  ACSITEbHOCTH, MpPH 3TOM TIPAMOTHO HCHOJIb30BaTh
M3y4YCHHBIN MOHATUHUHBIN anmnapart Kypca (GU3UKU, CONPOBOKAATh BHICTYIUICHHUE
MPE3ECHTALIUEH;

MIPY BBITIOJIHEHNWN YY€OHBIX MMPOEKTOB M MCCIEAOBAaHUN (PU3UIECKHUX MPOIIECCOB
pacmpenensiats O005S3aHHOCTH B TPYNIE B COOTBETCTBHM C MOCTaBICHHBIMU
3aJjauaMHi, CJIEeIUTh 3a BBHIIIOJHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBI BKJIaJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpAaBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBUE, TPOSBISII TOTOBHOCTH
paspeniatb KOHGIUKTHI.

K xoniry o0yuenust B 9 kjacce nmpeMeTHbIE Pe3yJIbTaThl HA 6a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH Y OOYUAFOIINXCSI YMEHUI:
MCIIONIb30BATh TIOHATHUS: CUCTEMA OTCUETA, MaTepUaIbHas TOUKA, TPACKTOPHS,
OTHOCUTEIIFHOCTh ~ MEXaHMYECKOro  JBWXKEHHs, aedopmaums (ympyras,
IIaCTUYECKas ), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U
Neperpy3ku, IEHTP TsHKECTH, aOCONIOTHO TBEPAOE TENO, ICHTP TIKECTH
TBEPAOTO TeENa, PABHOBECHE, MEXAHWYECKHWE KOJCOaHWsI W BOJHBI, 3BYK,
uHOpa3ByK U YABTPa3BYK,  DJIGKTPOMAarHWTHBIE  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHMsI U TOTJIONIeHHUs, anb(a-, OeTa- U raMma-u3J1y4eHus, U30TOIbL,
sIEpHAsT SHEPTETHKA,;
pa3nuuaTh sABIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE
JABM)KEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHUE, CBOOOTHOE MaICHUE



T€J, pPaBHOMEPHOE [IBMKEHUE TI0 OKPYXXHOCTH, B3aUMOJAEHCTBHE T,
pEaKkTUBHOE  JBIDKEHHE, KojebarelbHOe JABWKEHHE  (3aTyXawllue u
BBIHY>KJICHHBIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JIBUXKEHUE, OTPAKEHHUE 3BYKa,
MPSIMOJIMHEWHOE PaCIPOCTPAHEHUE, OTPAKEHNUE U MPEJIOMIIEHUE CBETA, ITOJHOE
BHYTpPEHHEE OTPaKEHUE CBETA, pa3iio’KeHUe OEJI0ro CBeTa B CIIEKTP U CIOKEHUE
CHEKTPAJIbHBIX I[BETOB, AUCIEPCUS CBETA, E€CTECTBEHHAs pPaJHMOAKTUBHOCT,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa U3IYyYEeHHs) I10 ONUCAHUI0 UX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(bu3nYecKoe SIBICHHUE;

pacrio3HaBaTh MPOSBICHUE M3YUYECHHBIX (DU3UYECKHUX SIBIICHUI B OKPYXKaIOIIEM
Mupe (B TOM uuciie (U3MYECKUE SBICHUS B TPHUPOJC: MPUIUBHI M OTJIMBBI,
nBkeHue I1aHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE [IBH)KEHUE IKHBBIX
OpraHu3MOB, BOCTIPUITHE 3BYKOB JKMBOTHBIMH, 36MJICTPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, 05XO0, I[B€Ta TeJl, ONTHUYECKUE SBJICHUS B MPUPOJIE,
OMONOTHYECKOE JEHCTBUE BUAMMOTO, yIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITyYCHU, €CTECTBEHHBIM pPaJUOAKTUBHBIM (OH, KOCMUYECKUE JIy4H,
PaIOaKTUBHOE M3TyYECHHUE MPUPOAHBIX MUHEPAJIOB, IEUCTBUE PAIHOAKTUBHBIX
W3JIydEeHU Ha OpraHu3M YeJIOBEKAa), MPU ATOM MEPEBOAUTH MPAKTUYECKYIO
3a/jadyy B Y4eOHYIO, BBIACISITh CYIIECTBEHHBIE CBOWMCTBa (MpHU3HAKK)
(U3UYECKUX SBICHHUI;

OMHUCHIBATh HW3YUYEHHBIC CBOMCTBA TeJl M (PU3MYECKUE SIBJICHUS, HCIOJIb3Ys
(¢uznyeckne BeNUYMHBI (CpefHsIET W MTHOBEHHAas CKOpPOCTh Tella TMpu
HEPAaBHOMEPHOM JBWKEHHHM, YCKOPEHHE, II€pEMEIICHHe, IyTh, YIJOBas
CKOpPOCTb, CHWJa TpPEHHS, CujJa YNOPYroCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJIHOTO MaJICHMsI, BEC TeJla, UMITYJIbC TeJa, UMITYJbC CUJIbI, MEXaHUYECKas
pabota ¥ MOIIHOCTb, NOTEHIMAJbHAS DHEPrusi Tejia, TMOAHATOr0 Haj
MOBEPXHOCTHIO  3€MJIM, TMOTEHIMAIbHAST JSHEPrUsl  CXKATOM  MPYKUHBI,
KUHETUYECKasi SHEprus, MOJHas MEeXaHWYecKash SHeprus, MepuoJi U 4acTtora
KoJIeOaHMil, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTeNb MPEeJIOMJICHUS Cpelbl), MPU OMNHCAHUM TMPABWIBHO TPAKTOBATh
(U3UYECKUIl CMBICIT UCIONB3YEMbIX BEIUYMH, OOO3HAUYCHUS U EIUHUIIBI
GU3NYEeCKUX  BENWYMH, HAXOAUTh (OPMYJbBI, CBS3BIBAIONINE JAHHYIO
(U3UYECKYI0 BEIMYUHY C IPYTUMU BEIMUYMHAMH, CTPOUTH TPAPUKHA U3YICHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEIUYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PM3HUECKHUE SIBJICHUS M MPOIECCHI, UCTIOIb3YSI
3aKOH COXPAHEHUs DSHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIUI
CYyHepHo3uLIUA CHUJI, TPUHIIUI OTHOCUTENbHOCTH ["aymmies, 3akoHbl HploTOHA,
3aKOH COXPaHEHUsl UMITYJIbCa, 3aKOHbI OTPAXEHUSI U MPEJIOMIICHUS CBETA,



3aKOHBI COXPAaHEHUs 3apsJ0BOIO0 MU MACCOBOTO YMCEN IPU SIIEPHBIX PEaKIMSIX,
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA W 3alUCBIBATH €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3HUECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MNPUYUHHO--
CIIEICTBEHHBIE CBSA3M, CTPOUTHh OOBACHEHHWE U3 2—3 JIOTMYECKHUX IIaroB ¢
omopoli Ha 2-3 HW3YUYCHHBIX CBOMCTBA (HU3WYECKUX SBJICHUH, (PU3HMIECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHbIe 3a1aun (OMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJNB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONINE (PU3MUECKHE BEIUYMHBI: Ha
OCHOBE aHaJIM3a YCJOBHS 3a/la4Ml 3allUChIBAaTh KPAaTKOE YCJIOBUE, BBIABIATH
HEJOCTAIOIINE WM U30BITOYHBIC JTaHHbBIE, BHIOMPATHh 3aKOHBI U (POPMYIIHI,
HEOOXOMUMBbIC ISl peIICHHs, TMPOBOAUTH pacdéThl U OILEHUBATh
PEATMCTUYHOCTH OTYYEHHOTO 3HAYCHUS (PU3NIECKON BEITMYUHBL
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (HPU3HUECKUX
METOJIOB, HCIIOJIb3Yysl OIMCAHUE HCCIENOBAaHUS, BBIACIATH MPOBEPSIEMOE
NPEANosOXKEHNWEe,  OICHMBAaTh  MPABUJIBHOCTh  TOpSAJAKA  MPOBEICHUS
WCCJICIOBAHMSI, JIENIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3yIbTaThl HAOMIOACHUN U
OTIBITOB;

MIPOBOANTH OMBITH MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WIN (PU3UIECKHUX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHUS
SHEpPruM, 3aBUCUMOCTD NEepHoJa KoieOaHUN MPYKUHHOIO MasgTHUKA OT MaccChl
rpy3a W KECTKOCTH TPY>KHMHBI W HE3aBUCUMOCTh OT aMIUTUTYJbI MaJbIX
KosieO0aHuil, TPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, pas3jioKeHHue Oenoro
CBETa B CIIEKTP, U3yUYCHNE CBOMCTB M300paKEHUS B MJIOCKOM 3€pKajie M CBOHWCTB
n300paXkeHusl MpeaMeTa B coOuparoleld JuH3e, HaOII0JICHHE CIUIONIHBIX U
JMHEMYATBhIX CIIEKTPOB HM3IYUYECHHS): CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO HaOOpa 000PYI0OBAHUS, OMTUCHIBATH XOJ OIBITA U €r0 PE3YJIbTATHI,
(GbopMyIIMpPOBATh BHIBOJIBI;

IPOBOAMTH NPU HEOOXOAMMOCTH CEPHUI0 MpPSIMBIX H3MEpPEHUl, omnpeaesnss
CpellHee 3HauyeHUWe u3MepseMod  BenuuuHbl  ((POKyCHOE  paccTosiHue
coOuparomiedl  JuH3bl), OOOCHOBBIBaTH  BBIOOp  crmoco0a  U3MEpeHUs
(M3MepUTeNbHOTO NpUdOpa);

NPOBOAMTH  HCCIENOBAHUE  3aBUCUMOCTEH  (PU3MUECKMX  BEIMYMH  C
MCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHU# (3aBUCHUMOCTh MYTH OT BPEMEHHU IMPHU
PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadallbHON CKOpPOCTH, Tepuoaa KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH YTJIa OTPa)KEHUS
CBETa OT yIJIa MaJCHUs U yria MPEeJOMIICHUs OT yrja MaJeHus): IIaHupOBaTh



UCCJIEIOBAHME, CaMOCTOSITENIbHO  coOMpaTh  yCTaHOBKY, (PUKCHpOBaTh
pe3yJIbTaThl NOJYYEHHOW 3aBUCHMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TaOIUI U
rpauKoB, JeJ1aTh BBIBO/bI [10 PE3yJIbTaTaM UCCIICJOBAHMUS;

MPOBOANTH KOCBEHHBIC M3MEPEeHHS (DU3MUECKUX BEIMYUH (CPETHSsT CKOPOCTh U
YCKOPEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJIHOIO
najieHus, JKECTKOCTh MPYXKUHBL, KOI(DPUIMEHT TpeHUs  CKOJIBKEHHUS,
MexaHu4eckass paboTa M MOIIHOCTb, YacToTa M Hepuoja KosieOaHuM
MaTEeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKAas CHiIa COOMparomei
JUH3bI, PpPAaJUOaKTUBHBIA  (OH): IUIAHUPOBATH U3MEPEHHUs, COOHpaTh
OKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY W  BBIONHATH  W3MEpPEHUs, CIeAys
OPEUIOKEHHOW  MHCTPYKIMHM,  BBIUMCIATH  3HAUEHHE  BEJIMYMHBI U
aHAJIM3UPOBATh IOIYYEHHBIE PE3yibTaThbl C Y4ETOM 33JaHHON MOIPEUIHOCTH
U3MEpPEHUN;

coOJI01aTh MpaBWIa TEXHUKU O€30MacHOCTUM mHpu paboTe ¢ 1adopaTopHBIM
00opyTOBaHUEM;

pa3iuuaTh OCHOBHBIE TMPU3HAKH HW3YYCHHBIX  (U3NYECKUX  MOJICICH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUCYHBIH MCTOYHUK CBETA,
Jy4, TOHKas JMH3a, [UIaHeTapHasi MOJIeTb aTOMa, HYKJIOHHAsI MOJIeJb @aTOMHOT'O
A1pa;

XapaKTepU30BaTh MPUHIIMIBI JTSHCTBUS M3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpPOW HA MX OMUCAaHUS (B TOM YHCIE: CIUIOMETpP, JATYUKH
MOJIO’KEHUS, PACCTOSHHUA U YCKOPEHHS, paKeTa, 3XOJIOT, OYKH, IMEPUCKOII,
¢doroanmnapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HAaHUS O CBOWCTBaX (DM3WUYECKUX SBICHUH W
HeoOxo1uMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHYHblE PUCYHKH H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB TpHU
pelIeHnu y4eOHO--PaKTUIECKUX 3a]a4, ONTUYECKUE CXEMBI JJI MOCTPOCHUS
M300paKeHU B TUIOCKOM 3€pKajie U cOOMparoniei JIMH3E;

NPUBOJIUTH MpPUMEPHl (HAXOAWUTh MH(OpPMALMIO O MPUMEpPax) MPaKTUYECKOTO
UCTIOIh30BaHUS (PM3MUECKUX 3HAHWUN B TIOBCETHEBHOM JKU3HM JIJIsT 00eCTICUCHHUS
0e30MacHOCTH MpHU OOpallleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXPaHEHHUs 37I0POBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOTO MOBEACHHUS B
OKPYIKaIOIIEH Cpeae;

OCYIIECTBIIATh MOUCK MH(pOpManuu (usmueckoro coiepxanus B MHrepHere,
CaMOCTOSITENIHO  (OpMyJIHMpysl  TOUCKOBBIM  3ampoc, HaXOAWTh  NYTHU
ONpeNeNeHuss JOCTOBEPHOCTH  TMOJYyYeHHOM HWH(OpManum Ha  OCHOBE
UMEIONINXCS 3HAHUN U JOTIOJHUTENBHBIX HCTOYHUKOB;



WCIIOJIb30BaTh TPU BBIIIOJIHEHUH Y4YEOHBIX 3aJlaHUi HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPY (PU3UUECKOTO COJEPIKAHUS, CIIPABOYHBIE MATEPHAIIbI, PECYPCHI
cetru  UHrepHer, Buagerp  NpU€MaMM  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC TMHCHMEHHBIE W YCTHBIE COOOIICHHWS HAa OCHOBE
uHDOpMAIIMU W3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO  COJEPIKaAHMS,
nyOJIUYHO MPEACTABISATh PE3yJIbTaThl MPOEKTHOW WM HCCIEA0BATEIHCKON
NESTEIIbHOCTH, ITPU 3TOM I'PAMOTHO UCTIOJIb30BATh N3YUYECHHBI TOHATUWHBIN
ammapar Hu3y4yaeMoro pasjaeina (U3UKH W COMPOBOXJATh BBICTYILJICHUE
Mpe3eHTaIuen ¢ y4éToM 0COOCHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3/ie/ioB U TeM K i (uudposbie)
n/n NMporpamMmbl Bcero 0; TPOTLHBIC pﬁaKanecmae o0pa3oBaTtejibHbIE
padoTbI padoThbI pecypebi
Pa3zjnen 1. ®dusuka u e€ posib B MO3HAHUH OKPYKAIOLIEr0 MUPA
bubmuorexa [JOK
11 Pu3uKa - HayKa 0 NPUPOJC 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 DPH3MIECKUE BETHHHHbI 2 0 0 https://m.eds00.ru/7f416194
. bu6nuoreka [IOK
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro no pasaeny 6
Pa3nen 2. [lepBoHayaabHbIE CBEEHHS 0 CTPOEHUH BelleCTBA
bu6nmmoreka [IOK
2.1 CTpoeHHE BeIeCTEa ! 0 ! https://m.eds00.ru/7f416194
29 JIBMyKeHHEe B B3aUMOACHCTBHE YaCTHI] 2 0 1 bubmuorexa [JOK
' BEIlleCTBa https://m.edsoo.ru/7f416194
bubnmoreka [JOK
2.3 ArperaTHbie COCTOSHHS BENIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro no paszaeny S
Paznen 3. /IBu:keHne U B3auMO/IeHCTBHE TeJl
but6mmoreka [JOK
3.1 MexaHHIECKOE ABIKCHHC 3 0 . https://m.edso00.ru/7f416194
but6mmoreka [{OK
3.2 Muepus, Macca, IIOTHOCTE 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugs! cuin 14 1 2 Bubmoreka IIOK



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

https://m.edsoo0.ru/7f416194

Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIBIMHU 3 1 bubnmnoreka [JOK
' TE€JIaMHU, )KUIKOCTSIMM U ra3amMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 HAapnenne KuKocTn > 0 https://m.eds00.ru/7f416194
bu6nunoreka [HOK
4.3 ATMOC(epHOE JaBiIeHHE 6 ! https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH ¥ Ta3a Ha IOTPYKEHHOE v 3 bubnuorexa [JOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro mo pasaeiny 21
Pa3gen 5. PaGoTa u MoIHOCTh. JHeprus
bu6mmorexa [IOK
51 Pabora u mommoCTh 3 . https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.2 HpocThie mexamnmsmbl > ! https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.3 Mexanmraeckas sueprus 4 0 https://m.edso00.ru/7f416194
Htoro 1o pasaeny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 15



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

KosuunyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/e/ioB U TeM (uu¢posBbie)
Ne ni/m IpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTI/I'—IGCKI/Ie 0BPA30BATEILHBIC
padoTsbI padoThI pecypes
Paznea 1. TemsioBble ABJICHUA
1.1 CTpoeHure ¥ CBOMCTBA BENIECTBA 7 0 0 E,[I;IK?SJ,I/I;I;T: é(s?)gr(aﬁf 1181ce
bu6nmoreka [JOK
1.2 Tenosbie npouecch! 21 ! > https://m.edsogru/7f4181ce
Wtoro no pasaeny 28
Pasjen 2. DiekTpuyeckue 1 MATHUTHbIE SIBJIEHUSI
21 DneKTpuyecKue 3apsabl. 3apsKeHHBIE Tena U v 0 1 bu6nmoreka [JOK
' HX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSHHBIN 2IEKTPHYECKHI TOK 20 1 7 E’[I;I[?sﬂll;lr(r)]T:é(s %gﬁ%f 1181ce
bu6mmoreka [JOK
2.3 MarsuTHEIE SBICHH: 6 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DIIEKTPOMArHUTHAS MHIAYKIIHS 4 0 0 Egg?ﬁgf{iﬁgﬁ}% 1181ce
Hroro mo pasaeiny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

KosuunyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/e/ioB U TeM (uu¢posBbie)
Ne ni/m IpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKTI/I'—IGCKI/Ie 0BPA30BATEILHBIC
padoTsbI padoThI pecypes
Paznena 1. MexaHn4yeckue siBJCHUSA
11 MexaHu4yeckoe IBUKEHHE U CTIOCOOBI €ro 10 0 1 bu6nmoreka [{JOK
' ONnMCaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsanmozeiicsue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
13 3aKombl coxpaHeHHUA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 40
Paznea 2. MexaHn4ecKue KOJIe0AHNA U BOJHBI
bubmuorexa [JOK
2.1 Mexammraeckue Korebamms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 MexaHieCKue BONHEL 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 15
Pa3gen 3. DjeKTPOMarHuTHOE M0J1€ H DJIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHuTHOE TOJIe U 6 0 2 bu6nmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUS
bu6mmoreka [JOK
41 SAKOHEI PACIPOCTPARCHAA CRETA 6 0 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKUE IPUOOPHI 6 0 3 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 Pa3noxxenue 6emoro cBeta B CHEKTP 3 2 https://m.eds0o.ru/7f41a4a6
Hroro no paszeny 15
Pa3nena 5. KBantoBbIie ABJIeHUA
bu6moreka [JOK
5.1 HcnyckaHue 1 IOTJIOICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
5.2 CTpocnue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 Fnepubie peaxium ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 17
Pa3nen 6. [loBTOPUTENHLHO-00001Ia01MIT MOTYJIb
6.1 [ToBTOpEeHHE U 00001IEHUE COAEePKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeiny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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