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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammbl BocnuTaHuss M Konuenumum npenogaBaHus y4eOHOIo
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (u3uke y4UTHIBAIOTCS BO3MOYKHOCTH Y4€OHOTrO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTeCTBEHHO-HAYUHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEr0 0Opa30BaHuUs.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeiesieHHe yd4eOHOro MaTepuasa 1o rojaam
o0ydeHust (1o Kjiaccam), MpeajgaraeT HPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS HPEAMETHOIO COJEpXkKaHUi M Yyu€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHU METOJUUECKON MOMOIIHU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABISAETCS CUCTEMOOOPa3yIOLIUM ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB,
MOCKOJIBKY (pr3MUecKre 3aKOHBI JIeKAaT B OCHOBE INMPOLIECCOB U SIBICHUH, H3y4aeMbIX XHUMHEH,
Ouonoruel, actpoHoMueil U Gpu3nUeckoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTABISET HambOosee SICHbIe 00pa3ibpl NPUMEHEHHS HAYyYHOTO METOoJa
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OnHa W3 TIIaBHBIX 337ad (PU3NYECKOro o0pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJarouuxcs.
N3yuenne ¢u3nku Ha 0a30BOM YpOBHE IIpEIIOJaracT OBJIAJACHUE CIEIYIOIUMU
KOMITIETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® HAy4YHO OOBACHATH SIBJICHUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® UHTEPIPETHPOBATH JaHHBIE W HCIIOJNB30BaTh HAYYHBIC JIOKA3aTENbCTBA IS
MIOJTyYEHUS BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs OINpPENETICHBI B
Konuernun npenogaBanus yaeOHOTO npeamera «DPu3nka» B 00pa3oBaTEIbHBIX OpPTaHU3AIMIX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadps 2019 r. Ne [IK-4H).
Hesn n3yyenust pu3nkm:
e [puoOOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUMXcs K HaydHOMY H3YyYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHWA O HAYYHOM METOAE TO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIIEHHS K OKPY)KAOIIIM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YeHHUs] OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJM (PH3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBS3aHHOM ¢ (PM3MKOI, MOATrOTOBKA K JalbHENIIEeMy O0yYEHHIO B 3TOM
HaIlpaBJICHUH.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus 00eCIIeunBaETCS PEIICHUEM CIISAYIONMNX 3a1aY:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHMYECKHUX,

TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWUYCCKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;

® OCBOCHHE METOJOB pEIICHUS MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIEAOBAHHUS C HCIIOJIb30BaHHEM
U3MEPUTENbHBIX TPUOOPOB;

e OocBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMarue (GU3MUECKOro CoAep)KaHUs, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlICHMBaHHE WH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu IpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).

[Tpennaraemslii B mporpamme 1no Gu3snke nepeueHs 1ad0opaToOpHbIX padOT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTENb JelaeT BbIOOp MpoBeneHUs J1adOopaTOpHBIX PadoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA YKCTIEPUMEHTAIBHBIX
3aJjaHu, MIpeAiaraeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O AK3aMeHa Mo (PHU3UKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs U3MepeHui. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJI TO3HAHUs: HaOII0JIEHHe, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBIDKCHHE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro spieHus. Omnucanue
(U3NUECKUX SBICHHUIA C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®dusnueckue mMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHATIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bE€Ma KUIKOCTU U TBEPAOIO TENA.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEeMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeIeHUS] O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoH.
BbpoyHnoBckoe nBmxkenue, nuddysus. BzaumopeicTBue dYacTHI BEIIECTBA: TPUTHKEHHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTannmuyeckux) Ted. B3auMOCBS3b MEXIY CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddy3un.

3. HaGmionenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmBITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHOmMepHOe W HepaBHOMepHOe ABMkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacuy€r myTu U BpeMeHU ABUKEHUS.

SlBnenve wHepruu. 3aKOH WHEPIWU. B3ammonmelcTBHE TeNl Kak NpUYWHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEleCTBa.

arwONE



Cwia kKak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBID JWHAMOMeTpa. fIBieHHMe TArOTeHHs W cuna Tsokecth. Cuna
TSKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HAaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTo JIBHXKCHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmtoienue n3MeHeHus: CKOpocTy MU B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B HKUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHedl CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO0 HaKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTDh PaCTHKEHUs (IepopMani) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tea U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHU JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBneHust TBEPABIMU TEIAMU, KUIKOCTSIMU
u razamu. 3akoH llackans. [THeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecs cocyabl.  ['wapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onoukn 3emmu. OnwiT Toppuyemnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMochepHOr0o JIaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. I[Ipubopsl st u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBus aTMOC(HEpHOTo JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOrpYyKEHHOM dYacTH Tela M

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIAKOCTH.

8. VYcnoBuwe maBaHWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOU B KUIKOCTH
YacTH TeJa.

2. OrmpeneneHue BBITAIKUBAIONIEH CHIIBI, JSHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJIKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAIKWBAIONICH CHUIIBI, JCUCTBYIOIICH HA TEIo B
AKUIKOCTH, OT MAcChl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JIEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHMPOBAaHHE JIOJKH U OIpeneieHue eé
IrPY30IO0ABEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUH Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Wsmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUU CTpOeHUs BeniecTsa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, JKUJKOTO U ra3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0XKEHUN
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHuWE M KalWUISIpHbIE sIBIEHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABM)KEHMSI YacTHI.
Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpruM: Terlonepeaaya U
coBeplieHure padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYyYECHHUE.

KonnyectBo TemnoTel. YienbHas TEIMIOEMKOCTh BellecTBa. TerIooOMEH M TeloBOe
paBHOBecHe. YpaBHEHHUE TeIUloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapeHue.
Kunenne. YnenbHas temiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. Temsosbie
JIBUTATEIIN U 3allUTa OKPY’KAOLEH CPEbl.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTHUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauuBaHus U KalWUISIPHBIX SIBJICHHM.

HabmrofeHune TenaoBoro pacimpeHust Tem.

W3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.

asrwONE



[TpaBuiia u3MepeHMs TEMIIEPATYPHI.
Buasl Temionepenayu.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TTOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomul u onvimel.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3yXa B OaJUIOHE IIMPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

7. HaOnropenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yjbTare TeIJIonepeaadu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA IPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH MpH TEIUIOOOMEHE C

HarpeTbIM METAJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca uCHapeHusl.

12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTtpuzanus Tenl. J[Ba poma 3IIEKTpUYECKUX 3apsAloB. BzaumojnelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX T€1 OT BEJIMYUHBI
3aps/10B M PaCCTOSIHUS MEXY TelIaMHt).

Onekrpuueckoe nosne. Hanpsx€HHoCTh 3nekTpuueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsiioB. DieMEHTapHbIM snekTpuueckuil 3apsn. CrpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsa.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTrO TOKa. VcTouHuKH
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUECKOro TOKa (TEIMJOBOE, XMMUYECKOE, MAarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE
NPOBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BemecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MAapaUIENbHOE COEJUHEHUE IIPOBOIHUKOB.

Pabota 1 MOIIHOCTD 37IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue Henu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIKaHHe.

[TocrossHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
MaruauTtHoe noje 3eMiIn U €ro 3Ha4eHue i xKU3HU Ha 3emiie. OnelT OpcTena. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JeicTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. lMcmnonp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX W Ha TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

agrwnE
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DneKkTpuszanus Ted.

JIBa pona »ieKTpUUYECKUX 3apsiIoB U B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH OCTOSTHHOT'O TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenune 3eKTpuYecKoro HanpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

BsanmoelicTBre MMOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHUsI MOJIOCOB MarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIlpaBJI€HUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwsie pabomot u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOIIOACHUIO STICKTPU3AIUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO 110JI HA TPOBOJHUKU U TUJICKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue u peryInpoBaHre HANPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MJTYILIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHHUS
pe3ucTopa U HanpsHKEHHs] Ha Pe3UCTOope.

OnbITEl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BJIEKTPUYECKOTO  CONPOTHUBIICHHS
MPOBOJHHUKA OT €T0 JUTHUHBI, IJIOMIA TN ITOTIEPEYHOT0 CEUSHUSI K MaTepHaa.

[TpoBepka mpaBuia CIOXKEHUS HANPsDKEHUI TNPH MOCIEI0BATEIbHOM COEIUHEHHU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuIIa Ui CHIIBI TOKA MTPU NApalIeIbHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP.

OnpezneneHre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIENIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JAMITOYKY, OT HAIpPsHKCHHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOECHWCTBUS MIOCTOSTHHBIX MAarHUTOB.

W3ydeHre MarHUTHOTO TOJSl TOCTOSIHHBIX MAarHWTOB TpU WX OOBETUHEHWH W
pa3elIeHuN.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHL, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbI B3aUMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIIKE.

N3yueHue neiicTBUS MarHUTHOTO T10JIs1 Ha MTPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.



20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnBITEI 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMarHUTHOW HMHIYKIIMH: HCCIIEIOBAHHUE
W3MEHEHMI 3HAUYEHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBWKEHMs. PaBHOMepHOe mpsMoiuHEHHoe aBuxkeHue. HepaBHomepHOe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyckopeHHOE TpsMOTHHEHOE ABMKeHne. CBoOoaHOE naaeHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBIKEHUE MO OKpYyKHOCTH. [lepuon m wacrora obOpamenus. JlnHnelHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3akon Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUSI CKOJIbBKEHHUS, CUJa TPEHUS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTHM W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJICHUSI.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEepErpy3KHu.

PaBHOBecue maTepuanbHON Touku. AGCOMOTHO TBEP0E Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOcTb. Pabora cunm TsxkecTd, ynpyroct, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKOH
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpavyuu.

1. HaGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MyTeH U TPaeKTOPHUH ABMXKEHMSI OJHOTO M TOTO XK€ Tela OTHOCHUTENIBHO

pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.

5. Habmronenue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBICHHN, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tejla U JICUCTBYIONIECH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHneHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU TPU B3aUMOJCHCTBUH TEl.

12. CoxpaHenue UMIysabca IpU HEYIPYTrOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHnue MeXaHUYECKOM HEPTUH MPH JBIXKEHUH TeJIa MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS

[IapUKa WIH TEIEKKH.
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11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0 HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HA4YaJIbHOU CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenue k03(pPULNEHTA TPEHUS CKOIbKEHHSL.

Onpenenenue KECTKOCTU NPY>KUHBI.

Onpenenenue pabOTbl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tejaa IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXpaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,
aMImTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes M0/ 1eHCTBUEM CHUIIbI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimol.

1. Ompenenenue yacTOThl U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezeneHue 4acTOTHl U MeproJa KoieOaHUi NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCHMMOCTH TEpHOAA KoJeOaHWI TOABEIIEHHOTO K HHUTH Tpy3a OT
JUINHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH NepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHMMOCTH NepHOAa KOJEOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TEpUOJa KOJEOaHWW TPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M *KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/IeHus.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBble CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIIBLHOTO TesedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlyueBass monens cBera. Mcrounuku cBera. lIpsmMosinHEHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHn€ OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nyweit B mumH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cli0’keHUE CIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tosryuenue n300paxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHUd ¢ TOMOIIBIO JINH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOT'O Jy4a OT YIJia MaJeHHUs.
2. HzydeHme xapakTepUCTHK M300paXKeHUs MpeMETa B IIIOCKOM 3epKaJie.

3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBHIL.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnsiThl Pesepdopna n ninanerapHas mozaenb aroma. Monens atoma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyknonnass momens aromHoro siapa. M3otomsl. PaanoaktuBHbIE TpeBpameHus. Ilepuop
[0JIypacnaaa aTOMHBIX sJIEP.

SnepHblie peakiuu. 3aKOHbI COXpaHEHMsI 3apsAI0BOIO U MAacCOBOIO YHMCET. DHEPIUsl CBA3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

SAnepnas sHepreruka. JleiicTBUs paAOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrmexTpbl U3Ty4eHHS U TOTJIOLICHHUS.

2. CrHekTpsl pa3MYHBIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmoneHnue TpekoB B kamepe Bunbcona.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3TYUCHHUS.

2. HccnemoBaHue TpPEKOB: HM3MEpEHHE HSHEPIMU YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMd |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TaK)Ke JJIs MOATOTOBKH K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydyeHMM JAHHOIO MOAYJS pEalu3yloTCd M CUCTEMATU3MPYIOTCS — BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yibTaToB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW IMPUPOJABI U TEXHHUKH,
OBIIQJICHUE YMEHHSAMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMSA,
pemars 3aJa4k, B TOM YHMCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIAIBHO AEATEIbHOCTHBINA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaIOLIUECs BBHIMTOIHSIIOT 33/1aHUS, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE ITOJIYUYCHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKU THIIOTE3 U MOTYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh Hay4HbIE OCHOBBI HamOOJE€e Ba)XKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJOIHH,
HalpuMep, MPAKTHYECKOTO0 HCIOJIb30BAHUS PA3JIMUHBIX HCTOYHHKOB JHEPrUM Ha OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U TPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHus Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (hU3NUECKOi
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXCHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTU (PU3MUECKOM HAyKH KaK MOLIHOIO MHCTPYMEHTAa IO3HAHWsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbS U SMOLUOHAJBHOIO 0JIArONOJIYYHS:

- OCO3HaHWE LIEHHOCTH Oe30macHoro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU IMpaBuwil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOPTE, Ha JIOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- copMHpOBaHHOCTH HaBBIKA pedIIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

- aKTUBHOE YYacTHE€ B PEHICHHH MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alii, TopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 Ipodeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

- OpHUEHTalMs Ha TNpPUMEHEeHHe (PU3NYECKUX 3HAHUU Ui pelIeHus 3aaad B 00JacTu
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB U OIIEHKH WX BO3MOKHBIX IOCIIEICTBHUM
TUISL OKPYXKAIOLIeW Cpenbl;

- OCO3HaHME INI00ATILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX peleHus;

8) aganTannu K M3MEHAIOIIMMCS YCJIOBUAM COUMAJIBLHON M NPUPOIHON Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM TPU BBINOJHEHWU HWCCIEIOBAaHUN U IPOEKTOB
(hbU3UYECKOI HAIPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO AESATEIHHOCTD;

- oTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHPOBATH HJEH,
TIOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SBJICHHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEN B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;

- CTpEeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBSI3H MPUPOJIBI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHNEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAy, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs NporpaMMbel IO (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomerocs OynyT chopMUpOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YIeOHbBIE ICHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIIBJIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPH3HAK KJIACCU(UKALMU, OCHOBAHUSA JUI 0000IEHUs
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B PAacCCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HAOJII0ICHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBUIBJISATh NPUYUHHO--CJIEICTBEHHbIE CBS3U NPU HU3Y4YEHUU (PU3MUECKUX SIBICHUH U
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIOJIB30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

® CaMOCTOATENILHO BBIOMpATh crocod peuieHus y4deOHOW (U3MYecKol 3agaun
(cpaBHEHHE HECKOJBbKMX BApUAHTOB pELICHHUs, BbIOOp Hauboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

®  ICIIOJIB30BATh BOIIPOCHI KaK UCCIIEOBATEIbCKUIA HHCTPYMEHT [T03HAHUS;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOYKHBIN
bu3nueckuil SKCIepruMEeHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SIBJICHMUS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENILHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHENIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® [PUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3allpoChl IpPU IOUCKE U OTOOpE
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPeNIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

® aHAJIW3MPOBaTh, CUCTEMATH3UPOBATh U MHTEPHIPETUPOBATh MHPOPMALHUIO PA3TUUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (POpMy MpeAcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaEMble 3aJaud HECJIOKHBIMH CXEMaMHM, JAMarpaMMaMi, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

e B Xo0zIe OOCYXIeHHs y4eOHOro Mmarepuala, Pe3ylbTaToB JIa0OpaTOPHBIX pPabOT u
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TEMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0IEHH S,

® CONOCTaBISATH CBOM CYXJEHUS C CYXKICHUSIMH JPYyrUX YYacTHHUKOB JHUAJOra,
00HapyXUBaTh pa3In4yKie U CXOJCTBO MO3UIHII;

® BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOoJIMYHO  TPEACTaBIATH  pPE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);

NOHUMATh M MCIIOJB30BAaTh NMPEUMYILECTBA KOMAaHAHONH M WHAMBUIYAIbHOH pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATh LETd COBMECTHOM MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHKEHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAa4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI NPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUA.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBAThCSA B PA3IMYHBIX NOAXOAAX MPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATUE PELICHHUH TPYIIOoN);

CaMOCTOSITENIbHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBaTh IIPeAaraéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYalluH U IIpeJyIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJbTaTOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce€0s1 Ha MECTO JPYrOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKHX 3a1ad Wi B
YTBEPAKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

MNPEIMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

HUCIIOJIb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie N XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOJACJb, 'MIIOTE3a, CANMHUIIBI (1)I/ISI/II-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, XKMUIKOE, ra3o00pa3Hoe), MEXaHUYEeCKOoe
IBWKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  TPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOIas cuia, Aedopmarus (ynpyras, IUIacTHYEcKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpalleHUd, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBlIeHuE, IJIaBaHue Tell, IPEBPaICHUs



MEXaHUYECKON IHEPTUH) MO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UYECKUX SBICHUHN B OKPYKAIOIIEM MHpE, B
TOM uucie (pU3MvecKue SBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHMsS B IPUPOLE U
TEXHHUKE, BJIMSHHE aTMOC(EpPHOTO MJaBIICHUS HA XUBOM OpraHusM, IJIaBaHHe phbIO,
pelYard B TeJe YeNIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHIA;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TEl U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NICCKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYyTh, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, JaBJICHUE
(TBEpmOrO TENa, XKUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJbl, KO3(PGUIMEHT TMOJIEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKasi U TMOTCHIMAIbHASL HEPrusi), IPU OMUCAHUM MPABUIHHO
TPaKTOBATh (PU3NYECKUIT CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(GUBHYECKUX BEIMYUH, HAXOJUTh (POPMYINBI, CBS3BIBAIOIINE ITAHHYIO (PU3NICCKYIO
BEJIMUMHY C JIPYTHMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHCUMOCTEH
(U3HUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYecKHe SBJICHHUS M MPOLECCHl, HCIOIb3Ys
IpaBHUJia CIOKEHUsl cuil (BIOJb OJHOM MpsiMoif), 3akoH ['yka, 3akoH I[lackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUsl MEXaHWYECKOM HSHEepruu, IpU STOM [J1aBaTb CIIOBECHYIO
(GOopMyYIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTHYECKOE BBIPAXKEHUE;

OO0BSACHATH (U3UYECKUE SBJICHMS, MPOLIECChl W CBOWMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh NPUUYUHHO-
-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3y4yeHHBIX CBOIcTBa (U3MYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aauyd B 1—2 [EWCTBUSA, HCIONB3YS 3aKOHBI U (QOPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3aJauu
3alUCBHIBaTh KPaTKOE YCJOBHUE, IMOJCTABIATh (PU3MYECKHE BEIUMYMHBI B (HOPMYJIBI U
MPOBOAMUTH Pacu€Thl, HAXOIUTh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE IS PELICHUS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0OB, B OINMCAaHUM HCCIIECIOBAHUS BBIAEIATH IIPOBEPSEMOE IPEIAIIOI0KEHUE
(rumoTesy), pa3auyaTh W HHTEPIPETUPOBATH TMOJTYUYEHHBIM pe3ysnbTaTr, HaXOJIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten: (popMynaHpoBaTh MPOBEpPSEMbIE IPEANONIOKEHHs, CcOOUpaTb YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBAaTh XO/I OMbITa U (POPMYITHPOBATH BHIBOBL;
BBITIOJIHSITH TIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChl Tesla, 00bEMa, CUIIBI U
TEMIEPaTypbl C UCTMOJIH30BAHUEM AHAIIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOANTH HCCIIEIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BETWYHHBI OT APYroi C
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MMYTH PABHOMEPHO JBHIKYIIETOCS
TeJaa OT BPEMEHM JBWKEHUS TEJa, CUJIbI TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHsI OT IUIOIIAIU
CONPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTH OT YJIMHEHHUS MPYXKUHBI, BBITAJKUBAIOIIEH
CWIBl OT O0BEMaA MOTPYKEHHOM 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO Teo,



YCIIOBUY TJIaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara u OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4eOHOTO WCCIIENOBaHMs, COOMpaTh YCTAaHOBKY H  BBITIOJHATH
U3MEpEHUS, CIeAysl TPEUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTAThI MOJYYCHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEIWYMH B BHJE MPEMIOKCHHBIX TaOMUIl M TpaduKoB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3UYECKUX BEIMYMH (IUIOTHOCTHh BEIECTBA
JKUJKOCTA W TBEPAOro Tejla, Cujla TPEHUS CKOJIbKEHHUs, [aBJIEHWE BO3/1yXa,
BBITAJIKUBAIONIASA CHUJIA, JICHCTBYIOIIAs Ha TNOTPYXKEHHOE B KHUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYs MPEAJIOKECHHON
WHCTPYKIIMU: TPU BBITOJTHECHUH U3MEPEHUM COOMPATh AKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAUYCHUES NCKOMOM BEIINYMHEL;

coOMoIaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢  JabopaTOPHBIM
00opyI0BaHNEM;

YKa3bIBaTh MPUHIMIBI JICHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlYyar, MOJBIKHBIA U
HENOABMKHBIN OJI0K, HAKJIOHHAS IIJIOCKOCTE;

XapakTepU30BaTh MPUHLUIBI JEHCTBUS M3YUYCHHBIX NPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIONIPOBOAA, THAPABIMYECKUN MPECC, MAaHOMETpP, BBICOTOMEp, IMOPIITHEBOW HACOC,
apeoMeTp), MCIOJIB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MYECKUX SIBJICHUH U HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOJUTL TMPUMEPHl  (HAXOMUTh HWHPOPMAIMIO O TPHUMEpax) NPAKTHIECKOTO
UCIIOJIb30BaHUA (PU3NYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU Il OOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpY’Karolllen cpee;

OCYIIECTBIISITh OTOOp HWCTOYHWKOB HWH(opMarnuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U TTYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus WHGOPMALMH W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOMICHHS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOpMAINK (PU3NIECKOTO COJIEpPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKHe COOOIIEHHUs O pe3yJbTaTax MPOSKTOB WM YYECOHBIX UCCIIEOBAaHUM, IPU 3TOM
rPaMOTHO HCIIONIb30BaTh HW3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXIATh BBICTYIIJICHUE TTPE3EHTAIIUEH;

IIPU BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B
rpYyIIe B COOTBETCTBUM C MMOCTABJIEHHBIMU 3a/1a4aMU, CIEIUTh 32 BBHIIIOJIHEHUEM TUIaHA
JIEHCTBUM, aleKBATHO OIGHUBATh COOCTBEHHBIM BKJIQJ B JESATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMOJIEHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh MOHSATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHHWE aTOMOB M
MOJIEKYJI, arperaTHhIe COCTOSHUS BEIIECTBA, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBILECHHBI U HEHACBILIEHHBIN 1ap, BIA)XHOCTb BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEprus, TeIJIOBOW JBUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, SIEKTPHUIECKOE



110JIe, MPOBOJHUKU U JAWUAJIEKTPUKH, INOCTOSHHBIA 3JIEKTPUUYECKUM TOK, MarHUTHOE
oJe;

pasinyarh sBiIeHUS (TEIUIOBOE PACIIMPEHUE U CXKaThe, TEIUIoNepeada, TEIuIOBOe
paBHOBECHE, CMadyMBaHME, KANWUIAPHbIC SBIEHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJIEHUE,  KpucTajum3auus  (OTBEpAEBAaHME),  KHUIIEHME,  TeIulolepeaaya
(TEerIoNpOBOJHOCTb, KOHBEKLMSA, H3Iy4EHHE), DJIEKTPU3aLUs Tel, B3aUMOACHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJIEHCTBUE
MarHuTOB, JAEUCTBHE MAarHUTHOTO IOJI1 HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
MHAYKLIMS) 110 ONMCAaHUI0 HUX XapaKTepHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBbIE SABJICHUS B NPUPOZAE, KPUCTALUIBI B mpupoze, uzinydenue CoiHia,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUVIOEMKOCTh ~ BEILECTBA, YJAEIbHAs TEIUIOTAa IUIABJIECHUS, YJEJIbHAs TEIIoTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QHUUIMEHT MOJIE3HOrOo
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/yXa, 3JIEKTPUUECKUIN
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HAaNpsDKEHUE, CONPOTUBJIEHHWE IPOBOIAHMKA,
YI€JIbHOE COIIPOTHUBIICHHE BELECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HaueHHSI ¥ eIUHHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBA3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTHh TIpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUECKON TEOPUM CTPOEHMS BEIIECTBA,
NPUHLIMIT CYNEPHO3UIMHN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsga, 3akoH OMa nis ydacTka Lenu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHUE;

OO0BSACHATh (pU3MUECKHE MPOIECCHl U CBOMCTBA TE€l, B TOM YHCIE M B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JOrMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACHUCTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JJIsl €€ PEICHUs, IPOBOJUTH PACUETHI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TMOMOLIM (PUINIECKUX
METOJIOB,  MCIOJb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHWBATh IPAaBUIIBHOCTh IOPSAAKAa IPOBEAEHHUS MCCIEIO0BAHNUSA,
JIeJIaTh BBIBOJIBI;



IPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tesl (KamWUIIPHBIE SIBIEHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HAarpPEBaHUs IIPU U3JyYEHUU OT LIBETA
U3Iydaome (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHsT BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aMMOJCICTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BH3YalIM3alysl MArHUTHBIX M10JI€H OCTOSHHBIX MarHUTOB, AEUCTBUSI MAarHUTHOT'O TOJIS
Ha IIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATEISA
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPAThH
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbOopMyIUPOBATH BEIBOIBI;

BBITNOJIHAT NPSMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHONW BIa)XHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMUYUHBI OT JPYroil C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU IONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHS Ha IPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICIYS
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysbTaThl MOJYYEHHOH 3aBUCHMOCTH B BUJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOMpaTb JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJENys
IIPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH Ha MX ONUCaHMsd (B TOM YHCIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), BJIEKTPUUECKHE TNPEJOXPAHUTENH, SJIEKTPOMArHHuT, 3JIEKTPOABUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEpUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEeMaTHYHBbIM PUCYHKaM (PKHJKOCTHBIH TE€pMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCJIEN0BATEIbHBIM U NAapauIeIbHbIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;
OPUBOAUTH TpPHUMEPHl (HAXOAWTh MH(OpPMAIMI0 O MpHUMEpax) MPAKTUYECKOTro
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISATh MOMCK HH(OpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHS JOIMOJHUTENbHBIX HCTOYHHKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MIPU BHITIOJTHEHUH y4eOHBIX 3aJaHUi HayYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOro CO/AEp)KaHUs, CIpaBOYHblE MaTepHaibl, pecypcbl cetu HHTrepHer,
BJIAJCTh MpHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (DPU3UYECKOTO COAEPIKAaHUS, B TOM YHUCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaTbl  MPOEKTHOM MM  MCCIEI0BATENIbCKOMN
JeSITeIbHOCTH, TPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUYCHHBIN MOHSATHIHBIN ammapar
Kypca (pU3HKH, CONPOBOXKJIATh BHICTYIUICHHE IIPE3EHTALIUEH;

OpU BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenats 005 3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CJIEUTh 3a BBIIOJIHEHMEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIATENBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMO/ENUCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

HCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHs,
OTHOCHUTEIIBHOCTh MEXaHHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHE,
MEXaHMYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TorjiouleHus, anbda-, Oera- U ramma-
U3JIy4E€HMS, U30TOIIbI, SJCPHAs DJHEPreTUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTHUBHOE JIBU)KCHMUE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXarollhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NPEJIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, AMCIIEPCHUSI CBETa,
€CTECTBEHHAs] PaJUOaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa H3Iy4EHHs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4Hcie (U3UUECKUE SBIICHUS B IPUPOJIE: MPUIMBBI U OTJIUBBI, IBH)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEMCMHUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta TEl,
ONTUYECKHE  SBJICHUS B  INpHUpPOJAE, OUOJOrMYecKoe  JeicTBHE  BUAMMOTO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaJMOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3IIydYeHHE MPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTh
NPaKTUYECKYIO 33aJady B Yy4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIA YHOPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Tesla, UMIYJbC TeJa, UMITYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAJIbHAS SHEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTBIO 3€MJIU, MIOTEHIMAJIbHAS SHEPTUs CKATON MPYKUHBI, KHHETUYECKAs



SHEprus, MOJHAas MEXaHWYeCKas HSHEeprus, MepuoJ W YacToTa KoieOaHuH, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeldb MPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, O0O3HAUEHUS M EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTH (OPMYJIBL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPrHH, 3aKOH BCEMHUPHOIO TITOTEHUS, MPUHIUI CYNEPHO3UIMH CHIL,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHUS W TMPEJIOMIICHUS CBETa, 3aKOHBl COXpPAaHEHHUS 3apsjoBOTO U
MaccoBOrO0 4YHCENI TpU SACPHBIX peaKIusX, INpU OTOM JaBaTh CIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aIllUCHIBATh €M0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluld  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI W (OPMYIIBI, CBSI3bIBAfOIIUE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONINE MU
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEHICHUS,
OPOBOAWTH pPAcu€éThl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHHS
(U3UYECKON BEJIMYUHBIL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOKHO pEIIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPEIOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKAa MPOBEACHUS HCCIEIOBAaHUS,
JIeJIaTh BBIBOJIbI, MHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH ONBITHI MO0 HAOIIOACHNUIO (PU3MUECKUX SBICHUN WIN (PU3NYECKUX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS DYHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTH OT aMIUTUTYbI MAJIBIX KOJIEOaHHA, MPSMOIHMHEHHOE PacIIpOCTpaHEHHE
CBETa, pPa3JioKeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHWsI MpeaMera B coOMparomied JIMH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
cOOMpaTh YCTAaHOBKY M3 U30BITOUHOTO HaOOpa 000PYAOBaHUS, OIMCHIBATE XOJ OTBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparolie JUH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO PUO0pPa);

NIPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETAa OT yrja NaJeHHs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUI] U rpaduKOB, JeIaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE HM3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
XKECTKOCTh TIPYKUHBI, KOO(PPHUIIMEHT TPEHHs CKOJBKEHUS, MEXaHH4YecKas padoTra u



MOIIHOCTh, YacTOTa M TMEpHOA KOJeOaHMH MaTeMaTHYeCKOro W TMPYKUHHOTO
MasTHUKOB, ONTHYECKass Ccuja coOWparomed JIMH3bI, PpPaTuOaKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEPEHHUs, CleAys MPEUIOKEHHON MHCTPYKLMH, BBIYUCIISTh 3HAYEHHUE BEJIMYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TEJO, TOUYCUYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IJIaHETapHasi MOJIEb aTOMAa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OIIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, AATYUKH MOJIOKEHUS,
paccTosHUS U YCKOPEHHUs, PaKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToamnmapar, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIIOTUYECKUX IPOLECCOB NMPH pPEHICHUH y4eOHO--
MPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUSI M300paKEHUH B ILIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPaKTHUYECKOTO
UCIIONIb30BaHUsl (DU3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarolleu cpere;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYs] TMOMCKOBBIA 3ampoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HaAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHbIE COOOIIEHHSI Ha OCHOBE MH(pOpMaIUU
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO MPEACTABIATH
pe3yJIbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH M
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOJBHDIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 dusuka - HayKa 0 IMPHUPOJIE 2 bubmorexa [IOK
' yKa o HpHpoZ https://m.edso0.ru/7f416194
bu6mmoreka [IOK
12 DH3MICCKHC BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUH BelllecTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
' BelleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBA 2 bubmorexa LIOK
' P . https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [JOK
31 Mexarueckoe npiieHue 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 HMrepus, macca, moTHOCTS 4 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet e 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazmeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB

a1 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGoTa 1 MOIIHOCTDH. JHeprus
bu6mmorexka [IOK
51 PaGoTa u mommHoCTE 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3mb! > 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprius 4 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nea 1. TenJioBble IBJICHUS
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 ﬁgg;?/(;rfee%as,(i()ﬁ/? £4181ce
bubnuoreka IIOK
12 Tennoseie nponeccet 21 1 S https://m.edsg).ruﬂf418lce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 1 7 ﬁgggl;l/(r)geelcc;(])f)or{f/? f4181ce
bu6mmoreka [JOK
2.3 MarsuTibie AB1eHHs 6 1 L5 https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
2.4 DNIEKTpOMarHuTHask UHIYKIUS 4 https://m.e dsg).ru 7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanvopericTame Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 MexaHn4YecKHe KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuYecKHe BOJHBIL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 5 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro o pasneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u moriomieHue cBeTa aroMoM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoekue aTomHOro sjpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE COepKAHUS 9 2 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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