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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOl paboydel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ousnkay.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMI0 U3YUYEHUS
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOydeHus (Mo Kjaccam), mpejiaraeT IpUMEpHYIO MMOCIe0BATEIbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yUaroUXCsl.

[TporpamMmma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOUIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMel 10 y4eOHOMY MPEIMETY.

®du3zurka SIBISIETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUMH,
M3y4aeMbIX XUMHEHN, OUOJI0THEN, acTpoHOMUEH U Pu3ndeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEeIOCTaBIseT Haubosee sSiCHbIC
o0pa3ipl MPUMEHEHUsI HayYHOT0 METOJa MO3HAHUs, TO €CTh CIoco0a MOJydeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJIAJECHUE
CENYIOIMMHA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHOPETHPOBATH  JaHHbIE WM  MCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJTy4eHHs BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi ydyeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, peamru3yOLUIIX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIeHUEM



Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (MpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

NpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HaydHOMY
U3YYCHHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYIHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjIbTaTa H3yueHHUsI OCHOB
CTPOCHHS MaTepuu ¥ (PyHIaAMEHTAIbHBIX 3aKOHOB (DH3UKU;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JabHeNIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IeJeld MporpaMMmbl Mo (HU3MKE Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHusa 00€CIIeUNBACTCS PEIICHUEM CIIEIYIONINX 3a1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM duznueckux MoOJIeIeH, TBOPYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHNEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONepKaAHUS,
BKJItOUYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHNE WH(POpMaLUY;

3HaKOMCTBO cO cepaMu npodecCHOHANBHON AEATENbHOCTH, CBA3aHHBIMU
Cc (u3MNKOi, M COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanusi B 7 kjmacce — 68 wacoB (2 waca B HEJENIO)

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS
1a00paTOpPHBIX PabOT U OMBITOB € YYETOM HWHAMBHUIYaJIbHBIX OCOOEHHOCTEH



06yqa}omnxcsl, CIIMCKa 3KCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, nperaraCMbiXx B paMKax
OCHOBHOTI'O I'OCyAapCTBCHHOT'O 9K3aMCHaA 110 Cl)I/IBI/IKe.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKILEro Mupa.

@usnka — Hayka o mnpupone. fBiaeHus npuponbl. OU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MmepeHue @u3nyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TIPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOAEHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEeIypa NPSIMbIX U3MEPEHUM aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI ACICHUS KAl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepenune pacCTOAHUN.
3. Hsmepenue oO0bEéMa XKUIAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3Mepenue Ttemmeparypbl IMPU HOMOIIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMIeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeeHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHHSIX M MX aTOMHO-MOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabmnroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHuid,  OOBSCHSIONMIMXCS  TMPUTSHIKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnpITHI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KaK NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IMHHUILIE
o0BbEma BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMmoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NOKOsI. TpeHue B MpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUU TEIL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJBXKEHHUS Opycka WIIM IapuKa Mo
HAKJIOHHOMW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETUYCHUS aBiicHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OoT o0BbEma, TemmepaTyphl. llepemaua naBieHus
TBEPJBIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOWHBL. ['mapocraTnyeckuid
napajaokc. Coobuiaroniuecs: cocyasl. ['mapapnmyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylieCTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbir Toppuuermnu. M3mepenue armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOmaromnuecs CoCy/bl.

4. I'mppaBnnuecKkuy mpecc.

5. IlposBnenue nencTBusi aTMoc(hepHOro JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHUIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tesa
Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IJIaBAHUSA TEJI: IUNIABAHUE WU OTPYKEHUE TET B 3aBUCUMOCTH OT
COOTHOILICHHS TIIOTHOCTEW TeJla U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO0
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIETIEHUE €€ IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoIIHOCTb.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J10TOe

N



npasuiio» mexanuku. KITJI npocTeix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOW DHEPTUU B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpepenenue pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJIa O

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. M3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKOW SHEPIUH.
8 KUIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHU€ U KanWJUISIPHBIE ABJIEHUS. TenaoBoe pacliipeHue U cokaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
TerIonepeaaya u CopepiieHue padoTsl. Buabl Terionepeaun: TemIonpoBOHOCTD,
KOHBEKIIHS, U3JTyUYCHHE.

KomanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamadca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ[ TemmoBoro asurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6pOyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysun.

Habmronenue siBjeHuii cMauyrBaHUs U KaWUTSIPHBIX SBICHUI.
Habmronenune TenioBoro pacimpeHust Tel.

W3meHeHue naBieHUs Ta3a NpU M3MEHEHHHM O0bEMA M HArpeBaHUM WA
OXJIaXKICHUH.

[TpaBuna n3aMepeHus: TeMIIepaTyphl.

Bune! Teruionepenauu.

OxJtaXxieHue Ipyu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUH pad0OThl BHEITHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue kumnenus.

Habmonenne noctostHCTBa TeMITEpaTyphbl Py MIABJICHUH.
Mopenu Teru1oBEIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/sIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JaBJIEHUS BO3JAyXa OT €ro
00bEMa 1 HArPEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHS BHYTPEHHEH OHEpPruud Tejla B pe3ysbTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUAM ITUITUHAPOM.

OrnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aMMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTH anexTpudeckoro mons. ITpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Ctpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BeHlecTBA. 3akoH Oma
115 yyactka nenu. [locnenoBarenbHoe U MapayieIbHOE COEIUHEHUE POBOJHUKOB.

PaGorta u MomHOCTH »3yeKTpHueckoro Toka. 3akoH J[xoyns—JleHua.
DReKTpUYecKre eNu U MOTPEeOUTETN dIEKTPUIECKOl sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noyne. MarautHoe mone 3eMJIM M €ro 3HauYeHWe Uil KU3HM Ha 3emiie. OnbIT
Opcrena. MarauTHO€E MoJie ANEKTPUUYECKOTo ToKa. [IpuMeHeHre 31eKTpOMarHuToB
B TeXHUKeE. J[€iICTBHE MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTaTEIb
MIOCTOSHHOTO  TOKa. VCronp30BaHWE DIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMaruHuTHON MHAYyKIMU. [IpaBuino Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DIHEPIHH.
DIEKTPOCTAHIINYN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 AEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. ["'a30BbI11 pa3ps.
. U3mepenne cuibl TOKa aMIepMETPOM.
. U3MmepeHne 351eKTpUIeCKOro HapsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH CONpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJKOCOB MarHUTa.
. MozennpoBaHre MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.

W X N U A W DNE
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Oneitel @apasnes.

3aBUCHUMOCTh HAMNpaBJ€HUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBEHHS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL DJEKTPUUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

W3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIErO 4epe3 Pe3ucTop, OT
COMNPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITUE 3aBUCUMOCTb ANEKTPUYECKOTO
COTIPOTUBIICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, TUIOMAIAN ITOMEPEYHOTO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  MOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKa MPHU MapalIeIbHOM COCIUHEHHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 JAMIOYKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3yueHnne MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH
Y pa3AeIICHUN.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aWMOJECHCTBUSA
KaTyUIKWA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMpPaBJIEHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue u usydeHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenne KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MEHEHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwkeHUE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHelHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOsiMHEHOe aBmxkeHue. CBoOomHOe
nageHue. OnsITel ['anues.

PaBHoMepHOEe aBMkeHHME MO OKpyx)HOcTU. Ileprog m vacrota obpaieHus.
JIunenHas u yriioBast CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HptoToHa. BTopoi#t 3akon HeroroHa. Tpetuii 3akon HerotoHa.
[IpyHLIMT Cynepno3uun CHJL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomMoCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. MU3menenne mmnysibca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKecTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teia, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHEHME NYTE€ W TPACKTOPUM JABUKEHUS OOHOTO M TOrO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne MPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBM>XeHUS Tella 1Mo OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmonenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3MKu.

3aBHCUMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JEUCTBYIOLIEH Ha HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aWMOACHCTBUHU TEIL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHH.

[lepenaua umirynbca npu B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU NP B3aUMOJCHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IIPH HEYNIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM IaJICHUU.
CoxpaHeHre MEXaHUYEeCKOW PHEPTUN NPHU ABMKEHUH Teja MOJ ACHCTBUEM
IPYKHUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoncTpynpoBanue Tpakrta Juisi pa3roHa U JajJbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITH TEIICHKKH.

OmnpeneneHrue cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHDKEHUS
IIApUKa MO0 HAKJIIOHHOW TJIOCKOCTH.

OmnpeneneHrue yCKOpEHHUS Tejla MPH PaBHOYCKOPEHHOM JBHKEHHH T10
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBHXKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne kodduIreHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTH IPYKUHBI.

Omnpenenenre pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JIBFKEHUU TeJla 110
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenve pabOThl CUJIBI  yOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHNEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.



KonebartenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHO]I,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKui U NPYy>KMHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETHHOM IBUKEHUH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BOJHBIL. (CBOMCTBAa MeXaHHYECKMX BOJH. [IpogonbHbie W
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHHS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. 'poMKkocTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koneOaHWi TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Habnronenue BIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHca.
PacnpocTpanenyie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHUYECKHI1 pe30HaHC.
ﬂaﬁopamopubze padbomul u onvimeol.
1. OmpepgeneHre 4YacTOTbl M MEepUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHUKA.

2. OmpenerneHue 4aCTOTHI U IEpUOAa KOJIeOaHUN NPy KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
IPY>KMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarauTHoOe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIHHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBass  momens  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pacrnipoctpanenue ceera. 3atMenusi Connina u Jlynasl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBeTta. lloliHOe BHYTpeHHEe
oTpaxkeHue cBeTa. Mcmonab30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nyueit B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak onrtuyeckas cucrema. biin30pykocTs U 1alTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hblorona. CroxeHue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTuyecKkuit CBETOBO/I.

Xona myueil B cobuparoiiei InH3e.

Xox Iyder B paCCEeUBAIOIIEH JIMH3E.

[Toyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaensb rnasa.

11. PaznosxeHue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBaHue 3aBUCMMOCTH yTIia OTPAXKEHHUS CBETOBOTO Jiydya OT YIJIA
naJeHUsI.

2. W3ydeHue xapakTepuCTHK M300pakeHHUs IPeIMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs! HA TPAHULIE «BO3YyX—CTEKIION.

4. Ilomyuyenue n3o0paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenve (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOHMparoeit
JIMH3BI.

6. OMBbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

L 0 N o Uk wWwN R



Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mojgenb aroma bopa.
HcnyckaHue u Norniomenre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas wmopens atomHoro sapa. W3ortonsl. PaanoaxTrBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHeprervka. JleMCTBHS PAAUOAKTUBHBIX M3IIYYCHUUW HA KUBBIC
OpPTaHHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIIOLICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOmOpOJA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka MOHU3UPYIOUINX U3TyUEHHI.

6. Perucrtpanus n3nydeHuss OpUPOJHBIX MUHEPATIOB U POIYyKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaOmroneHue CIoMIHBIX U TMHEHYAThIX CIIEKTPOB U3TyUEHUSI.

2. HMccnenoBanue TPEKOB: M3MEPEHME JHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOTYJIb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOTYJIb MTPEIHA3HAYEH AJISl CUCTEMAaTH3AI|H
¥ 00001IeHNS TPEIMETHOTO COAEP KAHUSI U OTIbITA e TEIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe IJIsl MOATOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHYy Mo (U3HKe JJisi 00ydarolMxcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipy n3ydeHUn JAHHOTO MOXYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SABJIGHUN TPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHUE
SBJICHUS, MPUMEHSA NOJyYeHHbIE 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3ielia peain3yeTcs 3a
CYET TOTO, YTO 00YyYAIOUIUECS BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY’KaIOLIEH MPUPOJIE U MOBCEAHEBHON KU3HU;
UCIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIENOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAyuyHblE OCHOBBI HamOoJiee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKU HA ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMPaBIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbrare usyuenus GuU3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatouierocs OyayT cOpMUpOBaHBI CIEAYIOUIUME JTUYHOCTHBIE PE3yJIbTAaThl B
4acTH:

1) naTpHOTHYECKOro BOCIMTAHUS:

— IPOSIBJIICHUE MHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKI€HUH 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
buzukwy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JAESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIISIOLIEH
KyJbTYpBHI,

— pa3BUTHE HAy4HOH JII0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbBTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aronoJIy4uus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AEKTPUYECKUM U TEIJIOBBIM OOOPYJAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHUpOBaHHOCTH HAaBbIKA peIECKCUH, TPU3HAHIE CBOETO IPaBa Ha OIIUOKY
Y TAKOI'O XK€ MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS



— AKTUBHOE ydyaCTUE€ B pEIICHWU NPAaKTHUYECKUX 3anay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHMW3allid, ToOpoja, Kpas) TEXHOJOTHYECKOW |
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3HUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

— OpHUEHTALUs Ha NMpUMEHEHHE (U3MUYECKUX 3HAHMW AJI1 peuleHus 3a1ad B
o0JacTh OKpy’Karolled Ccpenbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH MX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TIJI00aJIbHOIO XapakKTepa HKOJIOIMYECKHMX IMpoOJeM M MyTed HuX
peuieHus;

8) agmanranum K M3MEHAIOIMMCH YCJOBHMAM COLMAJTBHOM M NPHPOIHONI
cpeabl:

— NOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PHU3MYECKON HANpPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTUX;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 IPAKTHYECKYIO
NEeSATENBHOCTD;

— mOTpeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hciie GOpMyIUPOBATh
UJIeH, TOHSTHSI, TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(PULINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEHW B 00JaCcTH
(1)5637197

— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHHWH HOBBIX (UINYECKUX
3HAHUIM;

— CTpeMJICHHE aHAJM3UPOBATH U BBISBIISITH B3aUMOCBSI3U PUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHWCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpendy,
BO3MO’KHBIX INTIOOAJIbHBIX MOCIEICTBUN.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs TPOrpaMmbl IO (PU3UKE HA YPOBHE OCHOBHOT'O OOILIETO

obpazoBanmsi y oOydaromerocss OyayT chHOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONTUE TO3HABATEIILHBIC YHUBEPCATIbHBIC yUeOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4eOHBIE  JCHCTBHS,  PETyJSTUBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jijornueckue AeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALUNA, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3yYEHUU (U3NUYECKUX
SIBJIEHUI U IIPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIB30BAHUEM JETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUI, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 perieHns yueOHON PU3NIecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJXOJSIIET0 ¢ yYETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY ILIaHY OIBIT, HECJIOKHBIN
(¢u3nyecKuil SKCHEPUMEHT, HEOOJIbIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMSI,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEION0KEHUSI 00 X pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIMM WM JAHHBIX C YYETOM MPEAJIOKCHHON Y4eOHOM
bu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYI (OpMYy TpEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3ala4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAaJbHbIe Y4eOHbIe N1elCTBHUA:

B X0Ji¢ OOCYXKICHHS ydeOHOro maTepuaia, pe3yjibTaToB J1abOpaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECCTBY 00CYKAAaeMOI TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJauyd U IO KaHHE
0J1aroxeaTeaILHOCTH OOIICHUS,



COTMOCTABJISITh CBOU CYXIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXUBaTh Pa3IU4YUE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOIUYHO MPEACTABIATH PE3YIbTAThI BHIIOJHEHHOTO (PU3NYECKOTO OTIbITA
(9KCIIepUMEHTA, UCCIIE0BAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIMBUTY aTbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH IIeJTH COBMECTHOU JIeSATeIbHOCTH, OPTaHNU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpefeisaTb pOJiH, OOCYyXIaTh TMPOLECCH U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HampaBJICHUIO U KOOPIAUHUPYS CBOU ACUCTBUS C IPYTUMU UJICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIaJa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUI pelieHus (pU3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3iIMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOWBUYalbHOE, MPUHSATHE DPEIICHUS B TPYyIMINe, NPUHATHE PEIICHUN
rpyIIoN);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIlIeHUsT (PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJI]:, MOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTIOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHBBI B AECATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
bu3MUeCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJI0oBeKa B XO/1€ CIOopa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIrOro;



npu3HaBaTh CBOE MPaBO Ha OMMOKY IMPU pEHICHUH PU3NYECKUX 33134 WUIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOrO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIN:

UCIIOJB30BaTh  TMOHATHUS:  (U3KMYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHCTBYOIIAS
ChIIa, nedopmarnus (ynpyrasi, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWIKEHHE, HEPABHOMEPHOE  JBWKEHUE, HHEPIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUs], Tepe/iada JaBICHUs TBEPABIMU TE€JIAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE MaBJICHHWE, IUIABAaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIruM) MO ONHCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHUS B TPHUPOJE:
NpPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM W HEXKUBOU
MpUPOAE, NCUCTBUE CUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XKUBOW OpraHW3M, IJIaBaHHE PbIO, pblYaru B
TEeJIe YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BEIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (DM3UUECKHUE SBICHUS, UCTIONB3YS
dbuznyeckue BeIUIMHBI (Macca, 00hEM, TIIOTHOCTh BEIIECTBA, BpEMSI, Iy Th,
CKOPOCTh, CPEIHSA CKOPOCTh, CHJIa YNPYTOCTH, CUJIA TSXKECTH, BEC Tena,
Cujia TpeHusl, JaBlieHue (TBEPAOrO Tea, )KUJIKOCTH, Ta3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOd(PhUIIMEHT TMOJE3HOr0 JEeUCTBUA MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAST DHEPTUsl), MPH OMUCAHUM TMPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJIB3YEMBIX BEJTUYMH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TIpaduKu
W3YUYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ysl TIPaBUIIa CJIOKEHUsSI CUII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPHU HSTOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE SBJICHHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIECTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Jauy 3aIIUCBIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ui PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0BAaHUS BbIIEIATh IPOBEPSIEMOE
NPEANOJIOKEHNE (TUIIOTESY ), PA3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaXOIUTh OIIMOKM B XOJE OIBITA, AENaTh BBIBOJBI MO €ro
pe3yibTaTam;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(u3nyECKUX CBOMCTB TeM: (POPMYIMPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOTO0 000pyAOBaHNs, 3aUCHIBATh X0/
ombITa ¥ (OPMyYIHUPOBATH BHIBOIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX H
upoBbIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Y4ETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DM3HUECKON BEJTMYUHBI OT
JIPYrofl C HCIOJNb30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs Tena OT BPEMEHU JIBU)KCHMS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILJIOLIAAU CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTIPY’KEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIEAOBAaHUSA, CcOOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBHUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC
NOpPEUIOKEHHBIX TaONUIl U TIpadUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIEJOBaHMSI;

IPOBOANTH KOCBEHHBIE HU3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUs, TaBJICHHUE
BO3/lyXa, BBITAIKUBAIOUIAs cuja, JCHCTBYOIIAs Ha IMOTIPYKEHHOE B
KHUAKOCTh  TeNo, KOd()PUUMEHT TMONEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAHU3MOB), CJenysl NPEIIOKEHHOW HHCTPYKLMHU: INPU BBINOIHEHUU
U3MEpPEHH coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAQUCHHUE NCKOMOM BEJIUYUHEI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHbIM
000py0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIMUEcs COCyAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh IPUHIMIBI JEUCTBUS M3YyYEHHBIX HpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SBICHUM U HEOOXOAUMbIE (PU3UUECKNE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
KU3HU 1)1 obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHH ¢ MPUOOpaMH U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJIEHUSI HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPYKAIOILEH CpeLE;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBONM WM MOXKET OBIThH
HEIO0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BHITIOJHEHUH yY€OHBIX 3a/laHUi HayYHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPKAHU, CIIPABOYHBIE MaTEpUabl, PECYpPCHI
cetu UHTepHer, BiageTh MNpUEMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMaLUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTIYIO;
co3/1aBaTb COOCTBEHHBIE KPATKHE NMUCBMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPkKAHUSI, B TOM



YyucIie myOJuYHO AeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHUM, MTPU 3TOM TPAMOTHO HWCIOJIb30BaTh M3yYCHHBIN
MOHSATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTALIUEH;

NPU BBHITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJIEAOBAHUN pacrpeessTh
00s13aHHOCTH B TPYyNIl€ B COOTBETCTBHUU C TOCTABICHHBIMH 3aJla4aMH,
CICIUTh 3a BBINOJHECHHEM IIJlaHAa [JACWCTBMM, aJ€KBAaTHO OILICHHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TIPYNNbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOLIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

UCIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(Hble Tela, HACBIIEHHBI W HEHACHIIIEHHBIN Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBIEHUA (TEIJIOBOE pacIIMpPEHUE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHUE, KAWLISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMsA, IJIaBICHHE, KpUCTaiM3auus (OTBEpIEBaHUE), KUIICHUE,
TeIruIonepeaaya (TEerIONpPOBOHOCTb, KOHBEKLMS, U3ITy4YECHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJECHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKLIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpYXarolleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnyueHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES], CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJ, Apei( MoIr0COB, POJIb MArHUTHOT'O NOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHSAHUE, TPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBIACIATH CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAeNbHAs TEIUIOTa



IUTaBIICHUS, yJeJbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO [EHCTBUS TEIUIOBOU
MaIIMHbI, OTHOCUTENbHAS BIAXXHOCTh BO3/lyXa, IEKTPUUECKUH 3apsi, CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKeHHe, CONPOTUBIEHUE IPOBOJHUKA,
yAeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pA00Ta M MOILITHOCTH AJIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICH
UCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIBI PU3NIECKUX BEIUYHH,
HaXOJUTh (DOPMYIIbI, CBSI3BIBAIOIIME JIaHHYIO (PU3NYECKYIO BEJIMYHHY C
JIPYTUMHU BEIUYMHAMH, CTPOUTH TpadUKyd H3yYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEJIIUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MMOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOU TEOPHUH
CTPOEHHUSI BEIIECTBA, MPUHIIMI CYNEPIIO3ULIUU TOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsijia, 3akoH OMa J1Jisl yyacTKa 1enu, 3aKOH
Jbxoyns—Jlenua, 3aK0H COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA U 3alKMChIBATh €T0 MaTEMAaTHUYECKOE BhIPAXKEHHE;
OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBIAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrnYecKux
[IaroB C OMOpod Ha |—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHUCTBUS, MCIOJIb3YsS 3aKOHbl U
dbopMyibl, CBsA3BIBAONIME (PU3NYECKHE BEIUYMHBI: HA OCHOBE aHalM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX [ pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHus, MPOBOAUTH pPacu€Thl W CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIETOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWJIBHOCTh IOPSIKA
IIPOBEJICHUS HCCIEI0BaHNUs, 1€TaTh BbIBOIBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UUECKUX SBJICHUA WU
bu3HYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIecCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYEHHH OT IBETa H3Iy4arolieil (Moronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsS] BOJABI OT TEMIIEpaTyphl >KUJIKOCTU U
wiomwaan €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel W B3auMOJCHCTBUE
AIEKTPUUECKUX 3apsi/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEWUCTBUSA



MAarHUTHOTO TOJII HAa MNPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (hopMyInpoBaTh
MIPOBEPSIEMbIC MPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITA U (POPMYIIUPOBATH BHIBOIbI;
BBITIOJIHATH NIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO31yXa, CHJIbI TOKAa, HANPSOHKEHUS C MCMOJb30BAHUEM aHAIOTOBBIX
npuOOPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPABHUBATH PE3YyJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HYECKON BEIUYHUHBI OT
JIPYroi C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBJIEHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUCHMS U YAEIbHOTO CONMPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha POBOJHUKE,
UCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJJIEIBHOIO  COEAUHEHUN
MIPOBOJTHUKOB): TIJIAHUPOBATh HWCCIEJOBAHUE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIEAys NPEIIOKCHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIHII U TpaUKOB, eIaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIEAOBAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKUX BEJIWYUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, paboTa U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIIEIySl MPEMJIOKEHHON MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYHHBIL;

coOJro1aTh NMpaBuUiia TEXHUKU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHuEM;

XapaKTEepPU30BaTh MPUHIUIBI  JIEHCTBUS M3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOILJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpPMETP, BOJILTMETP,
CYETUMK DJIEKTPUYECKOM DHEPTUHU, HIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUU U HEOOXOIUMBbIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPUTEIbHBIC
pUOOPHI IO CXEMaM M CXEMATHYHBIM PUCYHKaM (JKUKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTaTElb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHX LIemne C
MOCJIEA0BATENBHBIM U MapaJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS PJIEMEHTOB DJICKTPUUECKHX TETIeH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIBb30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpallleHUH ¢ PUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUs 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIleH cpesie;

OCYIIECTBIIATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUS B
WuTepHere, Ha OCHOBE HMEIOIIUMXCS 3HAHUW M TMYyTEM CpPaBHEHUS
JOTIOJTHUTEILHBIX UCTOYHUKOB BBIJEIIATH HH()OPMAIUIO, KOTOPas SIBIISETCA
IPOTUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUI HayYHO--TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MaTEpUabl, PECYpPCHI
cetu VHTepHer, BiameTh nNpuEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJICpKAHHUS, B TOM YHUCIIE ITyOIIMYHO MPECTABISAThH PE3YIbTAThI TPOSKTHOU
WJIA UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
U3yYeHHBbI TOHATUIHBIA amnmapar Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIJICHHE MTPE3CHTAINEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHMHA (DU3HMUECKUX
IPOLIECCOB pacHpeiensaTh OOS3aHHOCTH B TPyNIEe B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 3a BBHIMOJHEHUEM IIJIaHa ACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIaJ B
JesITebHOCTH TPYIIIbI, BBICTPauBaTh KOMMYHHKATHUBHOE B3aMMOJICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3peniaTb KOH(IUKTHL.

K xonIy 00ydeHus B 9 kjacce peaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTcuéTa, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyras, mnjacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEpEerpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUUYECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, UHQPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTb M JalbHO30PKOCTD,
CHEKTPbl UCIYCKAHUS W MOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHHs,
U30TOIIbI, II€PHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE IBIDKCHHE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHY)KJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpPOCTPAHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITyYEHHSI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy>KaroleM mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJE:
MIPWINBHI M OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
pPaaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IyYCHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTMCHIBATh U3yYCHHBIC CBOMCTBA TeN M (DU3UUECKUE SBICHUS, UCTIONH3YS
dbu3nyeckue BeNUYUHBI (CpelHSsl MU MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyThb, YrioBas
CKOpOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMITYJIbC Tela, HWMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKasi SHEPTHsl, IEPUOJ]
¥ YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETAa, IIOKA3aTellb MPEJIOMIICHUS CpEeIbl), MPU OMHCAHUHU
MPaBUJILHO TPAKTOBATh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HauEHUS W €AUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BEMYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBIEHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3UIMK CWJI, NPUHIUI OTHOCUTENbHOCTH [ 'anmuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



OpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTYaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TOTHIECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUM,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THBIC 3aa91 (OITMPAOIINECS HAa CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEJTMYUHBI: HA
OCHOBE aHaj3a yCIOBUS 33J]a4M 3aITUCHIBATh KPATKOE yCIIOBUE, BBISIBIIATH
HEJOCTAIONINe WM U30BITOYHBIE JaHHbBIE, BIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOJUTh pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD TIOTYYEHHOTO 3HAUEHUST PU3NIECKON BETNINHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TTOMOIIH
($u3NYECKUX METO/MOB, MCIOJb3Yysl OMUCAHHE HCCIEeTOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABUJIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOACHUHN U OTBITOB;

NPOBOJAWTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOaHWH, PSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JUH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
000pyI0BaHusl, ONMCHIBATh XOJI OTIBITA M €T0 PEe3yJIbTaThl, POPMYINPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpenHee 3Ha4YeHHE H3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparoield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH MTPH
PaBHOYCKOPEHHOM JBW)KCHMHM O€3 HadaJbHOH CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJUHBI HUTH, 3aBUCHMOCTH
yria OTpaXEHHWs CBeTa OT yrIja MaJCHUS U yria MpPeJOMJICHHS OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BUJIEC TaONHIl U TpaduKOB, IeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIEA0BAHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTb U YCKOPEHHE TeJIa IIPU PABHOYCKOPEHHOM JABUKEHUHU, YCKOPEHHE
CBOOOAHOTO TAaJEHUsA, >KECTKOCTh MPY>KUHBL, KOIPPUIMEHT TPEHUS
CKOJIbKEHUS, MEeXaHudeckass padoTa M MOIIHOCTh, YacTOTa U TMEpPUOJ]
KOoJe0aHUN MAaTeMaTU4YeCKOro W NPYKMHHOIO MAasiTHUKOB, ONTHYECKas
Cuia coOupamoleld JIMH3bI, pPaJUOaKTUBHBIM (OH): IUIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINIOJIHATH
U3MEpEHHs], CIeAys MPEeNOKEHHOW WHCTPYKLMH, BBIYUCISATH 3HAUCHHE
BEJIMYMHBI U AaHAJTU3UPOBATH MOIYUECHHBIE PE3YJIbTAThI C YUYETOM 33ITaHHOM
HOTPEIIHOCTH U3MEPEHUI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
obopymoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [IJIJaHETapHasi MOJEJIb ATOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPUHIUMBl JACUCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
CHOUIOMETp, JaTUMKHU IOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa), ucnonb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX ITPOLIECCOB ITPU
pelieHnr  y4eOHO--TIPAKTUYECKUX 3aJad, ONTUYECKUE CXEMBbI JUIs
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMPAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU Il oOecreueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYKAIOILEH Cpee;

OCYLIECTBIISATh MOMCK HMHpopMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENbHO (OPMYIIHUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh
IYTH ONPEENICHUsI JOCTOBEPHOCTH MOJIyYEHHON MH(POpMAILMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



UCIIOJIb30BAaTh MPH BHITIOJHEHUHN yY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MaTEpUabl, PECYpPCHI
cetu HHTepHer, BnageTh NpuUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uHPOpMAIlMKM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpKaHMUS,
nyOJIMYHO NMPEICTaBIATh Pe3yIbTaThl MPOEKTHOM MM MCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BATh  H3yYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTalMell ¢ Yy4y€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 7 knacce/ [epsimkun A.B., O61iecTBO ¢ OrpaHuYeHHON
OTBETCTBEHHOCTHIO «M3/1aTenbCcTBO «DK3aMEH

» dusuka, 8 knacc/ [lepeimkua A.B., O011eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCThIO «M3/1aTenbCcTBO «DK3aMEH

» ®usuka, 9 knacc/ [leppimkun A.B., OOmiecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»

» dusuka, 9 xknacc/ [epsimkuna A.B., I'ytauk E.M., O6m1iecTBO ¢ orpaHnYeHHOM
O0TBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiecTBo «M3aaTenscTBO
«IIpocsemieHue»

7 KITACC

1. PaGouas nporpamma.

2. I[Iporpammbl ocHOBHOTO 00111er0 0Opa3oBanus. Pusuka. 7 — 9 kiaccel
(aBTopsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. TIlepwiikun A.B. ®uzuka. 7 kinacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011
5. Jlykammk B.W. CoopHuK BonpocoB u 3ajad 1o ¢usuke. 7-9 xi1. — M.:
[Tpocsemenne, 2010. —192c.

8 KJIACC



1. PaGouas nporpamma. @usuka. 7 — 9kmnaccol: yueOHO-METOUYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUM C BEIOPAHHBIM YU4EOHUKOM:

4. Ilepoiukun A.B. ®uzuka. 7 kinacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHuK BonmpocoB u 3aj1ad no ¢usuke. 7-9 k1. — M.:
[Tpocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxopa T.B. ®uzuka. 7 knacc. JJaboparopubie padoTsl. KOHTpoIbHBIE
3amanus. —Caparos:Jluieii, 2014.

8. «KonTponbHO-u3Meputensubie Matepuansl. Pusnka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeToaudeckoe nocooue/ A.E. Mapos.-
M.: dpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®usuka-8ki 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paOOTHI-8

kiacc 2017 M. lpoda



13.B.B. lllaxmaTtoBa ,0.P. llledep Juarnoctuyeckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuit Coopark Bonpocos u 3agau
2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOUYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-e u3zz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUH C BEIOPAHHBIM YUYESOHUKOM:

4. Ilepoiukun A.B. ®uzuka. 7 knace. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.U. CoopHuK BonpocoB u 3aj1ad 1o ¢usuke. 7-9 xi1. — M.:
[Tpocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uzmanme,- M.UJIEKCA, 2013.

7. Actaxoa T.B. ®uzuka. 7 knacc. JJabopatopubie padoTsl. KOHTpoIbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbHO-U3MepuTenbHble MaTepuanbl. Pusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeToaudeckoe nocooue/ A.E. Mapos.-



M.: dpoda, 2011.- 123c.:

KoHTposbHbBIE U1 caMOCcTOsATENbHBIE padOTHI IO Pu3MKe. 9 Kacc: K y4eOHUKY
A.B. Ilepbimkuna, E.M. I'ytauk «®usuka 9 kinacey / O.U. I'pomuesa. — M.:

N3 narenncTBO «OK3amen», 2014.

Tectel o pusuke. 9 knace: k yueOHuky A.B. Ilepeikuna, E.M. I'yTHuK
«DPu3uka

9 knace» / O.M. I'pomueBa. — M.: MznarenscTBo «OK3aMen», 2010.

®dusuka. 9 kimacc. TeMaTudueckue TECTOBBIC 3a0aHus I MOAroToBKU kK [TUA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SApocnasis: OO0 «Akagemus

pasButHs», 2014.

METOANUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

7 KITACC

1. PaGouas mporpamma.

2. I[Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

4. Tlepwiikun A.B. ®uzuka. 7 kinace. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.U. CoopHuK BonpocoB u 3aj1ad 1o ¢usuke. 7-9 xi1. — M.:

[Tpocsemenune, 2010. —192c.



8 KIIACC

1. Pabouas mporpamma. @usnka. 7 — 9ximaccel: yaeOHO-METOIUIECKOTO TOCOOHS
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepoeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUM C BEIOPAHHBIM YUYEOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. YueOHUK it 0011eo0pa3zoBaTeIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHuK Bonpocos u 3a1ad 1o ¢usuke. 7-9 k1. — M.:
[Ipoceemienue, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE
pabothl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padoTsl. KoHTpONbHBIE
3amanus. —Caparos:Jluieii, 2014.

8. «KonTponbHO-u3Meputensubsie Matepuainsl. Pusuka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedOHo-meToaudeckoe mocooue/ A.E. Mapos.-
M.: dpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®usuka-8ki 2017 M. Ipoda

11.H.B. ®unonoBnu Metoanueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paOOTHI-8



kiacc 2017 M. Hpoda

13.B.B. lllaxmaToBa ,O.P. llledep /Anarnoctuaeckue padoTsi -8 kirace 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuit Coopauk Bonpocos u 3agau
2015 M. Jlpoda

9 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOUYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Cocr. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

4. Ilepoiukun A.B. ®uzuka. 7 knacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHuK BonpocoB u 3aj1ad 1o ¢usuke. 7-9 xi1. — M.:
[Tpocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxopa T.B. ®uzuka. 7 knacc. JJabopatopubie padoTsl. KOHTpoIbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KonTponbpHO-u3Meputensusie Matepuansl. Pusuka. 7 kiacc/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yuedOHo-meroaudeckoe nocooue/ A.E. Mapos.-
M.: Ipoda, 2011.- 123c.:

KonTponbHble 1 camocToATenbHbIE Pa0OTHI MO (u3HKe. 9 Kiacc: K y4eOHUKY
A.B. Ilepoimkuna, E.M. I'ytHuk «®usuka 9 kinacey / O.U. I'pomuesa. — M.:
N3narenscTBO «OK3amen», 2014,

Tectel o pusuke. 9 knace: k yueOnuky A.B. Ilepeiikuna, E.M. I'yTHuK
«Pusuka

9 xmacc» / O.H. I'pomrieBa. — M.: U3narenscTBo «OK3amen», 2010.

®dwuzuka. 9 knacce. TemaTudeckue TECTOBBIC 3a1anusl 1715t oaArotoBku K ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SApocnasis: OO0 «Akagemus

pa3BuTus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

EJAMHAS KOJUIEKIUA LTUPPOBBIX OBPA3OBATEJIbHBIX PECYPCOB
http://school-collection.edu.ru/ 7 KIIACC

. bubnuoreka — Bcé o npeamery «duzukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas komtexius iudpoBeix 00pa3oBaTeNbHBIX PECYpCOB. — Pesxxum
nocryna: http://school- collection.edu.ru

4. NnTepecHble MaTepHalibl K ypokam (PU3UKH MO TeMaM; TECTHI TI0 TEMaM;



HarJIsHbIe TOcOOUs K ypokaM. — PexxuMm noctymna: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTenbHBIC PECYpPChl. — Pexum goctyna:
http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKY 110 Pusnke. — Pesxxum nocryma: http://www.fizika.ru
8 KJIACC

1. bubaunoteka — Bc€ o npeamery «dusnkay. — Pexxum goctyna:
http://www.proshkolu.ru

2. BuneoomnbITsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas komnekuust nudpoBbIx 00pa3oBaTeIbHbIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. lHTepecHble MaTepralibl K ypokaMm (PU3UKH 10 TeMaM; TECTHI TI0 TeMaM;
HarJIsHbIE TOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DiekTpoHHbIe YueOHUKH 110 Pusuke. — Pexxum nocryma: http://www.fizika.ru
9 KJIIACC

1. BuneoonsiTsl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Equnast koyutekius mudpoBeIX 00pa30BaTeNbHBIX PeCypcoB. — Pexum
noctymna: http://school- collection.edu.ru

3. MaTepecHbie MaTepHalibl K ypokaMm (PU3UKHU TI0 TEMaM; TECTHI 110 TeMaM;
HarJsAHbIe TOcoOUs K ypokam. — Pexxum goctymna: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTenbHbBIE pecypchl. — Pexxum moctyma:



http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 0 (usuke. — Pexxum gocryna: http://www.fizika.ru

6./Iucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpwITHIH KI1acc.
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