[Tpunoxenune

k AOOII OO0

PABOYAS IPOTPAMMA
(ID 2827884)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JUIs oOyJarommxcs /-9 KiaccoB



INOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTABJICHa Ha OCHOBE IOJIOXKEHH M TpeOOBaHWIl K pe3yJibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHOW MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yueToM (eaepaibHON padboyeit mporpaMmbl BOCIUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeamera « OUsnkay.

Copnepxanue mnporpamMmbl 1o (U3UKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3alUi0 U3YYCHUS
¢u3uKN Ha AESATeNbHOCTHON OcHOBe. B mporpamme mo ¢usuke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzanuu Tpedboanuit ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METaNpPEIMETHBIM pe3ylbTaTaM OOyUYEHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEJAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no pusuke ycraHaBIUBAET paclpeesieHe yueOHOro MaTepuaa
1o rogam oOydeHwust (10 KjaccaM), mpejiaraeT MPUMEPHYIO MOCIEI0BATSILHOCTh
W3YYEHUS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA NMPEAMETHOIO COACPKAHHS H
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuxcsi.

[TporpamMma mo @Qusuke pa3zpaboTaHa ¢ IEJbI0 OKa3aHHUsS METOAMYECKOM
MOMOUIY YYUTEIIO B CO3/1aHUU paboueli IporpaMMsl [0 y4eOHOMY IPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIIIUM [JIs  €CTECTBEHHO-HAayYHbIX
y4eOHBIX MPEAMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB
W SBJICHUHM, HW3y4aeMbIX XHUMHEH, OWoJiorueid, acTpoHOMHEel u (U3UYECKOU
reorpadgueii, BHOCHUT BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
NpeloCTaBsieT HauOoJjiee sCHbIe oO0Opaslbl MPUMEHEHUsT HAy4YHOro METoJa
MO3HAHMS, TO €CTh CIIOC00a MOJIyUYeHHUsI JOCTOBEPHBIX 3HAaHUN O MHUPE.

Onna w3 TJIaBHBIX 3a/a4 (U3UYECKOro 0Opa3oBaHMsSI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TIPaMOTHOCTH H
MHTEepeca K HayKe y 00yJaromuxcs.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE NPEANOJaraeT OBJIAJICHUE
CIEAYIOINMU KOMIETEHTHOCTSMH, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSCHSTH SIBJICHUS,

e OIIEHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JIAHHBIE U  HCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeNIbCTBA JJIsl MOJyYEHUSI BBIBOJIOB.

[lenn w3yueHuss (uU3MKH Ha ypPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpenenensl B Konuenuuu mnpenojaBanus ydeOHoro mnpenmera «®duszuka» B
oOpa3oBaTenbHBIX oOpraHu3auusax Poccuiickoit ®enepanuu, peaau3yronImux
OCHOBHBIE  00111€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPKACHHOW pEIICHUEM



Komnerun MunucrepctBa npocgenienus Poccutickoit ®enepaiu (IpoTOKOJ OT 3
nexadbps 2019 r. Ne [1K-4BH).
ey uzyyenus: pusuku:

npuoOpeTeHne HMHTEpeca W CTpEeMJICHHS OOy4aromMXcsi K HayqyHOMY
U3YyYCHHUIO TPUPOIbI, Pa3BUTHE UX HHTEIJICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIIECHUS K OKPY KAIOIIUM SIBIICHUSIM;
¢opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3yYeHUS
OCHOB CTPOCHHS MaTepuH U (yHJAaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupOBaHHE TPEACTABICHUNA O PONU (PUUKH ISl PA3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyamyuien
npo(heCcCUOHATILHON JIEATENbHOCTH, CBA3aHHOM C (PU3MKOMN, MMOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTKeHHME 3TUX IIeJIed MPOorpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOI'O
o01ero o0pazoBaHust 00ECIICUUBACTCS PEIICHUEM CIICTYIONINX 32124

NpuOOpeTeHNE 3HAHWK O JUCKPETHOM CTPOSCHHWH  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJCKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHMIIUX PACUYCTHBIX 3adady C
UCIOJIb30BAaHUEM buszHUecKux MOJIETIeH, TBOPYECKUX u
MIPaKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HAOIIOJATh MPUPOIHBIC SIBIICHUS W BBIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCIIOJIb30BAaHUEM U3MEPUTEITBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHPOpPMAIUEH (PU3NUECKOTO COACpPKAHUSA,
BKJIFOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHSIX (DU3WKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE WH(OPMAITUH,

3HAKOMCTBO cO cepamu npodeccHoHaIbHON AeATSILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (DU3UICCKOIN HAYKH.

Ha uzydenne ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro

oOpasoBanus otBonuTcst 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hezeno), B 8
Kiacce — 68 waco (2 yaca B Hemenmo), B 9 kimacce — 102 gaca (3 yaca B Heaelo).

[Ipenyaraemeiii B mporpamMmme mo ¢Gu3mke mnepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YIUTENb JeliaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PabOT W OMBITOB C Y4YETOM HWHAUBUIAYaIbHBIX OCOOEHHOCTEH
OOy4JaroIMXcs, CMHUCKA JKCIEPUMEHTAIBHBIX 3aJaHui, TpeajaraéMplXx B paMKax
OCHOBHOTI'O roCy/1apCTBEHHOTO ’K3aMeHa 1o ¢busuke.



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Paznen 1. ®u3uka u e¢ poJib B NO3HAHUM OKPY:KAIOLIEro Mupa.

®usuka — Hayka o mpupoie. SBieHus npupoabl. PU3NUECKHUE SABJICHUS:
MEXaHUYECKHUE, TEIMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnmyeckux BenuuuH. Duzmyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cuctemMa eIMHULL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3y4yaloT MPUPONY.
EcTtecTBeHHO-HAay4HBIII METOJ TMO3HAHUS: HAOJIO/IEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIMOTE3, OObSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIETICH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUIOBbIE, OJIEKTPUUYECKHUE, MAarHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. duznueckue nMpuOOPHl U MPOLEAYypa NPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopmusvie pabomul u onvimel.

1. OmpeneneHue 1EHbI IeIEHUs IKaJIbl U3MEPUTEITLHOTO TIprbopa.

2. M3mepenue paccTosiHUM.

3. H3mepenue oObeMa KUAKOCTH U TBEPJOTO TEa.

4. OmnpezaeneHue pa3MepoB MaJIbIX TEJL.

5. M3mepenue temmeparypbl MpU MOMOIIU >KUJIAKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIepaTyphl.

6. IIpoBengeHue uccienoBaHusi MO MPOBEPKE TUIIOTE3bI: JAIbHOCThH MOJICTA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJIbllie, YeM OOoJIbllle BhICOTA
mycKa.

Pa3znen 2. IlepBoHayajibHble CBeIeHNSI 0 CTPOEHUHU BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OINbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JBmxenne wyactull BemiecTBa. CBA3b CKOPOCTH JIBUKEHUS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. B3aumonelcTBHe YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHMS BEIECTBA: CTPOSCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KkpucTammyeckux) Tesl. B3auMocBA3b MEXAy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTU
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. HabGmonenue muddysuu.
3. HaOmionenue  siBieHud,  OOBACHSIONIMXCS ~ TMPUTSIKEHUEM  WIU
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuwvie pabomul u onvimul.

1. OueHka JuaMeTrpa aroMa METOJOM psoB  (C  HCIONb30BaHUEM

dotorpaduii).
2. OnbITHI 10 HAOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIAKEHUS.
Paznen 3. /IBu:keHHe U B3auMO/AeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JBUKCHHE.
Ckopoctb. CpenHsii CKOpOCTh NMpPU HEPAaBHOMEPHOM JBMXKEHUHU. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SlBnenue wuHepuuu. 3aKOH WHEPUMU. B3auMoJelcTBHE Tel Kak MNpUYMHA
M3MEHEHUSI CKOPOCTH JABWXKEHHsS Ted. Macca kKak Mepa HWHEPTHOCTU Teda.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH € KOJMYECTBOM MOJICKYJ B €IUHUIIEC
0o0BEMa BeIECTBA.
Cuiia Kak xapakTepucTHKa B3auMoJiecTBUsl Ted. Cuia ynpyrocTd M 3aKOH
['yka. M3mMepeHune cuibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHWE TATOTEHUS U CHIIA
TskecTH. CHita TsDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Crnoxkenune
CWJI, HapaBJIEHHBIX MO OAHOW mpsiMoil. PaBHomelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbXKEHHS U TPEHUE TTOKOs. TpeHue B MpUpOie U TEXHUKE.
Jemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. Habmronenve n3MeHeHHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBHIO TEI.
6. CrnoxxeHue cuJj, HalpaBJIEHHBIX 110 OAHOUN MPSIMOil.
Jlabopamopmuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO JIBUKEHUA (IIApUKA B JKUIKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. Ompenenenne CpemHE CKOPOCTH CKOJBKECHHSI OpyCKa WM IapuKa I10
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeA.

4. ONBITBI, JEMOHCTPUPYIOIIUEC 3aBUCUMOCTH pacTsokeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKHMIAKOCTENH U ra3oB.



JaBnenue. CriocoObl yMEHbIIIEHUS W yBEJIMYEHUS JlaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JIaBJICHUS Ta3a OT 00beMa, Temmeparyphl. llepemaua naBneHus
TBEPJIBIMU TEJaMH, KUJIKOCTIMU W razamu. 3akoH [lackans. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS KUAKOCTH OT IIyOMHBI. ['mapocTaTudeckuit
napanokc. Coobiaromuecs cocyabl. [ uapaBinueckue MEXaHU3MbI.

AtMocdepa 3emian u armocdepHoe gamieHue. [IpuduHbBI cyliecTBOBaHUS
Bo3nymHON oOonouku 3emum. OmbiT Toppuuenmu. M3mepenue atmocdepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 n3MepeHust aTMOCHEPHOTO JaBICHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeNO. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTH JAABJICHUSA ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U TA30M.

Coobmiaromuecs cocyabl.

['mppaBnudeckunii mpecc.

[IposiBrieHHE NEUCTBUSA aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BbEMa MOTPYKEHHON YacTu
T€Ja U MIIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHJIBI BECY BHITECHEHHOMW JKHJIKOCTH.

8. YcloOBHE IJIaBaHUs TEJl: TUIaBaHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IIJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopmuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIBI, JCHCTBYIOIIEHM Ha  Telo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOLIEH CHJIbI, TEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHBAIOIICH  CHUJIBI,
JNEUCTBYIONIEH Ha TENO0 B JKUJIKOCTH, OT OO0OBEMa NOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTHU KUJKOCTH.

5. KoHncrpyupoBanue apeomerpa UM KOHCTPYUPOBaHUE JIOAKU U
onpeJiesieHHe €€ rpy30M0AbEMHOCTH.

Paznen 5. PabGoTa 1 MOIIHOCTDH. DHEPrus.

Mexanunueckas pabota. MOITHOCTS.

[IpocThie MexaHW3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbryara. lIpumeHeHune mpaBuUjia paBHOBECHs pblyara K OJIOKY.
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«3onoroe mnpaBusio» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TIOTCHIMAJIbHAs SHEPIHS.
[IpeBpailieHre OHOTO BUAA MEXAHUUYECKON SHEPTUU B IPYroi. 3aKOH COXpaHEHUS
SHEPTUH B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKECHUH Tela

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccrnenoBanue yclIOBUM PAaBHOBECHS pblUara.
3. H3amepenne KIIJ[ HaKTOHHOM MIOCKOCTH.

4. H3yyeHne 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.
8 KJIACC

Pa3zneun 6. TeruioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUHU CTPOCHUSA
BellecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYN. ONBIThI, HNOATBEPKIAIOLINE
OCHOBHBI€ I10JIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopgenun TBEpAOro, JKUAKOIO M Tra3000pa3HOr0 COCTOSIHMM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBONCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUW MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUA. TEIIOBOE paCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHXKEHUS
yactull. BuyTpeHnsist »Heprusi. CrmocoObl W3MEHEHUsI BHYTPEHHEH JHEpruu:
Teronepeaaya 151 COBEPILICHUE paboThI. Buner TEIUIoNEepeAauu:
TEIUIONPOBOHOCTD, KOHBEKLIUS, U3JIyUEHHUE.

KonudecTBo TeruoTel. YnenbHas TEIIOEMKOCTh BEIIecTBa. TermiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TerioBoro Oananca. IlmaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YI€JbHAs TEIJIOTA ILUIABJICHUS.
[TapooOpa3oBanue u koHaeHcarus. Vcmapenue. Kumenme. YnenpHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHUIEHUS OT aTrMochepHOro
JIaBJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTAa CTOPaHusl.

[Ipunuunel paboTsl TermaoBbix asurareneid KIIJ TtermmoBoro nuratesns.
TeroBble ABUTATENN U 3aIUTAa OKPYKAIOIIECH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysun.

Habmtoienue siBieHN CMavYiBaHUS U KalTWJUIAPHBIX SIBJICHUH.
HabmoieHue TernaoBoro pacumpeHus Tell.

V3MeHeHre AaBJICHUs Ta3a MPU W3MEHEHWH O00bheMa M HarpeBaHWUU WIIH
OXJIXKICHUU.

[TpaBuia u3MepeHus TEMITEPaTypHI.

Bune! Tenmonepenayu.

OxJaxieHue Npyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHnH padOTHl BHEITHUMHU CHUIIAMH.

. CpaBHEHME TEIJIOEMKOCTEMN Pa3IMYHbIX BELIECTB.

. Habmonenue kunenus.

. Habmrogenue nocTostHCTBA TEMIIEPATyphl IIPH MJIaBJICHUU.
13.

Moenu TEIIOBBIX ABUTaTEIEH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOJACHUIO TEIJIOBOTO PACIIMPEHMS Ta30B, KUIKOCTEH WU
TBEPBIX TEI.

OmnpezneneHue AaBiaeHUs BO3yXa B OAJJIOHE MIMpPHUIIA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABIICHUS BO3yXa OT €ro
00BEMa M HATPEBAHUS W OXJIAXKICHHUS.

[IpoBepka runoTe3bl TUHEUHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTU
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHsT BHYTPEHHEH OJHEpruuM Tejla B pe3yJbTaTe
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue sIBJIEHUS TEIJIOOOMEHAa TPU CMENIMBAHUM XOJOJHOW U
ropsit4yer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEIMJI000MEHE C HArPEThIM METAITTMYECKUM ITUITUHAPOM.

OmnpeneneHue yieabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucnapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

OmnpeneneHue yieabHONW TEIUIOTHI MIABICHUS JIbA.

Pazgen 7. DaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onektpusanus Ten. JBa pona anekTpuueckux 3apsiaoB. BzaummopeiicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUSA
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEIaMU).

OnekTpuueckoe mnoje. Hanpsk€HHOCTh anekTpudeckoro mois. [lpuHiun
CYNEPIIO3UIIMU DIICKTPHYCCKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenmu smeKTpudecKux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXPaHEHHs
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAaHUSA DIJIEKTPUYECKOIO TOKAa.
W cTOYHUKN TOCTOSHHOTO TOKa. JIeHCTBHS SIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUIA TOK B KUJIKOCTSAX U raszax.

Onextpuyeckas nenb. Cuna Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBIiieHHE NMPOBOJHMKA. YJEIBHOE CONPOTUBIIEHHE BellecTBa. 3akoH Oma
o ydactka uenu. IlocnepgoBaTenbHOE W MAPAIUIEBHOE  COCAMHEHUE
MPOBOJHUKOB.

Pabota u MONIIHOCTb JJEKTpUYECKOro TokKa. 3akoH Jlxoyms—JleHna.
DneKkTpuyecKre Uenu U MoTpeOUTeNnn EKTPUIECKOr sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3aUMOJENCTBME  TOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HaY€HUE IS )KM3HHU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oJe  JJIEKTpUYECKoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eiCTBME MATHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DNEKTPOJBUIATENb ITOCTOSSHHOIO TOKA. MCIoOnp30BaHME JIEKTPOABUTATENEN B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanest. SIBieHne 3JIEKTPOMAarHUTHON MHAYKUnK. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6b1 MOTYYEHHUS ANEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

Hemoncmpauyuu.

DJIeKTpU3aLus TE.
JIBa poia 3JIEKTPUYECKUX 3apsIIOB U B3aUMOJICHCTBUE 3apSKEHHBIX TEIT.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOTIA.
DJIEKTPOCTATUYECKAS HHIYKIIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsiOB.
[IpoBOAHUKH U TUDIICKTPUKHU.
MoaenupoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
M cTOYHMKYM TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUIECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KHUJIKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHue cuitbl TOKa aMIIepMETPOM.
. I3MepeHune 21eKTpuuecKoro HanpsiKeHUsl BOJIbTMETPOM.
. PeocTtaTt 1 MarazuH cOnpoTUBIICHUM.
. B3aumojielicTBue mOCTOSTHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JEICHUS MOJOCOB MArHUTA.

L 0 N ke WwWwN e

T o = =)
a U1 A W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMAarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOAHUK C TOKOM.

DNEKTpOJBUTaTelb MOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JEKTPOMArHUTHOW MHYKIIWH.

OmneiTel @apajes.

3aBUCUMOCTh HaNpaBJICHUST HWHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HMKHOBCHMS.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimol.

1.

o v kMW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMMU TeJl HHAYKIUEH U 1pH
CONPUKOCHOBEHHUH.

HccnenoBanne JEWMCTBUS  DJIEKTPUYECKOTO TOJISI HA TPOBOJHHUKHA U
JUAJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOHN MU MOCTOSHHOTO TOKA.
M3MmepeHne 1 peryJmpoBaHne CUJIbI TOKA.

W3mepeHne u peryinpoBaHre HaIPsKEHUS.

HccnenoBanyue 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO YEpE3 PE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSKEHMSI HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJN IONEPEYHOTO
CEUEHMs U MaTepuasa.

[IpoBepka mpaBuia CJIOKEHHUSI HANPSDKEHUH MPU  MOCIEI0BATETLHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CHJIBI TOKa NpPH NapaJJICIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEZUCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, MAYIIETO 4Yepe3 JaMIOuKy, OT
HAaINPSKCHUS HA HEM.

Onpenenenue KIIJ narpeBaTensi.

HccnenoBaHre MArHUTHOTO B3aMMOJIEHCTBHS IOCTOSTHHBIX MAarHUTOB.
W3yyeHue MarHMTHOrO IIOJISI  IOCTOSIHHBIX ~ MAarHUTOB IpU  HX
OOBEIMHEHUU U Pa3JICIICHUU.

HccenenoBanne 1eMCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJECUCTBUSA
KaTylIKH C TOKOM M MarHuTa OT CWJIbl TOKa W HANpaBJICHUS TOKA B
KaTYIILKE.

18. MI3ydyeHue AeiCTBHUS MAarHUTHOTO TOJISI HAa IPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue v u3ydeHue padOoThl JJIIEKTPOABUTATENS.

20. 3mepenue KII] snekTpoaBuraTeIbHOM YCTaHOBKH.

21. OnBITBI 1O HCCJEJAOBAHUIO SBJICHUS DJICKTPOMArHUTHOW WHIYKIUU:
WCCIICIOBAHUE HM3MECHEHHWM 3HAYCHUS W HAIpPaBJICHUS HWHAYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIEHUS.

Mexanuueckoe JABwkeHue. MarepuanbHas Touka. (CucremMa oTcuerTa.
OTHOCHUTEIIBHOCTP MEXAHWYECKOTO JIBWKECHHs. PaBHOMEpHOE NPSIMOJUHEHHOE
nemkeHue. HepaBHomepHoe mpsMonauHerHoe ABvkeHne. CpenHsass 1 MIHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckOpeHHOE mpsMoiauHelHHoe aBumxkeHue. (CBoOoaHOE
nageHue. OnsITel ['amues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron m yactora oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[lepBoiii 3axk0H HproTona. Bropoii 3axkon Hetorona. Tpernii 3akoH HeroToHa.
[IpyHLIMN CYTIEPIIO3ULIUU CHUIL.

Cuina ynpyroctu. 3akoH 'yka. Cusa TpeHus: cujia TpeHUsI CKOJIbKEHUS, CUila
TPEHUs IOKOs1, IPYTUE BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TSTOTEHHUS. Y CKOpEHHE CBOOOIHOTrO
nafgeHus. JIpmwxenue nnaHer BOKpyr CosHma. IlepBas kocMmuueckass CKOPOCTS.
HeBecomocTh U nieperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPETJICHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne umiynbsca. IMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABMKEHHUE.

Mexanudeckass pabora W MoOmHOCTh. PaGoTa cuim TsHKECTH, YNPYroOCTH,
TpeHusi. CBs3b dHepruu v padbotel. [loTeHManbHas 3Heprus Tena, NOJHATOrO Haj
IMOBEPXHOCTHIO 3eMiM. [loTeHInabHas S3HEPTUS CKATOM NPy UHBL. KnHeTnueckas
sHeprus. Teopema O KMHETHYECKOW DHEPIrUU. 3aKOH COXPAHEHHUS MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnroneHue MexaHMUECKOro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHME TyTE€H W TPACKTOPHUM NBUXKEHUSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaOnronenue nBuKeHUS Tela M0 OKPY>KHOCTH.

HaGmronenne MexaHHnueCcKuX SBIICHUM, MPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexxka» mpu e¢ PaBHOMEPHOM H  YCKOPEHHOM  JBHUKCHHH
OTHOCHUTENFHO KaOWHETa (PU3UKU.

3aBUCUMOCTh YCKOPEHHS T€ja OT MAacChl Teja M JCHCTBYIOIIEH Ha HETro
CHIIBL.

HaOnroienrie paBeHCTBA CUII IPU B3aUMOJICHCTBUU TEN.

N3meHenune Beca Tesa npu yCKOPEHHOM JIBUKECHUU.

[lepenaya umIrynbca Ipy B3aUMOJEHCTBUM TE.

[IpeoOpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEI.

CoxpaHeHue UMIyJibCca MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUM.
HaGmroieHre peakTUBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUUECKOW YHEPTUU MPU CBOOOTHOM TaJICHUH.
CoxpaHeHne MEXaHUYECKON SHEPTUH NPU JBHXKEHUH TeNa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopuwvie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra sl pa3rOHa W JaJbHEHIIEr0o PaBHOMEPHOIO
JIBH>KCHUS IAPUKA UITU TEJIEHKKH.

OrnpeneneHue CpelHEN CKOPOCTH CKOJBXEHUsI OpycKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpeHUsI Teja NP PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JIBIKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM JBHXXEHUU O€3
HayaJbHOM CKOPOCTH MYTU OTHOCSTCS KakK psii HEYCTHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenune kodhGHUIMEHTA TPEHUS CKOTBKECHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOThl CHIIBI TPEHUSI TIPU PAaBHOMEPHOM JIBUKEHUU TeJia
110 TOPU3OHTAIHHOM MOBEPXHOCTH.



10. Onpenenenne pabOTHl CHJIBI  YIPYTOCTU TIPU  TOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBIYKHOTO U ITOJABHUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Ko1e0aHUS U BOJIHBI.

KonebarensHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUMN: TIEPHOI,
4acToTa, aMIUIUTyaa. MaTeMaTH4eCcKuii U NpYKUHHBIA MasTHUKU. [IpeBparieHue
DHEPTUU TIPH KOJICOATETHHOM JIBH)KCHUM.

3aryxawpmue — kosieOaHus.  BeIHyXk7eHHble — KosieOaHus.  Pe3oHaHc.
Mexanunueckue BoiHBI. (CBoilcTBa MeXaHMYeCKMX BOJH. IIpomonbHbie U
nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€  paclpoOCTpaHEHUS.
MexaHu4ecKue BOJIHBI B TBEPAOM TEJE, CEHCMUYECKHE BOJHBI.

3ByK. ['pomKkoCcTh 3Byka M BbIcOTa TOHA. OTpakeHue 3Byka. MHGpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koneOaHUN Tl IMOJ JACHCTBHEM CHIIBI TSKECTH WU CHIIbI
YIOPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
HaOmroieHre BeIHYKICHHBIX KOJIeOAHUN U pE30HaHca.
PacnipocTpaneHnne npo0JIbHBIX 1 MTOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HAHC.
Jlabopamopmuvie pabomul u onvimel.
1. OmpeneneHre 4YacTOTBl M TIepUoJa KoOJICOAHMM MaTeMaTHYEeCKOTO
MasITHHKA.

2. OmnpeneneHne 9acTOTH U IIeproaa KojaeOaHui Mpy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH TIEPHOJIa KOJICOAHUH MPY>KUHHOTO MasTHHKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHOa KOJEOAHUI Tpy3a, MOABEHICHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh TepuoAa  KojeOaHwuii
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTHU MPYKUHBI.

7. W3mepeHmne yckopeHus CBOOOIHOTO TafCHUSI.

Paznen 10. D1eKTpoOMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJTHBI.

ODJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHbIE  BOJIHBL.  (CBOMCTBa
AJEKTPOMarHuTHHIX BOJH. Illkama »ieKTpoMarHUTHBIX BOJIH. lcmoJsib30BaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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DnekTpomMarauTHas npupoga cera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. V3ydeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pasznen 11. CBeroBbIe siBJICHHUS.

JlyueBas  moxmenp  cBera.  Mcrounumku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpaneHue cera. 3atMeHust Connua u JIynsl. Otpaxenue ceta. [Lnockoe
3€pKaJIO. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH NpenoMiieHHs cBeTa. llonHoe BHYyTpeHHee
OTpakeHHe cBeTa. Vcmonb3oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xoam nyuet B gauH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckomna. [71a3 Kak omnTuyeckas cucTteMa. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HetoToHa. Cnoxxenue
CIEKTPAJIbHBIX IIBETOB. J(Hcnepcus ceera.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonmydenue n3o0paxeHnii B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xox mydel B cOOUpAroIIei JInH3e.

XoJ1 Tyder B pacCenBaroLICH JIUH3E.

[Tonydyenune n300paxeHuil ¢ TOMOUIBIO JUH3.

[Tpunmun geicTBus doToamnmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Mojensp ria3za.

11. Pa3noxenue 6emoro cBera B CIIEKT.
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12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmusvie pabomeul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yriia OTPaKEHHS CBETOBOTO Jyda OT yria
aJICHUS.

2. M3yueHune xapaKTEpUCTHK U300paKEHUS MIPEAMETA B INTOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa TIPEIOMJICHUST CBETOBOTO JIyda OT yTJjia
NaJCHUS Ha TPAHUIIE «BO3TYX—CTECKIION.



4. Tlomydyenue n3o00pakeHU ¢ MOMOIIBIO COOUPAOIIEH JIMH3HI.
Onpenenenue (HOKYCHOTO pacCTOSHUSA U OMTHYECKOW CHUITBI cOOMparolei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OmBITHI TIO BOCHPHATHIO IIBETA MPEAMETOB MPU WX HAOIIOICHUU dYepes
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS.

OmnbiTel Pezepdopaa u mnanerapHas mozaens atoma. Moxens atoma bopa.
Hcnyckanue u norionieHrue ceeta aromoM. KBanTel. JInHelyaTbie CIIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTrO
anpa. Hykimonnas wmogpens artomuoro sapa. HWszoronmsl. PaanoaxtuBHBIE
npeBpaieHus. [lepron monypacmaga aTOMHBIX SAED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHUCEIL.
OHeprusi cBsA3UM aToOMHBIX saep. CBsa3b mMacchl M dHepruu. Peakuuy cuHTe3a u
nenenud siaep. Ucrounuku 3aeprun CostHIa U 3BE3/I.

SnepHas sHepreTruka. JleWCTBUS paIMOAKTUBHBIX HM3IYyYEHUN Ha JKUBBIC
OpTraHU3MBI.

Hemoncmpauyuu.

1. CnekTpbl U3TYUYEHUS U MOTJIOIMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BOoAOpoaa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

6. Peructparus uznydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmuwvie pabomul u onvimel.

1. HaGnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IIYUCHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE JHEPTHHM YacCTUIbLI MO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. H3mepeHue paiioakTUBHOTO (pOHA.

IToBTOPUTEIBHO-0000 AN MOLYJIb.

[ToBTOpUTENHEHO--0000IITAIONTUN MOAYIIH TPEIHAZHAYCH JIJISi CHCTEMATHU3AINH
U 0000mIeHUS  TPEAMETHOTO  COJACpKaHWsI W OMbITa  JEATEIHHOCTH,
MPUOOPETESHHOTO TPU U3YyUYEHUU BCETO Kypca (PU3WKH, a TaKkkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMEHy I0 (Qu3uke Iisg 0Oydarommxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeaMeT.

[Ipu n3ydyeHun NaHHOTO MOJYJIS PEATH3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEATEIIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBAETCS JOCTIKCHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAas] TPAMOTHOCTb. OCBOCHHME HAyYHBIX METOAOB HMCCJIEIOBAHUS



SIBJICHUA TIPUPOABI M TEXHUKH, OBJIQJCHHEC YMCHHUSAMHU OOBSICHATH (PU3MUYCCKUE
SBJICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pEIIaTh 3aJadd, B TOM YHCIIC
KaueCTBCHHBIC U KCIIEPUMEHTAITBHBIC.
[TpuHIMIIHATBEHO ACATCIBPHOCTHBIN XapaKTep JAHHOTO pas3jeiia pean3yeTcs
32 CUCT TOro, 4YTO OOYYalOIIMECs BBIIOIHSIOT 33JaHus, B KOTOPBIX WM
IpeIaracTcs.
Ha OCHOBE TIOJIYYCHHBIX 3HAHWHM pACIIO3HABATh W HAYYHO OOBICHATH
(bu3UYeCcKue SBJICHUS B OKPYIKAIOIICH IMTPUPOJIC U IIOBCETHEBHON KU3HH,
WCIIOJIF30BATh HAYYHBIC METOJIBI UCCIEAOBAHMS (PU3NUECKUX SIBICHHM, B TOM
YUCIIC JJIS IPOBEPKH TUTIOTE3 U TIOTYyUEHUS TEOPETHUSCKUX BBIBOIOB;
OOBSCHATh HAyYHBIC OCHOBBI HaAmOOJIee BaXKHBIX ITOCTHIKCHHH COBPEMCHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTHIECKOTO UCIIOJIB30BAHUS PA3TINIHBIX HCTOYHUKOB
SHEPIrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHHUS BCEX M3BECTHBIX BHUIOB
DHEPTHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydenue (u3NKN Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs HAIPABIICHO

Ha JIOCTH>KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3YJIbTATOB.

B pesynbpraTe nzydeHus pU3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus

y oOyuaromierocsi OyayT chOpMUPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTATHI B
YacTuU:

1) maTpMoTHYECKOr0 BOCIIMTAHUS:

— MPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON
bu3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3HKY;

— OCO3HAHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHHIUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHHUS:

— BOCIHPUSATUE 3CTETUUYECKUX KayeCTB (PU3NUYECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUS:

— OCO3HaHUE LEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHMM, BAXKHEMIIEN COCTABIIAIOLIEN
KYJBTYPBHI,

— Ppa3BUTHE HAy4yHOU JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEIOBATEIbCKOM
NS TEIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYpPbl  3I0POBbSi W  3MOIHOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHHME IIEHHOCTH Oe3omacHoro oOpa3a KH3HH B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BaXKHOCTH IMpaBWJI O€30MacHOTO TIOBEACHHUS Ha
TpPaHCIOPTE, Ha JOPOrax, ¢ 3JEKTPUUYECKUM U TEIJIOBBIM O0OPYIOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

— c(pOpMHUPOBAaHHOCTh HaBbIKa pedJEeKCUU, NPU3HAHUE CBOEro MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4ejaoBeKa,

6) Tpya10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE Yy4yacTHE B PEIIECHUWU NPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aIlii, TOpoAa, Kpas) TEXHOJOTHYECKON W



COLIMAJIbHOM HANpaBJIE€HHOCTH, TPEOYIOLUMX B TOM 4YHUCIE U (U3HYECKUX
3HaHWM;

— UHTEpeC K NPAKTHUECKOMY U3YUECHHIO MPOQECCHIA, CBA3AHHBIX C (PU3UKOM;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

— OpHEHTaluus Ha NpUMEHEHWE (PU3NYECKHX 3HAHMM IS pelIeHus 3aaad B
00JacTU OKpy’Karlolleld cpeapl, IUIAHUPOBAHMsI IIOCTYNIKOB M OLEHKU HX
BO3MOKHBIX MOCJEICTBHM JIJIs1 OKPYXKAIOLIEH CPEIbI;

— OCO3HaHME IJI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM M MyTed uX
peLIeHuMs;

8) amanTanuum K M3MEHAIONIUMCS YCJIOBHSIM COIHUAJBLHOW M TPHPOIHON
cpeabl:

— TOTPEOHOCTh BO B3aMMOJECHCTBUM MPU BBIIOJHEHUU HCCIECIOBAHUNA U
MPOEKTOB (PU3NYECKON HAMPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
IPYTUX;

— TIOBBIIIEHWE YPOBHA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEeSATENbHOCTD;

— OTPeOHOCTH B (()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH
UJIeH, OHATHSI, THNIOTE3bI O (PU3UUECKUX OOBEKTAX U SABJICHUSIX;

— OCO3HaHUE 1ePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTh
busuKy;

— IUTAaHMPOBAaHHWE CBOETO PAa3BUTUSA B NPHUOOPETEHHH HOBBIX (PU3MUYECKUX
3HAHUM;

— CTpEMJICHHE aHAJIN3UPOBATh U BBIABIISATH B3aUMOCBS3H MIPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OLIEHKa CBOMX JCHCTBHM C YYE€TOM BJIMSHHS Ha OKDPYXAOIIYIO Cpexdy,
BO3MO’KHBIX TJIOOAJBHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe OCBOEHHS TporpamMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO

oO1mrero odpa3zoBanus y obydaromierocs 0yayT chopMUpoOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAOIINE TO3HABATEIBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHHBEpCAJbHbIC  Y4eOHbIC  JCHCTBHS,  PETYISATHBHBIC

YHHUBEpCaJIbHbIC y4EOHBIE IEHCTBUSI.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue JelicTBUA:



BBISIBIIAITh W XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKA OOBEKTOB
(sIBJICHUI);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIIMN, OCHOBAHUS IS
000O0IICHHS U CPAaBHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBAaEeMbIX (DaKTax,
JAHHBIX ¥ HAOJIIOJJCHUAX, OTHOCSIINXCA K (PU3NYECKUM SBICHHSIM;
BBISIBJIAT TPUYMHHO--CIICJCTBEHHBIE CBS3U NPH H3Y4YEHUH (PU3HUECKUX
SIBJICHUW U TPOLIECCOB, JIe1aTh BBIBOJBI C UCIOJIb30BAHUEM JIEAYKTUBHBIX
U WHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh THIOTE3bI O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus: y4eOHOM (PU3NYeCcKo
3aaui (CpaBHEHHE HECKOJBbKHUX BAapUAHTOB pELIEHUs, BHIOOp Haumbojee
MOJIXOJISIIIETO C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejabcKkue AeCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK MCCIIEI0BATEIbCKUM HHCTPYMEHT MMO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY ILJIAHY OIBIT, HECIOKHBIN
bu3MYeCKuil AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEeI0BaHUE (PU3UYECKOTO
SBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
MOJTYYEHHYIO B XO/JI€ UCCIICIOBAHMS WJIM DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYIUPOBATh 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEACHHOIO HAOIIOAEHUS, OTbITa, HCCIIEIOBAHUS,;

MPOTHO3UPOBATh BO3MOXXHOE JalibHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPE/OJIOKEHHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaxX.

Pabora c nndopmanueii:

MPUMEHSATh Pa3IMIHBIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI MPHU TTOUCKE U
orOope WHGOPMAIMKM WM JAaHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
bu3nIeCKOM 3a1a9H;

aHAM3UPOBaTh, CHCTEMAaTH3UPOBATh WU WHTEPIPETUPOBATH MH(GOPMAIIHIO
Pa3IMYHBIX BUIOB U GOPM MPEACTABICHHS,

CaMOCTOATENFHO  BBIOMpATh ONTUMAIBHYIO (HOpMYy TPEACTABICHHUS
uHQOpMaAIlMU W WLIIOCTPUPOBATh pEIIaeMble 3a7add  HECIOKHBIMH
CXeMaMH, TharpaMMaMi, HHOH TpaduKoOi 1 UX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eliCTBHS

B XOJie¢ OOCYXXJeHHsS y4eOHOTO MaTepualia, pe3yiabTaToB JaOOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK/1aeMON TEMBbI U
BBICKa3bIBaTh HWJCH, HAIICIICHHBIC HA PEIICHHE 3aJa4d M TIOJJIepIKaHHE
0J1aro)kenaTeIbHOCTH 0o01IeHUS,



COINOCTABJIATh CBOM CYXACHHUS C CYXKICHUAMU JPYTHX YYaCTHUKOB
auanora, oOOHapyXKUBaTh pa3jaIudKe U CXOJICTBO MO3ULIUK;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BRIMOIHEHHOTO (PU3MUECKOro OMbITa
(9KCTIepUMEHTa, UCCIICTIOBAHHUS, TIPOCKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYLIECTBA  KOMaHIHOM U
UHAMBUAYAJIbHON pabOThl NpU PEUIEHUMM KOHKPETHOM (pu3nYecKon
po0IeMBl;

IPUHUMATh LEJIM COBMECTHOM NIEATEIbHOCTH, OPraHW30BbIBATh JEHCTBUA
N0 e¢ JOCTM)KEHHUIO: pacHpefensiTb pojH, OOCYXJaTh MPOLECCh U
PE3yJIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHUSI HECKOJBKHX JIOJEH;
BBITNOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJsbTara Io
CBOEMY HAIPABICHUIO W KOOPAUHUPYS CBOHM JEWUCTBHUS C JPYTHMH
YICHAMH KOMaH/bL;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATEIBHO CPOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M Y4EOHBIX CUTYyalUsAX, TPEOYIOIIHUX
JUTsl petieHust (GU3NYecKuX 3HaHUM;

OPUEHTUPOBATBCS B  PA3JIMYHBIX IOAXOJAX MPHUHATUS  PELICHHUN
(vHOMBHIYyaTbHOE, TIPUHSATHE DPEUICHHUS B TPYIIE, MPUHITAC PEIICHUI
Ipymoi);

CaMOCTOSITENIEHO COCTaBJISATh AITOPUTM pelIeHUs (PU3NYECKOM 3ajaun WIIn
IUTAHAa UCCIIEJOBAHUSA C YYETOM HUMEIOLIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nienath BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMM ¥ NIPEAJIaraTh IJIaH €€ U3MEHEHHS;
OOBSICHATh ~ TPUYHMHBI  JOCTM)KECHUS  (HEIOCTIMDKEHHS)  PE3yJIbTaToB
JeSITEIbHOCTH, AaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JICATEIIHOCTh (B TOM YHCJIC B XOJ| BBITIOJHCHUS
($u3MYECKOTO UCCIEOBAHMSI WJIM T[POEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIUXCS CHUTyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUThb ce0s1 Ha MECTO JPYTOro 4eJloBEKa B XOJ€ CIopa WIN JUCKYCCUU
Ha Hay4YHYI0 TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;



MPU3HABATh CBOC MPABO HA OIIMOKY MpH pelieHn: GU3NUecKuX 3a7ad in
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBo JIPyroro.

NNPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUYAIOIIMXCA YMEHUM!

UCIIOJIb30BaTh  MOHATHS.  (PU3WYECKHME W  XUMHYECKUE  SIBJICHHS,
HaOIIO/IEeHUE, SKCIIEPUMEHT, MOJEJb, TUIOTe3a, CAWMHMIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPAOE,
KHUIIKOE, Ta3000pa3HOe), MEXaHWYeCKoe JBWKeHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHUs, PaBHOJACHCTBYOIIAs
cuna,  gedopmanms  (ympyras, — IUIacCTHYeCKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznu4ath sBieHus (Muddy3us, TEIUIOBOE IBMXCHUE YaCTHUI] BEIICCTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPAaBHOMEPHOE  JBWKCHHE, HHEPIHS,
B3aMMOJICHICTBHE TeJ, PaBHOBECHE TBEPIBIX TEN C 3aKPEIUICHHON OCKIO
BpalleHus, Tepenaya JaBiCHUS TBEPAbIMH TEJIaMH, S>KUIKOCTIMHU H
rasamy, arMocepHoe JaBi€HME, IUIAaBaHHUE TeJl, IMPEBpallCHUs
MEXaHUYECKON HHEPruH) MO OMUCAHUIO WX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOE SIBICHHUE;
pacrmo3HaBaThb NIPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY)KalIlleM MHUpE, B TOM uHcie (U3NYECKUE SBICHUS B MPUPOJE:
IpPUMEPHl JIBMKCHUS C PAa3TUYHBIMU CKOPOCTSIMH B JKHBOM M HEXHBOU
npupojie, ACHCTBHE CHJIBI TPEHUS B MPUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOro NaBlIeHHUS Ha XKUBOW OpPraHW3M, IJIaBaHUE PHIO, phIUard B
TeJe 4YeJIoBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajjauy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (DU3NUECKUX SIBJICHUM;
OIKCHIBaTh U3yUYEHHBIE CBOWCTBA TEN U (PU3NYECKUE SBJICHMS, UCIIONIb3YS
¢usnveckue BenuuuHbl (Macca, 00BEM, IIOTHOCTh BEIIECTBA, BpPEMH,
yTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Temna, Ccuja TpEHWs, [aBleHue (TBEpAOro Tena, J>KUIKOCTH, Tras3a),
BBITAJIKUBAIOIIAs CHUJIa, MeXaHW4eckass padoTa, MOIIHOCTh, IUIEYO CHJIBI,
MOMEHT CHJBI, KOI(PPHUIMEHT TOJE3HOTO JCWCTBUSA MEXaHH3MOB,
KMHETHYECKass M TOTEHIMAJIbHAs JHEPTrus), MPU OMHCAHUH TPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HMCTIOJB3YEeMBIX  BEIMYMH, UX
00O3HaueHUs W CAVHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMHU BEIMYHMHAMH,
CTpPOUTHh TpadUKd H3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMUH,;



XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TIPOLIECCHI,
UCIIOJIB3Ys MpaBUIia CIOKEHUS cuil (BIOJIb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackais, 3akoH Apxumena, MpaBUIO paBHOBECHsS pblyara (0Joka),
«30JI0TO€ TMPAaBWIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
DHEPruv, NpPH OSTOM J1aBaTh CIIOBECHYI0 (OPMYJIMPOBKY 3aKoHa H
3alIMChIBATh €T0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATH (pU3HUECKUE SBICHHUS, TIPOIIECCH U CBOMCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMi MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITh TIPUYMHHO--CIICJCTBEHHBIE CBSA3U, CTPOUTHh O0BbsCHEHUE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpod Ha 1-2 u3ydeHHBIX CBOMCTBA (PM3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacdyeTHble 3agaud B 1-2 JeicTBHs, HCTHOIB3YyS 3aKOHBI U
dbopmyIbl, cBs3bIBatolMe (U3MUYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBUA 33]a4d 3alMChIBaTh KPATKOE YCJIOBUE, MOJACTABIATh (PU3UUECKUE
BETUYUHBI B (OPMYJIBI U TPOBOJUTH PACUCThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE ISl PEIICHUS 3a/lay, OLIEHUBATh PEaTUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUUUHBI,

pacno3HaBaTb NOpOOJEMBbI, KOTOPHIE MOYKHO pPEIIUTh MpPU MOMOIIU
($u3NYECKUX METOOB, B ONMCAHUU MCCIIEJOBAHMS BbIIEIATH IPOBEPSIEMOE
npeamnonoxkenne  (rumoresy),  paszaMyaTh M MHTEPIPETHPOBATH
MOJIYYCHHBI pE3yJbTaT, HAXOJAWTh OIIMOKKM B XOJIe OIbITa, JeiaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOJNIOAECHHIO (PU3MYECKUX SIBICHUN WM
buznyecKux CBOICTB TeIT: dbopmynupoBaTh MPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOMpaTh YCTAHOBKY M3 MPENJIOKEHHOTO0 000py10BaHMs,
3aMUCBHIBATh X0/ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh NPSIMBIE W3MEPEHHsI PACCTOSIHUS, BPEMEHHM, MAacChl Tela,
o0bEMa, CHJIBI W TEMIIEpaTypbl C WCIOJIB30BAHUEM aHAJIOTOBBIX M
nM(pPOBBIX MPUOOPOB, 3aMKUCHIBATH TMOKAa3aHHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOrPEIIHOCTH U3MEPEHUM;

MPOBOAUTH UCCJICIOBAHKUE 3aBUCUMOCTH OJHOUM (hU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAaHUEM MPSIMBIX H3MEPEHHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYIIErocs Tejla OT BPEMEHU JBWXKEHHUS Tella, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KadyecTBa 00pabOoTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbl TPEHUS OT TUIOLIAJN CONPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTUA OT YJIMHEHHS MPYKUHBI, BHITAIKUBAIONICH CUJIBI OT 00bEMa
NOTPY>KEHHOM YacTH Teja U OT ITUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT TNIyOHWHBI, HA KOTOPYIO MOrPYKEHO TeJo, YCIOBHIMA
IJlaBaHusl TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOTO WCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CleAysl MNpPeUIOKEeHHOMY IUIaHy, (PUKCUpOBATH
pe3ynpTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJC
NPEJIOKCHHBIX TAaONHMII W TPapuKOB, JeJaTh BBIBOJBLI MO pPe3yIbTaTaM
WCCIICIOBAHWS;

NPOBOJNTH KOCBEHHBIC H3MEpEHUS (U3NYECKUX BEIWYHH (IJIOTHOCTH
BEIIeCTBA JKUAKOCTH U TBEPAOTO Tela, CHJIA TPEHUS CKOJIbKEHU,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAS  CWIa, JICHCTByMOImas Ha
HNOTPYKCHHOE B JKUAKOCTh TEJNO, KOA((UIMEHT TMOJEe3HOr0 JCHCTBUS
NPOCTBIX MEXAaHW3MOB), CJEAysd TMPEIIOKCHHON WHCTPYKIUU: TIPH
BBIMIOJTHEHUH H3MEpPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHNE NICKOMOW BEITMYHHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPU padoTe € J1abopaTOpPHBIM
000py/I0BaHUEM;

YKa3bIBaTh TPHUHIMIBI JEHCTBUS MPUOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECHI, TEPMOMETp, AMHAMOMETp, COOOMIAIOIIUECS COCYIbl, OapoMmerp,
phIyar, MOABMKHBIA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTb;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YyUYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM YHCIE!
MNOJIINITHAKN, yCTPOWCTBO BOJOIMPOBOAQ, THUAPABIMYECKU Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMET)), UCIIOJIb3YS 3HAHMS
O CBOMCTBaxX (PpM3WYECKUX SBJICHUA U HEOOXOIUMBIE (HU3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEpPbl  (HAXOAUTh  WHQPOPMAIMIO O  IpHMEpax)
IPAKTUYECKOIO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JUIsl oOecrieueHns: 6e30MacHOCTH MpU o0palieHnuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPaHEHMsI 3I0POBbsi M COONIOECHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYILIECTBIATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMH W TYyTEM CPaBHCHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMTOJIHEHUN YUCOHBIX 33JJaHUil HaydIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3WYECKOTO  COICpXKaHHs, CIPAaBOYHBIE MaTEepHAbI,
pecypcol cetn IHTEpHET, BiaeTh MpUeMaMi KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE NMHUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMaUK (U3UYECKOTO COACP)KAHMS, B TOM



yycie MyOJUYHO JIeNaTh KpPaTKUE COOOIIEHUsS O pe3yibTaTax IMPOEKTOB
WIM Yy4eOHBIX UCCIEJOBAHMNA, TPU OSTOM TPAMOTHO HCIIOJIb30BAThH
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3HKH, COIMNPOBOXAAThH
BBICTYIIJICHHE IIPE3CHTALUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIECJOBAHMHM paclpeieaTh
OOSI3aHHOCTH B TPYIIIE B COOTBETCTBUM C IIOCTABJIICHHBIMU 3aJja4aMH,
CIICIUTH 3a BBINOJHEHUEM IUIAHA JEWCTBMM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JEATEIBHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aNMOJCICTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHX.

K xonIy 00yuenus B 8 kiiacce rnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACBIIIEHHbII W HEHACHIIICHHBIA Map, BIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEILUIOBOM JBHUraTelb,
AIIEMEHTAPHBIN ANEKTPUUECKHUI 3apsij, dJEKTPUUECKOE MO0JI€, TPOBOJHUKH
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh ABJICHHS (TEIUIOBOE pACIIMpEHHE U CKaThe, TeIulonepenaya,
TEIJIOBOE PaBHOBECUE, CMAYMBAHUE, KAIWLISIPHBIE SIBJICHUS, UCIIAPEHMUE,
KOHJICHCAIIWs, TUIABJICHUE, KpHCTaUIM3anus (OTBEepleBaHKE), KHUIICHHUE,
Terionepeaaya (TerIonpPOBOAHOCTS, KOHBEKIUS, U3Ty4YeHHE),
ANEKTPU3aLMsl Tell, B3aUMOCHCTBUE 3aps/iOB, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOACHCTBHE MArHUTOB, JCUCTBUE
MarHUTHOTO I0JIS1 Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsi MHIYKLHA)
[0 ONHMCAHWID WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJIEHUE H3YyYEHHBIX (U3UYECKUX SABJICHUA B
OKpYXalollleM MHpEe, B TOM 4Yucie (U3HUECKUE SIBJICHUS B MPHUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE M KAaNWUIIPHBIE SBICHUS B IPUPOJE,
KpUcCTaulbl B mpupone, uznydeHue ConHIa, 3amMep3aHuEe BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, MHEs, CHETa, AIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, ANEKTPUUECTBO >KMBBIX OpPraHM3MOB, MarHUTHOE
nosie 3eMiu, Jpeid MoI0COoB, POJIb MArHUTHOTO MOJS JJS JKU3HHU HA
3emuie, IOJIIPHOE CHUSIHHUE, IPH 3TOM IEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (IMPHU3HAKH) (PU3NYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3UUECKHE SIBICHUS, UCTIONIB3YS
bu3nueckue BeIMYUHBI (TeMreparypa, BHYTPEHHS SHEPIrusi, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIJIOCMKOCTh BEIIECTBA, YyJAEJIbHAas TEIUIOTa



IUTABJICHUS, yJelbHas TEIUloTa napooOpa3oBaHMs, YJeNbHAas TEIJIOTA
CTOpaHUs TOIUIMBA, KOA(PQOUIMEHT TMOJIE3HOrO0 JEHCTBUS TEIJIOBOU
MAlllMHbI, OTHOCHUTEJIbHAS BIAXKHOCTH BO3YyXa, JJIEKTPUYECKUMU 3apsih,
CHJIa TOKAa, JJIEKTPUYECKOE HAIIPSHKEHUE, COIPOTHUBIICHHUE IPOBOJHUKA,
yIeIbHOE  CONPOTHBJIEHHWE  BellecTBa, paboTa W MOIIHOCTb
JJIEKTPUYECKOTO  TOKa), TpU  ONUCAHUM [PABWIBHO  TPAaKTOBATH
(Gu3MYECKUN CMBICH HCTIONb3yEeMbIX BEIMYWH, 0003HAYCHHS W €IUHUIIBI
bu3nyecKux BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(¢u3NYEeCKyl0 BEJIMYMHY C JPYTMMM BEIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH,

XapaKTepu30BaTh CBOMCTBA TeJ, (U3HUECKHUE SBICHHUS W TPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE ITOJIOKEHMS MOJIEKYJIAPHO--KUHETUYECKOW TEOpUHU
CTPOCHUS BEIIECTBA, MPUHIIMIT CYMEPIO3UIUU ToJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsina, 3akoH OMa JJi yyacTKa LI, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DSHEpPrUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKECHHUE;

OOBSACHATh (PU3MUECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapAaKTEPa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHNE U3 1—2 TOTHYeCcKuX
IaroB ¢ omopol Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
bu3nyecCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pematb pacyeTHble 3adaud B 2—3 JACWCTBUSA, HCIONB3YysSd 3aKOHBI H
(dopMyIibl, CBA3BIBAIOIIME (U3NYECKUE BEIUUYMHBI: HA OCHOBE aHalU3a
YCIOBHUSl 3a/1a4M 3alMChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI  pelleHus 3aJauyd, BbIOMpPATh 3aKOHBI U  (OPMYIIBI,
HEOOXOAMMBbIE [JIsl €€ pEeILICHUs, MPOBOJIUTH pacyeTbl M CPaBHUBATH
NOJy4€HHOE 3HaUeHUe (PU3NUECKON BETUUNHBI C U3BECTHBIMU TaHHBIMU;
pacno3HaBaTh NOpOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh NOpH MOMOLIA
(bU3MYECKUX METOJ0B, HMCIOJIb3ysd OINUCAHUE HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHHE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBE/ICHMSI HCCIIEOBAHUS, 1€J1aTh BBIBOJBI;

OPOBOANUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
(bu3nYecKuX CBOMCTB TeN (KamWJUISIpHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0beMa, TeMIIepaTypbl, CKOPOCTH MpOLEcca OCThIBAHUS U
HArpeBaHUs TPH M3JIyYCHUH OT I[BETa W3JIydaroniei (MOTJIOIIAroNIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHsI BOABI OT TEMIEPATYPHI KUAKOCTH U
IUIOIIAIA €€ TOBEPXHOCTH, OJJIEKTPU3ALMSA TEJI M B3aUMOJCUCTBUE
DNEKTPUYECKUX 3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3YyaJu3allMsi MAarHUTHBIX TMI0J€H TIOCTOSIHHBIX MAarHuTOB, JEWCTBUS
MarHUTHOIO TOJII Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHMTA,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
pOBeEpsSEeMble MPEINOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOAKEHHOTO
000pyAOBaHUs, ONMKUCHIBATH XOJ1 OMbITAa U (POPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPAMbIE  W3MEPEHHUsS]  TEMIEepaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTH BO3AyXa, CHJIBl TOKA, HANpPsDKEHHS C HMCHOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MYECKUX BEJIMYMH, CPAaBHUBAThH
pe3yIbTaThl U3BMEPEHUN C YUETOM 3aJaHHON aOCOIIOTHOW MOTPEITHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
IpPYyroi C  UCIOJIB30BAaHUEM IMPSAMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTUBJIEHUS] IPOBOJHMKA OT €ro JUIMHBI, IUIOMIAJHA IOIEPEYHOIO
CEUEHMSI U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHMK, OT HANOpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TMOCIIEOBATEIBHOTO W  NApaJUICNbHOIO  COEIMHEHUM
IPOBOJHUKOB): TUIAHHPOBaTh HCCIEIOBaHHE, COOMPATh YCTAaHOBKY U
BBINIOJIHATh HM3MEPEHMs], CIEAyd MPEeJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3ysbTaThl MOJyYEHHOM 3aBHCHUMOCTH B BHJE TaOnull U TIpaduKoB,
JienaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;

IPOBOJNUTh KOCBEHHBIC W3MEpCHHs (PU3MUSCKHX BelMuuH (yaeibHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIECHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOrO0 TOKA): TUIAHUPOBATh HM3MEpPEHUs, coOMpaTh
DKCIIEPUMEHTAJIBHYIO YCTaHOBKY, CIENysl NMPEMJIOKEHHOW MHCTPYKLUH, U
BBIUUCIISTh 3HAUEHUE BEJIMUUHBL;

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEWCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM Ha WX ONUCaHusA (B TOM YHCIIE!
CUCTEMa OTOIUIEHHSI JJOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMETp,
BOJIbTMETP, CYETUMUK DJIEKTPUUYECKON DHEPrUH, 3SJIEKTPOOCBETUTENbHBIC
npUOOPHI, HArpeBaTEIbHbIE JIEKTPONPUOOPHI (TPUMEPDI), ANEKTPUUECKUE
IPENOXPAHUTEIH, FIEKTPOMATHUT, 3JEKTPOIBUTATENb IOCTOSIHHOIO TOKA),
UCTIOJNIB3Ysl 3HAHMUSI O CBOMCTBAaX (PU3UUECKHUX SIBJICHUM M HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHbIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TMTPOMETP, JIBUraTelb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABJIATh CXEMBbI 3JIEKTPUYECKUX



HeTe C MocaeA0BaTeIbHBIM U MapauIeIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHUSI SJIEMEHTOB JJICKTPUUECKHX IICTIEH;
NPUBOJIUTH  NMPUMEpbl  (HAXOAWTh  HWHGPOPMAIMIO O  IpPHMEpax)
MPAKTHYECKOTO HCIIOIb30BaHUs (PU3MYECKUX 3HAHUN B ITOBCEIHEBHOMU
KU3HH I o0ecriedeHusl 0€30IMacHOCTH NP OOpalleHu: ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPaHEHHUS 3JI0POBbS M COOIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIIEH CpeJie;

OCYIIECTBJISITh MOUCK HHPOpMaluu  (U3NYECKOTO  COACPKAHHUS B
NHTepHeTe, Ha OCHOBE UMEKIIMXCS 3HAHUH W IIyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISATH HMHPOPMALUIO, KOTOpas
SIBJISICTCSI IPOTHUBOPECUYNBOM MITH MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJIb30BaTh MPH BBIMIOJHEHUH YUeOHBIX 3aJaHUi HayIHO--TIOMYJISPHYIO
JUTEPATYpPy (PU3HUECKOTO  COHICp)KaHWs, CIPABOYHBIE MaTepUabl,
pecypchl cetn MHTEpHET, BIajeTh MpUEMaMU KOHCTICKTUPOBAHMS TEKCTa,
npeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;
co3gaBaTh COOCTBEHHBIC IHCHMCHHBIE M KPAaTKHUE YCTHBIE COOOIICHHS,
o606mass uHpOpMAIMI0O W3 HECKOJbKUX MCTOYHHMKOB (DU3NUECKOTO
CoJliep)KaHMs, B TOM 4YHCJIE MyOJMYHO TMPEJICTABIATh PE3YIbTaThl
MIPOCKTHONW WMJIM MCCIICIOBATEIILCKON JEATEILHOCTH, TIPH 3TOM T'PAaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3HKH,
COIMPOBOXKIaTh BHICTYTUICHHUE TTPE3CHTAIIUCH;

IIPH  BBIMOJIHCHUHM YYEOHBIX TPOCKTOB W HCCIASIOBAaHUM (HU3NUSCKUX
MPOIIECCOB paclpeneysaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
TTOCTaBJICHHBIMU 3aJa4aMM, CJICJIUTH 3a BBIIOJIHEHHEM IIJIaHA JEHUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIaa B
JeSATEIIBHOCTh TPYIIIbI, BRICTPaUBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3perniaTh KOHMIUKTHI.

K xonity o6yuenus B 9 kiacce rnpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAFOIIMXCS YMEHUM:

UCIOJB30BaTh MOHSTHUS: CUCTEMa OTCUeTa, MaTepualibHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXaHMYECKOTO NBIDKCHHUS, edopmarius
(ympyrasi, miacTHueckasi), TPEHHE, IECHTPOCTPEMHUTEIIFHOE YCKOPCHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTpP TSKECTH TBEPIOrO Teja, paBHOBECHE, MEXAHUUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK U YIbTPa3BYK, 3JICKTPOMATHUTHBHIE BOJIHBI,
IKajga 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CIIEKTPBI UCITYCKAHHS M TIOTJIONIEHUs, aibda-, 6eTa- 1 raMMa-u3JIydeHus,
W30TOITHI, saiepHas DHEPIeTUKA;



pa3nu4yath sBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE [BUKEHHE, CBOOOJHOE
NaJieHUue TeJ, PABHOMEPHOE JABMKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTHBHOE JIBUKEHHE, KOJIeOaTEeIbHOE IBM)KEHUE (3aTyXarollue U
BBIHY/ICHHbBIC KOJIEOAHUs), PE30HAHC, BOJIHOBOE JABM)KEHUE, OTPaXKEHHE
3BYKa, NPSIMOJMHEWHOE paclpOCTPaHEHHE, OTPaKEHUE M MPEIOMIICHUE
CBETa, NIOJJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue OeIoro cBera B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHUATOro CIEKTpPa
U3Jy4YEHHs) TI0 ONUMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNH B
OKpYy’)XarllleM Mupe (B TOM uucie (U3MUECKHe SIBICHUS B IPHUPOJIE:
IPWINBBI U OTJIMBBI, IBH>KEHHE NIaHET COJHEYHONW CUCTEMBI, PEaKTUBHOE
JNBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 5XO, LBETa Tel,
ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE BUIUMOTO,
yIbTPapUOJETOBOIO M PEHTICHOBCKOIO H3JIyYEHUH, E€CTECTBEHHBIH
PaAMOAKTUBHBIN (DOH, KOCMHYECKHE Y4y, PaJHUOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JCHCTBUE pAJWOAKTUBHBIX M3IYyYEHUH Ha
OpraHM3M 4YeJIOBEeKa), MPU ITOM IEPEBOJUTh MPAKTHUSCKYIO 3a/ady B
y4eOHYI0, BBIJCISATH CYIICCTBCHHBIC CBOWCTBA (NMpU3HAKH) (U3UUCCKUX
SIBIICHUM;

OIKCHIBaTh U3yUYEHHBIE CBOWCTBA TEN U (PU3NYECKUE SBJICHHMS, UCIIONb3YS
¢usnveckne BeMUYMHBI (CpemHSsT W MrHOBEHHAsT CKOPOCTh Tejla TpHU
HEpPaBHOMEPHOM JBWKEHUH, YCKOPEHHE, IMEepeMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHMs, BeC Tejla, HMIIYJIbC Tella, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa U MOIIHOCTb, MOTEHUUANbHAs SHEPrusl Tena,
MOJHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS JHEPrUsl CXKATOM
NPY>KUHBI, KUHETHYECKash »JHEeprusi, MOJHas MeXaHW4deckass >SHeprus,
NEepUOJ U 4acToTa KoJIeOaHWM, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTejb MPEJOMIIEHUS CPElbl), IPU ONUCAHUU
NpaBUJIBHO TPAKTOBATh (PUBWYECKUN CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HaYeHUss W EeAUHUIBl (PU3NYECKUX BEIMYMH, HAXOIUTHb (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTDH rpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH,;
XapaKTepu30BaTh CBOMCTBa Tel, (U3UUECKHUE SIBICHHUS M MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,



OPUHLMI CYNEPHIO3ULIMU CWJI, MPUHLUN OTHOCUTENbHOCTH ['anmuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOTO YHUCEI
IpU AJEPHBIX peakUusiX, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTHYECKOE BbIPAKEHUE,

OOBACHATh (U3NYECKUE NPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOpPON Ha 2—3 M3yYEHHBIX CBOWCTBA (U3UYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarh pacyeTHBIC 3adaud (OMHUpAIOIIMEecs Ha CcucTeMy u3 2-3
YpaBHEHUI), UCMOIb3ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE
BEJIMUMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3aJaud 3allUChIBATh KPATKOE
YCIIOBHE, BBISABIATh HEAOCTAIOUINE WM M30BITOUHBIE JTaHHBIEC, BHIOHWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUThH PACUETHI U
OLICHUBAaTh PEAIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHUd (pu3ndeckon
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEHIMTh IPU HNOMOUIU
($u3NYECKUX METOAOB, HUCIOJIb3Yysl ONMCAHWE HCCIEIOBAHMS, BbIIEIATH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABIIBHOCTh IOPSAIKA
NPOBEJCHUS]  WCCIEAOBaHUsA, JellaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HA0JIIOIEHUH U ONIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNW WU
(u3nuecKx CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHA, 3aKOHA
COXpaHEHHUsl SHEPTUH, 3aBUCHMOCTh TMEpHoJa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJeOaHUM, MPSMOJIMHEHOE paclpOCTPAHEHUE CBETA,
pasnoxkeHue Oenoro cBeTa B CIEKTP, U3YUYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajieé U CBOWCTB M300pakeHHsS MpeaMera B coOMparomieit
JIMH3€, HAOJIOJICHUE CIUIONIHBIX M JIMHEHYATBIX CIICKTPOB H3IIyUCHUS):
CaMOCTOATENLHO  COOMpaTh YCTAaHOBKY W3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHCHIBaTH XOJ  ONbITAa U  €ro  pe3ysbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANUTH TIPH HEOOXOTUMOCTH CEPHUIO0 MPSIMBIX W3MEPEHUH, Ompeaenss
cpeqHee 3HayeHHE U3MepsieMON BeJWYMHBI ((DOKYCHOE paccTOsHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOpP crocoda U3MepeHus
(u3MepuTeIHHOTO MPUOOPA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUYECKUX BEIMYUH C
MCIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHU



IpU PABHOYCKOPEHHOM JABM)KEHHU O€3 HadyaJbHOW CKOPOCTH, IEpHOAa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpaKEHUs CBETa OT yIJja MajJeHus M yrja NpejloMIIEHUs OT yria
NaJieHNs). TUIAHUPOBATh HCCIIEJOBaHUE, CAMOCTOSTEIBHO COOMPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yJIbTaThl IOJYYEHHOW  3aBUCHUMOCTH
(¢u3nyecKux BEIMYMH B BUJE TaOiul U rpauKoB, JENaTh BBIBOABI 110
pe3yibTaTaM UCCIIEeI0BAHuUS,

IPOBOJUTH KOCBEHHBIE M3MEPEHHUS (PU3UUYECKUX BEIUYMH (CpemHsis
CKOpPOCTb M YCKOPEHHE Tejla TMpU PaBHOYCKOPEHHOM JBH)KECHHUHU,
YCKOpEHUE CBOOOTHOTO TMAACHUS, >KECTKOCTh MPY>KUHBI, KOIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHudeckas padoTa M MOLIHOCTh, 4acToTa H
nepuoa KojiebaHWW MaTEeMaTHMYeCKOTO ¢ MPYKUHHOTO MAasTHHKOB,
ONTHYECKAass CHJIa coOWparomield JHWH3bI, PAJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHsI, COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJHATh U3MEPEHUS, CIeaysl MPEAJIOKEHHON MHCTPYKLUU, BBIYUCIATD
3Ha4YCHHE BEJIMYMHBI U aHAIM3UPOBATH MOTYUCHHBIC PE3YIbTAThl C yUCTOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH pabdoTe € J1abopaTOPHBIM
000py0BaHUEM,

pa3nuyaTh OCHOBHBIE TMPHU3HAKM W3YYCHHBIX (DU3UUECKHX MOJICICH:
MaTepuajbHas TOYKa, Aa0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIM HCTOYHUK
CBETa, Jyd4, TOHKas JMH3a, IJIaHETapHas MOJENlb aroMa, HYKJIOHHas
MOJI€TIb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS MW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONUCaHUs (B TOM 4YHUCIIE:
CHHUIOMETP, JATYMKH I[OJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, pakera,
9XOJIOT, OYKH, TMEpUCKom, (QoToammapaT, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibCcOHA), WCIONB3YysS 3HAaHUS O
CBOMCTBaX (U3MYECKUX SBJIEHUH MW  HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHU M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIHHBIX MPHUOOPOB M TEXHOJOTMUYECKUX MPOIIECCOB
IpU pEeHIeHUH Y4eOHO--TIPAaKTHUECKUX 3aj7ad, ONTUYECKUE CXEMBI IJIs
NOCTPOEHUS U300paKEHHI B IJIOCKOM 3epKajie U coOuparomien J1H3e;
NPUBOJUTE  HpuUMepbl  (HAXOMUTh  WHPOPMAIMIO O  [pUMEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B IOBCEIHEBHOU
KU3HU JUIsi o0ecrieueHns: 6e30MacHOCTH MpU o0palieHny ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBaAMM, COXpPAHEHHs 370POBbSI U COOJIIOACHUS
HOPM  DJKOJIOTMYECKOTO  MOBEJEHUs B OKpYKawlled  cperne;



e OCYIIECTBIATh TNOUCK HH(MPOpManuu (PU3NYECKOTO COAEpKaHUA B
HuTepHere, caMocToATENbHO (POPMYIHPYST TOUCKOBBIN 3allpoc, HAXOAUTh
MyTH OMPEIENICHUs JOCTOBEPHOCTH MOMYyYEeHHOU MH(OpMAalMU Ha OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

e HCIOJb30BaTh MPH BBHIMOJIHEHUH YY€OHBIX 3aJJaHU HAYYHO--TIONYJISPHYIO
JUTEPATYPY  (PU3HUECKOTO  COAEpXkAHUSA, CIPABOYHbIE MaTepUalbl,
pecypchl cetu HTEepHET, BiIajeTh NpUeMaMu KOHCIIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaThb COOCTBEHHbBIC NMHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpPMAIlMU W3 HECKOJBKUX HCTOYHHUKOB (DHU3HUECKOTO COACpIKAHUS,
nyOJUYHO MPEACTABISATh PE3yIbTAaThl MPOSKTHON UM UCCIIEA0BATEIbCKOM
NEeATEIbHOCTH, TPU 3TOM TIPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN amnmapar HM3y4yaeMoro pasjaeiia (pU3MKu U COMPOBOXKIATH
BBICTYIUICHUE TPE3EHTAlMe C y4eTOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.

Brirouenne oOydaronxcsi BO BHEIIHKE MPOLEAYPhl OLUEHKH JOCTUKEHUN 110
npeamery "®usnka", B TOM YUCIIe BCEPOCCUMCKUE MPOBEPOUYHBIE pabOTHI U JPYyTrue
101I00HBIE MEPONPHUSTHSI, IPOBOJUTCS TOJBKO C JKEJIAHUS CaMUX O0YYaroIIUXCs C
3I1P u ux poautenen (3aKOHHBIX PEACTaBUTEIICH).

[Io pe3ynbraTaM NOPOMEXKYTOYHON OLEHKA OBJAACHUA COACPKAHUEM
yueOHoro mpenvera "duszmka" nOpUHUMAETCS pEIICHHE O COXPaHECHUH,
KOPPEKTUPOBKE  TOCTaBJIEHHBIX  3a1ady, OOCYyXKJEHHS Ha  IICHXOJOro-
NEeJaroruieckoM KOHCUIMyMe (y4eOHO-METOJAMYECKOM COBET€ W (WJM) APYyroM
o0beIMHEHNHU) 00pa3oBaTEIbLHON OpraHU3allid C 1EJIbI0 BBISBJICHUS MPUYUH U
COrJacoBaHMUsl IUJIaHA COBMECTHBIX JEHCTBUU MEIarormyeckoro KOJJIEKTHBA,
OpraHu3aliy B3auMOJACUCTBUS ¢ poauTensiMu o0ydaromerocs ¢ 3I1P.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KonnuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Kontpoabhbie | IlpakTudeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl

Paznen 1. ®u3uka u eé pojib B IO3HAHUM OKPYKAIOLIEero Mupa

1.1 dusnka - HayKa 0 MPUPOJIE 2 bubnunorexa [OK
| " PP https://m.edsoo.ru/7f416194
bubauoreka [[OK
H DIBIICCINE BEHHL ° 1 https://m.edsoo.ru/7f416194
. bubnuoreka [[OK
1.3 EcTecTBeHHOHAYYIHBIN METO]] ITO3HAHUS 2 1 o oo T/ TA16104
Hroro mo paznery 6

Pa3nen 2. [lepBoHavajibHbIE CBeICHUS O CTPOCHUM BeLeCTBA

2.1 CTpoeHue BelecTBa 1 bubmmorexa ITOK
' P H https://m.edso00.ru/7f416194
99 JIBr>keHuE U B3aUMOJIECHCTBUE YaCTHIL 5 1 bubnuorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOAMHA BEMecTBa https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBu:keHMe U B3auMOAelCTBHE TeJl
b K
3.1 MexaHnuyeckoe OBUKEHHUE 3 nommorexa LO

https://m.edso0.ru/7f416194

3.2 Wuepmus, macca, TNIOTHOCTh 4 1 bubnmnoreka [JOK
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https://m.edsoo.ru/7f416194

but6nmoreka [JOK

33 Cuna. Bugel cu 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBienue TBEPABIX TeJl, ;KHIAKOCTE U ra3oB
41 Hasnenue. [lepenava naBiaeHust TBEPABIMHU 3 bu6nuotexa [IOK
' TeJaMU, JKUAKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6aunoreka I[JOK
42 Jlapilerne xHuKoCTH > https://m.eds00.ru/7f416194
bubnuoreka [[OK
43 ATmociepHoe fanenie 6 https://m.eds00.ru/7f416194
44 JleficTBUE KUAKOCTH U ra3a Ha MOTPYKECHHOE 7 3 bubmuoreka [[OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pazges S. PaGoTa m MOIHOCTH. JHEPrus
bubmmoreka [JOK
1 P 1
> a00Ta M MOIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoreka [JOK
52 Hpocrste MexaHH3MEL > L https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAMIHCCRaN JHepHit https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12
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8 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabubie | IIpakTuyeckue (it cpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
Paznen 1. TenioBeIe siBJeHUS
bubnuoreka [[OK
1.1 i 7
CTpocHHe 1 CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bu6aunoreka I[JOK
1.2 T 21 1
CIVIOBBIC HPOUECCH ° https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DaexkTpryecKue 1 MATHUTHbIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bu6nmoreka [IOK
' W X B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1 7
OCTOSHHRI SCKIPHACCKHH TOX 0 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2. M 1 1.
3 ATHITHDIC ABIICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DNCKTPOMArHHTHA HHAYKUHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
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9 KJIACC

KoaunuyecTBo yacon DJIEKTPOHHBIE
HaumeHoBaHuUe pa3/1e/ioB H TeM nuppoBbIe
Ne n/m P Kontpoabubie | IIpakTuyeckue (it cpp )
NMPOrpamMMmel Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paznen 1. Mexannueckue siBJICHHUS
MexaHn4ecKoe IBIPKCHHE B CIIOCOOBI €ro bubnuoreka [[OK
1.1 10 1
ONHCaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumopeiictBue el 20 1 3 nosmorexa 110
https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AKOHBT COXpaHEHI https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Pa3nen 2. Mexanuveckne K0Jie0aHUSA U BOJTHBI
bubmmoreka [JOK
2.1 M 0 7 3
CXAHMHACCIIE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 MexaHnueckre BOJIHBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DieKTpOMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJHBI
31 DIEKTPOMAarHuTHOE MOJIE U 5 9 bubnuotexa LIOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE sIBJIE€HHS
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubnuoreka IIOK
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butnmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubnmoreka [JOK
4.3 Pasnoxenue 6emoro cBera B CIIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znea S. KBanToBbIe siBJIeHUS
bu6aunoreka IJOK
5.1 HcnyckaHue u MOroeHrue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [[OK
52 CTpoeiiie ATOMHOTO 5/pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
5.3 A 7 1
FICPHBIC pearkii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazges 6. [losTopuTenbH0-0000IaI0 Ui MOAYJIb
6.1 [ToBTOpeHue n 0000LIEHNE COAECPHKAHMS 9 5 bubnuotexa LIOK
' Kypca pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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