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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboydel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yaeoHoro npeamera « Dusznkay.

ConmepxaHue mporpaMmbl MO (DU3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHONH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3ydeHUs
¢u3MKN Ha JAESITENbHOCTHOM OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Y4YCHHUS, a TAKKE
MEKTPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIeT0 00pa30BaHUAI.

[Tporpamma no ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarONIXCS.

[Iporpamma mo Qusuke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEIMETY.

®duzuka SBISIETCA  CHCTEMOOOPAa3yOIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TPOIIECCOB
W SBJIICHWM, M3y4aeMbIX XUMHUEH, Ouosoruei, acrpoHomued u ¢GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYCHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAIoiaraeT OBJIAJCHUE
CIICYIOIIUMHA KOMITIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIIPETUPOBATH JJAHHBIC U MCIIOJIH30BaTh HAYYHBIE I0KA3aTeIhCTBA
JUTS TIOJTy9€HUS BEIBOJIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, pearu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nekadps 2019 r. Ne [1K-4BH).

Hean usyyeHus pusuku:

e IpUOOPETEHUE MHTEPECAa M CTPEMJICHMS OOyYarolMXCsi K HAay4YHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTE;

e pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (PopMHpOBaHHE
UCCJIEJOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

e popMHUpOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yYEHHUs] OCHOB
CTPOEHMS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e popMHupOBaHUE TPEACTABICHUNA O pONMM (PUUKUA ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

epa3BUTHE  TMPEACTABICHUI O  BO3MOXHBIX  cepax  Oyaymen
po(heCcCUOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, IOArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Ieseld MporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o01m1ero o0pa3oBaHusa 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

e IpUOOPETEHUE 3HAHUH O  JUCKPETHOM  CTPOEHUM  BEILIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SBIICHUSX;

 IPUOOPETEHNE YMEHUU OMMCHIBATH M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJIYUEHHBIX 3HAHUI;

¢ OCBOGHME METOJIOB PpELICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM puznyeckux MoJienel, TBOPYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHMI HAONIONATh MPHUPOJHBIC SIBICHUS W BBINOJHITH OIBITHI,
1a0opaTtopHble  pabOTbl M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HH(pOpManuend (GpU3NIECKOro CoAepKaHUs,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(OpMaLUY;

* 3HAKOMCTBO CO c(pepaMu NpoPeCCUOHATIBHON IEATEIbHOCTH, CBSI3aHHBIMU C
(¢u3MKONW, W COBPEMEHHBIMM TEXHOJOTMSIMHM, OCHOBaHHBIMU  Ha
JOCTUKEHUSX (PU3HUECKON HAYKH.

Ha usyuenune ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hezenmo), B 9 kiacce — 102 yvaca (3 yaca B HeZeto).

[Ipennaraemselii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3MKe.



COJEPKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

®usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeIMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. DPuznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka wu papyrme ecTeCTBEHHbIE HAyKH H3Y4alOT TMPUPOY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmromaemoro siieHuss. Onucanue GU3NIEeCKUX SBICHHUMA C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U MPoLEIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue temmeparypbl IPU MNOMOIIM XKHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS O CTPOCHNH BelleCTBA.

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

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHud,  OOBACHAIOMIMXCS  MNPUTSDKCHUEM — HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  MCIOJIb30BAHUEM

dotorpaduii).
2. OnbIThI IO HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHe Tell KaKk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOICHCTBUU TEJL.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEITUYCHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OoT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBIL. ['mMapocraTnyeckuid
napajaokc. Cooburaronirecs: cocysl. ['uapapnmyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. Onbit Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABIICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM IMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS IUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

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

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTb. DHEprus.

Mexannueckas paboTta. MoOIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W IOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JIBUXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1IOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, KHUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE ABJIEHUS. TEnIoBoe paclinpeHue U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKECHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNEepeauu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomnyectBo TemnotTel. YiaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamanca. [lmaBieHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbiX jaBurarenei KIIJ[ TemoBoro auraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUSI.
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Hab6monenue nuddysun.

Habmonenue siBjeHnii cMauynBaHUs U KaWUTSIPHBIX SBICHUI.
Habumronenune TemioBoro pacimpeHus Tell.

M3MeHeHue naBiieHUs ra3a Ipu U3MEHEHHH OO0BbEMA M HArpeBaHUM WU
OXJIQXKICHUM.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bune! Teruionepenauu.

OxJax/ieHue Ipy COBEPLIEHUH PabOTHI.

Harpesanue npu coBepuieHUH padOThl BHEUITHUMH CUIIAMHU.

. CpaBHEHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIIIECCTB.

. HaOmroieHue KureHus.

. Habnrogenune moctossHCTBA TeMITepaTyphl P TIaBJICHUH.
13.

Mopenu Ter1oBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3yXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne uW3MeHEHHST BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OrnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesieHue OTHOCUTEIBLHOW BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOThI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CWIJIBI  B3aWMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[IpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BEUIECTBA. 3akoH OMma
o ydactka uenu. llocnemoBarenbHOe W mapajuleIbHOE  COSOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LIeTH U MOTPEeOUTENn dIEKTpruUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME SJIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OneiTel @apajnes. SABieHne 3MeKTPOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3aLUs TEJL.
JIBa pona 3JIEKTPUYECKHX 3apsii0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKHU.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJe TOKa. DJIEKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJEKTPU3ANMK TEl WHIYKIUECH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM TIEMH TTOCTOSTHHOTO TOKA.
N3mepenure U peryJupoBaHUe CUJIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaJUICIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HAIPSKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHUTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIBI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MCHECHMI 3HAYCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JnBHkKeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHeiHoe aBuxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPAaBHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
najgenue. OnbIThl ['anues.

PaBHomepHoe nBmxkenue mo okpyxHoctu. Ilepuog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[IpyHLIMT CynepnO3uLUN CHIL

Cuia ynpyroctu. 3akoH I'yka. Cuiia TpeHHsI: crjla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmitynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas SHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Haburo1eHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTEILHO KaOUHETa (QU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja W ACUCTBYIOIIEH HAa HEro
CUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aWMOACHCTBUHU TEJI.

N3meHeHune Beca Tenna Mpu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aUMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUH.
Habmonenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUN Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPHUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenrne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenre pabOTHl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAILHOM MMOBEPXHOCTH.



10. OnpeienieHne  pabOThl  CHIIBI  yNPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOABUKHOTO U TTOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTHdeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BOJHBIL. (CBolcTBAa MeEXaHMYECKMX BOJH. [IpomonbHble H
NONEpeYHble BOJIHBL. [[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. I'pomMKkocTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TENI MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Ha6mronenue xonebanumii rpy3a Ha HUTH U Ha TIPYXKUHE.

Habnrofgenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).

HaGronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onvimel.

1. OmpegeneHre 4YacTOThl M IEepUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHnie 4acTOTHI U TIEPHO/Ia KOJICOAHHI MPYKHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TEpHO/Ia KOJICOAHMI MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHU NPy KUHHOTO MasSTHUKA
OT MacCChI Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH TEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
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HUTH, OT MaccChl Ipysa.
6. OnbITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh I€pUOAa  KoJeOaHWH
IPYKUHHOI'O MasiTHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHUTHOE  IoJie.  ODJEKTpOMarHuTHele  BONHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJIH. [llkana 5snekTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CkopocTb cBeTa. BogHOBBIE CBOICTBA
CBETA.

Jemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpanenue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaoMieHUs1 cBera. [lonHOe BHyTpEeHHee
OTpaKEHUE CBeTa. VCIonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTuyeckas cHUCTeMa. bBIM30pyKOCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /{Mcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xop nyuyel B coOuparole JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakxeHNid ¢ TOMOIIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopmens rnasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

W P N U A WD RE

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrjia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO LIBETA MPEAMETOB IPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoromsl. PaauoaxtrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX A1€Ep.

SnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA IKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTIIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOmOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLTNIT MOTYJTb TPEIHA3HAYEH /JIsl CUCTEMAaTH3AIIH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbiTa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s OO0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SABJICHUW TPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
SBJICHUS, INPUMEHSAA NOJIyYCHHbIE 3HAaHMs, pelaTh 3aJadyd, B TOM YHUCIE
KAuECTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMATBHO JIEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zena peaau3yercs
328 CY€T TOro, 4YTO OOYYaIONIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMHM pacro3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BJICHUSI B OKPY>KaIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HU;

UCITIOJIb30BaTh HAYYHBIE METO/Ibl MCCIIEOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YUCJIE IJIA IPOBEPKU TUIIOTES U MOITYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IUYHBIX HICTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyueHus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nYeCcKo HAYKH;

— IIEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTUKEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpPBI;

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOrO0 TMOBEACHUSA Ha
TpaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OO0OpYJOBAaHHEM B
JOMAlIHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4HCIE M (PUIUUECKHX
3HAHUM;

e — MHTEPEC K IPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUs Ha NpPUMEHEHHE (PU3MUECKUX 3HAHMM JJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHME TI00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHON U NPHUPOIHOH
cpeabl:

e — MOTPEeOHOCTH, BO B3aWMOJACWCTBUM IIPH BBINOJIHEHUU HCCIECIOBAHUN H
MPOEKTOB (PU3MUECKON HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie (OpMYJINPOBATh
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCHOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX OCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUMS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUCOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbBIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue 1eiicTBUA:



*BBISBISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );

 YyCTAHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMM, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

¢ BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;

* BBISIBJISITh TIPUYMHHO--CJICAICTBEHHBIE CBA3M MPH HW3YYCHUU (PUINUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJH30BAHUEM JI€TYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THUIOTE3b O B3aUMOCBS3SIX
(bu3NYECKUX BEINYNH;

¢ CAMOCTOATEIBHO BBHIOMpATH CIOCO0 pelieHrs yueOHoM pu3nueckon 3anadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHUsA, BBIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBhIe HccieaoBaTe/LCKHE JeCTBUA:

¢ HICTI0JIB30BATh BOMPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 10 CAMOCTOSITEILHO COCTABJIEHHOMY IJIaHY OIBIT, HECIIOKHBIH
¢u3nyecKuil IKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HAa TPUMEHHMOCTh M  JIOCTOBEPHOCTH  HH(OpMAIHIO,
MOJIyYEHHYIO B X0/I€ MCCIIEIOBAaHUS MM IKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIIHPOBATH OOOOIIECHUS U BBIBOJBLI 1O pe3yjbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBNICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

o IPUMEHSTH PA3INYHBIC METOJbI, HHCTPYMEHTHI M 3alPOCHI MPU TIOUCKE U
orOope WH(GOPMAIMM WM JAHHBIX C Y4ETOM MPEIIOKEHHOW ydeOHOM
dbu3ndecKoi 3a1a4u;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMuYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

¢ CAMOCTOATEIHLHO  BHIOMpAaTh ONTHMAIBHYIO  (QOpMYy  MpeIcTaBICHHUS
uHPOpMAIlMM W WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIOXHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

eB Xx0/¢ OOCYXJeHHUs Y4eOHOro MmaTepuaia, pe3ylbTaToB JaOOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOH TEMbI U
BBICKA3bIBaTh WJICU, HAIlCJICHHBIC HA pEIICHUE 3aJaud U TOIACpPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



e CONIOCTABIISITH CBOU CYXKJEHUS C CY)KJICHUSIMHU JIPYTUX YYaCTHUKOB JMAJIOTa,
0oOHapyXUBaTh Pa3InYNe U CXOJCTBO MO3UIUH;

e BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3NYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

o IPUHUMATh 1IEJI1 COBMECTHOM JeSTEIbHOCTH, OPTaHU30BbIBATh IEHCTBHS 110
e€ JOCTM)KGHHUIO: pAaCIpeleNarTh poJd, OOCYyXJaTh TPOLECChl U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;

* BBITIOJIHATH CBOIO 4acTh pabOThl, JOCTUTas KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HANpaBJICHUIO M KOOPIMHUPYS CBOM JEHCTBUS C JPYTHMH
4JIeHAMU KOMAaH/Ibl;

¢ OIICHMBATh KAayeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanmus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUAX, TPEOYIOIIUX JIJIst
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B  PA3IMYHBIX  MOAXOAAX  HPHUHATHUS  peLICHUM
(MHIMBUAYyaIbHOE, TPUHSTUE PEHICHUS B TPYIINE, NPUHATHE PEIICHUN
rpynIon);

e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM pEIICHUs] (PU3NYECKON 3aauu WU
IJlaHa HCCIEOBaHUSI C Y4ETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHUN;

e ICTIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAJIBHBIN HHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MIpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHODKEHHMS  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NeSATEeILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJIE B XOJI BBIMOJHEHUS
Gu3MUEeCKOro  HMCCIAEAOBAHUS WM  IPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYTHOCTEM;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIA U YCIOBUSM;

e CTaBUThH ce0s HA MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MPH pelieHnr (PU3NUecKux 3a/1a4 Wil B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e ICTI0JIH30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, TUOTE3a, SAUHUIIBI (DU3UICCKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJKOE,
razoo0pa3Hoe), MexaHu4ecKoe JIBUKeHNE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpPHS, PAaBHOJACUCTBYIOIIAsA CHUja, Jedopmarius
(ympyrasi, IiacTH4ecKas ), HeBECOMOCTbh, COOOIIAIONINECS COCY/IbI;

e paznuuath siBACHUS (AU dy3usi, TEIIOBOE IBIKCHHE YaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBMKCHHE, HEPABHOMEPHOE  JBWKCHUE, HHEPLU,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpalllCHUA, Iepeada AaBJICHUS TBEPABIMUA TEIaMU, KUIAKOCTIMHU U
razamm, arMoc(hepHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JICMOHCTPHUPYIOIINX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacro3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (U3WUYECKUX  SBJICHUH B
OKpy’)XalollleM MHUpE, B TOM uuclie (Pu3nueckue SIBJICHUS B IPUPOJIE:
MIPUMEPBI JIBUKECHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B KHWBOM M HEXKHUBOU
MPUPOAE, NECUCTBUE CHUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XWBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJie YeJIOBEKa, IIPU 3TOM MEePEBOUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICIIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3MUECKHE SIBJICHUS, WCIIONB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CuUjla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIHOCTh, TUICYO CHUIHI,
MOMEHT CWIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJIB3YEeMBIX  BEJIWYUH, HX
0003HaYEHUS U EIWHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEJIUYNHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3UYECKHUE SBICHHUS U MPOIECCHI,
WCIIOJIB3YS TIpaBUJIa CIOKEHHS CHJI (BIOJIb OJHOM IpsiMOi), 3aKkoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (0y10ka),
«30JI0TOE€ TMPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

 00BSCHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJI, B TOM UUCIE U
B KOHTEKCT€ CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4 B 12 1elCTBUSA, UCIIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIIME (DU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalIMW3a YCIOBUSA
3aJaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (DU3HUECKUE
BEJIMYMHBl B ()OPMYJIBI U IIPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOUM (PU3NUECKON BEJIMYMHBI,

e pacmo3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO pELIUTh TMpPH MOMOIUIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IIOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

e IPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3NUECKHUX SABJICHUN WIH (PU3NUECKUX
CBOMCTB Ten: (pOpMYJIMPOBATH IPOBEPSIEMBIE MPEIIIOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alUChIBATh X0 OIbITa U
(opMyJIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Tesa, 00bEMa,
CHWJIBI W TEMIIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(MPOBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJJaHHOU
a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHU;

* IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOW BEIMUYMUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHHU JIBHXKCHMS Teia, CHUJIbI
TPEHUSI CKOJILKEHUS OT BECA Tela, KauecTBa 00OpabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIBI
YIPYTrOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBITMIOJIHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yabTaThl MOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
NPEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

¢ IPOBOJUTh KOCBEHHBbIE HU3MEpPEHMsI (PU3MUECKUX BEIUYMH (IJIOTHOCTb
BELIECTBA JKUAKOCTU W TBEPIOTO Teja, CUja TPEHUS CKOJIBKECHMUS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs  CWJIa, JICHCTBYyIOIIas  Ha
HOrpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIHMEHT MOJIE3HOro ACHCTBUA
IOPOCTBIX MEXAHU3MOB), CleAys NPEUIOKEHHOW HWHCTPYKLUUHU: IIpU
BBINIOJIHEHUM H3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATh 3HAUEHNE UICKOMOM BEJIMYMHBI,

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30IaCHOCTH IMpH padoTe C J1a00paTOPHBIM
obopynoBaHuEM;

e YKa3blBaTh MPUHLUINBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOILAIOIIMECS COCyAbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  HM3YyYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THMJPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
0 cBOMCTBax (U3UYECKUX SIBICHUNM U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH IIPUMEPHI (HAXOIUTh HHPOPMALUIO O IPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHMW B IIOBCEIHEBHOM JKM3HU MJIs
obecrieyeHuss 0O€30MAaCHOCTU TIpU  OOpalieHuu ¢ OpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYLIECTBIISITH  OTOOp HUCTOYHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYMBONM HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

* MICIIOJIB30BAaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHU Hay4YHO--IOIYJIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXk aHWs, CIPAaBOYHbIE MaTE€pHUaJIbI,
pecypcbl ceti IHTepHET, BlafeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE IHMCbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB HMH(pOpMaLUU (PU3NUYECKOIO COAEpPIKAHUS, B TOM
yycie MyOJu4HO JeNaTh KpaTKHE COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUM, MNpPH H3TOM TPaMOTHO HCIIOJIb30BATh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALINEH;

e[IPH BBINIOJHEHUH YYEOHBIX MPOEKTOB M UCCIECIOBAHUM pacrpenessTh
00s13aHHOCTH B TPyNIl€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJlayaMH,
CIeIUTh 3a BBINOJIHEHUEM IIJlaHA JEHCTBUM, aJIeKBATHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHUKATHUBHOE B3aHMO/JICICTBHIE, YUUTHIBASI MHEHHE OKPYKAIOLTHUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e ICTIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILIMUECKHE U
amop(HBIC Tela, HACBHIIIEHHBIH W HEHACHIIICHHBIM Map, BIIAXXHOCTb
BO3/lyXa, TeMIIeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SIBJIEHUS (TEIJIOBOE pACUIMPEHHE M CKaTue, Tervlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAaHUE, KAWUISPHBIC SIBICHUA, HCIIAPEHUE,
KOHJIEHCAIWsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJEeBaHKE), KHUIICHUE,
Terionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTpU3aLIMA TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUID HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBJICHHUE;

epacmo3HaBaTh  MPOSBICHHE  M3YyYEHHBIX  (U3NYECKUX  SBJICHUA B
OKpY)XaloIlleM MHpPE, B TOM YHCIC (PU3NYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B TMpupojae, usinydenue CoiHIa, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JICKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, FIIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Japeld MOoOCOB, poib MAarHUTHOIO MOJS JAJs JKU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

¢ ONIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, HCIIONb3YS
bu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeIuioTa
IUIaBJICHUS, yJleJbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHas TerioTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU



MalllMHbl, OTHOCUTEIbHASl BIIAXKHOCTh BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKA, JJICKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIECHUE MPOBOJAHUKA,
yIeIbHOE  CONPOTUBIEHWE  BEmIecTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKa), TMIPH  OINHWCAHWUU TMPABUIBLHO  TPAKTOBATh
(bU3NYECKUIT CMBICIT MCIOJIb3YEMbIX BEJIWYMH, O003HAYCHUS W €IUHUIIBI
GU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TIpaduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBICHHUS U IPOIECCHI,
UCIIOJIb3YsSl OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO--KHHETUUYECKON TEeopuu
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1eNu, 3aKOH
Jlxoyns—JleHiia, 3aKOH COXpaHEHHsI JHEPrHHM, TIPU OTOM JaBaTh
CJIOBECHYIO0 (DOPMYIIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBISATH
MIPUYUHHO-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ onopol Ha 1-2 W3y4eHHBIX CBOMCTBA (HUBUYECKHUX SBICHHM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PaCUETHBIE 3a/1a4u B 2—3 NEHCTBHSI, HCTIONB3YS 3aKOHBI 1 ()OPMYJIBI,
CBsI3bIBalONME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS
3a/1a4M 3aIIMChIBaTh KPaTKOE YCIOBUE, BBISABIISITH HEJOCTATOK JAHHBIX JJISI
pelieHusl 3aa4uu, BeIOMpaTh 3aKOHBI U (POPMYJIbI, HECOOXOAUMBIE IS €€
pelieHus, MPOBOJUTh PACU€Thl W CPAaBHHBATH IOJYYEHHOE 3HAUYCHHE
(U3UYECKOM BEIMUNHBI C U3BECTHBIMU JTaHHBIMU,

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh TMPU TOMOIIH
(bU3NYECKUX METOJIOB, HCIOJIb3ysl OMHCAHUE HCCIICIOBAHUS, BBIJCIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI UCCIIEI0BAHUS, J€aTh BBIBO/IbI;

e IPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3NUECKHUX ABJICHUN WIH (PU3NUECKUX
CBOMCTB TeN (KanWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT
ero o0bEéMa, TeMrepaTrypbl, CKOPOCTH MPOIECCa OCThIBAaHUS U HarpeBaHUs
pU U3JyYEHUU OT IIBETa M3ITydarouied (MOorjollaroeid) TOBEPXHOCTH,
CKOPOCTb HCIIApEHHUsI BOJIbI OT TEMIIEPATYPhl KUJKOCTH U IUIOIIAAN €€
MOBEPXHOCTH, DJICKTPU3ALMSA TEeJI U B3aUMOJCHCTBUE JJICKTPUUYECKHUX
3aps0B, B3aUMOJICUCTBHE TOCTOSIHHBIX MAarHUTOB, BHU3YyalW3allus
MAarHUTHBIX ITOJICH TOCTOSHHBIX MArHUTOB, NCHCTBHS MAarHUTHOTO IT0JIS Ha
MPOBOJJHUK C  TOKOM,  CBOWCTBA  JJIEKTPOMAarHuTa,  CBOKCTBA



AIIEKTPOJIBUTATENl TMOCTOSHHOTO TOKa): (OpMYJIMpOBaTH MpPOBEPSEMBIC
IPENOJIOKEHUS, COOMPAaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMS,
OIHCHIBATh XOJ1 OTbITA U OPMYITUPOBATH BHIBOIBI,

e BBITIOJIHATH MPAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHOW BJIAXKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UYECKUX BEIMUYHH, CPABHUBATH PE3yJbTaThl
WU3MEPCHUI ¢ yIETOM 3aJIaHHON aOCOIOTHON NOTPENTHOCTH;

e IPOBOAUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOWU (PU3UYECKON BEIMYMUHBI OT
JpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOLIAAXA IIONEPEYHOIO
CEYEHHUs U YAEIbHOTO COIPOTUBIICHMS BEIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOAHUKE,
UCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM MCCICAOBAHMS;

e IPOBOJIUTH KOCBEHHbIE U3MEpeHUs (U3MYecKux BeNUUMH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCHEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys IPEMJIOKEHHOW MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINUNHBIL;

e COONIIOAATH MpaBUja TEXHUKUA 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py/1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUIBl  JEHCTBUS  HM3YyYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IMEKTPHUUECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

e paco3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX
LEIEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



e IPUBOJIUTH MIPUMEPHI (HAXOJUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONb30BaHUsl (U3WYECKUX 3HAHUA B TIOBCEIHEBHON >KM3HU MJiA
oOecrieueHuss 0Oe30macHOCTH Tpu  obOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpe/ie;

¢ OCYLIECTBIISITH  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpNKAHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M MYyTEM CpPaBHEHUS
JOMOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIuUio, KOTOpas
SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

* ICIIOJIb30BaTh MPH BBIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (puU3MUYEeCKOoro - coAepXaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcbl ceti IHTepHET, BlafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJAHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;

¢CO3/7aBaTh COOCTBEHHbIC IUCHMEHHbIE W KpAaTKHE YCTHBIE COOOIICHMS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISTh PE3yJIbTaThl
INPOEKTHOM WJIM KCCIEN0BATENbCKON JEATEIbHOCTH, P 3TOM I'PAMOTHO
UCMOJIb30BaTh M3YYCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHUE MTPE3CHTALIUEH;

e[IPM BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUNA (PU3UUECKUX
IPOLIECCOB pacHpeieiaiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 337ja4yaMHU, CJIEIUTh 32 BBHIMOJIHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISISE TOTOBHOCTH pa3peiiaTb KOH(IUKTHI.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHUA:

¢ CIIONIb30BaTh ~ IOHATHS: CHUCTeMa OTcuéra, MaTepualibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBUKEHHUS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP THKECTH TBEPIOTO Telsa, paBHOBECHE, MEXaHUYECKUE KOoJeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3BYK U YJIbTPA3BYK, DJEKTPOMArHUTHbHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIYCKAHUS W TOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAsE DHEPTETUKA;

epa3nuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE MABIM)KEHHE, CBOOOIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATeIhbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIeOaHMsI), PpE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEHMHOE PpACIpPOCTPAHCHHE, OTPAKECHHE W IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3siokKEHUE OEJIoro cBeTa B
CHEKTp M CIIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUU B
OKpy>KaromeMm Mupe (B TOM uuciae (U3MUECKUe SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIUBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(HOIETOBOTO ¥ PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEUCTBHE pPAJAMOAKTHUBHBIX W3IyYeHUNH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TENl W (PU3MUECKHE SIBJICHUS, HCIIONB3YS
dbu3nyeckue BeNUYUHBI (CpelHSsl U MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEpeMElIeHHe, MyTh, YrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIMAIbHAS DSHEPTHs Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATON
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeEXaHU4ecKas DSHeprus,
MIEPUOJT U YacTOTa KOJICOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEeNIhb MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICI WCIOJIb3YEMbIX BEIIMYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKUE SBICHUS W TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, MPUHIUI OTHOCUTeNbHOCTH [anumies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI



IpH SIICPHBIX PEAKIUIX, TMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

¢ O0BACHATH (PU3WYECKHE TMPOIECChl W CBOMCTBA TEJI, B TOM YHCIE W B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJICJICTBEHHBIC ~ CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 2—3 M3YyYCHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEHH;

e pelIaTh pacyETHHIE 3a/a4n (OMUPAIOIINECs Ha CUCTeMY U3 2—3 ypaBHEHHUH),
UCTIONB3YSl 3aKOHBI M (OPMYIIbI, CBSI3BIBAIOIINE (PU3NUCCKUEC BEITHMUMHBI:
Ha OCHOBE aHaluM3a YCIOBHS 3a7aud 3alliChIBaTh KpPaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOUYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOUMBIC JJISI PEIICHUS, TPOBOUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAUCHUST PU3NMIECKON BETNINHBI;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TMpPH MOMOIIH
(GU3UYECKUX METO0OB, HCIOB3Ys OMHCAHUE WCCIEIOBAHUS, BBIIACISATH
MPOBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBEICHUSI  WCCJICNOBAHMS, JEJaTh BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUHN U OIBITOB;

¢ IPOBOJIUTH OTIBITHI 110 HAOIIOICHUIO (PH3UYECKUX SBICHUN WM (PU3NIECKUX
CBOWCTB TeNl (M3ydyeHHEe BTOporo 3akoHa HbIOTOHA, 3aKkOoHA COXpaHEHUS
DHEPTUHU, 3aBUCUMOCTh IEpHOAa KOJICOAaHWN TPYKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTh OT AMILTUTY/IBI
MaibIX  KoysieOaHWH,  TPSAMOJIMHEWHOE  pPAacpOCTpaHCHHWE  CBETa,
pasnoKeHue Oeoro cBera B CIEKTP, M3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JUH3e, HAOTIOIEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINMUCHIBATH XOJ ONbITAa H €ro  pe3yibTaThl,
(bopMyIHpPOBATh BHIBOIHI,

o IPOBOJINTH TPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHUMN, OTpeaesss
CpemHee 3HaueHHUE U3MEpsIeMOr BenW4YuHBI ((POKYCHOE pacCTOSHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MEpUTENIBHOTO TTPUOOpPA);

e IPOBOJNTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HaydalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKEHHUs CBETa OT yria MaJCHUs W yria MpeIoMJICHHs OT yriia
najicHus): IUIAHUPOBATh HCCIEIOBAHUE, CaMOCTOSITEIHHO COOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW  3aBUCHMOCTH
bu3NYeCKuX BEIWYMH B BUJC TaONWI U TpaduKOB, JIEJIaTh BBIBOIBI IO
pe3yJbTaTam HCCIeA0BaHNUS;

e IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUS (PU3MUECKUX BEIUWYUH (CpeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOJTHOTO MaJeHUs, XKECTKOCTb MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas padboTa M MOIIHOCTb, 4acTOTa H
nepuosl KojeOaHWii MaTeMaTH4yecKoro U MPYKUHHOTO MAasSTHHUKOB,
onTHYecKkass cuja coOuparoumed JMH3bl, pPaguOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEIysI MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3yNIbTAThI C YUYETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

e COONIIOAATH MpaBUja TEXHUKU 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIC TPU3HAKH HU3YUYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNlb aToMma, HYKJIOHHas
MO/IeJIb AaTOMHOTO SI/Ipa;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  M3YyYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOnucaHusd (B TOM YHUCIE:
CIUJOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPaKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJIb3ySd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKUX IMPOILECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
MIOCTPOCHUS N300paXEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TIOBCEHEBHOW KU3ZHMU IS
obecrieyeHuss 0O€30MACHOCTU TIPU  OOpalieHuu ¢ TOpudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBJIATh MOUCK HWHGPOpMAMK  (PU3HYECKOTO  COJAEPKAHMUS B
HuTepHeTe, caMoCTOsATENBHO (POPMYIIHUPYST MOUCKOBBIM 3aIpOC, HAXOIUTh
yTH ONpPEAEIICHUs IOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJTHUTEIIbHBIX UCTOYHUKOB,;



¢ ICTIOJIB30BAaTh MPHU BBIMIOJHEHUU YUYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MUYECKOoro coAepXaHHs, CIPaBOYHbIE MaTepHAIbI,
pecypcbl ceti IHTEpHET, BilaieTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHpOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COACpkKaHMUS,
myOIMYHO NMPEACTABIATh PE3yIbTaThl IPOEKTHOM MM MCCIIEA0BATEIbCKOM
NEATEIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIb30BATh  H3yYEHHBIN
NOHATUUHBIN anmapatr u3ydyaeMoro pasjaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHHE Mpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoanbie | Mpakrueckue o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypcsl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 dusuka - HayKa 0 IpUpoJe 2 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
1.2 DOU3NYECKUE BETUYHHBI 2 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
1.3 EcTtecTBeHHOHay4YHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f4161
94
Htoro no paszneny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
bu6mmoreka [IOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f4161
94
JIBr>KeHUE 1 B3aUMOJIEVCTBHE YaCTHI] bubmorexa [TOK
2.2 2 1 https://m.edsoo.ru/7f4161
BEILIECTBA
94
Bbubnuoreka [JOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 1 https://m.edsoo.ru/7f4161
94




Hroro no pazneny

Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe TeJ

bu6mmoreka [IOK
3.1 MexaHn4ecKoe ABUKEHHUE 3 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
3.2 Wuepuusi, Macca, IOTHOCTh 4 https://m.edsoo.ru/7f4161
94
Bbubnuoreka [JOK
33 Cuna. Buapl cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJ, JKMAKOCTE U ra3oB
Jasnenue. llepenaya naBnenus: TBEpAbIMU bubmorexa [TOK
4.1 - epenata i P 3 https://m.edsoo.ru/7f4161
TeJIaMH, )KUIKOCTSIMHU U ra3amMu 04
Bbubnuoreka [JOK
4.2 JlaBneHue KuaKOCTH 5 https://m.edsoo.ru/7f4161
94
Bbubnuoreka [JOK
4.3 ATMochepHoe naBiieHHE 6 https://m.edsoo.ru/7f4161
94
JleiicTBHE )KUAKOCTH U r'a3a Ha MOTPYKEHHOE bubmorexa [IOK
4.4 A by 7 https://m.edsoo.ru/7f4161
B HUX TEJIO
94
Hroro no pazaeny 21

Pazgen S. PaboTra 1 MOIIIHOCTB. JHEPrUs




Bbu6nuoreka [JOK
5.1 Pa6ota u moutHOCTH 3 1 https://m.edsoo.ru/7f4161
94
Bbu6nuoreka [JOK
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
Bbu6nmuoreka [JOK
53 MexaHuueckasi SHeprus 4 1 https://m.edsoo.ru/7f4161
94
Hroro no pasaeny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoannbre | - IpakTueckue o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
bu6mmoreka [IOK
1.1 CrtpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181
ce
bu6mmoreka [IOK
1.2 TennoBsle poLeccsl 21 2 5 https://m.edsoo.ru/7f4181
ce
Hroro no paszneny 28
Pazgen 2. DiiekTpuyecKkue ¥ MATHUTHBIE SIBJICHUS
DJeKTpUUYECcKHe 3apsiabl. 3apssKeHHbIE TeNa U bubmorexa [TOK
2.1 P . PABL 3P 7 1 https://m.edsoo.ru/7f4181
WX B3aUMO/ICHCTBUE ce
bu6mmoreka [IOK
2.2 IToCTOsIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 https://m.edsoo.ru/7f4181
ce
Bbu6nuoreka [JOK
2.3 MarsuTHBbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181
ce
Bbu6nuoreka [JOK
2.4 DJIEKTPOMArHuTHAsT MHTYKIIHS 4 1 https://m.edsoo.ru/7f4181

ce




Hroro no pazneny

37

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoabneie | TIpakrmieckue o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUS
bu6mmoreka [IOK
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 10 1 1 https://m.edsoo.ru/7f41a4
onucaHus
a6
bu6mmoreka [IOK
1.2 BzaumopetictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
Bbu6nuoreka [JOK
1.3 3aKOHBI COXPAHECHHS 10 1 3 https://m.edsoo.ru/7f41a4
a6
Htoro no pasneny 40
Pa3zgen 2. Mexannueckue KoJe0aHus ¥ BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41a4
ab
Bbu6nuoreka [JOK
2.2 MexaHu4eckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4
a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
3.1 DIIEKTPOMAarHuTHOE MOJe U 6 1 2 bubmmoreka [JOK




SJICKTPOMArdHMuTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4
a6

Uroro no pazaeny 6
Pazgen 4. CBeToBbI€ IBJIEHUSA
Bbu6nuoreka [JOK
4.1 3aKOHBI PaCIpPOCTPAaHEHHUS CBETA 6 https://m.edsoo.ru/7f41a4
a6
Bbubnuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4
a6
Bbubnuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4
a6
Uroro no pazaeny 15
Pa3zgen 5. KBanToBbIe IBJICHUS
Bubnuoreka [JOK
5.1 Hcnyckanue v mOrJonieHrue CBeTa aToOMOM 4 https://m.edsoo.ru/7f41a4
a6
Bbubnuoreka [JOK
5.2 CTpoeHue aTOMHOTIO siapa 6 https://m.edsoo.ru/7f41a4
a6
Bbu6nuoreka [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4
ab
Hroro no pazneny 17

Pa3zgen 6. [loBTOpUTEILHO-0000 1AM MOYJIb




[ToBTopenue u 0000IIEHUE CONEPIKAHUS

Bbu6nmuoreka [JOK

6.1 9 2 https://m.edsoo.ru/7f41a4
Kypca pusuku 3a 7-9 xinacc 26
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27










JIucr BHeCceHHuS N3MEHEeHU i

/11

Knacc

Hara
3aHATHUS IO
KTII

Tema 3aggaTug no
KTII

dakTrue
cKas
Jara

3aHATUA

dakTnyeckas Tema
3aHATHS

Ne npukasa o
KOPPEKTHUPOBKE
paboueii
HpOrpaMMBI







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka: 7-i knacc: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., Axunonepuoe o6mectBo «M3narensctBo «IIpocsemenne

» ®usuka: 8-i kinacc: 6a30BbIN ypoBEHb: yueOHUK, 8 kiacc/ [lepsimkun . M.,
HBanoB A. U., Akimonepnoe obmectBo «M3natensctBo «IIpocBemenue»

» duszuka: 9-i kacc: 0a30BbIM YpOBeHb: yueOHUK, 9 knacc/ [Tepoeimkund 1. M.,
I'yrauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE 00IIECTBO

«M3parensctBO «IIpocBenieHne»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1.A.E.Mapon, E.A.Mapown, C.B.I[1o3oiickuit COOpHIK BOIPOCOB U 33]a4 K
yueOoHuky A.B.Ileprimkuna, @usuka -7.M: IIpoda , 2018 rox

2. A.E.MapoHn, E.A . Mapon Jlugaktuiueckue MaTepualibl K y4eOHUKY
A.B.Ileprikuna, ®usuka -8. M.: IIpoda, 2015 rox.

3..A.E.MapoHn, E.A . Mapon. CaMoCTOSITE/IbHbIE U KOHTPOJIbHBIE PA0OTHI K
yueoHuky A.B.Ileprpikuna, @usuka -8. M: JIpoda , 2015 rox
4..A.E.Mapon, E.A.Mapown, C.B.I[1o3oiickuit COOpHUK BOMPOCOB U 33724 K
yueoHuky A.B.Ilepoimkuna, @usuka -8.M: IIpoda , 2018 roa
5..A.E.MapoHn, E.A.Mapon Jlugaktuueckue MaTepuaiibl K y4eOHUKY

A.B.Ilepriikuna, ®usuka -8. M.: IIpoda, 2015 rox.



6.A.E.Mapon, E.A.Mapon. CaMmocTosITeIbHbIE 1 KOHTPOJIbHBIE PAOOTHI K
yueOoHuky A.B.Ileprimkuna, @usuka -9. M: Ilpoda , 2018 rox
7.A.E.MapoHn, E.A.Mapon, C.B.Ilo3otickuiit COOpHUK BOITPOCOB M 3aj1a4 K

yueoHuky A.B.Ileprimkuna, @usuka -8.M: IIpoda , 2019 roa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka [IOK https://m.edsoo.ru/7f416194




JIlucr BHeceHHUsI H3MEHEHUH

Nen/m | Jlara Tema 3ansatus o KTII | ®akTuy dakThyeckKas Tema No
3aHATH eckast 3aHATHS MpuKasza o
s IO naTa KOPPEKTUP
KTII 3aHATHS OBKE
paboueii

poTrpaMMm
bI
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