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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOIO OOLIEro o0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MNpOTrpaMMbl, IMPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi padbouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIIMXCS W OpPraHU3alMI0 U3YYCHUS
Gu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke yduThIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro Marepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaroUuXCsl.

[IporpaMma mo ¢Qusuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM Il  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
W SBJICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyYyHOTO METOo]a
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TJaBHBIX 3aJlay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusl COCTOMT B ()OPMHPOBAHUU ECTECTBCHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpENAINojiaraeT OBJIAJCHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SBJICHUS;

¢ OLICHUBATh U IOHUMAaTh OCOOCHHOCTH HayYHOT'O UCCIICJIOBAHMS,

e MHTEPIPETUPOBATH JAHHBIEC U UCIIOJIH30BATh HAYYHBIE 10KA3aTEIbCTBA
JUTS TIOJTyY€HUSI BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpeznenensl B KoHuemnuuu mnpenogaBaHusi yueOHOro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoii ®@exepanuu, peamu3yOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKAEHHOW pelIEHHUEM



Konnernn MunucrepcrBa npocsenienus Poccuniickoit @eaepaunn (IpoToKoII OT 3
nexadps 2019 r. Ne [1K-4BH).

Henan usyyeHus PpU3UKHU:

e IPUOOPETEHUE HWHTEpPEca M CTPEeMJICHUS OOy4YaroIIMXCS K HAayYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (popMHpOBaHUE
UCCJIeI0BATENLCKOIO0 OTHOIICHUSI K OKPYXKAIOIUM SIBIICHUSIM;

e popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE TPEACTABICHUNA O pPONU (PU3UKUA UIsI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

epa3BUTUE  TMpPEJACTaBICHUH O  BO3MOXHBIX  cepax  Oymyuiei
npodeccuoHanbHON AeSTENbHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBIICHUSX;

 IPUOOPETEHNE YMEHUU OMMCHIBATh M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHU;

¢ OCBOGHHE METOJOB pEUIEHUS MPOCTEUIIMX Ppacu€THBIX 3aJady ¢
UCIOJIb30BAaHUEM bu3ruecKux MOJIeTIeH, TBOPUYECKUX u
IPAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHMH HaOJIOaTh MPHUPOJHBIC SIBICHUS W BBINOJIHITH OIBITHI,
nabopaTopHble pabOThl M AKCHEPUMEHTAIbHBbIE HCCICAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBLHBIX TPUOOPOB;

e OCBOCHHE NPUEMOB PabOTHl ¢ HMH(pOpManuend (GU3NIECKOro CoAepKaHUs,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHKE WH(POpMaIUY;

¢ 3HAKOMCTBO cO chepamu npodhecCUOHATBHOU AESTENbHOCTH, CBA3aHHBIMU C
Gbu3MKON, W  COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHKEHUSX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 4aca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpejiaraéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (husmke.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

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

®duznueckue BeMMUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOJY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIECKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPOoLEeIypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHue LEHbI AICHUS Kbl U3MEPUTEIBHOIO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa XKUAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3mepenue Ttemreparypbl MpPU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

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

JIBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  siBneHud,  OOBACHAIOIIMXCS  MPUTSDKEHHEM — HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMerpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBUKEHHHU. Pacuétr myTtu u
BPEMEHU JBUKECHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoil. PaBHoaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE NOKOsl. TpeHue B MpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHKEHUS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBIeHUS WHEPLHH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACUCTBUHU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON IPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSLKEHUS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHON CUJIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.



JHaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a oOT o0BEMa, TemmepaTryphl. Ilepemaua naBimeHus
TBEPBIMU TEJIAMU, KUJAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHMS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTro J1aBJICHHUS.

JlelicTBre KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BrlTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD AAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyecknii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OO0BEMA MOTrPYXKEHHOW YacTH
T€Ja U IJIOTHOCTH )KUJKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS MUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopnsle padomul u onsimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKUBAKOLIEH CHIbI, JIEWCTBYIOIIEH Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B IKUIAKOCTH, OT OOBEMA MOIrpYyKEHHOU B
KUJKOCTb YaCTH TEJA U OT IFIOTHOCTH KUIAKOCTH.

5. KoHcTpynpoBanue apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH H
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOIIHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IlpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrenoBanue ycIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopnenn TBEPAOrO, XHUAKOTO U Ta3000pa3HOTO COCTOSHHUM BeIIECTBa.
Kpucramnuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaunBaHU€ U KaNWUISIPHBIE sIBJICHUS. TenI0BOe pacliupeHue U CKaTue.

Temmneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETUIONPOBOJAHOCTh, KOHBEKIIMS, U3TYUYCHHE.

KommuecTBo TeIwioTHL. YaeilbpHasg TEIUIOEMKOCTH BemiecTBa. TeINIOOOMEH M
TEMJIOBOE€ paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJIECHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATyphl KWUIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHas TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbiX asurarenei KIIJ temmoBoro auratesns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnroaenue 6pOyHOBCKOTO JBUKCHHUS.



v ok W

L ® N o

10.
11.
12.
13.

Hab6monenue nuddyszun.

HalGmonenue siBnennii cMauyMBaHUS U KaWLISIPHBIX SBIICHUN.
HaGmronenue TemmoBoro pacmmpeHust Tedl.

N3meHeHne naBieHUs Ta3a Mpd U3MEHEHUMH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bune! Teruionepenauu.

OxJytaxIeHre TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU padbOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenune kuneHus.

Ha6mronenue nocTossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIONEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBjIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIePaTyPhI.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TETJIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEII00OMEHE C HArPEThIM METATUIMUECKUM LIMIIHHAPOM.

OmnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCHUMOCTb CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexrtpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS DIIEKTPUYECKOIO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. lIlocimenoBaTtenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LIeTH U MOTPEeOUTENN dIEKTpUUecKo sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHUTHL.  B3auMoOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHOe 1oJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruutHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OJIIEKTpOABUIATENIb IOCTOSHHOTO TOKA. [Crnosib30BaHME JIIEKTPOJIBUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON HHAyKuuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. CriocoObl  TOJIy4eHHUS ~ DJCKTPUUYECKOH  DSHEPIHH.
DNEeKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aus TeJl.
JIBa poJia 2IIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsDKCHHBIX TEIL.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlencTBUs DNEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 21eKTPUYECKOr0 HalpsHKEHUS BOJIBTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUHN.
. B3auMozelicTBUE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HUs OJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX NOJIEH TOCTOSSHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OneiTel @apajes.

3aBUCUMOCTh HANpPABJIECHUS HWHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITeIl 1O HAOMIONCHHUIO JJICKTPH3AIMH T WHIYKIUEH © TIpU
COTPUKOCHOBEHHH.

HccnenoBanue MEWUCTBUS DJICKTPUYECKOTO TIONS Ha TMPOBOJHUKH U
JTUDIICKTPUKH.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIENMU TTOCTOSTHHOTO TOKA.
V3MepeHue U peryJIupoBaHKe CHJIBI TOKA.

W3mepeHne u peryupoBaHue HaMPsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3ncCTOp, OT
COIPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.

OTBITHI, JEMOHCTPHPYFOIIIHE 3aBHCHMOCTb AIIEKTPUIECKOTO
COTPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAH MOIMEPEIYHOTO
CEYCHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKECHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa JUIsl CHJIBI TOKAa IMPH TapaUICILHOM COCJIHMHCHUN
PE3UCTOPOB.

Omnpenenenre pabOTHI EKTPUIECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JICKTPHYECKOTO TOKA, BBIACIACMON Ha
pe3ucTope.

HccenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIaMIIOUYKy, OT
HANPSDKCHUS HA HEW.

Onpenenenue KII/] nHarpeBarens.

HcciemoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHne MarHWTHOTO TIOJIA TIOCTOSHHBIX ~ MAarHWTOB TIPU  HX
00BEIMHEHNUH U Pa3/ICTICHUH.

HccnenoBanue IEHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aWMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TI0JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI TIO MCCIEIOBAHUIO SIBJICHUSA SJIEKTPOMAarHUTHOW WHIYKLIHMH:
VCCIICIOBAHNE W3MEHEHMI 3HA4YEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBmxeHue. MarepuanpHasg Touyka. Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHWKEHUsA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBumxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckopeHHOE mNpsMOJIMHEHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m vacrota obpaiieHus.
JIunenHas u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HproToHa. BTopoit 3akon HeroTtoHa. Tperui 3akon HeroToHa.
[TpyHIMI CyNIEpIIO3ULIAA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlmxkenue ruraer Bokpyr Comnna. IlepBas kocMuueckas CKOPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. IsmMenenne uMmiynbca. IMmyabc cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TSKECTH, YHPYTOCTH,
Tpenus. CBa3b SHepruu u padbotsl. [loTeHunanpHas SHEPTUs Tena, MOTHATOTO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus cxxarou npyxxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMUYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMYECKOro JBM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPACKTOPUM JBHUKEHHUS OJHOIO M TOrO e Tela
OTHOCHUTENFHO Pa3HbIX TEJ OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOJIMHEHHOTO TBUKECHHUS.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUSI.

HaburoieHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM JIBHJKEHUU
OTHOCUTEILHO KaOMHEeTa QU3HKHU.

3aBUCHUMOCTh YCKOPEHHMsI Tela OT MacChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmonenue paBeHcTBa CUIl IPU B3aUMOJICHCTBUU Tell.

W3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHHH.

Ilepenavya nmiysbca Ipyu B3aMMOJAECHCTBUM TEN.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAEHCTBUM TEN.

CoxpaHeHre UMITyJIbca TPU HEYPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HaGmronenue peak THBHOTO JIBUIKEHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUH ITPU CBOOOIHOM IaJICHUM.
CoxpaHeHre MEXaHUUECKON YHEPTUH NPU ABMKEHUHU TeNa M0 1eHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO
JIBUKCHHUSI IAPUKA WITH TEIEHKKH.

OmnpeneneHre cpeAHe CKOPOCTH CKOJIBKEHUS OpyCKa WA JIBHDKEHUS
IIapUKa M0 HAKIIOHHOW TIOCKOCTH.

OmnpenerneHre yCKOPEHUsS Tejla NMPH PaBHOYCKOPESHHOM JBHKCHHH I10
HAKJIOHHOH TIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka TrHUIOTE3Bl: €CIW IPU PABHOYCKOPCHHOM JBIKCHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TIYTH OTHOCSTCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBHI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXCHHS OT  CHIIBI
HOPMAJIBHOTO JaBJICHU.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATBHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaTHdeCKuid U NPYKMHHBIM MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koieOaHus.  BbpiHyxkaeHHble — kojebaHusd.  Pe3oHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habiro1eHue BbIHYKJIEHHBIX KOJIE0aHUI U pe30HaHCA.
PacnipocTpaHeHne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o Uk w N

Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M MepuoAa KOJeOAHMI MaTeMaTuuecKoro
MasITHHUKA.
2. OmpeneneHnie 4acTOTHI U IEPHO/Ia KOJIeOaHH MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TIepHO/ia KOJICOAHMI MOABEIIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHU NPy KUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH TepUO/a KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoJjeOaHuit
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaICHU.
Paznen 10. D1eKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  MoJyie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
AIIEKTPOMAarHuTHhIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosiab3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.

Hemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pactpoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonHoe BHyTpeHHee
OTpaKeHUE cBeTa. lcrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onrtuyeckas cucteMa. bIM30pyKocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceTa.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ Jyder B paCCEUBAIOIIEH JIMH3E.

[Tomyuenue n300paxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lony4yenue 6e50oro cBeTa Npu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanve 3aBUCMMOCTH yIyila OTPaK€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTUK U300paKEHUS PEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yrJjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.
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4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIEH JIUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS U ONTUYECKOW CUJIBI COOMparomien
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAONIOJACHHM 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBaHTOBBICE sIBJICHHS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hykinonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HA JKUBBIC
OpTaHU3MBL.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOIOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus nsnyyeHus: NpUpOJHbIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIoMIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001AOLTNIT MOy b IPEIHA3HAYEH TSl CUCTEMATHU3aINN
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWsT UM OMbITa  JAESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY 10 (u3uke s 00ydJarommxcs,
BBIOpABIINX TOT Y4EOHBII MpeaMeET.

[Ipy “3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaINpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3MUECKUE
SIBJICHUS, TPUMEHsS TMOJIydYeHHbIE 3HAHMs, pelaTh 3aJadud, B TOM YHCIE
KAuE€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaanu3yeTcs
328 CY€T TOro, 4tro OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHusl, B KOTOPBIX WM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPOIe U TTOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIEIOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuClie JUIsl MPOBEPKU FMIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, TPAKTUUECKOTO UCIO0JIb30BAHMS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHBI CIEIYIOUIME JTUYHOCTHBIE PE3YJIbTATHI B
4acTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIE€HUU OOIIECTBEHHO 3HAUMMBbIX
M OITUYECKHX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUM (PU3NKY;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JEITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITI03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHEM B
JOMAIIHUX YCIIOBUSAX;

— chOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOI'0 € MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

— AKTHBHOE Yy4YacTHE€ B PEIICHUM INPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0rH4€CKOro0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM AJI1 pelleHMs 3a1ad B
o0JacTi OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOIEH CPEbI;

e — OCO3HaHHE TI00aJTbHOTO XapaKTepa SKOJIOTHYECKHX MpoOiieM M myTel ux
peLIeHMS;

e 8) azmanTanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHPOIHOH
cpeabl:

e — MOTPeOHOCTHP BO B3aWMOJEWCTBUM TMPH BBINOJHEHUU HCCIECJOBAHUA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEeSTENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AePUIIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIISITH B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHMS Ha OKDPYXAIOLIYIO Cpeny,
BO3MOKHBIX INI00AIbHBIX OCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKe HA YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y oOyyaromierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YUCOHBIE TCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEPCAIbHBIC YIeOHBIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

Ba3oBble Jjornyeckue AeicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI);

e YyCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIMM, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

¢ BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

¢ BBISIBIISITh TIPUYMHHO--CJICAICTBEHHBIE CBA3M MPH HU3YYCHUHU (PU3NUECKUX
SIBJICHUI U TPOLIECCOB, JETaTh BBIBOJBI C MCIIOJIB30BAaHUEM JIETyKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIaTh THIIOTE3bl O B3aUMOCBS3X
($U3nUEeCKUX BETUYNH;

¢ CAMOCTOATEIBHO BBHIOMPATH CIOCOO pelieHus yueOHOM (u3ndeckoi 3a1a4uu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJXOAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

¢ HICII0JIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABJICHHOMY IJIaHY OIBIT, HECIIOKHBIM
¢u3nyecKuit SKCHEPUMEHT, HEOOJBIIOE HCCIENOBaHHE (DHU3UUECKOTO
SIBJICHUS;

¢OIICHMBATh HAa MNPUMEHUMOCTh U  JIOCTOBEPHOCTb  HH(OPMAIHIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAaHUS MM SKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
pOBEAEHHOTO HAOIIOACHNUS, OIbITA, CCIIECOBAHUS;

 [POTHO3UPOBATh  BO3MOXKHOE  JajbHeWInee  pa3BUTHE  (DU3HUYECKUX
IPOIIECCOB, a TAKXKE BBHIABUIaTh MPEATNIONIOKEHHUS 00 UX Pa3BUTHUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

o IPUMEHSATH PA3TUYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU INOUCKE U
orbope MH(OPMAIUM WU JAHHBIX C YYETOM MPEATIOKEHHON y4eOHOI
bu3ndecKoil 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMALIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

¢ CAMOCTOSITEJIBHO ~ BBIOMpaTh  ONTHUMalbHYIO  (GOpMYy  IpeACTaBICHUS
UHpOpMALlMM ¥ WUIIOCTPUPOBATh pElIaeMble 3a/a4d  HECJIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U MX KOMOMHALIUSAMHU.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:

eB XoZe OOCYXAeHHs Yy4yeOHOro MaTepuana, pe3yJIbTaTOB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 33aaBaTh BOIPOCHI 110 CYHIECTBY 00CYKAaeMOM TeMbI U
BBICKA3bIBAaTh HJICW, HAICJICHHBbIC HA pElICHHE 33aJaud U TOAJIEpKaHHe
0J1aroxeraTeaILHOCTH OOIICHUS,



e CONIOCTABIISITh CBOU CYXKJEHUS C CY)KJIEHUSMHU JIPYTHX YYaCTHUKOB JMAJIOTa,
oOHapyXUBaTh Pa3INYHe U CXOACTBO MO3UIIHII;

e BBIPQ)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHIWBUIYaITbHOM
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

o IPUHUMATh 1IEJI COBMECTHOM JeSITeTbHOCTH, OPTaHU30BbIBATh IEHCTBHS 110
e€ JOCTH)KEHHUIO: pAaCHpeleNarTh poJd, OO0CyXIaTh TPOLECCh U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJIBKUX JIIOICH;

* BHITIOJIHATH CBOIO 4acTh pabOThl, AOCTUTas KaueCTBEHHOTO pe3ysbTara Mo
CBOEMY HAMpaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHAMU KOMAaH/IbI;

¢ OIICHMBATh KAa4yeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsAX, TPEOYIOIIUX JIJIst
pereHust GU3NUYeCKUX 3HAaHUU;

e ODUEHTUPOBATHCS B PA3jIMYHBIX  MOAXOAAX  NPHUHATHUS  pelIeHUM
(MHIMBUAYyaTbHOE, TPUHATHE PENICHUS B TPYIIIE, NPUHITHE PEIICHUM
rpynIoin);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIIeHHs] (PU3NYECKON 3aJauul WU
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPEIJiaraéMbie BAPUAHTHI PEIICHUH;

e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYMHBI  JOCTHOKEHMS]  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NEeSATeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

¢ BHOCHUTh KOPPEKTUBHI B JEATEIHLHOCTh (B TOM YHCJIE€ B XOJI BBIMOJHEHUS
(Gbu3MYecCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEBCTB, W3MEHUBIIUXCS CHUTYallMil, YCTaHOBJIEHHBIX OLINOOK,
BO3ZHMKIINX TPYHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIN U YCIOBUSM;

e CTaBUTH ce0s HA MECTO JAPYroro 4YeJOBeKa B XOJ€ CIopa Wi JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnur (PU3nUecKux 3aaad wid B
YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoro.

IMPEJMETHBIE PE3YJIBTATDBI

K konIy o0yueHus B 7 KJacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

e ICTIOJIB30BATh MOHATHUS: (PU3MUECKHE U XUMUUYECKHE SIBJICHUS, HAOJI0IEeHHE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIBI (DU3UIECKUX BEIIUYUH, aTOM,
MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKUJKOE,
razoo0pa3Hoe), MeXaHUueCcKoe JBUKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPaeKTOpHs, PaBHOACUCTBYIOIIAs cuia, Aehopmarius
(ympyrasi, IacTU4ecKkasi), HeBECOMOCTb, COOOIIAOIIUECS COCY/IbI;

e paznuuath siBieHUS (Auddy3us, TEIIOBOE NBIKCHHE YACTHIl BEIIECTBA,
PaBHOMEPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLHs,
B3aUMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOU OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TeEJaMH, >KUAKOCTSIMHU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MpPEeBpaIICHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUM B
OKpY>KalollleM MHpe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
NpUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
NpUpoOJie, JCUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOIO J1aBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHHUE pbIO, phluaru B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BEIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHH;

e ONIMCHIBATh M3yYCHHBIE CBOWCTBA TN W (PU3HUECKHE SIBJIICHUS, HUCIIOIB3YS
bu3ndeckue BETWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, Cwia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYeCKass paboTa, MOUTHOCTH, TUICYO CHIIBI,
MOMEHT CHWJIbI, KOXD(HUIMEHT TOJE3HOTO JEHCTBHUSI MEXaHH3MOB,
KMHETHYECKass M TMOTEHIMAIbHAs SHEPTUs), MpU OMHCAHUM MPABUIBHO
TPakTOBaTh  (U3MYECKUH  CMBICH  HUCIHOJIb3YEMBIX  BEJIMYMH, HX
0003HauEHUA W €AUHMIIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYUH;

e XapaKTEepPU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (6110ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruH, NpPU D3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

 00BSICHATD (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJI, B TOM UHUCIE U
B KOHTEKCT€ CHUTyalluil MpPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIISITh IPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 12
JIOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THBIC 3a/1auu B 1—2 1elCTBUSA, UCIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlINW3a YCIOBUSA
3aJjaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTAaBIATh (DU3HUECKUE
BEJIMYMHBI B (OPMYJIBI U IPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJy4YeHHOUM (PU3NUECKON BEJIMYMHBI,

e pacrmo3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXHO pEIIUTh TMpPH MOMOIIH
($u3NYECKUX METOAOB, B ONTMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TMIoTe3y),  pasiuyaTb U MHTEPIPETHPOBATH
IOJyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIBITA, J€1aTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOICTB Tel: (pOpMYJIUPOBATH IPOBEPSIEMBIE MPEIIOI0KEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alUChIBATh XOJ| OIbITa U
(opMyIIMpOBaTh BHIBOBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
aOCOJIFOTHOM MOTPELIHOCTH U3MEPEHMUI;

* IPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol C HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKCHHS Tela, CHJIbI
TPEHMSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIBI
YIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTABaHMSI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUSA, coOUpaTb YCTaHOBKY H
BBITMIOJHATh M3MEPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yJIbTaThl TOJYYEHHOW 3aBHCUMOCTH (U3WYECKHX BEIMYMH B BUJIC
NPEUIOKEHHBIX TAOMUI] W TPadUKOB, JEJAaTh BBIBOJABI 10 pe3yJbTaTaM
UCCIIEIOBAHMS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEpEeHHsI (U3MUECKUX BEITUYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHUS CKOJIBXKCHUS,
JaBJI€HHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JICHCTBYyIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTH TeNO, KO3(PPUIMEHT MOJEe3HOro AECHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAysd NPEIJIOKECHHOW WHCTPYKIUU: TIpH
BBHITIOJTHEHHH HW3MEPEHUN CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAYCHNE UCKOMOW BETTMYHHBI;

e COOJIIO/IATh MpaBWJIa TEXHUKU 0€30IacCHOCTH MpH padoTe C J1ab0opaTOPHBIM
obopynoBaHuEM;

e YKa3bIBaTh MPUHIUMBI JEHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IMHAMOMETp, COOOIIAIIIecs COoCcyabl, Oapomerp,
phIYar, OJBMKHBIA U HETIOBHKHBIN OJIOK, HAKIIOHHAS ITIOCKOCTB;

e XapaKTepU30BaTh NPUHIUIBI  JCWCTBUS  W3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOW HAa WX ONUCaHHA (B TOM YHUCIIE:
MOJIINITHAKK, yCTPOMCTBO  BOJOIMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUNU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOJIUTH MIPUMEPHI (HAXOUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUIECKOTO
UCTIONIb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKWU3HHU MJIA
obecnieyeHuss 0€30MacHOCTH TIpU  OOpaleHuu ¢ TOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH CPEIE;

¢ OCYIIECTBISITH  OTOOp UCTOYHMKOB wuH(popmanmu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCS
3HaHUW © TYyTéM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIIHIO, KOTOpas SIBISIETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TIPW BBITIOJHEHUN YUYEOHBIX 3aJaHU HAyIHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYecKoro - coAepaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcel cetn MIHTEpHET, BIageTh npuéMaMi KOHCIEKTHPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MHUCHhMEHHBIE W YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauU (PU3NIECKOTO COACPKAHUS, B TOM
quciie MyOMUYHO JeNaTh KpaTKhe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
WIN Y4eOHBIX HCCIEIOBaHWH, MpPH H3TOM TPaMOTHO HCIIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIAEH;

eTIPY BBIMOJHEHUU YYEOHBIX TPOEKTOB M WCCIEAOBAHWHN paclpenemsiTh
00S13aHHOCTH B TpyNIl€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJla4aMH,
CIEAUTh 32 BBINOJHEHUEM IUIAHA JCHUCTBHM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJl B  JCITCIBHOCTh  TPYNIBI,  BHICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xoHIy o0yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUI:

* ICIIOJIB30BATh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OSHEpPrus, TEIJIOBOM [IBUTATElb,
AJIIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsll, ANEKTPUUYECKOE IMOJIE, TPOBOIHUKU
U IUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pACUIMPEHHE M C)KaTue, TeIulolepenaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIMJUIAPHBIE SIBJICHUS, UCIAPEHHUE,
KOHJIEHCAIUsl, IUIaBJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHKE), KHUIICHUE,
TeruIonepegaya (TEeTIONpPOBOHOCTb, KOHBEKIIUS, U3ITy4YEHHUE),
AIIEKTpU3aLMs TEJ, B3aUMOJIECUCTBUE 3apANI0OB, AEHUCTBHUS DJIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKITUS)
[0 OIMCAHUI0O MX XapaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

e PACIlO3HABATh  MPOSBICHHE  U3YYCHHBIX  (U3WYECKUX  SABJICHUA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MIOBEPXHOCTHOE HATSHDKEHWE M KaNWJULIPHBIE SIBJIICHHS B IPUPOJE,
KpUCTAJUIbI B mpupoxae, usznydeHue CoJiHIIA, 3aMEpP3aHUE BOJIOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, DJICKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JUIS JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (HU3NUECKUX
SIBIICHUI;

* ONTUCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKHE SIBICHMS, MCIIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIUIOThI, YJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJleJbHAsg TeIioTa NapooOpa3oBaHUs, ylelbHAs TEIioTa
CrOpaHMs TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOU



MAaIIMHbI, OTHOCHUTEJbHAs BJIAXKHOCTh BO3AyXa, JSJCKTPUUECKUU 3aps,
CHJIa TOKa, DJIEKTPUYECKOE HAMpsKEHHE, COMPOTUBICHHE MPOBOJHMKA,
yIeabHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta U MOIIHOCTh
DJIEKTPUYECKOTO  TOKa), IpU ONMCAHMM IMPaBWIbHO  TPAKTOBATH
(u3MYECKUN CMBICI HCIIOJIB3YEMBIX BEJIMYMH, O0O3HAUEHUS U €IUHULIBI
¢uznyecKux BENMYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
$u3NYECKyI0 BEIUWYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

e XapaKTepU30BaTh CBOMCTBA Te€d, (PU3MUECKUE SBJIECHUS M IPOLECCHI,
UCIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOpHUH
CTPOCHHS BEIIECTBA, MPHUHIIMII CYNEPIO3UIUU MO (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1711 yJacTKa LENu, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHHUs DSHEPrUM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €r0 MATEMaTUYECKOE
BBIpXECHHE;

¢ 00BSICHATH (PU3MUECKHE MPOLECcChl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOrHYECKUX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (DU3MYECKUX SIBJICHUM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4u B 2—3 AEWCTBUA, UCIIOIBb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE AaHAJINW3a YCIIOBUSA
3aJ1a4M 3aMKUChIBaTh KPATKOE YCIIOBUE, BBISABIATh HEJOCTATOK JAHHBIX IS
pelIeHns 3aJauM, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€
pellieHusi, MPOBOJIUTh PacUYEThl M CPAaBHUBATH IIOJYyYEHHOE 3HAYCHUE
(bu3nYECKOM BETMYNHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaThb IPOOJIEMBbI, KOTOpPBIE MOYKHO pELIUTh MpPU MOMOUIU
(u3NYECKUX METO/OB, MCIOJb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIIEIATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSJIKA
IIPOBEJICHUS UCCIIEA0BAHNUS, AETIaTh BBIBOIBL;

e IPOBOJUTH OTIBITHI 10 HAOIIOIEHUIO (PU3NUECKUX SABICHUN WIH (PU3NUECKUX
CBOMCTB TeJ (KaNWUISIPHBIE SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3/yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HAaIpEBaHUS
Py U3JyYEHUU OT IBETa HM3Tydarouied (MOrjollaroeid) TOBEPXHOCTH,
CKOPOCTh HCIApEeHHs BOJABI OT TEMIEPATypbl XKUAKOCTH M IUIOMIANU €€
IOBEPXHOCTH, JJIEKTpU3aLMs Tl M B3aUMOJICHCTBHE AIIEKTPUUYECKUX
3aps70B, B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHWTOB, BU3yaJIU3aLMs
MarHUTHBIX [0JIEH IOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO I10JISI HA
MPOBOJHMK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOWCTBA



AJIEKTPOJBUTATENS TIOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSCMBIE
IPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy/I0BaHMUS,
OTIMCHIBATh XOJ OMBITa U (POPMYIIUPOBATEH BEIBOJIBI;

e BBITOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIHHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HAMNPSXKEHUS C MCHOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3MUYECKUX BEJIWYWH, CPAaBHUBATH PE3YJbTATHI
MU3MEPEHUI ¢ yIETOM 33aJIaHHON aOCOTIOTHON NOTPENTHOCTH;

e IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BEIMYMHBI OT
JpPYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COTNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IJIOIMAAM MONEePEeYHOTO
CEUEHUS U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UIYIIero 4epe3 IMPOBOAHUK, OT HANPSXKEHUST Ha POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEOBATEILHOTO W  MapajlIebHOTO  COEAUHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHsI, CIEAys NPEIIOKCHHOMY IUIaHy, (hpuUKCHpoBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl M TpapuKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEOBAHMUS;

e IPOBO/INTh KOCBEHHbIE UW3MEpeHUs (U3MYecCKUx BeNUUUH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): TJIAaHUPOBATh W3MEPEHHs, COOUpaTh
HKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKIHH, U
BBIYHCIIATh 3HAUEHHUE BEJIMUUHBI;

e COONIOAATH MpaBUja TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONUcaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
NPEAOXPAHUTEIIN, IEKTPOMATHUT, 3JIEKTPOJBUTATENIb TIOCTOSIHHOTO TOKA),
UCIIOJIB3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUW M HEOOXOIUMBIE
dbu3nuecKue 3aKOHOMEPHOCTH;

e paCIlO3HABAaTh IMPOCTbIE TEXHUYECKHE YCTPONMCTBA U HU3MEPUTEIIbHbBIC
npuboOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Henen ¢ mociueaoBaTeNIbHbIM U MapajiIeNIbHbIM COSUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIeTeH;



e IPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIONB30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM >KM3HU MJIA
oOecrieueHuss 0e30macHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpe/ie;

¢ OCYIIECTBIISITH  MOUCK HWHPOpMAnuu  (PU3NYECKOTO  COACpNKAHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SBJISIETCA IPOTHUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* ICIIOJIb30BaTh NPH BBHIOJHEHUH YYEOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYEecKOoro - coAepXaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl cetd VIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

¢CO37aBaTh COOCTBEHHbIE IUCHMEHHbIE W KpAaTKHE YCTHBIE COOOIICHHMS,
0000mIast wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yIbTaThl
POEKTHOM WJIM KCCIEeN0BATENbCKON JEATEIbHOCTH, MPU 3TOM TPAMOTHO
UCMOJIb30BAaTh M3YYCHHBI TMOHATUHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALUEH;

e[IPM BBHINIOJHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PU3UUECKUX
IPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMHU 337la4yaMHU, CJIEJUTh 33 BBIMOJIHEHUEM IIJIaHa JACUCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMOJEHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K xoHiy oOyuenusi B 9 kjiacce npeIMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIOMIMXCS YMEHUA:

¢ ICIIONIb30BaTh  MOHATHS: CHUCTeMa OTcu€ra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ympyrasi, IMjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPJOTO Telsla, paBHOBECHE, MEXaHUYECKUE KoJeOaHHs U
BOJIHBI, 3BYK, HMH(Pa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbHIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPHl UCIYCKAHUS W TOTJIOUICHHUS, anb(a-, 0eTa- 1 raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAsI DHEPTETUKA;

epa3nuyaTh SBICHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHENHHOE MABM)KEHHE, CBOOOJIHOE
naJicHue TeJ, PABHOMEPHOE JIBUKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBHE



T€J, PEAaKTUBHOE IBIKCHUE, KOJIeOATEIhHOE ABMKEHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJeOaHUs), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpOCTPaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKEHUE OEJIoro cBeTa B
CHEKTp M CJOXXKEHHE CHEKTpPaJbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
U3ITYYeHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUH B
OKpy»KaromeMm Mupe (B TOM uuciae (U3MUECKUE SBJICHUS B MPUPOJIE:
MPWINBHI M OTJIUBBI, ABIKEHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, IlyHAMH, 3XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBCHHBIN
paaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
OPUPOIHBIX MHHEPAJIOB, JIEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (PU3NUECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3MUECKHE SBICHUS, WCIIONB3YS
dbu3nyeckue BeNUYUHBI (CpellHsSsl MU MIHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC Tela, HWMIIYJIbC Tela, HMMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, NOTCHIMAIbHAS DSHEPTUs Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NEPUOJT U YacTOTa KOJIEOAHWH, NJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbIX BEIIMYHH,
0003HauEHUA W EAUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIIUE JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHNH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS U TPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUII OTHOCUTENbHOCTH [anuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO UHCET



P SIICPHBIX PEaKIUAX, TMPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;

¢ O0BSCHATH (PU3WYECKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHUCIE W B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISIBISAThH
NPUYUHHO--CJIEICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WUJTM 3aKOHOMEPHOCTEHH;

e pelIaTh pacy€THhIC 3a7a4M (OMHUpaIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIME (DU3NUYECKUE BEIUYUHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alMChbIBATh KPAaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE JJISI PEIICHUS, TPOBOUTH PACUETH U OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS (PU3HUECKON BEIMYUHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEUIUTh MpU TOMOIIU
(bU3UMYEeCKUX METOJOB, HCIOIB3YS OMHCAHUE WCCICIOBAHUSA, BBIACISATH
POBEPSIEMOE TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBENCHMSI  WCCJICNOBAaHMs, JeElaThb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUHN U OIBITOB;

e IPOBOJIUTDH OMbBITHI IO HAOJIIOJACHUIO (DU3NUYECKUX SBJICHUNA WM PU3NYECKHUX
CBOICTB Ten (M3y4eHHE BTOpOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUS
DHEPTUHU, 3aBUCHUMOCTh IEpHOaa KoJIeOaHWN TPYXKUHHOTO MasTHUKA OT
MacChl Ipy3a M *KECTKOCTU MPYXUHBI U HE3aBUCUMOCTH OT aMILIUTYIbI
MajblX  KoJeOaHWM,  MPSAMOJMHEHHOE  pacHpoCTpaHEHUE  CBETa,
pasniokeHue 0enoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KE€HUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pa)kKeHUs MpenMera B coOuparomiei
JWH3e, HAOIOJEHNE CIUIONIHBIX W JUHEHYATBIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o00OpyIOBaHUs, OMNHCHIBATHL XOJ  ONBITA U  €ro  Pe3yJbTaThl,
(bopMyITHpPOBATh BHIBOIHI,

o IPOBOJINTH TPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUMN, OTMpeaesss
CpemHee 3HaueHUE U3MEPsIeMON BenWdYUHBI (POKYCHOE pacCTOsSHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTEILHOTO TIPHOOpa);

e IPOBOJNTHh HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BETUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHUMOCTh MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, mepuoia
KOJIeOaHU MaTeMaTH4yeCKOro MAasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHus U YIJia MPeJoMIIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nYecKuX BETWYMH B BUJIEC TaONHIl U TpaduKOB, IETIaTh BBIBOIBLI IO
pe3yapTaTaM MCCIeA0BaAHNUS;

¢ IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYHUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHHUSI CKOJBKEHMs, MeXaHH4eckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa  KojeOaHWH MaTeMaTHYecKOro W TPYKUHHOTO MAasTHHKOB,
ONTHUYECKas CWiIa CcoOWparomiei JHWH3bI, PATAOAKTHUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIMOJHATh U3MEPEHUS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATD
3HAa4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3YNIbTaThl C YYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

e COOITIO/IATh TIPaBWJIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOpHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIE TMPU3HAKK U3YYECHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

e XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS  HM3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
CIUJOMETp, NaTYMKH TIOJIOKECHHUS, PACCTOSHUA WM YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl W CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHYECKHX MPOIECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEMbl s
MOCTPOCHUS N300paXEHH B IJIOCKOM 3€pKajie U cOOMparoiei TuH3e;

e IPUBOJIUTH MPUMEPHI (HAXOJUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKW3HHU MJIA
obecrieyeHuss 0O€30MacCHOCTU TIpU  OOpalieHuu ¢ TOpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBIISITH  MOUCK  WHPOpMAuu  (PU3NYECKOTO  COACpNKAHHS B
HuTepHeTe, caMOCTOATEIHHO (OPMYIHUPYS TOMCKOBBINA 3alpoc, HAXOAUTh
MyTH OTPEJeNICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



* ICTIOJIB30BATh MPHU BBIMOJHEHUN Y4YEOHBIX 3aJaHU HAayYHO--TIOMYJISPHYIO
AUTEepaTypy (pHU3MUECKOro  CoAepkKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcbl cety HTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHbBIE U YCTHBIE COOOIIECHHUS HA OCHOBE
uHPOpMAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpKaHMUS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOEKTHOM MM HCCIEI0BATENbCKON
NEATEIbBHOCTH, TMPU 3TOM TPaMOTHO  MCIOJIb30BATh  W3yYCHHBIN
NOHATUUHBIN anmapar u3yyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUIGHUE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 o 2 1
HBHHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHME M B3aUMOJICVCTBHAE YACTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMOo/IeiicTBHE TeJl
but6mmorekxa [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, Mmacca, IIIOTHOCTh 4 1 but6mmorekxa [JOK



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

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

bubmuoreka [IOK

33 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJlaMM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBiere xukocTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U T'a3a HA OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIHOCTB. JHEPrust
bubmuoreka [IOK
. 1
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocteie Mexaru3Mb! > ! https://m.edso0o.ru/7f416194
bubmuoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DJIEeKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 ITOoCTOSAHHBIN JIEKTPUUYECKUHN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubmuoreka [IOK
23 M 6 1 1.5
AUHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpareHi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannueckue KoJae0aHusi M BOJIHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMACCKHC ROACOAIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATIACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paszgen 4. CBeToBbIe AABJICHUS
4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE pEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paszgea 6. [loBTopuTE 1bH0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIeHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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