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MNOSICHUTEJBHAS 3AIITUCKA
[Iporpamma 1o (u3MKe HA ypOBHE OCHOBHOTO OOIIEr0 0OOpa3oBaHWs COCTaBICHA Ha
OCHOBE TOJOXEHUI U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM



oOpa3oBaTenbHON mporpamMmbl, mpenctaBieHHslx B DPI'OC 00O, a Takke ¢ y4€rom
dbenepanbHOl pabodeid mporpamMmbl BocTMTaHus W KOHIENIHMH TpernojaBaHus y4eOHOTO
npeaMera «Pusukay.

CopepxaHnue mporpaMMmbl 1o (U3MKEe HampaBlIeHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAY4YHOH I'paMOTHOCTH OOYYaIOUIMXCS M OpPraHU3alMio M3yueHHs! (U3MKHU Ha AESITETbHOCTHOM
ocHOBe. B mporpamme 1o (u3MKE YUHUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTrO TMpeaMera B
peamuzamun tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JHYHOCTHBIM M METalpeaMETHBIM
pe3ynbTaTaM OOy4YeHHs, a TaKKe MEXKIIPeJIMETHbIE CBSI3U E€CTECTBEHHOHAYYHBIX Y4YEOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMUs.

[TporpamMma no Qu3uKe ycTaHaBIMBAET paclpejesieHue y4yeOHOro marepuaina 1Mo rojgam
oOyueHust (1o KJjaccam), NpesiaraeT NPUMEPHYIO TOCIEIOBAaTEIbHOCTh HW3YUEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4y€Te BO3PACTHBIX
ocobeHHOCTeH 00yUarommxcs.

[Tporpamma o ¢usnke pazpaboTaHa ¢ ENbI0 OKa3aHUsI METOJUUYECKON MTOMOIIU YUUTETIO
B CO3aHUM paboyeii MPOrpaMMBbI 10 y4eOHOMY MPEAMETY.

Ou3rKa ABISETCS CUCTEMOOOPA3YIOIIMM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (pU3HUEcCKue 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHUEH,
Oouosiorueii, acTpoHOMHer u (pu3nueckor reorpadueid, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Hambosee SICHble 00paslbl MPUMEHEHHsS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 IIaBHBIX 33734 (PU3MUYECKOro O0O0pa3oBaHMs B CTPYKTYpe OOIIEro oOpa3oBaHMS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaromuxcs.

Wzyuyenue ¢usukn Ha 0a30BOM YpOBHE IMPEANONAaraeT OBJAJACHHE CIEAYIOUTUMU
KOMITIETEHTHOCTSIMH, XapaKTEPHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

HAyYHO OOBSACHATD SBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEI0OBAHMS;

MHTEPIPETUPOBATh JaHHBIE M HCIIOJIb30BaTh HAay4YHBIE JOKA3aTeNIbCTBA JJIs MOTYyYEHUS
BBIBOJIOB.

Ilenn wu3yueHus (GU3WMKA Ha YpOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMs OMpPENETICHBI B
Konnenuuu npenogaBanust yueOHoro mpeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepainuu, peanu3yrONMX OCHOBHBIC 00IIeo0pa3oBaTebHBIE POTPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin ®enepannn
(mpotoxout ot 3 nexadpst 2019 r. Ne [TK48H).

Henu nzyyenus pU3NKH:

pHOOpeTEeHNEe UHTEpeca U CTPEMIICHUS 00YYaIOIIUXCS K HAYYHOMY U3Y4YE€HUIO PUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUA O HAydHOM METOA€ I[IO3HaHUus U  (OPMUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY/KAIOIIUM SIBIICHUSIM;

dbopMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa MU3y4EHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dbopMupoBaHUEe NpEACTABICHUN O poiu (U3UKU JJIST Pa3BUTHUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE TIPEJCTAaBICHUNA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NESITEIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJATOTOBKAa K JalbHEHIIeMy OOYYeHHI0O B AITOM
HaIpaBJICHUU.

JlocTikeHne STUX Leled mporpaMMmbl 1O (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETo

o0Opa3oBaHus 00eCIIeunBaETCs pEIIEHUEM CIISAYIONINX 3a1ay:

npruoOpeTeHne 3HaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHUH  ONHMCHIBAaTh M OOBACHATH  (DU3MYECKHE  SBICHUS C
MCIIOJIb30BaHNEM TIOJyYEHHBIX 3HAHUM;



. OCBOCHME METOJIOB pELIEHUs MPOCTEHIIMX pacuy€THBIX 3a/lad C HUCIOJIb30BAaHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBAHHBIX 33]1aY;

. pa3BuUTHE YMEHUI HAOIIOAATh TPUPOIHBIE SIBIICHUS U BBITIOJIHSITDH OMBITHI, JAOOpAaTOPHBIE
pabOTHI M HKCTIEPUMEHTAIBHBIE HCCIICOBAHUS C UCTIOIB30BAHUEM U3MEPHUTENBHBIX TPUOOPOB;

. OCBOCHHME TPUEMOB paboOThl ¢ UHpopManued (GU3MYECKOro CoAep)KaHus, BKIIOYas
MH(GOPMAIMIO O COBPEMEHHBIX JOCTIDKCHHAX (PHU3MKH, aHAIM3 M KPUTHYECKOE OIICHUBAHUE
uHpOpMaINH;

. 3HAKOMCTBO cO chepamu npodecCHOHATBHON NeSITeIbHOCTH, CBA3aHHBIMU C (DU3UKOH, U

COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAaHHBIMHU Ha IOCTHKEHUSX (PHU3UIECKON HAYKH.
Ha m3yuenue ¢usnku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 0OIIEro 0Opa30BaHUsI OTBOJUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 yaca B Helleno), B 9
kiacce — 102 yaca (3 yaco B HEZCIIO).

[Ipenmnaraemslii B mporpaMme 1o (pu3nke nepeueHb J1adopaToOpHBIX PadOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKkTep, YYUTENb JejacT BhIOOp MPOBEACHHs J1a0OpaTOpHBIX padoOT H
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YyJarOIINXCs, CIIUCKA SKCTIEPUMEHTAITLHBIX
3aJJaHWH, TPEeIIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO dK3aMeHa 0 (hU3HKe.

COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®usnka u eé posib B IO3HAHMHM OKPY’KAKOIIEro MUpa.

®usuka — Hayka o npupojae. ABnenus npupoapl. Ousznueckue SBICHUSA: MEXAHUYECKHE,
TEIJIOBBIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenMMuMHBL. M3mepenue Qusnuecknx BeauduH. Duznyueckue MpUOOpHI.
[TorpemnocTe n3Mepennit. MexayHapoIHasi CUCTeMa €IMHULL.

Kak ¢usnka m apyrue ecrecTBEHHbIE HAyKHM HM3y4aroT mpuponay. EcrecTBeHHOHAYJIHBIH
METOJ] TIO3HAHWS: HaOIOJCHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKCHHE THIIOTE3,
JKCIIEPUMEHT 110 TPOBEpKEe THUMoTe3, O0ObsAcHeHHWe Habmogaemoro spieHus. OmnucaHue
(GUBHYECKUX SIBJICHUH C TIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.
1. MexaHu4eckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. ®usnyeckre NpUOOPHl U TpOIEaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM M IU(PPOBBIM
pudopoMm.
Jlabopamopuvie pabomol u onvimel.
Omnpenenenne LeHbl JeIeHUs IIKaIbl K3MEPUTEIHLHOTO MPUOOpa.
H3mepeHue paccTosHUM.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MalbIX TEJ.
W3mepenune TtemmepaTypsl NP TOMOIIM JKUIKOCTHOTO TEPMOMETpa M JlaTuMKa
TEMIIEPATYPHL.
6. IlpoBeneHue wuccrieqoBaHMsI MO MPOBEPKE TUIOTE3bl: JAJBHOCTH IMOJIETA IIApUKAa,
MYIHECHHOI'O TOPU30HTAJIBHO, TEM 60.]1}9]_]_[6, qeM 60J'IBH.I€ BBICOTA ITyCKa.
Pasznea 2. [lepBoHayasibHbIE CBEJACHUS 0 CTPOCHUU BelleCTBA.
CTpOCHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIbI, HUX pPa3MCPHL. OHBITLI, JOKa3bIBAarOIIne
JTUCKPETHOE CTPOCHHE BEIIECTBA.
JBwxenue uactuil BemiecTBa. CBsS3b CKOPOCTH JBMXKEHHS YacCTHUI[ C TeMIIepaTypoil.
bpoyHnoBckoe nBwxkenue, nuddysus. B3anMoaeicTBue YacTHI[ BENIECTBA: MPUTSHKEHUE H
OTTaJIKUBAHHUC.
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ArperatHble COCTOSIHMSI — BEILECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEM H  TBEPABIX
(kpucTayuInyeckux) Ted. B3auMocBs3b MeXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIxX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.
1. Habmonenne OpoOyHOBCKOTO IBUKECHUS.
2. Hab6monenue nuddysun.
3. HaOmroneHwe SBICHHM, OOBSICHSIONIMXCS MPUTSDKEHUEM WM OTTATKWBAHUEM YaCTHII
BEIIIECTBA.
Jlabopamopuvie pabomol u onvimel.
1. OrueHka AuamMeTpa aToMa METOJIOM PSAO0B (C UCIIOIb30BaHHEM (GoTorpaduii).
2. OnbITHI 1O HAOIIOEHHUIO TETIOBOTO PACIIMPEHHSI TA30B.
3. OmnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSI.

Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe JBWXeHUE. PaBHOMEpHOEe W HepaBHOMEpHOE nBUkeHHE. CKOPOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMEeHU JBUKEHUS.

SlBnenne wuHepuMHU. 3aKOH HHEpUUU. B3amMmopaeicTBHEe Ten Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. I[lnotHocThs BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMa BEIIECTBA.

Cuiia Kak xapakTepuCTHKa B3aumojeicTBus Tten. Cuna ympyroctu u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOIIBI0 JWHAMOMETpa. SIBleHue TAroTeHus u cuia Tspkectu. Cuia
TSKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HalpaBlIE€HHBIX IO
oaHoil mpsMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.
HabmroieHrne MeXaHn4eCKOTO IBIKEHUS Tella.
N3Mepenne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUSI.
HaGmroienue siBJICHUS] HHEPITUH.
Hab6nronenne naMeHeHus: CKOPOCTH TIPU B3aMMOICHCTBHUH TEJl.
CpaBHeHHE MacC M0 B3aUMOJICHCTBUIO TEll.
Ciio’)keHue CuJl, HaIlPaBJICHHBIX 110 OJHOUW MPSIMOM.
Jlabopamopuvie pabomol u onvimel.
1. Omnpenenenrve CKOPOCTH PaBHOMEPHOTO [BIDKEHUS (IIapuKa B JKUJIKOCTH, MOJAEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).
2. Ompenenenne cpeaHel CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa IO HAKJIOHHOU
MJIOCKOCTH.
3. Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.
4. OmpITbl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsHKeHUs (JIedopManuu) MpYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OnpITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Teja U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenune. CiocoObl YMEHBIIICHHS ¥ YBEJIMUCHUS aBiieHus. J[aBieHne ra3a. 3aBUCUMOCTh
JaBJIeHUS Ta3a OoT 00béMa, Temmneparypsl. [lepenava naBieHus TBEPABIMU TEIAMU, KUIKOCTSIMH
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JIaBJIEHUS JKUJIKOCTH OT
rryounbl.  [mapocratumdeckmii  mapagokc. CooOmarommecss  cocyabl.  [wapaBimueckue
MEXaHHU3MBI.

AtMocdepa 3emun u armochepHoe naBieHue. [IpUUHMHBI CYIIECTBOBAHHS BO3IYITHOU
o6onoukn 3emnu. OmwiTr Toppuuennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJIeHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.
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JlelicTBHE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO0. BeITalikuBaromas (apxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.
[lepenaua naBneHUs KUIKOCTHIO U Fa30M.
Coobmmarommmecs: CoCy/Ibl.
I'mapaBauyeckuii mpecc.
[IposiBieHue neicTBHsI aTMOC(HEPHOTO JaBJICHUSI.
3aBHCHUMOCTh BBITAIKHBAIOUICH CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH Tella U TUIOTHOCTH
KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIICH CUJIbI BECY BHITECHEHHOM KUJKOCTH.
VYcnoBue 1maBaHMs TEN: IUIABAaHUE WM TOTPY)KEHHE TEel B 3aBUCUMOCTH  OT
COOTHOUIEHUS IJIOTHOCTEHN TeNa U KUJKOCTH.
Jlabopamopuvie pabomol u onvimel.

1. HccnenoBaHue 3aBHCHUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOM B JKHUIKOCTD
YacTH TeJa.

2. OmnpeneneHue BBITATKUBAIONIEH CHJIBI, JACHCTBYIOIIEH Ha TeENO, NOTPYyXKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIbI, JEHCTBYIONIEH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHJIbI, AEHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B KMIKOCTb YAaCTH TeJlda U OT MJIOTHOCTH
KUJKOCTH.

5. KouctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKH U OINpeJesieHue eé
TPY30MOABEMHOCTH.

Pa3nea 5. PaGoTa 1 MOIIHOCTB. JHEprus.

Mexanudeckas padora. MOIIHOCTS.

[IpocThie MEXaHU3MBI: pbIYar, 070K, HaKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHs phIyara.
[IpumeneHnne mpaBwiia paBHOBECHsS pbluara K OJOKy. «3o0sioToe TpaBuiao» MexaHuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHunanbHas sueprus. [IpeBpaienne ogHoro
BHJIa MEXAHUYECKOMN YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.
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Hemoncmpayuu.
1. IlpumMepsl IpOCTBIX MEXAHNU3MOB.
Jlabopamopnwvie padbomot u onvimel.
1. Ompenenenue pabOTBHl CHUJIBI TPEHHS TMpPU PABHOMEPHOM JIBKEHHHM Tella  T10
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yciioBUl paBHOBECHs pblyara.
N3mepenne KITJ] HaKTOHHOM MJIOCKOCTH.
4. H3yudeHue 3aKOHA COXPaHEHUsI MEXAaHUYECKON YHEPTUN.

e
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Pa3nen 6. TenioBbie IBJIEHHS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUr CTpOEHUs BellecTBa. Macca
M pa3Mepbl aToOMOB U MoOJeKyd. ONbIThl, MNOATBEPXKAAIONINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpHUH.

Moaenu TBEpAOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOSIHHM BeliecTBa. Kpucramnnaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOMCTB ra30B, )XUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKESHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopur. (CMayuMBaHWE U KalWUIApHbIC SBICHUSA. TeroBoe
pacuIMpeHue 1 ckaTue.



Temneparypa. CBsA3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS YacCTHII.

Buytpennsis  sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTLI. BI/II[BI TCIJIonepcaavun: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3TYUCHHUC.

KoimuectBO TemnoThl. YenbHAas TEIUIOEMKOCTh BEIIECTBA. [eII0O0OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHune W OTBEpAECBaHHME KPHUCTAIUTMUECKUX

BEIIECTB. YelbHas TemioTa ruiaBieHus. [lapooOpa3oBanue u KoHAeHcamus. Vcmapenwue.

Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHUS OT

aTMOC(hEepHOTO JTaBJICHHUS.
BnaxnocTs BO3ayXa.
DOHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrOPAHMUSL.
[punnunsr pabotel TernoBeix asurateneil KIIJ TterutoBoro nBurartens. Temsoble
JIBUTATEIIN U 3aIINATA OKPYKAIOIIEH CPEBL.
3aKOH COXpaHEHMsI U ITPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpoLEccaXx.

JHemoncmpayuu.

Sl A A

9.

10.
11.
12.
13.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddys3uu.

HabGnronenue siBeHn CMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.
HaGuroieHne TemmoBoro pacimpeHus Ted.

W3menenune naBiaeHus ra3a Ipu M3MEHEHUH 00bEMa M HAarpeBaHUU UITH OXJIAKICHHH.
[IpaBuna uzmepenus TemMnepaTypsol.

Buael Terionepenayun.

OxJtaxIeHne Py COBEPIICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEIITHUMU CHJIAMH.
CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
HaOironenne KumeHus.

HabmroieHre mocTosHCTBA TeMITepaTypbl IPH TJIaBICHUH.
Mopeny TeIIOBLIX BUraTeIEH.

Jlabopamopuvie pabomol u onvimel.

nohk W =

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHHIO ACHCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAIIIIOB MIOBAPEHHOM COJIM WUJTU caxapa.

OMBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH W TBEP/BIX TEJI.
Omnpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbITEI, JEMOHCTPHUPYIONINE 3aBUCUMOCTH JIABJICHHS BO3ayXa OT e€ro oO0bnéMa
HarpeBaHus WM OXJIaKICHHUS.

[IpoBepka THUMOTE3Bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KHUJKOCTH
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTypshl.

B

Habmionenne n3MeHeHHs] BHYTPEHHEH SHEpPruM Tella B pe3yibTare Teruionepenadud u

paboThI BHELITHUX CHIL.
HccnenoBanue sSBJIEHUS TEMII000MEHA ITPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

Onpez[eneHHe KOJIMYCCTBA TCIUIOTHI, MOJIYYCHHOT'O BOI[OI>'I npu TEI000MEHE C HarpCTbIM

METAJUIMYECKUM I[TUIMHIPOM.

Ornpenenenne yAaelIbHOU TEIIIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCrapeHusl.
OrnpezenieHre OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.
Onpenenenne yAaelnbHON TEIJIOTHI IIJIaBACHUS JIbJA.

Pa3nes 7. DinekTpuyeckue M MATHUTHBIC SIBJICHHS.
OnekTpusanusa Tel. [[Ba poga 3JIeKTpUUYECKUX 3apsAnoB. BzaumopelcTBue 3apspKEHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTB CHIJIBI B3aMMOJACHUCTBHS 3apsyKEHHBIX TEJl OT BEIMYUHBI
3apsZI0B U PACCTOSTHUSI MEXKTY TEIaMH).
Onexkrpuueckoe nojue. Hanpspk€HHOCTH anekTpuueckoro nois. [IpuHnun cynepnosunuu
AJIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).



Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpudeckuil 3apsan. CrpoeHue
aroMa. [IpOoBOJTHUKY U TUAIIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOIO 3apsia.

DNEKTPUUECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JIIEKTPUUECKOr0 TOKa. McTOUHUKH
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE).
DIEKTPUYECKHI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. DlekTpuyeckoe HampsbkeHue. ConpoTuBIICHUE
MpPOBOJIHUKA. YIeIbHOE COMNpPOTUBIIEHHWE BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[TocnenoBarenbHOE U MapAIIETbHOE COSIMHEHUE TTPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUECKOTO ToKa. 3akoH JIxoynsa—JleHna. DnekTpuueckre nemnu
¥ TIOTPEOUTEIH DJIEKTPUUECKON dHEepTruH B ObITy. KOopoTKoe 3aMbIkaHuMeE.

ITocTossnable MarHuThl. B3aumMomelcTBHE TOCTOSHHBIX MAarHMTOB. Mar"HuTHoe moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JyIs Ku3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb MOCTOSHHOrO ToKa. Mcmonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajned. SIBieHwe dlIeKTpOMarHUTHOW  wHAyKuuH. IlpaBwiio  JleHna.
Onekrporerepatop. CrocoObl TOMYUEHHUS JIEKTPUYECKOW DSHEPruu. ODNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.
DneKkTpusanus Ted.
JIBa poJia ANeKTpUYECKUX 3apsA 0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEl.
YCTpOUCTBO U JEHUCTBHE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKast MHTYKLIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKY M AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUHI JIEKTPUYECKOTO MOJIA.
M cTOYHMKH TOCTOSTHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOIO TOKA.
. DIEKTPUYECKHUI TOK B KUJIKOCTH.
. I'a3oBbIli pa3psn.
. I3MepeHnune cuibl Toka aMIepMeTpoM.
. I3MepeHnune 31eKTpruiecKkoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar u Mara3zuH conpoTHBIICHUH.
. B3aumoselicTBie NOCTOSIHHBIX MarHUTOB.
. MoaennpoBanre HEBO3MOKHOCTH pa3/I€JICHUs MTOJIFOCOB MarHuTa.
. MoaenupoBanrie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OnmeIT Dpcrena.
MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmT.
. JlelicTBMe MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.
. DJEeKTPOIBUTaTENb MOCTOSIHHOTO TOKA.
. UccnenoBanue sBIEHNS 3JIEKTPOMAarHUTHON MHAYKIIUH.
. OnbiTel @apages.
. 3aBHCUMOCTb HAMNPABJICHHUS] HHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BO3SHUKHOBEHHSI.
25. DAEKTpOreHepaTop NOCTOSIHHOTO TOKaA.
Jlabopamopnwvie pabomot u onvimel.
OnBITHI MO HAOTIOICHUIO NIEKTPU3ALIUN TNl UHAYKIIUEH U TIPU COMPUKOCHOBEHHUH.
HccenenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKY U TUDJIEKTPUKH.
COopka u mpoBepka paboThI MEKTPUIECKON I[N MMOCTOSTHHOTO TOKA.
W3mepeHne 1 peryampoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HaMPsIKEHUSI.
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6. MccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, UIYILETO 4YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaAIPSKEHUS Ha PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIIEHUS IIPOBOIHUKA
OT €r0 JUIMHBI, IUIOLIAIH ITIOTIEPEYHOr0 CEYEHU U MaTepuaa.

8. IIpoBepka mpaBuia CII0KCHUS HANPSKEHWM IIPU MOCIIEI0BATEILHOM COCJUHEHUU JBYX
PE3UCTOPOB.

9. IIposepka mpasuiia sl CUIIbI TOKA IIPU NAPALICIIBHOM COEIUHEHUU PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HANPSKEHUS HA
HEH.

13. Onpenenenue KIIJ] narpeBarens.

14. MccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHUTHOTO TIOJSI TIOCTOSHHBIX MArHUTOB TpU HUX OOBEIUHEHUU U
pa3ieIeHUH.

16. UccnenoBanue neMCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CWJIbl TOKA U HaIIPaBJICHUS TOKA B KaTYILIKE.

18. M3yuenue neiCTBUS MATHUTHOIO IOJISI HA IIPOBOAHUK C TOKOM.

19. KoHcTpyrpoBaHnue u u3ydeHue padoThl dJIEKTPOIBUTATEISI.

20. U3mepenue KIIJ{ anekTpoaBUraTenbHON yCTaHOBKHU.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOM WHIYKLUHH: MCCIEIOBAaHUE
W3MEHEHUN 3HAYEHUs U HAllpaBJICHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe naBmxeHue. MartepuanbHas Touka. CuctemMa orcuéta. OTHOCUTEIBHOCTH
MEXaHUYECKOro JABWKEHHS. PaBHOMEpHOE MpsIMOJIMHEWHOE JBWXKeHHE. HepaBHOMepHOE
npsiMoJIMHetHoe JBHkeHHe. CpelHsii W MrHOBEHHAas CKOPOCTh Tejda MpPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE mpsiMosinHelHOe ABmkeHne. CBoOogHOE TajeHne. OmbIThI
[Nanunes.

PaBHOMepHOE ABHKEHME TIO OKpYyxkHOCTH. [lepuon u wacrora obpamienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IIepsbiit 3axkon Herorona. Bropo# 3akon Herorona. Tperuit 3axon Herorona. IIpunnun
CyNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cujia TPEHUS CKOJIbXEHUS, CUJla TPEHUS
MOKOS1, APYTHE BUABI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO TaJICHUS.
JBmwxenune mmianetr Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
HEePErpy3KH.

PaBHOBecue MarepuanbHOM TOUKH. AOGCOIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynbc tena. M3menenue ummyinbca. MMmynbe cuiibl. 3aKOH COXpPAaHEHHUs HUMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas pabota U MOIIHOCTh. Pabora cuil TsKecTH, ynmpyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManbHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTBIO 3EMIIH.
[ToreHmanpHas sHEprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.
1. HaOmoneHne MeXaHU4eCKOro JBUKEHH Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.



A

i

9.

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

CpaBHeHHe TyTed M TPACKTOPUN JBUXKEHUS OJHOTO U TOTO KE Tella OTHOCUTEIHHO
pPa3HBIX TEII OTCUETA.

H3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEUHOTO JIBUYKEHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBMOKEHHUSI.

Habmroienne ABMKEHUS TeNa M0 OKPYKHOCTH.

Habmioienne MexaHM4eCKHX SIBJICHMM, MPOUCXOASIINX B cucteme oTcuéra «Tenmexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)XCHUU OTHOCUTENILHO KaOWHeTa (U3HUKH.
3aBUCUMOCTbH YCKOPEHHMS TeIa OT MacChl Tejla U JICUCTBYIONIEH Ha HETO CUJIBI.
HaGmroienne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TElL.

W3meHenue Beca Tena Npu YCKOPEHHOM JIBU)KEHHUH.

[Iepenaua umnynbca Mpu B3aUMOJICUCTBUM TEIL.

[IpeoOpa3zoBanus SHEPTUU TIPH B3aUMOJICHCTBUM TEJ.

CoxpaHeHre UMNyJIbCa MPU HEYTIPYTOM B3aUMOICHCTBUMU.

CoxpaHeHue UMITyJbca Mpu a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

HabmroieHne peakTHBHOTO JIBUKCHHUSI.

CoxpaHeHHEe MEXaHUYECKOM YHEPTUHU TTPH CBOOOHOM I1aJICHUH.

CoxpaHeHue MEXaHUYECKOM PHEPTUU IPH JIBHKEHHUH TeJa TOJ1 JEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomol u onvimel.

o

10.

11.

KonctpyupoBanue Tpakra Juisi pa3roHa M JajJbHEUIIEro pPaBHOMEPHOTO JIBHIKEHMS
HIapUKa WIH TEJIEKKH.

OnpeneneHne cpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WU JBWKCHHS IIIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OrnpenenieHre yCKOPEHHs] Tejda MpPU PABHOYCKOPEHHOM JBMIXKEHHU IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JBWKCHHH 0e€3
HayaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: eciiy MPH PaBHOYCKOPSHHOM JBMKCHHH 0€3 HA4allbHOW CKOPOCTH
IyTU OTHOCSTCS KaK PsiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BpEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS] CKOJBKEHHS OT CHUJIbl HOPMAaJlbHOTO
JTABJICHMSI.

Onpenenenne k03P GUIIUEHTA TPEHUS CKOJTBKCHUSI.

Ornpenenenne kECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHMHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenre pabOThI CHIIBI YIOPYTOCTH TPH TOIBEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUsI SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUA U BOJIHBI.

KonebarenpHoe nBuxkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJeOAHUM: MEpPHOJ, YacToTa,
aMIUIUTyJa. MaTreMatuyeckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxarmue kosneOaHus. BeiHykIeHHbIe KoneOanus. Pezonanc. MexaHW4ecKue BOJHBIL.
CpolicTBa MeXaHWYeCKUX BOJH. [Ipo/obHbBIE U TIOTIEpEUHbIe BOHEI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacnpoctpaneHus. MeXxaHHUECKUE BOIHBI B TBEPIOM Telle, CEHCMHUYECKIE BOJTHBL.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3Byk u yiabTpa3ByK.



Hemoncmpayuu.

Habmronenue xonebanuii Texn moJjx AeUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOAaHUN U pe30HaHca.

PacnpocTpanenue npooJbHBIX U MOMEPEYHBIX BOJIH (HA MOJAECIIN).
HabGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUI pe30HaHC.

S o

Jlabopamopuvie pabomol u onvimel.

1. Ormpenenenue yacTOTH U MEPHUO/Ia KOJIeOaHUI MaTeMaTHYeCKOro MasTHUKA.

2. OmpepneneHue 4acTOThI U EpUOJIa KoJeOaHUi PY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TEpHOAA KOJIEOAHWH IOJABEUIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TEepHOJa KOJeOaHUH NPYKHUHHOTO MAasTHHKAa OT MaccChl

rpysa.
5. TIpoBepka HE3aBUCHMOCTH TIEpHUOIa KOJICOAHHI TPY3a, MOABEIICHHOTO K HUTH, OT MacChI

rpysa.
6. OIBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTH MEpHOAa KOJaeOaHUH MPYKMHHOTO MasTHUKA

OT MaccChl I'py3a U )KECTKOCTHU MPYKHUHBI.
7. W3MepeHue yckopeHusi CBOOOTHOTO Ta/ICHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JI€. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 35ekTpoMarHuTHBIX BOJIH. VICrionbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM

CBsI3H.

DJIeKTpOMarHuTHas mpupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBOWCTBa EKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.
1. M3ydeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJH C TIOMOIIbI0 MOOUIIBHOTO Tee]oHa.
Paszpnen 11. CBetoBble siBICHHS.

JlyueBas mopens cBeta. Mcrounmku cBeta. [lpsMosinHEiiHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenominenue cBera. 3akoH npenomiieHus cBeTa. [loTHOE BHYTpEHHEE OTpaKeHHE CBETA.
Hcnonp3oBaHue NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAAX.



Jlunza. Xon mydeit B numH3e. Ontudueckas cucrteMa (oroanmapara, MHKPOCKOTA M
Teneckorna. [’ a3 kak ontudeckas cucrtema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. ClioXKeHNE CIIeKTPATbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHetHOE pacipOCTpaHEHNE CBETA.

OTtpaxxeHue cBera.

[Toryuenue n300pakeHnii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon yueit B cobuparoreit TuH3e.

XoJ Ty4deil B pacCerBaroIeu JIMH3E.

[Momyuenne n300paskeHU ¢ TOMOIIBIO JINH3.

9. Ilpunnun neiictBus Goroanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopaens riasa.

11. Pa3noxenue Genoro cBeTa B CIEKTP.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

S A A

Jlabopamopuvie pabomol u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yTJIa OTPAYKEHHSI CBETOBOTO JTyda OT yTIJla MMajCHHUS.
N3ydenne xapakTepUCTUK U300paKeHHsI MPEAMETa B TUIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yIJia TPEIOMIICHUSI CBETOBOTO Jiyda OT yrja MaJeHUs Ha
TPaHUIIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300paskeHH ¢ ITOMOIIIBIO COOMPAFOIIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OneITEl TIO BOCHPUSTHIO I[BETAa MPEIMETOB NPH WX HAONIOJCHUU 4Yepe3 IIBETOBHIE
(GUITBTPHI.

w»
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Pa3pen 12. KBaHTOBLIE SIBJIEHUS.

OmnpiTer Pe3epdopna u maneTapras monens atroma. Moaens atoma bopa. Hcnyckanue u
MOIJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PamnoaktuBHOCTh. Aunbda, Oera- W ramma-uzmydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas monens aromHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpainenus. Ilepuon
noJypacrnaaa aTOMHBIX sIZIep.

SlnepHble peaku. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN. DHEPrus CBSI3U
aToMHbIX sifep. CBs3b Macchl W SHepruu. Peakuuu cuHTe3a u JeneHus sjaep. VcTouHuku

sHeprun CosHIA U 3BE3.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U3Iy4YECHUN HA KUBBIE OPraHU3MBI.



Hemoncmpayuu.

CrieKTpbl U3JIy4€HUS U TOTJIOLICHHUS.

CrexTpsl pa3IMYHbIX T'a30B.

CrnexTp BomopoJa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyYSHHUH.

Perucrpanus nznydeHust pUpOJAHBIX MUHEPAIOB U TPOTYKTOB.

AN O

Jlabopamopnwvie padbomot u onvimel.

1. HabnroeHne CIUIOMIHBIX M JIMHEHYAThIX CIIEKTPOB U3ITyYCHUSL.

2. HUccnenoBaHue TpeKOB: H3MEPEHUE JHEPIHMU YaCTHIBI I10 TOPMO3HOMY myTH (I10
dororpadusim).

3. H3mepeHune paaroakTHBHOTO (oHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHTENBPHO-0000IIAlOMMK  MOIY/Ib  NpeIHa3sHa4YeH JUIi  CHUCTEMAaTH3aluh |
000011IeHUsT TPEIMETHOTO COJIEPKAHMS M OTIBITA IEATEIIbHOCTH, TPUOOPETEHHOTO TPU U3YUEHHH
BCEro Kypca (PM3MKH, a TaKXKe Ul TOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY I10
du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT y4eOHBIN PEMET.

[Ipy wn3ydeHMM JaHHOTO MOAYJS PEAIN3YIOTCS U CUCTEMATU3UPYIOTCA  BUABI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX o0OecrneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTaIpeAMETHBIX MJIaHUPYEMBIX pe3ynbTaToOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHME HAaY4HBIX METOJOB HCCIIEI0BAaHUS SBJICHUMN
OPUPOIBI U TEXHHUKHU, OBJIAJIEHUE YMEHUSIMH OOBSICHATH (PU3MUecKue SBICHUS, MPUMEHSS
II0JIy4YEHHBIE 3HAHUSI, PEIIATh 3aJja4l, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyuHIMNMATBEHO AEATEIBHOCTHBIN XapaKTep NaHHOTO pa3JieNa peaanu3yeTcs 3a C4ET TOro,
YTO 00Y4aroNUecs BBIMOIHAIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHWN pacro3HaBaTh U HAy4YHO OOBSACHATH PU3NYECKHUE SBICHUS
B OKPYKaroUIed MPUPOJAE U OBCEIHEBHOM KU3HU;

HCIOJIL30BAaTh HAYYHBIC MCTOAbI HMCCJIICIOBAHUSA (bI/ISI/I‘IeCKI/IX HBHGHHﬁ, B TOM 4YUCJIC AJIA
MMPOBEPKHU TUIIOTE3 U MOJTYUCHUS TCOPCTHUYCCKUX BBIBOJAOB,

0OBICHATH HAayYYHBIC OCHOBBI HanOoJjiee Ba)KHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘HfI,
HarmpuMmep, MpakKTUICCKOro MCIoJb30BaHUA pa3InYHbIX HCTOUYHHUKOB SHEPTHHU Ha OCHOBC 3aKOHa
MMpEeBpalICHUA U COXpPAaHCHHUS BCCX U3BCCTHBIX BUJIOB S9HCPTHUHU.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yuenne ¢u3MKu Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHMsI HaIpaBlIeHO Ha
JOCTIKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

B pesynpraTte wusydeHus (UMK Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs Yy
oOyuJaromerocst 0yayT chopMHUPOBAHBI CIICTYIONINE THYHOCTHBIE PE3YJIbTAThHI B YACTH:



1) maTpmoTH4ecKOro BOCIUTAHUSA:

—IpOsIBIEHHE UHTepeca K KCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUUCKOMN
¢du3nueckoil Hayku;

— IEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKJIaHCKOr0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U
ATHYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAaHHE BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4YeCKOTr0 BOCTIUTAHUS

—BOCTIPUATHE OCTETUYECKMX KayecTB (Qu3MYeckod Hayku: e€ TrapMOHHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHUSA:

—OCO3HaHME LIEHHOCTH (PM3NYECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIIEH COCTABIIAIONIEH KYIbTYpPHI;

—pa3BUTHE  HaydyHOM  JIOOO3HATENBHOCTH, HMHTEpEca K  HCCIEN0BaTEeNbCKON
JESATEIILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLUMOHAJIBHOI0 0JIATONOJIYyYHS:

—O0CO3HaHME LIEHHOCTH 0e30MacHOro obpasza *KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPaBHJI 0€30I1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOrax, € AEKTPUUECKIM
U TETUIOBBIM 000PYZ0BaHHUEM B JOMAIIHUX YCIOBUSIX;

—c(OpMHPOBAHHOCTh HaBbIKA peQUIeKCHH, NMPHU3HAHME CBOErO ITpaBa Ha OIIMOKY H
TaKOro )K€ MpaBa y APYroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHHUSA:

—aKTUBHOE YyYacTHe B pEIIEHUH TMPAKTUYECKUX 3a7ad (B paMKax CeMbH,
0o0pa3oBaTeNbHONM  OpraHM3allid, TopojAa, Kpas) TEXHOJOTMYECKOW H  COIMAIIbHOU
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3HUECKUX 3HAHUH;,

— MHTepeC K MPaKTUUYECKOMY W3YYeHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTMYECKOT0 BOCITUTAHUSA:

—OpHUEHTalMsl Ha TNpuUMeHeHue (U3MYECKUX 3HAHUW JUId pelieHus 3a7ad B 00JacTH
OKpY’Karollel cpelibl, MIIaHUPOBAHUS MOCTYNKOB M OLIEHKH WX BO3MOXKHBIX MOCJIEICTBUN IS
OKpYKaroIlEeH Cpeibl;

— OCO3HaHUE TN100aTbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) aganTannu K M3MEHSIOIMMCSH YCJIOBUSIM COMAJIBHON U NPUPOIHOH Cpeabl:

—TOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBIIIOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
buznyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— IIOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESTEIbHOCTD;

—TOTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWH, B TOM uucjie GOpPMYIUPOBATH HICH,
MOHSITHSL, TUTIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

—0CO3HaHKE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

—CTpeMJICHHE AaHAJM3UPOBaTh W BBIABIATH B3aUMOCBS3M TNPHUPOABI, O0OIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

—OIIGHKa CBOMX JEHCTBUI C y4y€TOM BIUSHHUS Ha OKPYXKAIOLIYIO CpEeAy, BO3MOMKHBIX
IJ100aMBHBIX TOCTIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI



B pesymbraTte OCBOEHHS MporpamMMmbl 1O (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y oOywaromerocss OyayT chOpMHUPOBAHBI MeTaNpPeIMeTHbIE Pe3yJabTaThl,
BKJIIOYAOMIUC IMO3HABATCIILHBIC YHHUBCPCAJILHBIC yLICGHBIe HeﬁCTBHH, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYISTUBHBIC YHUBEPCAIbHbBIC YIeOHbBIE IEHCTBHSI.

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBrble JJornueckue aeicTBus:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKA O0BEKTOB (SIBICHHIA);

YCTaHaBJIMBATb CyH.IGCTBGHHBIfI IMMPpU3HAK KJIaCCI/I(bI/IKaI_[I/II/I, OCHOBAaHUA OJIA 0606IJ_IGHI/I}I )41
CpaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B paccMaTpUBaeMbIX (PAaKTax, JAHHBIX H
HaOJTFOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBIABJIATE IMPUIUHHO-CICACTBCHHBIC CBA3HU HPU HU3YYCHHUU q)HSI/I‘-ICCKI/IX SIBJIECHUU U
MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JICTYKTHBHBIX U MHIYKTHBHBIX YMO3aKIFOUYCHUH,
BBIIBUT'AaTh TUITIOTE3bI O B3aMOCBA3AX (1)1/131/111601(1/1)( BCJINYHH,

CaMOCTOSTEIIbHO BBIOMpaTh CIoco0 perieHus: yaeOHol (pu3nyeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHUs, BBIOOp Hamboyiee MOAXOJAIIETO ¢ YIETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareJanLCcKue AeiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIETOBATEIbCKII HHCTPYMEHT TIO3HAHHS,

MPOBOJIMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OITBIT, HECJIOKHBIA (PU3NICCKUI
DKCIIEPUMEHT, HEOOIBIIIOE HUCCIeIOBAaHNE (PUBUUECKOTO SIBIICHHUS,

OIICHMBAaTh HAa NPHMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIHIO, MOJTYICHHYIO B XOJe
WCCJICTOBAHMSI MITH DKCTIICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJITUPOBATH OOOOIICHHSI ¥ BBIBOBI IO pe3yiIbTaTaM MPOBEIEHHOTO
HAOJIIOIEHHUSI, OIIBITA, UCCIIEIOBAHM,

MIPOTHO3MPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE (U3HUECKUX TPOIECCOB, a TaKKE
BBIJIBUTATh TPE/IONI0KEHUSI 00 MX Pa3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3jMYHBIE METOJbI, MHCTPYMEHTHI M 3alpochl TPH TIOMCKE U O0TOOpe
UH(OPMALIMY WK TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4n;

aHAJTM3UPOBaTh, CHUCTEMATH3MPOBATh W WHTEPIPETHPOBATH HH(DOPMAIUIO pa3TMIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSTEIIbHO BBIOMpATh ONTUMAIBHYIO (GOpMY TMpeacTaBieHUus WHGOpPMAIUU U
WITIOCTPUPOBATh pelllaeMble 3a/lauid HECIOKHBIMU CXEMaMH, AuarpaMMaMy, HHOM rpadukoit u
X KOMOWHAIASAMU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
B XO7e OOCYXJCHHS y4YeOHOro MaTepHasia, pe3yJbTaTOB Ja0OpaTOPHBIX paboT U

IIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl U BBICKAa3bIBaTh WJCH,
HAIlEJICHHBIC Ha PEIlIeHUE 3a/1a4U U MOJIep>KaHue OJIaroKeIaTeTbHOCTH OOIICHHUS,



COIIOCTABJIATh CBOM CYXKJIEHUS C CYXACHUSMH JPYIHX YYaCTHMKOB JHaJora,
0O0HapYKMBAaTh PA3JIMUUE U CXOICTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPEJCTAaBISATH  PEe3yiAbTaThl  BBIIOJIHEHHOTO  (M3MYECKOTO  OMbITA
(9KCIIepUMeHTa, UCCIIeI0OBaHUs, TIPOCKTA);

HOHUMATh U HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBHIYAIbHONH pabOThI IpH
pelIeHNH KOHKPETHOM (hru3nyecKoi mpoOIeMsrl;

NPUHUMATh [EIM COBMECTHOW JEATENBHOCTH, OPTraHM30BBIBATH JEHCTBUS TO €&
JOCTHKEHUIO: paclpesieNaTh PO, 00CYX/IaTh MPOLECCH U Pe3yabTaTbl COBMECTHON paloThI,
000011aTh MHEHUSI HECKOILKUX JIIOEH;

BBINOJIHATh CBOIO 4acTh pabOTHI, JOCTUTAsi KAueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH YICHAMU KOMAaH/IBI;

OLIEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIBHO
c(OpMyITHPOBAHHBIM YJYaCTHUKAMU B3aUMO/ICHCTBUSL.

PeryjasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanms:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOUINX IS PELICHUs
bu3nUecKux 3HAHUM;

OPHEHTHPOBATbCA B PA3IMYHBIX IIOAXOAAX MPUHATHA pEHICHUH (MHIUBHIyalbHOE,
NPUHATHE PEIICHHs B TPYIIIE, IPUHATHE PEIICHUI IPyIIoii);

CaMOCTOSITENIFHO COCTaBISTh QJITOPUTM pEIIeHUS (QHU3MYECKOH 3aJaud WM IUIaHa
UCCIIEIOBAaHUS C  Y4ETOM HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATh Mpe/laraeMble BapUaHThI PEIICHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJIb, 3MOLHOHAJIbHBIA HHTEJIJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U Mpeyiarath IjaH €€ N3MEHECHHS;

OOBSICHATH TIPUYUHBI JTOCTIKEHUS (HEAOCTHIKCHHUSI) PE3YNIbTATOB JACSITEILHOCTH, TaBaTh
OLICHKY ITPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJI BBIMOJTHEHUS (U3HUECKOTO
UCCJIEIOBAaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIHUXCS CUTYallUM,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAayYHYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE IMpaBO Ha OMMOKY TNpU pereHud (QU3MUECKUX 3ajad WU B
YTBEPK/ICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJiacce MpeIMETHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE OJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAOLTUXCS YMEHHIA:



UCIIONb30BAaTh MOHATHA: (U3MUecKrMe U XUMHYECKHe SIBJICHHUS, HaOIIo/eHue,
9KCIIEPUMEHT, MOJIeJb, TUIIOTE3a, EANHUIIBI (PU3MYECKUX BEIMUYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BemiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBUKCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TpPaeKTOpHs, pPaBHOACHCTBYIOIIas CHIIA,
nedopmarus (ynpyrasi, IacTHIecKas ), HeBECOMOCTbh, COOOIIAIOIINECS] COCY/IbI;

paznuyath sBiaeHus (AUQQy3usi, TEIUIOBOE IBMKEHUE YACTHI] BEIeCTBA, PABHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBMKEHHUE, MHEPIMs, B3aUMOJEHCTBUE TEN, PABHOBECHE TBEPBIX
TeJ C 3aKperUIEHHON OCBhIO BpalleHMs, Mepeaaya JaBieHUs] TBEPIBIMU TellaMH, KHUIKOCTAMU U
ra3amm, aTMocQepHoe AaBlieHHE, IUIaBaHUE TeJ, MPEBpAIlECHUs MEXaHWYECKOW SHEPruu) Io
ONMMCAHUIO WX XapaKTepPHBIX CBONCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE
¢du3nueckoe SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXKarolleM MUpE, B
TOM 4HcClie (PU3NYECKHE SIBICHUS B PUPOJIE: TPUMEPHI ABIKEHHSI C PA3TUMYHBIMUA CKOPOCTSIMU B
JKUBOM M HEXHUBOM MpHpOJE, ACHCTBUE CHJIBI TPEHUS B MPUPOJIE U TEXHUKE, BIMSHHE
aTMOC(EepHOTro JaBJCHUs HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, phIYard B TEJ€ YeNOBEKa, MpU
9TOM TMEPEBOJUTh MPAKTHUUECKYI0 3a/lady B Y4eOHYIO, BBIIEISATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKM) PU3UYECKUX SIBICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHMS, UCIONB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbD,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUia TPEeHUs, JaBieHue (TBEPAOro Temna, KUIKOCTH,
rasa), BHITAJIKMBAIONIAsl CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHIJIBI, MOMEHT CHIIBI,
KOA((UIIMEHT MOJIE3HOTO ACHCTBHUS MEXaHHM3MOB, KMHETHYECKas M MOTEHLMAJIbHAs dHEpPrus),
IpU ONMUCAHWH TPABWIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HaYeHHs] U €IWHUIBI (PU3UUECKUX BEJIMYUH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(¢u3nUecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH IpauKu U3YYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOIECCHI, UCIIONB3Ys MPpaBUiIa
CJIOKEHUs CUIT (BIOJb OJTHOW TIpsiMOit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pbruara (0J710Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruu, IMpU OBTOM JaBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEMaTUYECKOE BBIPA)KEHHUE;

00BSACHATH (PU3MUECKUE SIBJICHHUS, ITPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil IPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MNPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHWE M3 |—2 JIOTMYEeCKUX IIaroB ¢ OMOpodl Ha 1—2 W3y4EeHHBIX CBOWCTBA
du3nUecKux sBICHUH, GPU3NUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

pemarh pacy€THbIe 3a7adyd B 1—2 JEUCTBUS, WCIOJNB3YS 3aKOHBI HW  (HOPMYIIBI,
CBSI3bIBAIOIIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJaud 3alHChIBaTh
KpaTKOE YCIIOBUE, MOACTABIATh (M3NYECKHE BEIMYUHBI B (HOPMYINBI U MPOBOAUTH PACUETHI,
HaXOJUTh CIIPaBOYHbIEC JaHHbBIC, HEOOXOAUMBIE /ISl PELICHUs 3a/]1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTYYCHHOW (PM3MUECKON BEIMUNHBI;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOOB,
B OINMCAHUU HCCIIEIOBAaHUS BBIACIATH MPOBEPSEMOE MPEAIoyiokeHne (TUIoTesy), pa3inyaTh U
MHTEPIPETHPOBATH MOTYYECHHBIH PE3y/IbTaT, HAXOAUTh OUIMOKU B XOJI€ ONbITA, JIeNaTh BBHIBOJIBI
0 €ro pe3yJbTaTaMm;

IPOBOJUTH OMBITHI 1O HAOIIOACHUIO (DU3UYECKHX SBICHUNA WM (U3UYECKUX CBOMCTB
Ten: GOpMYIUPOBATH MPOBEPSIEMBIE MIPEANONIOKEHHS, COOMpPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 OMbITa U (POPMYITUPOBATH BHIBOJIBI,

BBITIOJHATH MpPsIMblE M3MEPEHUSI PACCTOSHUS, BPEMEHH, MaccChl Tena, 00béMa, CHIIbI U
TEMIIepaTypbl ¢ UCIIOIb30BAHUEM AHAJIIOTOBBIX U IHU(PPOBBIX MPUOOPOB, 3aMHUCHIBATh MTOKA3aHHS
pUOOPOB C YUETOM 3a7JaHHOM aOCOTIOTHOMN MOTPEITHOCTA U3MEPECHHU;

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (PM3UYECKOM BEIMUYMHBI OT JAPYroil ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHM (3aBUCUMOCTH ITyTH PaAaBHOMEPHO JIBHKYILIETrocs Teia OT



BPEMEHHU JIBUKECHHUS Tella, CHJIbI TPEHHUs CKOJBKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHMS OT IUIOINAJAM COINPUKOCHOBEHHS Tell, CHIIBI
YIPYTrOCTH OT YIUIMHEHUS MPYXKHUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOrpY:KEHHOW YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEeJNO, YCIOBHU IUIABAaHHS TEJ, YCIOBHH PaBHOBECHs pbldyara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO HCCIIEOBAaHUS, COOMPATh YCTAHOBKY U BBIIOJHSTH
U3MEpeHus, Cclenys TMpeIoKEHHOMY IUJIaHy, (HUKCHpOBAaTh pPE3ylbTaThl MOJYyYSHHOU
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJAE MPEUIOKEHHBIX TaOuul M rpadukoB, aenatsh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIET0BaHMS;

IIPOBOJUTh KOCBEHHBIE M3MEpPEHHMs (PU3NYECKMX BEJIMYMH (MJIOTHOCTh BELECTBA
KHUJIKOCTH U TBEPJOTrO Tela, CHJIa TPEHUS CKOJBKEHUS, JIaBICHUE BO3/lyXa, BBHITAIKHUBAIOLIAS
cuiia, JIeHCTBYyIOIIas Ha MOTPYKEHHOE B KHUJIKOCTh TeJO, KOAPOHUIMEHT MOJIE3HOTO AeHCTBUA
IPOCTBIX MEXAaHU3MOB), CIEAyd MPEITI0KEHHONM HMHCTPYKIUH: TPU BBIMOJIHEHUH H3MEpPEHHM
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHNUE UCKOMOM BEJINYMHBI,

coOmoaTh TMpaBWiIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ 1abopaTOpHBIM
00opyI0BaHNEM;

yKa3plBaTh MPHUHIMIIEI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBMXKHBIN H
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

XapaKTepu30BaTh MPUHIMIIBI IEHCTBUS U3YUYE€HHBIX PUOOPOB U TEXHUUECKUX YCTPOMCTB
C Omopoil Ha HUX omnucaHuss (B TOM 4YHCIE: TMOAIMUIHUKHA, YCTPOHCTBO BOJONPOBOAA,
THJIPABIMYECKUN IIpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaxXx (HU3MUECKUX SBICHUH U HeoOXoAuMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NOPUBOANUTH TpPUMEpPHl  (HAXOAUTh HHGOPMAIMIO O MpHUMEpax) MPaKTHIECKOTO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ul oOecniedyeHus: 6e30IacHOCTH
npu oOpamieHud C NpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHNUS B OKpY KaloIlel cpenie;

OCYILECTBIISITh OTOOP HCTOYHHKOB HH(popMmaimu B VHTepHETe B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIUXCA 3HAHUM M NyTéM CpaBHEHHUs
pa3IMYHBIX MCTOYHMKOB BBLICIATH MH(DOPMAIMIO, KOTOpas SBJISAETCS MPOTHBOPEUMBOM MU
MOXKET OBITh HEJJOCTOBEPHO;

UCTIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JHUTEPATYpy
(Gu3nM4ecKoro cojepxaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKME MHCbMEHHBIE M YCTHBIE COOOILIEHHsSI Ha OCHOBE 2-3
UCTOYHUKOB MH(pOpMALUU (PU3NYECKOTO COAEP)KAaHUS, B TOM UHUCIIe MYOJUYHO Je]aTh KpaTKHe
COOOIIeHNs O pe3yibTaTaX IMPOEKTOB MWW YUeOHBIX MCCIEOBAHUHM, NMPU STOM T'PAMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmmapaT Kypca (U3MKH, COINPOBOXKAATh BHICTYIICHHE
MpE3EHTALUEN;

IIPY BBINIOJHEHUU Y4eOHBIX MPOEKTOB M HCCIEAOBAaHUM pachpenessaTh O0s3aHHOCTH B
Ipynne B COOTBETCTBUU C IIOCTaBIEHHBIMU 3a/layaMH, CJIECIUTh 3a BBINOJHEHHEM IUIaHA
NIeMCTBUM, aJJeKBaTHO OLIEHMBATh COOCTBEHHBIH BKJAJA B JIEATEIBHOCTb TPYIIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX.

K koHmy oOyuenus B 8 KJjacce mpeMeTHBIE pe3yiIbTaThl Ha 0a30BOM yPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:



HCIIONIb30BaTh TOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAITNYECKIE U aMOP(HBIE Tesa, HAChIICHHBIN
Y HEHACBHIIIEHHBIN Map, BJIAXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSs DHEPrusi, TEIJIOBON
JIBUTATEb, DSJEMEHTAPHBIA JJIEKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;

pa3iuuaTth SBJIEHHUS (TEIUIOBOE pacHIMpEHUE M CKaTue, Tervionepenaya, TEIIOBOE
paBHOBECHE, CMAauyMBaHUE, KANWULSIPHBIE SBJICHMS, HCIApEHHE, KOHJEHCAIUs, IUIABJICHUE,
KpucTaJM3anusi (OTBEpJeBaHuE), KUIMEHUE, Teruionepenaya (TerIonpoBOIHOCTb, KOHBEKIINS,
U3ITyYEHUE), IJIEKTpU3alMsl Tell, B3aUMOACHCTBHE 3apsA0B, IEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJIsl HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHMTHas MHIYKIMS) 110 ONMCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKpYXAroIleM MHUpE, B
TOM 4Hclie (U3NYECKUE SIBICHUS B TPUPOJIE: MOBEPXHOCTHOE HATSDKEHHWE M KalUJUISIPHBIE
SIBIIGHUS B TPUPOJE, KpHUCTaLuIbl B nIpupone, uinydeHue CousiHLIa, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, WHEsS, CHEra, JJICKTPUYECKUE SIBICHUSA B
aTMocdepe, IMEKTPUYECTBO KHMBBIX OPraHM3MOB, MarHUTHOE Ioje 3eMiH, JApeid MoocoB,
pPOJIb MAarHUTHOTO TMOJIA JJI KM3HU Ha 3emiie, MOJSIPHOE CHUSHUE, NMPU 3TOM IEpPEeBOAUTH
NPaKTUYECKYIO 3a7]auy B y4eOHYIO0, BBIJICNIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKN) (PH3UUECKUX
SIBIICHUIA;

OTKCHIBATh M3yYCHHBbIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, MCIONB3Ys (hU3nuecKue
BEJIMYMHBI (TeMrepaTypa, BHYTPEHHSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YAelbHas TeII0OEMKOCTh
BEIIECTBA, YJAETbHAs TEIUIOTa IUJIaBJICHUS, Y/AEJIbHAas TEIUIOTa MapooOpa3oBaHUs, YyHAeIbHAS
TEIUIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT TMONe3HOro MAEWCTBUS TEIJIOBOM MAIlMHBI,
OTHOCHUTEJNIbHAsA BIQXHOCTh BO31yXa, D3JEKTPUYECKUM 3apsi, CWiIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, CONMPOTHBIICHHE NPOBOJHMKA, YyJEIbHOE COMPOTHUBIEHHE BeLIECTBa, paboTa u
MOIITHOCTH JIEKTPUUYECKOTO TOKA), MPH ONMHUCAHUH TPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI
UCIIOJIb3YEMBIX BETMYHMH, 0003HAUCHUS U €IUHUIIBI PU3NYECKUX BEIHUMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS M TPOIECCHl, HCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI MOJEKYISIPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIIeCTBA, MPUHIIUI
CYINEpHO3UIMH NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsaja, 3akoH Oma ais
ydacTka 1enu, 3akoH Jxoyns—JIeHiia, 3aKkoH COXpaHeHUsI SHEPTUH, IPU ITOM J1aBaTh CJIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

00BACHATH (PM3MUYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIlui
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH
00BbsCHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 WM3YYEHHBIX CBOWCTBA (PU3HMUECKHUX
SBJICHUH, (PU3NUYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacy€THbBIC 3a7adyd B 2—3 JICUCTBUS, WCIOJB3YS 3aKOHBI H  (HOPMYIIBI,
CBSI3bIBAIOIIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJaud 3alHChIBaTh
KpaTKOE YCJIOBUE, BBISIBISTH HEJOCTATOK JAHHBIX Ui PEIIeHUs 3aJaud, BHIOMpaTh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE ISl €€ pelieHHs, MPOBOAUTH Pacuy€Thl M CPABHUBATH IOJYYEHHOE
3HaYeHHe (PU3NYECKON BEJTMUMHBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOOB,
UCIIONIb3YSl ONHMCAHHME MCCIEIOBAHMS, BBIICISITH IPOBEpsieMOE MPEANOI0KEHHE, OLIEHHUBAThH
IPABWJIBHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOIBL;

MIPOBOAMTD OMBITHI MO HAOIIOIEHUIO (PU3NUECKUX SBICHUHN WK (QU3HMUECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUSA, 3aBHUCHUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0b&Ma, TeMIeparypsl,
CKOPOCTH TIpollecca OCTBbIBaHWS M HarpeBaHUsl IMPU H3JIYYEHUH OT LBETa MH3Iydaromen
(moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCIAPEHMs] BOJBI OT TEMIEpPATypbl KUAKOCTH U
wiomaau e€ MOBEPXHOCTH, SJEKTPHU3AUs Tel M B3aUMOACHCTBHE SJIEKTPUUECKHUX 3apsioB,



B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHMTOB, BH3yallM3alldsl MAarHUTHBIX IIOJIEH TTOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO TOJIi Ha MPOBOJAHHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsSEMbIe
MPEIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 MpPEAOKEHHOro 000pYAOBaHHUS, OIMUCHIBATH XOJ
OTIbITa U POPMYIIUPOBATH BHIBOJIBI,

BBITMIOJHATh MpsIMble M3MEPEHUs TEeMIIepaTypbl, OTHOCHUTEIHHOW BIIAXXHOCTH BO3/yXa,
CHJIBI TOKA, HAIPSDKEHUS C MCIIOJIB30BAaHHEM aHAJOTOBBIX NMPHUOOPOB M JATYUKOB (PH3UUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUI ¢ yUETOM 3a1aHHON a0COIIOTHON MOTPEUTHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOM (PM3UYECKOM BEIMUYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEpEHUH (3aBUCHUMOCTh COIPOTUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOINAAM MOTIEPEYHOr0 CEYEHUSI U YJEIbHOTO CONPOTHUBICHHS BEUIECTBA MPOBOJIHUKA,
CWJIBI TOKa, WAYIIET0 uepe3 IPOBOJHHUK, OT HANpsHKEHUS Ha MPOBOAHMKE, HCCIEIOBAaHUE
MOCJE0OBATEIbHOTO W MApajUleIbHOTO  COCJUHEHHWH  MPOBOJHUKOB):  TUIAHUPOBATH
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIEeAys IPEII0KEHHOMY IIJIaHy,
(uKCUpOBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBHCHMOCTH B BHUAE TAaONWIl U Tpa(HKOB, JeNaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIETOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHsS (PHU3UUECKUX BENUYMH (yIeNbHAs TEIIOEMKOCTD
BEIIECTBAa, CONPOTUBJICHHE TPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEpPEHHsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MpPEII0KEHHOU
WHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BETUUHUHBI;

coOmoaTh TMpaBWiIa TEXHUKA O€30MacHOCTH TNpu  pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUYEHHBIX PUOOPOB U TEXHHUUECKUX YCTPOHCTB
C OMOpoi Ha MX OmucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUUK AIIEKTPUUECKOW SHEPTUH, DJIEKTPOOCBETHTEIbHbIC
NpuOOpBI, HAarpeBaTeIbHBIC SJIEKTPONPHOOPHI (IMIPUMEPHI), AIEKTPUUECKUE MPEIOXPAHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKAa), HCIIONB3Ysl 3HAHUS O CBOMCTBaxX
(bU3UYECKUX SBICHUN U HEOOX0AUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOWCTBA M HW3MEPUTENIbHBIE MPHUOOPHI IO
CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KHUAKOCTHBIM TEpPMOMETp, TEPMOC, TCUXPOMETD,
TUTPOMETp, JBUTaTeNlb BHYTPEHHETO CTrOpaHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBI
JNEKTPUUYECKUX LIeTeld C TIOCIeNoBaTeNIbHBIM U MapajUlelIbHbIM COEAMHEHHUEM HIIEMEHTOB,
pa3nuyasi yCIOBHBIE 0003HAYEHNUS DJIEMEHTOB JIEKTPUUECKUX LIETei;

NPUBOANTH TNPUMEPHl  (HAXOAUTh HWHEGOPMAIIMI0O O TMpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ui oOecriedyeHus: 6e30MacHOCTH
npu oOpaiieHuu ¢ OpuOOpaMu W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/I0pOBbI U
COOITIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKpYKaloIleH cpese;

OCYIIECTBIISATh MOUCK MH(pOpManuu (HU3NUECKOTOo coaepkaHus B MIHTepHETe, Ha OCHOBE
UMEIOIMXCS 3HAHMM W MyTéM CpaBHEHHMS JONOJHHUTENIbHBIX HCTOYHUKOB  BBIIEIATH
nH(pOpMalInIo, KOTOpas SBJISIETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JHUTEPATYpPy
buznueckoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMamMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE IHMCBbMEHHBIE M KpAaTKHUE YCTHbIE COOOIIEHUs, 0000mas
MH(OPMALII0 U3 HECKOJIBKUX HCTOYHMKOB (PU3UUECKOTrO COAEPKAHMSI, B TOM YHUCIE MyOJIUYHO
NPEJCTaBIATh PE3YyJIbTaThl MPOSKTHOM MIIM HCCIIEAOBATENBCKOW AESATEIBHOCTH, TPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh HW3YYEHHBIN MOHATUHHBIA ammapar Kypca (DU3UMKH, CONPOBOXKAATH
BBICTYILICHUE IIPE3CHTALUEH;

IOpU BBIMOJIHEHUHM YYE€OHBIX IPOEKTOB M HCCIEAOBaHUN (PU3MYECKHX MPOLIECCOB
pacrpenensaTb 00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1a4aMU, CIECIUTD 32
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN



BKJIAJl B JICSITENBHOCTb T'PYIIbI, BHICTPABATh KOMMYHHMKATUBHOE B3aWMOJECHCTBUE, MPOSBISS
TOTOBHOCTb pa3periaTh KOHPIUKTHI.

K koHiy oOyueHus B 9 kJjacce npeMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCTO/b30BaTh IOHSATUSA: CHUCTEMa OTCuéTa, MaTepuajbHas TOYKa, TPAeKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOT'O JBHXEHHUA, Nedopmanus (ynpyras, IiacTU4eckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Kd, LEHTP TAKECTH, aOCONIIOTHO
TBEPJI0E TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, HHQPa3BYK M YIbTPa3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI, IIKaJIa IEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI UCITYCKaHHs M TOTJIOIIEHHS, aabda, OeTa- u
ramMMa-HM3JIy4eHUs], U30TOIIbl, SA€PHAsl YHEPTeTHKA,;

paznuyarh SIBIEHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBUKEHHE,
PABHOYCKOPEHHOE MpPSMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE TMaJeHHe TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE Tel, PEaKTHBHOE JBUKEHHE, KoJiebaTenbHOe
JBIDKEHUE (3aTyXarolle M BBIHYKICHHbIE KOJEOaHUs), pPE30HAHC, BOJIHOBOE JIBM)KEHUE,
OTpaXKCHHE 3BYKA, MPSIMOJMHEHHOE PpacCIpOCTPAHEHHUE, OTPAXEHUE U IPEIOMIIEHHE CBETA,
[IOJTHOE€ BHYTPEHHEE OTPaK€HHE CBETa, Pa3oKeHHe OeIoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUS CBETA, €CTECTBEHHAsl pPaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHEWYaToOro CHEKTpa W3JIydeHHs) IO ONHCAaHMI0O HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBICHHE M3YyYCHHBIX (PM3UYECKUX SIBJICHUH B OKpY’)KaloIleM MHupe (B
TOM YHcie (pU3HUECKue SIBICHUS B PUPO/IE: TPUIIMBBI M OTJIUBBI, ABMKeHHUE MaHeT ColHeuHOM
CHUCTEMBI, DPEAKTUBHOE JIBUKEHUE JKMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, IIyHAaMH, 5XO, LBETAa TeJ, ONTUYECKHE SBICHUS B
npupoje, OHOJIOTMYECKOe JeHCTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO M PEHTIE€HOBCKOTO
U3Yy4YeHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4yd, pPaTUOAKTUBHOE
U3Iy4eHUEe NPUPOJHBIX MUHEpAIOB, ACHCTBUE PpAJMOAKTHUBHBIX M3JIyY€HUH Ha OpraHu3M
YeJloBeKa), IPH 3TOM MEPEBOIUTH MPAKTHUUYECKYIO 3a7a4y B YUe€OHYIO, BBIIEIATh CYIIECTBEHHbIE
cBoMcCTBa (MpU3HAKHN) GU3HUECKUX SIBICHUH;

OTMCHIBATH M3YYCHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHMS, MCIONB3Ys (hu3nuecKue
BEJIMYMHBI (CPEIHAS U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMelieHle, IyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHUs, CWJIAa YIPYroCTH, CHJIA TSKECTH,
yCKOpeHHe CBOOOJHOIO MaJieHHs, BEC Tejla, MMITYJbC Tella, MMITYJbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTbH, MOTEHLIUAIbHAS SHEPTHs Tela, MOJHATOTO HaJ TOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAsl SHEPrUsl CKATON NPYKUHBI, KHHETHUYECKas >HEPrus, MOJHas MeXaHWdecKas
DHEPIus, MEpUOJ M YacToTa KOJIeOaHWH, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTb CBE€Ta, IOKa3aTeib IPEIOMIIEHUS CPelbl), MPU OMMCAHUM MPABUIBHO TPAaKTOBATh
(bu3nUecKnuil CMBICII UCTIOIB3YEMBIX BEJIIMYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIWYMH,
HaXoIuTh (OPMYIIbI, CBS3bIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITMYUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHHUS M NPOLECCHI, MCIOJIb3Ysl 3aKOH
COXPAaHEHMsI SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NMPUHIMUI CYNEPIO3ULUN CHJI, TIPUHLIHUII
OTHOcHUTeNbHOCTU ['anuies, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHWs MMITYJbCa, 3aKOHBI
OTpPaKEHUsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO U MAacCOBOIO YMCEN MpU
AJIEPHBIX peaKklUsaX, IPU ATOM JlaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €r0
MaTEMaTUYECKOE BBIPA)KEHHUE;

O0BSCHATH (PU3NYECKHUE NIPOLIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIHi
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH



00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpo Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THble 3a/1aun (OMHUPAIOIIMECs HA CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3Ys
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHalln3a yCIOBUS 3a7auu
3aMKUChIBATh KPATKOE YCJIOBHE, BBISIBIATH HEAOCTAIOIIME WM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHMs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEAUTUCTUIHOCTD TIOMYYEHHOTO 3HAUCHUST (PU3HUECKON BETUUMHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOILIU (PU3NUECKUX METOOB,
UCTIONB3Ysl ONMHMCAaHUE MCCIEeOBaHMs, BBLICIATH IPOBEPSieMOE MPEANONI0KEHUE, OIEHUBATDH
MPaBUJIBHOCTh TOPSIIKA MPOBEIEHUS MCCIEAOBAHUSA, JAeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOICHUN U OTIBITOB;

MIPOBOAMTH OMBITHI MO HAOIOIEHUIO (PU3NUECKUX SBICHUHN WK (U3HMUECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXPAaHEHHUS PHEPTUH, 3aBHCUMOCTH IEpHOja
Kosie0aHui MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJbIX KoJeOaHuil, MPsIMOIMHENHHOE pacpOCTPaHEHUE CBETA, PasIoKeHHe Oenoro
CBETa B CIEKTP, U3yUYE€HUE CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKajie U CBOMCTB M300paskeHus
npeaMera B coOuparolei JIuH3e, HaOIroieH!e CIUIOMIHBIX U IMHEHUYaThIX CIEKTPOB M3JIyUeHUs):
CaMOCTOSITEIIbHO COOUpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOoOpa 000pYyI0BaHUS, OMMCHIBATH XOJI
OTIBITA M €T0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOAMTH MPU HEOOXOAUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUN, OIpeaensis CpeaHee
3HaUEHUE U3MEPSEMON BeTHMYUHBI ((DOKYCHOE PacCTOSIHUE COOMpAOIIeii TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

NPOBOJIUTH HCCIENOBAHUE 3aBHCUMOCTEH (DM3MYECKHX BEIMYUH C HCIIOJIb30BAHUEM
IOPSIMBIX M3MEPEHUH (3aBUCMMOCTH MYTH OT BPEMEHH NpPHU PaBHOYCKOPEHHOM JBHMKEHUHU 0e3
HAyYaJIbHOM CKOPOCTH, MepHoAa KojeOaHWH MaTreMaTHYecKoro MasiTHHUKa OT JUIMHBI HUTH,
3aBHCHMOCTH yTjla OTpa)KE€HUsI CBETa OT yrJja MaJeHHs U yriia IpeJoMIICHUs OT yIiia MajJeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSITEIIHHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHUJE TAaOMUIl U rpaduKoB, J1eJaTh BBIBOIbI
10 pe3yNbTaTaM UCCIIEAOBaHUS;

POBOAMTH KOCBEHHBIE U3MepeHHs] (U3MUECKUX BENWYUH (CpeaHsisi CKOpOCTb U
YCKOpPEHHE Teja MpHU pPABHOYCKOPEHHOM JIBKEHHMH, YCKOpEHHE CBOOOJHOTO TaJeHUs,
KECTKOCTD MPYXKUHBI, KOYPPUIUEHT TPEHHS CKOJIBKEHHsI, MeXaHU4ueckas padoTa U MOIIHOCTbD,
4acToTa M MepHo;] KojJeOaHUil MaTeMaTu4ecKoro M MpyXKUHHOTO MAasTHUKOB, ONTHYECKAs CHJa
cobuparomeid  JUH3BI, PAJWOAKTHBHBIA  (POH): IJIAHUPOBATH  HM3MEpPEHHUs, COOMpaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBITIONHSATh U3MEPEHHUS, CIIEAYs MPEATI0KEHHOW HHCTPYKIIHH,
BBIUMCIISTH 3HAYCHHE BEIMYMHBI U aHAIU3UPOBATh MOJyYEeHHbIE PE3yIbTaThl C YUETOM 3aJaHHON
[IOTPELIHOCTH U3MEPEHU;

coOmoaTh TpaBuja TEXHUKH O€30MacHOCTH Tpu  padboTre C  J1abopaTOpHBIM
o0opyoBaHueM;

pa3iaryaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJIENeH: MaTepraibHas TOUKa,
abCoIOTHO TBEPJIOE TEJIO, TOUEUHBII UCTOYHUK CBETA, Iy, TOHKAs JIMH3A, IJIaHEeTapHasi MOJIeNb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Spa;

XapaKTepU30BaTh MPUHIIUIIBI ACHUCTBUS H3yYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOHUCTB
C Omopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, NAaTUMKHU IOJOXKEHHS, PACCTOSIHUS U
YCKOPEHHUs, paKeTa, 5XOJIOT, OYKH, NepucKor, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), HCMONb3ys 3HAHHUA O CBOWCTBAX (PU3MUECKHUX
SBJICHUH 1 HEOOXO0UMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHBIE PUCYHKH H3YyUYEHHBIX TEXHHUYECKHUX YCTpOICTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTHUECKHMX TMPOIECCOB TMpPH pElIeHHH y4deOHO-
MPAKTUYECKHX 3a7]ay, ONTUYECKHE CXEMbl JIJIsl IOCTPOEHUSI N300pakeHUH B IJIOCKOM 3€pKajie U
coOuparoriei JTHH3E;



NPUBOANUTH TpPUMEpPbl (HAXOAWTh HH(POPMAIMIO O MpHUMEpax) MPaKTHIECKOTo
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEAHEBHOM XU3HU UIsl o0ecrieueHus 0e30macHOCTH
npu oOpamieHud C NpuOopaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEAICHNUS B OKpY KaloIleH cpenie;

OCYIIECTBIISATh TOUCK HMHPOpManuu (U3NUECKOT0 cojaepkaHuss B VHTepHere,
CaMOCTOSITENIbHO  (OpPMYJIMpPYS  TOWCKOBBIM  3ampoc, HAXOAWTh MYTU  ONpeesieHus
JTIOCTOBEPHOCTH MOJYYEHHON MH(pOpPMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHUH U TOTIOJHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINIOJHEHUU YYEOHBIX 33JaHUN HAYYHO-IOMYJIPHYIO JIUTEPATypy
buznyeckoro cojaep:kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HWHTepHeT, BianeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOPMAIUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOTO COJEp)KaHus, MYyOJUYHO MPEACTaBISATh Pe3yJIbTaThl
IPOEKTHON WM HCCIIEN0BAaTEIbCKOW JEATENBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmapar u3y4yaeMoro paszenia (pU3uKu U CONPOBOXKAATh BHICTYILUICHHE
Ipe3eHTaIMen ¢ ya€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No HawmmenoBanume paszgenoB u TeM KomnuecTBo yacoB DIIeKTPOHHBIE (tmadpoBbIe)
11/IT IPOrPaMMBI Bcero Koutposshbie IIpakruudeckue 00PasoBaTeIbHbIE PECYPChI
paboThI paboThI
Pa3nes 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MHUpa
1.1 ®usuka - HayKa o IpUPOAE 2 bubnuotexa HOK
https://m.edsoo.ru/7f416194
1.2 ®usndeckue BEITUYUHBI 2 1 bubnunoreka 1HOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4YHbIN MeTOoJ 2 1 bubnnoreka HOK
MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pazpen 2. [lepBoHavanbHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
2.1 CrpoeHnue BeniecTBa 1 bubnuotexa HOK
https://m.edsoo.ru/7f416194
2.2 JIBmKeHHe U B3aMMOJICUCTBHE 2 1 bubnmmoreka HOK
YaCTHII BEUIECTBA https://m.edsoo.ru/7f416194
2.3 ArperarHble COCTOSIHUS BellecTBa 2 bubnuotexa HOK

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

Hroro no pazneny 5

Pa3nea 3. /IBu:keHMe M B3auUMo/IeiicTBHE TeJl

3.1 Mexanuueckoe OBUKEHUE 3 bubnnoreka HOK

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

3.2 Uuepuus, Macca, INIOTHOCTh 4 1 bubnunoreka 1HOK

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

3.3 Cuma. Bune! cun 14 1 2 bubnnoreka HOK

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

Hroro o pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB



No HawmmenoBanue paszaenoB u TeM KomnuecTBo yacoB DIIeKTPOHHBIE (tmadpoBsie)

I1/Tl TPOTPaMMBI Bcero KonrpounsHbie [IpakTiueckue 00pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
4.1 aBnenue. Ilepemaua naBneHus 3 bubnuotexa HOK
TBEPABIMU TEJIAMU, KUJIKOCTIMU U https://m.edsoo.ru/7f416194
razamu
4.2 JlaBieHue KUJIKOCTH 5 bubnnoreka HOK
https://m.edsoo.ru/7f416194
4.3 AtMmocdepHoe TaBlICHHE 6 bubnuoteka [HOK
https://m.edsoo.ru/7f416194
4.4 JleiicTBUE€ >KUJIKOCTH M Taza Ha 7 1 3 bubnnoreka HOK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHepruUs
5.1 PaGota 1 MOIITHOCTH 3 1 bubnmmoreka IHOK
https://m.edsoo.ru/7f416194
5.2 IIpocTbie MEXaHU3MBI 5 1 bubnunoreka HOK
https://m.edsoo.ru/7f416194
5.3 Mexanuueckasi SHeprus 4 1 1 bubnmoreka HOK
https://m.edsoo.ru/7f416194
Hroro o pasneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO 68 3 12
[TPOT'PAMME
8 KJIACC
No HaumenoBanue pazzaenoB u Ttem KoinuecTBo yacos DIEKTPOHHBIE (mudpoBsIe)
11/IT IPOrPaMMBbI Bcero Koutponsubie [Ipakruueckue 0©0Pa3oBaTesbHbIE peCypChl
paboThI paboTHI
Pa3pen 1. TensioBble siBJIeHUSA
1.1 CtpoeHue u cBOMCTBA BENIECTBA 7 bubnnoreka HOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsle mponeccs 21 1 5 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyecKkue ¥ MArHUTHbIE SIBJICHUS
2.1 DnekTpuyeckue 3apsael. 7 1 bubnuoteka HOK
3apshKeHHBIC Tela u ux https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
2.2 TlocTostHHBIN ANEKTpUUeCKuii Tok 20 1 7 bubnuoteka HOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SBICHUS 6 1 1.5 bubnunoreka LHOK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas WHIYKIUA 4 bubnuoteka HOK

https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoe Bpems 3



Ne HaummenoBanue pasznenoB u TeM KonnuecTBo yacoB ONEeKTPOHHBIE (undpossie)
I1/IT TIPOrPaMMBbl Bcero Kontponbsnsie [IpakTnueckue 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB IIO 68 3 14.5
[TPOT'PAMME
9 KJIACC
Ne HaummenoBanue paszaenoB u KoiandecTBo yacos ONEeKTPOHHBIE (ungpoBbie)

I1/IT TeM [POTPaMMBI Bcero Konrponsnsie [Ipaktnueckue

paboThl paboTHI

Pa3nea 1. Mexanunueckue siBJeHHsI

1.1 Mexannueckoe nsmxenue u 10 1
CIOCOOBI €0 OIMHCAHMS

1.2 B3aumojeicTBHe TEl 20 1 3

1.3 3akoHBI COXpaHEHUS 10 3

Uroro no pazueny 40

Paznen 2. Mexannyeckue KoJjeO0aHusi M BOJHbI

2.1 Mexanuueckue koiiebanus 7 3

2.2 MexaHundeckue BOJIHBI. 8 1 3
3ByK

Hroro no paszneny 15

Pazjen 3. DiieKTpOMArHuTHOE 10JI€ M 3J1eKTPOMATrHUTHBIE BOJIHbBI

3.1 DnexTpoMarHuTHOE 1ose u 6 2
AJIEKTPOMArHUTHBIE BOJTHBI

Hroro no pazneny 6

Pa3nea 4. CBeToBbIE sIBJIEHHS

4.1 3akoHbl pacnpocTpaHeHus 6 2
CBeTa

4.2 JIuH3bI 1 ONTHYECKUE 6 3
PpUOOPHI

4.3 Pasnoxenue Oenmoro ceera B 3 2
CHEKTP

Hroro no pasneny 15

Paznen 5. KBaHTOBBI€ SIBJI€HUS

5.1 Ucnyckanue u norioiexue 4 1
CBETa aTOMOM

5.2 Ctpoenue aroMHoOro sifjpa 6 1

5.3 SnepHble peaku 7 1 1

Hroro no pazneny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

6.1 IToBToperne u 0600mIeHUE 9 2
coJiepKaHusl Kypca (U3UKU

00pa3oBaTeNbHbIC PECypPCHI

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

bubnmoreka
https://m.edsoo.ru/7f41a4a6

bubnuoreka
https://m.edsoo.ru/7f41a4a6

LIOK
LIOK

LIOK

[MOK

LIOK

[MOK

[IOK
LIOK

LIOK

LIOK
LIOK

[MOK

[IOK



No HammenoBanue paznenoB u KosnuecTBo 4acoB

I1/I1 TeM [POrPaMMBI Bcero Kontponbhsbie [Ipaktruueckue

paboThI paboThI
3a 7-9 knacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102 3 27
YACOB I10 ITPOI'PAMME

IHOYPOYHOE NTAHUPOBAHUE

DIIeKTPOHHBIE (mdpoBsIe)
o0pa3oBaTeNbHBIE PECyPCHI

AOKYMEHT NOAMUCAH
SMIEKTPOHHOV NMOAMMCHIO

Cepruguar.
00FBDF318521B3C794E58E62CD5D366AI3
B yHuesa Enena Anekcanaposs

AposHa
Leficranrenes: ¢ 01.09.2023 o 24.11.2024
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