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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI M TpeOOBAaHMM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTEbHOW MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 000, a Takke c¢ yu€roMm (QeaepanbHOl paboueld HPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « ODuznkay.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTelIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 000, a Takke ¢ yueToM (QeaepanbHOM pabouelt TPOrpaMmbl
BOCIHUTAHUS U KOHIENIMHU PenojaBanus yuyeOHoro npeamera « Duznkay.

Coxepkanue HporpamMMbl 10 (U3NKE HANPABICHO Ha (QOpMHpOBAaHHE
CCTECTBCHHOHAYYHOH IPAMOTHOCTH OOYYAIOIMMXCSl M OPraHU3ALMI0 U3yYCHHS
¢u3MKu Ha NeATEeIBbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM oO0y4yeHus, a
TaK)K€ MEXIPEIMETHbIE CBA3U €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEAMETOB Ha
yYpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHHs (IO KiaccaM), Mpejaraer IPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS TEeM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS
IPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXxcsl.

[Iporpamma mo ¢uszuke pa3paboTaHa C LENbIO OKa3aHHUS METOJMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISETCS CHUCTEMOOOPA3yIOIMIMM Uil €CTECTBEHHOHAYUYHBIX
y4eOHBIX TMPEJAMETOB, IOCKOJIbKY (HU3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
IIPOIIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEIOCTaBIAeT HauOoliee SICHbIE 0O0pas3lbl MNPUMEHEHHS HAy4YHOTO
METO/1a MO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIero
o0pa3oBaHus COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHOU TPAMOTHOCTHU U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE IMpEIonaraeT oOBJIaJCHUE
CJIEIYIONIMMHU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTD:

e Hay4HO OOBSCHSATDH SBICHHUS,

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;

e HHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAYYHbIE J10KA3aTEIbCTBA

JUIS1 TIOJTYYEHUSI BBIBOJIOBY.

Henu wsydeHuss ¢U3MKA HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
oIpesesieHbl B KOHIEMIMU MpenoAaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Pocculickori @enepaiuu, peaTu3yrONINX
OCHOBHBIE 0011€00pa30BaTeIbHbIE MPOIPAMMBI.

Henu nzyuenust GU3uKH:

e TPUOOpETEeHHE WHTEpeca M CTPEMIJICHHS OOYdYaloIMXCS K HayYHOMY
U3YUYEHUIO TPUPOJbI, Pa3BUTHE MX HUHTEIJIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE IMPEACTABICHUA O HAYYHOM METOJE I[IO3HAHHUS U
(OpMHpOBaHUE MCCIIEIOBATEIBCKOIO OTHOIIEHUS K OKPY>KAIOIIMM
SIBIICHUSIM;



dbopMupoBaHUE HAyYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa HU3yUYCHUS
OCHOB CTPOEHHS MaTepuu U (PyHITaMEHTAIbHBIX 3aKOHOB (PU3UKY;
dbopmupoBaHue NMpeACTaBICHUM O PO (PUBMKHU ISl PA3BUTHS APYTUX
€CTECTBEHHBIX HAaYK, TCXHUKHU U TEXHOJIOTUN;

pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cepax Oyayiei
npodeccuoHaIbHON JeATeIbHOCTH, CBA3aHHON ¢ PU3BHKOM, TOATOTOBKA
K JlaJibHEeHIlIeMy 00yUYE€HHIO B 3TOM HaIpaBJICHUH.

JlocTkeHne 3THX eI MPOorpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIISYIONTUX 3a/1ay:

OpuoOpeTeHne 3HAaHUM O JHUCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SABJICHUSX;

NpUOOpETeHHE YMEHUN OMHUCHIBATH U OOBICHATH (PU3NUYECKHUE SBICHUS
C UCIOJIb30BAHUEM TOJYUYEHHbBIX 3HAHUM;

OCBOCHHME METOJ0OB PEIICHHUs] NPOCTEHIINX pacUYeTHBIX 3a1ad C
UCIOJIb30BaHUEM buznUecKux MOJIeJIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaOMI0IaTh TPHUPOAHBIC SIBJICHUS W BBIMOJIHAThH
OTIBITHI, JTAOOpAaTOpHBIE PAOOTHI U AKCIEPUMEHTAIbHBIE UCCIIEI0BAHUS
C UCIOJIb30BAHNEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME TMpuUeMOB paboTel ¢ uH(poOpMmanuend  (HU3MIECKOro
coliepKaHMsl, BKIIOYash MHGOPMAIMIO O COBPEMEHHBIX JTOCTHIKCHUSIX
bu3MKYM, aHAIU3 U KPUTHUYECKOE OIIEHUBaHKE H(OpMaIuy;
3HaKOMCTBO co cepamMu  NpOPECCHOHAIBHON  AESITEIbHOCTH,
CB3aHHBIMM C (U3UKOM, U COBPEMEHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTHKEHUSAX (PU3NUECKON HAYKH.

OO6miee 4YKMCIIO YacoB, PEKOMEHIOBAaHHBIX IJisi M3y4eHHs (PU3UKH Ha
0a3zoBoM ypoBHeE, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
Kiacce — 68 yacoB (2 waca B Hemenmio), B 9 kmacce — 102 gaca (3 daca B
HEJIEIIIO0).

[Ipemmaraemsiii B mporpaMMe 1o (pu3nke nepeyeHb Ja00paTOpHBIX paboT
M ONBITOB SIBISCTCS PEKOMEHIATCIBHBIM, YYHUTENIbh JeJaeT BbIOOp TIpH
NPOBEACHUN JaOOPATOPHBIX pPabOT W OMBITOB C YYETOM WHIAMBHUIYAIBHBIX
OCOOCHHOCTEH  OOydYaroIuXCs, CIHCKa OKCIEPUMEHTAIbHBIX  3aJIaHHM,
npe/IaracMbIX B paMKaX OCHOBHOT'O TOCYJapPCTBEHHOTO JK3aMEHa 10 (hH3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Du3uKa M €€ poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ouszndeckue sABICHUA:
MEXaHUYECKUE, TEIIOBBIE, DNEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®uznyeckrue BeaMuuHbL. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULL.

Kak ¢usuka u J1pyrue ecTecTBEHHbIE HAyKH U3Y4alOT MPUPO.Y.
EcTtecTBeHHOHAYUYHBIM METOA MO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJBM)KEHUE THUIOTE3, DJKCIOEPUMEHT IO TPOBEPKE THIOTES,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHUU C
IIOMOIIbIO MOAEIeN

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIE

SIBJICHUS.
2. ®uznueckue MpUOOPHI U MPoLeaypa NPSIMBIX U3MEPEHUM aHAJIIOTOBBIM
U IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpeneneHue 1EeHbl JAeICHUS Kbl U3MEPUTEIILHOTO prbopa.
N3mepenue paccTosHu.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temnepaTypsl HpU MOMOIIM KUJIKOCTHOI'O TEPMOMETpPA U
JaTYMKa TEMIEPaTyphl.
[IpoBenenue ucciae0Banus Mo MPOBEPKE TUIIOTE3bI: JAaJbHOCTD MOJIETA
[IapyKa, MYyIIEHHOTO TOPHU30HTAIbHO, TE€M OoJblie, 4YeM OoJiblie
BBICOTA ITYCKA.

IlepBoHaYanbHbIEC CBEACHUA O CTPOCHHH BelIeCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBrue dyacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHE Ta30B, >XHUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M MX ATOMHOMOJICKYJISIPDHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmromenrne OpOyHOBCKOTO JIBUIKECHHUS.

2. HaGmronenue nuddysun.

3. HaGmionenue  sBieHuii, OOBACHSIOMMXCA  TPUTSDKCHHEM  WITH

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JAuaMeTrpa aroMa METOAOM PAIOB (C HCHOJIb30BaHUEM

doTtorpaduwuii).

2. OmbITHI 110 HAOIIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHS.

/IBHKeHUe M B3aUMOJeiiCTBHE TeJl.
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Mexannyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKECHHE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHH. Pacuer nmytu u
BPEMEHHU JIBUKCHUS.

SBnenne mHepuMu. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYrHa
W3MEHEHUS CKOPOCTH JBMXKEHUA Tela. Macca kak Mepa HHEpPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSA3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IUHHUIIE
o0beMa BellecTBa.

Cuna kak XapakTepucTHKa B3auMoJeilcTBUs Tea. Cuia ynpyrocTu v 3aKOH
I'yka. I3mMepeHue cuibl ¢ MOMOIIBI0 JMHAMOMETpPA. SIBIICHUE TATOTEHUS U CHUJIA
TsokecTd. Cuia TSKECTH Ha Jpyrux IulaHerax. Bec Tenma. HeecomocTs.
Ciio)keHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoi. PaBHONEWMCTBYIOIIAsA CUIL.
Cuna tpenusa. TpeHue CKOJNBKEHHUS W TPEHHUE NOKOsA. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro JIBMKEHUS Tea.
N3Mmepenune ckopocTy PSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HHEPITUY.
HaGmonenne n3MeHeHUs CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJL.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJL.
Ciio)keHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
]Iaﬁopamopuble paﬁombt U onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBIWKEGHMs (IIapuka B
KHUJKOCTH, MOJICTTH DJICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).
2. Ompenenennie cpeaHeil CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IJIOCKOCTH.
3. OnpexneneHune MIOTHOCTH TBEPIOTO TENA.
4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbKeHUs (1edhopMariim)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.
5. OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh CUJIbI TPEHUS CKOJIbKECHUS
OT BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBieHune TBEPABIX TeJ, *KUAKOCTEH U ra3os.

HNanenune. CriocoObl YMEHBIICHHUS] U yBEJIWMYECHUs JaBieHus. JlaBieHue
raza. 3aBUCHMOCTb JaBJIGHHMs raza oT oObema, Temmeparypsl. llepemaua
JNABIICHUSI TBEPIbIMU TEJNaMH, >KHAKOCTAMH U Ta3zamH. 3akoH Ilackais.
[THeBMaTHyUecKre MalIMHBI. 3aBUCHUMOCTb JABICHUS KUAKOCTU OT TITyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocepHoe aaBieHue. [IpuduHbl CyecTBOBaHUS
BOo3yIHON 00omouku 3emumn. OnbiT Toppuuennu. M3mepenue atmochepHOro
JaBJIeHUS. 3aBHCHUMOCTH aTMOC(HEpPHOTO MaBIICHUS OT BBICOTHI HAaJl YPOBHEM
Mopsi. [Ipubops! 175t u3MepeHus aTMochepHOTO JTaBICHHUS.

JlelicTBEe KMAKOCTM W Trasa Ha IIOTPYKEHHOE B HHUX TeEJNO.
BoitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanuwe Ten.
Bo3nyxormiaBanue.

Jemoncmpauuu.

1. 3aBHUCUMOCTbH JAaBJIEHUS ra3a oT TeMIEepaTyphl.

2. llepenaua naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmmaroruecs cocy/bl.

4. T'mapaBnuyeckui mpecc.

5. IlposBienue aeicTBUs aTMOC(HEPHOTO JIaBJICHMUS.
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6. 3aBUCHMMOCTH BBITAJIKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
T€Ja U IUIOTHOCTH KUJIKOCTH.

7. PaBEeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcinoBue IUIaBaHWA TeJ: IUIABAHUE WM TOTPY)KEHUE TEI B
3aBUCHMOCTH OT COOTHOILEHMS IJIOTHOCTEM TeJIa U JKUJIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1. HMccnenoBaHue 3aBUCHMMOCTM Beca Tella B BOJe OT 00bEma
IIOIPYKEHHOM B JKMIKOCTh YAaCTH TeJa.

2. OmnpeneneHue BBITAJKUBAOLICH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTHU BBITAJKWUBAOIICH CHJIbI, JEUCTBYIOLICH Ha
TEJO B )KUJAKOCTH, OT MAaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIAKOCTH, OT OOBbEMA MOTrpYyKEHHOW B
AKUJKOCTh YAaCTH T€JIA U OT INIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIH KOHCTPYUPOBaHUE JIOAKH U
orpeaeieHue e€ rpy30n0AbEMHOCTH.

PaGora 1 MOIIIHOCTb. JHEPrus.

Mexanundeckasi padota. MOIITHOCTb.

[IpocThie MexaHM3MBI: pblYar, OJIOK, HakJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuUiia paBHOBECHs pbluara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. Kosdduiment nonesHoro neictsus (manee —
KIIJ]) npocThix Mexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckass 3Heprus. Kunernueckas M IIOTEHLMAIbHAs DSHEPIHUS.
[IpeBpaiieHne OOHOTO BHJIA MEXaHMYECKONM DHHEPrUM B JPYyrod. 3aKkoH
COXpPaHEHUsI YJHEPTUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBIXKCHHUH

TeJIa [0 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenmoBanue yciaoBUM PaBHOBECHS pblyara.

3. Usmepenwne KIIJ] HaKITOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPTHH.

8 KIIACC

TenoBbie IBJEHUA.

OCHOBHBIE TOJIOKECHHUSI MOJICKYJISIPHO-KHHETHYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, )KHJIKOCTEH
YU TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KalMWUISIPHBIC ABICHUS. TenaoBoe pacuiupeHue 1 cxKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH OSHEpPIUu:
Teronepeaada u COBEPIICHUE paboTEHI. Bunnr TeTUIonepe1avu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYUYCHUE.

KonnuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelllecTBa. 1eIuio00OMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w
OTBEPJICBAHUE KPUCTALIMYECKHUX BEIIECTB. YJIEIbHAS TEIJIOTA IUIABJICHUS.



[TapooOpa3zoBanue u xougeHcauus. Mcnapenue. Kunenue. YaenbHas temiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aBurareneid KIIJ temnoBoro aBurartens.
TennoBele IBUTATENN U 3alIMTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHMS U NIPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.
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HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBineHnil cMaunBaHUs M KaUJUISIPHBIX SBJICHUA.
HaGnroenue TermioBoro paciimpeHust Tell.

N3menenue naBieHus rasa npu M3MEHEHUH 00bEMA U HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna u3mepeHus: TeMIEPaTyphl.

Bubr Teronepenaym.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu COBEpILICHNN PaOOThI BHELIHUMHU CHIIAMH.

10. CpaBHeHME TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HabGmroieHre KumneHusl.

12. HaGmroieHre MOCTOSTHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
13. Mojiesi1 TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

ok

8.

9.

OnpITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpIThl O HAOJIIOICHUIO TETIJIOBOTO PACUIUPEHUSI Ta30B, )KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OalsIOHE IITPHUIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJIEHUS BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIIEpaTyphl.
HaGmionenne m3MeHEHHUs BHYTPEHHEW SHEpPIUM Tella B pe3yjbTaTe
TEIUIoNepe aun U paboThl BHEIIIHUX CHII.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHU XOJOJHOM U
ropst4ei BOJBI.

Onpenenenue KOJIUMYECTBA TEIUIOThI, MOJYYEHHOI'O BOJOW TMIpHU
TEIUI00OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpenienieHue yAenabHON TEIUIOEMKOCTH BEILIECTBA.

11. MUccnenoBanue npouecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa.

13. OnpeneneHue yaeabHON TEIIOThI MJIaBJICHHUS JIbJA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauus Ted. JIBa poja saeKTpuyecKux 3apsnoB. B3aumopeiicteue
3apspKeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTh CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TEIaMu).

Dnektpuueckoe nojie. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipuaiun
CYNEepHO3UILMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenn osnekTpudeckux 3apsaoB. ODJIEMEHTAPHBIM  AIEKTPUYECKUI
3apsa. Crpoenne atoma. [IpOBOJHMKM M JUANIEKTPUKU. 3AKOH COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJOBUS CYHIECTBOBAHMUS JIJIEKTPUUECKOTO TOKA.
Nctounuku mocTOsTHHOTO TOKa. J[EHMCTBUSI JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckass wenb. Cuna ToOKa. OJNEKTPUYECKOE  HAIPSIKECHHE.
ConpoTuBieHUE MNPOBOJHUKA. YIEIBHOE CONPOTHBICHHE BEIIECTBA. 3aKOH
Oma nns ywactka uenu. llocienoBaTenbHOE W MApAIUICIBHOE COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH AJNEKTPUYECKOr0 TokKa. 3akoH Jlxoymns—JleHia.
DnexkTpudeckue IMenud M MNOTpeOUTeNr DJIEKTPUUYECKOHM DSHEPruud B OBITY.
KopoTkoe 3ambikanue.

[ToctosiHHbIE MarHuThl. B3anMOAEHCTBME TOCTOSIHHBIX  MAarHHUTOB.
MaruautHoe mone. MarHuTHoe mosie 3eMJIM M €ro 3HAuYeHWE ISl KU3HU Ha
3emuie. OnbIT OpcTena. MarHuTHoe MoJe 3JEKTpUYECcKoro Toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[eCTBME MArHUTHOIO MOJs HAa MPOBOJHUK C
TOKOM. DIIeKTPOABUTATENb MOCTOSTHHOTO TOKa. Ucnonb3zoBanue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaned. SBIeHHE >SJIEKTPOMArHUTHOWM WHAYKUMU. I[IpaBuio
Jlennia. Dnextporeneparop. CrocoObl TOTYUYEHUs] AICKTPUUECKON IHEPTUH.
DNEeKTPOCTAHIINU Ha BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DIEeKTpUu3aLus TeNl.

2. JIBa poma 3IEKTPUYECKHUX 3apsioB U B3aHUMOJEHCTBUE 3apSAKEHHBIX

TEN.

3. YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIA.

4. DneKTpocTaThyecKas MHIYKIIHS.

5. 3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3aPSIOB.

6. [IpOBOAHUKH U JUDIICKTPHUKH.

7. MonenupoBaHuEe CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

8. McTOYHHMKHM MOCTOSHHOTO TOKA.

9. JlencTBUsA 3JIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KHUJKOCTH.

11. ['a30BBIN pa3ps.

12. I3MepeHue CUilbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUYECKOTro HAIPSKEHUS BOJIbTMETPOM.

14. PeocTar 1 MarasuH COIPOTUBIICHUN.

15. BzauMoieicTBrE TOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3/I€JICHUS ITOJFOCOB MArHUTA.

17. MoaenupoBaHHE MAarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MOJ€ TOKA. DIEKTPOMATrHHUT.

20. JlelicTBME MarHuTHOT'O TIOJISI HA MPOBOJIHUK C TOKOM.

21. DAEKTpOABUTATENb TOCTOSIHHOTO TOKA.

22. UccnienoBanue SIBIICHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

23. OnbiThl Dapajes.

24.3aBUCUMOCTb HampaBJi€HUsS HWHIYKIMOHHOTO TOKa OT YCJIOBUU €ro

BO3HUKHOBCHMUSL.
25. DIIEKTPOT€HEPATOP NOCTOSHHOTO TOKA.
Jlabopamopnuie padbomot u onvimol.



1. OnpITbl TO HAOMIOACHUIO DJIJIEKTPHU3AUUU Tell MUHAYKIUEH U MpHU

COTPUKOCHOBEHUH.

2. HccnenoBanue ACHCTBUS DJICKTPUYECKOTO TOJISI HA TPOBOAHUKUA H
JTUDIICKTPUKH.

3. COopka u npoBepka pabOThl AIEKTPUUECKOM IIEMU MTOCTOSTHHOTO TOKA.

4. VI3amepeHue U peryJupoBaHUE CHIIBI TOKA.

5. V3MepeHwue u peryaIupoBaHie HAPSIKEHUS.

6. HMccrnenoBanne 3aBUCHUMOCTH CHIIBI TOKa, HAYIIETO Yepe3 Pe3ucTop, OT
COTPOTHBIICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.

7. OIBITHI, JTEMOHCTPUPYIOIIIHEC 3aBHUCUMOCTD AIIEKTPUIECKOTO

CONMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI, MJIOMIAJU MONEePEeYyHOro
CEYEHUs U MaTepuana.

8. IlpoBepka mpaBWiia CIOKEHMSI HANPSHKEHUW MPH TMOCIEA0BATEILHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuia JJIsi CUJIbI TOKA MPU NapaJlIeIbHOM COEIWHEHUU

PE3UCTOPOB.

10. OmpesienieHde  pabOThl  BJEKTPUYECKOTO TOKa, MAYIIEro 4epe3
pE3UCTODP.

11. OnpeniesieHUe MOITHOCTH JJICKTPUYECKOTO TOKa, BBIJEISEMON Ha
pe3ucrope.

12. UccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenue KII/] narpeBarens.

14. MiccnenoBaHME MAarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHne MAarHUTHOTO TMOJS IOCTOSIHHBIX MAarHuTOB IIPH  HUX
00BETMHEHUH U pa3JeJICHUN.

16. MccnenoBaHue JEHCTBHA JJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEIIKY.

17. OnBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aMMOJEHCTBHS
KaTyIIKd C TOKOM M MAarHuTa OT CWJIbl TOKa M HAaIpaBJICHUSA TOKa B
KaTyIlKe.

18. I3y4yeHue nelcTBUsI MarHUTHOIO ITOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydyeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenne KIIJI anekTpoaBuraTeIbHONM YyCTAaHOBKH.

21. OnbITEL IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAHNE U3MEHEHHMI 3HAYEHHUsI W HAIPABJICHHUS MHIYKLIHUOHHOIO

TOKa.
9 KJIACC

Mexanuuyeckue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrtema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBWKCHUSA. PaBHOMEpHOE NPSMOJIMHEIHOE
nBwkeHue. HepaBHOMepHOe TmpsMoJIMHEWHOEe JABWKeHHEe. CpemHsas U
MTHOBE€HHAsI CKOPOCTh TeJia IPU HEPABHOMEPHOM JBH)KECHHH.

Yckopenne. PaBHOycKOpeHHOE TpsSMONIMHEHHOEe nBmkKeHue. CBoOOmgHOE
najgenue. OneIThl ["anues.

PaBHOMepHOE NBUXKEHHE 1O OKPYXHOCTHU. [leproa u yactora oOpalieHus.
JluneliHas u yriioBas CKOpoCTH. LIEHTpOCTpEMHUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akoH Herotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWiia TPEHHUS! CKOJIbKECHUS,
CUJia TPEHHUS TTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHUE CBOOOIHOTO
najgeHus. JIprwxkenne maneT BOkpyr CosHna. IlepBas kocMHuuYecKass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue MmaTepuanbHOM  TOYKU. AOCOJTIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEIUIEHHOW OCBIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTu.

Nmnynsc Tena. W3MeHenune wummynbca. HWMmynbc Cuiabl.  3aKOH
COXpAaHEHHUs UMITYyJIbca. PEaKTUBHOE BUKECHHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSKECTH, yIpyrocTw,
TpeHus. CBs3b dHepruu u padotel. [loTeHnManpHas 3HEPrusi Teja, MOJHITOrO
HaJl TOBEPXHOCThbIO 3eMJid. [lOTeHImManbHasi HHEPrus CHKATOW NPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETUUECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHMYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne MexaHWYeCKOro ABMIKCHMS Tela OTHOCHUTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHeHHME MYyTE€W W TPACKTOPUU NBUIKEHHUS OJIHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

N3Mepenune CKoOpoCTH U YCKOPEHUS MPSIMOTUHEUHOTO JIBUKEHHUS.

HccnenoBanne npu3HaAKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaGmonenue nBukeHUs Tela 1Mo OKPY>KHOCTH.

HaGmronenre MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME

orcuéra «Tenexka» Mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU

OTHOCHUTEJIbHO KaOuHeTa (pu3nKwu.

7. 3aBHCUMOCTbH YCKOPEHHSI Tea OT MACCHI TeJla U JEUCTBYIOIIEH HA HETrO
CHJIBL.

8. HaOmronenue paBeHCTBA CHII IPU B3aUMOJICHCTBUM TEll.

9. M3mMmeHeHue Beca Tela pyu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiysnbca rnpu B3aUMOAEUCTBUU TEII.

11. [TpeoOpazoBaHus IHEPTUH MTPU B3aUMOJICHCTBUHN TEJI.

12. CoxpaHEHHE UMITyJIbCa IPU HEYIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHHe UMITYJIbCa MPU a0COIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14. Habnroienrne peakTUBHOTO JIBHKECHHUS.

15. CoxpaHeHHE MEXaHWYECKOM YHEPTUU IPH CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXaHUYECKOM »HHEPruM MpH JBXKEHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie pabomot u onvimot.

1. KoHcTtpynpoBaHue TpakTta i pa3roHa M JAJIBHEHIIET0 paBHOMEPHOIO
JBH)KEHUS IIAPUKA WIU TEIEKKH.

2. OnpeneneHue cpeaHeld CKOPOCTH CKOJIBKCHHUS OpycKa WUIM JIBHIKCHHS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OnpexneneHue ycKOpeHHUsl Tela MPU PABHOYCKOPEHHOM JBHXKEHHUU IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IIpoBepka THUIMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOM CKOPOCTH NYTH OTHOCATCA KakK PsAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHH OJIMHAKOBBI.

o0kow



6. WcciaenoBanue 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBXKEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHUS.

7. Omnpegnenenne KodppuuueHTa TpeHHs CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenure pabOTbl CWIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU

TeJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Onpenenenue padbOThl CUJIBI YIPYTOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOJBHXKHOTO M TIOJIBUKHOTO OJIOKOB.
11. IBy4eHune 3aKoHa COXpaHEHUS YIHEPTUH.
Mexanuyeckue Kojae0aHusl U BOJIHBI.

Konebarensnoe paBuwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIM:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTHuyeCKuid U TMPYNKUHHBIA MasTHUKH.
[IpeBpareHue sHepruy Mpu KoJaeOaTeTLHOM JBUKCHHH.

3aryxatomue kosebanus. BbiHykaeHHbIe  KoneOaHusi.  Pe3onaHnc.
Mexannueckue BOJIHBL. CBOWCTBa MEXaHMYECKHUX BOJIH. [IpomonbHble H
MOTIEpeYHble BOJIHBI. JlTMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue xonebGaHU Tes MOJ JEHUCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
PacnpocTpaneHnne npogoJIbHBIX U MTONEPEYHBIX BOJIH (HA MOJAEIH).
HaGnroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHI pEe30HAHC.
]Iaﬁopamopubte pabomul u onvimol.
Onpenenenue 4YacToThl M TEpHoOJa KoJeOaHWM MaTeMaTH4eCKOro
MasTHHUKA.
Omnpenenenue 4acTOTHI U MEPUOJIa KOJICOaHUHN PYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCHMOCTH Tepuoa KOJIeOAaHWN TOJBEIICHHOTO K
HUTH Tpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepHoJa KOJICOAHUH MPYKHMHHOTO
MasTHHKA OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHroja KoiebaHuii rpysa, MOIBEIIEHHOTO
K HUTH, OT Macchl Irpy3a.
6. OmbITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb IE€pUojia KoJeOaHUi
IPYKUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenune yckopeHUs: CBOOOTHOTO TaICHHS.

JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TMOJd€. JJEKTPOMarHuTHble BOJHBL. ~ CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DneKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHOBBIE CBOMCTBA
CBeTA.

Jemoncmpauuu.

1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

SESIEARN
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1. WBydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIBbIO MOOUIBEHOTO
TenedoHa.
CgBeToOBbBIC AIBJICHUS.

JlyueBas  Mogmenb  cBeta. Mcrounuku  cBera.  IlpamonmnHenHoe
pacnpoctpaneHue cBera. 3atMeHus ConHua u JlyHel. OTpaxkeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKOH mIpenomiieHUs cBera. llonmHOe BHYTpeHHEe
OTpakeHHEe cBeTa. VCMNOJb30BAHME TIOJTHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xon nayueir B smH3e. Ontuueckas cucteMa (oroarnrmapara,
MHUKPOCKOIAa M Tejeckona. ['ma3 kak onTuyeckas cuctema. bin30pyKoCTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. Onbitel HbloToHa. CnokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucniepcus cBera.

Jemoncmpayuu.

1. IIpssMonmHENHOE pacpOCTpaHEHUE CBETA.

2. OtpaxkeHue cBeTa.

3. Tlomyyenue wu300paKEHU B IIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKanax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XO0J Iy4er B pacCeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnit ¢ TOMOIIBIO JHH3.

. Ipunnun peiictBus doToarnmapaTa, MUKpPOCKONA U TEIECKOIa.

10. Monenb riasa.

11. Paznoxkenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue 0enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOIO JIy4ya OT yria
naJCHUs.

N3yuenue xapakTepucTuK n300paxeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCHUMOCTH YIUIa NMPEIOMJIEHUS CBETOBOrO Jiyda OT
yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIIOM.

4. Tlomyuyenue n300pakK€HUM C TOMOIIBIO COOMPAFOIIEH JTMH3HI.

5. Onpenenenrie  (HOKYCHOTO  PACCTOSHHUS W ONTHYECKOM  CHIIBI

coOMparoIeHt JTMH3HI.

6. ONBITHI IO Pa3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITHI IO BOCIIPUSTHIO IBETA MPEAMETOB MPU UX HAOIIOJACHUH Yepe3

I[BETOBBIC (PUIIHTPHI.
KBauToBbI€ sIBJICHHS.

Omnswitel Peszepdopna u miianerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue u nornomnieHue ceera atomoM. KBanTel. JInHedaTeie CIIEKTPHI.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aToMHOro  snapa. HyknonHas  Mozens  atomHoro — sapa.  M3oromsl.
PannoaktuBHble npeBpamenus. [lepuona nosypacnana aTOMHBIX SIEP.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHHUs 3apsS0BOTO U MAacCCOBOTO YHCE.
DOHeprusi CBA3U aTOMHBIX siiep. CBsi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. crounnku s3uepruu CosiHIa U 3BE3.

SAnepHas sHepreruka. J[eMCTBUS paAMOAKTUBHBIX U3JIYYEHHU HA KUBBIC
OpraHu3MBl.

©CoNOOA
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3.



Jemoncmpayuu.

CrHeKTpbl U3Ty4€HUS U MOTJIOIIECHHUS.

CHeKTpbl pa3InyHbIX Ta30B.

CnekTp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibscona.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHH.

Peructpauus u3nydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopnbze padomul u onvimol.

1. HabGmroneHue CIIOMIHBIX U JUHEHYATHIX CIEKTPOB U3ITyUYEHUS.

2. HccnenoBaHue TpPEeKOB: U3MEPEHHUE SHEPIMHU YACTULIBI IO TOPMO3ZHOMY

nytu (mo gororpadusim).

3. M3mepenue paanoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOJYJIb npeaHa3HaYeH JUTSE
cucTeMaTu3alud ¢ 00OOIIeHHs] TMPEeJAMETHOIO COJAEpKAaHMUS U ONbITa
NEeSATENbHOCTH, MPUOOPETEHHOTO NIPU M3YUYEHHH BCEro Kypca (U3UKH, a TaKKe
JUISl TIOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY dSK3aMEHy MO (PU3MKe s
00y4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeIMeT.

[Ipy u3yueHUH AAHHOTO MOJYJSl PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX OOECHeUYMBaeTCs JOCTHXKEHUE
OPEIMETHBIX W METANpeIMETHbIX IUIAHUPYEMBIX pPE3yJbTaTOB OO0yuYeHHS,
dbopMupyeTcst eCTeCTBEHHOHay4YHasi TPaMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
UCCJIEIOBAHUS SIBJICHUIN MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATD
¢usnyeckue SBICHUS, IPUMEHsS MOJTYYCHHbIC 3HAHUS, PellaTh 3aJadyl, B TOM
YHCIIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[lpyHUMNIUAIBHO  NEATENbHOCTHBIM  XapakTep  JaHHOro  pasjena
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIIMecs BBIOIHAIOT 3aaHusl, B KOTOPBIX
UM TpejJlaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMI paclo3HaBaTh U HAay4YHO OOBSACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPO/Ie U MOBCEIHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METO/ABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJI€ AJIsl IPOBEPKU TUIIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HaydHble OCHOBBI  Hauboiee BaXKHBIX  JOCTH)KEHUH
COBPEMEHHBIX TEXHOJOTMH, HampuMmep, MPAKTUUYECKOIO HCIOJIb30BAHUSA
pa3IMYHBIX HCTOYHUKOB OSHEPrUM HA OCHOBE 3aKOHA MPEBPALLCHUS U
COXpaHEHUS BCEX U3BECTHBIX BUJOB 3HEPTUH.

Kaxnmas w3 TeM JaHHOTO MOIYJA BKIIOYAET HKCIEPUMEHTAIBHOE
uccleoBaHue 00001aroero xapakrepa. Moayiap 3aBepiiaeTcs MpoBeJeHUEM
JUArHOCTUYECKOH ¥  OIICHOYHOHM pPabOThI 3a KypC OCHOBHOrO OOIIEro
o0Opa3oBaHUsI.

oahwnNE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUs

HANpPaBIE€HO Ha JOCTHKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKKM Ha YPOBHE OCHOBHOIO OOILIEro

oOpazoBanuss y oOywaromerocss OyayT copMHpOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3YyJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MNOpOSIBJIEHHE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PUZHKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

- OCO3HAaHME BAXKHOCTU MOPAJbHO-3TUYECKUX MPUHIUIOB B JIESITEILHOCTH
Y4E€HOI0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

- BOCIIPUSATHEC ICTETUUECKUX KauecTB (DU3UUECKON HAyKH: €€ TApMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HAaHHUE IIEHHOCTU (U3UYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HaHWUS  MHUpPa, OCHOBBI  pPa3BUTUS  TEXHOJOTUW,  BaKHEUILEH
COCTaBJISIIOILEH KYJIbTYpHI;

- pa3BUTHE HAyYHOW JOO03HATEIHLHOCTH, MHTEpPECa K HCCIeI0BATEIBCKOM
NESTEIbHOCTH;

5) ¢opvmupoBaHusi KyJbLTYPHl 3I0POBbSI HW JIMOLUHMOHAJIBHOIO
0J1aronmoTyumsi:

- OCO3HaHHME IICHHOCTH Oe€30MacHoro oOpaza JXU3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHpEe, BaXXHOCTH IpaBUJ OE30IaCHOTrO IOBEJICHMS Ha
TPaHCIIOPTE, HAa JIOPOTrax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 00OpPYAOBaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKa peduieKcHM, TMPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TAKOTO K€ MpaBa y IPyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- aKTMBHOE y4yacTHUE€ B PEUICHUH NPaKTHYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHW3alliK, TOpoJaa, Kpas) TEXHOJIOTHYECKOW U
COITMAILHOM HAIPABIICHHOCTH, TPEOYIOIMMX B TOM YHCIE W (U3HICCKHUX
3HAHMM;

- HHTEPEC K MPAKTHUYCCKOMY M3YUYCHUIO Mpodeccuii, CBI3aHHBIX ¢ (HU3UKOM;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

- OPHUCHTALUs HA NMPUMCHEHUC (bU3UYCCKUX 3HAHWU JIJI PEIICHUS 3a7ad B
o0JacTi OKpY’KaroIek Cpefibl, IUIAHMPOBAHUS IIOCTYNKOB M OLCHKM HUX
BO3MOJKHBIX MTOCJICICTBUH JIJISI OKPYXKAIOIIEH CPEBI;

- OCO3HaHHE II100aTBLHOTO XapaKTepa PKOJOTHUECKUX MPOoOJIeM U MyTel MX
pelIeHuUs;

8) ajanranuu K M3MEHSIOIIUMCS YCJIOBHSM COLUAJIBHOM U NMPUPOIHOM
cpensbl:



- HOTp€6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIITOJIHCHU U I/ICCJ'IGI[OBEIHI/Iﬁ n
IIPOCKTOB (I)I/IBI/I‘IGCKOI‘ﬁ HarpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

APYTHX,

e - TIIOBBIIICHUE YPOBHA CBOE€M KOMIIETEHTHOCTH 4YE€PE3 NPAKTUYECKYIO
NEATEIbHOCTB;

e - mnoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopmynupoBaTh HACH, TMOHATUS, TUIOTE3bl O (U3NUYECKUX OOBEKTaxX u
SIBJICHUSX;

e - OcCO3HaHHWE Je(PUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e - IJJAHUPOBAHHME CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHMHU;

e - CTPEMJICHME AaHAJIM3UPOBAThb W BBIABIATH B3aUMOCBS3U IIPUPOABI,
oOmiecTsa U 3KOHOMHMKH, B TOM YHCJIE€ C HCIOJb30BAaHUEM (PU3UUYECKHUX
3HAHMMU;

e - OLICHKA CBOMX JCHUCTBUU C YYETOM BIHSIHUA Ha OKPYXKAIOLIYIO Cpeny,

BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHIM.
METAIIPEAMETHBIE PE3YJIbTATHBI

B pesynprare ocBOeHHsS TporpamMmbl 1Mo (pU3MKEe Ha YpOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT — cOpMHUPOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NIO3HABATEILHBIC
yHUBEpCaJbHblE y4yeOHbIe JEUCTBHsS, KOMMYHHMKATUBHBIC YHHBEpPCAJIbHBIC
y4ueOHbIE ACWCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YUeOHbIE TEHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

e BBIIBIATh WM XapaKTePH30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIICCTBEHHBIM NMPH3HAK KiIacCHU(HUKAIMK, OCHOBAHMUS
JU1s1 0000ITIEHNS U CPAaBHEHUS

e BBIIBISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NISCKUM
SIBJIEHUSIM;

e BBIIBJIATH MPUYUHHO-CJICACTBEHHBIC CBS3H NMPH M3YyYECHUH (PU3HMUCCKHUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNEIYKTUBHBIX W MHIYKTHBHBIX YMO3aKJIIOUYCHUH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3IX (PU3NICCKUX BEIIMUUH,

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a/1a9M (CpaBHEHNE HECKOJIbKUX BAPHAHTOB PEIICHUs, BEIOOP Hamboee
MOJIXOAAIICTO ¢ YIETOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTCPHER).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

e HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

e TMPOBOAUTHL TI0 CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIA (PU3MYCCKUA IKCIICPUMEHT, HEOOJBIIOE HCCICIOBAHNC
(bU3UUECKOTO SIBJICHUS;

e OICHMBAaTh HAa NPUMEHHMOCThP M JOCTOBEPHOCTh HH(MOPMAIIHIO,
ITOJTYYEHHYIO B XOJI¢ MCCIICIOBAHMS WIIH SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM NpoBEAEHHOTO HAOMIOIEHNUS, ONIbITA, UCCIIEAOBAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKKE BBIIBUTATH MPEIANOJOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3aMPOChl MPU MOUCKE
1 0TOOpe MHPOPMALIUU UM JAHHBIX C YYETOM MPEAJIOKEHHONU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATH pEIIaeMble 3a/ayd HECI0KHBIMU
CXeMaMH, TuarpaMmMamMu, MTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXX/JIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00PaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMbl W BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA PCIICHUC 3aJaydl H
o i/Iep kKaHue 0J1aroXenaTeIbHOCTH OOIICHMS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh €M COBMECTHOW JI€ATENbHOCTH, OpPraHU30BHIBATH
JNEUCTBUSL TO €€ JOCTH)KEHHIO: paclpelessiTh poJid, OOCYXKIaTh
IPOIIECChI W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
10 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C JIPYTUMU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ja B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISAT, MPOOJEMbI B  JKM3HEHHBIX MW YYE€OHBIX CHUTYyaIHsX,
TpeOyIomuX /ISl pemeHus PU3nIecKux 3HaHUM;

OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOJAaX MPUHATHS PELICHUM
(MHAMBUAYaAJIbHOE, IPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTABJATh aJTOPUTM pELICHUs] (PU3MUECKON 3a1auu
WIM TUUIaHA HCCIIEIOBAHUS C YYE€TOM HMEIOLIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHPOBaTh MpeJiaracMbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(u3MUECKOro HCCIEOBAaHUS WM I[POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBILUXCSA CUTYyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSAM;

CTaBUTb Ce€0sl Ha MECTO JpYroro 4ejJoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4yHYI TEeMy, IMOHUMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPaBO HA OLIMOKY MPH PEIIeHUH (PU3MYECKHUX 3a/]ad
WIH B YTBEPXKJACHUSIX Ha HAyYHbIE TEMBI U TAKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOydeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIFO/ICHHUE, SKCIICPUMEHT, MOJICNb, TUIIOTE3a, SAUHUIBI (PU3NICCKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PAaBHOJEHUCTBYIOIIAS
cuna, naedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEpIMs, B3aUMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX TeI C
3aKpeIIEHHON OChIO BpalllcHWs, Iepejada JaBJICHUS TBEPIABIMHU
TeJaMH, >XKUJIKOCTIMHU M Ta3aMH, aTMOc(epHOe [aBJICHHE, IIJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DOHEPruu) IO OINHCAHHMI0 UX
XapaKTEePHBIX CBOWMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE W3YYCHHBIX (U3NUECKUX SBICHUA B
OKpYJ)KalolleM MHUpPE, B TOM uuciie (GU3UYECKUE SIBICHHS B IPUPOJIC:
IPUMEPHI IBHKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOW M HEKUBOU
IpUpoJie, ACHCTBUE CHUJIBI TPEHUS B MPHUPOAC M TEXHUKE, BIIHMSHHC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJEe 4YeJIOBEKa, MPHU 3TOM IIEPEBOJUTHh TMPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DHU3NUSCKUX
SIBJICHU;

OMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tel W (HU3WUYSCKHE SBJICHUSA,
UCIIONB3Yysl  (PU3MYECKHME BeNMMYHMHBI (Macca, O0O0BEM, IUIOTHOCTH
BEIIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIA YIIPYTOCTH,
cuia TSKECTH, BeC Teja, CWia TPEHHs, JaBieHUE (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAJIKHMBAIOIIAS CHJIA, MEXaHHYeCcKas padoTa,
MOIITHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KO3(POHUIMEHT ITOJIE3HOTO
JNEHCTBHS MEXaHU3MOB, KHHETHUCCKAsl M TIOTCHITHAIbHAS YHEPTHs ), IPH
OMHMCAaHUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIIOJIb3yEeMbIX
BEJIMYUH, WX OO0O3HAYCHHS W CAWHHUIBI (U3UYECKUX BEIWYHH,



HaxXouTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH T'Pa(PUKH U3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHHS Ccull (BAOJb OJHOM MNpsAMOM), 3aKOH
I'yka, 3akon Ilackand, 3akoH Apxumenaa, MPaBUIO PAaBHOBECHUS pbluara
(Omoka), «30J0TO€ TPaBUJIO» MEXaHWUKH, 3aKOH COXpaHCHUS
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM
yyciie W B KOHTEKCT€ CHUTyallMd MPaKkTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATH NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux 1aroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (M3MYECKUX  SBJICHMM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3afaud B 1—2 neWCTBHs, WCIONB3YS 3aKOHBI U
(dbopMyIbl, CBA3bIBAIONIME (PU3NYECKUE BEJIUYMHBI: HA OCHOBE aHAJINU3a
yCIOBUS  3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHUE, TOJCTaBISATh
¢u3nueckre BeTUYUHBI B (OPMYJIBI U MPOBOJUTH PAacU€Thl, HAXOAUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOIUMBIE JUIsI PeIleHUsl 3aj]ay, OLEHUBATH
PEANTMCTUYHOCTH TOJYYEHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
(¢u3MUecKUX METOJ0B, B OIMCAHWU MCCIEIOBAaHUS  BBIJICIATH
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath U
UHTEPIPETUPOBATH MMOTYUYEHHBIN PE3yIbTaT, HAXOIUTh OMIKUOKHA B X0/
OMbITa, I€JaTh BEIBOJBI 10 €0 Pe3yJibTaTaM;

OPOBOAUTH OMNBITHl TI0 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEpsiEeMbIe
NPENNoNOKEHUsI,  coOMpaTh  YCTAaHOBKY U3  MPEJIOKEHHOTO
000pyaOBaHMs, 3aMKUCHIBATH X0/ OMbITA U (HOPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh TPSIMbIE M3MEPEHHUsI PACCTOSIHUSI, BPEMEHHM, MAacChl Tela,
0o0BéMa, CHJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUS TPHOOPOB C yUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3HUECKON BEITMYUHBI
OT APYro¥l ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYILETOCA Tejda OT BPEMEHM JIBM)KEHUSI Tela, CHIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TEl W HE3aBHCHUMOCTH CWJBl TPEHHS OT ILIOIIAAN CONPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITATKUBAIOLIECH CUIIbI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUS TEJl, YCIOBUN PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHM YYEOHOTO WCCIICIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHITH  WU3MEPEHHs,  CIEIys
OPEeAJIOKEHHOMY [UIaHy, (UKCUPOBATh PpE3yJbTaTbl MOJYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIWYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM HUCCIICIOBAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIMYHMH (IJIOTHOCTH
BEIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABJICHUE BO3[yXa, BBITAJIKMBAIONIAsA CHWJA, JICUCTByIOLlas Ha
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NOTPYXKEHHOE B JKUAKOCTH TENO, KOA(D(PHUIMEHT MOJE3HOTO NEUCTBUS
MOPOCTBIX MEXaHHU3MOB), CJHEIys NPEUIOKEHHOW WHCTPYKLIUU: TPU
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MCKOMOM BEIIMYNHBL;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1abopaTOpHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMUIIGI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIINUECS COCYIbl, OApOMETp,
phIYar, NOJBMKHBIN 1 HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCHCTBUS M3yYEeHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOW Ha WX OMHCaHUs (B TOM YHCIE:
HOIIMITHAKHA, YCTPONCTBO BOJOIMPOBOJA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCHOIB3Ys
3HaHWS O CBOWCTBaX (UBNYCCKUX SBJICHUH U HEOOXOIMMBIC
¢usndyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TpUMEpPhl  (HaXOAWTh HWH(MOpPMAIMIO O TMpUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYCCKUX 3HAHUU B MOBCEIHEBHOM
KU3HM JJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY KaIOIIEH cpejie;
OCYIIIECTBJIATH OTOOpP HCTOYHMKOB wH(popmaruu B HHTepHEeTE B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W IMYTEM CPaBHEHHS PA3IWYHBIX HCTOYHHKOB
BBIICNISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITU
MOJKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJEpP)KaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ylbTaTrax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIB30BaTh M3YYCHHBIM TOHATUHWHBIA ammapar Kypca (HU3UKH,
COIMPOBOKIaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJ[auaMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEATEILHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy oOyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh IMOHATHA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE
JNBH)KEHME aTOMOB M MOJIEKYJI, arperarHble COCTOSHHUS BEUIECTBA,
KPUCTAIUTHYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3[yXa, TEMIIEpPATypa, BHYTPEHHSS SHEPrus,
TEIUIOBOM  JBHUIaTeNb, OJJIEMEHTAPHBIA  DJIEKTPUYECKUN  3apsj,
3JIEKTPUYECKOE TI0JIe, NPOBOJHUKMA W AUIIEKTPUKH, IOCTOSHHBIN
3JIEKTPUYECKUIN TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHUE, KANWUISIPHBIE  SIBJICHMS,
ncrnapeHue, KOHJICHCAIIUS, TIJIABJICHUE, KpHUCTaJIU3alus
(oTBepAeBaHUE), KHUIEHWE, Termonepenaya  (TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, U3IYUCHHE), AICKTPU3AIUsl TEJ, B3aUMOJICHUCTBUE 3apsJIOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA TPOBOJAHUK
C TOKOM, DJIGKTPOMAarHUTHAasi WHAYKIMS) 1O OMNHCAHUIO HX
XapakTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KarolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUSI B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHWE W KANWUISIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTaUIbl B mpupoje, uznydeHue CojHIA, 3aMep3aHue BOJOEMOB,
MoOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHEs, CHera,
JJIEKTPUYECKUE SIBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHuW3MOB, MAarHUTHOE Toyie 3eMiM, Jpeid TOJOCOB, PpOJIb
MarHMTHOTO TOJISI JJIsl )KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NepPeBOAUTh  NPAKTHUECKYI  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
WCIIONB3Ysl  (U3MYECKHE BENMYMHBL  (TEMICparypa, BHYTPCHHSIS
SHEprus, KOJWYECTBO TEIUIOTHI, YAEJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJdbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOI(PPUIUMEHT MOJIE3HOTO
NEUCTBHS TEIUIOBOM MAIlMHBI, OTHOCHTEJIbHAS BIIAXKHOCTH BO3/1YXa,
ANEKTPUYECKUI 3apsii, Cujla TOKa, OJJIEKTPUYECKOE HAaIpsSKEHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), TIPU ONMMCAHUH MTPABUIHHO
TPAKTOBaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYNH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEIIMYWH, HAXOAUTH (DOPMYIIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIMYUHAMHU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BEILIECTBA, NPHUHIUII  CYNEpPHO3ULIMU  Toyier  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, NIPU
ATOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3aIUCHIBATH €r0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3MYECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyallUd  MNpPaKTUKOOPUEHTHPOBAHHOTO  XapakKrTepa:
BBISIBJISITH IPUIMHHOCIIEJCTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKHUX II1aroB C OMOPOi Ha 1—2 M3YYEHHBIX CBOMCTBA (DU3UUECKUX
SIBJIICHU, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

peuate pacdy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIB3Yys 3aKOHBI M
dbopMyItbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYHMHBI: HA OCHOBE aHAINA3a
YCJIOBHS 3aJ]a4Ml 3alIMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEJIOCTATOK
J@HHBIX JUIl PCIICHMs 3a]avd, BBIOMpAaTh 3aKOHBI H  (HOPMYIIBL,
HEoOXoauMbIe Il €€ pelIeHUs, TPOBOJUTh PACUEThl U CpPaBHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(pu3HUECKNX METOAO0B, UCIOJb3ys ONMHCAHUE MCCIEIOBAHUS, BBIIEIAThH
OpoBEpsieMOE MPEINOJI0KEHHE, OLICHUBATh IPABUIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

NPOBOAUTL OMBITHl TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
¢u3ndecKkux CBOWCTB Ten (KamWUIApHBIC SIBJICHHS, 3aBHCHUMOCTD
JaBJIEHUS BO3JlyXa OT ero o0bEéma, TeMIEpaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHHUS M HArpeBaHMsl NpHU M3JIYyYEHUU OT LBETa H3Iydarouen
(moryomaonie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbBI  OT
TEMIIEPATyphl KUJIKOCTU W IJIOWAU €€ MOBEPXHOCTH, DJIEKTpU3AIUSL
TE1 W B3aUMOJIEWCTBHE JJIEKTPUYECKHX 3apsiJ0B, B3aUMOJICHCTBUE
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alllsl MarHUTHBIX ITOJICH IMOCTOSTHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUraTeNsi OCTOSHHOTO
TOKa): (OPMYIHPOBATH MPOBEpPSIEMbIE MPEANOJIOXKEHU, COOUPATH
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMsI, ONMKUCHIBATH XOJ OTbITa
1 (GOPMYITHPOBATH BEIBOJIBI;

BBITMIOJIHATE ~ TPSIMBICE  HM3MEPCHHSI TEMIIEPATypbl, OTHOCHTEIIbHOMN
BJIQKHOCTH BO3/yXa, CWJIbl TOKA, HAMpPSHKEHHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JTATYUKOB (DU3UUCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI
OT JpYrol ¢ HCMONB30BAHUEM IMPSMBIX HM3MEPEHHUI (3aBUCUMOCTh
CONPOTHUBJICHHS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAH IMONEPEUHOTO
CEUYECHMs] U YJIETTbHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIAHUKA, CHUIIBI
TOKa, WAYIIETO Yepe3 MPOBOJHUK, OT HANpPSDKEHHS Ha MPOBOIHHKE,
UCCJIEIOBAHME TMIOCJIEIOBATEILHOTO W TapaJJIEIbHOTO COSTUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATh HUCCIIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeys] IPEAIOKEHHOMY TUIaHy, (PUKCHUPOBATH
pEe3yNbTaThl TOJYYEHHOW 3aBHCHMOCTH B BHJE€ TaOIUIl U TpadUKOB,
JIeaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIEeI0BAHMUS;

POBOAUTH KOCBEHHBbIC M3MEpEeHHs (DU3MYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEpPEHUs, COONpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON MHCTPYKIIUH,
Y BBIUMCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHoCTH Tmpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUS (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK IICKTPUUECKOU DHEPTHH, IIICKTPOOCBETHTEIHHbBIE
puOOoPHI, HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TMPEJOXPAHUTENH, AIEKTPOMArHUT, SJIEKTPOJIBUTATETh
MIOCTOSIHHOTO TOKA), HWCIONb3ysS 3HAHUS O CBOMCTBax (PU3MUYECKHUX
SIBJICHUU U HE0OX0ouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA W HM3MEPUTEIHHBIC
mpudoOpsl O CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETh BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneid ¢ TMOCIeOBATEIBHBIM W MapajuIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pa3iau4vas  YCJIOBHBIE  OOO3HAYCHHUS  DJIICMECHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TMpPUMEpPhl (HaXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPAKTUYECKOTO HMCIIOIh30BaHUS (DU3UICCKUX 3HAHWM B MOBCEIHEBHOMN
KU3HU NI oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIUU (PU3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W IMyTEM CpaBHCHUS
JOTIOJTHUTEIBHBIX WCTOYHHUKOB BBIACIATh HWH(OpPMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPESYNBOM MITH MOYKET OBITh HEJIOCTOBEPHOIA;
UCIIOJIb30BaTh MPU  BBIMOJHCHUW  YYEOHBIX 3aJaHUNl  HAYYHO-
MOMYJISAPHYIO JIUTEPATYPY (HU3HUYECKOTO COJICPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb npuUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBCHHBIC MUCHMEHHBIC W KPaTKHUE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepkaHWs, B TOM 4YHCIE NYOJMYHO TPEACTABIATh PE3YIbTAaThl
NPOSKTHOW WM  HMCCIIEIOBATEILCKON  JCATEIBHOCTH, TIPH 3TOM
IPaMOTHO UCIOJIb30BaTh HW3YYEHHBIM TMOHATHHHBIA amnmapar Kypca
($u3HKH, COPOBOXKIATH BBICTYIIECHHE MTPE3CHTALIUEH;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBIIEHHBIMU 33/1a4aMH, CIICTUTh 32 BBHIIOJTHEHUEM IUIaHa AeHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHUs B 9 Kiiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOr 0 JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTU4ecKas), TPEHUE, IEHTPOCTPEMUTEIIHHOE
YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THHKECTA TBEPAOrO TEla, PABHOBECHUE,
MEXaHWYeCKHe KOJeOaHWS W BOJHBI, 3BYK, MH(MPA3BYK M YIbTPa3BYK,
3JICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTb,  CIEKTPHl  HCIIYCKaHUS U
norjomeHus, anbda, O6era- W ramMMma-u3ITy4eHHUsS, WU30TOIMbBI, sAepHas
DHEPIeTUKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXCHHE, CBOOOIHOE
MaJeHUEe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, PEAKTUBHOE JBWKEHHUE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXaroliye W BBIHYXKJEHHBIE KOJeOaHus), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, paslioKeHUe Oeoro cBeTa B CHEKTP U



CJIOK€HHME CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUSl CBETa, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa H3IyUCHHUS)
10 OINHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (DU3NYECKUX SIBJICHUU B
OKpyKarolieM mupe (B ToM uuciie (GU3UYECKHUE SBJICHUS B MPHUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE T[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWI)KEHHE S>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO,
I[BETA TeJl, ONTHUYECKUE SBICHUS B MPUPOJE, OMOIOTHUUECKOE JICHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO U PEHTTCHOBCKOTO  M3JIyYEHUM,
€CTEeCTBCHHBIM  paguOaKTUBHBIMN  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3Jy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaIMOAKTUBHBIX HW3JIYyUEHUM Ha OpPraHu3M 4YeJOBEeKa), MpPU ITOM
NepeBOAUTh  NPAKTHUUECKYI0  3aJadyy B yueOHYI,  BBIJCTATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCIIONB3Ysl (pU3NUecKue BETUYUHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTH
TeJa P HEPABHOMEPHOM JIBIDKCHUH, YCKOPEHUE, NepeMEeIleHUE, MyTh,
yrjaoBasi CKOPOCTb, CHJIAa TPEHUS, CUJa YIPYrOCTH, CHJIa TKECTH,
YCKOpeHHe CBOOOAHOrO MaJEeHUs, BEC TeJla, UMIIYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YECKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
Teja, TMOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS IYHEPTHUSI
CKATOM TPYKHUHBI, KUHETUYECKAas HHEpPrus, IOJHAas MEXaHH4YecKas
SHEPrus, MEPHOJ U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTEIb MPEIOMIIEHUS
Cpenbl), MpU OMUCAHWUU TPABWIBHO TPAKTOBATh (PUIWUYECKHUA CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, OOO3HAUEHUS U EIUHUIBI (PU3UUYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUYECKHUE SIBICHUS M IPOIECCHI,
UCIIOJIb3YSl 3AKOH COXPAHEHHs SHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHU CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAYKEHUS U
IPEJIOMJICHHUSI CBETAa, 3aKOHBI COXPAHEHUs 3apsiA0OBOrO0 U MacCOBOIO
yuced TMpU  SAJIEPHBIX pEaKlUMsX, IOpH HSTOM JaBaThb CJIOBECHYIO
GbOpMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CHUTyallUld  NPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—
3 JOrM4ecKuX MIaroB C ONOpOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacdy€THbIC 3amadd  (OmMHMparImuecss Ha CHCTeMy u3 2-3
YPAaBHEHHI), WCHONB3YsSd 3aKOHBI U  (OPMYINBI, CBS3BIBAIOIINC
¢u3nueckre BETWYMHBI: HA OCHOBE aHAlM3a YyCIOBUSA 3aJadd
3alUChIBATh  KPATKOE  YCIOBHUE, BBISIBIATh HEAOCTAIOUIUE WU
M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUIS pelleHUsl, TPOBOJIUTH PAcyYEThl U OLEHUBATH PEATUCTHYHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOIOB, UCIONB3YSl OMHCAHUE MCCIETOBAHUS, BBIICTAThH
poBepsieMOe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MPOBENICHUS WCCIICIOBAHUS, JENaTh BBIBOJLI, HMHTECPIPETHPOBATH
pe3ynbTaThl HAOIIOICHUI 1 OTIBITOB;

POBOAUTL OMBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOpPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEepruoAa KoieOaHUil Mpy>KMHHOTO
MasiTHAKA OT MacChl TPy3a M KECTKOCTH MPYKUHBI K HE3aBUCHUMOCTD OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, MNPSIMOJUHEHHOE pacnpoCTpaHEHUE
CBETa, pasjoXeHHe OeJIoro cBeTra B CIHEKTP, HW3YYCHHE CBOWCTB
M300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeAMETa B
coOuparomeit TuH3e, HaOM0JeHNE CIUIOIIHBIX M JIMHEWYAThIX CIICKTPOB
U3TY4YCHHSI): CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3 W30BITOUYHOTO
Habopa 00OpyHOBaHUs, OMHUCHIBATH XOJ OMbBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPHU HEOOXOJWMOCTH CEpUI0 TPSAMBIX H3MEpPEHUH,
OTpesieTisisi CpeAHee 3HAYCHHE H3MEpSIeMOill BelUYHHBI ((OKyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBIOOP crocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEIOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD ITyTH OT BPEMEHU
NpYU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HaYaJIbHOW CKOpPOCTH, Mephoja
KoJie0aHUT MAaTEMATUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIJa MpeIoMIIEHUsl OT yria
najieHus): TUTAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUpPOBATh pe3yJabTaThl TMOJYYEHHOW 3aBHCHUMOCTHU
(du3nuecknxX BEIWYUH B BUJE TaOIUIl U TpadUKOB, A€IaTh BBHIBOABI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

POBOAUTH KOCBEHHBbIC H3MEpPEHUs (PU3MUYECKUX BEIUYUH (CpEemaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KO3PHUIIHEHT
TPEHHsI CKOJBKEHHs, MEXaHn4eckasi paboTra U MOIIHOCTb, YacTOTa U
nepuoj; KojaeOaHWil MaTeMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl CHJIa CcOOMparolel JIMH3bI, PaauOAKTUBHBIN (POH):
IUTAHUPOBATH U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ W3MEPEHUs, CleAysd MPEeUIOKEHHOW  HMHCTPYKIIUH,
BBIUMCTISATh 3HAYCHHE BEIUYMHBI M aHAIM3UPOBATH IOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHNN;

coOmoaTh TpaBWiIa TEXHUKM Oe30omacHoCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

pa3nu4aTh OCHOBHBIC TMPU3HAKK HW3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHalibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON HA WX OMUCaHUS (B TOM YHCIIE:
CIUJOMETpP, NATYUKHU TOJOXKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETpP, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O



CBOMCTBaxX (U3MYECKUX SABJICHUHA M HeoOXoauMmble (U3NUYECKUe
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M  CXEMaTHYHBIE pPHUCYHKH  HW3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILECCOB TPU PEUICHHH Y4eOHO-MPAKTUISCKUX
3a/1ay, ONTUYECKUE CXEMBbI JUJISl MOCTPOCHUS M300paKEHUN B IMJIOCKOM
3epKalie U coOuparolel JMH3E;

OPUBOAWTH TMPUMEpPHl  (HaxoauTh WHGOPMALMIO O MpHUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWUH B MOBCEIHEBHOUN
KU3HM NI oOecreueHrs 0e30MacHOCTH MpU 00pallleHuH ¢ MpudopamMu
Y TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHUS 370POBhsI U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBECHHS B OKPY KaIOILEH CpeJie;
OCYIIECTBIATh TMOWCK WH(MOpManmuu (UHYECKOTO COACPKAHUA B
WNuTepHere, caMocToATENbHO (QOpPMYNIHpYs TOMCKOBBIA  3arpoc,
HaXOIWTh  TYTH  ONpPENENCHUS  JOCTOBEPHOCTH  TOJYYCHHOUH
UHPOpPMAIIMM HAa OCHOBE HMEIOIIMXCS 3HAHWA W JOTOJHUTEIbHBIX
MCTOYHHKOB;

UCTIOJh30BaTh MpPH  BBHIMOJIHCHWHM YYEOHBIX 3aJaHWil  HAYYHO-
HNOMYJISIPHYIO JUTEPATYpy (U3MUECKOTO COJEpKaHMs, CIPABOYHbBIC
MaTepuaibl, pecypchl cetd  WHTepHeT, BIaAeTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHuss WHPOPMAIMU W3 OJHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MTMCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
MHPOpPMAIMN U3 HECKOJIBKUX MCTOYHMKOB (PU3UUECKOIO COJEpKaHUS,
yOJIMYHO HpEeCTABIATD pe3ybTaThl POEKTHOU 170071
UCCIIEZIOBATEIBCKON NEATENIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh
U3yYEHHBI TOHATUMHBIA anmapar H3ydyaeMoro paszaena (QU3NKU U
COIIPOBOXK/1aTh BBICTYIJICHUE Mpe3eHTalueld ¢ y4€TOM OCOOEHHOCTEH
ayJUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3ae/ioB

DJIeKTpOHHbIe (LN (POBbIE)

KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
11 ®du3uKa - HayKa 0 IPUpPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyecke BEIHNUNHEI 2 1 https://m.edsoo.ru/UDCTC8RJD
EcrecTBeHHOHAYYHBIN
1.3 i 2 1 https://m.edso0.ru/ZOL7QLIIS
METO/, MO3HAHUS
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
2.1 Ctpoenue BemecTa 1 https://m.edsoo0.ru/2SJ151M41
JBmxkenue u
2.2 B3aUMOJIEIICTBHE YaCTHUILL 2 1 https://m.edso0.ru/ZXDKQLXCC
BeIlleCTBa
Ar
2.3 PETATHBIC COCTOAHMA 2 https://m.edsoo.ru/ONOVIXY1K
BEIECTBA
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, 4 1 https://m.edsoo.ru/GXPU4MT5P



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P

IIJIOTHOCTB

3.3 Cuna. Buapl cui 14 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
[asnenue. [lepenaua
4.1 JABIICHHA TBEPABIMHI 3 https://m.edsoo.ru/X0DW367P2
TeJIaMH, KUIKOCTIMHU U
raamu
4.2 JlaBIIeHME KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHOoe TaBieHue https://m.edso0.ru/T7134SXNO
JlelicTBUE )KUJIKOCTH U Ta3a
4.4 Ha MOTPYKEHHOE B HUX 7 3 https://m.edsoo.ru/NFE60Y8SNK
TEJOo
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
51 PaboTa 1 MomIHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MEXaHU3MBI 1 https://m.edso00.ru/504NQXKX9
5.3 MexaHuveckas SHEPTHsl 1 https://m.edso0.ru/G30454EMT
Utoro no pazneny 12
PezepBHoOE Bpems 3
OBIIEE KOJIMYECTBO
68 12

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pasznea 1. TensioBble siBJeHUS
C N
1.1 ThoeHHe 1 cBonctsa 7 https://m.edso00.ru/R8QZNCIPM
BeElllECTBa
1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Paznea 2. DiekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
DJIEKTPUYECKHE 3aPSJIbI.
2.1 3apspKeHHBIC TeJla U X 7 1 https://m.edso0.ru/R4AQORCTQ4
B3aMOJEHCTBUE
I N
2.2 OCTOARHBII . 20 2 7 https://m.edsoo.ru/PBOBOWS2B
AIEKTPUYECKUN TOK
2.3 Mar=uTHEIE SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
9
2.4 JICKTPOMATHHTHAA 4 https://m.edsoo.ru/7QODSEL15
WHJYKI U
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 4 14.5

YAC

OB IIO ITPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pa3zpen 1. Mexanndeckue siBJIeHUS
Mexanunueckoe
1.1 NIBIDKEHHUE U CIIOCOOBI 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OIMCaHusI
1.2 BzaunmoneiictBue Ten 20 https://m.edsoo.ru/UC1IRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS U BOJHBI
Mexannueckue
2.1 7 3 https://m.edso0.ru/S5VIGSAI3
KoJieOanus
MexaHn4uecKre BOJIHEL.
2.2 8 3 https://m.edsoo.ru/DHIJG8A50
3BYyK
Htoro 1o paszeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE
MoJIe U
3.1 6 2 https://m.edso0.ru/DT98BSEY0
ANIEKTPOMarHUTHbIE

BOJIHBI



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0

Uroro mo pazneny 6
Pa3znea 4. CBeToBLI€E IBJICHUSA
3
4.1 AKOTbL 6 https://m.edsoo.ru/HBN3NMK2M
pacrpoCcTpaHeHHsI CBETa
JI
4.2 HH3BL H OTITHHCCKHC 6 https://m.edso0.ru/20WNYKRX1
prOOpPbI
P o
4.3 ASOIEHHE DENOTO 3 https://m.edso0.ru/2Z5AHODTO
CBETa B CIICKTP
Hroro mo pazgeny 15
Pa3pen 5. KBaHnTOBLIE SIBJEHUS
Ucnyckanne n
51 IIOTJIOILIIEHUE CBETA 4 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
CTtpoeHHe aTOMHOTO
5.2 TPOCHHE aTOMHOT 6 https://m.edsoo.ru/USWX2R61B
spa
5.3 SAnepHble peakuu 7 https://m.edsoo.ru/TMMVY9VSF
Htoro o paszeny 17

Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib

IToBTOpEHME U
000011eHNE

6.1 9 https://m.edsoo.ru/JKQXVJSBE
coJiep>KaHus Kypca
¢u3uku 3a 7-9 knacc
Utoro mo pazneny 9



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

U3Y4aroT IPUPOLY.

7 KIIACC
Ne KosnuecTBo yacon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpouabHubie IIpakTnyeckue
Bcero U3ydeHust oOpa3oBartejibHbIE
/ padoThI padoThl
pecypcsl
n
®du3uKa — HayKa o
1 npupoje. SABneHus 1 https://m.edsoo.ru/35YPBI
npupobl. Dusnueckue W5K
SIBJICHUS
MexaHndeckue, TCIUIOBEIE,
5 AIIEKTPUYECKUE, 1 https://m.edsoo.ru/116U53
MAarduTHBIC, CBETOBEIE, L6H
3BYKOBBIE SIBJICHUS
3 ®du3nyecKre BEJIMYUHbBI U 1 https://m.edsoo.ru/6ZYFTF
HUX U3MEPEHUE PA7
Ypok-uccnenopanue
"U3mepeHue TemmnepaTypbl
https://m.edsoo.ru/VQGCN
4 IPU HOMOIIHU KUJIKOCTHOTO 1 1 8IMP
TepMOMETpA U JaTYMKa
Temneparypsl"”
Kak ¢usuka u apyrue
https://m.edsoo.ru/3LPP2H
5 €CTECTBEHHbIEC HAYK1 1

PX2



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/3LPP2HPX2

EcrecTBeHHOHAay4HBIN
METO/1 IO3HAHUSI.
Onwucanue GU3NIECKUX
SIBJICHUH C TIOMOLIBIO
Mozenen

Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:
JAIBbHOCTH I10JIETA LIapUKa,

https://m.edsoo0.ru/9YLZIT

6 MYIIEHHOTO EMU
TOPU30HTAIBHO, TEM -
0oJIbIlIE, UeM OOJIbIIIE
BBICOTA MMycKa"
CrpoeHue BelecTna.
7 OnEBITEL, JOKA3BIBAIOIINE https://m.edsoo.ru/F5PU40
JIACKPETHOE CTPOCHUE LYR
BeIlleCTBA
JBrrkeHne 4yacTuil https://m.edsoo.ru/HQ31S
8
BeIlleCcTBa N1F3
Ypok-uccrnenoBanue
9 «OnbITEI IO HAOTIOACHUIO https://m.edsoo.ru/FT87UN
TEIJIOBOI'O PACIIUPEHUS TLS
ra3oB»
10 ArperaTHble COCTOSHUS https://m.edsoo.ru/STRDW
BEIIIECTBA ACXM
11 B3auMocBs3b Mex 1y https://m.edsoo.ru/AWM1

CBOMCTBaMH BEIIIECTB B

DBl148



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48

Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcOOEHHOCTH
arperaTHbpIX COCTOSIHUI
BO/IBI

MexaHnyeckoe JIBMKEHUE.

https://m.edsoo.ru/3W6CCI

12 | PaBHOMepHOE U LB1
HEPaBHOMEPHOE JIBIDKCHHE
13 Ckopocts. Eqununbt https://m.edso0.ru/29GPTJ
CKOpPOCTH AKL
14 Pacuer nmytn u BpeMeHun https://m.edsoo.ru/PVHMN
JBYKCHUS WAUA
WNuepuusi. 3akoH HHEPITUU.
15 BzanmoneiicTBue Ten Kak https://m.edso0.ru/KX5510
MpUYMHA U3MCHEHUS IBX
CKOPOCTH JIBIDKCHHS TEll
IInoTHOCTE BeliecTna.
https://m.eds00.ru/0S71X3
16 Pacuet maccel 1 00beEMa DPS
TeJa MO €ro INIOTHOCTH
JlaGopaTopHas pabota
17 S https://m.edsoo.ru/OH22P
Hpel X7CX
TBEPIIOTO TEIa»
Pemienue 3agad mo reme https://m.edso0.ru/50DYV
18
"[TnoTHOCTE BeliecTBa" YG49
19 | Cuna xak XapakTepucTHKa https://m.edsoo.ru/NV56F



https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2

B3aumozencTaus Ten. Cuia
ynpyrocTu. 3akoH ['yka

Y1G2

JIaboparopHas paboTa
«M3ydeHne 3aBUCUMOCTH

https://m.edsoo.ru/PXXW6

20 | pacTspkeHus (nedopmanun) DHXE
MPY>KUHBI OT MPUIIOKEHHON
CHJIBD»
21 SIBnenune Tarorenus. Cuia https://m.eds00.ru/OCWJX
TSKECTU FNQE
CBsi3p MEXy CHIION
29 TSDKECTH U Maccoi Tena. https://m.edsoo.ru/8PZHP
Bec tena. Pemenne 3agau V1YJ
o Teme "Cuna TsbrecT"
Cuita TsKeCTH Ha Ipyrux
https://m.edsoo.ru/IM2DO
23 miaHerax. Gusnueckue KYLI
XapaKTePUCTUKH TUIAHET
24 Nsmepenue cui. https://m.edsoo.ru/IT1ZGK
Hunamometp CKH
https://m.edsoo.ru/UAQ1S
25 Bec tena. HeBecomocThb 8[I)?E
CrnoxeHue IByX CHIL,
HaMpaBJIEHHBIX IO OJTHOM https://m.edsoo.ru/L6SNU
26 .
MPSAMOM. ZNZ8
PaBHoelicTByOIIAsA CUIT
97 Pemenue 3agau no teme https://m.edsoo.ru/MKPXD

"PaBHogeiicTByrOmas cuin"

ZNX5



https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKONbXKEHUS U
TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

https://m.edsoo.ru/TALEQS
MMH

29

JIaboparopHas paboTa
«M3yueHune 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
OT CUJIBI AABJICHUS U
Xapakrepa
COTPUKACAIOLIUXCSA
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4
B30OA

30

Pemrenue 3aga4q Ha
omnpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI

https://m.edsoo.ru/5YY23
XXSD

31

Pemrenue 3aga4d mo reMam:
«Bec Tenay, «I'paduyeckoe
M300pakKeHUE CHIDY,
«Cunpry,
«PaBHOACHCTBYIOIIAS CHID»

https://m.edso0.ru/T9V639
RZF

32

KounTponsnas pabora no
TeMaM: «MexaHnueckoe
nBUKeHHe», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'paduueckoe
H300paxKeHue CU,
«Cunb»

https://m.edsoo.ru/P4R0O8
WE4D

33

JNasnenue. CriocoObl
YMEHBIIICHUS U

https://m.edso0.ru/25TVM
1FDL



https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL

YBCIIMUYCHUA NABJICHUS

JlaBiienue rasza.
3aBUCHUMOCTE JABICHUS

https://m.edsoo.ru/544Y M

34
rasa or oonéma, X9WR
TEeMITepaTypbl
[Tepenaua naBneHus
TBEPJBIMU TEJIAMH, https://m.edsoo.ru/CG5P08
35
JKUIKOCTSIMH U Ta3aMU. NWO
3axon ITackans
JlaBieHne B )XUJIKOCTH U
https://m.edsoo.ru/K7T121
36 rase, BEI3BaHHOE oUC
IEHCTBUEM CHIIBI TSHKECTH .
Pemrenue 3amay mo reme
37 «JIaBIeHHtE B KIAKOCTH 1 https://m.edsoo.ru/UHHC5
a RB6W
rase. 3axoH Ilackaims»y
38 CooBLAIOMIecs COCYIILL https://m.edsoo.ru/7HDBM
LarOIIT ya DHR2
. https://m.edso00.ru/67X2LF
39 | T'mppaBauyeckuii mpecc
396
40 ManowmeTtpsi. [lopuineBoit https://m.edso0.ru/5G846G
JKHUJIKOCTHBIA HACOC 718
Atmocdepa 3emin.
[IpuuuHbI cyliecTBOBaHUS
. https://m.edso0.ru/DRQ6Z
41 BO3IYIITHOM 000JI0UKH

3eMiIu. 3aBUCUMOCTD
aTMOc(epHOTO TaBICHHU

PW1M



https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M

OT BBICOTHI Hal YPOBHEM

Mopst
42 Bec Bo3ayxa. https://m.edsoo.ru/PYRNE
AtMocdepHoe naBieHue DISY
N3mepenue armocdepHoro
https://m.edso0.ru/2183TIP
43 naBiieHus. OTbIT D4
Toppuuennu T
3aBUCHUMOCTD
44 aTMOc(hepHOTO TaBJICHUS https://m.edsoo.ru/YWJFW
OT BBICOTBI HaJl YDPOBHEM MZ1J
Mopst
Bapomerp-anepons.
45 ATliqoc (bep Hoep S —— https://m.edsoo.ru/WBNX
pHOC A TP7GR
pPa3IMYHBIX BBICOTAX
Pemenne 3amag mo Teme https://m.edsoo.ru/YWVW
46
"AtmocdepHoe naBiaeHue" L5TAL
JleiicTBUE KUAKOCTH U T'a3za
https://m.edso0.ru/SMG9F
47 | Ha MOTPY)XEHHOE B HUX RAG6
Teno. ApxuMeaoBa CuiIa
JlaGopaTopHas pabota
«Ompenenenue
pe . https://m.edsoo.ru/7U401D
48 BBITAJIKUBAIOLIEH CHIIBL, LK
JNENCTBYIOLIEH Ha TElO,
MOTPY’KEHHOE B JKHJIKOCTbH)
49 JIaGopatopHas paboTa 1o https://m.edso0.ru/OUOBG

TeMe «HccaenoBanue

KKSW



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW

3aBUCUMOCTH BECa Teja B
BOJZIE OT 00BEMa
MOTPYKEHHOU B KUJKOCTh
YacTH TeJa»

https://m.edsoo.ru/UMAE9

50 [TnaBanue Ten 10Y
JlabopaTtopHnast pabota
"KoHcTpyupoBanue
51 apeomeTpa uiu https://m.edsoo.ru/BGOVB
KOHCTPYHMPOBAHUE JIOJKHA U S63P
OTpenieNIeHue €€
rpy30n0abEMHOCTH"
Pemrenue 3agay mo reMam:
«IInaBanue cynos.
52 BosIVXOILIARAMICY https://m.edsoo.ru/R7VHL
«/laBneHue TBEpABIX TET,
JKHAKOCTEH U ra30B»
53 Mexanuueckas pabota rlit;ps://m.edsoo.ru/lYIR6J7
Mougsocts. Equauis https://m.edsoo.ru/4UUXI
54
MOIIIHOCTH HR1X
Ypok-uccienoBanue
55 "Pacyét MOIIHOCTH, https://m.edso0o.ru/GDB065
pa3BUBAaEMOM MPHU MOIBEME 558
1o jectHuie"
56 IIpocTbie MEXaHU3MBI. https://m.edsoo.ru/8YRUO

Prruar. PaBHOBecue cui Ha

UGS?2



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2

pblyare

57

KonTposabHas padora no
TeMe «JlaBieHue TBEPAbIX
TeJN, KUIKOCTEH U Ta30By /
Bcepoccuiickas
IpoBepoyHas paboTa

https://m.edsoo.ru/DWL0
WQOX0OZ

58

PesepBHblit ypok. Pabota ¢
TEKCTaMH TI0 TEME
«/laBnenue TBEPABIX TEN,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/RFCSY
BIF8

59

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas
pabora «MccnenoBanue
YCIOBUM paBHOBECHS
phIyara»

0.5

https://m.edsoo.ru/KR7V0I

XUT

60

Pemenne 3aaa4 110 TEMC
«YcnoBus PaBHOBECUA
pbI4yara»

https://m.edsoo.ru/6AXDH
FS8N

61

KoaddumuenT nose3noro
NeUCTBHS MEXaHU3Ma.
JlaGopaTopHas pabota
«H3mepenne KIIJ]
HAKJIOHHOM TUIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEY
ZDMW

62

Pemienue 3ama4d mo teme

https://m.edsoo.ru/VVF5XB
QLVS



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS

"Pabora, momuocts, KIT/I"
Mexanundeckast SHEpTHUsl.
63 Ky HeTHHecKas 1 1 https://m.edsoo.ru/3HQE7
HOYK
MOTEHIMAIbHAS YHEPTUS
64 3aKoH coXpaHEHUs 1 https://m.edsoo0.ru/46Y22Z
MEXaHU4ECKON IHEPrUun PME
YPOK-IKCIIEPUMEHT 110
TeMe "OKCIepUMEHTaIbHOE
ompeieJICHuEe N3MCHEHUS
65 CHHETHIECKO 1 1 https://m.edsoo.ru/SM7E7
. YT1ZC
MOTEHITNATLHON YHEPTUU
MIPU CKAaTBHIBAHUM TeJIa TI0
HAaKJIOHHOM 1uiockocTh"
KonTtponpHas padota no
https://m.edsoo.ru/AECZ9
66 Teme «PaboTa U MOIITHOCTE. 1
T7EC
DHeprus»
PesepBubIit ypok. Pabora ¢
67 TEKCTaMH I10 TEME 1 https://m.edsoo.ru/MJJPG
"MexaHn4eckoe GSA3
nBIxeHue"
PesepBHriit ypok. Pabora ¢
68 TeKCTAMIL o Teme "PaGora 1 https://m.edsoo.ru/XT2SM
’ NZYM
MoHocTh. DHeprus"
OBUIEE KOJIMYECTBO
68 12

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

KalnmuJIISIPHOCTD.

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsl
n
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO- L https://m.edsoo.ru/10BIEJ8
KHUHETHYECKOM TEOPHU U UX GQ
OTIBITHBIE TIOITBEPIKICHUS
9 Macca u pa3mep aTOMOB U 1 https://m.edsoo.ru/OMIN4
MOJIEKYN E3EH
Mopenu TBEpPIOTO,
3 ALKOLO H [43006ba3HON0 1 https://m.edsoo.ru/HVW3
AKOTO 1 p WMRAS
COCTOSIHUII BelllecTBa
OObscHEeHUE CBOICTB
TBEPAOTO, )KUAKOTO U
4 ra3z000pa3HOro COCTOSTHUMN 1 https://m.edsoo.ru/DJYTZ
BEILIECTBA HAa OCHOBE QH83
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannnueckue u 1 https://m.edso0.ru/8G73PV
amMopgHbIE Tena M40
5 CmauuBaHue u 1 https://m.edsoo0.ru/7XZHO

XTSK



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK

IToBepxHOCTHOE
HaTAXKCHHUC

TennoBoe pacmmpenue u

https://m.edsoo.ru/I3N30K

;
coKaTue S8L
Temneparypa. CBs3b
8 TEMIIEPATYPHI CO https://m.edso0.ru/5SXSV6F
CKOPOCTBIO TEIIIOBOTO 15B
JBMKEHHUS YaCTHIL
Buyrpennsas sHeprus.
YIP P https://m.edsoo.ru/BBVCI9
9 CriocoObI M3MEHEHUS MH6
BHYTPEHHEHN SHEprun
https://m.edsoo.ru/WF4J30
10 Buasr Tenonepenaun
70P
VYpoxk-koHpepeHuus
"IIpakTrueckoe
1 HCITOJIb30BAHNE TEIJIOBBIX https://m.edsoo.ru/UU910
CBOJCTB BEIECTB U FZW
MaTepHasoB B IEISIX
sHeprocoepekeHus"
12 KonnuecTBo TEMIOTHI. https://m.edso0.ru/88291D
VY aenbHas TEIOEMKOCTh DIZ
YpaBHEeHUE TEIIIOBOTO
13 Sanarica. TeriooBMeH 1 https://m.edsoo.ru/P52QU
' VQIE
TEIJIOBOE PaBHOBECHE
14 JIaGoparopHas paboTa https://m.edsoo.ru/FR2N6

"HccmeqoBaHue SIBICHUS

N5GV



https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV

TETI000MEHa pu
CMELIMBAHUM XOJIOJHOU U
ropsiueit Bop1"

Pacuer xomuuecTBa
TEIJIOTHI, HE0OXO0JUMOTO

https://m.edsoo.ru/JSMRA

15 JUISl HATPEBAHUS TEa U LAPW
BBIJIEJISIEMOTO UM TIPH
OXJIAXKICHUH
JlabopaTopHnast pabota
" . https://m.edsoo.ru/40I1T1Z
16 Onpenerenue yenbHON JAH
TEINIOEMKOCTH BelecTna"
OHeprus TOILINBA.
17 V 1oL HAs TeIoTa https://m.edso0.ru/683AIX
A YWs
CropaHus
[InaBnenue u
OTBepJeBaHUE
https://m.edsoo.ru/JHES5AL
18 | KpucTaNIMYECKHUX TEl. PIF
VenbHasg TEIUIOTa -
IJIaBJICHUS
JlaGopaTopHas pabota
" . https://m.edsoo.ru/LCQXV
19 Onpenenenue yaenbHOM
| HGHD
TeIUIOTHI IJIABJICHHUS JIbAa
20 [TapooOpazoBanue u https://m.edso0.ru/CQG4D
koHzeHcauud. Mcnapenue QKML
21 Kunenue. Y nenbnas https://m.edsoo.ru/Y7HDJ

TCIIJIOTA napoo6pa30BaHI/I;1

M2GZ



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ

Y KOH/ICHCAIUH.
3aBUCUMOCTb TEMIIEPATYPbI
KHIICHHUS OT aTMOC(EPHOTO
TIaBIICHUS

Brnaxnocts Bo3ayxa.
JlabopaTtopHnast pabota

https://m.edsoo.ru/7KP37

"
22 OnpeneneHHeu WOIL
OTHOCHUTEIBLHOMN BIAKHOCTH
BO3IyXxa"
Pemrenue 3agad Ha
23 O p— https://m.edsoo.ru/N4XJE
peser a XGAL
BO3/IyXa
[TpuHtHIBl pabOTHI
TEIUIOBBIX JIBUTATEIIEH.
o4 Iapopas TVoOMHa https://m.edso0.ru/6BKWS
P YpOHHa. WYG6
JBurarenb BHYTPEHHETO
CropaHus
KIIJI TemoBoro
o5 nBUraTeis. TemioBnie https://m.edsoo.ru/UJA3D
JBUTraTEeIM U 3alluTa RDOH
OKpYy>Karomei cpeibl
3aK0H COXpaHCHUS U
https://m.edsoo.ru/B1KX6
26 | mpeBpalleHHS SHEPTUU B RPOY
TETUTIOBBIX MpoIleccax
97 IloaroroBka x https://m.edsoo0.ru/9AQ53C

KOHTPOJILHON paboTe 1o

CiC



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C

teme "TerIoBbIeE SIBJICHUS.

N3meHeHne arperaTHbix
COCTOSIHUI BemlecTBa"

KonTposbHas padora no

TeMme "TeruioBbie ABICHMUS.

https://m.edso0.ru/0X0313

28
N3meHeHne arperaTHbIx 3KU
COCTOSIHMI BemiecTBa"
Onektpuzarus tei. [[Ba
29 S — https://m.edsoo.ru/9E85KD
pox Y QMD
3apsIoB
Ypok-uccienoBanue
30 "DnexTpuszanus Ten https://m.edsoo.ru/JALQF
WHAYKIUEN U TpU K67J
CONPUKOCHOBEHUH"
BsaumonelictBue
https://m.edsoo.ru/LIJCQZ
31 | 3apspKEeHHBIX TeJl. 3aKOH 739
Kynona T
DIEKTPUYECKOE TOJIe.
HanpsixkenHocThb
https://m.edsoo.ru/N79CZ
32 | DJIEKTPHUUYECKOTO TOJIS. J—
[TpunHnun cynepno3unuu
AIIEKTPUYECKHUX MOJIeH
Hocwutenu snexrpuueckux
. https://m.edsoo.ru/AFOIKA
33 | 3apama0B. DIeMeHTapHBIN DMV
3apsan. CtpoeHue atoma -
34 [IpoBoaHMKH 1 https://m.edsoo.ru/U8JR99



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB

JURJIEKTPUKHU. 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsia

-
0
93]

Pemenue 3a1ay Ha

https://m.edsoo.ru/SXWWwW

35 | npuMeHeHHe CBOHCTB OSWI5
ANEKTPUYECKUX 3aPSI0B -
DNEeKTpUYECKUH TOK,
YCIJIOBHSI €T0
https://m.edso0.ru/ISIMP3
36 | cymecTBOBaHUS.
J3M
Uctounnkn
ANEKTPUIECKOTO TOKA
JlelicTBUA SIIEKTPUYECKOTO https://m.edsoo.ru/Q8WUT
37
TOKa CKVT
Ypok-uccienoBaHue
"JleiicTBUE
https://m.edsoo.ru/ZHMKZ
38 ANEKTPUYECKOTO TOJISI Ha 1
M4JU
MIPOBOJIHUKY U
JUAIEKTPUKHA"
DJIEKTPUYECKUI TOK B
39 T — https://m.edso0.ru/E4C00
> KA OYPF
rasax
DnekTpuyeckas Lenb U e€ https://m.edsoo.ru/ROW7K
40
COCTaBHBIC YaCTHU UubDDO
Cuna toka. JlaboparopHas
" https://m.edsoo.ru/9LHH7
41 | pabota "U3mepenue u 0.5

PEryjinpoBaHuec CUJIbI

UNJI



https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI

ToKa"

42

DNeKTpuYecKoe
HanpsbkeHue. BonsTmerp.
JIaboparopHas paboTa
"N3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

https://m.edsoo.ru/X7P0JO
FGH

43

ComnpoTuBieHune
MPOBOJIHUKA. Y IEBHOE
COTIPOTHBIICHHE BEIECTBA

https://m.edsoo.ru/E8UO5P
C4G

44

JlabopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTHUBIICHUS
MPOBOJHUKA OT €ro JJIUHBI,
IJIOUIA/IA MOTIEPEYHOTO
ceyeHus U Marepuaia"

https://m.edso0.ru/4JDA8G
ZNX

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspbkeHust. 3akoH Oma
JUI y4acTKa Lenu

https://m.edsoo.ru/VEZPE7
Q8Q

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ncTop,
OT COTMPOTHUBJICHUS
pE3UCTOpa U HAMIPSIKEHUS
Ha pe3ucrope”

https://m.edsoo.ru/X5THIN
3RM



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM

IlocnenoBarenpHOE U

https://m.edsoo.ru/HJ99Q3

47 | mnapaieabHOE COCIUHECHUS 493
MTPOBOTHUKOB
JIaboparopHas paboTa
"[IpoBepka npaBuia
48 CJI0KEHUS HaNPSHKEHUI https://m.edsoo.ru/VQ3VY
MIPH TTOCJIeIOBATESIILHOM POT8
COCIIMHEHUH JIBYX
pe3uctopos"
JlabopaTtopHnasi pabota
49 CEE;B::;(:;;;BHM s https://m.edsoo.ru/DPAXG
8PZJ
napajyuieIbHOM
COEJIMHEHUH PE3UCTOPOB"
Pemrenue 3agau Ha
50 npuMeHeHne 3akona Oma https://m.edsoo0.ru/19ZEFK
VI Pa3IM4HOTO ZZ4
COEJIMHEHUS IPOBOIHUKOB
Pa6ora u MmoutHOCTH
https://m.edsoo.ru/40ALXY
51 | DJIEKTpHUUYECKOTO TOKa. N34
3akoH Jlxoynsa-Jlenna -
JlaGopaTopHas pabota
59 "Onpenenenue paboThl U https://m.edsoo.ru/\VR92V8
MOIIIHOCTH 2JIEKTPUYECKOTO JHA
TOKa"
https://m.edsoo.ru/1L3KZ2
53 DNEeKTpUYECKUE LIeTTH U

XLM



https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM

noTpeduTenu
JNEKTPUYECKOMN SHEPIUU B
obrTy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIE MAarHuThbl, UX

https://m.edsoo.ru/KL1ZHI

54
B3alMOJEUCTBHE KQF
Ypok-uccienoBanue
55 "svaene moteil https://m.edsoo.ru/1GL7RJ
. " QOR
IMOCTOSTHHBIX MarHUTOB
MarauTHoOE IoJIe.
56 MarauTtHOE 1oJie 3eMIIH U https://m.edso00.ru/R3XXJ
€r0 3HAa4YCHUE I KU3HU CRVK
Ha 3emie
ITloaroroBka x
KOHTPOJIBHOU paboTe 1o
Teme "DIEeKTpUIECKUe
https://m.edsoo.ru/RTALIB
57 | 3apsmel. 3apsoKeHHBIC TEla 1C5
M UX B3aUMOJIEHCTBUS.
ITocTosTHHBIN
AIEKTPUYECKUN TOK"
KonTtponbHas padoTa no
TeMe "DIIEKTpUUYECKue
3apsibl. 3apsHKCHHBIE Tena
N https://m.edsoo.ru/ZISSW4
58 H UX B3aUMOJCHCTBUS.

ITocTostHHBIM
ANIEKTpUYECKHUid TOK" /
Bcepocculickas

Z7TW



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W

poBepoyYHas pabora

59

PesepBHblil ypok. Pabora ¢
TEKCTaMH IO TEME
"[TocrosiHHbII
AIIEKTpUYECKHid TOK" /
Bcepoccuiickas
IpoBepoyHas paboTa

https://m.edsoo.ru/EQRLK
PT1U

60

OmnsIT Dpcrena.
MarnuTHO€ nose
ANEKTPUYECKOTO TOKA
MarsuTHO€ noJie KaTylK|
C TOKOM

https://m.edsoo.ru/PC1DM
V41D

61

[Ipumenenne
AIIEKTPOMArHUTOB B
texHuke. Jlaboparopuas
pabota "Uzyuenue
JeMCTBUSI MAarHUTHOTO
T0JISI Ha TIPOBOJIHUK C
TOKOM"

0.5

https://m.edsoo.ru/KG8XD

IUWD

62

OneKkTpoBUTaTENb
IIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIeKTpoBUraTeseil B
TEXHUYECKUX YCTPOHUCTBAX
U Ha TPaHCIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBanue u

https://m.edso0.ru/7VYQQ
DMFEN



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN

n3yudeHue paboThl
3JIeKTpoABUTaTess"
Omnbrter @apages. 3aKoH
N https://m.edsoo.ru/YSDW3
63 AJIEKTPOMATrHUTHOM 1 4FV0
naaykuu. [Ipasuno Jlenna
DNeKTpOTeHePaToP.
CriocoOpl nosryueHust
BIEKTPUYECKON SHEPIUH. https://m.edsoo.ru/LM1C7
64 1
DJIEKTPOCTAaHIIMM Ha O0D7A
BO300HOBISIEMBIX
HMCTOYHUKAX SHEPTUN
IloaroroBka x
65 KOHTPOJIBHOU padoTe 1o 1 https://m.edsoo.ru/GFS9PN
Teme "DIEeKTPUIECKUE U c8B
Mar"duTHbIC SBICHUS"
KonTtponsHas padota no
66 B —— 1 https://m.edsoo.ru/APBXX
b " TADS
MarHuTHbBIE SIBJIEHUS
PesepBubIit ypok. Pabora ¢
67 TEKCTAMIL [T TeMe 1 https://m.edso00.ru/4B8GK
YQ1X
"TemnoBble gBIeHU"
PesepBHrlit ypok. Pabota ¢
https://m.edsoo.ru/ISHXLL
68 TEKCTaMHU I10 TEME 1
TXX
"MaruuTHbIE IBIEHUT"
OBLIEE KOJIMYECTBO
68 14.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
n padoThI padoTsbI
pecypcsl
MexaHn4eckoe ABUKEHUE. https://m.edsoo.ru/UP3188
1 1
MarepuaiibHast TOUKa VCD
Cucrema orcuera.
2 OTHOCHTENLHOCTE 1 https://m.edsoo.ru/UWFL
0Q33T
MEXaHUYECKOTO JIBIKCHHUSI
3 PaBrOMepHOE 1 https://m.edsoo.ru/E65RW
MNPAMOJIMHEHHOE JBUKCHHUE 0OZKO0
HepaBnomepHnoe
NPSAMOJIMHENHOE JBUKCHHUE. https://m.edsoo.ru/L043P
4 1
CpenHsiss ¥ MTHOBCHHAS YTGB
CKOPOCTh
[IpsimonuneliHoe
5 ABHOVCKOPEHHOE 1 https://m.edsoo.ru/8KUY
PABHOYCKOP WCHBO
NBUKEHHE. Y CKOpEHUE
CkopocThb NPSAMOJIMHENHOTO
5 PaBHOYCKOPEHHOTO 1 https://m.edsoo.ru/HXCD
nerkeHus. ['paduk F3ZC8
CKOPOCTH
JIaGoparopHas paboTa https://m.edsoo.ru/1KKIN
7 " 1 1
Onpenenenne ycKopeHus JFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8

TeJa MpU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU
miockoctu"”

CB00OOHOE TTaICHUE TEIL.

https://m.edsoo.ru/NMQA

8
Omnbite! I'anuies 4GGEOQ
PaBHOMEpHOE IBUXKEHNUE TTO
OK HoctH. Ilepuog n
9 qafi’:fra 06ba egmn https://m.edsoo.ru/PVRBI
Ta OOPATICHIA. DTTH
JIuneliHas u yrioosas
CKOpPOCTH
10 LlenTpocTpemMuTensHOE https://m.edso00.ru/O5LFG
YCKOpPEHHUE WEZY
[TepBriit 3akoH HproTOHA. https://m.edso0.ru/T4DTU
11
Bexkrop cubr RL3K
12 Bropoii 3akon HeroToHAa. https://m.edsoo.ru/5A28N
PaBHOfelicTBYIOIIAs cHla GVEV
13 Tpetuii 3akon HerotoHa. https://m.edsoo.ru/XPFYG
Cyniepno3unus Cui 64RM
Pemrenue 3agaq Ha
14 HOMMCHCHIE 3AKOHOR https://m.edsoo.ru/GEM2S
p 4HK9
HreroTona
15 Cuna ynpyroctu. 3akoH https://m.edsoo.ru/BHBX
I'yka XRIJ
Pemienue 3ama4d no teme https://m.edsoo.ru/HML1
16
«Cuna ynpyroctu» AMN12
17 JIaGoparopHas paboTa https://m.edsoo0.ru/T4PAJ



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1

«OrnpeneneHune KeCTKOCTU
MIPYXUHBDY

AFV1

https://m.edsoo.ru/B4WPR

18 Cuna tpenus ASI7
Pemenne 3amau no teme https://m.edsoo.ru/PJDH2
19
«Cuna TpeHus» DCIT
JlabopaTtopHnast pabota
"Onpenenenue https://m.edsoo.ru/C56RD
20
ko3 durmenta TpeHus 8KX8
CKOJIbKEHUS"
Pemrenue 3agad mo reme
\ https://m.edso0.ru/VT3T3
21 3axonsl Herotona. Cuna 8KBU
ynpyroctu. Cuna Tpenus"
Cuna TsDKeCTH U 3aKOH
99 BCEMUPHOTO TATOTCHUSI. https://m.edsoo.ru/MEET
VYckopenue cBOOOTHOTO XGF6Q
majieHust
VYpoxk-koHpepeHuus
"JIBHKEHHUE TEJT BOK
23 FHaBI/ITa HOHHOLO E}}Z a https://m.edsoo.ru/BLGG
papHTan HEHTP 09259
(Conneunas cucrema).
TamakTuxn"
Pemrenne 3amau mo reme
o B —— https://m.edsoo.ru/V02GV
" 8YAT
BCEMUPHOTO TATOTEHUS
25 IlepBas kocmuueckas https://m.edso0.ru/563XR



https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED

ckopocTb. HeBecoMocTh u
Meperpy3Ku

PaBHOBECHE MaTepuaibHO
TOYKHU. AOCOIIIOTHO TBEPIOE
teo. PaBHoBecHue TBEPAOTO

https://m.edsoo.ru/AONE

26
TeJla ¢ 3aKPEIIEHHON OChIO MB459
BpaieHuss. MOMEHT CUIIBI.
LenTp Tsxectn
PaBHOBeCHE MaTepuaibHOI
TOYKH. AOCOJIFOTHO TBEPIOE
97 teno. PaBHoBecHe TBEPIOTO https://m.edsoo.ru/GAMQ
TeJla ¢ 3aKPEIIEHHON OChIO WA4SLS
BpaieHuss. MOMEHT CHUJIBI.
LenTp TsxecTn
Pemrenue 3amay mo reme
" https://m.edso00.ru/0QJSN
28 MowmenT cumbl. LlenTp
\ 205C
TSDKECTH
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme https://m.edsoo.ru/8D7SU
29 "
MexaHnueckoe IBUKEHHUE. VX5J
Bsaumonetictue Tea"
KounTponsnas pabora o
30 Teme "MexaHnueckoe https://m.edsoo.ru/J1BOU
IBWKeHHe. B3aumoaencTeue J2YG
Ten"
https://m.edsoo.ru/7P15B
31 Nmnynsc Tena. Ummynse D

WQD2



https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2

CWJIBbL. 3aKOH COXpaHEHMsI
UMIYJbCa. YOPYroe u
HEYIIPYroe B3auMOJACHCTBUE

Pemenue 3amay mo reme

https://m.edsoo.ru/LQO6E

32 3akoH CO')'(paHeHI/IFI H8F9
HMITYJIbCA
Ypok-koH(pepeHI s
" P bep https://m.edsoo.ru/3UH32
33 PeakTuBHOE IBMIKEHUE B
HARL
MIPUPOJIE U TEXHUKE"
34 Mexanudeckast paborta u https://m.edsoo.ru/FCOH
MOIIIHOCTh VOYXP
35 Pabota cuibl TSKECTH, CHIIBI https://m.edsoo.ru/Y4H20
YIPYTOCTH U CUJIbI TPEHUS MDHI
JlaGopaTtopHnast pabota
«OmnpeneneHue pabOThI CHITBI
36 TPEHUS TIPU PABHOMEPHOM https://m.edsoo.ru/609HF
JIBMDKEHUH TeNa Mo E1P8
FOPU30HTAIBHOU
MMOBEPXHOCTH
37 CBs13b HEprUU U PabOTHI. https://m.edsoo.ru/ZIFB7L
[ToTeHumanpHas SHEPTUS S5EF
Kunernueckas sneprusi.
38 TeoneMa 6 KHHETHIECKO] https://m.edsoo.ru/WKXL
P 7NXVR
SHEPTruu
39 3aKOH COXpaHEHUs SHEPTUH https://m.edsoo.ru/FMM2

B MCXaHHUKC

S69EB



https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/3UH32H4RL
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JIaboparopHas pabota

https://m.edso00.ru/0TVKS8

40 «3yueHue 3akoHa KIXB
COXpaHEHUS SHEPT UM B
41 KonebarenpHoe 1BUKEHUE U https://m.edsoo.ru/3EQ3B
€ro XapakTepUCTUKH HBZ3
3aryxarolue KojieOaHusl.
https://m.edsoo.ru/I3ZKD
42 BreinyxaeHHble Kose0aHusl.
2M12
Pe3onanc
43 MaremaTuyeckui u https://m.edso0.ru/0O71PZ
MPY’KWUHHBIA MAassTHUKA DM11
Ypok-uccienoBanue
«3aBUCHUMOCTH TIeproaa https://m.edsoo.ru/BACAG
44 .
KoJie0aHuM OT HKECTKOCTH R4KS
MPYKUHBI U MacChl Ipy3an
45 [IpeBpatienue sHEepruu npu https://m.edsoo.ru/RPN7B
MEXaHUYECKUX KOJIEOaHUIX U655
JlaGopaTopHas pabota
«OmnpegeneHue 4acToThl U https://m.edsoo.ru/FV1Y2
46 .
nepuoja KojieoaHui NUGC
MPYKUHHOTO MAsITHUKa»
JlaGopaTopHas pabota
«IIpoBepka HE3aBUCUMOCTHU
47 HeDHona KoeGamtii Fovaa https://m.edsoo.ru/6YGEH
puoa pysa, W8DT
MOJBEIIEHHOTO K HUTH, OT
MacChl Tpy3a»
48 MexaHn4ecKkue BOJIHBI. https://m.edsoo.ru/QHBQ3



https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
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https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

CBoMHCTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE N
MOTICPEYHBIC BOJIHBI

UsXV

VYpox-koHpepeHuus
"MexaHN4eCKHUE BOJIHEI B

https://m.edsoo.ru/6PNOH

49
TBEPJIOM TEJE. XSJA
Ceiicmuueckue BOJTHBI"

50 3ByK. Pacnipoctpanenue u https://m.edsoo.ru/NTZLR
OTpaXkKeHHE 3BYKa XDB5
Ypok-uccienoBanue
" https://m.edsoo.ru/SRPRG

51 Ha6nronenue 3aBuCuMOCTH GZV8
BBICOTHI 3BYKa OT 4aCTOTHI"

I'pomKkoOCTBh 3ByKa M BBICOTA
59 Toma. AKVCTHICCKU https://m.edsoo.ru/AOY3
AR HSN3G
pe30HaHC
Ypok-koH(pepeHuus
" P deperi https://m.edsoo.ru/AU3Z0

53 VYbpTpa3Byk U HHPPA3BYK B SO7U
MpUPOAC U TEXHUKE"

[ToaroToBka Kk KOHTPOJIBLHOM

54 paboTte o Teme "3aKOHbI https://m.edsoo.ru/7YAJA
coxpaHeHus. MexaHnvyeckue V57M
KoJieOaHus U BOJTHBI"

KounTpossnas pabora o
55 TeMe "3aKOHbI COXpaHEHHS. https://m.edsoo.ru/ZVD7Z

MexaHnuueckue KoJjieOaHus U
BOJIHBEI"

44VH



https://m.edsoo.ru/QHBQ3U5XV
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DNEeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/KAKC7

56
DNeKTpOMarHUTHBIE BOJHBI HSCG
57 CaoiicTBa
ANIEKTPOMArHUTHBIX BOJIH
VYpok-konpepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
https://m.edsoo.ru/7E1J2V
58 Hcnons3oBanue Y03
ANIEKTPOMATrHUTHBIX BOJIH o
JUISl COTOBOM CBSI3U"
Ypok-uccienoBanue
"N3yueHne CBOWCTB
https://m.edsoo.ru/SHN7B
59 AIIEKTPOMATHUTHBIX BOJIH C SEB4
MTOMOIIBI0 MOOUIIBHOTO
tenedona"
Pemrenue 3agau Ha
60 OIpPEIEICHUE YaCTOThI U https://m.edsoo.ru/WIGC
JUTMHBI 3JIEKTPOMAarHUTHOM O6QSN
BOJIHBI
DneKTpoMarHuTHas Ipupoaa
61 cBera. CKODOCTE CBETd https://m.edsoo.ru/ZFGOB
- opoeT ' MGFX
BosHOBBIE CBOIICTBA CBETA
Hcrounuku cBera.
62 [Ipsimonunelinoe https://m.edsoo.ru/NLIAD
pacmpocTpaHEeHHE CBETA. WAXN
3armenust ConHua u JIyHel
63 3aKOH OTPaKEHUS CBETA. https://m.edsoo.ru/QONU
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3epkaina. Pemenue 3a1a4u Ha
IIPUMEHEHNE 3aKOHA
OTpPaKCHHS CBETa

KCDOB

[Ipenomiienue cBera. 3aKkoH

https://m.edsoo.ru/NF1PZ

64

IIPEIOMIICHUS CBETA FEV3

[TostHOE BHYTpEHHEE

OTPa’KEHUE CBETA.

https://m.edsoo.ru/FZ7HV

65 Hcnonb30BaHue MOJIHOTO BE2W

BHYTPEHHETO OTPKCHHS B

ONTHYECKUX CBETOBOIAX

JlabopaTtopHnast pabota

"UccnemoBanue
66 3aBUCUMOCTH yriia https://m.edsoo.ru/R800IT

MPEIIOMIJIEHHS] CBETOBOTO 10S

Jyda OT yrIJia MaJieHus Ha

rpanuie "Bo3ayx-creksio""

Ypok-koH(bepeHus

"M cnoap30BaHuE MOJTHOIO

https://m.eds00.ru/0L9F63

67 BHYTPEHHETO OTPKCHHUS: ZRU

CBETOBOJIBI,

OINITHKOBOJIOKOHHAS CBS3b"

JImuzel. OnTHyeckas cuia https://m.eds00.ru/ZV702
68

JIMH3BI L97F

IToctpoenue nzobpakeHuii B https://m.edsoo.ru/MWU2
69

JIMH3aX YHLIN
70 JIaGoparopHas paboTa https://m.edso0.ru/3XTVN
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"Onpenenenne GOKYCHOTO
pacCTOSIHUA U ONITUYECKOM
CWJIBI coOMparomeit JIMH3b1"

N
Z
fa
fan

VYpox-koHpepeHuus

https://m.edsoo.ru/KKVR

n
71 OrnTuyeckue JTMH30BBIC KOP3D
npuoops"”
I'ma3 xak onruueckas https://m.edsoo.ru/KP1AC
72
cucrema. 3peHue 19PW
VYpok-koH(pEepeHIS
73 " Ji)eq)eKqu)g peHm Kak https://m.edsoo.ru/ZKWL
p g Q3CHI
COXpaHUTh 3PECHUE
Paznoxenue Genoro ceeta B
74 criektp. OnbiTel HeroTOHA. https://m.edsoo.ru/ZPRFEN
CrokeHune CeKTpaIbHbIX 4D5V
uBeToB. [{ucnepcus cBera
JlaGopaTtopHnast pabota
"OnBITHI O PA3JI0KEHUIO
0€eoro cBeTa B CHEKTpP U
https://m.edsoo.ru/E5I8L6
75 BOCIIPUSTHIO IIBETA TCH
MIPEeIMETOB MPHU UX
HaOIOICHUH Yepe3
1BETOBBIC (DUIBTPHI"
YPOK-IIPaKTUKYM
76 "BoJIHOBEIE CBOMICTBA CBETA: https://m.edsoo.ru/A1F3H

aucrepcusi, THTephepeHIus
u qudpakuus”

B8Y9
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OmnpiThl Pesepdopna u

https://m.edso00.ru/P9220Q

77
IUTaHETapHas MOJIENIb aToMa VEIV
78 [Tocrynater bopa. Moneins https://m.edsoo.ru/OBJPH
aroma bopa E0G2
Hcnyckanne u noriomeHne
79 cBeta atomor. KBAHTEL https://m.edso0.ru/M9LRT
. ’ ’ HPCO
JInnenyaTble CIIEKTPHI
Y PpOoK-IpaKkTHK
80 ,,}I;a@mp oHIC Zﬁem OB https://m.edsoo.ru/7NCLN
AeHH P W296
WCITYCKaHUS
. https://m.edso0.ru/22H32J
81 PannoakTHBHOCTE U €€ BUILI
WLM
CrpoeHue aToOMHOTO siApa. https://m.edsoo.ru/IRVES
82
Hyxknonnas Mmoniens KOFK
83 PamnoakTuBHBIC https://m.edso0.ru/RA796
npespatieHus. M3o0Tonsl TPSP
Pemenne 3amag o teme:
84 P A OAKTHBHELE https://m.edsoo.ru/WX2H
! ! QP256
MpeBpalleHus
85 Do HoIvhaCaLa https://m.edsoo.ru/WZDJC
PHOA fToIypactan OE87
Ypok-koHbepeHus
86 "PannoakTuBHBIE U3TyYEHUS https://m.edsoo0.ru/X1J400
B IIPUpOJIE, MEAULINHE, 2C4
TeXHHUKe"
87 SAnepHble peakuuu. 3aKOHBI https://m.edsoo.ru/YOQ2
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COXpPaHCHUA 3apAa0BOTO U
MaCCOBOI'0O YHUCEII

XMKO0

DHeprus CBSI3u aTOMHBIX

https://m.edsoo.ru/NSTEU

88 sep. CBsi3b MacChl F103
SHEPTUH £
89 Pemrenne 3agau o reme https://m.edsoo.ru/0D4KH
" nepHble peakuun” LOQ4AT
Peakmuu cunTe3a u neneHus
90 S — https://m.edsoo.ru/RMBF
AP ! p OBND?
CouHIta 1 3B€31
VYpok-koHpepeHus
" nepHas sHEpreTHKa.
. https://m.edsoo.ru/QTNW
91 JleficTBUS paIuOAKTUBHBIX FW90
W3JIyYEHUI Ha KUBbIC
OpraHu3mbl"
[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
92 1 K THOMALHITHOE [IoMe https://m.edso00.ru/TBOX
P ' BITUO
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanTtoBbIe siBieHUS"
KounTponsnas pabora o
93 Teme "DIIEeKTPOMarHUTHOE https://m.edsoo.ru/SUTJA
noJje. DIeKTPOMarHUTHBIE FD6U
BoJIHBI. KBaHTOBBIC siBIIeHUS"
94 IToBTOpenue, oboOIIeHNE. https://m.edsoo.ru/2GFCL

JIaGopatopHble pabOTHI MO

JOJJ
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Kypcy "B3aumoneiicteue

Ter"

[ToBTOpEHue, 06001IEHNE.
Pemrenne pacyeTHsIxX U

https://m.edsoo.ru/MMJIN

95
Ka4eCTBEHHBIX 3a7a4 110 LZOSQ
teme "TemnsoBble mporecch”
[ToBTOpEHue, 060061IEHNE.
Pemrenne pacyeTHsIX U httns://m.ed IH7HK
s://m.edso0.ru
96 KayeCTBEHHBIX 3a/1a4 10 U 3% a3
teme "KIIJ] TemnoBsix
nBurareiaen"
[ToBTOpEeHME, 0600IIEHNE.
Pemenue pacueTHbIX U httns://m.ed IXP2HR
s://m.edsoo.ru
97 Ka4eCTBEHHBIX 3a7a4 110 N A[\)Y 4
teme "KIIJ]
3IEKTPOYCTaHOBOK"
[ToBTOpEHME, 00OOIIECHNE. https://m.ed [FK30F
s://m.edso0.ru
98 JlaGopaTopHbie pabOTHI IO NF?HX
Kypcy "CBeToBbie ABICHUA"
[ToBTOpEHME, 00OOIIECHNE.
99 PaboTta ¢ TekcTaMH 110 TEME https://m.eds00.ru/91XS3
"3aKOHBI COXpaHEHUs B CXDT
MexaHuKke"
[ToBTOpenue, 060061IeHNE.
https://m.edsoo.ru/L3YKV
100 Pabora ¢ Texctamu 1o Teme :

"Konebanus 1 BOJIHBL"

IINT
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[ToBTOpenue, oboOIICHNE.

https://m.edsoo.ru/LG3271

101 Pabora ¢ TexcTamu 1o TemMe 1 S06
"CBeTOBBIE SIBJICHUS"
[ToBTOpEHue, 06001IEHNE.
Pabora ¢ TexcTamu 1o TemMe https://m.edsoo.ru/W7IE1
102 1
"KBanToBas u siiepHas 6NU8
¢uzuxa"
OBIIEE KOJIMYECTBO HACOB
102 27

10 ITTPOI'PAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHUsI OCHOBHOI 00pa30!
OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

PasiinvdaTth ABJIICHUS 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHC

JTaHHOE (PU3UYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUH B OKP)
¢duznyeckue SIBICHUS B MPUPOJIE, NMPU 3TOM IEPEBOJUTH MPAKTUYECKYH

CYILIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YUYCHHBIC CBOMCTBA TeN M (PU3MYECKHUE SIBJICHUS, HCIIOJIB3
OTNMCAaHUW TPABWIBHO TPAKTOBATh (PHU3WUYECKUA CMBICT HCIOJIb3yEeMBI?
€AMHULIBI (PU3MYECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE [I3
JIPYTMMHU BETUYMHAMU, CTPOUTH IpapuKu N3y4YEHHBIX 3aBUCUMOCTEH (Hu3]

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKHE SIBICHUS U MPOLECCHI, UCI
3TOM JaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIHChIBATH €T0 MATEN

1.6

OOBSACHATh (PU3MYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM ¢
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIBIATh  MPUYMHHO-CII
00bsicHeHHE U3 1 — 2 JTOrMYEeCKUX IIaroB ¢ Omopou Ha 1 — 2 U3y4eHHBIX
buznyecKuXx 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3a7a4u B 1 — 2 IeHCTBUS, UCHIOIB3YS 3aKOHBI U (GOpM
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHSI 3aJ]a4i 3aIIUCBhIBATh KPATKOE YCI
BEJIMYMHBI B (OPMYNBI U TPOBOIUTH PAcUEThl, HAXOAUTH CIPABOYHE
pellleHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHON (DU3UUECKOM Be

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3
UCCIICJIOBaHMS BBIACIATH MPOBEpsieMOE MPEANONIoKEHHE (TUIOTE3Y), |
MOJIyYEHHBIN Pe3yabTaT, HAXOIUTH OMIHOKH B XOJIE OTBITA, ENIaTh BBIBO/I

1.9

MMPpOBOAWUTL OIIBITBI  IIO Ha6J'IIOI[CHI/IIO (I)I/I3I/I‘leCKI/IX SIBIICHUN W
q)OpMy'J'II/IpOBaTL IMPOBEPACMBIC ITPECATIOJIOKCHU, CO6I/IpaTB YCTaHOBKY U3
3alliuCbIBAaTh X0/ OIIbITa 1 (bOpMy.]'IPIpOBaTB BBIBOIbI

1.10

BBIIIOJIHATEL IIPAMBIC U3MCPCHUA C HUCIHOJIBb30BAHHWCM AHAJIOTOBBIX U LU
IIOKa3aHus HpI/I60pOB C y‘IéTOM 3aJJaHHOH a0COJIFOTHOM TOrpCITHOCTU U3V




1.11

POBOJUTH HMCCIEJOBAHME 3aBUCUMOCTH OJHOHN (PU3MUECKOW BETUYMHb.
OpSAMBIX W3MEPEHMH, y4acTBOBATh B IUIAHMPOBAHWU YYEOHOTO HCCIIE,
BBITIOJIHATh M3MEPEHUs, CIenys MpeUIoKEHHOMY IUIaHy, (UKCUPO
3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BUJC NPEATIOKEHHBIX TAOIUI] U

pe3ysibTaTaM UCCIIEJOBaHM

1.12

IPOBOJAUTH KOCBEHHBbIE M3MEPEHUS (U3NYECKUX BEIMYUH, CIEAys Ip
BBIIIOJIHEHUM U3MEPEHUI COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAHOBKY U

BCJIMYHHBI

1.13

coOIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paTOPHBIN

1.14

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCT
JENCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB € MOMOUIBIO

0 CBOMCTBax (PU3NUECKUX SIBJICHUM U HEOOXO0UMbIe (PU3MUECKUE 3aKOHBI

1.15

MIPUBOJIUTH MPUMEPHI (HaXOIUTh UHPOPMAIUIO O PUMEpax) MPaKTHUYECK
3HAHMM B TMOBCEAHEBHOW XU3HU ISl oOecredeHusi Oe30MacHOCTH TP
TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOJ
OKpY>Kalolleu cpene

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HUHpopMmanuu B cetu HMHTepHer
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM Cpak
BBIJICJIATh MH(OPMAIIUIO, KOTOpAast SBJISETCSI IPOTUBOPEUNUBON MIIM MOXKET

1.17

UCIOJIb30BaTh MPHU BBINOJHEHWH Y4YE€OHBIX 3aJaHUi HAYYHOTIOMYJISp
COJIep’KaHus, CIPaBOYHbIE MaTEepHalbl, pecypchl ceTH MIHTepHeT, Biaaet
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHON 3HAKOBOM CHUCTEMBI B JIp

1.18

co37aBaThb COOCTBEHHbIE KpaTKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHUS
uHbopMaluu (U3NYECKOTO COAEPKAHUS, B TOM YHCIE MyOIMYHO |
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX HCCIEAOBAHMM, MPH 3TOM Ipam
NOHSTUIMHBIN anmapar Kypca (pu3uKu, COpoBOKAATh BRICTYINICHUE MPE3E

1.19

IIpU BBIIIOJIHCHHUHN y‘IC6HbIX IIPOCKTOB H HCCclIeJOBaHUM pacpeacin
COOTBCTCTBHHM C IIOCTABJICHHBIMHM 3aJadaMHu, CICIUTH 3a BBIIIOJHCHHC
OLCHUBATH COOCTBEHHBIH BKJIad B  ACATCIIBHOCTL TI'pYIIIbl, Bb
B3aHMO,Z[eI>'ICTBI/Ie, YUYUTBIBAsI MHCHHUC OKPYKAKOIIIUX

8 KUIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHON 00pa30B:
OCHOBHOT0 001er0o 00pasoBaHus

1.1

HCIIOJIB30BaThb IIOHATHA




1.2

Pas3iinviaTth SABJIICHUA 110 OIMMMCAHUIO HUX XAPAKTCPHBIX CBOICTB U Ha OCHO

TaHHOE (PU3MUYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHUE HW3YUYEHHBIX (U3NYECKUX SBICHHH B OKpPY
¢u3udeckue SBICHHUS B MPUPOJE, NMPH 3TOM IEPEBOIUTH MPAKTHUECKYK

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI

1.4

OTIMCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (pU3MUYECKHE SIBICHUS, UCIIONb3
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEJ
¢u3nYeCKUX BEIWYUH, HAXOAUTHb (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U-

BEJIMYMHAMHU, CTPOUTH I'paUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BE.

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOILIECCHI, UCIIC

9TOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMUCBIBATH €70 MAaTEMA

1.6

OOBSACHATh (PU3MYECKHE IMPOLIECChl M CBOIMCTBA TE€Jl, B TOM YHUCIE U B |
OPHEHTHUPOBAHHOIO XapaKTEPa: BBIABIIATh NPUYUHHO-CIEACTBEHHBIE CBA3Y
JIOTUYECKHX IIaroB ¢ MOMOIIbIO | — 2 N3y4yeHHBIX CBOMCTBA (PU3NUECKUX S

3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3a7aun B 2 — 3 1eHCTBUSA, UCTIOJb3Yys 3aKOHBI U (popM;
BEJIMYMHBI: Ha OCHOBE aHajK3a YCJIOBHS 3a/Jayd 3allUChIBaTh KpPaTKOE |
JAHHBIX I PEIICHHs 3a7aud, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXO UV
pacuéThl U CPaBHUBATH MOJTYUEHHOE 3HaYCHHE (PU3NUECKON BEIMUUHBI C U3]

1.8

pacrno3HaBaTh HPOOJIEMBI, KOTOPHIE MOKHO PEHINTh MHpU MOMOUIN (U
OTIMCAHUE HCCIIEJIOBAHMS, BBLACIATH MPOBEPSIEMOE MPEIOI0KEHUE, OIIE
IIPOBEJCHUS HCCIEA0BaHNUs, AeTaTh BHIBOIbI

1.9

MPOBOAMTD OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUN MU (PU3NYECKE
pOBEpsiEeMbIE MPEANOI0KEHHUSI, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
oTbITa U POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATE IIPAMBIC HM3MCPEHUSA C HCIIOJB30BAaHHEM aHAJIOT'OBBIX HpI/I6
BCJIMYNH, CPABHUBATH PC3YyJIbTATHI H3MepeHI/Iﬁ C y‘léTOM 3aJaHHOM a0CcoJIIO"

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHUCHUMOCTHU OHHOﬁ q)HSquCKOﬁ BCINYHHBI
IMPAMBIX HSMepeHHﬁZ IUIAHUPOBATb UCCICAOBAHUC, CO6I/IpaTI> YCTaHOBKY U
MMPEIIOKCHHOMY IUIAHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCHUMC
ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM HCCIICAOBAHU

1.12

IMPpOBOAUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH: IUIAHU]
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYA HpeHHO)KeHHOﬁ HWHCTPYKIHUH, U Bl

1.13

CO6J'IIO)18.TI:> IIpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C Ha60paTOpHBIM 1

1.14

XapaKTCpPU30BaTh MMPHUHITUIIBI JEeHCTBUSA N3YUYCHHBIX HpI/I60pOB N TCXHHUYCC
OonurcaHus, HUCIOJb3yd 3HAHUA O CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI
3aKOHOMCPHOCTH




1.15

pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONCTBA U U3MEPHUTEIbHBIE TPUO
PUCYHKaM, COCTaBJIATH CXEMBbI JJIEKTPUYECKUX LIENEH € MOCIEA0BATEIbHBIN
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHS JIEMEHTOB 3JIEKTPUUECKUX L

1.16

OPUBOJIUTH IPUMEPHI (HAXOJUTh UH(POPMALMIO O MPUMEPAX) MPAKTUYECKC
3HAHUW B TMOBCEJIHEBHOW >XM3HU JUIsi obecrieueHuss O€30MacHOCTH TIpI
TEXHUYECKUMHU YCTPOMCTBaAMH, COXPAHEHUS 3[J0POBbsl U COOIIOACHUS HOP
OKpYKalollel cpene

1.17

OCYIIECTBIIATh MOUCK MH(POpMaNUu (PU3NUECKOTO cojepkaHusi B cetu Ur
3HAaHUN W MYTEM CPABHEHHUS JTONMOJHUTEIbHBIX HCTOYHHKOB BBIACISTH U

IPOTUBOPEUNBON U MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPH BBINOJIHEHUHM YYEOHBIX 3aJaHUN Hay4HO-TIOMYJISp]
COJICpKaHNUs, CIPaBOYHBIE MaTEpHaJIbl, peCypchl ceTn MHTepHeT; BiIajeT
TEKCTa, mpeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYI

1.19

co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KpATKHE YCTHBIE COOOIICHHU
HECKOJIbKUX HCTOYHHUKOB (DPU3MUECKOTO COJEP)KaHHs, B TOM YHCJE MyOr
MPOEKTHOW WJIM HCCIIEIOBATENbCKOM JESITEIbHOCTH, MPU 3TOM TI'PaMO

MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYINIEHUE TIPE3EH

1.20

IIPU BBITIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIEeI0OBaHUI (U3NYECKUX MPOLe
B TpYIE B COOTBETCTBUU C MOCTABIECHHBIMU 3aJayaMH, CJEIUTH 32 Bb
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAl B JEST
KOMMYHHUKATHUBHOE B3aMOJICICTBHE, TPOSIBIISASI TOTOBHOCTD pa3pelaTh KOk

9 KIIACC
Kox nmpoBepsiemoro IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3:
pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 UCIIOJIb30BATh U3YUEHHBIC MOHATHS
12 pa3iuyaTh SBJICHUS MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB M HA OCHC
' TaHHOE (PU3UUYECKOE SIBIICHUE
pacro3HaBaTh NPOSIBICHUE H3YyYEHHBIX (DU3MUECKUX SIBICHUH B OKp
1.3 duznueckue sSBIEHUS B MPUPOJE, MPU ITOM MEPEBOIUTH MPAKTHUECKY!
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PU3NUECKUX SIBICHUI
OTIMCHIBATh M3YYEHHBIE CBOMCTBA Teld M (DU3UYECKUE SBICHUS, HCIIOJD!
14 OTMHMCAHUU TPABWILHO TPAKTOBaTh (PU3UYECKHII CMBICT HCIOJIB3YeN
' €AUHULIBI (PU3UYECKUX BEIUYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAOIIUE [I;
JIPYTUMHU BETUYMHAMU, CTPOUTH TPaQUKU H3yICHHBIX 3aBUCUMOCTEN (U




1.5

XapaKTepU30BaTh CBOMCTBA TN, PUINICCKUE SIBICHUS U MPOIIECCHI, HCT
3TOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aITUCBHIBATH €TO MaTe

1.6

OOBSICHATH (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCJIE M B
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYMHHO-CIIEICTBEHHBIE CB:
3 JOTMYECKUX IIaroB ¢ IOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA (PU3HUECK

HJIM 3aKOHOMCPHOCTHU

1.7

pemath pacuy€THbIe 3afaud (OMUparolMecs Ha CHUCTeMy u3 2 — 3 yp
dbopmyIbl, CBS3bIBAKOIMINE (PU3NYECKHE BEJIWYUHBI: HA OCHOBE aHAJW’
KpaTKO€ YCJIIOBHE, BBISBIIATH HEJAOCTAIOIINE WM U30BITOYHBIC JTaHHBIC,
HEOOXOUMBIE JIJISl PEIICHHS, IPOBOJAUTH PACUETHI U OIEHUBAThH PEATTUCT

(bu3HYECKOI BETMUYUHBI

1.8

pacrio3HaBath MPOOJIEMBI, KOTOpPHIE MOXXHO PELINUTh IMpU HOMOIIU ¢
OIMCaHWE HWCCIIEJ0BaHUS, BBIIENSTH MPOBEPIEMOE MPENNOI0KEHUE, Ol
MMPOBCACHUA UCCIICAOBAHM, ACIaTh BBIBO/IbI, HHTCPIIPETUPOBATD PE3YIIbTE

1.9

OpOBOAUTEL OIBITEI ITO Ha6J'IIO)IeHI/IIO (1)I/IBI/I‘ICCKI/IX SBICHUN WII
CaMOCTOSITENIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO Habopa 0060py/i
€ro pe3yNbTaThbl, POPMYITHUPOBATH BHIBOIBI

1.10

IIPOBOJIUTH NMPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPEICTISL:
BeNMYUHBI ((OKyCHOE paccTosTHuE coOuparomieil JMH3bI), 000CHOBHIB
(M3mMepuTensHOTO IPUOOPa)

1.11

IMPOBOAUTH UCCIICAOBAHUEC 3aBHCUMOCTCH (I)I/ISI/I‘IGCKI/IX BCJIMYHH C HUCIIOJ
INIAHUPOBATh HCCICAOBAHUEC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHOB
HOHy‘lGHHOﬁ 3aBUCHMMOCTH (bI/I3I/I‘ICCKI/IX BCJIIMYHNH B BUJC Ta6J'II/II_[I/I

pe3yiabTaTaM HUCCICI0BaHUA

1.12

MMpOBOANTL KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘16CKI/IX BCJIIMYHH: IIJIaHY
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHATE HN3MCPCHUA, CICOY:S
BBIUUCIIATE 3HAYCHUC BCIWYHMHBI W AHAJIU3UPOBATH IOJYYCHHBIC PC
IOTPCIIHOCTH HSMepeHI/Iﬁ

1.13

coOmroaaTh mpaBuiia TEXHUKH 0€30MacHOCTU U padoTe ¢ 1ab0paTOpHE

1.14

pa3in4aTb OCHOBHBIC NPU3HAKNW HU3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MoJeneu: M
TBépI[OG TCIIO, TOYCUHBIM UCTOUYHHUK CBCTA4, JIY4, TOHKAs JIMH3a, INIAHCTd
MOJCJIb AaTOMHOT'O Aapa

1.15

XapaKTCPU30BaTb NNPUHIHAIIBI JEeNCTBUSA N3YYCHHBIX HpI/I60pOB 1 TCXHHU
HUX OIIhUCaHUs, HUCIOJIb3YyA 3HAHUSA O CBOMCTBaX (I)I/ISI/ILIGCKI/IX SIBJIICHU]
3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU HN3YUCHHBIX TCXHHYCC]
HpI/IGOpOB U TCXHOJIOTHYCCKUX MPOHCCCOB NPH PCHICHUU yqe6Ho-np




CXEMBI JJIs1 IOCTPOCHHUSI N300pKEHHI B TNIOCKOM 3€pKajie U COOMPATOII

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWHPOPMALMIO O TpuUMepax) I
¢u3uUeckux 3HAHWIA B TOBCEIHEBHOW JXU3HU i oOecrieueHus Oe
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAaHEHHS  3]I0]

9KOJIOTMYECKOI0 IIOBE/ICHUS B OKPYKaIOLEH cpeie

1.18

OCYIIIECTBIISITh TIOUCK WH(MOpMAUU (U3NISCKOTO COJCPKAHHUS B CC
dbopMynupyss TIOMCKOBBIH 3ampoC, HaXOIWTh IIyTH OIpEACICHUS

I/IH(i)OpMaIH/II/I Ha OCHOBC MMCIOIIUXCs 3HAaHUH U JOITIOJIHUTCIBHBIX HCTOY

1.19

UCIIOJIb30BaTh IpPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4HO-TIOIYJIS[
COJIepKaHNs, CIIPaBOYHbIE MaTepHUabl, pecypcsl ceTn MHTepHeT; Bi1aje
TEKCTa, MpeodpazoBaHusi HHGOOPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B [T

1.20

co37aBaTb COOCTBEHHbIE NMHMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHO
HWCTOYHUKOB (DU3UYECKOTO COAEpkKaHMs, MyOJIHMYHO TPEACTaBIAThH
HCCIEN0BATENbCKOM JEATENBHOCTH, HPH H3TOM TPAMOTHO HCIOJIB30
anmapar Hu3ydyaeMoro pasziena (U3MKH M COINpPOBOXAATh BBICTYILT
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

MpU  BBIMOJHEHWH YYEOHBIX TMPOEKTOB M HCCIEeIOBaHUN (hu3Huec
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIEHHBIMH 33/a4aMH, ¢
JEHCTBUM M KOPPEKTHUPOBATH €r0, aJICKBATHO OIICHWBATh COOCTBEHHBIM
BBICTPanBaTh KOMMYHUKATUBHOE B3aUMOICUCTBUE, IPOSIBIISISI TOTOBHOCT




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JieMeHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHUPA
11 ®usuka — Hayka o npupone. SIBneHus npuponsl. Ousznyeck
' TEIJIOBBIE, SJIEKTPUIECKHE, MAarHUTHBIEC, CBETOBBIE, 3BYKOBbHIE
12 Ousnueckue BenUYUHBL. M3MmepeHne (GU3NYECKHX BEIUYH
' [TorpemHocTe M3MepeHnii. MexayHapoIHasi CUCTEMa €IMHUL]
EcTecTBeHHOHAayuHBI METOJI TO3HAHWS: HAOIIONEHUE, TOCT
1.3 BBIJIBIDKEHUE THIIOTE3, JKCIIEPUMEHT IO TMPOBEPKE THIOTE3,
1 SIBIICHUS
1.4 Onucanne PU3NIECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckne pabOTHI:
N3Mepenne paccTosTHUIM.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
' Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenne Ttemmeparypbl NpH IMOMOIIM  KUJIKOCTHOI'O
TEMIIepaTyphl
[TEPBOHAYAJIbHBIE CBE/IEHWA O CTPOEHMU BEHIECTBA
21 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HMX pPa3Mepk
' JUCKPETHOE CTPOEHHE BEIECTBA
59 JBwxenne wyactuy BeniecTBa. CBs3b CKOPOCTH JIBUXKECHHS
' Bpoynosckoe nBmwxkenue, nuddysus
2.3 B3anmoelicTBre yacTUILl BELIECTBA: IPUTSKEHUE U OTTAJIKUBaHI
2 ArperatHbleé COCTOSIHUSI  BEILECTBA: CTPOCHHE TIa30B,
2.4 (kpuctamuueckux) Ten. B3auMocBs3b Mekay CBOWCTBaMHU Belll
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIBI
[TpakTrdeckue pabOTHI:
26 Orenka AuaMeTpa aToMa METOJIOM PSI0B (C MCTIOIb30BAaHUEM
' OnbITHI IO HAOTIOJCHHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
OnbITH O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO TIPH’




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanndeckoe ABukeHue. PABHOMEpHOE U HEPABHOMEPHOE JIBU:
3.9 Ckopoctb. CpenHsisi CKOPOCTh P HEPABHOMEPHOM JIBHKEH
' TIBUKCHUS
33 SIBnenue nHepuuu. 3aKoH UHEPHUH. B3anmoaelicTBrie Tel Kak I
' JBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tella
3.4 [InoTHOCTHh BemiecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM M
' BEIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOAEHCTBUS TEJ
3.6 Cuna ynpyrocty u 3akoH ['yka. 3mMepeHune CHITbI ¢ TOMOIIBIO I
3.7 SIBnenue TATOTEHHWSI W cuia TsokecTH. CHia TSHKECTH Ha [
' HeBecoMocTh
3.8 Cuna tpenusi. TpeHne CKOJBKEHUS U TpEeHUE MOKos. TpeHne B I
3.9 CroxeHne CHJl, HallpaBJICHHBIX TI0 OJTHOM mpsiMoid. PaBHOaetiC
[TpakTrueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapw
AIIEKTPUYECKOTO aBTOMOOWISI M Tak nanee). OmpeneneHue cpe
3.10 Opycka WIM IIapyuKa MO HAKJIOHHOUW TIocKocTH. OmpeencHue
OnpIThI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHHS (I
MPUIIOKEHHOU cuiibl. OTBITHL, JEMOHCTPUPYIONINE 3aBUCUMOCTD
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH
311 Ou3nuecKue SBICHUS B IPUPOAE: MPUMEPHI ABWKECHUS C PA3ITHUL
' HEKUBO NPUPOJIe, NEMCTBUE CHITBI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHudeckne ycTpoiucTBa: TMHAMOMET, IO IITHITHIUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEMN 1 TA30B

4.1 Jasnenue tBEporo tesa. CrnocoObl yMEHbIIEHUS U YBEIUUYCHUS
4.2 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUs Ta3a 0T 00bEMa, TEMIIEP
43 [lepenaya naBneHus TBEPABIMU TeJIaMH, JKMIKOCTAMU U
' ITHeBMaTHyecKHe MalIMHBI
44 3aBUCUMOCTh  JABICHMS  KHUJAKOCTH OT IIIyOMHBL. ['nj
' Coobmaromumecs cocypl. I uapaBindeckue MeXaHU3Mbl
Atmocdepa 3emnun u armocepHoe paBneHue. Ilpuunzel
4.5 o6onouku 3emin. OnbIT Toppuuenan. 3aBUCUMOCTh aTMOC(EpH
YPOBHEM MOPsI
4.6 W3mepenune armocdepHoro aasieHus. [Ipubopsl i naMepeHus
4.7 JleficTBrE KUIAKOCTU U ra3a Ha MOIPYKEHHOE B HUX TeO. Bl




cuia. 3akoH Apxumesna

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa IOT|
tena. OmnpeneneHue BBITAIKUBAIOIIEH CUJIbI, JEWCTBYIOIIEH
KUIKOCTh. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHJIb]
KUAKOCTH, OT Macchl Tena. ONbIThl, JEMOHCTPUPYIOIIKE 3al
CHWJIBI, IEMCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT 00bEMA MOTPYXKE]
U OT IUIOTHOCTHU >XUAKOCTH. KOHCTpynpoBaHHE apeoMeTpa WIIY
OIpeeIIeHnE €€ TPY30IT0IbEMHOCTH

4.10

dusndeckue SBIEHUS B MPUPOJIE: BIUSHUE aTMOCHEPHOTO Mar
MJIaBaHue prIO

4.11

TexHuueckne  yCTpPOHCTBA:  COOOMIAFOIIMECS  COCYIIBI,
TUAPABINYCCKHAN MTPecc, MaHOMETP, OapoMeTp, BEICOTOMED, TTOPL

PABOTA, MOIIIHOCTb, DOHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnndeckasi MOIIIHOCTb
5.3 [IpocThie MexaHU3MBI: phIuar, 6J0K, HAaKJIOHHAs TWIOCKOCTh. [Ipa
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J10Ky
55 «3o0mn0Toe npaBuioy» MexaHuku. KoahumueHT mosie3sHoro Aeic
' MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeHnmanbHast SHEPrum TeJa, MOJHATOr0 HaJ 3eMIIEi
5 5.7 Kunerndeckas sHeprus
5.8 [TosnHas mexanudeckasi SHEpPTrus. 3aKOH U3MEHEHHS U COXPAHEHU
[TpakTrueckue pabOTHI:
59 Onpenenenue pabOThl CHJIBI TPEHUS TMPU  PaBHOMEPI
' TOPU3OHTANIBHOM MOBepxHOCTU. MccnenoBanue ycnoBUil paBHOBECE
HAKJIOHHOM TIocKoCcTU. M3yueHne 3akoHa COXpaHEHUS MEXaHUYECKC
5.10 duznyecKkue SBJICHUS B IPUPOJIC: PhlYaru B Telie YeJI0BeKa
511 Texnuyeckne ycTpoiicTBa: pblyar, MOABI)KHBIA W HENOMB
' MJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon IIpoBepsieMble 3JIeMEHTBI COACPKAHUS




pasiena 3J1eMeHTa
TEITJIOBBIE SABJIEHUSA
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKOW TEOPHUH C
6.1 pasmepsl MOJIEKYJI. OnpIThl, MOATBEPKIAOIINE
MOJICKYISIPHOKHHETUYECKOH TEOpUH
6.2 Mopaenu TBEPAOro, KUIAKOTO U raz000pa3HOro COCTOSHUI Bel
' amop(dHbIe Tena
6.3 OObsicHEeHHWE CBOWCTB Ta30B, JKHAKOCTEH U TBEPABIX TE
' MOJIEKYISIPHOKMHETUIECKOH TEOpUH
6.4 CMauuBaHue U KanWUISIPHbIE SIBJICHUS
6.5 TemnoBoe pacimpeHue u cxaThe
6.6 Temmepatypa. CBsi3b TEMIEPATYpPhl CO CKOPOCTHIO TETIOBOTO /]
6.7 Buytpennss sueprus. CrocoObl HW3MEHEHHsS BHYTpEHHEH
' coBeplIeHHe pabOThI
6.8 Bunp! Temonepenaun: TeMmIONPOBOTHOCTh, KOHBEKIIHS, N3ITYUC
6.9 KonuuecTBo TemioTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y PAaBHEHHUE TETUIOBOTO G
6 6.11 [InaBneHue U OTBEpICBaHNE KPUCTAUTHYECKUX BEIIECTB. Y eI
6.12 [TapooOpazoBanne wu  koHAeHcarus. Mcmapenuwe.  Kwur
' napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIICHHUS OT aTh
6.13 BnaxxnocTts Bo31yXa
6.14 DHeprus TOTUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
6.15 [Tpunnuner  pabothl  TemmoBbiXx apurareneid KIIJ[ Temor
' JBUTATEIU U 3aIlUTa OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEeHHsI U MIPEBPALIEHHS SHEPTUU B TEIUIOBBIX MPOII
[TpakTryeckue pabOTHI:
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TIP]
OMnBITH MO BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJU I
OnbITh O HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, HKHU)
6.17 Omnpenenenue AaBIeHNUs BO3/yXa B OasIOHE MINPHILIA.
OnBITH, AEMOHCTPUPYIOUIUE 3aBUCHMOCTh JaBIICHUS B
HarpeBaHus WIH OXJIaKICHUS.
[IpoBepka ruUMOTE3bl JUHEHHONW 3aBHCHUMOCTH JJIUHBE
TEPMOMETPHUECKOM TPyOKE OT TeMIepaTyphl.




Habmoienne M3MEHEHUsT BHYTPEHHEH HSHEPruu Tella B Do
paboThI BHEIITHUX CHIL.

HccnenoBanue sSBICHUS TEIIOOOMEHA IPHU CMEIITMBAHUH XOJ]

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, TIOJTYYEHHOTO BOJIOH T
METATUYCCKAM IHIITHIPOM.

Omnpenenenne yaenbsHON TETIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca NCIIapeHusl.

OmnpeneneHrne OTHOCUTENIFHON BIaKHOCTH BO3TyXa.

Onpeznenenue yaeapHON TEIUIOTHI MIIABJICHUS JIbJA.

dusznyeckue SBICHUSI B npupoac: NMOBEPXHOCTHOC HATAKCHIC

6.18 IpHUpoJie, KpUCTAIBI B mpupoje, uznydeHue CoiHila, 3ame
Opu3bl; 0Opa3oBaHUE POCHI, TYMaHa, UHES, CHETa.
TexHuueckue  yCTpOWCTBA:  KamWUISAPbL, MPUMEPBI  HC
6.19 JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTyphl, TEPMOC, |
TUTPOMETPBI, TICHXPOMETp, TapoBasi TypOWHA, TBUTATENh BHYTP
DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUIeCcKuX 3apsioB
29 BianmopeiictBue 3apsbkeHHBIX Ten. 3akoH Kyrnona (3aBucuwv
' 3apsHKEHHBIX TeJl OT BEJIMYMHBI 3apsiI0B U PACCTOSIHUS MEXTY T€
23 DnekTpuyeckoe mnose. Hampsok€HHOCTh AJIEKTPHUYECKOrO TIOJ
' UIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)
24 Hocurenn 5>nekTpuyeckux 3apsiioB. DJIEMEHTapHBIM  3JIEKT]
' aToMa. [IpoBOAHUKYN U JUBIEKTPUKU
7.5 3aKOH COXpaHEHUs HIEKTPUUECKOT0 3apsa
26 ONEeKTpUYeCKUi TOK. YCIOBHUS CYLIECTBOBAHHUS BIEKTPU'
' IOCTOSIHHOTO TOKa
27 JlelicTBUS 3IEKTPUUECKOrO TOKA (TEIUIOBOE, XUMUYECKOE, Mar}
' B XKMJKOCTSX U Ta3ax
7.8 Onexrpudeckas 1enb. Cuiia Toka. IEKTPUIECKOe HAIPSKEHHE
7.9 ConpoTuBieHHE MPOBOJHHUKA. Y I€IbHOE CONPOTUBIICHUE BEILE
7.10 3akoH OMa [yIs yJacTKa LEnu
7.11 [TocnenoBarenbHOE M MAPAIIEIEHOE COEMHEHUE TPOBOHUKOE
7.12 PaboTa 1 MOLTHOCTH 3MEKTpHUECKOro Toka. 3akoH Jxoyms — JI
7.13 OJeKTpUYecKue Iend U TMOTPEOUTENH HIEKTPUYECKOH OF




3aMbIKaHUC

7.14

IlocTosHHbIe MarHuThH. B3auMonericTBHE MOCTOSHHBIX MarHUT

7.15

Marautsoe 1ore. MarHuTHOE T10JI€ 3€MITH U €r0 3HAUYEHHE IS

7.16

OmneiT Dpcrena. MaruutHoe moJie ajeKTpudeckoro toka. [lpwu

TCXHUKEC

7.17

JleficTB€ MarHUTHOTO MOJISt HA TPOBOJIHUK C TOKOM. DJIEKTPO]

Hcnonp30BaHue 37IEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTE

7.18

OneiTel Gapanes. SBneHue 3neKTpoMarHUTHOM MHIYKIUU. [Ipe

7.19

OnekrporeHeparop. CrnocoObl MOTyYeHUs DIEKTPUUYECKON OF

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTrrUn

7.20

[TpakTrueckue pabOTHI:

OMBITHI 110 HAOIIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIUEH U TTPU
Uccnenoanue neicTBUA SJIEKTPUUECKOTO MOJIA HAa MTPOBOIHUKI
COopxka u mpoBepka pabOThI AIMEKTPUIECKOM IIETTH TTOCTOSTHHOT
N3MepeHne u peryimpoBaHUE CHIIBI TOKA.

N3Mepenne u perynupoBaHue HAPSKEHHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 p
pe3uCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CO!
€ro JUIUHBI, TJIOMAAN MOTIEPEYHOr0 CEYEHHUs M MaTepuana.
[IpoBepka mpaBuWiia CIOKEHUS HANPSDKECHUW TPU TOCIEHOBE
pesuctopoB. IIpoBepka mnpaBuna s CHIBI TOKa IIpU
pesuctopoB. OmnpeneneHue padOTHI AIEKTPUYECKOTO TOKa,
OnpeneneHre MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIJCISAEMOI |
3aBUCUMOCTH CWJIbI TOKA, MAYIIEr0 Yepe3 JaMIIOUKy, OT Halps
KIIJl narpeBatens. MccienoBaHre MarHUTHOTO B3aMMOJCHCT
W3yyeHne MarHUTHOIO MOJIsi MOCTOSIHHBIX MarHUTOB MPU HX
UccnenoBanue ACHUCTBUS DIIEKTPUYECKOTO TOKAa Ha Mar
JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJCHCTBUS KaTy
CHUJIBl TOKa M HallpaBl€HUs TOKa B KaTyumike. M3ydenue nei
MPOBOJHMK C TOKOM. KOHCTpyrpoBaHue U U3ydeHue padoThI 371
KIIJ[ osnexrpoaBuraTenbHOM  ycTaHOBKM. ONBITBI 1O
SJIEKTPOMAarHUTHOW MHIYKIMU: HCCIEIOBAHUE W3MEHEHUI

WHAYKIIUOHHOTO TOKa

7.21

®dusznyeckue SBJICHUS B npupoac: IJICKTPUUCCKUC SBJICHHUSA B




JKUBBIX OPTaHU3MOB, MATHUTHOE TOJI€ 3eMJIH, AP MOITFOCOB

JKU3HU Ha 3eMJie, MOJISIPHOE CUSIHUE

TexHuueckue yCTpOWCTBA: SJIEKTPOCKOI, aMIIEpPMETP, BOJ

2 99 DIIEKTPUYECKONH  JHEPTHH, AJIEKTPOOCBETUTEIIBHBIE ]
' ANEKTPONPUOOpPLl  (MpUMEPHI),  AJICKTPUUYECKUE  MPEAOX]
AIIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA, TCHEPATOP MOCTOSTHHOTO
9 KJIACC
Kon Kon
[TpoBepsieMbIe PIIEMEHTHI COCPIKAHE
paznena DIIEMEHTA
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanndeckoe nBrxeHne. MarepuaibHas Touka. Cucrema oTce
8.2 OTHOCHTEITHFHOCTh MEXaHUIECKOTO JIBIDKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEWHOE JBIDKEHHE
8.4 HepaBHomepHoe nipsiMoJinHeitHOe aBuxkeHue. CpeHss U Mt
' HEPAaBHOMEPHOM JBH)XEHUU
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSIMOJTUHEHHOE IBHKCHUE
8.6 CBoOoguoe magenne. OneiTe! [ anmnes
8.7 PaBHOMepHOE ABIKEeHHE TO OKpyxHOcTU. Ilepuoa m vacto
' yriaoBasi ckopocTu. LleHTpocTpemMuTensHoe yckopeHue
8.8 [Tepssiii 3akoH HeloToHa
8 8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMI CYTIEPTIO3ULINH CUTT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHus: Cuiia TPeHUS CKOJIbKEHUS, CHIIa TPEHUS TIOKOS,
8.14 Cuna TsDKeCTH M 3aKOH BCEeMHPHOTO TATOTEHHUS. Y CKOPEHUE C
8.15 JBuxenune mnaHeT Bokpyr Comnma. IlepBas kocmmueckas
' neperpy3ku
8.16 PaBHOBecue MaTtepraabHOM TOUKH. AOCOIIOTHO TBEPAOE TEJIO
8.17 PaBHOBecue TBEPAOro Teya C 3aKpeIUIEHHOW OCBIO Bpalle
' TSKECTH
8.18 Wmnynec Tena. M3Menenne nummynbca. IMIynsce cuiibt




8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBMKEHHUE

8.21

Mexannyeckasi paboTa ¥ MOIIHOCTb

8.22

Pabora cun tsxkecTH, ynpyroctu, TpeHust. CBsi3b SHEPrUu U pad

8.23

HOTCHIII/IaJII)Haﬂ OHEPIHAd TCJia, MOAHATOIO HaJ MIOBCPXHOCTHIO 3

8.24

[ToreHnManpHas SHEPIUsL CKATON NIPYKUHBI

8.25

Kunerndeckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHU

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WIIH JIBH
tockoctu. OrpenenieHue yCKOpeHHsl TeJla PH paBHOYCKOPEHH
TUTOCKOCTH.

HccnenoBanue 3aBHCHMOCTH TIYTH OT BpPEMEHH IPH PaBHO!
Ha4yaJbHOUW CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIN IPHU PABHOYCKOPEHHOM JBMKEHUH Ot
OTHOCATCSA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOL
OJINHAKOBBI.

HccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBLKEHUS OT CV
Onpenenenue kodhdummeHTa TpeHUs CKOIbKeHHs. Omnpeser
Omnpenenenre paboThl CUJIBI TPEHUS MIPH PABHOMEPHOM JIBIKEE
noBepxHocTu. Ompenenenue pabOThl CHIBI  YIIPYroCTH
UCI0JIb30BAaHUEM HETOIBUKHOTO U TIOJBUKHOTO OJIOKOB

8.28

duszndeckue sBICHUS B npupoac: NpUIUMBbBI KW OTJIHBBI, MBI
CHUCTEMBI, PCAKTUBHOC ABUXKCHUEC JKUBBIX OPIraHU3MOB

8.29

Texuuyeckue ycTpoiicTBa: CIUIOMETP, JATYUKU TOJOKEHUSL
paKeTsl

MEXAHWYECKHUE KOJIEFAHWA 11 BOJIHBI

KonebarenbHoe JABHMKCHUC. OcCHOBHEIC XapaKTCPUCTUKHU KO.

9.1
aMILIATY /1A

9.2 MaremaTudeckuii ¥ TNPYXKUHHBINH MasTHUKH. [IpeBparienue 3

' JIBIKEHUHT

9.3 3aryxaromue Koysebanusi. BoiHyx1eHHbIe KojieOanus. PesoHaHc
Mexanunueckue BoJiHbL. CBOHCTBA MeXaHMYECKHX BOJH. [Iposos

9.4 JlnHa BOJIHBI UM CKOPOCTh €€ pacHpoCTpaHEeHHs. MexaHudecr
CEHCMUYECKHE BOJIHBI

9.5 3ByK. I'poMKOCTb U BhICOTa 3ByKa. OTpakeHHE 3ByKa




9.6

WnbpasByk u ynbTpa3zByk

9.7

[IpakTuyeckue paboOTHI:

OmnpeneneHne 9acTOThI U TIEpH0/1a KoJIeOaHuii MaTeMaTHIECKOT(
OmnpeneneHre 9acTOTHI U IIEPHOa KOJIEOaHUH PY>KUHHOTO Mast
HccnenoBanue 3aBUCMMOCTH Teprosia KoJeOaHM O BEIICHH
HUTH. VccnenoBanne 3aBHCHMOCTH TMEPHO/IA KOJEOaHUN TPYXK
rpy3a. [IpoBepka He3aBUCHUMOCTH Tepuojaa KojebaHuil rpysa,
Macchl rpy3a 1 )KECTKOCTH NMPYKUHBL. M3MepeHne yCKopeHus CB

9.8

du3nyecKue SBJIECHUS B NPUPOJIE: BOCHPUATHE 3BYKOB K
CECMUYECKHUE BOJIHBI, I[yHAMH, 3XO

9.9

TexHuyeckue ycTponucTBa: 3X0JIOT, UCIOJIb30BAHUE YIbTPA3BYKS

OJIEKTPOMAT'HUTHOE TTOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE I0JI€. DIEKTPOMATHUTHBIE BOJIHBI. CBOKCTB
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BOJIHOBBI
10 104 [TpakTrueckue pabOTHI:
' W3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIHIO MOOK
105 duznyeckue SBIEHUS B IpUpoJie: OMOJIOTHYECKOE ACUCTBUE BY,
' U PEHTI€HOBCKOTO U3ITy4eHUI
10.6 TexHudeckne ycTpoicTBa: UCIOIb30BAHUE DIIEKTPOMArHUTHBIX
CBETOBBIE SABJIEHUA
11.1 JlyueBast monens cBeta. MicTouHMKHN cBETa
11.2 [IpssMoMHEITHOE pacIpOCTpaHEHHE CBETa
11.3 Otpaxxenue ceta. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETa
11.4 [Ipenomiienue cBera. 3aKoH IpesloMyieHus cBeTa. [lomHOe BHYTY
11.5 JIunza. Xop nyyelt B IHH3E
11.6 OnTuueckas cucrema doToanmnapara, MUKPOCKOTIa U TEIEeCKoIa
11 11.7 ['ma3 kak ontuyeckas cucreMa. bau3opyKkocTh U AadbHO30PKOCT
118 Paznoxenne Oenoro csera B crektp. Onbitel HetoToHa. Crox
' Hucnepcus ceera
[TpakTrdeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YTJia OTPAKEHHS CBETOBOTO JTyY:
119 W3ydeHune xapakTepuCTUK U300pakeHUs IpeIMeTa B TIIOCKOM

HccnenoBaHnne 3aBUCUMOCTH yriia MnpejoMIICHUST CBCTOBOIC

T'paHULEC «BO3AYX — CTCKIIO».

[Toydenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.




Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI CO
OmnBITH IO Pa3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.
OmnbITH IO BOCTIPUSTHIO [IBETA IPEIMETOB IPU UX HAOIIOCH]
11.10 ®uznueckue sBieHus B npupone: 3armeHus Coanna u Jly
' sBIIeHUs B aTMoc(epe (uBeT Heba, pedpakius, paxyra, MUPax)
11.11 TexHuyeckue ycTpoicTBa: OYKU, IEPUCKOII, (poTOANIapar, ONTH
KBAHTOBGIE SAIBJIEHU A
12.1 OmneiThl Pezepdopaa v muranerapHast Moienb aToMa. MoJiesnb atc
12.2 Hcenyckanue u nornomeHne ceera aromom. Keautel. JInHeWyarte
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
12.4 Crtpoenue atromHoro siapa. HykimonHast Moiens aTOMHOTO sijipa.
12.5 PannoaktuBHbIe npeBpanienus. [lepuon mosypacnana aTOMHBIX
12.6 SAnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsSA0BOI0 U MacCOBO!
12.7 DHeprus cBS3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
19 12.8 Peakuuu cunresa u nenenus saep. Mcrounmku sneprun CommHIE
12.9 SnepHas sHepreTuka. JleiicTBUe pagroaKTUBHBIX U3TYyYCHUH Ha
[IpakTrueckue paboOTHI:
Habmionenue CromHbpIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TPEKOB: M3MEPEHWE HHEPTrUM YaCTHUIIBI I
dboTorpadusam).
W3mepenue paaroakTuBHOro oHa
Ouznyeckue SBJICHUS B NMPUPOJIE: €CTECTBEHHBIA PaTiOAKTHUBH
12.11 PaAMOAKTUBHOE M3y4eHUE TPHPOTHBIX MUHEPAJIOB, JICHCTBUE
Ha OPTaHU3M YeJIoBeKa
12.12 TexHudeckre ycTpoicTBa: CIIEKTPOCKOII, HHANBUIYaIbHBIN 103




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0 )
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMsA Ha C

[lonumanue ponu GU3NKU B HAyYHOW KapTHHE MUPA; cHOPMHUPOBAHH
3aKOHOMEPHON CBSI3M M IIO3HABAEMOCTH SIBICHMM HIPUPOIBI, O POJI
cucteMooOpasyromield posvi (U3UKA B Pa3BUTUU ECTECTBEHHBIX HAy
IBOJIIONMH (PU3UUECKUX 3HAHUW M UX POJIH B IIEIOCTHONW €CTECTBEHHOH:
POCCHMCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, O0BSIC

MHUpa, pasBUTHUC TCXHUKHU U TEXHOJOTHI

3HaHUs O BUIAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUHU KaK CIOCO
aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOCHUS BeLIeCTBa, O (U3NYECKOM
(MeXaHUYECKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YN
OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCT]
SBJICHHE; YMEHHUE PACIO3HABATH MPOSBICHUE MU3YyYEHHBIX (PU3NYECKUX
BBIJICIISISI MX CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnagenue ocHoBaMU MOHSATUHHOIO ammapaTa U CUMBOJUYECKOTO SI3bIF
JUIs peuieHusl y4eOHbIX 3a7ad; YMEHUE XapaKTepU30BaTh CBOMCTBE
MPOLECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U SMINPUUYECKIE 3aKOHBI

VYMenne omnuceIBaTh HN3YUYCHHEBIC CBOMCTBA TEI H (1)I/ISI/I“ICCKI/I6 SIBJ
BCJIIMYHHBI

Bianenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHHS C YUETOM COOJIIOIE]
HaOIroIeHHE (PU3MYCCKHUX SBICHUI:

YMEHHUE CaMOCTOSATEIILHO COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY U3
M0 UHCTPYKIIMH, ONHUCHIBATh XO/1 OTIBITA U 3aIHCHIBATh €TO PE3yIbTATHI, |
MPOBEJCHUE MPAMBIX U KOCBEHHBIX U3MEPEHHUIN (PU3NUYECKUX BEIHUUH:
CaMOCTOSITEJIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HWHC
BEJIMYMHBI M aHAJIM3UPOBATh MOJYYCHHBIE PE3yIbTaThl C YUETOM 3ajlak
W3MEPEHHI;

IPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEIOBaHUI;
OKCMIEPUMEHTAIbHYI0 YCTAaHOBKY M TMPOBOJUTH HCCIEIOBAHHE II
MOJIy4YeHHbIC 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TaONHIl U rpad
JIeNaTh BBIBOJIBI 110 pe3ylbTaTaM MCCIEIOBAHMUS

[TonnMaHue XapaKkTepHBIX CBOWMCTB (PU3UUECKUX MoJenell (Marepuaib
TE€JI0, MOJIEIM CTPOEHHUS ra3oB, KUJIKOCTEM M TBEPABIX TEJ, IUIAHETA[




MOJCJIb aTOMHOI'O ;mpa) 1 YMCHHUC IIPUMCHATH UX JJIA 00BsICHEHHS CI)I/I3IA

YMmenue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEIN, B TOM T
NPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa, B YAaCTHOCTH, BBISBIATH I
CTPOHTH OOBSICHEHHE C OMOPOW Ha M3yYCHHBIE CBOMCTBA (PM3NYECKUX
3aKOHOMEPHOCTH ¥ MOJIEIIH

YMenue pemarb pacuy€THble 3aaaun (Ha Oa3ze 2 — 3 ypaBHEHUH), W
CBSI3BIBAIOIINE (PU3MYECKHE BEIUYMHBI, B YACTHOCTH, 3alTUCBHIBATh KPa-
HEJO0CTAIONINe JIaHHbIE, BEIOUpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBbIE
CIPaBOYHBIE JaHHbIE, MPOBOJUTH PACYETHI U OIIEHUBATH PEAIUCTU
¢u3nyecKoil BEIUYMHBI, YMEHHUE ONPEIENIATh Pa3MEPHOCTh (U3UYECK(
pEeLIeHUH 3a/1a4uu

Ymenue XapaKTCprU30BaTh IMPUHIIUIIBI HCﬁCTBHH TEXHUYCCKUX YCTP(
HpI/I60pOB, U IPOMBIIIJICHHBIX TEXHOJOTMYECKHUX IPOUECCOB IO HX O

CBOMCTBaX (U3NYECKUX SABJIICHUN U HEOOXOAMMbIE GU3NYECKUE 3aKOHOM

10

VYMeHre WCIIONB30BaTh 3HAHUS O (1)I/I3I/I‘-IGCKI/IX SIBJICHUAX B IIOBCEIHC
0€30MacHOCTH MpHU OO0paleHHH ¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKI
30POBbSI M COOJIIOAEHUS HOPM SKOJOTMYECKOTO MOBEACHHUS B OK
HEOOXOAMMOCTH  INPUMEHEHHUS  JOCTIKEHUH (QU3UKH U TEXH
IPUPOIOTIONIH30BAHHS

11

OnelT TOMCKa, NpeoOpazoBaHUS M NPEACTaBICHUS UHGOpPMaALUU
UCIOJIb30BaHUEM MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM; YV
NoJIydeHHOM MH(OpPMAlMKU HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOTOJIH
UCIOJIb30BaTh IMPH BBINOJIHEHUN YYEOHBIX 3aJaHU HAY4YHO-TIOMYIISf
COJIep’KaHus, CIpPaBOYHBbIE MaTepuaibl, pecypchl cetu VHTEpHeT; E
npeoOpazoBanus HHGOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIIMK U3 HECKOJIb




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKUE SBJEHUA
1.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD [
12 PaBHomepHOE 1 HepaBHOMEpHOE BMXKeHUE. CpenHsis cKopocTh. Dopmyra Jyisi BEIYUCIICE
PaBHOMEpHOE mpsMONTMHEHHOE ABWKEHWE. 3aBUCHMOCTh KOOPAHMHATHI Tella OT Bpe
MIPSIMOJTMHEHHOTO JIBY>KCHUSI:
13 x(1)=x,+vt
I'padukn 3aBHCHMOCTH OT BpPEMEHM [JIsi MPOEKIIMU CKOPOCTH, MPOSKIMH TIepeMell
PaBHOMEpPHOM TPSIMOJIMHEWHOM JIBHKEHUHT
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B CITy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHH(
2
Sf)=vg, *f+ay* =
F
@opmyJibl IS MPOCKIUUA TEPEMEIICHUs, MNPOEKIMU CKOPOCTHU W TPOEKIHMH YCKC
NPSAMOJIMHEHHOM JIBH)KEHUU:
p— r;
1.4 Se (D) =0y, t+a, ?
U.\'('r) =Up, T4, T,
a, (f) =canst,
Uy, — Uy, =2a,s5,
I'padukn 3aBUCHMOCTH OT BpPEMEHH [UISI TPOCKIIMH YCKOPEHHS, MPOEKIIMH CKOPC
KOOPJAUHATHI IPU PABHOYCKOPEHHOM MPSMOIUHEHHOM JIBM>KEHUHU
CBoOonHoe manenue. DopmyIibl, ONMUCHIBAIOIINE CBOOOJHOE MaJCHUE Teja MO0 BEPTHE
1.5 BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3emiin). I'padmku 3aBUCHUMOCTH OT BPEMEHHU IS T
CKOPOCTH M KOOPJAMHATHI ITPU CBOOOTHOM TaJICHUH TeJla TI0 BEPTHKAIH
CkopocTh paBHOMEPHOTO JIBHKEHUSI TeJla IO OKpykHOCTH. Hanpapienue ckopocTu.
dopmyna sl BBIYUCICHUS CKOPOCTH Yepe3 Paauyc OKPY>KHOCTH M TIEPHO]T OOpaIeHUS:
_ InR
1.6 L= T
LenTpocTtpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENIBHOIO YCKOPEHM
YCKOPEHHS:




_u
W R
®dopmyina, CBSI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpallleHUs:
v = 1
T

Macca. ITnotHOCTB BemecTBa. @opmyJia 1l BBIYUCICHHS TIIIOTHOCTH:
m

1.7 v
1.8 Cuna — BekTopHas pusndeckas BennyrHa. CIoKeHue CHil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoit 3akon HeroToHa:
1.10 F=m-d
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI, ICHCTBYIOIICH Ha TEJIO
Bzaumopericteue Ten. Tpetnit 3akoH HeroToHa:
F, ,=-F
21 1—=2
1.11
Tpenue nokos U TpeHue CKoabxkeHus. @opmysa sl BBIYUCICHUS MOYJISl CUIIbI TPEHUS (
F_=p-N
=t
1.12
Hedopmanus Tena. Yopyrue u Heynpyrue gepopmanuu. 3akoH yrnpyroi aedpopmanuu (3
F=k-Al
1.13
BcemupHoe TArorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
My - M4
F=g. L1 2
1.14 R-

Cuna TsHKeCTH. YCKOpeHI/IC CBOGOI{HOFO naaCHUA.
dDopMyJIa JJI1 BBIYUCIICHUSA CUJIIBI TSXKCCTH BOJIM3U IMOBEPXHOCTHU 3emmnu: F = mg.




JIBmxenue nnanet Bokpyr CosHua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1 nief

1.15

Wmnynbe Tena — BekTopHas (pu3nyueckasi BeTUUMHA.

p=mo

Nmnynec cuctemsl ten. U3menenue ummynbsca. UMnynbe cuiibl

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIsd 33,MKHy’TOI>i CHUCTEMBI TCJI:
D=0, +im, U, =const

PeaktuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyrna ajst BEIYUCICHUS pPaOOThI CUIIBL:
A=Fsoosa
MexaHndeckass MOITHOCTb:

A
I

N=

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIrui. d)opMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM DH

.
o
E =——
2
TeopeMa o kuHeTHyecKoi sHeprun. DopMyia ajis BEIYUCICHUS MOTCHIMATBHON YHEPTUH
Hag 3eMuéit:

E,= mgh

1.19

Mexaandeckas OHCPIuA:

E=EJ,—{.+EP

3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. dopmyrna /i 3aKk0Ha COXPAHEHHSI MEXaHUY
cun Tpenus: E = const.
[IpeBpaieHue MEXaHUYECKOM SHEPTHH MTPU HATUYUU CHIIBI TPECHUSL.

1.20

[IpocThie MexaHU3MBIL. «30JI0TO€ MTPABUIIO» MEXAHUKH.
Peruar. Moment cuist: M - Fl.
YcnoBue paBHOBECHS pblyara:

M{ _*Mz +...=0

[MoaBwxHbIN 1 HenoABWKHBINA Ooku. KIT/I mpocThix MexaHHU3MOB,




n= Anonesnas
‘A'Sa.I]_‘:EHH

[aBiienue TBEpIOTO TEIA.
@opmyia Ui BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:

p= F
5
121 JaBnenue raza. ArMocdepHoe TaBiIcHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
dopmyrna sl BEBIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=Pgh+ Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. dopmyna Uisi ONPENEICHUS BBITAIKMBAIOIIEH CHIIbI, JCHCTBYIOI
KUJIKOCTD WJIH Ta3:
1.23 -
F Arm. T ng
VYcnoue riaBanus tena. [InaBanue cynoB u BO3ayXoIUIaBaHHe
Mexanudeckue KoJsieOaHUs. AMIUIMTYAA, TIEPUOJ M 4YacToTa KosieOaHui. dopmyrna, Cr
KoJieOaHui:
1.24
v = 1
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaiienue sHeprun npu KojaedaTeaIbHOM
1.26 3aryxaroue Kojebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BoJIHbL. [Ipo1oyibHBIE U TTOTIEpEUHbIE BOJHBI. J[JTHHA BOJIHBI U CKOPOCTD P:
1.27 h=v-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHe 3BYKOBOM BOJIHBI HAa TPaHUIIE IBYX cpel. |
Ipaxmuuecxue pabomoi
N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH TPy
CKOJIbJKEHUS; paOOTHI CHIIbBI TPEHHUsI, CUJIBl YIIPYTOCTH; CPEHEN CKOPOCTU ABMKEHUS Of
1.29 ycKOopeHusi Opycka TMpH JIBMKEHUU IO HAKIOHHOW TUIOCKOCTH; YacTOThI M TEPHOJL:

MasiTHUKA; YacTOThI M MepHoJia KoieOaHU MPYKMHHOTO MasTHUKA; MOMEHTA CHIIBI, JIE
CHWJIBI YIIPYTOCTH TPU MOABEME I'py3a C MOMOIIBIO HEMOABMKHOTO OJ10Ka; pabOThl CHUIIBI
IIOMOIIBIO ITOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOW YacTH Te




HE3aBUCHUMOCTHU BbITaHKHBaIOHleﬁ CUJIBI OT MACCHI TCJIa; CUJIBI TPCHUA CKOJIBXKXCHUA OT CU
pOJia MOBEPXHOCTHU; CHIIBI YIIPYTrOCTH, BOSHHUKAIOIICH B TIPY)KUHE, OT CTENEHH Aedopmair
OT yrila HaKJIOHA HANpPaBIIAIONICH; mepuoja (4acToThl) KOJIeOAaHWH HUTSHOTO MAasiTH
KoJI€0aHUI NPYKUHHOTO MasiTHUKA OT Macchl I'py3a M >KECTKOCTH MPYXKUHBI, UCCIEIC
KoJ1e0aHUI HUTSIHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBECHS pblUara

Dusuneckue A6/1eHUS 8 npupode.‘ MNPpUMEPLI ABMKCHHA C Pa3IMYHBIMHU CKOPOCTAMU

I[ef/'ICTBI/Ie CHJIbI TPCHHA B IIPUPOJAC U TCXHUKE, ITPUJIIMBBI U OTJIMBBI, ABMKCHUC IIJIAHCT C

1.30 JBUKCHHUE JKUBBIX OPraHW3MOB, phlYard B TeJIe YEJOBEKa, BIUSHHE aTMOC(EpHOro |
TJIaBaHUE PBIO, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUIECKIE BOJTHBI,
Texnuueckue ycmpoticmeéa: CUHAOMETP, JATUUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEH

131 pakeThl, phIYAr, TOJIBMKHBIA W HEMOJABW)XKHBIM OJOKHM, HAKIOHHAS IJIOCKOCTh, I

' coOOIIaroIuecs COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN TMPECcC, MaH
MOPLIHEBOM HAcOC, apeoMeTp, IXO0JIOT, MCII0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHKE
2 TEITJIOBBIE SABJIEHUA
91 OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOCHUS BEHIECTBA. |
' razoo0pa3Horo cocrosiHui BemecTa. Kprucrammmieckue u amopdHbie Tena

2.2 JIBmkeHue yacTuil BemiecTBa. CBsA3b CKOPOCTH JBMIKECHHUS YaCTHUIL C TeMITepaTypoid. bpoy

2.3 CmaunBaHue U KalWUISIPHBIC SBJICHUS

2.4 TennoBoe pacHMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

2.6 Bayrpennsis sueprus. Pabora u teronepeaada Kak crmocoObl U3MEHEHHUS! BHYTPEHHEH 9H

2.7 Bupl Temonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS, H3TYICHUE
HarpeBanue u oxnaxjaenue tei. KoauuecTBo TEIIOThl. Y IelbHAs TeIIOEMKOCTh:

2.8 O=cm(t,~t,)
3aK0H COXpaHEHUs YHEPTHUU B TEILIOBBIX MpoIleccaxX. Y paBHEHHUE TEIJIOBOTO OajlaHca:

2.9 Q1 +Qg +..=0
Hcnapenne u xonmeHcanus. VM3MeHeHHe BHYTpEHHEH SHEpruud B Mpoliecce Hucmape

2.10 KHUIKOCTH. Y IeNbHas TermoTa napoobpasosanus: L = Q/m

2.11 BnaxxHocts BO311yXxa

912 [InaBnenue u kpucramnuzanus. VI3MeHeHrne BHYTpEHHEH YHEPTUH MPH TUTABIICHUHU U KPH(

IIJ1aBJICHHUA:




BHyTpeHHsIs SHEeprusi CropaHusi TOIUIMBA. Y IelibHAas TeIJIOTa CropaHus Torutusa: = Q/r

2.13
2.14 [Mpunnmnsl paboTs! TeroBbix apurareneit. KI1/{ temmoBoro nBurarens
Ipakmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO LIMINH/IPA; KOJIMYECTBA TEIJIOTHI,
515 TeMIepaTypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO OIYIEH HAarpeTblii LHUIUHAP; KC
' HarpeTblM LWJIMHJIPOM, MOCJE OMYCKaHUsl €ro B BOJY KOMHATHOW TeMHepaTypbl; OTHO
yIE€IbHOM TEIIOTHI TUIaBJIeHUs Jbja. VccnenoBane n3MeHeHus: TeMIepaTypsl BOJbI Pl
TEII000MEHa IPU CMEIIMBAHUH XOJIOTHOM U TOpsiueii BOJIbI; Mpoliecca UCHapeH Ust
516 Qu3suueckue s61enUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHE U KallWJUIIPHbIE SIBJICHUS B
' n3nydenue CouHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bl; 00pa3oBaHKEe POCHI, TyMaHa
Texunuueckue ycmpoticmea: KanWUISPbl, NMPUMEPHl HCIHOJb30BAaHUS KPUCTAIIOB, XKV
2.17 TEMIEPAaTypbl, TEPMOC, CHCTEMa OTOIUIEHHS JIOMOB, TUIPOMETPBI, ICUXPOMETD,
BHYTPEHHETO CrOpPaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHNW A
3.1 Dnektpuzarus Ten. /[Ba Buaa a3IeKTpUIECKUX 3apsiioB
3.2 B3anmoerictBre 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa
3.4 Onekrpuueckoe nojae. Hanpsoxk€HHOCTh anexkTpuueckoro nois. [lpuHnun cyneprnosu
' KayeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsaoB. [IeHCTBHE S3JIEKTPUUYECKOTO MOJIA HA AIIEKTPUY
' JUAIEKTPUKI
[TocTosiHHBIN 3nekTpuyecKuid TOK. [leficTBus anekTpudyeckoro Toka. Cuina Toka. Hanmpsoke
36 I =qg/t,U=A/
DNEKTPUUECKOE COITPOTUBIIEHUE. Y AETBHOE DIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st ydacTka snekrpudeckoit neru: | = U/R
3.9 [locnenoBarenpbHOE COENMHEHNE IPOBOIHNUKOB:




HapaJIJIeJIBHOG COCIUHCHHEC ITPOBOJHHUKOB paBHOI'O COIMPOTHUBIICHUSA:

U=U;I=1+I;R=2.
- - 2

e

CMelnaHHbIe COCAUHCHHS ITPOBOJHHNKOB

PaboTta u momHOCTE 2nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxoyns — Jlenma:

3.11 O=I"-R-t

3.12 OnbIT OpcTena. MarHuTHoE 1mosie mpsMOTo MPOBOJHUKA ¢ TOKOM. JINHUM MarHUTHOW UH]

3.13 MarauTHo€ 10JI€ IOCTOSIHHOTO MarHuTa. B3anMoielicTBrEe MOCTOSHHBIX MAaTrHUTOB

3.14 JleficTBrEe MarHUTHOTO TOJISI HA POBOJHUK C TOKOM

3.15 OnbiTel Dapajes. SABneHne >IeKTpoMarauTHOM nHayKuuu. [Ipasuno Jlenna
Ilpakmuueckue pabomol
N3mepeHune HIeKTpUYEeCKOTO0 COMPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JJICKTPUUECKOTO
TOKa.

316 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B MPOBOJAHHUKE (PE3UCTOPHI,

' KOHIIaX TPOBOJHWKA; 3aBUCUMOCTH CONPOTHUBICHUS OT JJIMHBI IPOBOJHUKA, ILJIOIIA/T

YIEIBHOTO COMTPOTHUBIICHHUS.
[IpoBepka mpaBuia IS AJIEKTPUUECKOTO HAMPSHKEHUS MPH MOCIEA0BATSIIBHOM COCIMHE
CHJIBI DJICKTPUYECKOTO TOKA MIPH MapauIeIbHOM COCTUHEHHH TIPOBOJHUKOB (PE3UCTOPHI ¥

317 Qusuueckue s61eHus 8 npupode: ISKTPUUECKUE SBICHUS B aTMOocdepe, dJIECKTPUISCTBO

' noJie 3eMiu, Ipeid MoTFCOB, POJIh MArHUTHOTO TTOJIS JIJIS KU3HH HA 3eMJIe, TTOISPHOE CI

Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIepMETP, BOJBTMETP, PEOCTaT, CUé

3.18 AJIEKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTeIbHBIC AJICKTPONPUOOPHI (MPUMEPHI), 3
AJIEKTPOMArHHMT, AJIEKTPOIBUTaTE b IOCTOSIHHOTO TOKA, TEHEPATOP IMOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHbIie BoJIHEL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlygeBas monensb ceta. [IpsimonmHeiHOe pacpocTpaHeHre cBeTa

3.21 3aKkoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 IIpenomnenne cera. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xox nmy4eit B muH3e. DOKYCHOE pacCTOsTHUE THH3BL. OnTHYeckas cuia JuH3bL: D -

3.25 I'na3 xak ontuyeckas cucrema. OnTHyecKue npuoopsl




Ipaxmuyeckue pabomul
W3mepeHne ontudeckoil cuibl coOuparomieil JUH3BL, (HOKYCHOTO pacCTOSHHS cOOl
paBeHCTBA pa3MepoOB MpeaAMeTa U H300pakeHusl, KOTa MpeIMET PacIioIoKeH B JBOWHOM (o

3.26 | crekuna.
HccnemoBanue cBOWCTBA M300pa)KeHUS, TMOJYYECHHOTO C IOMOIIBIO COOMparomei
pacCTOSIHHS JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJa MPEIOMIICHHS CBETOBOTO JIyda OT YT
— CTEKJIO»
397 Qusuueckue aenenus 6 npupode. 3atMeHnsa ConHua u JIyHbl, IBeTa Tell, ONTUYECKUE SE
' pedpakuus, paayra, MUPax)
3.28 Texnuueckue ycmpoticmea. OYKU, IEPUCKOII, (POTOAINIIAPAT, ONTHUECKHUE CBETOBO/IbI
4 KBAHTOBEBGIE SAIBJIEHU A
4.1 PannoaktuBHOCTH. Anb(a-, Oeta-, raMma-u3nydenus. Peakium anbda-u 6era-pacnaga
4.2 OmnsiThl Pezepdopaa no paccesHuto anbpa-yactui. [nanerapuas mogens atToma
4.3 CoctaB atoMHOTO sipa. M30TOTBI
4.4 [Tepuon nmonmypacnana aTOMHBIX SIIEP
4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YMCET
46 Qusuueckue a61eHUs 8 npupode. €CTECTBEHHbIN PaMOAKTUBHBIN (OH, KOCMUYECKHUE JI
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAJHOAKTUBHBIX N3TyYEHUI Ha OPraHU3M YeJlOBeKa
4.7 Texnuueckue ycmpotiicmea: CIEKTPOCKON, MHAUBUYAIbHbBINA TO3UMETP, kKamepa BuiibcoH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [lepriikun .M., UBanos A.M. AkuirionepHO€e 00IIECTBO

«M3parenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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