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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroMm
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npenmera «Pu3nKay.

[IporpamMa mo ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke € ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpernojaBaHusl y4eOHOTro
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpMHpOBaHHE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3Yy4eHUs (QHU3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEAMETHbIE  CBSI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

[IporpamMma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
o0ydeHust (1Mo kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HU3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Yy4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXcs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nKa SBISETCS CUCTEMOOOPA3YIONIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (pr3MUecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HamOoiee SICHble 00pa3lbl MPUMEHEHHs HAyYHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 NaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOIiero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U UHTEpeca K HaykKe Yy
o0yyJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSCHSTH SIBICHUS,

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPIPETHPOBATH JAaHHBIC U MCIOJIH30BATh HAYYHBIE TOKA3ATEIBCTBA JUIS TTOTYUSHHSI

BBIBOZIOBY.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
KOHIICTIIIUH TIpernoiaBaHus ydeOHoro mpeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3AIHIX
Poccuiickoii @enepariuu, peaan3yonx 0CHOBHbIE 00111e00pa30BaTeIbHbIE POTPAMMBI.
[enu nzydyenust pusuku:
e [puoOpeTeHue HHTEpeca M CTpPEeMJICHHs OOYy4aloIMXCsl K HAy4YHOMY H3YyYEHMIO
MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHHA O HAYYHOM METOJe TMO3HaHWS © (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJabTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE NPEACTABICHUN O PONN (GUIUKHU TSI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHIA;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOM
JeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MMOATOTOBKA K JaJIbHEHIIIEMY 00YUIEHHUIO B 3TOM
HaTPaBIICHUU.
Joctuxenne STuUX Ieliell mporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIeUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e nnpuoOpeTeHHe YMEHUH ONHCHIBAaTH W  OOBACHATH (PU3UYCCKUE SBICHHUS C
UCIIOJIb30BaHNEM TIOJyYEHHBIX 3HAHUM;
® OCBOCHHME METOJOB pELICHUS MPOCTEHIINX pacueTHBIX 3ajad C HUCHOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pasBUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,
nabopaTtopHble padOThl M IKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HUCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOCHHE IPUEMOB pabOTHI C WHPOpPMAIUECH (U3HUSCKOTO COICpIKAHUS, BKIIOYAS
WH(GOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (U3MKH, aHAIU3 W KPUTHUYECKOE
OILICHUBaHKE WH(OPMALINH;
® 3HAKOMCTBO cO cepamu mpodeccHoHATBHON AeSITeTFHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHU Ha JOCTIKEHUSX (U3MUYECKOM
HAYKH.
OO1iee ynclio 4acoB, PEKOMEHJAOBAHHBIX JJIS M3Y4eHUs (U3UKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kiiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme mo (QU3MKe MepedeHb J1a0OpaTOPHBIX pabOT U OMBITOB
SBIISIETCS. PEKOMEHIaTEIbHBIM, YUYUTEIb JIeaeT BBIOOP MPU MPOBEACHUN Ta00PATOPHBIX padoT U
OTIBITOB C YU4E€TOM MHIUBUYaTbHBIX OCOOCHHOCTEH 00YJArOIINUXCS, CIIHCKA SKCIIEPUMEHTATLHBIX
3a/laHui, MpeyiaraeéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa M0 (PU3HKeE.

COIEPKAHUE OBYYEHUSA

7 KJIACC
®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUPa.

®usuka — Hayka o npupoje. SABnenus npupoasl. GU3HYECKHE SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHBL. M3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpHI.
ITorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMa €IMHMUII.

Kak ¢u3uka m apyrue ectecTBEHHbIE HAyKu H3ydaroT npupoay. EcrecTBeHHOHay4 HBIN
METO/ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT II0 TMPOBEpKE THMOTe3, OOBsCHEHHE HabmogaeMoro spieHus. OmnucaHue
(bU3nUecKUX SIBICHHUH ¢ IOMOLIbIO MOAETeH

Hemoncmpayuu.

1. MexaHndeckue, TEIIOBbIE, INEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. dusnueckue NpubOpHl M MpoLeAypa NPSIMbIX U3MEPEHHI aHAJIOTOBBIM M LU(POBBIM

npubOpoM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenue 1eHbl ASICHUS KAl H3MEPUTEIBHOTO MpHOopa.

2. H3mepeHue pacCTOSTHUN.

3. Hzmepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3sMepoB MaJbIX TEN.



5. W3mepenue TtemmepaTypbl IpHU IIOMOIIM >KMJIKOCTHOIO TEPMOMETpa M JAaTyuKa
TEMIIEpaTyphl.
6. IlpoBeneHue uccienoBaHUS IO IPOBEPKE TIUIIOTE3bl: AAJBHOCTH IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANILHO, TeM 0O0JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHaya/ibHBIE CBe/IeHUSI O CTPOCHUH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITH, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBwxenne uactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoHu.
bpoynoBckoe nBmxkenue, auddys3us. B3zanmopelicTBHe dYaCTHIl BEIIECTBA: MPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, IKUJAKOCTEH M  TBEPABIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MEXIy CBOICTBaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKCHHUS.

2. Habmonenue muddysun.

3. HaGmropenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimeul.

1. Omenka muaMeTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (GoTorpaduii).

2. OmnbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHUS a30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

JIBH:KeHHMe ¥ B3aMMOJCHCTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBMKeHHE. CKOPOCTb.
CpenHsis CKOpoCTh TP HEPABHOMEPHOM JIB>KEHUH. Pacder myTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpIUU. B3aummonelcTBHe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak mepa uHepTHoctH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEeMa BEIEeCTBa.

Cuna kak XapakTepucThka B3aumogeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBleHue TAroTeHus U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Tema. HeBecomocTs. CiiojkeHue CWil, HallpaBJIEHHBIX I10
onHOI npsimoil. PaBHozelicTBytontas cui. Cuna TpeHus. TpeHHe CKOJBbKEHUS U TPEHUE MOKOSI.
TpeHune B npupoie U TEXHUKE.

Hemoncmpayuu.

HaGnronenne MexaHU4ecKoro JABMKEHMS Tela.

H3mepeHune ckopocTy NpsIMOIMHENHOTO ABMXKEHHUS.

HaGnronenue siBleHUs] MHEPLIKU.

Habumonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

ﬂaﬁopamopubte padomul u onvimol.

1. Omnpenenenne CKOPOCTH PaBHOMEPHOIO JBIKEHUS (IIapuKa B >KUIKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. Ompenenenue cpenHeld CKOPOCTU CKOJBXEHHsS Opycka WM IIapuKa MO HAaKJIOHHOU

IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsDKEHUs (AedopMariui) npy>KUHbI OT
MIPUJIOKEHHOMN CHIIBL.
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5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tena U
XapakTepa COIpUKACAIOIIUXCS TOBEPXHOCTEN.
JlaBJjieHre TBEPABIX TeJl, dKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHU NaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JIaBJICHUS Tra3a oT oObema, Temieparypsl. [lepenada naBieHust TBEPAbIMU TEIAMHU, KUIKOCTIMH
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmarompecs cocyabl. | 'mapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHON
o6omoukn 3emiu. OmnbiTr Toppuyennu. M3mepenue aTtmochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI Haa YypoBHeM Mops. Ilpubopsl it u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JelicTBHE )XUJIKOCTU U Ta3a HAa MOTPYKEHHOE B HUX Teno. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPaTyphl.

Ilepenada naBiueHuUs KUIKOCTBIO U ra30oM.
CooOmiaromuecs cocyabl.
I'mppaBinyeckuii npecc.
[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.
3aBUCHUMOCTb BBITAJIKUBAIOLIEH CUIBI OT 00bEMa MOrpYyKEHHOM 4YacTH Tella MU
IJIOTHOCTHU KUIAKOCTH.
PaBeHCTBO BBITAIKMBAOIIEH CUJIbI BECY BBITECHEHHOM XKUJKOCTH.
8. YcinoBue maBaHMs TeNl: IUIABAHME WJIM I[OTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.
Jlabopamopnwvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHON B KMJIKOCTh
YacTH TeJa.
2. OmpeneneHue BBITAJKHUBAIOIIEH CHIIBI, JEUCTBYIOIIEM Ha Teno, HOrpyXEHHOE B
KUJKOCTb.
3. IlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIONIEH CHJIBI, JEUCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.
4. OmbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIOIICH Ha
TEJIO B *KMJIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUKOCTh YAaCTH TeJla U OT IIOTHOCTH
KUJKOCTH.
5. KoncTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOAKM U OIpPENEICHHE €€
Ipy30II0ABEMHOCTH.
Pabora u MOIHOCTB. DHEpPrus.

Mexanuueckas padbota. MoIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKIOHHas IUIOCKOCTh. I[IpaBmiio paBHOBecUs
priuara. IlpuMeHeHne mpaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IMPAaBHIIO» MEXAaHUKH.
Koadpduuuent mnonesnoro pedictBus (nanee — KIIJ) mpocteix mexanu3moB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHermdeckas W mnoTeHIualbHas 53Heprus. llpeBparienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenve paboOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BIKEHUHM Teda IO

TOPU30HTAJILHON TOBEPXHOCTH.
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2. HccnenoBaHue ycioBHil paBHOBECHS phluara.

3. WMsmepenne KIIJl HakTIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.
8 KUIACC

TemnoBble sIBJECHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cOCTOSTHUM BenlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMUHETUYECKOW Teopun. (CMayuBaHWEe M KaloWULIpHbIE siBIIeHUs. TeruioBoe
pacCIIMpPEHHE U CHKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buyrtpennsiss sHeprusi. CrmocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Teronepenaun: TerIONpOBOAHOCTh, KOHBEKIUS, H3ITyUECHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOoBOro OanaHca. IlnaBneHue u oTBepaeBaHUE KPUCTALTUYECKHX
BEIICCTB. YJIenbHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas Ttemniota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxuocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnumner pabotel TermoBblx aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKCHHUSI.

2. Hab6monenue nuddysuun.

3. HaGmroxenue siBneHUI cMauyuBaHUS ¥ KAWL PHBIX SBICHUH.

4. HaGmoaeHue TenjaoBOro pacuiupeHus Tel.

5. W3meHeHue naBiieHUs ra3a npu U3MEHEHUH 00bEMa U HarpeBaHUM UITH OXJIaKIACHUU.
6. IlpaBuna usmepeHus TeMIepaTypsl.

7. Bunael Tenionepenayu.

8. OxnaxxaeHue Npu COBEPILIEHUU padOTHI.

9. HarpeBanue npu coBepiieHHUH pabOThl BHEITHUMH CUJIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIECTB.

11. HaGnmroneHre KUTIEHUS.

12. HabGmroneHue nocTossHCTBA TeMIEepaTyphl MIPH IIaBJICHHUH.

13. Mopenu TeImIoOBBIX ABUTATEIIEH.

Jlabopamopnuvie padbomot u onvimol.

OnBITH MO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

OMBITHI 1O BHIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.

[IpoBepka THUMOTE3bl JHUHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA S>KUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.
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7. HabmioneHue n3MeHEHHs BHYTPEHHEW SHEpruH Teja B pe3ysbTaTe Tervloneperadd U

paboOTHI BHEITHUX CHIL.

8. MHccnenoBanue siBIeHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OrmpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIY4YEHHOIO BOJOW MpH TEIIOOOMEHEe ¢

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEIMIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHne OTHOCUTENLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEMIOTHI IUIABJICHUS JIbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
tesl. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMM).

Onextpudeckoe nojue. Hanpspk€HHOCT 3mekTpuueckoro noss. IIpuHnun cynepno3uuuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DiIeMEHTapHbIH ayiekTpuueckuil 3apsn. CrtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUs JIEKTPUUECKOTrO0 3aps/ia.

ONEeKTpUYeCKUi TOK. YCJIOBUS CYIIECTBOBAHMS AIIEKTPUUYECKOIO TOKA. VCTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
ONEeKTpUYECKU TOK B )KUIKOCTAX U ra3ax.

Onexkrpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTUBIEHHE
IPOBOJHMKA. Y/IeJIbHOE CONPOTUBJIECHUE BewlectBa. 3akoH Oma Uig  ydacTka IeMlu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JIEKTpUYECKOro Toka. 3akoH J[xoyns—JIenua. Dnexrpuyeckue nemnu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEepruu B ObITy. KOpoTKOE 3aMBIKaHue.

[TocTrosiHHBIE MarHWThl. B3aumopelicTBHE NOCTOSIHHBIX MAarHUTOB. MarHutHoe IoJIe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 *Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe moiie
JIEKTPUUECKOro TOKa. [IpuMeHeHue 31eKTPOMarHuToB B TeXHHUKE. JleficTBUE MAarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lcnonb3oBaHue
IIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnpiTel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CrnocoObl MOMYyYEHHs] 3JIEKTPUUECKOM HHEpruu. ODIEKTPOCTAHLUMH Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poza aNEeKTpUYECKUX 3apsA10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsIJIOB.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

10. DnexTpuuecKnii TOK B )KUJKOCTH.

11. T"a30BBIi1 pa3ps.

12. 3Mepenue cuibl TOKa aMIIEPMETPOM.

13. 3mepenue 37eKTpUYeCKOro HAps)KEHNsI BOIIBTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTHUBIICHUI.

15. BzauMopeicTBrue NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/I€IeHMsI TOJIFOCOB MAarHUTA.

WX R W=
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17.

18

MO,Z[GJII/IpOBaHI/Ie MarHUTHBIX ITOJIEH TOCTOSSHHBIX MarHUTOB.

. OneIT Dpcrena.
19.
20.
21.
22.
23.
24.
25.

MaruuTtHoe 1noje ToKa. JJIeKTPOMarHur.

JlelicTBuE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DIEeKTpOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHYKIIHH.

Oneitel @apanes.

3aBUCUMOCTb HAIIPABIEHHS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHHS.
DeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomot u onvimeol.

1. OnbITHI 110 HAOTIOJACHUIO AIIEKTPU3ALINHN T MHAYKIMEH U IPU CONTPUKOCHOBEHUH.

2. MHccnenoBanue neicTBUS 3JIEKTPUUYECKOTO TOJISI HA MPOBOAHUKH U AUIIEKTPUKH.

3. CoOopka u mpoBepka pabOThI AEKTPUICCKON LIEMTH TTOCTOSHHOTO TOKA.

4. W3mepeHue u peryJimpoBaHUE CUIIbI TOKA.

5. W3mepeHue u peryaupoBaHHe HANPSHKEHUSI.

6. HccrnenoBanue 3aBUCUMOCTHU CHJIBI TOKA, UAYILETO Ye€pe3 pe3UCTOp, OT COMPOTHBIICHUS
PE3UCTOpPA U HAIPSKEHHSI HA PE3UCTOPE.

7. OnpITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO0  CONPOTUBIICHHUS
IPOBOJHHKA OT €r0 JJIMHBI, IIOMIAIH ITOTIEPEYHOT0 CEUSHHS U MaTepHaa.

8. Ilpoepka mpaBuia CIOXKEHHUS HANPSHKEHUH INPU IOCIEAO0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUist CUIIbI TOKA MPH NapauIeIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UYILIETO Yepe3 PE3UCTop.

11. Omnpenenenue MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BbIAEIEMOI Ha pe3ucTope.

12. UccrnenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT HaIlpsDKEHHUS
Ha HEW.

13. Onpenenenue KII1/I narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMO/IEHCTBHSI TOCTOSIHHBIX MarHUTOB.

15. I3y4eHne MarHMTHOTO TIOJNS TIOCTOSHHBIX MAarHUTOB TPH WX OOBEAWHEHUH U
paszieneHnu.

16. UccnenoBanue AecTBUS 3JEKTPUUECKOTO TOKA Ha MarHUTHYIO CTPEJIKY.

17. OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTyILIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIPABJICHHUS TOKA B KaTYIIKE.

18. N3y4eHue neicTBUSE MAarHUTHOTO TOJIsl HA IIPOBOJHUK C TOKOM.

19. KoHctpyupoBanue 1 nu3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. Uzmepenne KIIJ] anekTpoiBUraTeIbHON YCTAaHOBKH.

21. OnBITEl MO WCCIETOBAHUIO SIBICHHUS SJIEKTPOMATHUTHOW WHAYKIIUH: HCCIETOBAHUE
U3MEHEHMH 3HAU€HUS U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KUIACC

Mexanuyeckue siBJIeHMS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe JaBMkeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora obpamenus. JluneitHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHUE.



IlepBbiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYTIEPIO3UIINH CHJI.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuxenune 1uianer Bokpyr Comnnma. IlepBas kocmmueckas ckopocTh. HeecomocTh u
HEpErpy3KH.

PaBHOBecue maTtepuanbHON ToukH. AGCom0THO TBEPAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3amenenue umnyinbca. Mmmnynbc cuibl. 3aKOH COXpaHEHUs HMMITYIIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MouHOCTb. PaboTa cun Tskectu, ynpyroct, TpeHusi. Cs3b
sHepruu U pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
[ToreHmanpHas sHeprus cxartoil npyxunbl. Kunernueckas sueprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHne MeXaHHMUECKOTO JABM)KEHUS Te€Jla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE NyTEW W TPAGKTOPUM TBUKEHHS OJHOTO M TOTO XK€ Tela OTHOCUTEIHHO

pa3HBIX TEJI OTCUETA.

3. HM3mepeHue CKOPOCTH U YyCKOPEHUS MPSIMOJIMHEWHOTO JIBHXKEHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUSI.

5. HaOGnroneHue IBHKEHUS TeJa MO OKPYKHOCTH.

6. HaOnroneHne MeXaHU4ECKUX SBJICHUH, IPOUCXOAAIUX B cucTeMe oTcuéra «Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTENFHO KaOuHeTa (PU3HKHU.

7. 3aBUCHMOCTH YCKOPEHHMS TeJla OT MacChl TeJIa U IEUCTBYIOIIECH Ha HETO CHUJIBI.

8. Halmronenue paBeHCTBa CUJI PU B3aUMOICHCTBUU TEJL.

9. V3MmeHeHue Beca Tena NpU YCKOPEHHOM JIBUYKEHUU.

10. Ilepenaua nmmynbca Ipy B3aUMOJEHCTBUM TEI.

11. IlpeoOpa3zoBaHus 3HEPTUH ITPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMIyJibca MPU HEYNPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aUMO/IEHCTBUU.

14. HabmroneHne peakTUBHOTO JIBHKEHUS.

15. CoxpaHeHre MEXaHMYECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHne MEXaHUYECKOM SHEPTUU IPH IBHXKEHUH TeJla M0 JEHCTBUEM MPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyHnpoBaHue TpakTa A pa3roHa W JalbHEHIIEro PaBHOMEPHOIO JABWKEHUS
[IapUKa WIH TEIEKKH.

2. OmpeneneHnue CpeqHEl CKOPOCTH CKOJBXEHUS OpycKa WM JBIKEHUS IMIApHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOPEHMs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHHHM 110 HAKJIOHHOM
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWKEHHH O€3 HadalbHOMH
CKOPOCTH IYyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBaHue 3aBHCHUMOCTH CHUJIBI TPEHMSI CKOJBXKEHHUS OT CHUJIbI HOPMAJbHOIO
JIABJICHUSI.

7. Omnpenenenne ko3P puIeHTa TPEHUS CKOTBKCHHUS.

8. Omnpenenenue kECTKOCTH MPYKUHBL.



9. Ompenenenue pabOTBl CHIBI TPEHHUS TPU PABHOMEPHOM JIBUKCHHU Tela TII0
TOPU30HTAIEHOMN TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOABEME Tpy3a C HCIOIH30BAHUEM
HETIOIBM)KHOTO ¥ MTOJBIKHOTO OJIOKOB.

11. N3ydyeHue 3aKk0Ha COXpPaHEHUS IHEPTHMU.

Mexannyeckue KoJIe0aHUs U BOJHBI.

KonebarenbHoe apuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHU: HEPHOA, 4acTora,

aMIUTUTYyAa. MareMaTHYeCKHii M NPY)KHHHBIA MasSTHUKA. [IpeBpallieHHe DJHEPrud Ipu
KOJIE0ATEIBbHOM JIBUKECHUU.

3aTyxa}omHe KOJIEOaHHSI. BBIHy}K,IleHHBIe Konebanusa. Pesonanc. MexaHnyecKre BOJIHEI.

CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U OnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Te moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U TONEPEYHbIX BOJIH (Ha MOJEIN).

Habumronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlaﬁopamopuble pabomwt u onvimol.

1. Ormpenenenue yacTOTHI U NEpUOJa KOJEOAHUI MaTeMaTHYECKOTO MasgTHUKA.

2. OmpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUM MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IE€pHOJa KojieOaHWM MOABELIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpPHOAA KOJEOAHUH NMPYKMHHOTO MasTHUKA OT MAaccChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH INEpHOAA KoieOaHWH Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OmBITBI, JE€MOHCTPUPYIOIIME 3aBHUCHUMOCTb IE€pHOAa KoJeOaHUl MpyKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yCKOpeHUs! CBOOOIHOTO MaJCHHUS.

O L L

3JIeKTp0MaFHI/ITH06 moJie 1 3JIEKTPOMArHuTHLIC BOJIHBI.

3J'IGKTpOMaFHI/ITHOC IToJIC. aﬂeKTpOMaFHI/ITHHe BoJIHBI. CBOMCTBA QJICKTPOMATrHUTHBIX

BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSA3MU.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpavyuu.

1. CpoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BoxHOBBIE CBOCTBA CBETA.

Jlabopamopnwvie padbomuvt u onvimol.

1. H3ydeHue CBOMCTB IEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TenedoHa.

CgeroBbI€ SIBJICHMA.

.HyLICBaH MOJeab cBeTa. VMICTOYHUKM CBeTa. HpHMOHHHCf/'IHOC pacnpoCTpaHCHUC CBCTA.

3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

HpCJ'IOMJ'ICHI/IC cBeTa. 3aKOH MpCIOMIICHUS CBCTA. ITonnoe BHYTPCHHCC OTpPAKCHUC CBCTA.

Hcmons30BaHue MOJIHOTO BHYTPCHHET'O OTPAXCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox myuedt B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MUKPOCKONA U

Teneckora. [1a3 kak onrtudyeckas cucreMa. bin3opykocTs U JaabHO30PKOCTb.
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Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CiiokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. TlpsmonuuelHOE pacpOCTPaHEHHUE CBETA.

2. OrtpaxeHue cBerTa.

3. Tlonydenue n300pakeHUIl B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.

5. OnrTryecKkui CBETOBO/I.

6. Xon mydeit B cobuparomieii JuH3e.

7. Xop aydeil B pacceUBalOIICH JIMH3E.

8. Tlomydyenne n300paXKEHUI C MOMOIIBIO JIHH3.

9. Ilpunuun aeiictBus oToarnmnapara, MUKPOCKOIA U TEJIECKOTA.

10. Mogensb riaza.

11. Pa3noxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenne 6€70r0 CBETa MPHU CIIOKEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopnuvie pabomot u onvimel.

1.
2.
3.

N s

HccnenoBaHue 3aBUCMMOCTH yIJla OTPaXKEHUsI CBETOBOTI'O JIyda OT yIJjla MaJeHusl.
W3ydeHne XxapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIila IPEJOMIICHUSI CBETOBOTO Jiyya OT yIJla MMaJeHus Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUIA ¢ TIOMOIIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI IO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnBITEl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU 4Yepe3 ILIBETOBBIC
(UIBTPBIL.

KBaHTOBbBIC IBICHHS.

OmnsiTel Pesepdopna n mnanerapHas mogens aroma. Moaens atoma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie ClIEKTPHI.

PamnoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas wmopens atomHoro szapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
NoJlypacmnajia aTOMHBIX JEp.

SnepHble peakuyy. 3aKOHbI COXPaHEHMsI 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakumm cuHte3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3 L.

Snepnas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4€HUHN HA )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U3y4yeHUs U MOTJIOMIEHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CmexTp Bozopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Paborta cuéTunka MOHU3HUPYIOIIUX U3ITYyYEeHUH.

6. Perucrpauus usinydeHus NpUPOAHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HabmoneHue CIUIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3JIyYEHHS.

2. HWccnepoBaHue TpPEKOB: M3MEPEHHE HHEPrHMM YacTHIBl MO TOPMO3HOMY NyTH (1O
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 1A MOYTb.
[ToBTOpUTENBbHO-0000IIAOIMK  MOAY/Ab IpelHa3HaueH JUIsl CUCTeMaTH3aluud W
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEBHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
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BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3ydyeHUM [NAHHOTO MOJYJS pPEAIM3YIOTCS UM CHCTEMAaTU3MPYIOTCS — BUBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpPEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICAOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQJICHUE YMEHHMSAMU OOBSICHATh (U3UUECKUE SBICHUS, MPUMEHSS TIOJy4YEeHHBbIC 3HAHMA,
pelaTh 3aa4u, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMIINAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4yTO 00y4aroIInecs BBIMOIHSIIOT 3aaHusl, B KOTOPhIX UM Ipe/iaracTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKpY’Karollel MpUpo/ie U OBCEIHEBHOI JKU3HH;

UCIIOJIb30BaTh HAYYHbIE METO/bI MCCIEeIOBaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOIYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI Han0oJiee BaXKHBIX TOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHYECKOTO HCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxgas u3 TemM JaHHOrO MOAYNS BKIIOYAET OJKCIEPUMEHTANIbHOE HCCIe0BaHUe
o0oOmraromero xapakrepa. Moaymb 3aBepiiaeTcsi MPOBEACHHEM JHATHOCTHUECKON U OLIEHOYHON
paboThI 32 Kypc OCHOBHOT'O 00IIEr0 00pa30BaHHUs.

MJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS

N3yuenne (U3MKM HAa YypOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs HANpaBlICHO Ha
JOCTUKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3Y/IbTATOB.
B pesynprare wu3yuyeHus GU3MKM Ha YPOBHE OCHOBHOIO o00miero oOpa3oBaHus y

oOyuarormierocst Oynyt chopMUPOBaAHBI CIEAYIOIINE INYHOCTHBIE PE3YIbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMS:

® - [POsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKOM (hru3nyeckoi
HayKH;

® - [[EHHOCTHOE OTHOUIEHHUE K IOCTUKEHUSIM POCCUNHCKUX YUEHBIX-(PU3HKOB;

e 2) rpa’KAaHCKOr0 U NyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

® - FOTOBHOCTb K aKTUBHOMY YYacCTHUIO B OOCYKJIEHUHM OOLIECTBEHHO 3HAYMMBbIX M 3THUECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® - 0CO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIIMTAHMSA:

® - BOCIpUSATHE 3CTETUYECKUX KayecTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHUS:

® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAaHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHUIIEH COCTABIIIONIEH KYJIbTYPBI;

® - pa3BUTHE HAYYHOH JIF0OOO3HATEILHOCTH, MHTEPECa K UCCIIE0BATENILCKOM NesTEIbHOCTH;

e 5) ¢popmupoBaHHs KYJAbTYPhI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJIyYHs:

® - OCO3HAHME LEHHOCTH Oe30macHOro oOpa3a XH3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30MaCHOTO TIOBEACHUS Ha TpPaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

e - cOpMHPOBAHHOCTH HaBbIKA peduIeKCUH, MPU3HAHUE CBOETr0 MpaBa Ha OIIMOKY U TaKOro
K€ IIpaBa y Ipyroro 4ejIoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:
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® - aKTHBHOE y4YacCTHE B PEIICHUHU MPAKTHYECKHUX 3a1a4 (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHm3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIE M PU3NICCKUX 3HAHUN;

® - UHTEpeC K NIPAKTHUYECKOMY U3YUEHHIO MPOGEeCcCHil, CBA3aHHBIX ¢ (DU3UKOIA;

e 7)3KOJIOrHYeCKOro BOCIIUTAHUS

e - OpUEHTalUs HAa NpUMEHeHHe (U3MYECKHX 3HAHWM /A pelieHHus 3ajgad B 00JacTH
OKpY’Karollel cpebl, MIAHUPOBAHUS MOCTYNKOB M OIICHKM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KAlOILEn CpeJibl;

e - 0cO3HaHHUE IM00aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

e 8) aganTauuy K M3MEHSIIOIIUMCS YCJIOBUAM COIMAIbHON U IPUPOIHON Cpeabl:

e - MOTpeOHOCTh BO B3aUMOJICUCTBUU TMPU BBINOJHEHUH HCCICAOBAHUNM U TIPOEKTOB
(bu3HUECKOI HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

® - IOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1eATeIbHOCTb;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM uucie (OpMyIUpOBaTh HJIEH,
MIOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBHKH;

® - IUTAHWPOBAHHE CBOCTO PA3BUTHSI B MPHOOPETCHUN HOBBIX (PH3UUCCKUX 3HAHUI;

® - CTPeMJICHUE aHAITM3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

® - OICHKa CBOMX JCHCTBHI ¢ y4E€TOM BIMSHHUS Ha OKPYKAIOUIYIO CpPEIy, BO3MOMKHBIX
JI00ATBHBIX TTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHbBI MeTalpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHUBEPCAJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbBIC YUeOHbIE IEHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:
® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBICHUN);
® YCTaHABIIMBATh CYNIECTBEHHBIN MPHU3HAK KJIACCH()UKALIMU, OCHOBAHUS JUI 000OIIEHUS
U CPaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akKTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO-CIICJCTBEHHBIC CBS3M TPU HM3YYCHHH (PU3NYCCKUX SIBICHUA H
IPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJIB30BaHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKTFOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3AaUMOCBSI3AX (PU3NUECKIX BEITUUMH;
® CaMOCTOSITEIbHO BbIOMpaTh croco0 pemieHus YyuyeOHOM (Qu3mueckol 3amauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEHICHUs, BHIOOp HambOoyiee MOIXOMSIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
®  UCMOJb30BATH BOMPOCH KaK UCCIIEAOBATENBCKUI HHCTPYMEHT ITO3HAHMS,
® [POBOJUTH IO CaMOCTOSITEIbHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIH
(bU3UYEeCKU IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OIICHUWBATh HA NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYUYEHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
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CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
HPOBEEHHOTO HAOIIOACHNS, OIIBITA, UCCIIECOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BuTHE (PU3NYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PabGora ¢ undopmaunmeii:

NPUMEHATHh Pa3IMYHbIe METO/bl, MHCTPYMEHTBl M 3alpoChl NMPH TOUCKE M OTOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (hU3nUecKoil 3a1auu;
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3THYHBIX
BUJIOB U (OPM TIPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHMANbHYIO (hOpMy TNpeAcTaBiIeHUss HHDOpMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoOl U UX KOMOMHAITUSMU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUA:

B Xozae oOCyxJeHus ydeOHOro Mmarepuaia, pe3yjibTaToB JabOpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXKJaeMOil TeMbl U BBICKa3bIBaTh UICH,
HalleJIeHHbBIE Ha PEIIeHUE 3aa4ul U MOAep KaHue 01aroKenaTeIbHOCTH OOICHHUS;
COINOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpPYIMX YYacTHUKOB JHAJIOra,
00HapyXHUBaTh pa3IMYUe U CXOJCTBO MO3ULUII;

BBIpaXKaThb CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyoJIMYHO  NPEACTaBIATh  PEe3yJabTaThl  BBIIOJHEHHOTO  (PM3UYECKOr0  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IIPOEKTA);

NOHMMATh U MCHOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHON pPabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

IIPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPraHMU30BbIBATh JACUCTBHUS IO €€
JIOCTHDKEHUIO: paclpelesaiTh POiIM, 00CYKAAaTh MPOLECCHl U Pe3ysbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO 4acTh PabOThI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaIPAaBJICHUIO U KOOPAUHUPYS CBOM JECUCTBHUS C IPYTUMU YJI€HAMH KOMaH/[Ibl;
OLICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH NPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA

Camoopranusauus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUSAX, TPEOYIOUINX Ul peIIeHUs
bu3nyeCKuX 3HAHMI;

OPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHUN (MHIUBUAYaIbHOE,
NPUHATHE PELLICHUS B TPYIIE, IPUHATUE PEIICHUH IPyTIoif);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pelleHuss (U3NYEeCKOM 3aJaud WIM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpeAIaraéMble BApUaHThI PELLIEHUN;

Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a pPEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUIaH €€ N3MEHEHNUS,

OOBSICHATh MPUYUHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaTOB JIEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUECKOTO
UCCIIIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHMBIIUXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;
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OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s HA MECTO APYroro yejoBeKa B XOJE CIopa WK AUCKYCCHU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JJOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI M TAKOE K€ IIPaBO JPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHI:

UCTIOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHMUeCKOoe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHENHOE),  TpaeKTOopHsl,
paBHOJICHCTBYOIIAs cuia, nedopManus (ympyras, IUJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;
paznuuath sBieHus (aud@dys3us, TEII0BOE BUKEHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBIKEHUE, WHEPIIHS, B3aUMOJICHCTBUE TeEll, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpAalleHMs, Iepefada JAaBlIeHUs TBEPIbIMU
TeJIaMH, KUAKOCTIMHU U razaMmu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, PeBpalleHus
MEXAaHUYECKOM HEPIun) MO ONHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (pu3nuecKue SBICHHSI B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XUBOM W HEXHUBOW NpUPOJE, ACHCTBHE CHJIBI TPEHHUS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHU;
OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (M3UUYECKUE SIBICHUS, UCTIONB3ys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, TIIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpHoOro Tema, KUIKOCTH, rasza), BBITAJIKMBAIONIAs CHIIA, MeXaHWdeckas pabora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOI(QQUIUEHT TMOJE3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKas W MOTEHIUaIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKUII CMBICI UCIIONIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI
bu3NYECKUX BEIMYUH, HAXOAUTH (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMH BEJIHMYUHAMH, CTPOUTH TpauKh H3y4YEHHBIX 3aBUCUMOCTEH
bu3HYECKUX BENNYHH;
XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MYECKHe SBICHHUS M MPOLECCHI, HCIOJb3Ys
MpaBHUJia CIOKEHUsI cuil (BIOJb OAHOM MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;
OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil MpPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 JTOTUYECKHX IIaroB ¢ OMopoi Ha 1—
2 W3y4YeHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;
pemats pacuéTHble 3adadyd B 1—2 [EWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
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3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPAaBOYHBIC JAaHHBIC, HEOOXOAMMBIE Ul PEUICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHOU (PU3NYECKON BETMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pPEUIMTh MPU HNOMOIIM (PU3HUYECKHX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOJI0KEHNE
(rumoresy), paszauyaTh M HMHTEPIPETHPOBATH IOJYYEHHBIM pe3yiabTaT, HaXOAUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOBI 110 €TI0 PE3YJIbTaTaM;
IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0KEHUS, COOUPAaTh YCTAaHOBKY U3
IPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH X0/ OIBITa U POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPOBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHUs NPUOOPOB C YUETOM 33aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUI;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHXKYILEIOCs
Tela OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Ted U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOIIAAU
CONPUKOCHOBEHHMSI TEJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYXKUHbBI, BHITAIKUBAIOLIEH
CWIBl OT OO0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJd, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO WCCIENOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cielys MpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThbl MOJy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKECHHBIX TAOMUIl M TpagHKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;
IPOBOJIUTh KOCBEHHBIC HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo TeEla, CWJIA TPEHUS CKOJIbXKEHHUS, JIaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B KHUAKOCTH TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLIMU: TIPU BHINOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;
coOmoiaTh TMpaBWJa TEXHUKM 0€30MacHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;
yKa3blBaTh MPUHIMNBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha MX ONHUCAaHUsA (B TOM YHCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBIEHUM M HEOOXOIUMbIE
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPHUMEPax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTMYECKOTO TIOBEJCHHUSA B
OKpYKarolleu cpee;
OCYILIECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIAEISTh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBOM
WA MOXET OBITh HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MPHU BBHIIOJHEHUN YUEOHBIX 3alaHU HAyYHO-TOMYJSPHYIO JINTEPATypy
(U3NYECKOro Cco/Aep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIAJCTh MpPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (pru3ndecKoro coaepikaHusi, B TOM YHUCIIE MyOJIMYHO J1eNIaTh
KpaTKHhe COOOIIEHUs O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA anmapatr Kypca (u3uKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEMH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYIIIE B COOTBETCTBHUM C IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BBITOJIHEHUEM IUIAHA
NeHCTBUHM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTH TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILIUX.

K xoHuy oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

MCIIOJIb30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEILIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHA
JHEPrus, TEIUIOBOW JBUIATENb, dJIEMEHTAPHBIN JEKTPUUECKUN 3apsill, dIEKTPUUYECKOE
II0JIE, TIPOBOJHUKHM W JHUDJIEKTPUKH, IOCTOSHHBIA JJIEKTPHUYECKUM TOK, MarHUTHOE
1oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMAuYMBAHUE, KalWULIPHBIC SBICHUSA, WCIAPEHUE, KOHICHCALUs,
IUIaBJICHUE, KpUCTAJIIN3aLus (oTBepaeBaHue), KHIICHUE, Terioneperada
(TEnIonpoBOJHOCTh, KOHBEKIUS, WU3JIyUYE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIECHCTBUE
3apsAA0B, JEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOIO IIOJIS HA IPOBOJHHMK C TOKOM, JJIEKTPOMATHUTHAS
UHAYKIMS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM uuciae (GU3NYECKUE SBIEHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SIBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mosie 3eMid, Jpeld MOoIrCcoB, poJib MArHUTHOTO MOJS JUIs KHU3HM Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (hHU3HUECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHAeIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJIEHUSA, YAENbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BIJIAXXHOCTb BO3AYXa, JIEKTPUUYECKHUU
3apsA], CuiIa TOKA, OHIIEKTPUYECKOE HAamNpsKEHHE, CONPOTHBICHUE IIPOBOJHUKA,
yJlelbHOE CONPOTHUBIIEHHE BEIIECTBA, pab0oTa U MOIIHOCTD 3JIEKTPUUYECKOTO TOKa), IPU
ONMCAHWU TMPaBWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCIHOJb3YEMBIX BEIMYHH,
0003HaueHHs M eITUHUIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MYECKHe SBICHHS M MPOLECCHl, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUHM CTPOEHUS BEIIECTBA,
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MPHUHIAIT CYMEPHO3UIMK ToJield (Ha KadeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH cCOXpaHEHUs
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;
OOBSICHATh (pU3MYECKHE MPOLECCH M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyalumn MPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBIISITD
MPUYUHHOCIICACTBCHHBIE CBS3M, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 W3y4EHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHUH, (PU3HMUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;
pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIOJB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaOLIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33/a4yu
3aMMCHIBATh KPATKOE YCJIOBHE, BBISABIATH HEJAOCTATOK JAHHBIX JI PEUICHUS 3a/1adH,
BbIOHMpaTh 3aKOHBI 1 (OPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUEThI U
CPaBHHBATh MMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUYUHBI C M3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PELIUTh MPU IMOMOIIU (PUINIECKUX
METOJIOB,  MCIOJNB3ysd  ONHCAaHHE  KCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPEIOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIECIOBAHUS,
JIeJIaTh BBIBO/IBI,
MIPOBOJIMTH OMBITHI TIO HAOJIOJCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KanWwUIspHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHHUS BO3[dyXa OT €ro o0béma,
TEMIEPaTypbl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
U3Nydaronie (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM W TUIOMIATd €€ TOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE DIIEKTPUYCCKUX 3apsiIOB, B3aMMOJICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YaIM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBA AJIEKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MpPOBEpPsSEMbIe MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpY/ZOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMyIUpOBaTH BHIBOJIBI;
BBITIOJTHSATE MPSMBIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKa, HANPSDKEHUS C HKCIIOJB30BAaHUEM aHAJIOTOBBIX IMPUOOPOB M JATYHUKOB
bu3NYECKUX BENWYHH, CPaBHHMBATh PE3YNbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMI
a0COTIOTHOW MOTPEIIHOCTH;
MPOBOJNTH MCCIIECTOBAHHE 3aBHCHUMOCTH OIHOW (DPM3UYECKOW BETUYMHBI OT JIPYrod C
UCIIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JITMHBI, TUIOMIAIN MOTIEPEYHOr0 CEUYEHUS M YACIHHOTO CONPOTUBIICHUS BEIIECTBA
MIPOBOJHMKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HAa MPOBOIHUKE,
UCCIJIEJIOBAaHHUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHM MpPOBOJHUKOB):
IUTAHUPOBATh MCCIEOBaHNE, COOMPATh YCTAHOBKY M BBHIMIOJTHATH M3MEPEHUs, CIEAys
NPeUIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTAThl MOJYYCHHON 3aBHCHMOCTH B BHJIE
TabNuIl ¥ TpauKOB, IeTaTh BHIBOJBI MO PE3yabTaTaM UCCIICIOBAHUS;
MIPOBOJINTH KOCBEHHBIC M3MEpEHUs (U3NYCCKUX BEIUYHH (yIeIbHAS TEIIOEMKOCTH
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pad0OTa U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COoOUpaTh OKCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKECHHOW WHCTPYKITUH, H BEIYHUCIISATH 3HAUCHNUE BEITMYNHBI,
coONrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 7TabopaTOpHBIM
o0opynoBaHueM;
XapaKTepU30BaTh NPUHIUIBI JIECHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECCKHUX
YCTPOMCTB C OMOpPON HAa WX OMHCAaHUS (B TOM YHCJE: CHCTEMa OTOILICHHS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETYHK DIICKTPUUICCKOM
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OHEPIUHU, HIIEKTPOOCBETHTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIATENb
IOCTOSIHHOTO TOKAa), HCHOJB3ysd 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOICTBA M H3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEI'O CrOPaHHUs, 3JIEKTPOCKOI, PEoCTar), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIeN0BaTEeIbHBIM U MapauleibHbIM COCIUHEHUEM
AIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;
IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPAx) HPAKTUYECKOTrOo
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TMpH OOpaIIeHUHd C NPUOOpPaMU U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKarolleH Cpese;

OCYILECTBIIATh MOMCK HH(pOpManuu (uzndeckoro cojepxanus B HHTepHere, Ha
OCHOBE MMEIOLIUXCA 3HAHUN M NYTEM CpaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpasi SBISETCS NPOTUBOPEUYMBON WM MOXET OBITh
HEJI0CTOBEPHO;

MCII0JIb30BaTh IIPU BBIOJHEHUM Y4YE€OHBIX 33JaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATypy
(U3NYECKOr0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HHGOpMALMM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NIHCbMEHHBbIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3MYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM HCCIIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3YyYCHHbIM MOHATHHMHBINA ammapat
Kypca (pHU3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAINCH;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W MCCIEIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenesiaiTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 3aJadyami,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMOJIEHCTBHE, TPOSBIISAs TOTOBHOCTh pa3peliaTbh KOH(IJINUKTHI.

K xoHuy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHSA: CUCTEMa OTCYETa, MaTepUallbHas TOYKa, TPACKTOPHs,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHU4YeCKue KojiedaHWsi W  BOJIHBI, 3BYK, MHQPa3ByK U  YyIbTPa3BYK,
3JIEKTPOMAarHUTHbBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIIEKTPhl HCIYCKaHWs W TOIJIOHIeHMs, anbda, Oera- M ramma-
U3JIy4E€HMs, U30TOIIBI, JCPHAst DJHEPIETHUKA;

pa3iauuath SBJICHUS (pPaBHOMEPHOE U HEpPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJIeHHE Tell, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCUCTBUE TEJ, PEAaKTHUBHOE JBUKCHHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, IMPSIMOJIMHEHHOE PpacCIpOCTPAHECHHUE,
OTpa)KE€HHE U NPEJIOMIICHHE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHUE
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTPaJbHBIX I[BETOB, JUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMYaTOro CHEKTpa H3JIy4eHUs)
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[I0 OINMCAHUIO HUX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX
JIaHHOe (U3UYECKOE SIBICHHE;

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroIleM Mupe (B
TOM 4Hciie (U3NYECKUE SABJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cUCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
XKUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMMYECKHE BOJIHBI, IIyHAMH, 3XO, LBETa Tell,
ONTUYECKUE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOe  JCWCTBUE  BHIUMOTO,
yIAbTPa(uOJETOBOrO U PEHTIE€HOBCKOIO H3JIY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyUYCHHE MPUPOJHBIX MHHEPAJIOB,
JieicTBUE palnOAKTUBHBIX U3JIyYCHUH Ha OPraHU3M 4elloBeKa), IPU 3TOM ME€PEBOAUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYLIECTBEHHBIE CBOWMCTBA (IPU3HAKM)
(bu3nUecKuX sBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOIMCTBA Tel U (pU3MUYECKHUE SBJICHUS, UCTIONB3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM JBM)KEHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHUJa TPEHUs, CUila YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMsSI, BEC TeJla, UMILYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOILIHOCTh, MOTEHLUAIbHAS SHEPTUs Teja, NOIHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHASL SHEPIUs CKAaTOW NPYKUHbI, KUHETUYECKast
SHeprus, IOJHas MEXaHWYecKas SHEeprus, Mepuo] W 4YacToTa KoJieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, [MOKA3aTeIb IMPEIOMIICHUS
cpezbl), PU ONUCAaHUM MPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHHUIBI (DU3NYECKHX BEIMYWH, HAXOIUTHh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy N3y4SHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEINIHH;

XapakTepu3oBaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPIO3ULUU CHII,
IPUHLINI OTHOCUTENbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUs HUMITYJIbCA,
3aKOHBl OTPA)XKCHHsSI M TIPEIOMIICHMSI CBETA, 3aKOHBl COXPAHEHHs 3apsl0BOrO H
MaccoBOI'O 4YHCEN TMpHU SAEPHBIX pPEaKIUsIX, MHpH 3TOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMaTUYECKOE BBIPAYKEHHE;

OOBSACHATh (PpU3MUECKHE MPOILECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOpPOil Ha 2—
3 u3y4YeHHBIX CBOWCTBa (DU3MYECKUX SBIEHUH, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Y
3aKOHBI M (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHaIn3a
yCIOBUSL 3aJadyd 3allUChIBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLINE WIN
M30BITOYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE Ui PEIICHUs,
IIPOBOAMTH PACUETBI M OLEHUBATh PEATMCTUYHOCTH IIOJYyYEHHOTO 3HAYEHUS
(U3UYECKON BETMYUHBIL;

pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPEIOJIOKEHNEe, OLIEHWBATh MPAaBWJIBHOCTh TMOpPsSAKAa MPOBEACHUS MCCIEIOBAHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yabTaThl HAOIIOCHUN U OIBITOB;

IIPOBOAMTH OMNBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil MpyKMHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3JioKeHHe OeJIoro cBeTa B CHEKTP, M3YyYEHHE CBOMCTB H300pakeHUs B
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IUIOCKOM 3€pKaJie M CBOMCTB HU300pakeHHs MpeaMera B coOHMparomiel JIMH3e,
HaOJIIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PYAOBaHMS, OMIMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

NOPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSMBIX HW3MEPEHUH, ONpenenss CpeaHee
3HAUYCHHE H3MepseMOoill BeauM4MHBI ((HOKYCHOE pPACCTOSHHE COOMparouied JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO TPUOopa);

IPOBOJIUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
OPSAMBIX M3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuoja KoJe0aHW MaTeMaTH4ecKoro
MasTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBETa OT yrja HaJeHus U
yria IpejJoMJIEHUsl OT yIila MajeHus): IJIaHUpOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
codupaTh YCTaHOBKY, (UKCUPOBaTb pe3yJabTaTbl IOJIYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AETaTh BBIBOJABI MO PE3ylIbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUS (PHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOTHOTO Ta/ICHHS,
KECTKOCTh NPYKUHBI, KOOPPUIHUEHT TPeHHsI CKOJIBKEHUS, MeXaHHuyeckass pabdora u
MOIIIHOCTh, 4YacTOTa M MNepuoja KojeOaHWH MaTeMaTUYECKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUsS, COOMpATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHSTH
U3MEpEeHus, clenys NPeasio)KeHHONM MHCTPYKIMM, BBIYMCIATh 3HAaUCHHUE BEJIMYMHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaThl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOmoaTh TpaBWJa TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;

pa3inyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PM3MYECKMX MOJeNel: MarepuanbHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHast MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb AaTOMHOT'O Spa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOH HA UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJOKEHHUS,
pPAacCTOSIHUA U YCKOPEHMUSI, paKkeTa, 3X0JI0T, OUKH, IEPUCKOII, oToanmnapaT, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucmonb3ys 3HaHUSA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOLIECCOB MPHU PELICHUH y4eOHO-
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbI JUISl MOCTPOCHUSI M300paKEHUH B IJIOCKOM
3epKaiie U cobuparolei JTuH3e;

IPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW KM3HM A OOecredeHus
0e30MacHOCTH TpU OOpalieHMH C OpuOoOpaMu M TEXHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolleu cpee;

OCYLIECTBIIATh MOMCK HH(pOpManuu (¢uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOUCKOBBIM 3allpoc, HAXOMUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYCHHOW WH(GOpPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIOJIB30BaTh TIPU BBIMIOJHEHUN YYEOHBIX 3a/IaHU HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(Gu3NYECKOro COJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
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BJIAJCTh MPHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOILICHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJBbKUX MCTOYHHKOB (U3MUECKOro COAEpKaHMs, MyOIMYHO IpPEICTaBIATh
PE3yJIbTaThbl HpOCKTHOfI nJIn HCCHeI[OBaTGHBCKOﬁ ACATCIIbBHOCTH, IIPU 3TOM I'paMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (GU3uKd Hu
COINpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTalueldl ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM Kontponbusre  TpakTieckue deKkTpoHHbIE (LM (POBbLIE)
n/n NMPOrpaMmblI Bcero paGoTHI paGoTEI o0pa3oBaTe/ibHbIE PeCypPChI
Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®du3nka - HayKa 0 IpUpoje 2 https://m.edsoo.ru/Z1V7L302N
1.2 DU3NYECKUE BETUYNHBI 2 1 https://m.edsoo.ru/KSVOT6K4K
1.3 EcrecTBeHHOHAaY4YHBIN METOJ TO3HAHUSA 2 1 https://m.edsoo.ru/UOY 1E8T7R
Hroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeICHUS] O CTPOEHHUH BellleCTBa
2.1 CrpoeHnue BemecTna 1 https://m.edsoo.ru/W1D9YOCTF
2.2 JABIIKCHHE H B3AHMOCHCTBHE HacTHI 2 1 https://m.edsoo.r/A9T9PSS6R
BEIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexannueckoe OBUKEHUE 3 https://m.edsoo.ru/S8Y6F5F71
3.2 Huepuus, macca, II0THOCTh 4 1 https://m.edsoo.ru/C3I18B7U3M
3.3 Cuia. Bunsl cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazneny 21
Pa3nea 4. /laByieHne TBEPABIX TeJl, :KUAKOCTEN U Ia30B
4.1 Japaenne. Ilepenata rapieHus TREP/BIMH 3 https://m.edsoo.ru/X9P8I2M7R
TeJIaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 JlaBiaeHne KUJIKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z
43 AtmocdepHoe naBieHNE 6 https://m.edsoo.ru/Q8S1E3WI1Q
4.4 JeHCTBHE XIUKOCTH H rasa Ha 7 2 3 https:/m.edsoo.ru/X IN1QIT1K
NOrpyXEHHOE B HUX TEJIO
Hroro no paszueny 21
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Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

5.1 Pabota u MomHOCTh 3 1 https://m.edsoo.ru/Q5S A4LEMEW
5.2 IIpocTeie MeXaHU3MBI 5 1 https://m.edsoo.ru/P3H8TOGSW
5.3 MexaHnuueckasi SHeprus 4 1 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazgeny 12
Pe3epBHOE Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 63 4 12
[TPOTPAMME
8 KIIACC
KoJsnyecTBo yacos
Ne ni/nt HaunmeHoBaHMe pa3/je/ioB U TeM KonTtposbnbie  Tpakriecke DJIeKTpOHHbIe (LM (POBbIE)
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
Pa3nen 1. TemioBble siBjieHUs
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V IR
1.2 TerutoBbie MPOUECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Wroro no pazneny 28
Pa3nes 2. DiekTpuyecKkue H MArHUTHBIE SIBJICHUS
2.1 IICKTPHHCCKIE 3aPAIEI. SAPKCHHEIE Tena 7 1 https://m.edsoo.ru/B7YSRIASA
U UX B3aUMOJICHCTBHE
2.2 IToCTOSAHHBIN JIEKTPUUECKUI TOK 20 2 7 https://m.edsoo0.ru/O5S3Y2NO0J
2.3 MarsuTtHble SBICHUS 6 1 1.5 https://m.edsoo.ru/V2V6P6T3S
24 DJIEKTPOMArHUTHAsT MHYKIHS 4 https://m.edsoo.ru/V7C3B4P8F
Uroro no pazgeny 37
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/C8J6U6B71
OBUIEE KOJIMYECTBO YACOB I10 63 4 145

[TPOTPAMME
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9 KUIIACC

HaunmenoBanmue pa3xesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n NPOrpaMmblI Bcero Koutpoaphbie  Ipaxkruieckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro 10 | hitps://m.cdsoo.r/TSL5V2HAO
OTHCAHUS
1.2 B3aumonelicTBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue Koyie0aHus 7 3 https://m.edsoo.ru/RII4YOM6Z
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/I9K8U INSM
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 IICKTPOMATHHTHOE NO/Ie 6 2 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/Z8D1B7TOV
4.3 PaznoxeHnue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/Z9X0C2NOL
Wroro no pazmeny 15
Paszgen S. KBaHnToBbIe siBJIeHUA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CrtpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 S nepHble peakuu 7 1 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pazneny 17
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Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IUIT MOAYJIb

6.1

[ToBTOpenue u 0000IIEHUE CONEPIKAHUS

Kypca ¢u3mku 3a 7-9 kimace

https://m.edsoo.ru/O7S0Z6M31

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — HayKa O PUPOJIE.
SBnenuns npupojibl. Duszndeckue
SIBJICHUSI

Mexanndeckue, TeIIOBEIE,
JJIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
dusnyeckre BEIMYUHBI U UX
U3MEpEHHE

KoJsnuyecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/DOCS8D7TOT

https://m.edsoo.ru/D403V3C4E

https://m.edsoo.ru/ASLSF2X3M

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIX
KUJKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIEpATyphl"”

https://m.edsoo.ru/X5Y7T7W7L

Kak ¢uzuka u gpyrue
€CTECTBEHHbBIC HAYKU U3y4YalOT
npupoay. EctecTBeHHOHay4HbIN
MeTo/ Imo3Hanus. Omrcanue
buU3HYECKUX SIBICHUU C
IIOMOIILIO MOJIEIeH

https://m.edsoo.ru/S4G5Z7W4R

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JAIBHOCTH MOJNETA

https://m.edsoo.ru/G5G3K2T6F
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10

11

12

13
14

[1apuKa, MyneHHOro
TOPH30HTAIILHO, TEM OOJIBIIIE,
yeM OoJIblIe BhIcOTa Imycka'

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

JIBM>KEHME YacTHUIl BEUIECTBA

Ypoxk-uccnenoanue «OIbITHI 110
HAOII0ICHUIO TEIIOBOTO
pacCUIUPEHUS Ta30B»

ArperaTHble COCTOSIHMSI BELLIECTBA

B3anMocBs3b MEXKIY CBOHCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X
ATOMHOMOJIEKYJISIPHBIM
ctpoeHrneM. OcoOeHHOCTH
arperaTHhIX COCTOSTHUN BOJIBI

Mexaaudeckoe JBMKEHUE.
PaBHOMEpHOE M HEPAaBHOMEPHOE
JIBUKEHHE

Cxkopoctb. Enunuiel ckopoctu
Pacuer nytu u BpemeHn
JIBUKECHUS

https://m.edsoo.ru/WOU7W3M3Y

https://m.edsoo.ru/FOY6CIWOU

https://m.edsoo.ru/ESM4S0P31

https://m.edsoo.ru/J7TM9P7C5R

https://m.edsoo.ru/W5SH7U3F9Q

https://m.edsoo.ru/R7JOL1Y27Z

https://m.edsoo.ru/R4J1R8COD

https://m.edsoo.ru/NOZ2K8U7M

15

16

Wuepuus. 3akoH UHEPIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUSL CKOPOCTH
JIIBYOKEHUS Tel

IInotHOCTE BemecTBa. Pacuer

Macchl 1 00bEMa TeJIa 10 €ro
IIJIOTHOCTH

https://m.edsoo.ru/A3L5S3L4X

https://m.edsoo.ru/V6Z9YS5B6W

17

JlaboparopHas paboTa
«OmnpeeneHue MIOTHOCTH

https://m.edsoo.ru/S7G8LEPOD

27




18

TBEPIOIO TEJIA»

Pemrenue 3agad mo reme
"ITnoTHOCTH BemecTna"

https://m.edsoo.ru/M3I10LOM4V

19

Cuna Kak XxapakTepuCTHKa
B3aumozeicTeus ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/J7T1IMOSSL

20

JlaGopaTtopHnas pabota
«3y4eHue 3aBUCUMOCTH
pacTsoxeHus (aedopMarivim)
MPYKUHBI OT TIPHIIOKESHHOM
CHUJIBD»

https://m.edsoo.ru/USG2K4X2X

21

22

SBnenune Tarorenusa. Cuna
TAXKCCTH

CBsi3b MEXy CHIION TSAXKECTH U
Maccoll tena. Bec tema. Pemmenue
3axa4y o teme "Cuina tsoxkectd"”

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

23

Cuiia TsKeCTH Ha APYTrux
mwrageTax. ®usudeckue
XapaKTEPUCTUKH IIJIAHET

https://m.edsoo.ru/J3P1JOR6G

24

I/I3MepeHHe CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/TIA7G9TOW

26

CrnoxxeHue AByX CHII,
HaIpaBJIEHHBIX MO OJJHON
npsiMoil. PaBHOACHCTBYOIAs CUII

https://m.edsoo.ru/M7B5G50Q1S

27

Pemenue 3agad mo teme
"PaBHonelicTBytomas cui"

https://m.edsoo.ru/S9S0A2G8G

28

TpeHune CKONbXEHUS U TPEHHUE
nokosi. Tpenue B npupone u
TEXHHKE

https://m.edsoo.ru/Y5Z2X9T0D

29

JlaboparopHas paboTa
«M3yueHne 3aBUCUMOCTH CHJIBI
TPCHUS CKOJILXXCHUSA OT CUJIbI

https://m.edsoo.ru/S405T2N21

28




30

JIaBJICHUS U XapakTepa
CONPUKACAOLINXCS
ITIOBEPXHOCTEMN

Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOINICH CUIIBI

https://m.edsoo.ru/S8X3Z8ESN

31

32

33

34

Penrenue 3amau mo remam: «Bec
tenay, «['papudeckoe
n3zo0paxenue cuiy, «CHUIIbD,
«PaBHOIEUCTBYIOIIAS CUID»

KonTtponpHas pabora no Temam:
«MexaHN4ecKOe JBIKEHUEY,
«Macca, II0THOCTBY, «Bec
Tena», «['paduyeckoe
n3o0pakeHue crn, «CHIb»

HaBnerne. CiocoOb1
YMEHbIIIEHUS U YBETUYCHUS
JTaBIICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJICHHS ra3a oT 00bEMa,
TEMIIEPATYpPhI

https://m.edsoo.ru/K9T0Z801]J

https://m.edsoo.ru/U4Y0Y4M9Z

https://m.edsoo.ru/PSF1P3P1A

https://m.edsoo.ru/JSQ5Q3A7S

35

Ilepenaya naBiieHUs TBEPABIMU
TeJIaMH, KUIKOCTIMH U Ta3aMH.
3akon [Tackans

https://m.edsoo.ru/SEM4I516V

36

I[aBHeHI/IC B XXUJAKOCTH U Irasc,
BBI3BAHHOC JleﬁCTBHeM CHIJIbI
TAXKCCTH

https://m.edsoo.ru/P9T7U9I0W

37

Permrenue 3agad mo reme
«JlaBneHne B )KUIKOCTH H rase.
3akoH [Tackanga»

https://m.edsoo.ru/P3Z4T7X2H

38

Coob1maronmecs: cocysl

https://m.edsoo.ru/DI1L8KS5ZI1E

39

I'mapaBauyeckuit mpecc

https://m.edsoo.ru/Q8I3F1N2H

40

Manowmetpsl. [lopriHeBoi

https://m.edsoo.ru/Y2FOW6NG6E

29




41

42

SKHIKOCTHBIM HAcOC

Atmocdepa 3emnn. [puannel
CYIIECTBOBAHMS BO3IYIIIHON
0000uKkH 3emiau. 3aBUCHMOCTD
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HA/] ypOBHeM MOpSI

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/T5X4E4R9R

https://m.edso00.ru/V6JOG1DOV

43

44

45

H3mepenune arMmochepHOro
nasienust. Oneit Toppuuernin

3aBUCUMOCTH aTMOC(EepHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOps
bapomerp-anepou.
ATMoOc]epHOe 1aBJIeHHE Ha
Pa3IHYHBIX BBICOTaX

https://m.edsoo.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9I5MOP

https://m.edsoo.ru/W502H6F5V

46

47

48

Pemienue 3amau mo teme
"ATtmocdepHoe naBieHue"

JlelicTBrE )KUJIKOCTH U Ta3a HA
MIOTPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTtopHast pabota
«OrmpeneneHue BbITATKUBAIONIEH
CHUJIbI, ICMCTBYIONIEH Ha TEO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/HSHOV1T3P

https://m.edsoo.ru/E2P8Y 7147

https://m.edsoo.ru/X6V4Q6P8Z

49

JlaGopatopHasi paboTa 1o Teme
«Hccnenosanue 3aBUCUMOCTH
Beca TeJa B BoJE OT 00bEMa
MOTPY>KEHHOH B KUAKOCTH YaCTH
Tena»

https://m.edsoo.ru/S2I0KONSP

50

II;maBanue ten

https://m.edsoo.ru/P2K8C006X

51

JlaGopaTtopHnas pabota

https://m.edsoo.ru/C4R5T8Y2V

30




"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
onpezaeneHue eé
rpy3onoabEMHOCTH"

52

Pemenne 3a7a4d mo Tremam:
«IInaBanue cynos.
BosnyxonnaBanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U
ra3oB»

https://m.edsoo.ru/A9D2Q8A3H

53

Mexanunueckas paboTa

https://m.edsoo.ru/C2M3D5Y4L

54

MomnocTts. Equnuiiel MoniHocT

https://m.edsoo.ru/HEY9KOX2T

55

VYpok-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
HoanLéMe 1o Jiectauie"

https://m.edsoo.ru/T7G0J7WS5I

56

[IpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuil Ha pelyare

https://m.edsoo.ru/B3U9T8M3K

57

KonrponbHas padora no reme
«/laBneHue TBEpABIX TEI,
AKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ROTOHON1C

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBnenue
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas
poBepoyHas paboTta

https://m.edsoo.ru/W1TOB1B8U

59

60

Prryaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBuit
PaBHOBECHS pbIyara

Penrenue 3amad mo reMe
«Y ClIOBUSI pABHOBECHSI pblyara

0.5

https://m.edsoo.ru/R5K100H9K

https://m.edsoo.ru/L5SG5Q2K80

31




61

62

Koaddunment nonesnoro
NENCTBUS MEXaHU3MA.
JlaboparopHas pabota
«3mepenue KII/] HakinoHHOM
TUIOCKOCTH

Pemrenne 3agau mo teme "Pabora,
MoimHocTh, KIT/T"

0.5

https://m.edsoo.ru/J4K776J21

https://m.edsoo.ru/Z8YSDOL2Y

63

Mexanuueckas OHCPIHU-.
Kunernueckas n HNOTCHIHAaJIbHasA
OHCPIuAa

https://m.edsoo.ru/P4V40409T

64

65

3aKOH COXpaHECHHUS
MEXaHUYECKON YHEPTUU

YPpOK-3KCIIEPUMEHT 11O TEME
"DKCIIepUMEHTaIbHOE
onpeiesicHue U3MEHEHUS
KUHETUYECKOMN M IMTOTeHIMAILHOM
SHEPTUHU MIPU CKATHIBAHUU TEJIa
10 HAKJIOHHOM MI0CKOCTH"

https://m.edsoo.ru/LON7T0ODI9C

https://m.edsoo.ru/Y6G409K7U

66

KonTponbHas pabora no teme
«PaboTta 1 MOLITHOCTh. DHEPTUs»

https://m.edsoo.ru/P2Z7P4G4N

67

PesepBHblit ypok. Pabora c
TEKCTAMU II0 TEME
"MexaHndeckoe aBHKeHue"

https://m.edsoo.ru/J4Y7W4R47Z,

68

PesepBHblit ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MoiHoCTb. DHEprus"

https://m.edsoo.ru/A57Z2G6YIM

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12
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8 KUIACC

KoaudecTBO 9acoB

Ne Tema vooKa K I Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n P Bcero OHTPOILHBIC paKThieckue u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThbI

OCHOBHBIE TIOJIOKEHUS

1 MOJICKYJIAPHO-KHHCTHHECCKON 1 https://m.edsoo.ru/I1L6WSX0Z
TEOPHUH U UX ONBITHBIE
MIOATBEPKICHUS

2 Macca u pasmep atomos u 1 https://m.edsoo.ru/P7F6L.4R6L
MOJIEKYI
Mopaenu TBEpIOTO, )KUAKOTO U

3 ra3000pa3HOro COCTOSHUMN 1 https://m.edsoo.ru/N9T7D1S1F
BEILIECTBA
OObscHEeHne CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro

4 COCTOSIHUI BEUIECTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH

5 Kpucranmeckue u avopgusie 1 https://m.eds00.r/HEW208V 5D
Tena

6 CMatHBAHHE H KAMUILIPHOCTD. 1 https:/m.edsoo.r/M209B3R 1L
[ToBepXHOCTHOE HaTsKEHUE

7 TernnoBoe paclIMpEHUE U CKATHE 1 https://m.edsoo.ru/J7T1TSC3B
Temneparypa. CBsi3b

8 TEMIIEPATYPHI CO CKOPOCTHIO 1 https://m.edsoo.ru/CO9P4B3B3E
TETJIOBOTO ABUKEHUS YaCTHI]

9 BryTpemsst onepri. Criocotet 1 https://m_edsoo.ru/F1S701S9X
W3MEHEHUS BHYTPEHHEH YHEPruu

10 Bunael rerionepenauu 1 https://m.edsoo.ru/R8O0E4G2]

11 Ypok-KoHGepeHns 1 1 https://m.eds0o.r/RODSOIVOQ

"[IpakTH4eCcKOe UCTIOIb30BAHUE

33




12

TEIJIOBBLIX CBOUCTB BCIICCTB U
MaTepUaIOB B IEIISX
sHeprocOepexeHus"

KonndecTBo TemIoThL. Y AeIbHAs
TCINNIOEMKOCTh

https://m.edsoo.ru/F6M7EF7K8S

13

VYpaBHEHHE TEIUTOBOrO OajaHca.
Teruioo0MeH ¥ TEmI0BOE
paBHOBECHE

https://m.edsoo.ru/E7TRIC6G1Q

14

15

JlaGoparopHnas pabora
"UccnenoBaHue SBICHHS
TEII000MEeHa MPU CMENTUBAHUH
XOJIOAHOU U Topsiueit BoabI"

Pacuer koaudecTBa TEILIOTHI,
HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa U BBIAEISIEMOr0 UM MPHU
OXJIaXKICHUH

https://m.edsoo.ru/Q8R9C6H2R

https://m.edsoo.ru/X8H6JIWO0Y

16

17

JlaboparopHnast pabota
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BemecTBa"

DHeprus ToIMBa. Y aenbHas
TEIJI0Ta CTOPAHUS

https://m.edsoo.ru/H4V70Q308C

https://m.edsoo.ru/M8M57Z4K6B

18

IInaBnenue u OTBCPJACBAHUC
KpUCTATNIMICCKUX TECII. Y,I[GJ'II)HaSI
TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/D3W3A4Q21

19

JlaGopatopHnas pabora
"OnpeneneHue yaeapbHOU
TEIUIOTHI MIJIaBJIEHUS Jbaa"

https://m.edsoo.ru/GSPOHOX5B

20

21

[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue

KI/IHGHI/Ie. YI[CJIBHaSI TCILJIOTA
nmapooOpa3oBaHus U
KOHJIEHCAlIMU. 3aBUCHUMOCTh

https://m.edsoo.ru/V4Y0X8O3H

https://m.edsoo.ru/I6M5SB7X7T

34




TEMIIEPATYPbI KUIIEHUS OT
aTMoc(hepHOro JaBleHUS

22

23

BrnaxnocTs Bo3ayxa.
Jlaboparopnas pabota
"OmnpeneneHne OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yxa"

Pemenue 3agau Ha onpenenenue
BJI&XKHOCTH BO3/yXa

https://m.edsoo.ru/NOG6HSC2D

https://m.edsoo.ru/D0J8G4K8H

24

25

26

[TpuHIMIBI PaGOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO
CropaHus

KII/ TermmoBoro nBurarensi.
TennoBbie ABUTATENH U 3aLUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U
MIpEBpAIICHUS YHEPTUHU B
TEIUIOBBIX Ipolleccax

https://m.edsoo.ru/J7B1B5SESE

https://m.edsoo.ru/S8A4K7F3F

https://m.edsoo.ru/ION7C7D71

27

28

[ToaroroBka Kk KOHTPOJIBHOU
pabore o Teme "TermoBbie
siBIeHUs. MI3MeHeHne arperaTubix
COCTOSHUM BemecTna"

KonTponbhas pabota no teme
"TermnoBble siBIcHUA. M3MeHeHne
arperaTHbIX COCTOSTHHUI
BenecTa"

https://m.edsoo.ru/F2Z3K2F2D

https://m.edsoo.ru/EQOI6W3U2P

29

30

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUCCKUX 3aPST0B
Ypoxk-uccienoBanue
"DnexkTpu3auus Teqa UHAYKIUEH 1
MPU CONTPUKOCHOBEHUH "

https://m.edsoo.ru/U7V1TOV7Z

https://m.edsoo0.ru/LI9VOY8NIC

31

B3auMopeincTeue 3apsyKeHHBIX

https://m.edsoo.ru/H2R1J1U60

35




32

ten. 3akon Kynona

DNeKTpUYECcKoe MoJie.
HanpskeHHOCTD 3J€KTPUUYECKOTo
nosist. [IpuHnmn cynepnosunuu
ANEKTPUUYECKUX TOJIeH

https://m.edsoo.ru/Z5Q3S3UOK

33

Hocurenu snextpuueckux
3apsA70B. DIEMEHTAPHBIN 3apsi.
Crpoenue atoma

https://m.edso0o.ru/X6W509K 0K

34

[TpoBOAHUKY M AUAIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsiaa

https://m.edsoo.ru/J1F4R7N4F

35

36

Pewrenue 3ana4 Ha npuMeHeHUE
CBOMCTB JIEKTPUYECKUX 3aps0B

DNEeKTPUYECKUI TOK, YCIIOBUSI €r0
cyuiectBoBaHus. IcTOUHNKH
AIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/I40O8N8X00

https://m.edsoo.ru/O7T7Y419]

37

JlericTBUs DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUYECKOTO TIOJISI HA
MIPOBOJIHUKY U TUDJIEKTPUKH"

https://m.edsoo.ru/T1K3V1X2Y

39

40

DNeKTpUUECKUN TOK B MeTaJlIax,
KUOAKOCTAX U ra3ax
DnekTpuyecKkas 1menb 1 e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/PSG1AOWSN

41

42

Cuna Toxka. JlabopaTtopHas pabora
"N3mepeHue u peryiupoBaHue
CuJIBI TOKa"

DNeKTpUUECKOe HATIPSKEHHE.
Bonbr™merp. JlabopaTopHas
pabora "M3mepenune u
peryaupoBaHue HanpsLKeHUs "

0.5

0.5

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHuBieHHE TPOBOAHMKA.

https://m.edsoo.ru/E3Z8S7Q27

36




VY nenbHoe CONPOTUBIICHUE
BEIIECTBA

44

45

46

JlaGopaTopHas paboTta
"3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUIOIIAIH
MOTIEPEYHOT0 CCUCHHUSI U
Marepuaia"

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma jist
y4acTKa [enu

Jlaboparopras pabora
"UccaenqoBaHue 3aBUCUMOCTH
CWJIBI TOKA, WAYIIETO Yepe3
PE3HUCTOP, OT CONPOTUBIICHHUS
pe3ncTopa M HANPSIKCHHS Ha
pe3ucrope"

https://m.edsoo.ru/P7S2L1M2M

https://m.edsoo.ru/D8J5G70Q5S

https://m.edsoo.ru/R7AS5GOISN

47

48

IlocnenoBaTrenbHOE U
nmapajijieJIbHOC COCANHCHHA
IIPOBOAHHUKOB

Jlaboparopnas padota "IIpoBepka
IIpaBUJIa CII0KEHUS HANPSKEHUH
MIPH TIOCTIEIOBATEIIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edsoo.ru/M1C7Z7D9S

49

50

JlaGopatopnas pabora "IIpoBepka
MIpaBHJIA JUTS CHITBI TOKA TIPH
napaieIbHOM COeTUHEHUN
pe3ucTopon”

Pemenue 3aga4 Ha npuMEeHEeHNE
3akoHa OMa /17151 pa3IMyHOro
COEMHEHUS IPOBOJAHUKOB

https://m.edsoo.ru/D3J6R8N6E

https://m.edsoo.ru/A7SOW2R1W

51

Pabora 1 MomHOCTH

https://m.edsoo.ru/E4A273D7T
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3IEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

52

JlaGopaTopHas paboTta
"OnpezneneHue paboThI U
MOIIHOCTH 3JIEKTPUYECKOIo ToKa"

https://m.edsoo.ru/E2P6V8C3Q

53

54

DneKTpuuecKue Henu u
NOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[TocTostTHHBIE MAarHUTBI, UX
B3aUMOJEHCTBUE

https://m.edsoo.ru/R7F2V1B5T

https://m.edsoo.ru/Z0CO9C1IMS&S

55

56

VYpok-uccnenosanue "M3yuenue
I10JIE€H IIOCTOSIHHBIX MAarHUTOB"

MarnutHoe nosie. MaruutHoe
oJIe 3EMIIM U €70 3HAYEHUE I
JKA3HU Ha 3emiie

https://m.edsoo.ru/I1K1R5T7B

https://m.edsoo.ru/A1B1G4MI9L

57

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "DaeKTpUUECKUe
3aps/ibl. 3apsKEHHBIE TeJla U UX
B3aumoercTBUs. I1loCTOSHHBIIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/L5SD2EQL40O

58

KonrtponbHas pabora no Teme
"DJIeKTpUYECKUE 3apSbl.
3apsKEHHBIE TeJla U UX
B3auMozecTBuUsA. [10CTOSTHHBIN
AJIeKTpUYeCcKuil ToK" /
Bcepoccuiickas npoBepouHas
pabota

https://m.edsoo.ru/G7X7C706X

59

PezepaHbiii ypok. Pabora c
Tekctamu 1o Teme "[locTosTHHbBIN
AJIEKTpHUYECKUil TOK" /
Bcepoccuiickas npoBepoyHas

https://m.edsoo.ru/ESD8DI9T8N

38




60

61

pabora

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro Toka MaraurHoe
110JI€ KaTyIIKH C TOKOM

[IpuMeHeHue >IeKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/T9L1S9K00Q

https://m.edsoo.ru/M8VINEDOL

62

63

DNeKTpOABUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABHUraTENCH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHcnopte. JlaboparopHas
pabora "KoncrpynpoBanue u
u3ydyeHue paboThl
3JeKTpoABUTATENS"

OnsiTel @apajnes. 3akoH

NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

https://m.edsoo.ru/J1V7ATC21

https://m.edsoo.ru/ESL8EMOH4W

64

Onekrporeneparop. CriocoObl
MTOJTyYEHUS AIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIUU

https://m.edsoo.ru/FSHEWIRSEI

65

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "DiaeKTpUuecKue
U MardHuTHBIE BJIeHUS"

https://m.edsoo.ru/G1L3L.2X7L

66

KonTponbHas pabota mo Teme
"DneKTpuuecKue U MarHUTHbIE
SIBJICHUS"

https://m.edsoo.ru/Y2X8R3FON

67

PezepaHsiii ypok. Pabora ¢
TeKkcTaMH 110 TeMe "TerioBrIe

https://m.edsoo.ru/J1J3F9B6T
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sABJIeHUS"
PezepeHsiii ypok. Pabora ¢

68 TEKCTaMU I10 TeMe "MarauTHele
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 KVIACC

68

14.5

https://m.edsoo.ru/P9I2DSKOW

Ne

u/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie

padoThbI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHBbIE LM (PPOBBIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHuueckoe IBUKEHUE.
MarepuanbHas TO4Ka

Cucrema orcyera.
2 OTHOCHTEIBHOCTD MEXAHUYECKOTO
JIBYDKEHUS
PaBHOMEpHOE ITPSAMONIMHEHOE
JIBIDKEHUE

https://m.edsoo.ru/F4G6C1M7F

https://m.edsoo.ru/N5SCOF5F5F

https://m.edsoo.ru/Y4X4H7N6C

HepaBHOMepHOE NpsAMOIMHENHOE
4 nBwxeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh

[IpssmonunenHoe
5 PaBHOYCKOPEHHOE JIBUJKEHUE.
VYckopenune

CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHKEHUS.
I'padux ckopoctu

JlaGopaTtopHnas pabota
"Onpezaenenre yCKOpeHus Tena
IIPU PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TMJIOCKOCTH"

https://m.edsoo.ru/VOU7B4D1Z

https://m.edsoo.ru/JOP612ROH

https://m.edsoo.ru/M9E114S5N

https://m.edsoo.ru/O0P8S4C1]J

8 CBoboauoe nagenue teir. OnbITh

https://m.edsoo.ru/J9Y372J1G
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Tanmunes

PaBHOMEpHOE ABMXKEHUE IO
okpyxHocTu. [Iepuon u yacrora

9 o https://m.edsoo.ru/R8K1U9L4L
oOpaiueHus. JInneliHas U yriosas
CKOPOCTH

10 UenpoctpemresbHoe https://m.edsoo.ru/ASO9K INOU
YCKOpEHUE

11 Hepaerit saon Herorona. Bekrop https://m.edsoo.ru/H6G2I7N4R
CHJIBI

12 Bropoii SUaKOH Heroroua. https://m.edsoo.ru/F8STNI1TSN
PaBHOelicTBYIOIIAsA crita

13 Iperuit saxort Hororona. https://m.edsoo.ru/SSW4B2VOR
Cyniepnio3uiiust Cuit

14 Peruere 3aziau ua npuvenerue https://m.edsoo.ru/X4E7S7E6C
3aK0HOB Hpl0TOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ WOR3BOB2E

16 Pewterne sazati no Teme «Cwia https://m.edsoo.r/NINSUOH1O
YIIPYTOCTH
JlaGopaTtopHnast pabota

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/JOR6G3A10
IPYKUHBDY

18 Cuia Tpenust https://m.edsoo.ru/X7J9P9S8E

19 Pemuterne safat o Teme «Ciia https://m.edsoo.ru/Z7TK6Q4V2V
TPECHHSI»
JlaGopaTtopHnas pabota

20 "Onpenenenue ko3 dunuenra https://m.edsoo.ru/USB6R1V0Z
TPEHHS CKOJIbKEHUS"
Pemenne 3amay mo reMe "3aKOHBI

21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/B6USWIASZ
TpeHus"

22 Cuita TSKeCTH U 3aKOH https://m.edsoo.ru/DIE4EII2Z
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BCEMHUPHOT'O TATOTECHHUSI.
YckopeHue cBOOOTHOTO MaaeHUs

23

24

25

Ypok-koHpepenius "/ BrkeHne
TEJ BOKPYT TPAaBUTAI[MOHHOTO
nentpa (CoslHeUHas cucTeMa).
lamaktuku"

Pemenue 3amau nmo teme "Cuita
TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P6I14D6B

https://m.edso00.ru/Q3T3V3Z0Y

26

PaBHoBecue MaTepI/IaJ'IBHOI/Iw TOYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENa ¢
3aKpEIIEHHON OChIO BpAILICHHUS.
MowmenT cunsl. LlenTp Tsxectu

https://m.edsoo.ru/P1A7D407W

27

28

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOGComOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmeHT cuibl. LeHTp TsKecTH

Pemenne 3amau mo reme "MoMeHT
cuibl. LleHTp TsxecTH"

https://m.edsoo.ru/HOW1S5WS8T

https://m.edsoo.ru/B8T6J2J6K

29

IToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "MexaHnueckoe
nBkenne. Bzaumoneicraue ten"

https://m.edsoo.ru/ISX6B0B 11

30

KonTpomnpHas pabota mo Teme
"Mexanndeckoe IBHKEHHE.
Bsaumonetictsue ten"

https://m.edsoo.ru/W1VEP6V3B

31

HNmnynsc Tena. UMITyabc CUIIBL.
3aKOH COXpaHECHMsI UMITYJIbCA.
VYipyroe u Heynpyroe

https://m.edsoo.ru/D5U2T9J5B
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B3aMOJIENCTBUE
Pemenue 3aga4d mo reme "3aKkoH

32 " https://m.edsoo.ru/M6H4V1Q6L
COXPaHCHHS UMITYJIbCa

33 YpoK-KoH(pepenus PeaKTHBHO,? https://m.edsoo.ru/N2S4U5J8T
JIBUKCHHE B IPUPOJIC U TEXHUKE

34 Mexanmieckas pabota i https://m.edsoo.ru/S3V3B4VIT
MOIIHOCTD

35 PaboTa b TAOKECTH, CHITLI https://m.edsoo.ru/N6N9E3J4U
YIIPYTOCTH U CHJIBI TPEHUS
JlaGopaTtopHnas pabota
«Onpenenenue padoThl CUIIBI

36 TPEHUS TP PAaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
JIBIDKEHUH TEJa 110
TOPU30HTAILHOM TOBEPXHOCTH)

37 Crs35 oHEpruy 1 paboTEL https://m.eds00.ru/C2V7B6E21
[ToreHnnaneHas sHEprus

38 Kunemiieckas sueprus. Teopema https://m.eds00.ru/J3TSL3DST
0 KUHETHYECKOM dHEeprun

39 3aKOH COXPAHCHHS SHEPIHH B https://m.edsoo.ru/M8VOW3W3F
MEXaHUKE

40 Jlaboparopuas padora «HMsyuerme https://m.edso00.ru/M3S2Y8J1H
3aKOHA COXPaHEHHS SHEPTUN

41 Kosiebateim:Hoe ABIKEHHE 1 ero https://m.eds00.ru/S2NSG8W2K
XapaKTePUCTUKU
3aryxaromiue KoieoaHusl.

42 Brinyx1eHHBIC KOTIEOaHUSI. https://m.edsoo.ru/N3SOW1USE
Pe3onanc

43 Maremaruieckuii u npyKMHHEIH https://m.edsoo.ru/I9IM614R77Z
MAasiTHUKU

44 YpOK-uCCneNoBanue https://m.edsoo.ru/Y4K3Y5P8X

«3aBUCUMOCTh MIEPUOJA
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KOJIEOAHUI OT KECTKOCTH
NPYKUHBI 1 MAacChl TPy3a»

45

46

[TpeBparieHre SHEPrun Ipu
MEXAHUYECKUX KOJIeOaHUIX

JlaboparopHas pabota
«OrmpeiesieHue 4acToThl U
nepuoja KoaebaHuil mpyKHHHOTO
MasITHUKa

https://m.edsoo.ru/L4AW6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

47

48

JlaGopaTtophnas padora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa
KoJIeOaHUH TPy3a, MOABEIICHHOTO
K HUATH, OT MacChl Tpy3a»

Mexannyeckue BoJIHEL. CBoOiCcTBa
MEXaHUYECKUX BOJIH.
IIpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/S4M7L4W3V

https://m.edsoo.ru/B2F6X2X0R

49

50

VYpok-koHpepeHIus
"MexaHn4yecKHue BOJIHBI B TBEPIOM
tene. CelicMuyeckue BOJIHBI"

3Byk. Pactipoctpanenue u
OTpakeHHE 3BYyKa

https://m.edsoo.ru/W1WOM9JOM

https://m.edsoo.ru/A7ROU7S7Q

51

Ypok-uccnenoBasue
"HaOnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

53

54

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpoxk-koH(pepeHntus "YnpTpa3zByK
¥ UH(]pa3ByK B IPUPOJIE U
TeXHHKE"

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHus. Mexannyeckue

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edsoo0.ru/U3W9Q7R9S

https://m.edsoo.ru/F8SM2Q6T5V
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55

KoJiIeOaHus U BOJHbBI"

KontponbHast pabora o Teme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/V4G6V1F4Q

56

57

:‘)J'ICKTpOMaFHI/ITHOC IIOJIC.
aﬂeKTpOMaI‘HI/ITHBIe BOJIHBI

CBolicTBa 2JIEKTPOMAarHUTHBIX
BOJIH

https://m.eds00.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4W6C

58

Ypok-konpepenus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CBsI3U"

https://m.edsoo.ru/SOU6RS8I1C

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH
C IIOMOIIBLI0 MOOUIIBHOTO
tesnepona"

https://m.edsoo.ru/T3R1ROCSI

60

Pemienne 3ama4d Ha OIIpCACIICHUC
HaCTOTHhI U JJIMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/Q2VSN7RS]

61

DJNeKTpOMarHuTHas mpupoaa
ceeta. CKopocTh cBeTa. BosiHOBBIE
CBOIICTBA CBETA

https://m.edsoo.ru/S1IUOF1L6Y

62

63

HcTtounuku cBeta.
[IpssmonuHeitHOe
pacrpocTpaHEHHE CBETA.
3armenust Comuna u JIyHb

3aK0oH OTpaXeHHS CBETA. 3epKaa.
Pemienue 3a1a4 Ha MpUMEHEHUE
3aKOHa OTPa)KEHUs CBETa

https://m.edsoo.ru/Q8 A4S9T4]

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomienune cBeta. 3akoH

https://m.edsoo.ru/M2H2C8U4S
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65

IMPCJIOMJICHUA CBCTA

[TomHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcnonb30BaHUE MOTHOTO
BHYTPEHHETO OTPaXECHUS B
ONTUYECKUX CBETOBOAX

https://m.edsoo.ru/N4S3P8SE9T

66

JlaGopaTopHnas pabota
"UccnenoBaHue 3aBUCUMOCTH
yria npejoMJICHHs] CBETOBOTO
Jy4a OT YIJia MaJIeHus Ha TPAHUIIEe
"Bo3yx-crexino""

https://m.edso00.ru/S3DIN6TIT

67

VYpok-koHpepeHus
"Ucnonb30BaHue MOJIHOIO
BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS
CBS3b"

https://m.edsoo0.ru/YOT3K7BON

68

JIna3elr. OnTHYecKas CHa JIMH3BI

https://m.edsoo.ru/I7VON3C6C

69

[TocTpoenue n3obpakeHuii B
JUH3aX

https://m.edsoo.ru/K6Z0I0T2C

70

71

JlaGoparopHas paboTa
"Onpenenenne GOKyCHOTO
pacCTOSHUS M ONTUYECKON CHJIIBI
cobuparomiei TuH3bI"

VYpok-koHpepenmus "OnTuueckue
JMH30BbIe TPUOOpH"

https://m.edsoo.ru/I8J5C1E2F

https://m.edsoo.ru/X3H9IOW7U

72

73

I'na3 kak onruyeckas cucTema.
3penue

VYpok-koHdepenius "JlepexTs
3peHus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/R8EM7Q511A

https://m.edsoo.ru/N6D1A6Z30Q

74

Paznoxxenue 6enoro csera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CeKTPalIbHBIX 1IBETOB.
Hucnepcus ceera

https://m.eds0o0.ru/G60O60O1H6Y
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JlaboparopHuas pabota "OnbITHI 110
Pa3oKEHUIO OEJIOro CBETa B

75 CIEKTp U BOCIPHUATHIO LIBETA https://m.edsoo.ru/R7U7B4P1K
MIPEAMETOB MPU UX HAOJIIOICHUHN
4yepes BeToBbie pribTphl”
VYpok-npaktukym "BoiaHoBble

76 CBOICTBA CBETA: JUCIEPCHS, https://m.edsoo.ru/T21L.4Z0X8T
uHTepdepeHms u audpaxmus”

77 Omprrer Pesepdopia u https://m.edso00.rw/X9G1Z8I1P
IJIaHETapHAsk MOJICh aTOMa

78 Hoctynaret bopa. Mozests aroma https://m.edsoo.r/A7C3CIBSV
bopa
Hcenyckanue v noriomeHmue cBera

79 aroMoM. KBantsl. JInuHeituarsie https://m.edsoo.ru/C6Q6K4B0B
CIIEKTPHI

80 Ypok-npaxtuiym "Habmonerme https:/m.eds00.ru/U5SD5GTM30
CIIEKTPOB UCITYCKaHUSI

81 PannoakTUBHOCTD U €€ BUJIBI https://m.edsoo.ru/ESV7FOP1X

82 CTpoeiHe aToMHOr0 A1pa. https://m.eds00.r1/GOAIQSPAU
Hyxnonnas moznens

83 PazioakTHBHEIE MpeBpaIICHIL. https://m.eds0o.r/G2VSZ1YSN
M3oTtomnsl

84 Pemerue 3apad no Teme: ) https:/m.edso0.ru/J7TK2G5V5L

PannoakTuBHBIE peBpaleHUs

85 ITepuon monypacmnana https://m.edsoo.ru/V3IW7A9K3C
VYpoxk-koH(pepeHus

86 "PaguoakTUBHBIE U3TYyYCHUS B https://m.edsoo.ru/T1S9P6I5I
IPUPOJE, MEAUIIMHE, TEXHUKE"
S nepHble peakiu. 3aKOHBI

87 COXpaHEHHUs 3apsAI0BOro U https://m.eds0o.ru/N8O7SON3K

MaCCOBOI'O YHCECI
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88

OHeprus CB3U aTOMHBIX SIJIEP.
CBs13p MacChl U DHEPIUU

https://m.edso0.ru/Q4MOUO0X5G

89

90

91

Penrenue 3amad mo reme
"SI nepubie peakun"

Peakium cunTe3a u gelIeHUs AACP.

Uctounuku sueprun CosHiia u
3BE3

Ypoxk-koudepenuus "Anepras
sHepreTHka. JleicTBus
PaauOaKTUBHBIX U3TyUYCHUN HA
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/I0LOS3U6W

https://m.edsoo.ru/T3A7T9L9G

https://m.edso0.ru/X102Z5W30

92

[ToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanToBBIC siBEHUS"

https://m.edsoo.ru/L9Y3HEI2X

93

KonTponbHas padbora no teme
"DNEeKTpPOMaruuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanTOBbI€ sIBiICHUA"

https://m.edso00.ru/O3Z8X0G5V

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumMonencTBue Tea"

https://m.edsoo.ru/G3Y700L6R

95

96

[ToBTOpenue, o6oOIIeHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 [0 TEMe
"TerutoBble mpouecch”

[ToBTOpeHue, 0600IICHNE.
Pemienne pacueTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TermoBeIx aBurarencii'”

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/I1C6I1UOW

97

[ToBTOpenue, oboOIICHNE.

https://m.edsoo.ru/M9I703R8N
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98

99

100

101

102

Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 [0 TeMe
"KII/I anexTpoycTaHoBOK"

[ToBTOpenue, oboOIIeHNKE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

[ToBTopenue, 0600menune. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

[ToBTopenue, 0600menne. Pabora
¢ Tekctamu 110 Teme "Konebanus
¥ BOJIHBI"

[ToBTopenue, 0600menune. Pabora
¢ TekctamMu o teme "CBETOBBIE
saBieHus"

[ToBTOpenue, 060o6meHue. Padora
¢ Tekctamu 1o Teme "KBaHtoBas u
sanepHas pusuka'

https://m.edsoo.ru/N3C8J6N4B

https://m.edsoo.ru/NINSZ9T4L

https://m.edsoo.ru/PSW10Q5R7G

https://m.edsoo.ru/D4V0Z0MOI

https://m.edsoo.ru/L5SI9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3jindaTtb ABJICHUA MO0 ONMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (I)I/IBI/ILIeCKOC SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (DU3MUECKUX SIBIECHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UICCKUX SIBICHUN

ONKCHIBATh M3YYCHHBIC CBOHCTBA Tel W (DHU3WUYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUNA CMBICI HCIONB3YEMBIX BEIHYMH, WX
0003HauCHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JAaHHYI (U3HYECKYI0 BEIUYHHY C JAPYTHMH
BCIIMYMHAMHU, CTPOUTh  TpapUKHd  HM3YYCHHBIX  3aBHCUMOCTECH
(UBUYECKUX BETUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS H TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHCHIBATh €r0 MaTEeMaTU4YeCKOoe
BBIPAYKECHHUE

1.6

1.7

1.8

1.9

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IHPUYUHHO-CIEACTBEHHBIE CBSA3M, CTPOMUTH
oObsicHeHue u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

pemars pacy€THbIE 3a1auu B 1 — 2 AeWCTBHSI, UCIONIB3YSl 3aKOHBI U
(dhopMyIIBI, CBSA3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBUSL 33Jaud  3alUCBIBaTh KPAaTKOE YCIOBHUE, IMOJCTaBIATh
¢u3nyeckue BeINYNHBI B POPMYJIbI M IPOBOJUTH PacuéThl, HAXOAUTH
CIPaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsl peIlIeHHs 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (U3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(¢u3MUYecKUX METOJOB, B ONHCAHUU MCCIIEJOBAHUS  BBIACIATDH
IpoBepsieMOe  MpEANoioXKeHue  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B
XO0J€ OIIbITa, ACJIATh BBIBOJBI IO €0 pE3yjibTaTaM

MPOBOAWUTH OIIBITBI 110 Ha6J'IIO}IeHI/IIO CI)HSI/I‘—IeCKI/IX SIBICHUH WIIH
¢u3mueckux  CBOMCTB  Tel:  (OpMyaupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (OPMYIHUPOBATH BHIBOJIBI
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1.10

BBIMIOJHATh NPSMbIE M3MEPEHUSI C HCIIOJIb30BAHUEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM
3aJIaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHMUS, CIIEAYys NPEUI0KEHHOMY IUIaHY,
¢bukcupoBaTh pPE3yibTATHl IMOJYYEHHON 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIC NIPEUIOKEHHBIX TaOIUIl U TPAapHUKOB, IENIaTh BBIBOIbI
10 pe3yJpTaTaM UCCIEA0BaHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
IPEJIOKEHHOW MHCTPYKIUU: NIPU BBIIIOJIHEHUN U3MEPEHUN COOMpPATh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJINYUHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTh IPHUHLMIBI JEUCTBUSA H3YYECHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCMONb3ysd 3HAaHUA O CBOHCTBaxX  (u3MUYECKUX  SIBIEHUM U
HE00X0MMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMALUIO O [PUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOP MCTOUYHHMKOB MH(popManuu B cetu MHTepHET B
COOTBETCTBUU C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJICNIATE MH()OPMALUIO, KOTOpasl SBISETCS HPOTHBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBINIOJTHEHUH yueOHBIX 3a/laHui
HAYYHONONYJSIPHYIO  JUTEparypy  (U3MYECKOTO  COAEpKaHus,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM MOHATUHHBIM ammapaTr Kypca
(U3UKH, COMPOBOXK/IAThH BHICTYILUICHUE ITPE3CHTAIIUEH

1.19

IIPY BBITIOJTHEHUH y4eOHBIX MMPOEKTOB M UCCIEI0OBAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CJIENTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX
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8 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

HCIIOJIBb30BaTh IOHATHA

pa3jinyaTrb SABJICHUA MO0 OMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILI€CKOC SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKaroIIeM MHUpPE, B TOM YHClie (U3NYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUBNUECKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3WYECKUH  CMBICI  HUCIOJb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTb  TIpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH
(bu3n4eCKUX BeTUUYUH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOICTBa Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPU 3TOM [aBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3Yy4EeHHBIX CBOWCTBA
(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI1 pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJydeHHOE 3HaueHue (U3MUecKoW BEIMYMHBI C H3BECTHBIMHU
JTAHHBIMU

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MpPH IOMOIIU
(U3MYEeCKUX METOJIOB, UCTIONb3Ys ONMCAaHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh IMOPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, I€]1aTh BBIBObI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaThb  yCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUsl, ONUCHIBATh X0/ ONBITA U (HOPMYITUPOBATH BBIBOIbI

1.10

BBIIIOJIHATh MPSIMBIE HM3MEPEHUS C MCIOJIb30BAHUEM AHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UICCKUX BEITUYNH, CPABHUBAThH PE3YJIHTATHI
U3MEpEeHUi ¢ yuéTOoM 3a/IaHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

IMPpOBOANUTDH HCCICAOBAaHUC 3aBUCHUMOCTH OJIHOM (I)I/I3I/I‘-IGCKOI7I
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BEIMYMHBI OT JIPYrOil C WCIONB30BAaHUEM TMPSIMBIX HW3MEPEHUH:
IUTAHUPOBATh UCCIIEJIOBAaHUE, COOMpATh YCTAHOBKY U BBINIOJHSTH
U3MEpeHUs, CJlenysd  MPeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TaOIUIl U TPaguKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICAOBAHUS

1.12

1.13

IOPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbLHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

XapakTepu3oBaTh IMPUHLUUIBI JEHCTBHS W3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEoOXoIuMble
¢u3nyecKrue 3aKOHOMEPHOCTHU

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 0 CXEMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX IeIell ¢ II0CICHOBAaTCIILHBIM U napauiCIbHbIM
COCIMHCHHUECM 3JICMCHTOB, pasiiidasa YCJIOBHBIC 0003HaYEHH
QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

OPUBOAUTH MNpHUMEpbl (HAXOAUTH MH(QOPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUH B IMOBCETHEBHON
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TpU  OOpallleHUuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/10pPOBbS U
co0JII0JIEHHsI HOPM 3KOJIOI'MYECKOI0 TIOBEICHUS B OKpY Karollel cpesie

1.17

1.18

1.19

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COJIEPKaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUHM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIEIATh HH(POPMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM YYE€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (U3NYECKOro COJepXkKaHUs, CIpaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeTr; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHGOpPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHHS,
00001as WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
COJICpP)KAaHUs, B TOM YHUCIIC MYOJIMYHO TPEICTABISATh PE3YIbTAThI
MPOEKTHON WM HCCIENOBATeNbCKON JIeATENbHOCTH, MpPH OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca
(bU3HKH, COMPOBOXKIATH BBICTYIJICHUE MPE3CHTAIUEH

1.20

MIPU BBITIOJTHEHWH YUE€OHBIX MPOEKTOB W UCCIIEIOBAHUM (PU3NUECKHUX
MPOIIECCOB PACHPEENiITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3aJa4aMH, CJCAWTh 3a BBIMOJHEHHWEM IUTaHA
JEeUCTBUM UM KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL ~ TOTOBHOCTH
paspemiaTh KOHMOIUKTHI
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9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

1.4

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKAaroIIeM MHUpPE, B TOM YHClie (U3NYECKUE SBIICHUS B MPHUPOJIE,
IIPU ITOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUZNUECKUX SIBICHUN

OMKCHIBATh H3YYCHHBIC CBOHCTBA TeN MW (DU3UYECKHE SBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HUCIOJB3YEMBIX  BEJIMYUH,
0003HauCHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAKOIIME JaHHYI (U3WYECKYI0 BEIMYMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh  TpapUKHd  M3YYECHHBIX  3aBHCUMOCTECH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHHS M TPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMChIBAaTh €ro0 MaTEeMaTU4YecKoe
BBIPAKECHHUE

1.6

OOBACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacu€THble 33Jayu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIS pelleHus,, MPOBOJUTh PacuéThl U OLEHMBATh PEATUCTHYHOCTH
MOJIyYEHHOT'0 3Ha4Y€HUs (PU3MUECKOI BEIIMYMHBI

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NUECKUX METOJIOB, HCIIONB3Ys ONMCAHUE MCCIEAOBAHMUS, BBIACTAThH
MpOBEPSIEMOE  TPETIONIOKEHHE, OIIEHWBATh TNPABUIIHLHOCTh TMOPSIIKA
MPOBEJCHHUSI UCCIICOBAHUSA, [€NIaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3NYSCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJUTH MPH HEOOXOJMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOM BeTW4HHBI ((POKyCHOE
paccTosHue cobuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP croco0a
U3MepeHus (M3MEepUTENBHOTO Ipubopa)
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1.11

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHUH C
WCIIOJIb30BAHUEM MPSIMBIX WU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3yJIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYHH B BHUJC TaOIHIH
rpaduKoB, JeaTh BBIBOJBI [0 PE3YJIbTaTaM MCCIEIOBAHUS

1.12

MPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UYECKHX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, Clenysl MNpPeJJIOKEHHOW HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 3a/IaHHON MOTPEITHOCTH U3MEPEHUI

1.13

1.14

coONIOaTh TMpaBWiIa TEXHUKHM OE30MACHOCTH Mpu padore ¢
71a00paTOpHBIM 000PYIOBAaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHabHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAHETapHas MOJENb aToMa, HYKJIOHHAsd
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUM U HEoOXoIuMble
¢du3nUecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, WU3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aj1a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHS N300paKEHHIA B MJIOCKOM
3epKajie ¥ cOOMparoLIe JTHH3e

1.17

OPUBOAUTH MpHUMEpbl (HAXOAUTH MH(QOPMALMIO O IpUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHUuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOT'MYECKOr 0 TIOBEACHUS B OKpYXKarollel cpene

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
WNuTtepuer, caMocCTOsTENbHO (OPMYIHpPYsT TOUCKOBBIM  3arpoc,
HAaXOAUTh TYyTU  ONpPENAECTEHUs  JOCTOBEPHOCTH  ITOJYYEHHOU
uHpopMaliid Ha OCHOBE WMEIOIIMXCS 3HAHUN W JIOTIOTHHUTEIBHBIX
HMCTOYHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HaAy4HO-
MNOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer, BuageTh INpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

1.21

cO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6HI€HI/I${ Ha
OCHOBe HH(pOpPMAllMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlep’KaHusl, MyOJIMYHO TPEICTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JEATENBHOCTH, IPU  3TOM  T'PaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN anmnapar U3y4aeMoro pasjaeia
(GU3UKN U CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ yd&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIPY BBINOJHEHUHN Y4€OHBIX IMPOEKTOB M HCCIIENOBAaHUN (PU3NUECKUX
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MIPOLIECCOB PacHpeNeNsITh 005 3aHHOCTH B IPyIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJa4aMH, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA

HeﬁCTBHfI u KOPPCKTHPOBATH €ro, aJICKBaTHO OLICHMUBAThb
COOCTBEHHBIH BKJIaax B ACATCIBHOCTL  TI'PYIINbI, BbICTPAHMBATH
KOMMYHHUKATHBHOC B3aHMOﬂ€ﬁCTBHe, IMPOABJIAA T'OTOBHOCTb

pa3pemiath KOHQIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMblie 3JIEMEHTBI COAEP/KAHUA
pasjiena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHMPA
®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 @u3nyecKkue  SIBICHUSA: MEXaHWYECKHE, TEILIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeNMUMHBL.  M3MepeHHe  (PU3UUECKUX
1.2 BennunH.  Pusnueckue  npudopsl.  [lorpemHocTs
u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]
EcrecTBeHHOHAY4HbI METO/A MO3HaHUS: HAOIIOCHUE,
1 13 [IOCTAaHOBKA HAay4HOT'O BOINPOCA, BBIABUIKEHHE TMIIOTE3,
9KCHEPUMEHT IO IPOBEpPKE TUIOTE3, OObSICHEHHE
Ha0JIF0/1a€MOT0 SIBJICHUS
1.4 Onucanue GpU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN
[IpakTuueckue padbOTHI:
W3mepenue pacCTOSHUN.
15 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenne pa3smMepoOB MaJIbIX TEIN.
N3mepenue temneparypbl pU MOMOIIH KHIKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNHN BEIIIECTBA
CrpoeHne BemecTBa: aTOMbl M MOJIEKYJBI, HX
2.1 pazMepsl. ONbITHI, JOKa3bIBAIOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA
JIBmkeHnne yactul BemectBa. CBA3b  CKOPOCTH
2.2 JIBW)KEHUS  YacTUILl C  TeMmmneparypoud. bpoyHoBckoe
nBIKeHue, I dysus
23 B3aumopeiicTBue yacTHI BEIIECTBA: IPUTSIKEHUE U
2 ) OTTAJKUBAaHUE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE TIa30B,
KuAkocted U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
24 B3aumocBsI3p  MEXIy CBOWCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
26 [IpakTuyeckue pabOTHI:
’ OneHka JuaMeTpa aroMa METOJIOM psoB  (C
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WCIIOBb30BaHUEM (oTorpaduii).

OnbITBl 1O HAOMIOJCHUIO TEIUIOBOTO PaCIIUpPEHUS
ra3oB.

OnelTbl 10 OOHApyXEHUIO  JEUCTBUS  CHII
MOJIEKYJISIPHOT'O IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanunueckoe NBIDKCHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKEHUE

3.1

Ckopoctb. CpenHsisi CKOpOCTb NpHU HEPAaBHOMEPHOM

32 N
JOBYKCHUM. Pacd€r myTH M BpeMEHM IBHKEHUS

SlBnenne uHepuuu. 3aKOH WHepUUH. B3aumoneiicTBue
33 T€J KaK IPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHMS TEIl.
Macca kak Mepa HHEPTHOCTH Teja

II10THOCTE BCIICCTBA. CBs3b IIJIOTHOCTHU C

3.4 )
KOJIMYCCTBOM MOJICKYJI B CAHMHULIC 00BéMa BCIICCTBA

3.5 Cuila Kak XapakTepHUCTHKA B3aUMOJICHCTBHS TeEll

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
IOMOIIbIO TUHAMOMETpA

3.6

SIBienue TATOTEHHS M cuia TshKecTH. CHila TSHKECTH

3.7
Ha Jpyrux miaHerax. Bec Temna. HeBecomocTs

Cuia TPCHUSI. TpeHHe CKOJIB)KCHUS W TPCHUC IIOKOS.

3.8
Tpenue B IpUpOAE U TEXHUKE

Ciio’)keHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSMOA.

3.9 N
PaBHOgelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS
(wapuka B KUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBToMOoOmWIs W Tak pganee). OmpeseneHue cpenHen
CKOpPOCTH CKOJIbKEHHS Opycka WIM IIapuka Mo
3.10 HAKJIOHHOM IIocKocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OneIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTSDKEHUs (AedopMaiyiv) MpyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPUPYIOIINE
3aBHCUMOCTh CHJIbI TPEHUS CKOJBKEHHs OT Beca Tella U
XapakTepa COIPHUKACAIOIINXCSl TOBEPXHOCTEN

dusnuecKkue SIBIECHHUSI B IPUPOJE: IPUMEPHI ABUKEHUS C
3.11 Pa3IMYHBIMHA CKOPOCTSIMM B KMBOM M HEXHMBOH NPHUPOJE,
NIeMCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHu4eckue ycTpoucTBa: JUHAMOMETD, MOJIINITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
HaBnenue TtBEpHoOro Tena. CrocoObl yMEHBIICHUS U

4.1 YBEJIMYCHHUS JaBICHUS

49 JlaBrienue raza. 3aBHCUMOCTD JaBJICHHS raza OT 00bEMa,
TEeMIIepaTyphl

43 [lepenaua naBnenust TBEPABIMHU TEIAMM, KMIKOCTSIMU U
rasamu. 3akoH [lackais. [TneBMaTHYecKre MalTUHEI

4.4 3aBUCUMOCTh  JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
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4.5

IMaapocraTnyeckuii mapagokc. CooOIIArONTUECS COCY/IBI.
FI/II[paBJII/I‘-IeCKI/Ie MCXAHHU3MBbI

Atmocdepa 3emnn u atmocheproe naBnenue. [lpuannbt
CyIIIECTBOBAHUS BO3AYIITHOW oOomouku 3emin. OIbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJ YPOBHEM MOPS

4.6

4.7

4.8

4.9

N3mepenue armocdepHoro npaeneHus. [lpubopsl ans
M3MepeHust aTMOC(HEpPHOTo JaBICHUS

JleiicTBHE KMAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
Teso0. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[LinaBanue ten. Bo3gyxoruiaBanue

[IpakTrdeckue pabOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT
o0béMa MOTPYKEHHOM B KUAKOCTH YacTU Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TENo, MOTPY>KEHHOE B KHJKOCTb. [IpoBepka
HE3aBHCUMOCTHU BBITAJIKHBAIOIIEH CHIIbI, JIEUCTBYIOLIEH
Ha TEJIO B JKHIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH HAa TENO B XKUAKOCTHU, OT 00BEMaA
MOIPYXEHHOW B KMAKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa 583071
KOHCTPYMPOBAHUE  JIOAKM U  OINpelesieHne  eé
rpy30M0AbEMHOCTH

4.10

dusuueckue  SBJICHHS B [PUPOJC:  BIUSHHUC
aTMOc(hepHOTO JIaBJICHUs HA )KUBOW OpraHU3M, [IaBaHHUE
pbIO

4.11

TexHuyeckue YCTpoOiCTBa: coOOIIArOMIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJAA, THIAPABIWYECKUN TIpecce,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTbB, DHEPTUA

5.1 Mexanuueckasi pabota

5.2 MexaHuyeckas MOITHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
m10ckocTh. [IpaBuio paBHOBecHsl pplyara

54 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument

5.5 I0JIE3HOTO JeNCTBUS MEXAHU3MOB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTreHmanbHast SHEPTUM TeJA, MOJIHATOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

53 [lonHas mexaHmveckas SHEPrus. 3aKOH M3MEHEHUs U
COXpaHEHUsI MEXaHUYECKON SHEPIUU

59 [IpakTuueckue padbOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPeHHMs  IIpHU
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PAaBHOMEPHOM  JIBIDKEHMM Tejla [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycioBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydeHue 3akoHa
COXPaHEHUs MEXaHUUECKON IHEPTUH

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BEKa
TexHuueckue yCTpPOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasneJa 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
) MosieKyd.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MIOJIO’KEHMSI MOJICKYJISIPHOKUHETUYECKON TeOpuu
Mogenu  TBEPAOro, JKUAKONO M razo00pa3HOro
6.2 cocTosiHuMi BemecTBa. Kpucrammudeckue M amMopgHBIC
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHne U CKaTue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl H3MEHEHHsI BHYTpEHHEH
6 ' SHEpPruu: TeIionepeaaya U CoBepIeHne padboThbl
6.8 Bunel temonepenayn: TEMIONPOBOJHOCTh, KOHBEKIHS,
U3JIy4eHue
6.9 KonanuectBo  TemuioTel.  YaenpHas — TEIJIOEMKOCTh
BelIeCTBa
6.10 TemsooOMeH M TemIOBOE paBHOBECHE. Y paBHEHUE
TEIJIOBOTO OajaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
VY nenpHas TEI0TAa MJIaBIECHUS
[TapooOpazoBanne ¥  KoHAeHcanus. Vcmapenue.
6.12 Kunenune. VYaenbHas  Ttemiota mapooOpa3oBaHUSI.
' 3aBUCUMOCTh TeMIIepaTypbl KMIIEHUS OT aTMOC(EpHOro
JTaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus ToIIMBa. Y 1eibHasi TeMI0Ta CrOPAHUS
615 [lpunnunsr  pabotel  TerioBbix  asurarenein  KIIJ]
TEIUIOBOTO ABUrarenis. TensaoBble ABUraTeNny M 3alluTa
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OKpY>Karollei cpeibl

6.16

6.17

3aKOH COXpaHCHUs U MPEBPAIICHUS JHEPTUHU B TETIOBBIX
nporeccax

[IpakTuueckue padbOTHI:

OnpiTel 1O OOHApYXXEHHIO  JCHCTBUSL  CHJI
MOJIEKYJIAPHOTO IPUTSKECHUS.

OnbITel 10 BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM MJIU caxapa.

OnpITel 10 HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, )KMJKOCTEU U TBEPABIX TEJ.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE MIMIPHIIA.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIKICHUS.

[IpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIepaTyphl.

Habmronenne u3MeHeHusl BHYTpEHHEH SHEpruu Teia B
pe3yJibTaTe Terionepeaayu U paboThl BHEIIHUX CHUII.

UccnenoBanue SIBJICHUS TerooOMeHa npu
CMEIIMBAaHUH XOJOJAHON U TOPSYEH BOJIBI.

OrnpezneneHne KOJNMYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJONH NIpU TEIUIOOOMEHE C HarpeTblM METaNInYECKUM
LHAITUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npolecca UCIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

OnpeneneHne yaelbHON TEIJIOTHI IUIABICHUS JIbJIA.

6.18

Ousnyeckue SABICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HAaTsOKCHUE W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
KpUCTAIJIBI B TIpupojie, u3nydenue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUIAPBI, MPUMEPHI
UCIIOJIB30BAaHUs KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIEpPATypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

Onextpuzanys Tenl. J[Ba poaa 3JIeKTpUUECKUX 3apsi/IOB

B3aumoneiictBue 3apsokeHHbIX Tenl.  3akoH Kyrona
(3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsHKEHHBIX TN OT
BEJIMYHMHBI 3aPSA0B U PACCTOSHUSI MEXTy TeJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
nosid. [IpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexkTpuueckux 3apsAfoB. OJIEMEHTapHBIN
anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHNKY 1
JUDJIEKTPUKU
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7.5

3aKOH COXpaHEHUSs IEKTPUIECKOTO 3apsiaa

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

76 NEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA
HenicTBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
AKHUAKOCTAX U razax

73 Onexktpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
HaIpsKEHUe

79 ConpotuieHue MPOBOJIHUKA. VYneabHOE
COIIPOTHBIICHHUE BEIIECTBA

7.10 3akon Oma JJ1s1 ydyacTKa Lenu

711 [locnenoBarenbHOE W HapaJUIeIbHOE  COEOUHEHUE
IIPOBOJTHUKOB

712 PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyisa — Jlenna

713 DNeKTpUYecKue LEenu U MOTPEOUTENH SIEKTPHUUECKON
sHepruu B ObITy. KopoTkoe 3amMblkaHue

714 [TocrossuHble MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
MAarHuTOB

715 MarnutHoe mnosne. MarHutHOoe 1ONe 3eMIIM U €ro
3HAUYEHME JUJIS )KU3HU Ha 3emiie

716 OmneiT Dpcrena. MarHuTHOE MOJ€ 3IEKTPUUYECKOTO TOKA.
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JlelicTBME€ MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

717 9J‘IeKTpO,I[BI/IFaTeJ'ILu MIOCTOSIHHOTO TOKa. I/Ic?onL3OBaHI/Ie
JJEKTPOABUTaTeIe B TEXHUYECKHX YCTPONCTBaX M Ha
TPaHCIIOPTE

718 Oneiter @apages.  SIBneHuMe  2IEKTPOMArHUTHOMN
naaykuuu. [Ipasuino Jlenna
DIEeKTpOTeHePaTop. Cnoco0mI MOJTY4CHUS

7.19 JJIEKTPUYECKON  DHEPIUH. ONEeKTpOCTaHIIMM  Ha
BO300OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuueckue padbOTHI:
OnbITHl O HAOMIONEHUIO JIEKTPU3ALUM TeJl UHIYKIHEH
U TIPU COTNPUKOCHOBEHUH.
HccnenoBanue AEWCTBHS DIEKTPUYECKOTO IOJIL  HA
MIPOBOJHUKY U TUAJIEKTPUKH.
COopka u mnpoBepka palbOTHl D3JIEKTPUUYECKON Ienu
MIOCTOSIHHOTO TOKA.

7.20 W3mepenue u peryampoBaHue CUIIbI TOKA.

I/I3MCpCHI/Ie U PEryjinpoBaHUC HAIIPSPKCHUSA.
HCCJ’IG}IOB&HI/IC 3aBUCUMOCTH CUJIBI TOKA, UAYIICTO YE€PE3
PE3UCTOP, OT COIMMPOTHUBIICHUSA PC3UCTOPA U HAIPAKCHHUA
Ha pE3uCTOopC.

OHLITBI, ACMOHCTpHUPYIOIIUC 3aBUCUMOCTb
OJICKTPHUYCCKOI'0 COIMPOTHUBJICHUA MPOBOJHHKA OT €TI0
JJIMHBL, TUTOMIAAW MOTIEPCYHOI'0 CCHCHHUA U MaTCpHrajia.
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[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIpU
MOCJIeIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Ajsi CHJIbI TOKa MpU MapajuieIbHOM
coequHEHUH  pe3ucTtopoB.  OmpeneneHue  pabdOThI
JNEKTPUYECKOTO TOKa, HIYLIEro dYepe3 Ppe3UucTop.
OrmpenenieHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BbIJIeJIsieMOl Ha pe3ucTope. VccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, UJIYILIETO Yepe3 JIAMIIOYKY, OT HANpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesareins. MccnenoBanue
MarHiTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHUTOB MPHU
ux oOveawHeHMHM ©  paznencHun. VccnepoBaHue
JEHCTBHS AJIEKTPUUECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
OneIThI,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJCHCTBHS KAaTYIIKA C TOKOM U MarHUTa OT CHJIbI
TOKa ¥ HampaBlieHWs Toka B Karymke. M3ydenue
JEHCTBUS MarHUTHOTO TMOJSI HA MPOBOJHUK C TOKOM.

Koncrpynposanue u W3y4YCHHE paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KII
3JIEKTPOJIBUTATENIbHON  YCTAHOBKH. OnbIThI o

HCCIICAOBAHUIO SABJICHUA 3HeKTp0MaFHHTHOfI HHAYKIHUU:
HCCICIOBaHNEC W3MCHCHHMU 3HAYCHUS U HaIlrpaBJICHUA
HHAYKIIUOHHOI'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBICHUST B  aTMocdepe, DJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE Moje 3eMiu, Apeld MmoICcoB,
pOJIb MAarHUTHOTO TIOJIS YISl JKU3HU Ha 3emile, MOJISIPHOE
CUSIHUE

7.22

TexHnueckue ycTpoWCTBa: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CUETUUK DJIEKTPUUECKON 3HEPTuu,
JIEKTPOOCBETUTENIbHBIE ~ NPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE
IIPEIOXPAHUTENIHN, DIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MIOCTOSIHHOTO TOKa, TeHEPaTop MOCTOSHHOTO TOKa

9 KUJIACC
Kon
pasIena Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
MEXAHUWYECKUE SBJIEHUA
31 Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKa.
Cucrema orcuéra
8.2 OTHOCHTENEHOCTH MEXAHNUECKOTO JIBMIKEHHUS
8 8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE

HepaBnomepnoe MPSAMOJIMHENHOE JIBUKECHHUE.

8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu

HEPaBHOMEPHOM JIBHKCHHH
8.5 YckopeHue. PaBHOyCcKOpeHHOE IIPSIMOJIMHEWHOE
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NIBHYKEHUE

8.6 CoOonHoe magenue. OneITel [anuies
PaBHOMEpHOE ABMKEHUE MO OKpYXHOCTH. [lepuon u
8.7 yactoTa oOpamieHus. JIuHeilHass M yrjaoBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroTona
8.11 IIpuHIUI Cynepro3UIUU CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
3 13 Cuna TpeHMs: cujga TPEHMUS] CKOJIBXKEHHUS, CHJIa
TPEHHUs IOKOS, IPYTHe BUIbI TPEHUS
3 14 Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TMaeHUs
315 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
KOCMHUYecKasi CkopocTb. HeBecoMoCTh U meperpys3ku
316 Pa?HOBeCI/Ie MaTepUaIbHOM  TOYKH.  AOCOIIOTHO
TBEPIOE TEIO
317 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIVIEHHOW OChIO
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 Nmnynec Tena. M3menenue umnynbca. UMnynbsc cuiiblt
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexannyeckas paboTa U MOITHOCTh
822 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
SHEpPruu U paboThl
223 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
MIOBEPXHOCTBIO 3eMJIN
8.24 IToTeHumanpHas YHEPIUs CKATOU NPYKUHBI
825 Kunernueckass sHeprus. Teopema O KHHETHYECKOU
SHEPrUu
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUH
[TpakTyeckue paboTHI:
OrmpesiesieHre CpPeIHEN CKOPOCTH CKOJIBKEHHUS Opycka
WIM JIBIKEHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tena MpH pPaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH NYTH OT BPEMEHM MpU
297 PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HA4YalbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJTBKECHHS
OT CWIbl HOpMaibHOro JaBieHus. OmnpeneneHue
kod(durmenta TpeHUss ckoipxkeHusa. OmpenencHue
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8.28

8.29

KECTKOCTH NpyKuHbL. OmnpenenreHue pabOThl CHIIBI
TpeHUS [pU PaBHOMEPHOM [BIDKCHHM Te€Jla IIO
TOPU30HTANIBHON TOBepxXxHOCTH. OmnpereneHue padoThl
CUJIBl  YOPYroCTM  NpH  HOAbEME  Ipy3a  C
UCIOJb30BAHUEM  HEMOJBMKHOIO M IHOJBHXKHOTO
0JI0KOB

@u3NYECKUE ABJIEHUSA B MPUPOJE: IPUIUBBI U OTJIUBBI,
JBWKeHHE IuIaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE )KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

KonebarenpHoe nemkeHre. OCHOBHbIC XapaKTEPUCTHKH
KoseOaHuii: Iepro/I, 4acTOTa, aMIUTUTY 1A

MaremaTnueckui u NPYKUHHBIN MAasITHUKMU.
[TpeBpareHue sHeprun Npu KoueOaTeIbHOM JABHKCHUN

3aryxaromue KoneOaHus. BBIHYXICHHBIC KOJCOAHMS.
Pe3onanc

94

9.5
9.6

9.7

9.8

9.9

Mexanunueckue BosiHbl. CBOICTBa MEXaHMUYECKUX BOJIH.
[IpomonbHBIE W TIONIEpEYHBbIC BOJNHBIL. J[TMHA BOJHBI |
CKOpPOCTh €€ pacnpocTpaHeHus. MexaHU4ecKue BOJIHBI
B TBEPIOM TeJle, CEHCMUYECKHE BOJTHBI

3ByK. ['poMKOCTB U BBICOTa 3ByKa. OTpaKeHHE 3ByKa
WHu¢pa3Byk u yapTpa3Byk

[TpakTyeckue paboOTHI:

OmnpeneneHne YacToThl M TepHoJa  KoJeOaHHi
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acTOThl W Iepuoja  KoseOaHUi
NPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH Iepuoja  KoJjeOaHui
MOJBEIIEHHOITO0 K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCHUMOCTH Iepuoja KoJjeOaHui
NPY)KHHHOTO MasTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuoaa Kose0aHui rpys3a,
MOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Ipy3a M XECTKOCTH
npyXuHbl. MI3Mepenne yckopeHust CBOOOIHOTO MaIeHUs
®dusnueckue SBICHUS B MPHPOJIE: BOCIPHITHAE 3BYKOB
JKUBOTHBIMH, 3€MIJIETPSCEHHE, CEHCMHYECKUEe BOJIHBI,
IyHAMH, 9XO

TexHudeckne yCTpOWCTBA: 3XO0JOT, HCIOJb30BAHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

1
0 10.2

DNEKTPOMarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJIHBL.
CBoiicTBa 3JI€EKTPOMAarHUTHBIX BOJIH

[ITkana 37EKTPOMArHUTHBIX BOJIH

10.3

DOnekTpoMarHuTHas npupoja cera. CKOpOCTh CBeETa.
BoHOBBIE CBOMCTBA CBETA
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11

12

[IpakTueckue paboThI:
10.4 N3yuenue CBOUCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUJIBHOTO TesedoHa
duzuyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE
10.5 JeiicTBue BUJUMOTO, yIbTPaduOIETOBOTO U
PEHTTEHOBCKOTO M3TYYeHH
10.6 Texnuueckue yCTpoOiicTBa: _ HCronb3oBaue
AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBS3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monenb cBera. IcTOuHMKH cBETa
11.2 [IpsamonuHeitHOe pacipoCTpaHEHHE CBETA
113 Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaxeHUst
cBeTa
114 [Ipenomnienne cBeta. 3aKOH MNPEIOMIIEHHSI CBETa.
[TonHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 JIunza. Xop nydeil B 1MH3e
11.6 OnTnueckas cucreMa QoroanmnapaTa, MHKPOCKONa U
TeJecKona
117 I'ma3 kak onruyeckass cucreMa. bnM3opykocTs U
JAITbHO30PKOCTh
11.8 Pasnoxxenue Oenoro ceera B cnekTp. OnbiTel HptoTOHA.
CrnosxeHue CrieKTpajibHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuueckue paboThI:
HccnenoBanne  3aBUCUMOCTM  YIVIa  OTpPa)KEHUS
CBETOBOTIO JIy4a OT yIJia MajeHusl.
N3ydyeHne xapakTepuCTUK M300pakeHus MpeiMeTa B
IUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa IPETOMIICHUS
CBETOBOTO Jiydya OT yrjla MaJeHus Ha TPaHULE «BO3AYyX —
11.9 CTEKIIO».
[Tony4yenne n300paXkeHU ¢ MOMOLIBIO cOOMparoIIeit
JIMH3BL.
Omnpenenenne GOKYCHOIO pacCTOSHUSI U ONTHYECKOM
CHJIBI COOMPAIOIICH JTNH3HI.
OMnBITHI MO Pa3IOKEHNUIO OEJIOr0 CBETA B CHEKTP.
OmBITEI 10 BOCHPHUATHIO I[BETA MPEAMETOB MPU UX
HaOII0/ICHUU Yepe3 I[BETOBbIE GUIBTPHI
duznueckue sABICHUS B mpupoje: 3atMeHuss CoyHLIa U
11.10 JlyHpl, 1IBEeTA TEN, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)
1111 TexHuueckue yCTpOMHCTBA:! OYKH, MIEPUCKOTI,
' dboToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
2.1 OnbiTel Pe3epdopna u mnaHeTapHas Monelb aToMa.
Mogens aroma bopa
120 Hcnyckanue M moOrjionieHHe cBeTa atroMoM. KBaHTHI.
JInHenyaTele CIIEKTPBI
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12.3 PannoaktuBHOCTh. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs

CTpOGHI/Ie dTOMHOI'0  sAApa. HYKJ'IOHHaﬂ MOACIIb

12.4
aTOMHOTO siapa. M3oTonsl

PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnana
aTOMHBIX Si7iep

12.5

H,Z[CprIe PEaKIuu. 3aKOHBI COXpAaHCHUA 3apAa0BOIro U
MacCCOBOI'O YHUCECII

12.6

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

PCaKHI/II/I CHUHTE3a U ACIICHUA AOEP. Hcrounuku OHCPIrun

12.8 .
ComnHia u 38637

SnepHas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX

12.9 .
HN3JTY4YCHHUHU Ha )KMBBIC OpIraHNU3MbI

12.10

12.12

[TpakTuueckue paboOThI:

HaGnronenne CIUIOIIHBIX W JIMHEHYATBIX CIHEKTPOB
U3ITyYEHUS.

HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHIIBI
0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusm).

H3mepenue paanoakTuBHOTO (hoHa

@usnueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
paZOaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,

12.11 pPanMOaKTUBHOE U3IIy4€HUE IPUPOAHBIX MUHEPAIOB,

JEUCTBUE PAaJUOAKTHBHBIX H3IYyYCHHM Ha OpraHusM
4eJI0BEKa

TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,
WMHIVBUAYAJIBHBIN 103UMETp, KamMmepa Bunbcona

HPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

[lonumanue poau  (QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOM CBSI3U
M TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIIOLUU
¢u3nUecKkux 3HAHUH M MX POJIM B LIEJTOCTHOM €CTECTBEHHOHAayYHOU
KapTUHE MHUpPA, O BKJAJE POCCHICKHUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHMS O BHMJAX MaTepuu (BEIIECTBO W TMOJE), O JABMKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHUE pa3audarh sIBJICHUS 10 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;
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YMEHHUE PacIiO3HABaTh MPOSBICHNUE M3YYCHHBIX (U3UYECKUX SBICHUN
B OKPYXAaIOIIeM MHpe, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HAKH)

Brnanenue ocHOBaMM MOHSATUWHOIO ammapaTta W CHMBOJUYECKOIO
s3bIKa (PU3UKH W WCIOJB30BaHUE WX JUIsI pElICHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SBJICHUS U
MIPOLIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U IMITUPUUICCKUE 3aKOHBI

YMeHHe OIuCHIBaTh HN3YUCHHBIC CBOICTBA TEII U (1)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/Ie BCJIIMYHHBI

BrnaneHue ocHOBaMH METOOB HAaydyHOTO IIO3HAHUS C Y4ETOM
coOroficHHs MpaBWiI O€30MacHOTO TpyHAa: HaONIOJACHHUE (U3HUECKUX
SIBJICHU

YMEHHE CaMOCTOSITEIILHO COOMPATh AKCICPUMEHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIWH, OMUCBHIBATH XOJ]
OTIBITA U 3aIKCHIBATH €r0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBOJIbI;
MPOBE/ICHUE TPSAMBIX ¥ KOCBEHHBIX H3MEPEHHI (PU3HMUECKUX BEITUYNH:
yYMEHHE IUIAaHHUPOBATh H3MEPEHHUS, CaMOCTOSATEIILHO COOMpPATh
OKCICPUMCHTAIBHYI0 ~ YCTAHOBKY 10 HHCTPYKIIMH, BBIYHCIIATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATh IOJIYUYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUH;
NPOBEJCHUE  HECIOKHBIX  AKCICPUMEHTAJIbHBIX  HMCCIICIOBAHUM;
CaMOCTOSITENILHO ~ COOMpaTh AKCHEPUMEHTAJIBHYI) YCTAHOBKY W
OPOBOIUTH  MCCIICOBAaHUE IO  HHCTPYKIMH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTU (DPM3MUYECKUX BEIUYMH B BHJE TAOJHII W
rpadMKOB, YYUTHIBATH MOTPEIIHOCTH, JICJIaTh BHIBOJIBI IO PE3y/IbTaTaM
UCCIICTIOBAHMSI

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuasbHasi TOYKa, aOCOMIOTHO TBEPJOE TEJIO, MOAETH CTPOCHMS
ra3oB, >KMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I
00BsicCHEHUS! PUBNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
qyucjie€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUNHHO-CJIEICTBEHHBIE CBS3HU U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yYEHHBbIE CBOIMCTBA (PU3NUYECKUX
ABJIEHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENIN

YMenue pemath pacué€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysl 3aKOHbl U (OpMyJbl, CBS3bIBAIONIINE  (PU3NUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBIISATh HEJOCTAIOIME JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh
(bu3MUecKoil BETMUMHBI, TOJYYEHHON NP pEIIeHUH 3a/1a41

YMeHue XapakTepus3oBaTh NPUHLUIBI JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMHMCAHUIO, UCIIOIb3Ys 3HAHUA O
cBOMcTBax (pM3MYECKUX SIBJIEHUH UM HeoOXoauMble (uU3nUecKue
3aKOHOMEPHOCTH
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10

YMeHHe UCTONb30BaTh 3HAaHUS O (U3HUYECKUX SIBICHHUAX B
MOBCEIHEBHON KM3HM 111 oOecrieyeHHss ©O€30HMacHOCTH — NpHU
oOpamieHUd ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlIeH cpele; MOHUMaHUE
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKEHHNA (UMUK W TEXHOJIOTUH
JUTSL PAallMOHATIBHOTO TPHPOIOTIONIE30BAHHMS

11

OnelT TOMCKa, TpeoOpa3oBaHUs M MpPeACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIB30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(POpPMAIIMM HA OCHOBE UMECIONIMXCA 3HAHUA W
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB,  YMEHHME  MHCHOJb30BaThb  IPHU
BBITIOJTHEHUH y4eOHBIX 3aJaHii HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3UYECKOT0 CONEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; Bimamenue 0a30BbIMM  HABBIKAMH  IIpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE UH(OpPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe jBwkeHue. MarepuanpHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTD JIBUXKEHHS

PaBHOMepHOE U HepaBHOMepHOe aBUkeHHe. Cpenusis ckopocTh. Dopmyna s

1.2 BBIUMCJIEHUSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJIMHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

13 x(t)=x,+vt
['paduky 3aBUCUMOCTM OT BpPEMEHH M MPOEKIUH CKOPOCTH, NPOEKLUU
NepeMenieHusl, MyTH, KOOpJAWHATHl MpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JIBUKEHUH
3aBUCHUMOCTb KOOPJIMHATBl Tejla OT BPEMEHM B ClIy4dac PABHOYCKOPEHHOIO
HPSIMOJIMHENHOTO ABUKEHUS:

2
1.4 D) =Vo, *I+a * 5
=

@opmynbl UIsl NPOEKLIUU MNEPEMEUIEHUs, NMPOEKIUU CKOPOCTH M IPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
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#2
5. (D) =vp, -r+ax-3.

U_\'('f) =Upy T4, L,

a,(f)=canst,

a3 o]

2 1_5
Uay Uis “l 8y

['paduku 3aBUCHUMOCTH OT BPEMEHU Jsi TMPOCKIUU YCKOPEHUS, MPOCKIUU
CKOPOCTH, NPOEKLUUU IEPEMELIEHUs, KOOpAUHATHl IPpU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM)KEHUU

1.5

CBobonnoe manenue. GopMyIibl, ONUCHIBAIONIME CBOOOAHOE MaJCHUE Tella IO
BEpTUKAIU (ABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH
3emnu). ['paduxu 3aBUCHUMOCTH OT BpeMEHU I MPOEKLUHUU YCKOPEHHS,
OPOSKIIMA CKOPOCTH M KOOPJAWHATHI TMPH CBOOOJHOM TAJCHUU Tela II0
BEPTHKAIH

1.6

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHUS Tella 10 OKpYKHOCTH. HampaBiernwue
CKOPOCTH.
dopmyna s BBIYHCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TIEPHOT
oOpareHus:
L= iMR

T
LenTpocTpemurenpbHoe yckopeHHe. HampaBiieHHe IEHTPOCTPEMHUTEIIHEHOTO
yckopeHusi. Dopmyna Jisi BBIYUCIICHUS] YCKOPCHHS:

®dopmyia, CBSI3bIBaIONIAs IEPUOJ] M YACTOTY OOpaIeHHUS:

vl
T

1.7

Macca. II10THOCTB BemiecTBa. q)opMlea JJII BBIYUCIICHHUA TITIJIOTHOCTH:
m

P=7

1.8

Cuna — BCKTOPHAA (I)I/I3I/ILI€CKa$I BeanunHa. CIOXKEHHUE CUTT

1.9

1.10

SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a

CoHarnpaBlIeHHOCTh BEKTOpa YCKOPEHHUSI TeJla U BEKTOpa CHIIBI, ICHCTBYIOIIECH Ha
TEJ0

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

Fya=-Fis
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1.12

1.13

1.14

TpeHue oKosi U TpeHHUE CKONbKEeHUS. POpMyIta JJIs BBIYUCICHUS MOJYJIS CUJIBI
TPEHUS CKOJIbKEHUA:

Fszp-N

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TArOTEeHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

My -1
F=G.-—L1_2

R
Cwiia TskecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

®opmyna a7si BBIYUCICHUSI CUJIBI TSKECTU BOIHM3M moBepxHOoCcTH 3emnu: F = mg.
JBwxenue manet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.
HeBecomocTh 1 eperpysku

1.15

1.16

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.

p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbca. MMiynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aMKHYTOU CUCTEMBI TEN:

D=0, i, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexanndeckas pabora. @opMyJia it BBIYUCICHHS PaOOThI CHITBI:
A=Fsooso
MexaHudeckas MOIITHOCTb:

A
t

N=

1.18

Kunernueckas n noreHumanbHas sHeprus. opmyia 17 BBIYMCICHUS
KMHETUYECKOU DHEPIUH:
H!Uz
E, =—
2

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUH Tela, IMOIHATOrO
Haj 3eMéii:

E,=mgh

1.19

Mexanu4deckas OHCPTUA:

70




E=E,+E,

3aKOH COXpaHEeHMsI MEXaHHUecKoH sHeprun. @opmyra Jijis 3aKOHA COXpaHEHUs
MEXAHUYECKOM HEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparienrie MexaHMUECKON SHEPTUU [TPU HAJTMUUU CHIIBI TPEHUSI.

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peryar. Momenr cuiel: M - FL.
YcioBre paBHOBECHS phlyara:

M +M +..=0

1.20 . .
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEXaHH3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
JaBiienue TBEpIOTO TENA.
®opmyna /17151 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
p= F
5
121 JlaBiieHue ra3a. ATMOCQEepHOE 1aBICHHE.
' ['uppocTtaTyeckoe 1aBjleHUE BHYTPH KUJIKOCTH.
®dopmyrna 7151 BHIYUCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=Pgh+DPp,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. DopMmyna Jis  ONpENETICHUS BBITAJKUBAIONMIEH CHUIIBI,
JIEMCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23 —
Fag =PEV
VYcnosue riaBanus tena. [naBanue cy0B ¥ BO3yXOTUIaBaHUE
Mexannueckue KojebaHusi. AMIUIMTYJa, TEpUOJ M dYacToTa KoJIeOaHHil.
®dopmyna, CBI3bIBAIOIIAs YACTOTY U MEPHUO KOJCOAHMIA:
1.24
v = 1
T
1.25 MaremMatnueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHne OSHepruu Impu
) Ko1€0aTeIbHOM ABHKEHUH
1.26 3aryxatomue kojaebanusi. BerHykneHnbie konedanus. Pezonanc
Mexannyeckue BOJHBI. [IpoosibHBIE M TONEpPEYHbIe BOJHBL. J[7TMHA BOMHBI M
127 CKOPOCTb paclpOCTPaHEHUSI BOJIHBI:
' h=uv-T
128 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOM BOJIHBI HAa T'PAaHUILIE
) IBYX cpell. MH(ppa3ByK U yIbTpa3ByK
Ilpakxmuueckue pabomul
1.29 N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH

IOPYKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CHJIBI TPEHMs, CHJIbI
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yIPYroCTH; CPEIHEH CKOPOCTH JBMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs: Opycka NpW ABMKEHHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOTHl W
nepuojia KosebaHMH MaTeMaTHYeCKOro MasTHHUKA; YacTOThl W Iepuoja
KOJIeOAaHUH TPY>KMHHOT'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYroCTH MNPH NOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CHJIBI YIPYIOCTH MPU NOIBEME Ipy3a ¢ NOMOUIbIO IOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BbEMa MOTPYKEHHON
YacTH TeJa U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLICH CHIIBI
OT MAacChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
poJla IIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYKHHE, OT CTEINEHU
negopManuu MpYKUHBI, YCKOPEHUsI OpycKa OT yrijla HaKJIOHA HaIlPaBISIONICH;
nepuojia (4acToThl) KosieOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; IE€pPUOJA
KOJICOAHUH MPY)KUHHOTO MAasTHHUKA OT MAacChl T'py3a U KECTKOCTH NPY>KUHBI;
UCCIICIOBAaHUE HE3aBUCUMOCTU IepHoja KoyieOaHUH HMUTSHOTO MasTHHKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pplyara

Qusuueckue s61eHUs 6 nNpupoode: TPUMEPHl JBUKEHHUS C PA3IUYHBIMU

CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U
TEXHUKE, TPUIUBBI W OTJIMBBL, JBI)KEHHE TUIaHeT COJIHEUYHON CHCTEMBI,

1.30 PEaKTUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, pblUaru B TeJie YEJIOBEKa, BIUSIHUE
atMoc(epHOro JaBJICHUS Ha XKUBOW OpPTraHHW3M, IUTABAHHWE pHIO, BOCIPHUSATHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUUYECKHUE BOJIHBI, I[yHAMHU, 3XO
Texnuueckue ycmpoticmea.: CUUIOMETP, NATUYUMKU TIOJIOKEHHS, PACCTOSHHUS U
YCKOPEHHS, JAUHAMOMETp, TOMAMIMIIHUKN, PAKEThl, pblYar, MOABUXKHBIN H

131 HEMOJIBWKHBIA OJIOKH, HAKIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
COOO0MIAIONMECs COCY/Abl, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIIJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHUS

2.1 BelecTBa. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopgHble Tena

29 JBwxenue wyactun BenlecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHUI[ C
Temneparypoil. bpoyHoBckoe aBmxenue, iupy3us

23 CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS

24 TenioBoe pacuiupeHue u cxatue

2.5 TemnnoBoe paBHOBECHE

26 BHYTpeHHHjI sHeprusi. Pabora u Teromepenada Kak CIOCOObl M3MEHEHUS
BHYTPEHHEH YHEPTruun

2.7 Buapel Temionepenaydn: TEIONPOBOIHOCTh, KOHBEKIIHS, N3ITyYCHUE
HarpeBanme wu oxmaxkaenue Ten. KoiawmdecTBo  TETUIOTHL. Y AelbHAs
TEIIOEMKOCTD:

>® O=am(t,—1)

29 3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MpoOIEccax. YPaBHEHUE TEIJIOBOTO

OasaHca:
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O +0, +..=0

Hcnapenue u koHaeHcauus. V3MeHEHHE BHYTPEHHENM SHEPrUd B IPOLIECCE
UClapeHuss M KoHAeHcauuu. KuneHwe IKMIKOCTH. YenbHas TeIioTa

2.10 napoobOpasoBanus: L = Q/m

2.11 Brnaxxnocts Bo3yxa
[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEH SHEpPruu mpu
IJIaBJICHUU U KPUCTAUIM3AIMU. Y IeJIbHAs TeIUIOTA IJIaBJICHUS:

2.12 5 0

m

BuyTpeHHss sHeprus cropanus TOIUIMBA. Y AeNibHAs TEIJIOTa CrOpaHus TOIUIMBA:

2.13 q=Q/m

2.14 [Tpuntumne! padoTs! TermoBbix ABuratenei. KI1J[ remioBoro qeuraress
Ilpaxmuuyeckue pabomul
N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (QUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,

2.15 OTJIaHHOTO HAarpeThiM LMUIUHAPOM, TOCJE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IiaBieHus Inbaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUHU XOJIOAHOW M
ropsiueil Bofbl; mpolecca UCIapeHus
Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIPHBIC

2.16 SIBJICHHSI B TIPUPOJIE, KPUCTAUIBI B Tipupojie, uznydenue CoHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KanWUIApbl, IPUMEPBI UCTIOIb30BAHMS KPUCTAILIIOB,

217 JKUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOTUICHHS
JIOMOB, TUTPOMETPHI, TICUXPOMETpP, MapoBasi TypOWHa, JBUraTellb BHYTPEHHETO
CropaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 Onektpusanus Ten. /[Ba BUia 31eKTpUYECKUX 3apsioB

3.2 BsaumonericTBue 3apsbkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsiaa

34 Onektpuueckoe mnozne. Hanpsok€HHocTh 3nekTpuueckoro mnoid. [lpuHnmn

) CYTIEPHO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpudeckux 3apsaoB. JlelCTBHE SIIEKTPUUECKOTO TIONsS Ha
aNeKTpuueckue 3apsapl. [[pOBOAHUKN U JUAIEKTPUKU
[TocTossHHBIN AIE€KTpUYECKU TOK. J[ecTBUS 3meKTprudyeckoro Toka. Cuia Toka.
Hanpsxenue.

3.6 I=q/it,U=A/4

3.7 DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHHE:
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R = pl/S

3.8

39

3.10

3.11

3.12

3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R

IlocnenoBaTenbHOE COSAMHEHIE IIPOBOAHHKOB:

I, =1, U=U,+U,. R=R +R,
Hapaﬂneanoe COCAMHCHHNEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

U=U;:I=I+1; Rzi.
CwMelIaHHbIe COCAUHCHU ITPOBOAHUKOB
Pabota u momHOCTh 3mekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOE MoJie MPSMOrO NPOBOJHMKA C TOKOM. JImHum
MarHMTHON MHIYKLUU

3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21

MarsuTHoe T1OJieé MOCTOSHHOIO MarHuTa. BSaHMOﬂCﬁCTBHe IIOCTOSAHHBIX
MarsuToB

JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
Onpitel @apanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna

Ilpaxmuueckue pabomol

W3MmepeHne  2JEKTPUYECKOTO  CONPOTUBJIEHUS  PE3UCTOPA;  MOLIHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE
(pe3ucTopbl, JIaMIOYKa), OT HAIPSHKEHHUs Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTUBJICHUA OT IJJIMHBI IPOBOJHUKA, IJIOHIAAN €ro IMOIICPEYHOTr0 CCUHCHHUA U
YIEIBHOTO CONPOTUBIICHHUS.

HpOBepKa nmpasujia i1 SJICKTPUUCCKOrO HAIIPAKCHHA IMPU IMOCICA0BATCIIBHOM
COCIMHEHUN IPOBOIAHMKOB; MpPaBWJIA JUISl CHJIBI JJIEKTPUYECKOTO TOKa IIPH
napauIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)

Qusuueckue A61eHUs 6 npupoode: >SIEKTPUUECKHE SBIEHUS B armocdepe,
AIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMid, Apeid MoocoB,
pPOJIb MAaTHUTHOTO TIOJIST /7151 "KU3HU HA 3eMJIe, TOJISIPHOE CUSHHE

Texnuyeckue ycmpouicmeéa.: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DJIEKTPUUECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
IPEIOXPAHUTENH, DJIEKTPOMArHuT, JJIEKTPOJBUTraTellb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

OneKTpoMarHuTHbIE BOJHBL [1Ikana 31eKTpoMarHUTHBIX BOJH

JlydaeBas monenb cBeta. [IpsmonnHeliHOe paclipoOCTpaHEHHUE CBETA

3akoH OTpaXXCHUSA CBCTA. IInockoe 3€pKajio

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA

3.23

Hucnepcus ceera
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JIunza. Xoxa nydeil B nmuH3e. POKYCHOE paccTOsSIHME JMH3bI. OnTHYeckas cuia

3.24 muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTruueckue npuodopsl
Ilpakxmuueckue pabomul
M3MepeHue onTHYecKO cuibl coOMparomiel JUH3bl; (POKYCHOTO PacCTOSIHUS
coOuparomield TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa U N300pakeHus,
396 KOTZIa MPEIMET PacroNOKeH B IBOHHOM (hOKyce), IOKa3aTessl IPEeJOMIICHUs CTEKIa.
HccnenoBanue CBOICTBa  M300pakeHUS, TOJIYYEHHOIO C  IOMOIIBIO
coOuparoniell JIMH3bl; U3MEHEHNsT (POKYCHOI'O PacCTOSIHUS JBYX CIIOKE€HHBIX JIMH3;
3aBHCUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJCHUS Ha TPaHUIE
«BO3JyX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHsl, 1Berta Ted,
ONTHYECKHE SBJICHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPUCKOI, (QoToannapaT, ONTHYECKUE
CBETOBO/IbI
4 KBAHTOBEBIE SIBJIEHUA
41 PagnoaktuBHOCTE. Anb(da-, Oeta-, raMMa-usnydeHusi. Peakiuu anbda-u Oera-
pacrnazia
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-vactui. [nanerapnas Mojens atroma
4.3 CoctaB aToMHOTr0 sifipa. M3oTornbl
4.4 [Tepuon nonypacnazia aTOMHBIX Jep
4.5 S nepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOT0 U MaCCOBOTO YHCEI
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3IY4YE€HUE IPUPOJHBIX MHMHEPAJIOB,
JIeiCTBUE paJIMOaKTHBHBIX U3TYYCHUH Ha OPraHU3M YEIOBEKa
47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHAUBUAYAIbHBIN J03UMETp, Kamepa

BI/IHBCOHa, AACPHAAd SHEPreTuKa
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