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[osicHUuTeIbHAS 3aNIUCKA

Copepxanue [IporpamMbl HanmpaBieHO Ha (GOpPMHpOBaHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH YYaIllUXCsl U OpTraHU3alHI0
W3ydeHus: (QU3NKH Ha [esATeILHOCTHOW ocHoBe. B  Hei
YUUATBHIBAIOTCS.  BO3MOJXKHOCTH  MpeAMeTa B  pealu3aliu
tpeboBanuiit GI'OC OOO Kk TIaHUPYEMBIM JIUYHOCTHBIM H
MeTanpeIMeTHBIM  pe3yilbratamM  oOydeHus, a  TaKxke
MEXKIPEJIMETHBIE  CBSI3M  €CTECTBEHHO-HAYYHBIX  yUYEOHBIX
MIPEeIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

B mporpamme ompeaenstoTcsi OCHOBHBIE IE€NTM W3Yy4YCHUS
¢bu3ukm Ha  ypoBHE  OCHOBHOrO 00mmero oOpa3oBaHus,
IJIAHUPYEMBIE  pe3yiabTaThl  OCBOEHUSA  Kypca  (DUBHKH:
JIMIHOCTHBIE, MeTamnpeaMeTHbIe, TpeaMeTHhie (Ha 0a3o0BOM
YpOBHE).

[Iporpamma  ycTaHaBIMBaeT  paclpeaeineHue  y4eOHOro
MaTepuana 1o Tomam o0ydenums (Mo Kiaccam), IIpeajaraet
MPUMEPHYIO TOCIEI0BATEIEHOCTh M3YyYECHHUS TeM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUSI MPEIMETHOI'O COAEpKaHHUS U y4éTe BO3PACTHBIX
OCOOGHHOCTEHW ydYalIumxcs, a TakKe NpPUMEpHOE TeMaTHIeCcKoe
NJaHUPOBAHKE C YKa3aHUEM KOJMYECTBA YacOB Ha U3YUEHUE Kax o1
TeMbl W TIPUMEPHOH XapaKTepUCTUKOH Yy4eOHOW HnesITeIbHOCTH

y4Yaluxcs, peanu3yeMol MpH U3YYEHUH ITUX TEM.
O0mas xapakTepucTHKa y4eOHOro npeamera « @u3zuka»

Kypce ¢buzukn — CHUCTEMO00pa3yIoImuit TUTSt
€CTECTBEHHO-HAYYHBIX  Y4YEOHBIX  NPEAMETOB,  IOCKOIBKY
(u3nyeckre 3aKOHBI JIE)KAT B OCHOBE IIPOILIECCOB U SBICHHI,
M3y4yaeMbIX XHMHEH, Ouonoruei, acTpoHOMHEH M (HU3NUECKOU
reorpadueii. ®uznka — 3TO MpeAMET, KOTOPBIA HE TOIHLKO BHOCUT
OCHOBHOHM BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MUpa, HO U
npeaocTaBiseT Hanbolee sicHbIe 00pa3ubl MPUMEHEHUS HAyYHOT0
METO/Jla TTO3HAHMS, T € CII0c00a MOTydYeHHs TOCTOBEPHBIX 3HAHUUN
o mupe. Haxonen, ¢u3mka — 3T0 MpeaAMET, KOTOPHIN HapsAIycC
IPYTHUMH €CTeCTBEHHO-HAYYHBIMH TMPEIMETaMH JOJDKEH MJaTh
IIKOJBFHUKAM TIpEACTaBlIeHHEe 00 YBIEKATEILHOCTH HAyYHOTO
WCCIICIOBAHUS M PAJIOCTH CaAaMOCTOSTEIBLHOIO OTKPBHITHUS HOBOTO
3HaHUs.

OnHa w3 TIaBHBIX 3a1a4 (U3NYESCKOTO O0O0pa3oBaHUs B
CTpYKType oO0miero oOpa3oBaHUsS COCTOMT B (opMupoBaHUU
€CTEeCTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K HayKe ¥y



OCHOBHOW MacChl OOy4Yarommuxcs, KOTOpble B JalibHEeHIIem
OyayT 3aHATHI B caMbIX pa3HoO- o0O0pa3HBIX cdepax
neareabHocTH. HO He MeHee BakKHOU 3ajgaucy SABIISIETCS
BBISIBIICHUE M TOATOTOBKA TAIAHTIMBBIX MOJIOJBIX JIOACH IS
OPOJOIKEHUS obpazoBanus " JanpHenIen
mpodeccruoHaIbHOU EeSITeTbHOCTH B obmacTu
€CTEeCTBEHHO-HAYYHBIX HCCIENOBaHWH W CO3MaHUHU HOBBIX
TexHooruii. CorjaacHO TIPHHATOMY B MEXKAyHapOJIHOM
coobmiecTBe OIpEeIeNICHHUIO, «EcTtecTBeHHO-HayUHas
rPpaMOTHOCTb — 3TO CIOCOOHOCTh 4YeJOBEKa 3aHUMATh
aKTUBHYIO  TPaXXJIaHCKYI0 TO3UIHI0O 10  OOIIEeCTBEHHO
3HaYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh HHTEPECOBATHCS  €CTECTBEHHO-HAYYHBIMH
naesmu. HaydHO TpaMOTHBIN YEIOBEK CTPEMUTCS Y4aCTBOBATh
B apTYMEHTUPOBAHHOM OOCYIKJIE€HHH MPOOIIEM, OTHOCSIIIIUXCS K
€CTEeCTBECHHBIM HayKaM U TEXHOJIOTHSIM, 4TO TpeOyeT OT Hero
CIEIYIOIIUX KOMIIETCHTHOCTEH:
—Hay4YHO OOBSACHSTH SIBJICHUS,
—OIICHNBATh U MMOHUMAaTh OCOOEHHOCTH HAayYHOTO HCCIIeIOBAaHUA,
—HWHTEPIPETUPOBATh JaHHbIE W  HUCIOJIB30BaTh HAaydHBIS

JI0Ka3aTeNbCTBA JUIS IONYYEHHUS BEIBOJIOBY.

N3ydenne Qusnku CcrnocoOHO BHECTH peIIAKIIUN BKJIaa B
¢dbopMupoBaHue €CTECTBEHHO-HAyYHOU rPaMOTHOCTH
00yJaromuxcs.

Hean usyyenus yuedHoro npeamera « Duzuka

Lenn w3ydeHuss ¢GU3NKH HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus omnpeaeneHsl B KOHIENMIIMKM  mpernoaBaHUs
y4eOHOTO TIpeaMeTa
«®Dusuka» B 00pa30BaTEIBHBIX OpraHu3amusx Poccuiickoii
Odenepanuu, peaTU3yIONIUX OCHOBHBIE 00IIe00pa3oBaTeIbHEBIC
porpaMmsl, yTBepxkaAEHHOMN pemenneM Komnernu MuHucTeperBa
npocBenienus Poccuiickoit deaepanuu, IpOTOKOI OT 3 AeKaOps
2019 r Ne ITIK-4BH.

Henn n3yuenus GU3UKH:

—IpuoOpeTeHNe HWHTEepeca W CTPEMIICHHS OO0ydarolIuxcs K
HayqYHOMY N3YYECHUIO IPUPOIBL, pa3BuTHE nx
HMHTEJUJICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

—pa3BUTHE MPEICTABICHHH O HAyYHOM METOJE IO3HAHUS U
¢dbopMupoBanue HCCIIEI0BATEIBCKOT O OTHOLICHUS K
OKPY>KaIOIUM SIBIICHUSM;



—popmMupoBaHrEe HaAyYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa
M3y4YeHHUs] OCHOB CTPOCHUsI MaTepuu M (PyHIaMEHTaIbHBIX
3aKOHOB (PHU3HKH;

—dopMupoBaHue MpeACTaBICHUN O poau GU3UKU ISl Pa3BUTHUSA
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TE€XHOJOTHI;

—pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oymymen
npoecCHOHATFHOW NEeSITeTbHOCTH, CBSI3aHHOW ¢ (DU3UKOH,
MOATOTOBKA K JajbHEHIIeMy 00y4eHHIO B 3TOM HaIlpaBICHUHU.
JlocTuskeHue H3THX 1ieJied Ha YPOBHE OCHOBHOrO OOIIEero
00pa3zoBaHUs 00ecTIEUNBACTCS PELICHUEM CIEAYIONINX 3a1aY:

—TMpuoOpeTeHne 3HaHUI O AMCKPETHOM CTPOCHHH BEIECTBA, O
MEXaHUYECKHX, TEIUIOBBIX, DJIEKTPUUYECKUX, MArHUTHBIX H
KBaHTOBBIX SIBIICHUSAX;

—TpuoOpeTeHne yMEHU OMUCHIBAaTh U OOBICHATH (PU3HMUECKHE
SIBJICHMSI C HCIIOJIb30BaHNEM IIOJIyUCHHBIX 3HAHUI;

—OCBOEHHE METOAOB PELICHUS NPOCTEHIINX PacYETHBIX 3a1ad C
UCIIONIb30BaHUEM (QU3NUYECKUX MOJeeil, TBOPUYECKUX U
MPaKTUKO-OPHUEHTUPOBAHHBIX 3a7a4;

—pa3BuUTHE YyMEHUN HaOMIOAaTh NOPUPOAHBIC SBJICHHUS U
BBITIOJHATD OTIBITHI, nabopaTopHbIE paboTHl u
JKCIIEPUMEHTAIbHBIE HUCCIEJOBAHUS C HCIIOJIb30BAHHUEM
M3MEPUTEIBbHBIX MPUOOPOB;

—ocBoeHrne TpuéMoB paboThl ¢ HHpopManued (U3NIECKOro
collepKaHMUsA, BKIIO4Yasi HMHOOPMALUMIO O COBPEMEHHBIX
JOCTHOKEHUAX (PU3MKH; AaHAIU3 U KPUTUUECKOE OLICHUBaHHE
nHbpOpMalHY;

—3HaKOMCTBO €O cdepamu NpodeccCHOHATbHOH NeATEeIbHOCTH,
CBS3aHHBIMH C (DU3HKOHM, U COBPEMEHHBIMHU TEXHOJIOTHUSAMU,
OCHOBaHHBIMH Ha JOCTHKCHUSIX (DU3NIECKON HAYKHU.

Mecto yueoHoro npeamera «®u3uka» B y4eOHOM IJIaHe

B cootBerctBHE ¢ DT'OC OO0 dusuka siBiIseTcs 0053aTeIbHBIM
MpeIMETOM Ha YpPOBHE OCHOBHOTO 00mIiero obpasoBanus. JlaHHas
mporpaMma TpeAycMaTpuBaeT H3ydeHHe GHU3NKH Ha 0a30BOM
ypoBHE B 00b&Me 136 4 3a 1Ba roga oOydeHus 1o 2 4 B HENIETO B 8 U
9 xmaccax. B TemaTmueckoM mnaHupoBaHMHM I 8 Kiacca
MpeIonaraeTcss pe3epB BpPEMEHU, KOTOPBIM yUUTENh MOXET
WCIIONIB30BaTh 10 CBOEMY YCMOTpeHHw, a B 9 kimacce —
MMOBTOPUTEIHbHO-0000 AN MOIYITb.

Coaepxanne yueOHOro npeamera «®u3nka»



8 kmacc
Pasznea 6. TemioBble sIBJICeHUA

OcHOBHBIE MOJIOKEHU S MOJIEKYJIAPHO-KUHETUYECKOH
TEOpUM CTPOSHHUA BemiecTBa. Macca W pa3mMepsl aTOMOB U
MoJieKyJd. OmBITBl, MOATBEPKOAIOMME OCHOBHBIE IIOJI0XKCHHS
MOJICKYJIPHO-KHHETUYECKON TEOPHH.

Mopgenu TBEPAOTO, KHUAKOTO U ra3000pa3zHOTO COCTOSHHI
BenlectBa. Kpucrannuueckue u amopdHbie Tena. OObsicHeHHE
CBOHWCTB Ta30B, JXHUJIKOCTeH U TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUH MOJIEKYJIAPHO-KUHETHYeCKON Teopuu. CMauynBaHHE
" KalMWUIAPHBIC ABJICHUSA. TemnoBoe pacluiupCeHUC U CKaTucC.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIIIOBOTO
IBUKEHUS YacTULl. BHyTpeHHssa sHeprus. CiocoObl H3MEHEHUS
BHYTpPECHHEH SHEPrHH: TeIJIonepenada W COBEpIICHHE pPabOTHI.
Bunanl Telionepesadu: TEIIONPOBOIHOCTH, KOHBEKIIUS,
HU3TTydeHHE.

KonuuectBo Teniaorel. YaenbHas TEIUIOEMKOCTh BEIIECTBA.
TenmooOMeH W TEmIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOIO
Oananca. [lnaBnenue u oTBepJeBaHUE KPUCTAJUIMUECKUX BEUIECTB.
YnenpHas temioTa miasiacHus. [lapooOpa3zoBaHne u KOHICHCAILIHS
Ucnapenune (MC). Kunenue. Y nenapHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTh  TEMIEPAaTyphl  KHUIEHUA OT  aTMOC(EPHOro
JaBJICHUS.

BrnaxHocTh Bo3nyxa.

OHeprus TomINBa. YenbHas TEIIOoTa CrOpaHus.

[Ipunannner paboTel TeroBbix aeurarteneid K11/ rermoBoro
nsurarens. TemyioBele ABUTaTeNd M 3allUTa OKPY’Karouiel
cpenst (MC).

3aKkOH COXpaHEHHUs U IIPEBpAICHUS] IHEPTUHU B TEIUIOBBIX
nporueccax (MC).

JdeMoHcTpanuu

1. Habmonenne OpoyHOBCKOTO ABUKCHUS.
2. Habmonenne nquddysum.
3. HabGmoneHue sSiBieHUN CMavMBaHUs M KaIMJUIIPHBIX SBICHHM.

4. HabnroneHue TEIIOBOro pacIdpeHust Tell.



5. H3meHenue JAaBJICHUA Tra3a 0Opu HU3MCHCHUHU 00BéMa npu
Harp€BaHUU UJIN OXJIAKACHUU.

6. llpaBuna u3mMepeHus TeMIepaTyphl.

7. Buasl Temionepenayu.

8. OXJTaXIeHUE ITPU COBEPIICHUN PaOOTHI.

9. HarpeBaHue mpu coBepIIeHUN PaOOThl BHEITHUMU CHUJIAMH.
10. CpaBHEHUE TEMITOEMKOCTEN Pa3INYHBIX BELIECTB.

11. HabOmroneHue KAneHusl.

12.HabmogeHne mocTOSTHCTBA TEMIIEPaTyPhI IIPY TUIABICHUH.
13. Mozenu TEIUIOBBIX IBUTATENIEH.

JlabopaTopHble padoThl M ONBITHI

1. OmpITBI MO OOHAPYXKEHUIO MAEHCTBUS CHJI MOJEKYJISPHOTO
MIPUTSKCHUSL.

2. OnbITH MO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJHM WM
caxapa.

3. OnbITH 110 HAOMIOACHUIO TEIJIOBOIO PACIIMPEHHS Ta3oB, KHI-
KOCTEH U TBEPIBIX TEI.

4. OnpeeneHue TaBaCHHS BO3yXa B OaJlJIOHE IIPHIIA.

5. OTBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD JaBJICHUS BO3TyXa OT
ero o0béMa M HarpeBaHus WK OXJIAXKICHUS.

6. [IpoBepka THIIOTE3bl JTUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA
XKHUJKOCTH B TEPMOMETPHIECKOIN TpyOKe OT TeMITepaTypsbl.

7. HabOmogeHne wu3MEHEHHWS BHYTPEHHEH OJHEPrUU Tela B
pe3yabpTaTe Terionepeaayt U paboThl BHEIIHUX CHII.



8. MUccrmenoBanue sBneHHsl TeruiooOMeHa TP CMEIIMBaHUH
XOJIOAHOM M TOpsiYei BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, IMOMyYEHHOTO BOJOW TPH
TEM1000MEeHE ¢ HarpeThIM METAJUIMYECKUM LUIHHAPOM.

10. Ompenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.
11. UccnenoBanue nporecca ucnapeHus.

12. Onpenenenre OTHOCUTENBHOM BIaKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIUIOTHI IUIABJICHUS JIbA.
Pa3znen 7. daekTpudecKkue U MATHUTHbBIE SIBJICHUSI

Onexktpuzanus Tea. J[Ba poja 3IEKTPUUECKUX 3apslioB.
B3anmoneiicTBue 3apseHHBIX Ten. 3akoH KynmoHa (3aBHCHMOCTB
CUJIBI B3aMMOJICHCTBUSA 3apsS>KCHHBIX TEJI OT BEIUYUHBI 3apsS0B U
PACCTOSHUS MEXKIY TEIAMH).

DnexkTpudyeckoe Imoyie. Hampsok€HHOCTh JIEKTPUISCKOTO
monst. IlpwHOUND cynmepno3umuu dSIEKTPUYEeCKHX mnoyield (Ha
KauyeCTBEHHOM yPOBHE).

Hocutenu »snexTpuueckux  3apsijioB.  DJIeMEHTapHBIN
anmekTpudeckuii 3apsim. Crpoenme aroma. llpoBomHuku u
JIUDJICKTPUKU. 3aKOHCOXPaHEHUS DJICKTPUUECKOT0 3apsiaa.

DaeKTpuyecKui TOK. Ycnosus CYLIECTBOBaHUS
SIIEKTPUYECKOro ToKa. VICTOYHHUKH TMOCTOSIHHOTO  TOKA.
JelcTBUST DJIEKTPUUIECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUICCKUUA TOK B KUIKOCTSIX U ra3zax.

Onektpuyeckas uenb. Cuja TOKa. DJIEKTPHUYECKOE
HanpspKEHUE. ConpoTuBieHue MPOBOJAHUKA. VnenbHOE
CONMPOTUBJIICHHUE BemecTBa. 3akoH Oma Ang ydacTKa IIEMu.
IlocnemoBaTenpHOE U MTApAJLISITIHHOE COCTUHEHUE TTPOBOJHUKOB.

Pabora W MONIIHOCTH DJJIEKTPHUYECKOTO TOKa. 3aKOH
[koyns— JleHma. OnekTpuYeckne IMenu W TOoTpeduTenu
AIICKTPUYECKOM 3HepTuH B ObITY. KOpOTKOE 3aMbIKaHUE.

IToctossHHble  MarHuThl. B3anMojaencTBUE  ITOCTOSHHBIX
MarHuToB. MarsuuTHoe Imosie. MarHuTHOe IIojie 3eMJIM M €ro
3HauYeHUe A KU3HU Ha 3emine. OnblT Dpcrena. MarHuTHoe mosie



3JIEKTpUYECKOro Toka. IIpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE.
JelicTBUe MarHUTHOTO TOJS HA MPOBOAHUK C  TOKOM.
DIIEeKTPOBUTATEIb MOCTOSIHHOT O TOKa. Wcnons3oBanue
3JIEKTPOABUIATENEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OmnbiTel Dapanes. SIBneHUE PIEKTPOMATHUTHOW WHIYKIIHH.
IIpaBuno Jlenma. OnekrporeHeparop. CIOCOOBI TOTYYCHUS
AIEKTPUYECKON SHEPTUH. DIEKTPOCTAHIINN HAa BO300OHOBIISIEMBIX
HWCTOYHUKAX YHEPTHUMH.

JdeMoHcTpanuu

1. DnexTpuzanus Ted.

2. JlBa poma DIEKTPHYECCKUX 3apsSgoB H  B3aWMMOICHCTBHE
3apsKEHHBIX TE.

3. YcTpolicTBO U A€l CTBUE 3IIEKTPOCKOIIA.

4. DnexTpocTaTHyecKass HHIyKIHsL.

5. 3aKoH COXpaHEHHUA AIIEKTPHUECKUX 3aPSI0B.

6. IIpOBOTHUKY M TUAIIEKTPUKH.

7. MoaenupoBaHU€e CUJIOBBIX JIMHUH AJIEKTPUUECKOTO MO
8. cTOUHUKYN HOCTOSIHHOT'O TOKA.

9. JleicTBUS AIEKTPUYECKOTO TOKA.

10. DnexTpuveckuii TOK B KHUIKOCTH.

11. I'a30BEI# pa3ps.

12. 3MepeHune CUITbI TOKa aMIIepMETPOM.

13. M3mepeHne 3IeKTPUIECKOro HAPSHKEHHUS BOIIBTMETPOM.
14. PeocTaT u MarasuH COIPOTHBIICHUI.

15. B3aumoneicTeye NOCTOSHHBIX MAarHUTOB.



16. MO}ICJ’II/IpOBaHI/IC HCBO3MOXHOCTHU  pa3ACiICHUA IOJIOCOB
Mar"HuTra.

17. MonenupoBaHre MarHUTHBIX TTOJICH MTOCTOSSHHBIX MAarHUTOB.
18. OmeIT Opcrena.

19. MarauTHoe 1nosje Toka. DJIeKTPOMAarHuT.

20. JleiicTBrEe MATHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSIHHOT'O TOKA.

22. UccnenoBaHue SIBICHUS DICKTPOMArHUTHON WHYKIIHH.

23. OnprTel Dapajes.

24. 3aBHCHMOCTh HANpPaBJICHHS WHAYKIMOHHOTO TOKA OT YCIIOBHM
€ro BO3HUKHOBEHUSI.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
JlabopaTopHble padoThl U ONBITHI

1. OnBITE IO HAOIOACHUIO DIIEKTPU3AIMK TeNl MHIYKIUEH U MpH
CONPHKOCHOBEHHH.

2. I/ICCJIG,HOBaHI/Ie ,Z[eflCTBPIfI QJICKTPUYCCKOI'O OIS Ha IPOBOAHUKHN
" JUIJICKTPUKH.

3. COopka u IpoBepKa pabOThl IEKTPHUECKOM IICIH MOCTOSHHOTO
TOKA.

4. 3MepeHue U peryinupoBaHHe CUIIbI TOKA.
5. 3Mepenue u peryaupoBaHue HaNpsKEHUS.

6. UccnemoBaHue 3aBUCHMOCTH CHJIBI TOKAa, MJIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa U HANPSDKCHUS Ha Pe3HCTOpeE.



7. OHLITLI, ACMOHCTPUPYIOIHEC 3aBUCUMOCTD 3JICKTPUYCCKOI'O CO-
MIPOTUBJICHUA MNPOBOAHHWKA OT C€r0o [IMHBI, ILJIOMIAAW IIOIEPEUHOIO
CEYCHHUA U MaTe€puaa.

8. IlpoBepka  mpaBuia  CHOXKEHHMS  HAmpsHKEHUH  Ipu
[OCJIEZI0BATEIbHOM COEIUHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBmiia JUIsI CHJBl TOKa NpPU TApauIETHHOM
COCAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTH IMEKTPUUSCKOTO TOKA, MIYIIETO yepes3
pe3ucrop.

11. Onpenenenre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIAEIsIEMON
Ha pe3ucTope.

12. HccnenmoBaHue 3aBUCUMOCTH CHUIIBI TOKa, HIYIIErO Yepe3
JIaM-TIOYKY, OT HaIpsDKEHUS Ha HEl.

13. Onpenenenue KIIJI narpeBatens.

14. HccnemoBaHue MAarHUTHOIO B3aMMOIEHCTBUSI MOCTOSHHBIX
MarduToB.

15. I/I3yquI/Ie MAarguTHOIO I1OJId IMOCTOAHHBIX MAarHuTOB IIpHU HX
06’L6,Z[I/IH€HI/II/I " pa3aciICHUHU.

16. VccnenoBanue JeMCTBUS 3IEKTPHUUECKOrO TOKA Ha MATHUTHYIO
CTPEJIKY.

17. OIbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJTBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBIIEHUS TOKA B KaTYIIIKE.

18. N3yuenue NeiCTBUSI MATHUTHOIO MOJSI HA MPOBOJIHUK C TOKOM.
19. KoncrpynpoBanue 1 u3ydeHue paboThl AIEKTPOIBUTATENS.

20. Nzmepenne KI1J] anekTpoaBUraTeIbHON YCTaHOBKHU.



21. OnbeITEl MO MCCIACAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOH
WHIYKIIUU: HWCCICNOBAaHUE W3MEHCHHWI 3HAYCHHUS ¥ HANpaBICHUS
WHIYKIIHOHHOTO TOKA.

9 kiacc
Pasznea 8. Mexannueckue siBJeHUSA

MexaHuueckoe ABUKeHue. MaTtepuanbHas Touka. Cuctema
OoTcuéra. OTHOCHUTENBHOCTH MEXaHHUUIECKOTO JIBUKCHMUS.
PaBHOMepHOEe TpsMonuHeWHOe JABMXKeHue. HepaBHOMepHOE
npsAMonuHeHoe aBuxeHue. CpenHsisi U MTHOBEHHasi CKOPOCTh
TeJa IMPU HEPAaBHOMEPHOM JBUKCHUMU.

VYckopenue. PaBHOyCKOpEHHOE NIPSIMOJIUHENHOE BUXKEHUE.
CBoOonnoe nanenue. OnbITe ["amumes.

PaBHOMepHOE nBUKEHUE MO OKpyX)HOCTH. Ilepuon n gacrora
oOparmieHus. Jluneitnas u yriaoBas CKOpOCTH.
HenTpocTpeMUTENbHOE YCKOPEHHUE.

Ilepssrit 3axkoH HeroTtoHa. Bropoii 3akoH Herorona. Tperuid
3akoH Hprorona. IIpuHIUD cynepno3uiuu Cuil.

Cwmna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cWiia TpeHUS
CKOJIb>KEHUSI, CUJIa TPEHUS MOKOS, APYTUe BUIABI TPEHUSL.

Cuna TAXeCTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpEHUE
cBoOoaHoro nageHus. Jswxenue rnaner Bokpyr Connma (MC).
IIepBas kocmuueckas ckopoctb. HeBecoOMOCTh U neperpys3KH.

PaBHOBecue mMaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpAOro Tena ¢ 3aKpenI€HHON OChbl0 BpauieHud. Mo-
MEHT cuiIbl. LIeHTp TsxecTH.

Nmnynsc Tena. M3MeHenue wumnyibca. VMOyiabc CHIIBL
3aKkoH coxpaHeHHs umityjbca. PeaktuBHoe aBmxkenue (MC).

Mexannueckas pabota U MOIIHOCTE. Pabora cun TspkecTH,
YIpY-TOCTH, TpeHus. CBI3b 3HEPTUH U paboThl. [loTeHIInanpHas
SHEpTus Tena, MOONHATOrO0 HaJd MOBEPXHOCTBIO  3EMIIU.
[lorenunanpHas SHeprus cxartod npyXuHbl. Kunermueckad
sHeprus. TeopeMa 0 KHHETUYECKOHN SHEPTUN. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTHUH.

JdemoncTpanun

1. HaGmromeHne MeXaHMYECKOTO JBIKEHHS Tella OTHOCHTENBHO
pa3HBIX T€ OTCU€Ta



2. CpaBHEHHUE MyTEW U TPAEKTOPHM IBHIKEHMS OJHOTO U TOrO K€
TeJla OTHOCUTENBHO Pa3HbIX Tel 0TCYETa

3. 3mepenne CKOPOCTH U YCKOPEHHUS TIPSIMOTUHEHHOTO IBHKCHUS.
4. UccnenoBaHue MpU3HAKOB PAaBHOYCKOPEHHOTO JABHKEHUSI.
5. HabmioneHve IBHKEHUS TeNa MO OKPYKHOCTH.

6. HaOmogenue MexaHMUYECKUX SIBICHMH, TPOMCXOIIIUX B
cucrteme orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
JBMDKCHUH OTHOCHTENIBHO KaOMHEeTa (YU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MAacChl Tella U IEHCTBYIOIICH Ha
HEro CHJIBI.

8. HabmoneHnre paBeHCTBa CUJI TP B3aUMOZEHCTBUH Tell.

9. 3meHeHune Beca Teja P YCKOPEHHOM JIBHXKEHUH.

10. Ilepenaya ummnynabca Ipyu B3aUMOACUCTBUU TEI.

11. TIpeoOpazoBaHus SJHEPTUU TPU B3aUMOJICHCTBUH TEIL.

12 CoxpaHeHue UMITyJbca MPH HEYIPYTroM B3aUMOACHCTBHUH.

13. CoxpaHeHue HMIylIbca Hpud  aOCOMIOTHO  YIPYroM
B3aMMOJCHCTBUN.

14. HabxironeHne peakTHBHOT'O ABYKEHUSI.
15. CoxpaHeHne MeXaHU4YeCKON SHEPTUH P CBOOOIHOM ITaJICHHH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPIUU IPU IBUKEHHUHU TENa MOJ
JEHUCTBUEM NPYKUHBI.

JlabopaTopHble padoThl M ONBITHI

1. KoHCcTpyHpoBaHU€e TpakTa AJis pa3rOHa U JaJbHEHUIIEr0 paBHO-
MEPHOTO JIBUXKEHUS 1IapUKa UM TEJIEKKH.



2. OmnpezneneHue CpeiHEH CKOPOCTH CKONBXEHHUS Opycka wWin
JBUKEHUS IIapHKa 10 HAKIOHHOM TJIOCKOCTH.

3. Omnpenenenne yCKOPEHUA Tea IPU PaBHOYCKOPEHHOM JBHKEHU N
10 HAKJIOHHOH TJIOCKOCTH.

4. HWccnemoBaHue 3aBUCUMOCTH IyTH OT BpEMEHH TIpU
PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HadaIhbHON CKOPOCTH.

5. IlpoBepka rUMOTE3BI: €CITU IIPH PABHOYCKOPEHHOM JIBHIKEHUH 0€3
Ha4yaJbHONW CKOPOCTH IYTH OTHOCSTCS KaK pPAA HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOITHE TIPOMEKYTKH BPEMECHH OMHAKOBBI.

6. HccnenoBaHne 3aBUCUMOCTH CHIIBI TPEHUA CKOJBXEHUA OT CHJIbL
HOPMAJIbHOI'O JaBJICHUS.

7. Ompenenenue kodhduIMEHTa TPEHHUS CKOJNBXKEHUS. &
OrmpeneneHne KECTKOCTH MPYKUHBI.

9. Omnpenenenne paboOTBl CUIIBI TPEHUS MPU PAaBHOMEPHOM
JBUKEHUH Tefla 10 TOPU30HTAIBHON TTOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPH MOIBEME TPy3a C
HCTOJIb30BAHUEM HETOJIBYIKHOTO U TIOJIBHIKHOTO OJIOKOB.

11. VI3yyeHue 3aKoHa COXpaHEHMSI SHEPTHH.
Pazgen 9. Mexanndyeckue KoJjie0aHusl M BOJHBI

KonebarenpHoe aBmwxkenne. OCHOBHBIE XapaKTEPUCTHKHU
KoJIeOaHWM: MEPHUOI, YaCTOTa, aMILTUTYda. MaTeMaTHIeCKui u
NpY>XAHHBIM  MasATHHKU. lIpeBpamienue odHeprum  IIpH
K0JIeOATEIbHOM JABHI)KCHUM.

3aryxamomue KoyieOaHHs. BbIHYXKIeHHBIE KOJeOaHUS.
Pe3onanc. MexaHudyeckne BOJHBI. CBOWCTBAa MEXaHHYECKHX
BoJIH. [IpomonpHBIE M momepedHblEe BONHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHUYecKHe BOJIHBI B
TBEpAOM Tene, ceiicmuyeckue BoaHbl (MC).

3Byk. ['poMKOCTB 3ByKa U BbicOTa TOHAa. OTpakeHHE 3BYKA.
Nudpas3Byk u yIbTpa3ByK.



JleMoHcTpanun

1. HaGnronenue konebaHuil TeNl MO AEHCTBHEM CHJIBI TSHKECTH H
CHJTBI YIIPYTOCTH.

2. Habmonenue xonebaHuii Tpy3a Ha HUTH U Ha TIPYKHHE.
3. HabmoneHre BEIHYKICHHBIX KOJIIEOaHMI U pe30HaHCa.

4. PactipocTpaHeHue MPOAOIBHBIX U TOMEPEYHBIX BOJH (HA MOe-
).

5. HaGmromeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4YacTOTHL. O.
AKyCTUYECKUI PE30HAHC.

JlabopaTopHble padoThl U ONBITHI

1. OHpCI[eJ'IeHI/IC YacCTOTHI U I€prUoaa KoJIe0aHMI MATEMAaTHIECKOr O
MasATHHKA.

2. OmnpeneneHue YacTOTHl M TEpUOAa KONeOaHWU MPYKUHHOTO
MasITHUKA

3. HccnenoBanre  3aBUCUMOCTH nepuoja KoseOaHui
MOJBELICHHOr0 K HUTHU TPYy3a OT UIMHBI HUTH.

4. VccnenoBaHue 3aBUCHMMOCTH TMEpHOAA KOIeOaHUI TPY>KUHHOTO
MasITHHKa OT MacChI Tpy3a.

5. [Tlpoepka HE3aBUCHMOCTH TIepHofa KojeOaHWH Tpy3a,
MO/IBEILIEHHOI'0 K HUTHU, OT MacChl rpysa.

6. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHUoia KoneOaHui
MIPY’>KHHHOT O MasgTHHUKA OT MaccChl Ipy3a U KECTKOCTU TIPYKUHBI.

7. U3Mmepenne yCKOpEeHUs CBOOOIHOTO TTaICHHUS.

Pazgen 10. DiekTpoMarHutHoe moJie M 3JIEKTPOMATHUTHBIE
BOJIHBI

ONEeKTpOMarHuTHOE  Toyie.  OJIEeKTPOMArHUTHBIE  BOJHBI.



CaolicTBa 3JIEKTPOMArHUTHBIX BOJIH. [1Ikana 31eKTpOMariuTHBIX
BoJH. Mcnonb30BaHUE SJIEKTPOMArHUTHBIX BOJH JJISI COTOBOM
CBSI3U.

OnexkrpoMarHuTHas mnpupoma cBera. CKOpPOCTh  CBeTa.
BonHoBBIE cBOIICTBA CBETA.

JdeMoHcTpaumuu

1. CBoiicTBa 37E€KTPOMATHUTHBIX BOJH.
2. BonHOBBIE CBOICTBA CBETA.
JlabopaTopHble pad0Thl M ONBITHI

1 H3yueHue CBOMCTB 3JIE€KTPOMArHUTHBIX BOJH C TIOMOIIBIO
MOOWIIBHOTO TeedoHa.

Pasznea 11. CBeToBbI€ IBJICHUSA

JIyueBas monenb cBera. Mctounuku ceeta. [IpsamonuHeitHoe
pacupocTpanenue cBera. 3armenus Conama wu  JIyHBL
OTtpaxxenne cBera. Ilmockoe 3epkano. 3aKOH OTpakCHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomMiieHus cBeTa. [lonaHoe
BHYTpEHHee OTpakeHHe cBeTa. Mcmonb3oBaHHE  IOJHOTO
BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xonm nyuedd B nuH3e. OnNTUYEecKass CHCTEMa
¢oroanmapara, mMukpockoma wu teneckoma (MC). I'maz kak
onruyeckas cucrema. bau3opyKkocTh U 1aJbHO30PKOCTh.

Pa3znoxenne Oemoro cseta B crekrp. OmnbiTel HpioTOHA.
CrnoxeHne CeKTpaIbHBIX 1IBETOB. Jlucnepcus crera.

JdemoncTpanumn

a. IlpsMonuHeitHOe pacnpocCTpaHEHHUE CBeETA.

b. Orpaxenue cBera.

c. [lonyuenue wu300pakeHU B IUIOCKOM, BOTHYTOM U
BBIITYKJIOM3€pKaJjax.

d. TIpenomieHue cBeTa.

€. OnTudyeckui CBETOBOI.

f. Xon nydeit B cobuparoniei JTMH3e.

0. Xon myuell B pacceuBaroliei JUH3E.

h. Tlonmy4yeHnue n300pakeHHl C MOMOIIBIO JTUH3.

i. Ipunuun paeiictBus (¢oroamnmapara, MHKPOCKONA U



TeJIeCcKomna.
J- Moupens rnasa.
k. PaznosxeHue 0ej0T0 CBETa B CIIEKTP.
|. TlonydeHue Oenoro cBeTa MPU CIOKEHHUU CBETA Pa3sHBIX
IIBETOB.
JlaGopaTopHblie padoThI M ONbITHI

1. HccnenoBanre 3aBUCUMOCTH YTJIa OTPakKe€HUsI CBETOBOTO
JIy4aoT yriia najeHus.

2. VM3yyeHne XapaKTEpHUCTHUK H300paKeHUsI IpeaMeTa B
IJTIOCKOM3€epKarle.

3. UccnenoBanue 3aBUCHMOCTH yria  mpeaoMIICHHUS
CBETOBOTO JIyda OT Yyrila TaJeHus Ha TPaHHUIE «BO3ITyX—
CTEKIIOY.

4. Tlonyuyenue wu300paxeHUH ¢ TOMOIIBI0 coOuparomei
JIMH3HL.

5. OnpenencHue (GOKYCHOTO pacCTOSHUS M OINTHYCCKOU
CHJIBI COOMpAIOIIEH JTUH3HI.

6. OIIBITHI IO PA3JIOKEHUIO OSITOTO CBETA B CIICKTP.

7. OOBITHL TO BOCHPUATHIO I[BETa TIPEAMETOB TIPH UX
HaOJIIOACHUH Yepe3 UBETOBbIE (DIILTPHI.

Pa3nen 12. KBantoBble siBJIeHUS

OmnsiThl Pezepdopna u imanerapras Moielb aroma. MoJienp
aroma bopa. HMcnyckaHue MW MOOIJIOLIEHUE CBETa aTOMOM.
KBanTbl. JIuHEUaThIE CIEKTPHI.

PagunoaktuBHOCTE. Aunb(a-, Oera- M ramMMa-u3JIydeHHs.
Ctpoenue atoMHOro sigpa. HykinoHHass Moaenabp aTOMHOTO siipa.
H3oTtonsl.

PanuoakTtuBHBIC TpeBpaileHus. llepwon mosypacmana
aATOMHBIX s/Iep.

SlmepHble peaknwu. 3aKOHBI COXpaHEHHUsS 3apsa0BOTO M
MacCOBOO 4HCes. DHEPrus CBSI3U aTOMHBIX simep. CBsA3b Macchl
U oHepruu. Peakumuu cuHTe3a W JeleHus saep. VCTOYHHKH
sreprum Consnina u 38&31 (MC).

Snepuas DHEPTETHUKA. JenicTBus paanoOaKTUBHBIX
n3IydeHuH HaXuBble opranu3Mel (MC).
JleMoHcTpann

1. CnexTpsl U3JIy4eHUs U MOTJIOMIEHUS.
2. CrhexkTpbl pa3iIN4YHbIX Ta30B.



3. Cnektp Bogopoaa.

4. Habmonenue TpekoB B kamepe Bunbscona.

5. PaboTa cuérunka HOHU3UPYIOUIUX U3TyYESHUH.

6. Perncrpanus wW3nydYeHHs MNPUPOIHBIX MHHEPAIOB U
NPOAYKTOB.

JlabopaTopHble paGoThI M ONBITHI

1. HaGmiogeHue CIUIOMIHBIX W JIMHEHYAaTBHIX CIEKTPOB
W31y YCHHUSI.

2. HccrnegoBaHue TPEKOB: U3MEPEHUE SHEPTHHU YACTUIIBI 11O
TOPMO3HOMY IIyTH (110 poTorpadusm).

3. M3mepeHue paamoakTUBHOTrO (oHA.

IloBTOpUTENbHO-00001IaI0 NI MOTYIb

IToBTOpUTENBHO-0000IMAIOINY MOIYIh IMPEAHA3HAYCH IS
CHUCTEMATHU3AIMH U 0000IEHUS PEIMETHOT'O COCPIKAHUS U OTBITA
JEATEIbHOCTH, NPHOOPETEHHOTO TMpPU M3YYSHUHU BCErO Kypca
¢$u3ukwy, a TaKXKE JIJIsI HOATOTOBKH K OcHOBHOMY
rocyJapcTBEHHOMY 3K- 3aMEHY 10 (QU3HKe JUIsl 00y4aromiuxcs,
BBIOPABIIUX 3TOT YYCOHBIN MPEAMET.

IIpyu w3yyeHUH JAHHOTO MOAYJIL pEAIU3YIOTCI U
CUCTEMaTU3UPYIOTCS BUIBI AESATEIbHOCTH, HA OCHOBE KOTOPBIX
obecriednBaeTcsa JOCTKEHNE TTPEAMETHBIX U MeTalpeIMeTHBIX
IUIAHUPYEMBIX pe3ynbTaToB o0yueHus, dbopmupyercs
€CTECTBEHHO-Hay4yHas I'PaMOTHOCTb: OCBOEHHE HAayYHBIX METOI0B
WUCCIENOBAaHUS SIBJICHUW TMPUPOABI M TEXHUKH, OBJIAJCHUE
YMEHUAMH OOBSCHATHh (U3WUECKHE SBICHUS, NPUMEHSISA
MOJyYEeHHbIE 3HaHHUsA, pelark 3aJadyd, B TOM 4HCIE
KA4€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

I[IpyHuMNUaNBHO JI€ATEJIBHOCTHBIM XapakTep JaHHOTO
paszaena peanusyercs 3a C4ET TOrO, YTO y4YalllUecsl BBIIOJHSIOT
3a7aHus1, B KOTOPBIX UM MPEAIaraercs:

- Ha OCHOBE IOJYYECHHBIX 3HAHUI pacrno3HaBaTb U HAYYHO
OOBSICHATh (U3UYECKUE SBICHUS B OKPYXKAIOMEH MPUPONE WU
MMOBCCAHECBHON KN3HHU,

- UCIIOIB30BaTh HAYYHBIE METOJBI HCCIEAOBAHUS (PUHIECKUX
SIBIICHUH, B TOM YMCJE N1 MOPOBEPKU THUIOTE3 U MOJYYECHUS
TEOPETUUYECKUX BHIBOJIOB;

-  OOBSCHATHP HaydYHBIE OCHOBBI Hamboiee BaXKHBIX



JOCTHUXKEHUM  CO- BpPEMEHHBIX TEXHOJOTHH, Hampumep,
OPaKTUICCKOTO HUCIIOJIB30BaHUA Pa3aInIHbIX HNCTOYHHUKOB
SHEPrUU HAa OCHOBE 3aKOHA Mpe- BpPalll€HUS U COXpaHEHUS BCEX
HU3BECTHBIX BUJOB YHEPTHUMU.

Kaxnas u3 TeM JaHHOTO pasnena BKJIIOYAET
SKCIEPUMEHTAIBHOE UCCICNOBaHNEe O0000IAIIero Xapakrepa.
Paspnen 3aBepiiaerca npoBeAEHUEM IMATHOCTUUECKON U OLIEH OYHOM
paboTHI 32 Kypc OCHOBHOM IIKOJBI.



IInanupyemble pe3yJbTaThl 0CBOCHHA Y4eOHOTro npeamera «@u3nKka» Ha ypoBHe OCHOBHOIO 0011ero
o0pa3zoBaHus

Uzyuyenue ydebHoro mnpeamera «®Pu3nka» Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs IOJKHO
o0ecreunBaTh JTOCTHIXKEHHE CICIYIOIIUX JUYHOCTHBIX, METAIPEAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pe3ynbTaToB.

JMYHOCTHBIE PE3YJIbTATDBI
IIaTprnoTH4YecKoe BOCIHTAHHE:

—TIpOSIBJIEHHE MHTEpPeCa K UCTOPHHU U COBPEMEHHOMY COCTOSHHIO POCCUUCKOHN (hH3HUecKoil HayKu;
—IIEHHOCTHOE OTHOIIIEHUE K JOCTHIKEHHSIM POCCUNCKUX YUEHBIX-)UZUKOB.
I'paxxpanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

—TOTOBHOCTb K aKTUBHOMY YY4aCTHUIO B O6cy)KI[eHI/II/I 06HICCTB€HHO- S3HAYUMMbIX H OTHYCCKHUX HpO6J’ICM,
CBA3aHHBIX C IPAKTUYCCKHUM NNPUMCHCHUCM JOOCTUXKECHUM (I)I/ISI/IKI/I;
—O0CO3HaHHEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NIPUHIIUIIOB B ACATCIBHOCTH y‘-IéHOFO.
JcTreTHYECKOE BOCIIUTAHUE:

—BOCHPUITHE JCTETHYECKUX KadecTB (PU3MIECKON HayKu: €€ TapMOHHYHOTO MOCTPOEHMS, CTPOTOCTH,
TOYHOCTH, TAKOHUIHOCTH.
IleHHOCTH HAYYHOT'0 NO3HAHUSL:

—OCO3HaHWE IIEHHOCTH (HU3WYECKOW HayKW Kak MOIIHOTO WHCTPYMEHTa MO3HAaHWUS MHUpPa, OCHOBBI
pa3BUTHUSA TEXHOJOTHUHN, BAXKHEU- LIEM COCTABIAIOIIEN KyIbTYPHI;
—Ppa3BUTHUE HAYYHOU JH0003HATEIHFHOCTH, HHTEPECA K UCCICA0BATEIbCKOMN AEITEIbHOCTH.
@D opMupPoOBaHNE KYJIbTYPhI 310POBbS M SMOLIHOHAJBLHOI0 0J1Ar0MOTYYHsI:

—OCO3HaHME I[EHHOCTH 0e30IacHOro obpas3a >XU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, Ba)KHOCTHU
npaBui 0e30acHOr0 IOBEACHMUS Ha TPAHCIOPTE, Ha JAOPOTax, C DOJIEKTPUYECKUM M TEIUIOBBIM
000pyIOBAaHHEM B JOMAIIHUX YCIOBUSAX;

—c(OpMUPOBAaHHOCTh HaBbIKAa pPe(IEKCHH, NMPU3HAHUE CBOETO IpaBa Ha OLMIHMOKY M TAKOTO K€ IMpaBa y
JpYyTOro 4el0BeKa.

Tpynosoe BociuTanue:

—aKTHBHOE yYacTHE B pEIIeHHHM NPaKTUYEeCKUX 3amayd (B paMKax CeMbH, IIKOJIBI, ropoja, Kpas)
TEXHOJIOTHYECKON U COUMAIbHOW HAMPABIEHHOCTH, TPEOYIOMIUX B TOM YHCIE U (PU3NIECKUX 3HAHUM;

—MHHTEpeC K NPaKTUYEeCKOMY M3yUEeHHIO NpodecCrii, CBSI3aHHBIX C (HPU3UKOI.
IKOJI0rHYeCKOe BOCIINTAHNE:

—OpHEeHTAaIUs Ha TpUMEHEeHHe PU3NUECKUX 3HAHUHN JIJIs pelIeHUs 3a/1a9 B 001aCTH OKpY KaIoIIel cpeibl,
IJIAHUPOBAHUS MTOCTYIIKOB M OLIEHKHU UX BO3MO>KHBIX ITOCJIEICTBUM I OKPY’KaIOIIeH Cpensl;
—O0CO3HaHue r100aJbHOIO XapaKTepa 3K0JIOTHYECKUX NPoOieM U IMyTeH UX pelIeHHUs.
Apanranus o0y4amerocsi K i3MeHsIIOIIIMCS YCIOBHAM COLMAJBLHON U PUPOAHON cpelbl:

—TNOTpeOHOCTh BO B3aMMOJCHCTBUM TIPU BBIMOJIHCHHH HWCCICIOBAHUNA H MPOCKTOB (U3UYCCKOU
HATIPaBIICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSAM JIPYTHX;

—IIOBBIIICHUEC YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

—T0TpeOHOCTh B (POPMHUPOBAaHNN HOBBIX 3HAHHM, B TOM 4yucie GOPMYIHPOBATh HACH, TOHATHS, TUIIOTE3BI O
(bus3myecknXx 00bEKTaX U SBICHUAX;

—OCO3HaHUE JTePUIHTOB COOCTBEHHBIX 3HAHUHW W KOMIIETEHTHOCTEH B 00IacTi (QU3HKH;

—IUTAaHUPOBAHUE CBOETO PAa3BUTHUA B MIPHUOOPETEHUN HOBBIX (DM3NUECKUX 3HAHUM;

—CTPCMJICHHUC aHAJIM3UPOBATH U BbBIABJIIATH B3aUMOCBA3U MIPUPOJHBI, O6HICCTB3 1 O9KOHOMHKH, B TOM UHCJIIC
C UCTIOJIb30BaHUEM (PU3MUSCKUX 3HAHUI;

—OIleHKa CBOWX ACWCTBHH C YYETOM BIHSHUS Ha OKPYXXalOMIyIO Cpeay, BO3MOXHBIX TJIOO0ATbHBIX
HOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI
YHuBepcanbHbIe TO3HABATENbHBIE 1EUCTBUA

ba3oBhble JJornueckue AeMcTBHS:



—BBIABJISITH U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKNU 00BEKTOB (ﬂBJ’ICHI/If/i);

—YyCTaHaBJIMUBAaTb Cyu.[eCTBCHHLIﬁ OpHU3HaAK KJ'IaCCI/I(l)I/IKaLII/II/I, OCHOBaHUA I O606II.[€HI/I$I 1 CpaBHCHUA;

—BbIABJIATH 3aKOHOMCPHOCTU U MPOTUBOPCUNA B paCCMATPUBACMbBIX (l)aKTaX, JaHHBIX U Ha6J'HOI[CHI/I${X,
OTHOCAIIUXCA K (I)I/I3I/I‘-ICCKI/IM SAABJICHUSAM

—BBIABJIATh NPUUYUHHO-CICACTBCHHLIC CBA3U NPU U3YUCHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U npoueccoB; acjaaTb
BBIBOZbI C HCHOJIb30BAHUEM IACAYKTUBHBIX W HHAYKTUBHBIX YMOSaKH}O‘IeHHfl, BbIABUTATh THIIOTC3BI O
B3aNMMOCBA3AX (1)I/ISI/IT-IGCKI/IX BCIINYUH,

—CaMOCTOSITEIbHO BBIOMpaTh cHoco0 pemeHus ydeOHOW ¢Qu3nyeckod 3amauu (CpaBHEHHE HECKOJIBKUX
BapHaHTOB PELICHHS, BbI- 00p Hanboliee MOIXOISIIEro C y4ETOM CaMOCTOSITENIEHO BBIIETIEHHBIX KPUTEPHER).
Ba3oBble ucciienoBaTe/ibCKHe NeficTBHA:

—TWCIOJIb30BaTh BOTIPOCHI KaK MCCIIE0BATEFCKUA HHCTPYMEHT IO3HAHUS;

—TIPOBOANUTE IO CAMOCTOSITETFHO COCTaBIEHHOMY IIJIAHY OIBIT, HE- CIOKHBIA (PU3MYECKHH IKCIIEPHUMEHT,
HeOOobII0e UCCIeJOBaHNe (PU3NUECKOTO SBICHUS,

—OIIEHUBATh HA IPUMEHHUMOCTH U JOCTOBEPHOCTh HHPOPMAIHIO, TTOTYYECHHYIO B XO/€ UCCISIOBaHUS WU
DKCIIEPUMEHTA;

—CaMOCTOSATEIILHO (POPMYJIHUPOBATH OOOOIICHHUS W BBIBOJBLI MO Pe3yjbTaTaM NPOBEAEHHOrO HAOJIOICHUS,
OIIbITa, UCCICOOBAHUAA,

—TMPOTHO3UPOBATh BO3MOXHOE JalibHelIee pa3BuTHE (U3UYSCKUX IMPOIECCOB, a TaKKE BBIJIBUTaTh
OpEAITIOIOKCHUA 00 ux Pa3sBUTHUB HOBBIX YCIIOBUAX U KOHTCKCTAaXx.

PaGora c undopmanueii:

—IPUMEHATHh PA3JIMYHBIE METOAbl, HHCTPYMEHTBl U 3alpOChl IPH NOUCKE U 0TOOpe MH(OpMALUU HIU
JAHHBIX C YYETOM IPEIJIOKECHHONW yueOHOH Pr3nueckoil 3agauu;

—aHaJIU3UPOBaTh, CHCTEMATHU3UPOBATh U MHTEPIPETHPOBATH MH- (POPMAIMIO Pa3IUYHBIX BUAOB U (hopm
NpeACcTaBICHUS;

—CaMOCTOSITEILHO BbIOMpAaTh ONTUMaIbHYIO0 (OpMY MHpeAcTaBiICHUs HMH(pOpPMAIMK M WLIIOCTPUPOBATH
pelraeMble 3aJja41 He-CI0KHBIMU CXeMaMH, IHarpaMMaMy, HHOU TpaduKOW U NX KOMOMHAITUSIMU.

YHuBepcaibHbIe KOMMYHUKATHBHBIC TCHCTBHS
OO0menue:

—B XO0Je OOCYyXJeHHs y4eOHOTO MaTepuala, pe3yiIbTaTOB JaObOpaTOpPHBIX paboT W TPOEKTOB 3alaBaTh
BOIIPOCHI 10 CYIIECTBY OOCYXKJIaeMOW TEMBl U BBICKA3bIBATh HJCH, HAllCJICHHBIC HAa PEIICHHE 3aladd U
MOAACpKaHUE OJIar0XKeNaTSIbHOCTH OOIICHUS;

—COIIOCTABJIATH CBOU CYXJACHUA C CYXXJICHUAMMU JPYIruX y4aCTHHUKOB JUajora, O6Hapy)KI/IBaTI> pas3jinyue
M CXOJICTBO MO3UIHM;

—BBIpaXXaTh CBOIO TOYKY 3pE€HUS B YCTHBIX U MIChMEHHBIX TEKCTAX;

—myOIMYHO  TPEACTABIATh  PE3yNbTAaThl  BBIMOJHEHHOTO  (U3UYECKOTO OmbITa (9KCIEpHUMEHTa,
HUCCIICIOBAHUS, MPOCKTA).

CoBMecTHAas 1eATEJIbHOCTb (COTPYIHUYECTBO):

—MOHUMATh U UCHOJb30BaTh NMPEUMYIISCTBA KOMAHJIHOW W WHIAWBUAYyaIbHOW pabOTHI HNPU pPEUICHUU
KOHKPETHOU (pU3UUECKOU TPOOIEMEI;

—IMpPUHUMATH LETIU COBMECTHOM eI TENbHOCTH, OPraHU30BLIBATh JEUCTBUS MO €€ JOCTUIKCHHUIO: PACIIPEAEISITh
poinu, 00Cy AaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOW paboThl; 00001MaTh MHCHHSI HECKOJIBKHX JIOJICH;
—BBITIOJTHATH CBOIO YAacTh PabOTHI, JOCTUTAsl KadeCTBEHHOTO pe3yJibTaTa MO CBOEMY HAIlpaBICHHUIO U

KOOPIWHUPYS CBOH ASHCTBUS C APYTUMU YJIEHAMH KOMaH/IbI,
—OIIEHUBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUH MPOAYKT II0 KPHUTEPHSIM, CaMOCTOSTEILHO
chopMyJTUpOBAaHHBIM YYaCTHUKAMU B3aMMOJICHCTBUS.

YHuBepcalbHbIE PETYJIATUBHBIE JEUCTBUS
CamoopraHu3aiusi:

—BBISIBJISITh NIPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTyalUsIX, TPEOYIOIIUX I pelieHus GU3NIeCKUX
3HAHHUMU;

—OPHEHTHUPOBATHCS B PA3IMUYHBIX NOAX0AaX NPUHITHS pelleHUN (MHINBUAYAIbHOE, IPUHATHE PEIICHUS
B TpyIIe, IPUHATHE PELICHUN TPpynIoi);



—CaMOCTOSATEIbHO COCTABJISITH AITOPUTM pELICHUsS (PU3MUECKOW 3aladyu WM IIaHa HCCICHOBAaHHUS C
y4ETOM HMEIOUIUXCS PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb IpejiaraeMble
BapUaHThI PELICHUI;

—JieJaTh BEIOOp M OpaTh OTBETCTBEHHOCTDH 33 pelIeHUE.

CaMoKkoHTPOIBb (pediekcus):

—/1aBaTh 4JCKBATHYO OLIEHKY CUTYallU{ U IIpeajiararh IlaH €€ U3MEHEHUS

—OOBSICHATh HPUYUHBI JOCTHXECHHUS (HEIOCTH)KEHHS) PE3yNbTaToOB MACSITEIBHOCTH, AaBaTh OLEHKY
npuoOpPEeTEHHOMY OTIBITY;

—BHOCHTHh KOPPEKTUBHI B ACSATEIBHOCTD (B TOM YHCIIE B XOJ BBIMOJHEHHS (PU3NYECKOT0 UCCIEAOBAHMS HIIN
MpPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBIIMXCS CHUTYallHi, YCTaHOBJIEHHBIX OLINOOK,
BO3HUKIIHNX TPYAHOCTEMH;

—OIICHUBATh COOTBETCTBUE PE3YIbTATA LIEIH U YCIOBHSIM.

IOMOUMOHAJIbLHBbII MHTE/JIEKT:

—CTaBUTh ce0s Ha MECTO APYTOTO YEIOBEKa B XOJI€ CIOpa MIIN TUCKYCCUHM Ha HAyYHYIO TeMYy, TOHUMATh
MOTUBBI, HAMEPEHUS U JIOTUKY IPYyTOro.
IIpunsTHe ceds U Apyrux:

—IpHU3HABaTh CBOE MMPaBO HA OMIHUOKY IPHU pelIeHNH GU3NIECKUX 3a7a4 HIIH B yTBEPKACHUSIX HAa HAyUHBIS
TEMBI U TAKOE K€ IPaBO APYTOTO.

IPEIMETHBIE PE3YJIBTATBI

8 kiacc

[IpenmeTrHBIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMHPOBAHHOCTH Y OOYJAIOTITUXCS

YMEHUM:

—HCMOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB W MOJIEKYIL,
arperaTHbIC COCTOSHUS BCIIECTBa, KPUCTALIMYECKHE U aMOpdHBIE Teia, HACBHIICHHBIH |
HEHACBIUIEHHBIN ap, BIAXXHOCTh BO3JyXa; TEMIIEpATypa, BHYTPEHHSSI SHEPTUs, TCIUIOBOM JBUTATEIIb;
SHCMCHTapHBIﬁ SHGKTpI/I‘IeCKI/Iﬁ 3apsin, QJICKTPUUYCCKOC I1I0JIC, MNPOBOAHUKN W JUIBJICKTPHUKH,
MOCTOSIHHBIN BJIEKTPUYECKUMN TOK, MAarHUTHOE T10JIE;

—pasnuyarh SBJICHHS (TEIUIOBOE pacIIUpeHHe/CcKaTue, TeIuionepeaayda, TeIIoBOe paBHOBeEcCHE,
CMauyWBaHWE, KAMWIISAPHBIC SBJICHUS, WCIApeHUEe, KOHJCHCAIUs, IUIaBIICHHE, KPUCTAJIU3aIus
(oTBepneBanue), KUMEHUE, TEILIONEpeaada (TEMIONPOBOIHOCTh, KOHBEKIUS, U3IyUCHHE); PICKTPHU3AIIUS
Tel, B3aUMOJCHCTBHE 3apsAj0B, JCHCTBUA JJIEKTPHYSCKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHICTBIE MarHUTOB, ACHCTBHE MarHUTHOTO TOJSHA MPOBOJHUK C TOKOM, dJIEKTPOMarHUTHAs
WHAYKIMS) TIO OIMMMCAHHUI0 UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIHUX JaHHOE
(uszuueckoe sBICHUE;

—pacno3HaBaTh NPOSIBICHUE H3YUYCHHBIX (U3NUECKUX SBJICHHH B OKpY)KamlleM MHUpPE, B TOM YHCIIE
(1)I/I3I/IT-ICCKI/IC SABJICHHA B IIPU-POAC: NOBECPXHOCTHOC HATAXKCHUC U KAIIWIIJIIAPHBIC ABJICHUA B IPHUPOJC,
KpHUCTAIBI B Tpupone, m3nydenne CoIrHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI, 0Opa3oBaHUE
pocCBI, TyMaHa, WHes, CHera; OJJEKTPUYEeCKHE SBIEHHUS B arMocdepe, DIEKTPUYECTBO IKHUBBIX
OpPraHU3MOB; MAarHUTHOE T0JIe 3eMiIH, Apeid MO0 COB, POJIb MATHUTHOTO TIOJS JIJIS )KU3HH Ha 3eMlie,
MNOJIAPHOC CUAHHUC, IIPU O9TOM NEPCBOAUTH IPAKTUYCCKYIO 3a/la1y B yqe6Hy}0, BBIACIIATH CYIICCTBCHHBIC
CBOWCTBa/MIpU3HAKY PU3NUECKUX SIBIICHUH;

—ONHUCHIBATh HM3yYCHHBIE CBOWCTBA Tell M (U3MYECKHE SIBICHUSA, HMCIONb3Yysd (PU3NUYECKHE BEIUYUHBI
(Temmepatypa, BHYTPEHHSS OJHEPTHUS, KOJHYECTBO TEIUIOTHI, yIEIbHAsA TEIUIOEMKOCTh BEIEeCTBa,
yIenbHas TEIUIOoTa IUIaBIIEHUS, yAelbHAas TeIIoTa mapooOpa3oBaHWS, yIElIbHAs TEIUIOTa CrOpaHUs
TOTUTUBA, KOA() PUIIMEHT TOJIe3HOTO JIeHCTBUS TEIUIOBON MaIlIMHBI, OTHOCUTEIbHAS BIIAYXHOCTHh BO3/IyXa,
3JIEKTPUUYECKHUM 3apsan, cujla TOKa, 3JIEKTPUUECKOE HaNpsDKEHUEe, COPOTUBICHUE POBOJHUKA, YISIbHOE
COINPOTHUBIIEHHE BeIIecTBa, paboTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA); MPU ONMHUCAHUU MPaBUIBHO
TpakTOBaTh (HU3UUECKUA CMBICT HCIIOJB3YEMBIX BEIWYHWH, OOO3HAUYEHUS W E€IWHUIBI (DU3UIECKHUX
BEJIMYMH, HAXOIUTH POPMYJIbI, CBSA3bIBAIOIIME JaHHYIO0 (PU3NYECKYIO BEIMUYMHY C APYTHMH BEIHYMHAMM,
CTPOUTH Tpa KN U3YyUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIMYMH;

—XapaKTepu30BaTh CBOMCTBA TEJ, PU3UUECKHE SIBICHUS U PO IECCHI, NCTIOIB3ys OCHOBHBIE TOJOKECHUS
MOJIEKYISIPHO-KWHETUUECKOW TEOPHUU CTPOCHHS BEIIeCTBAa, NPHUHIWIN CYNEpHO3HWIMU Tojei (Ha
KaueCTBEHHOM ypPOBHE), 3aKOH COXpaHeHUs 3apsia, 3akoH Oma Ui ydyacTka 1enu, 3akoH Jxoymns—
Jlenna, 3aK0H COXpaHEHUS SHEPrHH; MPU 3TOM J1aBaTh CIOBECHYIO (OpMYyIHPOBKY 3aKOHA M 3alIUCHIBATH



€ro MaTeMaTU4YeCKOE BHIPAKEHUE;

—OOBSACHATh (PU3UYSCKUE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIEC M B KOHTEKCTE CHTyallul
MPaKTUKO-OPUCHTUPOBAHHOT' O XapakTepa: BBIABIIATH NPpUYINHHO-CICACTBCHHBLIC CBA3U, CTPOUTH
o0BsicHeHHEe N3 1 —2 JTOTUYECKUX ITaroB ¢ OTTOpoi Ha 1—2 W3y4YSHHBIX CBOMCTBA PU3UICCKUX SBICHUH,
(bm3MUeCcKrX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

—pemarh pacyérHble 3agaud B 2—3 JACWCTBUS, HCIIONB3Yys 3aKOHBI U (POPMYIbI, CBI3BIBAIOIIHE
(bu3nyecKre BEIIMYMHBI: Ha OCHOBE aHaJM3a YCIOBHUS 3aJa4H 3alIUCBIBATh KPAaTKOE YCIIOBUE, BBISBIATH
HEJOCTaTOK JAHHBIX IS pEIIeHUus 3a/ladd, BBIOMpaTh 3aKOHBI M (OPMYJIBI, HEOOXOAWMBIE IS €€
pelIeHus, TMPOBOJIHUTh pacy€Thl W CpPAaBHUBATH IIOJyUYeHHOE 3HaUeHHWEe (U3NYECKOW BEIUYUHBI C
U3BECTHBIMU JaHHBIMU;

—pacCio3HaBaThb HpO6JICMI)I, KOTOPbIC MOXHO PCIIUTL IIPpKU IIOMOIIH (1)I/ISI/ILICCKI/IX MCETOOOB; HCIIOJIbB3Yy
OINMCAHUE HUCCIIETOBAHUS, BBIACIATh IPOBEPSIEMOE NPEANOI0KEHUE, OLEHUBATh PABUIBHOCTh MOPSAAKA
MPOBEJICHUS UCCIIEOBaHUs, A€JIaTh BBIBObI;

—MOpPOBOJUTH ONBITHl TI0 HAONIOJACHUIO (HU3UYECKUX SBJICHUNW WIH (U3UYECKUX CBOWCTB TeI
(kanwUISIpHBIE SIBJICHHS, 3aBUCHUMOCTH JaBJIICHUS BO3JyXa OT €ro o0béma, TeMmIepaTrypsl; CKOPOCTH
mporecca OCTBHIBaHHS/HArpeBaHHWS TIPH M3JIYYEHHWH OT [BETa HW3JIy4Yarolleil/moriomaronei
MOBEPXHOCTU; CKOPOCTh UCIMAPEHUsI BOJABI OT TEMIIEPATYpPhl )KUAKOCTHU U IUIOMIAaAu €€ MOBEPXHOCTH;
SJEKTpHU3aIys TeJl W B3aUMOJCHCTBHE OJJIEKTPUUECKHUX 3aps/oB; B3aMMOJEHCTBUE IOCTOSHHBIX
MAarauToOB, BU3yaJlu3alusd MarHUTHBIX noJjieil MOCTOSTHHBIX MarHuToOB; HCﬁCTBHﬂ MarduTHOIO IIOJISA Ha
MPOBOTHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuWTa, CBOMCTBA DJIEKTPOIABUTATENS TOCTOSHHOTO TOKA):
(hopmMyIHpoBaTh IPOBEPSIEMbIE TPEANIOI0KEHU S, COOMPATh YCTAHOBKY U3 IPEAI0OKEHHOTO 000PyIOBAHUS;
OIHMCHIBATh XOJI ONbITA U (DOPMYJIIUPOBATH BHIBOKIL;

—BBIIIOJIHATE IMPAMBIC HU3MCEPCHUA TCEMIICPATYPHI, OTHOCHUTEIBHON BJIAXKHOCTHU BO3ayXa, CHJIBI TOKa,
HAIIpSDKEHUSI C HWCIOJIb30BaHWEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PHU3UYECKUX BEIUUHH;
CpaBHUBATH PE3yJbTATHl U3MEPECHUN C yUETOM 3aJTaHHOW a0COIIOTHOW MOTPEITHOCTH;

—TMPOBOANTH HCCIEJOBAaHUE 3aBUCUMOCTH OZHOW (PU3MUECKOH BEIMYMHBI OT JPYTOM C HCIOJIB30BAaHHUEM
MPSAMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBIEHHS MPOBOJAHUKA OT €ro JJWHBI, MJIOIIAAN IONEepPEeYHOro
CEYEHMS U YACIBHOIO CONPOTUBIICHUS BELIECTBA NIPOBOJHUKA; CUJIbl TOKA, HAYLIEr0 Y€PE3 MPOBOJHUK, OT
HamnpsiKEHUs Ha TMPOBOJHUKE; MCCIEIOBAHHE IIOCIENOBATEABHOIO M NApajljIe]bHOTO COEIUHEHUU
MPOBOJAHUKOB): TUIAHUPOBATH HCCIIEOBaHUE, COOUPATh YCTAHOBKY W BBINONHSITHL H3MEDPCHHS, CIEAYS
MPEJUIOKEHHOMY TIJIaHy, QUKCHPOBATh Pe3yJbTaThl MOJIYYEHHONH 3aBUCUMOCTU B BUE TaOJIHI] U rpad)MKOB,
ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM HUCCICIOBAHUA,

—TpPOBOANTh KOCBEHHBIE H3MEpeHHS (PU3NYECKHX BeNWUnH (yAelbHas TEIUIOEMKOCTh BEIIeCTBa,
COINPOTHUBJIICHUE NPOBOJHUKA, paboTa U MOIIHOCTH 3JIEKTPUUYECKOTO TOKa): MJIAHUPOBATH U3MEPCHUS,
coOMpaTh OKCIIEPUMCHTAIBHYIO YCTAaHOBKY, ClIeAys MNPEMIOKEHHON HHCTPYKIIUU, W BBIYHCISTH
3HAYCHHNC BCIINYHNHBI,

—CcoOnMrIaTh MpaBUIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHUEM;

—XapaKTepu30BaTh MPUHIIHIIBI JEHCTBHUS N3yYCHHBIX TPUOOPOBU TEXHUUECKUX YCTPOUCTB C OMOPO HA
UX ONMCaHUs (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIepMeTp,
BOJIBTMETP, CUYETUYUK BHCKTqueCKOﬁ OHEPTHUH, OIBJICKTPOOCBCTUTCIIBHBIC HpI/I60pI)I, Harpe€BaTCJIbHBIC
AIEKTPONPUOOPH! (MPUMEPHI), INMEKTPHUUSCKUE TPEAOXPAHUTEIN; IIEKTPOMATHUT, 3JIEKTPOJBHUTATEH
IIOCTOSIHHOTO TOKa), HCIOAB3Ys 3HAHHUS O CBOMCTBax (U3MUECKUX SBICHUW M HEOOXOAUMEBIE
(dbu3nyecKkre 3aKOHOMEPHOCTH;

—pacmno3HaBaTh MPOCTHIC TCXHUYCCKUE yCTpOﬁCTBa 1 USMCPUTCIIbHBIC HpI/I60pI)I II0 cXeMaM U CXEMAaTHYHbIM
pucyHKaM (KUAKOCTHBIH TEpMOMETpP, TEPMOC, NCHUXPOMETP, THUTPOMETpP, NBUTATENIh BHYTPEHHETO
CrOpaHus, dIEKTPOCKOII, PEOCTAT); COCTABIATh CXEMBI ANEKTPUUECKUX I[ETIEH C MOCIEeA0BATEIbHBIM U
MapaJuieTbHBIM COeTUHEHUEM DJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYCHHUsS JIEMEHTOB DIEKTPUUCCKUX
erneu;

—TPUBOIUTH MPUMEPHI/HAXOOUTh WHPOPMAIIUIO O MPUMeEPaX MPAKTHIECKOTO MCMOIb30BaHUS (pU3HIECKUX
3HaHWH B IMOBCEOHEBHOH XH3HM g obOecredeHus O€30HacHOCTH MNpu olpaiieHuu ¢ npubopamu u
TEXHUYCCKUMHU yCTpOﬁCTBaMH, COXpaHCHUA 3A0POBbBIO U CO6HIOII€HI/I§I HOPM 3KOJIOTHYCCKOro nNOoBEACHUSA
B OKpY>Xalolleil cpeje;

—OCYIIECTBIATh MOMCK WHPOpMAIUU (U3NIECKOTO COJAEepKaHus B ceTH MHTepHET, Ha OCHOBE MMEIOIINXCS
3HAHUW W MYTEM CPaBHCHUS JOMOJHHUTEIBHBIX HCTOYHUKOB BBIJACIATh WH(GOPMAIUIO, KOTOpas SBISETCA
MPOTUBOPEYNBOM MIIM MOXKET OBITh HEIOCTOBEPHOM;

—HCIMOJIb30BaTh IIPHU BBHIMOJHEHUH YUYSOHBIX 3aJaHHM HAYyYHO-TIOMYJISIPHYIO JIMTEPATypy (PHU3HUYECKOro
collepKaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiIaaeTh IpuéMamu



KOHCIIEKTUPOBaHUsI TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUHU U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO;

—co3/1aBaTh COOCTBEHHBbIE IHCBMEHHBIE W KpaTKHE YCTHBIE COOOIIEHHs, o0oOmas wuHbopManuio u3
HECKOJIbKHX HUCTOYHUKOB (PU3MUYECKOT'0 COACPIKAHWSA, B TOM YHCIE MyOJUYHO MPEACTABIATH PE3YJIbTAThI
NPOCKTHOW WJIM HCCIENOBATEIBCKON JEATENBHOCTH; INPH 3TOM T'PAMOTHO HCHOJB30BAaTh H3YUYCHHBII
NOHATUHHBIN anmapart Kypca pU3UKH, COMPOBOXKAATH BRICTYIUICHHE MTPE3EHTAIINEH;

—IMpH BBHINIOJHEHUH Y4YeOHBIX NPOEKTOB W HCCIEAOBAHUA (PU3NUYECKUX MPOLECCOB paclpelensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABICHHBIMH 3a/JadaMH, CJICAUThH 32 BHIMIOJHEHUEM IUIaHA
NeHCTBUH M KOPPEKTHUPOBATh €T0, aJleKBaTHO OIEHUBATH COOCTBEHHBIM BKJIAJ B JESTEIBHOCTD TPYIIIHI;
BBICTpaMBaTh KOMMYHHUKATHBHOE B3aWMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTH pa3pemarb KOH(IHKTHL.

9 kaace

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy O0yYaromIuXxcs

YMEHUM:

—MUCIIOJB30BaTh IMOHITHUSA: CHCTEMa OTCYETa, MaTepHalbHas TOYKA, TPACKTOPUS, OTHOCHTEIHHOCTH
MEXaHHYECKOTO ABIKEHHUS, AedopMmanusa (ymnpyras, IiacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, HEBECOMOCTh M MEPeTPY3KH; LEHTP TSKECTH; abCONIOTHO TBEPAOE TENO, UEHTP TIKECTH
TBEPJIOTO TeNla, paBHOBECHE, MEXaHHYECKHWe KojeOaHWsl W BOJIHBI, 3BYK, HHPPa3BYK H YJIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJia 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JadbHO30PKOCTb,
CHEKTpBl HCIyCKaHHWS U TIIOrJoIIeHus; anb(a-, OeTa- W TraMma-U3IydeHHUs, H30TOIbI, sAepHas
JHEPIreTHKa;

—pasnuyaTh sBIICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEWHOE ABI)KEHHE, PAaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE NBW)KEHUE, CBOOOJHOE TIaJeHHWe Tell, PaBHOMEpPHOE [IBWIKEHHWE TI0 OKPYKHOCTH,
B3aMMOJICHICTBHE TeJ, PpEaKTUBHOE JIBUXKEHUE, KoJiebaTelbHOe [IBWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIC KOJeOaHMs), PEe30HAHC, BOJHOBOE IBIDKCHHE, OTpaK€HHE 3ByKa, HPSMOJIMHEHHOE
pacmpocTpaHeHue, OTPaKCHUE M IPEJIOMJICHHE CBETa, IOJHOE€ BHYTPEHHEE OTpa)KeHHe CBeTa,
pa3ioxeHue Oelloro cBeTa B CHEKTP W CIOXEHHE CHEKTpPaJbHBIX IIBETOB, JHCIEPCHUS CBETa,
€CTeCTBEHHAas PaJMOaKTHBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTpa M3IIyUYEHHUs) MO OMUCAHUIO WX
XapaKTEepHBIX CBOVCTB U Ha OCHOBE OIIBITOB, JJEMOHCTPUPYIONIHNX JaHHOE (PU3UIECKOE SBICHHE;

—pacno3HaBaTh IMPOSBICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUH B OKpY’)KalolmleM MHpeE (B TOM UHCIIE
¢u3nyecKkre SBICHHUS B NPUPOJE: NPHUIHUBHI W OTJIWBBI, NBWKEHHE IIaHeT COJHEYHOW CUCTEMBI,
PCaKTUBHOE JIBWIKEHUE >KUBBIX OPTaHU3MOB, BOCIHPHUATHE 3BYKOB >XHBOTHBIMH, 3EMIICTPSICEHHE,
celicCMHYEeCKHEe BOJIHBI, I[yHaMH, DXO, LBETa TeJ, ONTHYECKHE SBICHUA B MPUPOJC, OMOIOTHYECKOE
JNEeHCTBUE BUIMMOTO, YIbTPaQUOJIETOBOTO U PEHTTEHOBCKOTO HM3JYYEHUN; €CTECTBEHHBIN
pannoakTUBHBIN (OH, KOCMHUECKHE JIy4YH, DPAAUOAKTHBHOE H3JIydeHHE IPHUPOIHBIX MHU-HEPaJoB;
AelicTBHE PAaJMOAKTHBHBIX M3Iy4EHUH Ha OpPraHU3M 4YeJIOBEKa), IPU ITOM IEPEBOJHUTH MPAKTHUECKYIO
3a7a4yy B y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3UYECKUX SBICHUIH;

—ONHWCHIBAaTh H3YYEHHBIC CBOWCTBAa Tell M (HU3UYECKUE SBICHHS, HUCTONb3YS (U3UYECKHUE BEIUUYHHBI
(cpenHsiss ¥ MTHOBEHHAasl CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBH)KCHHUH, YCKOPEHHE, TiepeMelleHue,
MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CWIa yHOPYTrOCTH, CHJA TSIKECTH, YCKOpEHHE CBOOOIHOTO
MajJieHusl, BeC Tella, HWM- IyJIbC Tella, HMMIIyJIbC CHJIBI, MEXaHHueckas paboTa W MOIIHOCTD,
MOTEHUHATbHAS SHEPTHS Tella, MOIHATOr0 HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHI[MAJIbHAS YHEPT Ul CKATOU
NPY>KUHBI, KHHETUYECKasi YHEPTHUs, MOJHAsg MeXaHHYecKash DHEprus, MepuojJ M YacTtoTa KojebaHui,
JJIMHA BOJIHBI, TPOMKOCTB 3ByKa U BRICOTA TOHA, CKOPOCTh CBETA, ITOKa3aTellb MPEIIOMICHUS CPEIbl); IPH
ONMCAaHHWHU TMPABHUIBHO TPAKTOBaTh (DM3MYECKUH CMBICI HCIONb3YEMBIX BelM- YWH, O00O3HAYCHUS U
eAUHUIBI GU3NIECKUX BEIWYNH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIUINHY
C IpyTUMU BeITMYUHAMU, CTPOHUTH Ipa MKH U3yUYESHHBIX 3aBUCUMOCTE PU3NIECKUX BEIUUNH;

—XapaKTepu30BaTh CBONCTBA Tel, (PU3MYECCKUE SIBICHUS U MPOILECCHl, MCIONB3Ys 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH BCEMHPHOTO TSTOTEHHS, NMPUHLIHI CYNMEPHO3ULIHU CHII, IPUHIUII OTHOCUTEIHLHOCTH
lanunesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMIYJIbCA, 3aKOHBI OTPAKCHUS U MPEIIOMJICHHS CBETA,
3aKOHBI COXpPaHEHMs 3apsIOBOTO W MacCOBOTO YHCEN NPHU SACPHBIX pPEakmUsAX; NPH STOM J1aBaTh
CIIOBECHYIO () OPMYJIMPOBKY 3aKOHA U 3alIMCHIBAaTh €TI0 MaTEeMaTHUYECKOE BBIPAKECHUE;

—O0O0BACHATh (U3UYECKHE MNpPOLEeCcChl U CBOHCTBAa Tel, B TOM YHCIE W B KOHTEKCTE CHUTyalUl
MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISABIATh NPUYUHHO-CICJICTBEHHBIC CBSI3H, CTPOUTH
00bsicCHEeHHE U3 2—3 JTOTMYECKHUX IIaroB C OMOPOH Ha 2—3 U3yYEHHBIX CBOHCTBA (U3UIECKUX SIBIICHUM,
(HU3MYECKNX 3aKOHOB MJIM 3aKO HOMEPHOCTE;

—pemaTe pacuyéTHbIe 3aJa4M (OMUpPAIOIINECs Ha CHCTEMYy M3 2—3 ypaBHEHHIl), HCIIOIB3Ys 3aKOHBI U
(dhopmyisl, cBs3pIBalomue GU3NUYECKHUE BEJIMYMHBI: HA OCHOBE aHaJM3a yCJIOBHS 3aJadM 3a- MHCHIBATh
KpaTKOE€ YCIIOBHUE, BBHIABISTh HEAOCTAIOIINE MK W30bI- TOUHBIE JaHHBIE, BEHIOUPATh 3aKOHBI U (DOPMYJIBI,
HeoOXOIMMBIE IJIs pEUICHUs, TPOBOIUThH PAacYEThl M OIEHUBATH PEATUCTHYHOCTD IMOJY4YEHHOTO 3HAYCHUS



(uzndecko BEITMYUHBI;

—pacro3HaBaTh MPOOJIIEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIH GU3UUECKUX METOJIOB; UCTIOIb3Ys
OIMMCaHUC HCCIICAOBAHMA, BBIACIATL IMMPOBEPACMOC MPCAINNOIOXKCHUEC, OLICHUBATL IMPAaBUJIBHOCTL ITOPAJKa
MPOBECACHHNA UCCICIO0BaHMsA, ACIaTh BBIBOAbLI, MHTCPIIPETUPOBATE PE3YJIbTAThI H36JIIO]ICHPII>1 " OITIBITOB,

—TIPOBOJUTE OIBITH MO HAOMIOACHUIO (PU3WUECKHUX SBJICHUN MWW (PU3NICCKUX CBOUCTB Ted (M3ydCHHE
BTOpPOro 3akoHa HBIOTOHa, 3aKOHAa COXpaHEHUS OJHEPTUH;, 3aBUCHUMOCTH IIepHUoaa KOJIeOaHUH
MNPy XUHHOTO MAasTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYABl MaJbIX
KoJie0aHU; MpsAMOJMHENHOe paclpoCTpaHEHHE CBeTa, pa3joKeHue OeJoro cBeTaB CHEKTP; H3ydeHUe
CBOHCTB M300pa’keHHsS B IJIOCKOM 3€pKaje M CBOMCTB HM300pakeHHsS NpeaMeTa B COOMparoliei JIMH3E;
HaOJIOICHNE CIIONTHBIX M JIMHEWYATHIX CIIEKTPOB M3ITYYEHUS): CAMOCTOSTEIbHO cOOMpPATh YCTAHOBKY W3
M30BITOYHOTO HabOpa 000pyAOBaHHUS; ONMCHIBATE XOJ OMBITA M €T0 PE3YyIbTaThl, (OPMYITHPOBATH BBIBOJIBIL;

—TPOBOANUTH MPU HEOOXOAMMOCTU CEPHIO MPSIMBIX W3MEPEHUM, ONpenelsis CpeHee 3HaueHue u3MepseMoi
BeNMYMHBl  ((POKYCHOE  pacCTosHUE coOuparolieii  JauH3bI); O0OOCHOBBIBATH  BBIOOp  croco0a
M3MEPEHHUSI/M3MEPUTEIBLHOI0 IPUO0ODA;

—TIPOBOANTL HCCIIEIOBAHNE 3aBHCHUMOCTEH (PM3MYECKWX BENWYWH C MCIONB30BAHUEM MPSIMBIX H3MEPEeHUN
(3aBUCHMOCTDh MYTH OT BPEMEHH NpPH PaBHOYCKOPEHHOM JBMKEHWH 0Oe3 HayalbHOWH CKOPOCTH; TEPHOja
KoJieOaHUM MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBl HUTH; 3aBUCHMOCTH YIJIa OTPa)KEHHs CBETa OT yIJa
MaJICHUS U yria MPEeIOMIICHHS OT YIJia MaJICHUs): MJIaHUPOBATh MCCIICOBAHUE, CAMOCTOATEIIBHO COOMpPATh
YCTaHOBKY, (DMKCHPOBATh PE3YyJIbTAThI MOJYUCHHON 3aBUCUMOCTH (PU3UYSCKUX BEIUYUH B BUJC TAOJHI] U
I‘pa(i)I/IKOB, AcJIaTh BBIBOABI IO pE3YyJIbTaTaM UCCICIOBaHMU A,

—TMPOBOIUTHh KOCBEHHBIE U3MEpeHUsT (U3NUECKUX BEIIMYHUH (CPEeIHSII CKOPOCTh M yCKOPEHHE Tena NpHu
PaBHOYCKOPEHHOM JBI)KCHUH, YCKOPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh NPYKHUHBI, KOI)HUIHEHT
TPEHHUSI CKOJBXCHUS, MeXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa W TMEPUOJa KOJIcOaHUM
MAaTEMATHUYICCKOTIO U IPYKUHHOTO MAaATHHUKOB, OIITUYCCKAs CHUJjia COGHpaIOHICﬁ JIMH3BbI, paI[I/IOElKTI/IBHI:Jﬁ
(oH): MIIaHUpPOBaTh U3MEpPEHHUS; COOUPATh YKCIICPUMEHTAIbHYIO YCTAHOBKY M BBHITIOTHSTh U3MEPEHHS,
cieays MPeMI0KESHHON WHCTPYKINW;, BEIUYUCIATh 3HAYEHUE BEJIWYUHBlI U aHATU3UPOBATh MOJTyUICHHbBIE
pe3yIbTaThl C YYETOM 3aJJaHHOM MOTPENTHOCTH U3MEPEHHH;

—CcoOJIaTh MpaBUIa TEXHUKH 0€30MaCHOCTH IPU paboTe C JIabopaTOPHBIM 000PYIOBAHUEM;

—pa3auyaTh OCHOBHBIC MPU3HAKU U3YUYCHHBIX (PU3UYCSCKUX MOJIe- JICH: MaTepUualibHas TOYKa, a0COJIIOTHO
TBép)]OC TECJ10, TOYECYHBIA HICTOYHUK CBC€TAa, JIy4, TOHKad JIMH3a, IJIaHCTapHasd MOACJIb aToOMa, HYKJIOHHAasA
MOJIeTTb aTOMHOTO SIIpa;

—XapaKTepu30BaTh MPUHIMIIBI JEHCTBHUS N3YUYCHHBIX MMPUOOPOBH TEXHUIECKUX YCTPOUCTB C OTIOPOH Ha
UX ommcaHus (B TOM 4YHCJE: CHUJIOMETpP, MAaTUYMKH TOJOKEHHS, PACCTOSHHS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (oToammapar, ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmonb3ysi 3HaHHS O CBOWCTBaX (U3WMYECKHX SIBICHUH W HeoOXxoaumble (u3MYecKue
3aKOHOMEPHOCTH;

—WCIOJIb30BaTh CX€MBI M CXeMaTUYHbIE pUCYHKH U3YYEHHBIX TEXHHYECKUX yCTPOUCTB, M3MEPUTEITbHBIX
NpUOOPOB M TEXHOJOTHUYECKUX MMPOIECCOB MPU PEHICHUU y4eOHO-TIPAaKTHUUYECKHUX 3a/1a4y; ONTUYECKHUE
CXEMBI JIJTSI TIOCTPOCHUS N300paKeHUU B TUIOCKOM 3€pKajie U COOMparoleii JINH3E,

—TMPUBOJUTH TPUMEPHI/HAXOIUTh UH(OPMAIUIO O MPUMEpPax MPAKTHUYECKOTO HCIOIb30BaHUS (U3NUECKHUX
3HAHWH B TOBCEIHEBHOW >XW3HHW JUIsI oOecredeHus O€30MMacHOCTH TpH OOpalleHuH ¢ mnpubopamMu u
TEXHUYECKUMU yCTPONUCTBAMH, COXPAHEHUS 3IOPOBBS M COOIOIEHH HOPM SKOJIOTMYECKOT0 MIOBEACHHUS B
OKpYyXalollel cpeje;

—OCYIICCTBIATh TOUCK HHMOpMANHU (HU3UYESCKOTO COJCPKAHHUSAB ceTH MHTEpHET, CaMOCTOSITEILHO
dbopMysUpyss TOUCKOBBIA 3alpoc, HAXOJUTh IYTH ONPEACICHHUS JOCTOBEPHOCTH MOJYYCHHOMU
I/IH(I)OpMaIII/II/I Ha OCHOBC€ MMCIOIIUXCA 3HAHUU U JOIMTOJIHUTCIBbHBIX UCTOYHUKOB,

—WCIMOJIb30BaTh IIPH BBHITIOJTHEHUH YYEOHBIX 3aJaHUNA HAYYHO-TIOMYJSIPHYIO JTUTEPATypy (PU3UIECKOTO
collep>KaHUs, CIpaBOYHBIE MaTepualibl, pecypchl ceTu HVHTepHeTr; BIajgeTh MNpUEMaMHU
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBanusd nH(PpOpPMALIMK U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

—CO31aBaTh CcOOCTBEHHBIE MHUCHLMEHHBIE H YCTHBIC COO6III€HI/ISI Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX
HUCTOYHUKOB (1)I/ISI/IT-IeCKOI‘O CoACpKaHuA, HY6JII/I‘IHO NpeaACTaBIATh PE3YyIbTAThL HpOCKTHOﬁ 501050
HCCJIENOBATEIbCKON JNESATEIbHOCTH; MIPU STOM I'PAMOTHO UCIOJIL30BaTh M3YYEHHBIM MOHATHUHHBIN anmapat
M3y4yaeMoro pas- Jena (U3UKH W CONPOBOXKIATh BBICTYIJIEHHWE IMpe3eHTanueil ¢ yu4€ToM ocobeHHOoCTel
ayIUTOPUU CBEPCTHUKOB.



TemaTnueckoe NIaHUPOBaHHE

8 kiace
Tenuaarnqeclc OcHoOBHOE cojepkanue OcHoBHBIE BH/IbI AeATeTbHOCTH
1707 1) (1) 0 ydammxcsi (Ha YpoBHe Y4eOHBIX
TEeMbI JAeiicTBHIi)
Pa3nen 6. TensioBblie siByieHus (28 1)
Crpoenue OCHOBHBI€ IOTOXKEHUS Ha6nronenue u HHTEpIpeTanus OTBITOB,

H CBOMCTBA
BemecTBa (7 4)

MOJICKYISPHO-KHMHCTHYICCK

ou Teopuu CTPOCHUS
BEI[ECTBA.

Macca u pa3Mepsl aTOMOB
Y MOJIEKYII.

OMBITHI, TOATBEPXKAAIOIINE
OCHOBHBIE MMOJIOK CHHUS
MOJIEKYJISIPHO-KMHETHYECKO
W Teopuu. .
Mopenu TBEPAOTO,

KUIKOrO M razoo0pa3Horo
COCTOSSHUH BEIllECTBA.
Kpucrammmueckue

u amopdHBIe TBEPIBIE Tea.
OObscHeHne CBOMCTB
raszos, JKUOAKOCTEN "
TBEPABIX TEII HA OCHOBE
MOJOXKEHUN
MOJIEKYJISPHO-KUHETUYECKO
i TEOpUH.

CMmauuBanue u
KAl PHBIC SIBICHUSA.
Tennosoe

pacmupeHue u

CXKaTHue

CBHUACTEIBbCTBYOIIUX 00 ATOMHO-MOJICKYJIIPHOM CTPOCHHU
BCUICCTBA: OIBITHEI C PACTBOPCHUEM PA3JIUYHBIX BCUICCTB B
BOAC.

Pemenne 3aJla4d 1o OUCHHBAHHWIO KOJIMYCCTBA aTOMOB MIIH
MOJICKYJI B €JUHUIIC 00BéMa BCIIC€CTBA.

Ananu3  TeKcTa  OPEBHUX  aTOMHUCTOB  (Hampummep,
¢parmenTta mosmsl Jlykpenus «O mpupope Bemein») c
M3JI0KECHUEM 000CHOBaHUH ATOMHOU THITIOTE3 B
SMHCJ‘IOBOG YTEHUE).
IIeHKa yOeTUTEITbHOCTH 3THX 00OCHOBAHMIA.

OO0psicHEHUE OPOYHOBCKOT0 JIBYOKCHUS, SIBJICHUS
maddy3un  w  pasiudUi  MeXAy HHMH Ha OCHOBE
MOJIOKCHU N MOJEKYISIPHO-KNHETHYECKOU TEOpUHU

CTpOC€HH:A BCHICCTBA.

OObsicHEHHEe OCHOBHBIX pa3jWuMii B CTPOSHHUHU Ta3o0B,
JKUJIKOCTEH U TBEPABIX TEJI C  HCIOJb30BAHUEM
MTOJ0XKEHU I MOJIEKYJISIPHO-KUHETUYECKOU TEeOpUuU
CTpOEHHS BellecTBa.

[IpoBeneHne OMNBITOB MO BHIPAUIUBAHUIO KPHCTAJJIOB
IIOBAapEHHOM COJIM WX caxapa.

IIpoBenenue u o0BsiCHEHUE OIIBITOB,
JIEMOH CTPUPYIOIINX KalTMJUIAPHbIE SIBIIEHUS U SABJIECHHE
CMa4dyuBaHUA.

OObsicHEHHE pOJM KANWUISIPHBIX  SIBICHUH IS
MOCTYIUIEHHUS BOJABI B opraHusMm pacrenuit (MC —
OUOIOTHS).

Ha6nronenue, nmpoBeneHre W OOBSCHEHUE OIBITOB IO
HaOJII0 IEHUIO TEII0BOr 0 pacuImpeHus rasos,
JKUJKOCTEN U TBEPIBIX TEJI.

OObsicHeHHE CcOXpaHeHus o0béMa TBEPHBIX Tell,
TEKy4ecTH XHUIAKOCTH (B TOM 4YHCIE, pa3HHUIBI B
TEKY4EeCTH JJI pa3HbIX )KUIKOCTEH), JaBICHUS rasa.
[IpoBeneHne OMBITOB, OEMOHCTPUPYIOIIHX 3aBUCHMOCTH
JABJIEHUSI BO3AyXa OT €ro 0oO0BhéMa W HarpeBaHHS WIH
OXJAXAEHUs, ®W UX  OO0BACHEHWE Ha  OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHUS.

AHanu3 MNOpakTUYECKUX CUTyallu, CBSI3aHHBIX
CBOMCTBaAMHUra30oB, JKUJAKOCTEN U TBEPJIBIX Tel

co

TenyoBblIe
MPoLEeCCHI

)

1

Temmepatypa. CBs3b
TeMIeparypsl co
CKOPOCTBIO  TETUIOBOTO
JABHUXCHHUA YaCTHUILI.
BayTpennss

sHeprus. CrocoObl

N3MCHCHU S

OOocHOBaHME MPABUJI U3MEPEHUS TEMIEPaTypPHl.
CpaBHEHHE pa3lIMYHBIX CIOCOOOB M3MEpPEHHS M IIKaj
TEMITepaTyPHhI.

Hao6aronenue u 00BsICHEHUE OIILITOB,
JIEMOHCTPUPYIOINX H3MEHEHNE BHYTPEHHEH YHEPTrUn Tea)
B pe3yJibTaTe TeIionepenadyu U paboThl BHEITHUX CHIL.




BHYTpPEHHEN DHEPIUH:
TeIronepeaayda u
COBEpIIEHHUE paboTHI.
Bunast TEIUIONEPETAYH:
TETUIOTPOBOJHOCTD,
KOHBCKIUA, U3JTYUYCHHC.
KonunuectBo

TEIUIOTHI. Y AenbHas
TETUIOEMKOCTD

BeIeCTBA.

TemmoobMeH u
TEIJIOBOE PaBHOBECHE.
VpaBHeHue

TEIUIOBOTO OanaHca.
IlnaBnenue u
OTBepIeBaHNE
KPHUCTAINTHIECKUX
BEINIECTB. VenbHas
TeTI0Ta IUTaBIICHUS.
ITapooOpazoBanme

3 KOHJICHCAIIHS.
Hcnapenue. Kuneunue.
VnenbHas TenjaoTa
napooOpa3zoBaHUs.
3aBHCUMOCTH
TEMIEPATYPhl KHUIIEHUSA OT
atMoc(EpHOTO HaBJICHUA.
BrnaxnocTh Bo3ayxa.

DHeprus TOTLJINBA.
VnenbHas TeIioTa
CTOpaHUs.

IIpuHIMIBL paboTsl
TEMJIOBBIX ABUTATEJIEH.
KIIJQ TEIUIOBOTO
JIBUTATESI.

TennoBble aBHTATENH U
3aluTa OKpyKaromien
CpEIIbL.

3aKkOH COXpaHEHUus H
IIpEeBpallleHuss DHEPTUHU
B MEXAaHUYCCKUX 158
TCIUIOBBIX ITpOoLI€Ccax

Habntonenme u OOBSICHEHHE OIBITOB, OOCYXIEHHE
NIPAKTUYECKUX cCUTyalui, JEMOHCTPHUPYFOIIHUX
Pa3INYHBIC BHU bl TCIIONEpeaaun:

TCIIOMPOBOAHOCTh, KOHBCKIIUIO, U3JTYUYCHHUC.
Uccnenoranue SIBJICHUS TerIoooMeHa
CMEIIMBAHUU XOJIOJHOU U TOPSIYEN BOJIBI.
HabGmronerne yCTaHOBJIEHHS TEIJIOBOTO pPaBHOBECHS
MEXIYTopsiueld U XOJIOJHOU BOIOM.
Omnpenenenne  (M3MEpEeHHE)  KOJIHUYECTBA
MOJIy4eHHOTO BOJOW TIpH TEMI000MeHe
METAITNYECKUM ITUITHHIPOM.
Omnpenenenne (M3MEpPEHHE) YIOCTBHOH  TEMIOEMKOCTH
BemecTBa. Pemenne 3amad, CBS3aHHBIX C BBIYHACICHHEM
KOJIMYECTBA TEIIO- Thl ¥ TEMIOEMKOCTH TIPH TEMII000MEHe.

npu

TEILIOTHI,
C HArpeThIM

AHanu3z cuTyanuii IPaKTUYECKOrO HCIOJb30BaHUS
TEIUTOBBIX CBOWCTB BEIIECTB W MaTEPHATIOB, HAIIPUMEp, B
LEJIX JHEeprocOepeKCHHUS: TEIUIOU3 OIS LU,

sHeprocOeperaronie KpbIu, TePMOAKKYMYJIISITOPEL U T.
II.

Habmronenne sBieHWH HWCTApeHUs W KOHICHCAITUH.
HccnegoBanme mpoliecca HCHApeHUS Pa3IAIHBIX
kunkocteir. OObsSCHEHWE SBICHWH HUCMapeHUs |
KOHJIEHCAIlM Ha OCHOBE aTOMHO-MOJIEKYISIPHOTO
YUYEHHS.

Habmonerne m 00bsCHEHHE MpoIlecca KUIICHUS, B TOM
YuCJI€ 3aBHCUMOCTH TEMIIEPATYPBI KHUIICHUA oT
JIaBJICHUS.

Omnpenenenne (M3MEpEeHHE) OTHOCUTEIBHON BIAXHOCTH
Bo3ayxa. HaOmronmenwne mpo1ecca IUTaBIICHUS
KPUCTAINIMIECKOTO BEIISCTBA, HAIIPUMED JIb/a.
CpaBHeHme MPOIECCOB TTaBIICHUS
KPUCTATIIINYICCKUX TSI U pasMATYCHUA npu
HarpeBaHUH aMOP(HBIX TEl.

Omnpenenenne (M3MEPEHHE) YICIbHON TEIUIOTH TIABICHUS
npaa. OObsCHEHNE IBICHUN TIABJICHUS W KPUCTAILTH3AINN
Ha OCHOBE aTOMHO-MOJEKYJISIPHOTO YUYCHHS.

Pemenue 3aga4, CBI3aHHBIX C BEIYUCICHUEM KOJIHUYECTBA
TEIJIOTHI B IIpOlieccax TeIUIoNiepeiady MPH IUIABISHUH U
KpUCTAJNIN3alll{, UCTIApEHUH U KOHCHCAI[UH.

AHanu3 cHUTyaluid TNPAKTHUYECKOTO TPUMEHEHUS
SIBIICHUM TUIaBJIICHUS W KPUCTAJUIM3AIlNW, HaIpUMeED,
MOJIy4eHHEe CBEepX- YHCTHIX MaTepHajoB, coJieBasd
rpenKa u Jp.

AHanu3 paboTel U OOBSACHEHHE MPUHIMIA JCHCTBHUS
TETJIOBOT'O IBUTATENS.

Brluncnenne Kolu4yecTBa TEIJIOTHI, BBIJACISIOMIETOCS TPHU
CrOpaHuM pa3jIudyHbIX BUIOB Tonnuea, u KIIJ[ nBurarens.
O6cyxaeHue JKOJIOTHIECKUX MOCIIEICTBUI
WCIIOJIB30BAHUS JBUTATENEH BHYTPEHHErO0 CrOpaHHs,
TETUTOBBIX U THUApOodIeKTpocTaHu (MC — 3KoJIOTHS,
XUMUSI)

Pazgen 7. DieKTpuuecKHe W MATHUTHBIE siBjeHust (37 1)




DnexkTpuyecku | DnekTtpuszamnus ten. JBa | Habmoxenue u MpOBEACHUE OIIBITOB o
e 3apsiabl. | pojaa SIIEKTPUUYECKUX | DIEKTPU3ALMU TEJI IMPU COMNPUKOCHOBEHUU U
3apsi:KeHHBIE 3apsiOB. WHAYKLOUEH.
TeJa B3aumogerictBue HabGmronenne W OOBsSCHEHHE  B3aUMOIEHCTBUS
H HX | 3apsDKEHHBIX Tel. 3aKOH | OJHOMMEHHOU Pa3HOUMEHHO 3apSI>)KEHHBIX TEI.
B3aumoneiicte | Kynona. OObBsACHEHHE NPUHIMIIA JESHUCTBHUS JJIEKTPOCKOMA.
ue (7 9) ONeKTpuYecKoe MoJe. OObscHeHuE SIBICHUU 3JIEKTpU3ALUU npu
ITpunnun COMPUKOCHOBECHUU Ten u UHAYyKUIueH C
CYIIEepIIO3ULIUU HCIIOJIb30BaHUEM 3HAHUU o HOCHTCIIIX
3JIEKTPUYECKUX TOJCH. AJIEKTPUYECKUX 3apsiI0B B BEIIECTBE.
Hocurenn PacnosnaBanue u 0OBsICHECHHE SBICHUH 3JICKTpU3AIUH
AIEKTPUUYCCKUX B IIOBCCIHCBHOM KU3HU.
3apsioB. Ha6 6
DeMeHTapHbIi abnrofeHUEe U OOBSICHEHHE OMNBITOB, WUILTIOCTPUPYIOLIUX
SEKTPHUCCKHUH 3apsL. ?—;IKOH COXPaHEHUS DICKTPUIECKOTO 3apsaa.
a0JII0JICHUE OIBITOB IO MOJCIMPOBAHUID CHIIOBBIX
Ctpoenue aToMa. | JTUHUHUDIEKTPUUECKOTO MO,
IIpoBoanuKHM u | UccnegoBanue AelcTBUS SIEKTPUUECKOTO TIOJSI  HaA
JIUBJIEKTPUKU. 3aKkoH | MPOBOJHUKHUU JUIICKTPUKHU
COXpaHEHUS
3JICKTPUYECKOT03apsijia
IlocTOoSTHHBIHM DIeKTpUISCKUI Tok. | Habmronenue pa3IUYHBIX BUJIOB nencTBUA
JIEKTPUYECK VYCaoBus CyIIECTBOBAHUS | DJIEKTPUUECKOI0 TOKa M OOHApYKEHHE JTHUX BHUJIOB
uiiTok (20 v) JJIEKTPUYECKOTO TOKa. | IeHCTBUA B ITIOBCEIHEBHON KU3HU.
Hctounuku mnoctrosiHHOro | COopka W HCHBITAaHHUE  DJICKTPUYCSCKOW  ICNH
TOKA. JleficTBUS | MOCTOSHHOI O TOKA.
3JICKTPUYIECKOTO toka | A3MepeHue CUIbl TOKa aMIepMETPOM.
(TeIIoBOE, XHMHYECKOE, H3mepenue AIIEKTPUUECKOTO HaMpsDKEHUS
MarHHTHOE). BoJibTMETpOM. [IpoBereHUEe U OOBSICHEHUE OIBITOB,
DnekTpuuecknii TOK B | ACMOHCTPHUPYIOIIUX 3aBUCHMOCTh  IJICKTPUYCCKOTO
KUIKOCTAX U rasax. COINPOTUBJICHUSI MPOBOJHHUKA OT €ro JJIUHBI, IJI0IAIU
DieKTpUYecKas  IeIb. MOTIEPEYHOTO CEYCHUS U MaTepuarna.
Cuma TOKA. HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
DNIeKTpUYIECKOe MPOTEKAIOIIET0 Yepe3 PE3UCTOP, OT COMPOTUBICHUS
HaIpsDKEHUE. pe3uCTOpa U HANIPAKCHUA
ComnpoTHuBieHHE Ha pesuctope. .
NpOBOAHMKA. Y /IeNbHOE I[IpoBepka mnpaBuiia CIHOKEHUS HANPSDKEHUN MNOpU
COTPOTHBICHHE MOCJIeJOBATEILHOM COCMHEHUHU ABYX PE3UCTOPOB.
BemecTBa. 3akoH OMa [IpoBepka mpaBuiia s CUJIBI TOKA MPHU MapajjieIbHOM
st yaacTka L. COE/IMHEHUH PE3UCTOPOB.
[oce 0BaTeIbHOE Ananus CUTYyaIui IIOCJIeJOBATEIBHOI'O u
- NMapasiensHoe napajjiebHOTO COCIUHEHHS  TPOBOJHUKOB B

COEJMHEHHUE TPOBOJHUKOB.
Pabota u MOIITHOCTh
3JIEKTPUYECKOTO TOKa.
3akon  [xoyns—Jlenia.
DIEeKTPONpoOBOI- Ka U
MOTpEeOUTEITN

3JIEKTPUUYECKON SHEPTUU B

OBITY.
Kopotkoe 3ambikanue

JMIOMAaITHUX JIEKTPUUECKUX CETSX.
Pemenne 3amad ¢ wumcnonp3oBaHumeM 3akoHa Owma u
dbopmyn pacuéra SIEKTPUYECKOTO CONPOTHUBIICHUS TMPH

MocleOBaTeIbHOM W MapajuieIbHOM  COCAUHEHUH
MIPOBOTHUKOB.

Omnpenenenne  pabOTHl  DIEKTPUUECKOTO  TOKa,
MPOTEKAIOIIEr0 Yepe3 PEe3UCTOP.

OmnpeneneHre  MONIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIETIAEMON HA pE3UCTOPE.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa depe3

JaMIIOYKy OT HalPsDKSHHS Ha HEil.
Omnpenenenne KIIJ] narpeBarens.

Uccnenoranue mpeodpa3oBaHus YHEPTUH TIPU TOABEME
rpy3a3JIeKTPOIBUTATEIICM.

OOBsicHEHHE YCTpOWCTBA W TNpUHIHANA JEHCTBHS
JMIOMAaITHUX JISKTPOHArpeBaTEIbHBIX TPUOOPOB.
OOBsicHEHHE TPUYMH KOPOTKOTO  3aMBIKAHHS |
MPUHITATIA ASHCTBUS TUIABKUX MPEIOXpaHUTEIICH.
Pemenue 3as1au ¢ ucnofib30BaHKWEM 3akoHa JKoyisi—
Jlenna. HaoOnronenue BO3HUKHOBEHHUS
DJIEKTPUYIECKOTO TOKA B JKHIAKOCTH




MarHuTHbIe Iloctosunble  maruuthl. | UccnegoBanue MarHuTHOTO B3aMMOJIEHCTBUS
siBjenust (6 B3aumoneiictBue MOCTOSIHHBIX MATHUTOB.
4) MOCTOSIHHBIX ~ MarHuToB. | M3ydeHue MarHuTHOTO MOJISl HOCTOSTHHBIX MAarHUTOB
MaruutHoe roJie. | Mpu UX00bEAUHEHUU U Pa3JICIICHUU.
MarnautHoe nionie 3emnuu | [IpoBegenre  OmpITOB 1O BU3yaJdu3alUU OIS
€ro 3HaueHUue s )KU3HU | MOCTOSHHBIX MAaTHUTOB.
Ha 3emie. OnblT Opcrena.| 3yyeHue sBIEHUST HaMarHUYMBaHUSA  BeEIECTBA.
MarnutHoe none| UccnegoBanue OEWCTBUSL BIEKTPUUECKOrO TOKa Ha
3JIEKTPUUECKOTO TOKA.| MAarHUTHYIO CTPEJNIKY.
IIpumenenue
IEKTPOMATHHTOB g 1IpoBencuue OTBITOB, IEMOHCTPUPYIOUIMX 3aBUCHMOCTD
TeXHIKE. CHJIBI B3aMMOJCHCTBUS KaTyIIKH C TOKOM U MarHHUTa
OT CUJIBI ¥ Ha- MIPABJICHUS TOKA B KaTYIIIKE.
HelictBue MarHuTHOro | AHaJIu3  CUTyaldil  NPaKTUYECKOro  NPUMEHEHHS
Mojsl Ha TIPOBOMHHUK C | DIEKTPOMArHUTOB (B OBITOBBIX TEXHUYIECKUX
TOKOM. YCTpO#CTBax, MPOMBINLICHHOCTH, MEIHUITHHE).
DIIEKTPOIBUTATEIH N3ydyenne nelcTBUS MArHMTHOTO IO Ha TPOBOJHHK C
MTOCTOSTHHOT O TOKa.| TOKOM. VI3ydeHne NeHCTBUS DIISKTPOIBUTATES.
Hcnonp3oBanue N3mepenue KIIJI aneKTpoABUTaTENbHON yCTaHOBKH.
3JIEKTPOJBHUTATEIICH B| Pacmo3HaBanme © aHaMW3 pPaA3IUYHBIX I[IPUMECHEHHUH
TEXHUYECKUX YCTPOMCTBAX | DIEKTpPOABUTATEICH (TpancmopT, OBITOBEIC
1 Ha TPAaHCIIOPTE YCTpOWCTBA U JIp.)
JuaekrpoMarau | ONBITHL ®dapages. OneITel MO HCCIEAOBAHUIO SIBICHUS 3JICKTPOMArHUTHOU
THast SIBneHue WHAYKIIMU: HCCIENOBAaHME U3MEHEHUH 3HA4YCHUSI U
uHAyKIms (4 9) | 9MeKTpOMarHUTHON HalpaBJICHUSI UHAYKIIUOHHOTO TOKa
uHaykquu.  IlpaBuno
Jlenna.
DIIEKTPOreHePaTop.
Crioco6b1 MOJIyYEeHUS
3JIEKTPUYECKON SHEPTUu.
DIEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX DHEPTUU

Pe3epBHoe Bpems (3 1)

9 knacc
N OcHoBHOe OcHoBHBIE BU/IBI e TeJIbHOCTH
Temaruueckuii yammxes: (Ha OBHE Y4eOHBbIX
610K, Tema coJepxkaHue yHaImXCs yp y
JaeiicTBHIf)
Paznen 8. Mexannueckue sijaenust (30 )

Mexanuueckoe MexaHudeckoe AHaiiuz W OOCyXJIEHHE  pPa3IuYHbIX MPHUMEPOB

JABUKEHHE JIBIDKEHHE. MEXaHUYECKOTO JIBHKCHHUS.

U C1oco0bI ero Marepuansaasg Touka. | OOcyxaeHue rpaHul IIPUMEHUMOCTH MOJeln

onucanusi (10 1) Cucrema orcuéra.| «MaTepuanbHas TOYKa.
OTHOCHUTENBHOCTE Omnucanue MEXaHHNYECKOT O JABUKCHUA Pa3IMYHBIMHA
MEXaHHYECKOT 0 cnocobamu (ypaBHeHuUE, Tabiuua, rpaduk).
JABHKCHUA. AHann3 >KU3HEHHBIX CHTyaHHﬁ, B KOTOPBIX ITPOABIACTCA
PaBHOMepHOE OTHOCUTEIBHOCTh MEXaHHUYECKOTO JBUIKEHUS.
HpHMOHHHCfIHOC Ha6n}0neHHe MexaHI/I‘-IeCKOF“O JABUXKCHUS TEJ1q|
JIBIDKCHHE. OTHOCUTEIBHO Pa3HBIX TSI OTCUETA.
Hepasnomepnoe CpaBHEeHME IyTel M TPAEKTOPUM JBHIKEHHUS OJHOTO U TOrO
MPSAMOIUHEUHOE JKE Tea OTHOCUTEIIPHO Pa3HBIX Tel OTCUETA.
nemxenue. Cpensss u| AHanu3 tekcta ['anuiess 00 OTHOCHUTEILHOCTH ABHUIKCHUS;
MT'HOBEHHAast BBITIOJTHEHHE 3aJJaHUN M0 TEKCTY (CMBICIIOBOE YTCHHE).
ckopocTh  Tena  npu| Ompenenenue cpeHel CKOPOCTH CKONBKEHHA OpycKa WM
HEpaBHOMEPHOM JIBYDKCHUSI IIAPUKA TT0 HAKIOHHOW TIJIOCKOCTH.
JIBIOKCHUU. AHanm3 w® 0o0CyXIeHHWE CIOocOOOB TPUOIHKEHHOTO
YCcKopeHue. onpeaeaeHus
PaBHOyCKOpEeHHOE MTHOBEHHOH CKOPOCTH.
MPSMOJIUHEHHOE OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO  JBWIKCHHS
nBmxkenne. CBobOomHoe| (mapwka B JKUOKOCTH, MOJCIH  DJICKTPHICSCKOTO
naJicHue, aBTOMOOWJISI | T. 11.).
OmeITH ["anmnes. OmnpeneneHne MyTH, IPORICHHOTO 32 JAHHBIN ITPOMEKYTOK|
PaBHOMEpHOE nBHKEHUE| BpEMEHH, U CKOPOCTH Telia 1Mo TpaduKy 3aBHCHUMOCTHU




no OKPY>KHOCTHU.
Ilepuon

M 4acToTa OOpamieHus.
Jluneiinas u yrioBas
CKOPOCTH.
LeHnTpocTpeMuTeabHoe
YCKOpCHUE

MIyTH
aBHOMEPHOI'O ABH)KEHUS OT BPEMEHH. .
OcyxaeHue BO3MOXHBIX MPUHLINATIOB JeHCTBUS

npuOOPOB, U3MEPSIOLIUX CKOPOCTH (CHUIOMETPOB).

BrlunciaeHne nyTH U CKOPOCTH NPHU PaBHOYCKOPEHHOM
HNPSAMOJIMHEWHOM JIBUKEHUH TeJa.
Ompenenenne NPOHIEHHOTO MYyTH U YCKOPEHUS ABUKEHU S

Tena o rpaduxy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSAMOJIUHEHHOTO IBHXEHUS Teia OT
BPEMEHH.

OmpeneneHne yCKOpPEeHHUs Tella MPU PaBHOYCKOPEHHOM

JBHKEHUH 110 HAKJIOHHON IUIOCKOCTH.
W3mepenue nepuoja M 4acTOThl OOpallleHHs Teaa 110
OKPY>KHOCTH.

OmpeneneHrne CKOPOCTH PABHOMEPHOTO JBHIKCHUS
TEJano OKPY>KHOCTH.

Pemienue 3agau Ha omnpenelicHHE KHUHEMaTUYECKUX
XapaKTEPUCTUK MEXaHUYCCKOTO ABUKCHUS Pa3IMIHBIX
BHJIOB.

PacnosnaBanue u mpuOIMKEHHOE ONMUCAHUE PA3IUYHBIX
BUJIOB MEXAHUUYECKOTO JIBMXXEHUS B MPUPOJEC U TEXHUKE
(Ha mpuMepax cBOOOJHO MajarOIIUX TeJ, JIBUKCHHUS
JKUBOTHBIX, HEOCCHBIX TeJ, TPAHCIOPTHBIX CPEJCTB U

ap.)

B3aumopeicTBue
tea (12 1)

IlepBr1ii 3aKOH
HrroTona. Bropoit
3akoH  HproToHa.
Tperuit 3aKOH
HrroToHa.

IIpunuun
CyTEpIIO3ULIUH

CHIIL.

Cuna YIPYTOCTH.

3akon I'yka. Cuna
TPEHUsI: CUJIa TPEHUS
CKOJIBXXCHHUSA,  CHja
TpEeHUs MOKOS,
Jpyryue BUABI TPEHUS.

Cuna TSOKECTH |
3aKOH BCEMUPHOTO
TATOTCHUS.
Yckopenue

CB06OI[HOFO naacHus.
I[BI/I)KeHI/Ie INIAHCT

HaGnronenune u 00Cy»X JeHHUE OMBITOB C JIBHIKCHHUEM
TeJa TPH YMCHBIICHHHM BIUSHUS JAPYTHUX Tel,
MPENATCTBYIOMIUX JBHKCHHUIO.

Amnanu3 texcrta [anuies ¢ onmMcaHWEM MBICICHHOTO
JKCIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH HUHEPIIUU;
BBITIOJTHCHUE 3aJlaHUil 1O TEKCTy (CMBICIOBOE
YTCHUE).

OOcyxaeHne BO3MOXHOCTH BBITOJHEHHS 3aKOHA
WHEPIIMHU B PA3IIMYHBIX CHCTEMAaX OTCYETA.
HaGnionenne wu  00CyX)JIeHHE  MEXAHHUYECKUX
SIBICHUN, TMPO- MCXOMSIUX B CHCTEME OTCuéTa
«Tenexka» mpu e€ paBHO- MEPHOM H YCKOPEHHOM
JIBIYKCHUW OTHOCUTEIBHO KaOuHeTa PU3HUKH.

Jle#icTBUSI ¢ BEKTOpaMU CWJI: BBITIOJHEHHE 3aJIaHUH 110
CIIOKCHUIO U BEIYUTAHUIO BEKTOPOB.




BOKPYT CounHna.
IlepBas xkocmuueckas
CKOPOCTb.
HesecomocTts u
NEPETPY3KHU.
PaBnoBecue

MaTepUaIbHOW TOYKH.
AOGcomoTHO TBEpPIOE

TENO. PaBHoBecue
TBEpPAOrO  Tejma  C
3aKpEeINIEHHOW OChIO
BpaiieHusi. MOMeHT
CUJIBI. IlenTp
TSKECTH

HabGaronenue U/ unu MPOBEICHUE OIIBITOB,
NEMOHCTPUPYIONIUX 3aBUCUMOCTh yCKOPEHHUSI Tela OT
MPUIIOKEHHON K HEMY CHJIBI M MacCHI Tea.

Anamu3 u oObsICHEHHE SBIECHHH C HCIIOIb30BaHHEM
BTOpOro3akoHa HeroToHa.

Pemenue 3amad ¢ HWCMONB30BAHHEM BTOPOTO 3aKOHA

HeroTonau npaBuiia CI0XEHUs CUIL.
OmnpeneneHue >KECTKOCTH MPYKUHBI.

Ananus CHTyaLIHfI, B KOTOPBIX Ha6J'IIO,[[aIOTC$I ynopyrue
,[[C(i)OpMaLII/II/I, U UX OOBSICHEHHE C HCIOJIb30BaHUEM

3akoHa ['yka.
Pemrenue 3a1a4d ¢ HCIIONBb30BaHUEM 3aKOHa ['yka.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXEHUS

OT CHJIBI HOpMalbHOTrO JnaBieHus. OOcyxacHue
pe3yNbTaTOB UCCIICJOBAHUSI.
Omnpenenenue ko3 dummenTa TpEHHS

CKONb)KeHUs. FI3mMepeHne cuibl TpeHUS TTOKOS.

Pemenne 3aga4 ¢ ucmoiap30BaHUEM (OPMYIBI IS CHITBI
TPEHHUSI CKOJb)KECHUS.

AHanu3 ABMXEHUS TeJI TOIBKO MO IeHCTBUEM CHUIIBI
TSIKECTHU — CBOOOIHOTO ITaICHU.

OOBscHEHHE HE3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO
MaJIeHHs OT MacCHI Tena.

OrneHKa BEeTMYUHBI CHITHI TATOTEHUS, AEUCTBYFOIIeH
MEXIy IBYMsI TelaaMHu (IS pa3HBIX Macc).

AHanu3 IBMXEHUS HEOECHBIX TeNl MOJ JEHCTBUEM CHIIBI
TATOTeHHs (C  HWCHOJNB30BAHWEM  JIOMOJHHUTEIHHBIX
HCTOYHUKOB WH(OPMAITHH).

Pemenne 3amay ¢ MCHONIB30BaHWEM 3aKOHA BCEMUPHOIO
TATOTCHUS U (QOPMYJIBI JUISl pacu&Ta CHIIBI TSIKECTH.
AHanu3 OPUTHHAIBHOTO TEKCTa, OIHCHIBAIOIIETO
MpPOSIBJICHUA  3aKOHA BCEMHUPHOTO TATOTEHUS;
BBITIOJHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
HaGnronenne u oOCyXJeHHE ONBITOB MO W3MEHEHUIO
Beca Telampu YCKOPEHHOM JIBHXECHUH.

AHanu3 ycinoBHil BO3HMKHOBEHUS HEBECOMOCTH U

neperpys3Ku.
Pemenne 3amay  Ha ompelelieHHEe Beca Tela B
Pa3JINYHBIX YCIIOBUAX.

AHanu3 cwil, IeUCTBYIONINX Ha TEJO0, MMOKOsIIeecs Ha
omnope. OnpeneneHne MeHTpa TSHKECTH Pa3JInIHBIX TEJ




3akoHBI coXpa-
HeHnus (8 4)

Nmnynsc Tena.
N3meHeHune
nMnyiasca. MMmnynbsc
CUJIBI. 3akoH
COXpaHCHHUS
UMIIYJIbCA.
PeakTuBHOC
JIBUOKCHHE.
Mexanudeckas
paboTta W MOIITHOCTb.
Pabora cni TsaKecTH,
YOPYTOCTH, TPEHHS.
CBs3p  DHEPTUH WU

paboTHI.
IloTreH1IManbpHasa
SHEPTHUS Tena,
MMOJHSTOTO HaJ
MMOBEPXHOCTHIO 3EMIIH.
IloTreH1IManbpHasa
SHEpPTUI CKaToH
MPY>KHUHBI.
Kunernueckas sHeprusi.
Teopema 0

KHHETUYCCKOMN OHCPIruu.

3aKkOH  COXpaHEeHUusd
MeXaHUYeCKOH
SHEPTUU

HaGnronenwne u o0cyXxaeHue OITBITOB,
JIEMOHCTPHUPYIOIIHX rnmepenady — HUMITyJIbca  TIpH
B3aMMOJICHCTBUH TeJI, 3aKOH COXPaHEHHS UMITYJIbCA TTPH
a0COJIIOTHO YIPYrOM W HEYNPYTOM B3aMMOJIEHCTBUH
Tenl.

AHanu3 CHTyalluid B OKPYXKAIOMIEH KU3HU C
HCTIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
PacmoznaBanue sBIEHUS PEAKTHBHOTO IBH)KEHUS B
npuponeu Texauke (MC — Ononorus).

[IpuMmeHeHne 3aKOHA COXpaHEHUS HMIyJIbca s
pacuéra pe3ynpTaTOB B3amMOJAEHCTBHS Ten (Ha
MpuMepax HEYIpYroro B3aWMOJEHCTBUS, YINPYTroro
IEHTPaTbHOTO B3aWMOJEHCTBUS JBYX OJIMHAKOBBIX
TeJN, OJTHO U3 KOTOPBIX HETIOABUKHO).

Pemenne 3amad ¢  WCHONB30BAaHWEM  3aKOHA
COXpaHeHUs UMITyJIbCa.

Ompenenenne pabOTHI CHITBI YIIPYTOCTH IPH MTOABEME
rpy3a C  WCIONB30BAHWEM  HEMOJBUXHOTO U
MTOABHIKHOTO OJIOKOB.

H3mepeHne MOITHOCTH.

Usmepenne MMOTEHIINATbHOM SHEpPruu YIpYyTO
e OpMHUPOBAHHOHN NPy KUHBI.

I/I3MepeHHe KHHETUYECCKOMN OHEpruum TCjlIa 1O JJIUHE
TOPMO3HOTOITYTH.
SKCHepI/IMGHTaHBHOG CpaBHCHHC N3MCHCHUA

NOTCHUUAJIBHON U KHUHETUYECKOM SHEpruil Ttema mnpu
NBMIKEHHH 110 HAKJIOHHOH INTOCKOCTH.
OKCcrnepuMeHTallbHasl TIPOBEpKa 3aKOHA COXpPaHEHUS
MeXaHWYEeCKOU IHEePTHUU NpU CBOOOTHOM ITaeHUH.
[IpumeHeHne 3aKOHA COXpaHEHUS MEXaHUYECKOH
SHEPTUH IS pacuéra MOTSHIIHAIBHOW W KHUHETHIECKOH
SHepruii Tena. PemnreHue 3agad ¢ HMCHOJIB30BaHUEM
3aK0HA COXPAaHCHHS MEXaHUYECKON YHEPTUH

Pa3nea 9. Mexanuueckue

KoJieGanusi 1 BoJHbI (11 )

Mexannueckue
KoJiebanus (6 1)

KomnebarenpHoe
nBroKeHHe. OCHOBHEIC
XapaKTePUCTUKHU
KoieOaHuil: TIepHOJ,
4acToTa, aMIUIUTY/a.
MaremMaTHdecKkuii H
NpYy>XKUHHBII
MasATHHUKU.
[IpeBpamenue
SHEPTUHU npu
K0J1€0aTeIbHOM
JIIBUYKEHHU.
3aryxarommue
KOoJ1eOaHHu.
BrinyxaeHHbie
KOJ1eOaHHuA.
Pe3onanc

HabGmronenne koiiebaHWi MOJ JEWCTBUEM CHI TSIXKECTH U
yOPYrocTH U OOHapy>KeHHE NOJOOHBIX KOJIeOaHUH B
OKpYXKaromeM Mupe.

AHanmu3 konebaHWW Tpy3a Ha HUTH WU Ha TIPYKUHE.
OmnpeneneHue 4acToThl KOJIEOaHUNH MaTEMaTHYeCKOro U
MNPy XUHHOTO MasiTHUKOB.

HaGnronenne wu o0OBSICHEHHE SBIICHHS pPE30HaHCA.
UccnemoBanme  3aBUCMMOCTH  Tepuofa  KojeOaHUU
MOABEIICHHOTO K HUTH Ipy3a OT JUTUHBI HUTH.

[IpoBepka HE3aBHCUMOCTH NepHoaa KoleOaHWil rpysa,
MOABEIIEHHOTO K JIEHTEe, OT MacChl Tpy3a.

HaGmonenune u o0CyXIeHne OTIBITOB,
JIEMOHCTPUPYIOITUX 3aBUCUMOCTb neproja
KOJeOaHUi MPYXKUHHOTO MasTHHKAOT MAacChl Tpy3a
1 )KECTKOCTH MPYKUHBI.

[Ipumenenue MaTeMaTH4eCcKOro u PY>KHHHOT O
MasSTHHKOB

B KadecTBe MOJeNIel IJs1 omnmucaHusl KoieOaHud B
OKpYKaroleM Mupe.

Pemenne 3amad, CBsA3aHHBIX C BBIYUCICHUEM WITH
OIIEHKOW YacTOThI (Iepuojia) KoaeOaHuit




Mexannyeckue CpolicTBa OOHapyXeHHEe W aHallu3 BOJHOBBIX SBICHHUHA B
BOJIHBI. 3BYK MeXaHWYEeCKHUX BOJIH. OKpYKaromeM Mupe.
(CR ) HnmHa BOJTHBI. Habmionenme  pacnpocTpaHeHUs  MPONOIBHBIX H
MexaHUYeCKu e MONEPEYHBIX BOJMH (HA MOIENH) W OOHapYyKECHHUE
BOJHBI B  TBEPAOM aHAJIOTHYHBIX BHUJOB BOJH B TIpHUpOJe (3BYK, BOASHBIE
Tene, CEUCMHUYSCKUE BOJIHEI).
BOJTHBL. Brluncnenme  qMHBI  BOJHBI W CKOPOCTH
3ByK. 'DOMKOCTB 3BYKa| pacnpocTpaHEeHHs3BYKOBBIX BOJIH.
U BBICOTA TOHA. | DkCHepUMEHTANbHOE  OINPEAEICHUE TIpPaHUL  YacTOThI
Otpaxenne 3BYKA. | cIBIMIMMBIX 3BYKOBBIX KOJIEOaHUIA.
HNndpasByk u ynbTpa- Habmtonerne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI
3BYK (B TOM uYHCIEe C WCHOIB30BAaHWEM MY3bIKAJIHHBIX
WHCTPYMEHTOB).
Habmtonerne u oOBsSCHEHWE SBICHUS aKyCTHYECKOTO
pe3oHaHca.
AHanu3  OpPUTHHAIBHOTO  TEKCTa, IOCBAMEHHOTO
WCIIOJIB30BAaHHUIO 3BYyKa (WJIM YIBTPa3ByKa) B TEXHHUKE
(axomokanwms, yIbTPa3ByK B MEOUIIHHE © Ap.);
BBIMIOJTHEHHE 3aJJaHUH MO TEeKCTY (CMBICIIOBOE UTECHHE)
Pazgen 10. DaexkTpoMarHuTHOe TMOJie M 3JIEeKTPOMATHUTHBIE
BOJIHBI (4 1)
DJIEeKTPOMATHUTHO | DJIEKTPOMArHUTHOE ITocTpoenue paccyXaeHui, 000CHOBBIBAIOIITAX
e moJe ToJie. B3aHMOCBSI3b AJIEKTPUIECKOTO U MArHUTHOTO TIOJIEH.
" DNeKTpOMarHuTHBIE DKCIEPUMEHTATBHOE U3yUYCHHE CBOICTB
3JeKTPOMATHUT BOJIHBI. 9JIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C IMOMOIIBIO
HbIe BOJIHBI (4 ) CsoiicTBa MOOHMIBHOTO TenedoHa).
AJIEKTPOMAarHUTHBIX AHanu3 pPeHTreHOBCKUX CHHUMKOB YE€JIOBEYECKOIO
BOJIH. IIxana | opranuszma.
3JIEKTPOMAarHUTHBIX AHanu3  TEKCTOB,  OMHUCHIBAIOIINX  IIPOSIBICHUS
BoJTH. Mcrionpb30BaHME | JEKTPOMArHUTHOTO M3JIYyYE€HHUS B TPUPOJE: >KUBHIC
AJIEKTPOMAarHUTHBIX OpPraHU3MBI, HM3JyUYeHHS HEOECHBIX Tell (CMBICIOBOE
BOJH [UISI COTOBOW | ATEHHE).
CBS3M. Pacno3naBanne W aHanu3 pa3lWYHBIX TNPUMEHEHUH
OneKTpoOMarHuTHaA AJICKTPOMATrHUTHBIX BOJH B TEXHHKE.
nmpupoa cBera.| Pemenne 3amau ¢ wmcmonb3oBaHWeM QOpMyNT s
CKopoCTh CBeTa. CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, JJIWHBI BOJHBI
Boanosrie CBOMCTBA M 4aCTOTHI CBETAa
CBeTa

Pazaen 11. CBeroBbie siaenus (10 u)

3akoHbI
pacnpocTpaHeHust
ceera (5 u)

HNcTounuku cBeTa.
JlyueBas MOJIEb
CBeTa.
ITpsimonuHeiiHOe
pacrmpocTpaHeHue
CBeTa. 3aTrMeHus
Comama wu  JlyHBL
OTpaxeHne cBeTa.
ITnockoe 3epKajlo.
3akoH OTpakKEHUs
cBeTa.

IIpenomienue

CBeTAa. 3aKkoH

MIPEJIOMIICHHUS CBETA.
[Tonnoe BHYTpPEHHEE
OTpakeHHE cBeTa.
HUcnoarn3oBanue

BHYTPEHHETO
OTpPaXKEHUS
ONTUYECKHUX
CBETOBOJAX

HabGnronenue ONBITOB, IEMOHCTPHUPYIOIIUX SIBICHUE

NPSIMOJTUHEHHOT O pacnpocTpaHeHus cBeTa
(BOBHUKHOBEHHE TEHHM W  TMOJAYTEHU), W  HX
WHTEPIIPETALHS C UCITOJIb30BAaHUEM MOHSTHUSI CBETOBOTO
nyya.

OOBsCHEHNE W MOICITHPOBAHUE COTHEUYHOTO U JTYHHOTO
3aTMEHUM.

UccnenoBanue 3aBUCUMOCTH
CBETOBOTO JIy4aOT yTJjia MaJIeHHUSI.
N3ydeHne cBOWCTB M300pakeHUsI B TUIOCKOM 3€pKalle.
Habntonerne u oOBSICHEHWE OIBITOB IO TOIYYESHHUIO
n300paXKeHWH B BOTHYTOM M BBIITYKIOM 3€pKajiax.
Habmronenue 1 0OBsICHEHHE OMBITOB IO MPEIOMIICHHIO
CBeTa Ha TPaHMUIIE PA3NIMYHBIX CPEJl, B TOM YHCJIE ONBITOB
C TOJTHBIM BHYTPEHHHM oOTpaxeHueMm. VcciegoBaHue
3aBUCUMOCTH yTJja TPEJIOMIICHHS OT yrja MNaaeHus
CBETOBOTO JIy4Ya Ha TPAHUIIE «BO3LyX—CTEKIIO».
Pacno3naBaHue sBIEHUN OTpakeHUS W IIPEIIOMIICHHS

yria  OTpa)X€HHs

CB€Ta B HOBCGHHGBHOﬁ JKHU3HH. Ananus u
0OBsSCHEHHE ABICHHUSA ONTUYECCKOTO MHUpaxa.
Pemenue 3agad C HCIOJIB30BAHHUEM 3dKOHOB

OTPAXCHUA U MMPCIOMICHHSA CBCTA




JIMH3BI u | JIuHza, xon nyyen B [Tonyuenune m300pake€HUI C MOMOIIBIO COOMpAIOMICH U

onTHYecKue muHze. Onruyeckas paccenBaroei TUH3.

npudopsei (3 9) CHCTEMa. Ompenenenne (GOKYCHOrO pacCTOAHHS W ONTHYECKOM
Onrudeckue CHJIBI COOMparonieii JIMH35I.
pUOOPHL: AHanu3 ycTpoWCTBa U NpHUHLMNOA JEHCTBUSI HEKOTOPBIX
(oroamnmapar, ONTHYECKUX NPHUOOPOB: (oToammapara, MHKPOCKOIIA,
MHUKPOCKOT u TelecKona
Teageckorn. a3 kak (MC — 6HOHOFI/IH, aCTpOHOMI/IH).
OITHYEeCKas Awnanu3 sIBICHUW OMM30PYKOCTH W MaJbHO30PKOCTH,
CHCTEMA. npuHIUNa ieicTBus o9koB (MC — OGuosorus)
BauzopykocTh u
JTAITIbHO30PKOCTh

Paznoxenue Pasznoxenne Genoro| Ha6mioaeHue 1o pa3IoXeHUI0 6€JI0T0 CBETA B CISKTP.
cBeTa

0€eJIOro cBeTa B
cextp (2 u)

HaGmionerne u OOBSACHEHHE OIBITOB IO IOJIYYCHUIO
OenorocpeTra Mpu CI0KCSHUH CBETa Pa3HBIX IBETOB.
IIpoBeneHre u 0OBACHEHHUE OMBITOB O BOCIPHITHIO

B cmekTp. OMNbITH
Hrrotona. Cnoxenue

CHCKTpaIbHBIX HBeTa MpeAMETOB IPH MX HAONIOJEHUU dYepes
UBETOB. JIMCTEPCHS | | 1peroppie GuIBTPb! (LIBETHBIE OUKH)
cBeTa

Pasgen 12. KeanrToBble siBjaeHust (13 4)

Hcnyckanue Oneitel  Pesepdopna wu| O6cyxnaenue  uenu  onblToB  Pesepdopma  mo
U norjomenue IIaHeTapHas  MOJENb| MCCIENOBAHUIO aTOMOB, BBIJABHKEHHE THMIIOTE3 O
cBera aromom (3 | aroma. BO3MOXHBIX PE3yJIbTaTaX ONBITOB B 3aBUCUMOCTH OT
) Mogiens atoma Bopa,| IPSAMIOIATaeMOro crpoenus aToMOB, HOPMYJIUPOBAHHE
cryckanue 4 BBIBOJIOB W3 PE3YILTATOB OIBITOB. 3
O6cyskIeHuEe TPOTHBOPEUHH MIaHETAPHONW MOJEIH aToMa
MOTJIONICHUE cBeTa

W OCHOBaHHUU JJIsA TUIIOTE3bI Bopa O CTAallMOHAapPHBIX
0p6I/ITaX3HeKTpOHOB.

Ha6J’I}OI[eHI/Ie CIUIOIIHEIX U JIMHEHYaTBIX CIICKTPOB
HU3JIy4YCHUA Pa3INIHBIX BCIICCTB. OOBsACHEeHHE
JIMHEHUYaTHIX CIICKTPOB HN3JTYYCHUA

aTOMOM. KBaHTHI.
JInHeWyaTsie CIIEKTPBI

Crtpoenne PagnoakTHBHOCTb. OOcyXJeHHe BO3MOXKHBIX THIIOTE3 O MOJEIAX
aromuoro siapa(5 | Annda-, Oera- u| ctpoeHust sapa. OmnpeneneHue cocrtaBa gaep IO
q) raMMa-Mu3ay4eHuUs. 3aJJaHHBIM MAacCOBBIM ¥ 3apsAJOBBIM YHCIAM H IO
Ctpoenue ATOMHOTO| TOJIOKEHUIO B TMEPHOAMYECKONW CHCTEME 3JIEMEHTOB
sapa. Hyxnonnas) (MC — xumus).
MOJIeJIb aTOMHOTO siapa. AHaJIN3 HM3MEHEHHS COCTaBa sipa W €ro
N3oTomsl. MOJIOKCHUSI B NEPHOJUYECKON CHCTEME MpH
PannoaktuBHBIC a-paanoaktuBHOCTH (MC — XUMHS).
npespamenus. Ilepuon| YICCienoBaHne — TpPEeKoB a-4acTUIl MO0  TOTOBBIM
noTypacnasa. ¢dororpadusm. ObnapyxeHue u u3MepeHue
. paananMoHHOro ¢oHa C MOMOILBIO JO3UMETPA, OILICHKA eTo
Hetictaus WHTEHCUBHOCTH.
pannOaKTHBHBIX Amnanus OHMOJIOTHYECKIX W3MEHCHHIA,
U3y dCHUN Ha [MPOUCXOAAINIUX 1O JEHCTBUEM PaIMOAKTHBHBIX
KUBBIC OPTaHU3MBbI uznyyennit (MC — OGuonorus). HMcmonb3oBanue
paIuoaKTHBHBIX W3nMydeHHi B meaunuae (MC —
OHMOJIOTHST)
SInepHubie SlnepHble  peakIUH. Pemenune 3amad ¢ HUCOOJIB30BAHHEM  3aKOHOB
peakuuu (5 1) 3aKOHBI COXpaHEHHS COXpAaHEHHS MAacCOBBIX U 3apAJOBBIX 4YHCENI Ha
3apsiOBOTO oIpesiesICHIE Pe3yIbTaTOB
W MacCOBOTO YHCEJ. | SAepHBIX  peakluil;  aHalu3  BO3MOXHOCTH  WIIH
DHeprug CBSI3W | HEBO3MOXHOCTU SIICPHOM peaKIIny.
aToMHBIX sifep. CBa3p | OneHka OSHEPruM CBSI3M Alep C HCIHOJb30BaHUEM
Maccbl HW DOHEpTruu. | Gopmynsl DHHIITEHHA.
Peakumu cunteza u | ObcyxnacHue MEepPCIEKTHB MCI0JIB30BaHUS
JeTIeHUS Saep. YIPaBISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
Uctounuku osHeprun | OOCyXKJeHHE MPEUMYIIECTB M OKOJIOTHYECKUX
ConHnau 3BE3. npoOjeM, CBA3aHHBIX C SJEPHON DHEPreTUKOM
SlnepHasi SHepreTuka (MC — skoutorus)
[IOKYMEHT MOZAMMCAH 3MEKTPOHHOMN MOAMMCHIO
MYHWULIMNAJIbHOE ABTOHOMHOE OBLLEOEPA3OBATE/IbHOE 19.10.23 11:42 (MSK)  CepTdmkat 0C90793555B481154AF8552A0FCEE351

YYPEXXAEHWE N'YMAHUTAPHbBIW JINLIENA I'. TOMCKA, Batanosa EBrexus
AHaTonbeBHa, npekTop




