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HosicHUuTeEIbHASA 32N CKA

Pabouast mporpamma no ¢u3nKe Ha YpOBEHb OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA
Ha ocHOBe TpeboBaHMii K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTENbHON MpPOTpamMMbl
OCHOBHOTO o0miero oOpa3oBaHUs, TpeACTaBICHHBIX B denepabHOM TrocynapCTBEHHOM
o0pa3oBaTeNbHOM CTaHJApTE OCHOBHOTO 00mmIero obpa3oBaHus, a Takxke Pabodeil mporpammbl
pocrutagusa MAOYVY «JIunein.

PabGouass mporpamma maér mpeacTaBleHHWE O IeNsIX, OoOmEel crparermu oOydeHUs,
BOCIIUTAHMS W Pa3BUTHs OOy4aroIUXCs cpeiacTBamMu ydeOHoro mpeamera «®Dusmka» Ha 0a30BOM
YpOBHE; YyCTaHABIMBACT OOs3aTEIILHOE TMPEAMETHOE COJACpKAHHME, NPEIyCMAaTPUBACT €ro
CTPYKTYpUPOBaHUE 1O pa3jeliaM W TeMaM Kypca, ONpeNeNseT paclpe/ieiieHue ero 1o Kiaccam
(romaM w3yueHus1); Ma€T pacrpepelicHue y4eOHBIX 4YacOB MO TEMATHUECKHUM paslieiaM Kypca u
MOCJICIOBATEIBHOCTh MX W3YYCHHsI C YYETOM MEKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH.
PaGouast mporpamma ompeaensieT KOJUYECTBEHHbIE W KAYeCTBEHHBIC XapaKTEPUCTHKH Y4eOHOTO
MaTepHala JJisl KaKJI0TO Tojia U3Y4YeHHs, B TOM YHCIIe JUIS COACPIKATEILHOTO HAITOJHEHHS Pa3HOTO
BHUJAa KOHTpPOJS (IIPOMEKYTOUYHOM arrecTauu OOydYalomuXCsl, BCEPOCCHMCKHX IMPOBEPOUHBIX
paboT, TOCYIapCTBEHHOI UTOTOBOM aTTECTAIIHH).

Henn usyvyenusi yaeOHOro npeamera «puznka

Lensamu u3yyenus (HpU3MKU HAa ypOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs SIBIISIOTCS:

- MpHOOpETeHHE MHTEpeca W CTPEMIICHHUS OOYYalOUIMXCS K HaydHOMY H3YyYCHHIO MPUPOIbI,
pa3BUTHE UX HMHTEIICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEICTaBICHUA O  HAYYHOM  METOJE TO3HaHUS W  (OPMHPOBAHUE
HCCIJIEIOBATEIbCKOIO OTHOIICHHS K OKPYKAIOLIUM SIBICHUSM;

- (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3YYEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (opMupoBaHHe TPEACTABICHUN O POIU (DU3MKH IS Pa3BUTHS APYrHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

- pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cepax Oyaymiei mpohecCHOHATLHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMYy O0YyYEHHIO B 9TOM HalpaBJICHUH.

OO0masi xapakTepucTuka y4eoHoro npeamera «Ousznka»

Kypc ¢usnku — cucremoo0pasyromuil 111 eCTeCTBEHHO-HAYYHBIX y4eOHBIX NMPEIMETOB,
(bU3UYEeCKre 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHHM, M3ydaeMbIX XUMHEH, OUOIOTHEH,
acTpoHoMHed u  (usuueckoir reorpagueil. duzuka BHOCUT OCHOBHOH  BKIaag B
€CTECTBEHHO-HAYUHYI0 KapTHHY MHUpa, NPEJOCTaBiseT Haubojee SICHble 00pas3lbl MPUMEHEHHS
HAay4yHOTO MeToJla TMO3HaHMs, (opMupyer mpeicTaBieHHe OO0 YBJIEKaTEIbHOCTH HAyYHOTO
HCCIIEA0BAHUS U PAJIOCTH CAMOCTOSTEIBHOTO OTKPBITHSI HOBOT'O 3HAHUS.

Onna U3 riaaBHBIX 3a7ad (pu3nyeckoro oOpa3oBaHUsA B CTPYKType OO0IIero oOpa3oBaHUS
COCTOMT B ()OPMHUPOBAHMM E€CTECTBEHHOHAyYHOM TIpPaMOTHOCTM M UHTEpeca K Hayke Yy
00y4aroluxcsi, BBISABICHHWE W TMOATOTOBKA TANAHTJIMBBIX MOJOIBIX JIOACH A MPOJOTIKCHHUS
o0Opa3oBaHus U JanbHEHIIeH TpodecCHOHaTBEHOM AEATENHPHOCTH B 00JIACTH €CTECTBEHHO-HAYIHBIX
UCCJIEIOBAaHUM U CO3/IaHWM HOBBIX TexXHONOoruid. COrfacHO NPUHATOMY B MEXKIyHAPOTHOM
cooO1iecTBe omnpenenaeHnto, «EcrecTBeHHO-Hay4YHasi TPaMOTHOCTh — 3TO CIHOCOOHOCTH 4YeJOBeKa
3aHUMAaTh AKTHUBHYIO TPAKIAHCKYIO MO3UIIMIO 11O OOIIECTBEHHO 3HAYUMBIM BOTIPOCAM, CBSI3aHHBIM
C €CTCCTBCHHBIMU HAayYKaMH, U €0 TOTOBHOCTb HHTEPECOBATHCA €CTCCTBECHHO-HAYUYHBIMU HICAMU.
HayuHno rpaMOTHBIH YeENIOBEK CTPEMHUTCS YYacTBOBAaTh B AapryMEHTHPOBAHHOM OOCYXIECHUU
npo6neM, OTHOCAIIMUXCA K CCTCCTBCHHBIM HayKaM HW TCXHOJIOTHAM, UYTO Tpe6yeT OT HEro
CIIETYIOIINX KOMIIETEHTHOCTEH:

— HAy4YHO OOBSCHSTH SIBJICHHS,

— OILIGHUBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEAOBAHUS,

— HMHTEPIPETHPOBATH JJAHHBIC U MCIIOIH30BaTh HAYYHBIE IOKA3aTEILCTBA IS TIOTYUCHHS
BBIBOJIOB.



W3ydyenne ¢Gu3nku CcmocoOHO  BHECTH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH OOYYaIOIIHXCSI.

pemaromuidi  BKIag B (OPMHPOBAHUE

OcHoBHbBIE 3agavdm yqeﬁnoro npeamMera «Puzuka»

— npuoOpeTeHHe 3HAHUI O JIHUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

— npuoOpeTeHHe YMEHUH ONMUCHIBATh U OOBSACHATH (PU3MUECKHE SBICHUS C HCIOJIb30BAHUEM
MTOJIyYEHHBIX 3HAHU;

— OCBOGHHUE METOJIOB PEIICHHS MPOCTEHIINX PAaCYETHBIX 33][a4 C MCIIOJIb30BAaHUEM (DU3HUCCKUX
MOJIENIEN, TBOPUYECKUX U IPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— pa3BuUTHE yMEHUN HaOII0JIaTh MPUPOJHBIE SIBICHUS M BBIIOJHATH OMNBITHI, JAOOPATOpHbBIE
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX TPHOOPOB;

— ocBoeHue npuéMoB paboTel ¢ wuHpOpMammed (PUINIECKOTO COACpKAHUS, BKIIOYAS
MH(OPMAILIUIO O COBPEMEHHBIX JIOCTIDKEHUSX (U3HMKH; aHAIM3 M KPUTHUECKOE OLICHWBAHUE
nH(popManuu;

— 3HaKOMCTBO €O cdepamu NpoPecCHOHATBHON EATEIBHOCTH, CBS3aHHBIMU C (U3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKCHHIX (PU3HUECKON HAYKH.

Mecrto yyeOHOro npeamera «®Pu3suka» B yueOHOM IJIaHe

Y4eOubiM ianom MAQOY «Jlureir» Ha u3ydeHne GU3MKu Ha 0a30BOM ypOBHE OTBEICHO
238 yacoB 3a Tpu roja oOy4deHwus: 1o 2 yaca B Heledro B 7 U § Kilaccax u 1o 3 yaca B Hezemwo B 9
KJacce

YyeOHo-TeMaTHYECKHIi IJIAH

KomnunuecTBo yacos
Ne Hassanue Tembl 7 8 9
oOuiee
KJacc KJacc KJ1ace
1. | ®usuka u e€ posb B HO3HAHUU OKPYXKAIOIIEro MUpa 6 6
2. | IlepBoHauanbHbIE CBEACHHS O CTPOCHHH BEUIECTBA 5 5
3. | JIBmkxeHHne B B3aUMOJCHCTBHUE T 21 21
4. | laBneHue TBEPABIX TeIl, KUIAKOCTEN U ra30B 21 21
5. | PaGoTa 1 MOIITHOCTB. DHEPTHUSI 12 12
6. | TemnoBble siBIEHUS 28 28
7. | DAEeKTpUUYECKNE U MATHUTHBIE SIBICHUS 37 37
8. | Mexanudeckue SIBICHUS 40 40
9. | MexaHnueckue KoJieOaHHUS U BOJHBI 15 15
10. | DnekTpoMarHuTHOE TOJ€ M  AJIEKTPOMAarHUTHbBIE 8 8
BOJIHBI

11. | CBeToBbIE SIBICHUSA 15 15
12. | KBanToBbI€ SIBIIEHHUS 17 17
13. | [loBTOpUTENBEHO-00001IAIONTNI MOTYITB 9 7
14. | Pe3epn 6 3 3

Htoro 238 68 68 102

TCIIJIOBBIC, DJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Conep:xxanue yue0Horo npeamera «@usuka»

7 KJ1ace

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®duzuka — HayKa O IpHUPOAC. SBnenus pupoabl. dusznueckue SBICHUS: MCXaHHUYCCKUC,

®dusznueckue BEIUYHUHEI.

I/ISMCpCHI/IC (bI/ISI/I‘-ICCKI/IX BeIU4uH. PDHU3NYEcKHe HpI/I60pLI.




[TorpemHocTe n3MepeHuilt MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢wu3mka u apyrue ecTecTBEHHbIE HAYKH HM3Yy4arOT NpUpoAy. EcTecTBeHHO-Hay4dHBII
METOJi TO3HAHUs: HAOJIOJEHHUE, I[IOCTAaHOBKA HAy4YHOrO BOINPOCA, BBIIBHKEHUE THUIOTE3,
SKCIIEPUMEHT I10 MPOBEPKE TUIOTe3, 00bsicCHEHHE HabIt0qaeMoro siBieHus. Onucanue Gpusndeckux
SIBJIEHUW C MIOMOILBIO MOJENEN.

JeMmoHcTpanuun

[a—y

MexaHnuyeckue, TEII0BbIe, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®wusznveckue NpuOOPHI U MPOLEaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M LIM(POBBIM TPUOOPOM.

JlaGopaTopHbie pabOThI U OIBITHI

OnpeneneHue 1EHbI IEIEHUS KaJIbl HK3MEPUTEIBLHOTO Iprudopa.

N3MepeHne paccTosTHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pasMepoB MaJbIX TEI.

N3mepenne temneparypsl IpU NOMOIIHN KUAKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBI.
ITpoBeneHue ucciaenoBaHus MO MPOBEPKE TMIIOTE3bl: AAJIBHOCTH IOJIETA IIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIE BBICOTA ITYCKA.

S S

Pa3znen 2. [lepBoHavaibHbIE CBEJIE€HUS 0 CTPOCHUU BellleCTBA

CrpoeHue BellecTBA: aTOMbl W MOJIEKYJbl, HMX pa3Mepbl. OIBITHI, JJ0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BellecTBa. JIBMKeHHe yacTul] BemecTBa. CBsA3b CKOPOCTH ABM)KEHHUS YaCTHIL
c Ttemmepatypoi. bpoyHoBckoe nBmwxkenHue, muddysus. B3aumMonmelcTBHE YacTHIl BeIIECTBA:
IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOCHHE Ta30B, JKUJAKOCTEM U TBEPABIX
(KpucTaJuIMyeckux) Ten. B3auMocBs3b MeX1y CBONCTBAMHU BEIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

JeMoHcTpanuu
1. HaOmtonenue G6pOyHOBCKOIO ABUKEHHUS.
2. Hab6mrogenue nuddysuu.
3. Habmonenue siBieHUi, O0BICHIIOMUXCS TPUTHDKEHUEM WIH OTTATKMBAHUEM YaCTHUI] BEIIECTBA.

JlabopatopHbie pabOTHI U OTBITHI

1. Ouenka nuameTpa aToMa METOJIOM PSIOB (C UCIIOJIB30BaHUEM (PoTorpaduii).
2. OmbIThI 110 HAOTIOACHUIO TETIJIOBOTO PACHIUPEHHUS T'a30B.
3. OMbITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe 1BHxeHue. PaBHoOMepHOE U HepaBHOMEpHOE ABMKeHHEe. CkopocTh. CpenHss
CKOPOCTb IIPX HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH ¥ BpeMEHU IBUIKEHUS.

SlBnenne wHepnuu. 3aKOH HMHepuMU. B3auMmonelcTBue Tesl Kak NPUYAHA H3MEHEHUs
CKOpOCTH JBM)KEHUs Tell. Macca kak Mepa HMHepTHOcTH Tena. IlnmotHocts BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHUILIE 00BEMA BEIIECTBA.

Cuia kak XapakTtepucTuka B3aumojeidcTBus tTen. Cuna ynpyrocth u 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBJI€HUE TATOTEHUS U crila TskecTH. Cuia TSHKeCTH
Ha Ipyrux ianerax. Bec tena. HeBecomocts. CrioxeHue cuj, HapaBiieH- HbIX 110 OJJHOM IPsIMO.
PaBHopnelicTByromas cui. Cuna tpennsi. TpeHre CKONbXEHUsI U TPEHHUE MOKos. TpeHne B mpupo/ie
U TEXHHKE.

JemoHcTpauun

1. HaOmromeHne MexaHHYECKOTO ABWKEHUS TeIa.



N3mepeHnne CKOpOoCTH IPSIMOJIMHEWHOIO IBUYKEHUS.

Habmtoienue siBieHUs] UHEPIIUH.

HaGntonenue wu3MeHeHHUs CKOPOCTHM IMpW B3auMopeicTBuu Ten. 5. CpaBHEHHE Macc IO
B3aMMOJICHCTBHIO TEII.

5. CnoxeHue cui, HallpaBJIEHHBIX 110 OJHOMN NPSMOI.

Rl

JlaGopaTopHbie pabOThI U OIBITHI

1. OmpeneneHue CKOPOCTH PaBHOMEPHOIO JIBWJKEHUs (IIapuka B JKUIKOCTH, MOJAEIU

AJICKTPUYECKOTO aBTOMOOWIIS U T. 11.).

Onpenenenue cpeiHell CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa 10 HAKIIOHHON IJIOCKOCTH.

OnpezneneHue WIOTHOCTU TBEPAOIO TeIa.

OnbITE, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh pACTsDKEHUS (ne- ¢dopmanuu) TpPYKUHBI OT

HPUIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT BEca TeJla U XapakTepa
COIIPUKACAOLINXCS [TOBEPXHOCTEH.

Rl

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIICHUSI U YBEIMYEHUs NaBiieHus. [laBienue raza. 3aBUCUMOCTh
JaBJIeHUA ra3a oT o0bEMa, Temmeparypsl. [lepenaua naBneHus: TBEPABIMU TEIaMH, KUAKOCTIMU U
razamu. 3akoH [lackanmsa. [lHeBMaTHdeckue MamIuHbl. 3aBUCUMOCTb JABJICHUS KUIAKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOuiaromuecs cocyasl. I uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emnan u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3IYLIHON
obomoukn 3emumn. Ombir Toppuuemnu. W3mepenne armochepHOro naBieHHsA. 3aBUCHMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr mis u3mepeHust atMoc(epHoro
JaBJICHHUSI.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNO. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxornnaBanue.

JeMoHCTpanuu

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs cocysl. 4. 'uapaBnndyeckuii mpecc.

[IposiBnenue aecTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOMIEH CHUJIBI OT 00BEMa MOrpYKEHHOM YacTH Telda U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue 1uiaBaHus TEN: IUIABAHWE WIIM NOTPYKEHHE TEl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IIJIOTHOCTEH TeNa U KUJIKOCTH.

Nk W=

N

JlaGopaTopHbie pabOThI U OTIBITHI

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOW B KHUAKOCTh YacTH

Tena.

OrnpezeneHne BHITAIKUBAIOLIEH CUIIBI, ACHUCTBYIOUIEH Ha TEJIO, HOTPYXKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONMICH CHIIbI, JEHCTBYIO- IIEW HA TEJIO B XKUJIKOCTH, OT

MacChl TeJIa.

4. OnpIThl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIOLIEH CHIIBI, JEUCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B JKUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KonctpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHME JIOAKM U  OINpejaeneHue  eé
IPy30II0AbEMHOCTH.

w

Pa3pnen S. PaGoTra 1 MOIHOCTB. JHeprust

Mexannueckasi pabora. MOLTHOCTb.



[TpocTbie MEXaHU3MBI: pbYar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuio paBHOBecHUs phlyara.
[IpumeneHue npaBuiia paBHOBECHUS phlyara K 0J10Kky. «3o050Toe npaBmiio» Mexanuku. KIT/] mpocTheix
MCXaHHU3MOB. HpOCTBIe MCXaHU3MBbI B 6BITy 1 TCXHHUKECE.

Mexannueckas sHeprus. Kunernyeckas u noreHumansHas 3Heprus. [IpeBpamienue ogqHoro
BHJIa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

JemoHcTpanuun
1. TIpumepsl IPOCTHIX MEXAaHU3MOB.
JlaGopaTopHbie pabOThI U OIBITHI

1. Onpenenenne pabOTHl CHIBI TPEHHUS MPHU PABHOMEPHOM JIBUKEHHUHU TeJa MO TOPU30HTAIBHOMN
MOBEPXHOCTH.

Hccnenoanue ycioBui paBHOBECUS pblyara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

W3yuenne 3aKkoHa COXpaHEHUsI MEXaHHUECKOW YHEPTUH.

Rl

8 kiace

Pa3gen 6. TensioBbIe IBJICHUSA

OCHOBHBIC TTOJIOKECHHS MOJ'ICKy.]'IHpHO-KPIHGTH‘lGCKOﬁ TCOPHUU CTPOCHHA BCHICCTBA. Macca u
pasMEphblL aTOMOB n MOJICKYIIL. OHI)ITBI, MMOATBCPKAAIOIINC OCHOBHBIC ITOJIOXKCHHUA
MOJ'ICKy.TISIpHO—KHHCTH‘IGCKOﬁ TCOPHU.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSIHMH BemiecTBa. Kpucramimueckue u
amop¢usbie Tena. OObsACHEHHE CBOICTB Ia30B, KUIKOCTEH M TBEPIBIX TEJ Ha OCHOBE MOJOKEHUN
MOJIGKy.HSIpHO-KHH@THHCCKOfI TCOpHU. CMayuBaHue u KalmUWJIJIAPHBIC ~ ABJICHHA. TermoBoe
pacilipeHue u cxatue.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpruu: Terionepeaada U CoBEpIIeHHe
paboTel. Buasl Temionepenayun: TEMIoMpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KonnuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BeEIlIeCTBA. [ermiIo0OMEH U TEeIIoBOe
paBHOBecHe. YpaBHeHHE TemoBoro OanaHca. [lnmaBieHMe M OTBEpAEBAHME KPUCTANIMYECKUX
BEIIECTB. YAenbHas TeruioTa IjaBneHusa. [lapooOpasoBanne u KoHAeHcanus. VcmapeHue.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPATyphl KHIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayXa.
DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpuntuner pabotel TeroBeix jpurareneit KIIJ TemmoBoro nBuratens. TeruioBbie
JIBUTATEINIM U 3aLUATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOIEccaXx.
JeMoHCcTpanuu

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

Habmonenue nudpdysum.

Habmroienue siBieHnii cMauMBaHMs U KaWUISIPHBIX SIBJICHU.

HabmroneHue TenaoBoro pacimpeHus Te.

M3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.

[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buael Terionepenayn.

OxJnaxJieHue Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepuieHuu padboTel BHemHMMU cuiiaMu. 10. CpaBHeHHE TeIIoéMKOCTeH
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pa3IMYHBIX BEIIECTB.
10. HaOmronenne KuIeHus.
11. HabnroneHre noCcTOSHCTBA TEMIIEPATYpPbl IIPHU IIJIaBJICHUU.
12.Mozmenu TeImIoBbIX IBUTATENIEH.

JlabopatopHbie pabOThI U OTIBITHI

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS.

OnbITHI IO BBIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHs ra30B, KUJIKOCTEN U TBEPBIX TEI.

Omnpenenenue 1aBieHus BO3AyXa B OaJUIOHE MINPHLA.

OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEéMa 1 HarpeBaHUs UK

OXJIAXKACHHUA.

[IpoBepka  rumoTe3bl  JIMHEHHOW  3aBUCHMMOCTH  JJIMHBI  CTOJOMKA  JKMIKOCTH B

TEPMOMETPHUUYECKON TPYyOKE OT TEeMIIEPATypPHI.

7. HabmroneHue M3MEHEHUs BHYTPEHHEH SHEpruM Tejla B pe3ylsibTaTe TeIsionepenadyd U padoThl
BHCHIIHUX CHIJI.

8. HccnenoBaHue siBJIE€HUS TEMJI000MEHA ITPU CMEIIMBAHUM XOJIOAHOM U ropsyeil BO/bI.

9. OmnpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOIO BOJOM IpH TEIUNIOOOMEHE C HarpeThbIM
METAJUINYECKUM LIMIIMHIPOM.

10. Onpeenenue yaeapHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca UCIapeHus.

12. OnpesneneHne OTHOCUTENbHON BIaKHOCTH BO3IyXa.

13. Omnpenenienue yienbHOM TEIUIOTHI MIABICHUS JIbJA.

SNk W=
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Pa3nen 7. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

QHGKTpI/ISaHI/Iﬂ TCII. I[Ba poaa SJICKTPUUICCKUX 3apAa0B. BzaumopeiictBue 3apPsKCHHBIX TCIIL.
3aKkoH K}’JIOHa (3aBI/ICI/IMOCTI> CHJIBI B3aUMOJICHCTBHUS 3apsKCHHBIX TEJI OT BCIWMYMUHBI 3apia0B U
pacCToOAHUA MCIKIY TeJ'IaMI/I).

Onekrpuueckoe nojie. Hampsok€HHOCTH anexTpuueckoro mojis. [lpuHuun cynepro3unuu
JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTapHbIM anekTpuyeckuil 3apsan. CTpoeHue
atoMa. [IpoBOTHUKY U JUAIIEKTPUKU. 3aKOH COXPAaHEHUS JIEKTPUUECKOrO 3apsja.

DNEKTPUUECKUI TOK. YCIOBUSA CYIIECTBOBAHMS DJIEKTPUUYECKOTO ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DSIEKTPHUUECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE, MArHUTHOE).
DNEeKTPUUYECKHUI TOK B )KUJIKOCTSIX U ra3ax.

3JI€KTpI/ILIeCKa$I OCIIb. Cuma TOKa. SHCKTpI/I‘IeCKOG HAaIIPsSI’KCHUC. COHpOTI/IBHeHI/Ie
IMPOBOAHHKA. yI[eJ'II)HOC COIIPOTUBJICHHUEC  BCIICCTBA. 3akon Oma g ydaCTKa  LOCIH.
IlocnenoBarenbHOE U napajijieJIbHOC COCANHCHUC TPOBOJAHHUKOB.

Pabota u MoLIHOCTB 37€KTpHUecKOoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue nenu
U TIOTPEOUTENHN HIIEKTPUUYECKO HEepruu B ObITy. KopoTkoe 3aMbIKaHue.

ITocTtosHHBIe MarHUTHL. B3amMonelcTBHE IIOCTOSHHBIX MAarduToB. MAarHuTHOe MoJIe.
MarnuTtHoe nojie 3eMJId U €ro 3HaueHue JUIs Ku3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mose
AJIEKTPUYECKOro ToKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[elicTBME MAarHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEINb MOCTOSTHHOTO TOKa. Mcronb30BaHue 3JEKTPOABUTATENEH B
TEeXHUYECKHUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneiter  ®apanes. SIBneHue  anekTpoMarHuTHOM  mHAykuuu. IlpaBunmo  Jlenna.
Onexrporereparop. CrocoObl MOJyd4eHHs DJIEKTPUYECKOH HSHEprum. OIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.



JeMoHCcTpauyuu

DJIeKTpHU3aus Tell.

JIBa poJia 2JIEeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

OneKTpocTaTUueCcKast UHIYKIMSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MonenrpoBaHe CUIOBBIX JIUHUI 3JIEKTPUUECKOTO TOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.

JleicTBHS 3TIEKTPUUECKOT0 TOKA.

10 DIIEKTPUUECKHUI TOK B )KHJIKOCTH.

11.T"a30BbIii pa3ps.

12. VI3mepeHue cuiibl TOKa aMIIEpMETPOM.

13. VI3mepeHue 3J1eKTpUYeCcKOro HarpsHKeHUs BOJIBTMETPOM.
14.PeocTaT 1 MarasuH COIPOTUBIICHUH.

15.B3aumoencTBie MOCTOSSHHBIX MATHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHUS MTOJIFOCOB MarHMTa.
17.MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnwiT Dpcrena.

19. MarauTHoe nose Toka. JJIeKTPOMAarHuT.

20. JleiicTBuE MarHUTHOTO MOJISl HA TPOBOJTHUK C TOKOM.
21.92nexTpoaBUraTesib MOCTOSHHOTO TOKA.

22.WccnenoBanue sIBICHUS JIEKTPOMArHUTHON MHIYKITUH.
23.OnbiTl Dapajes.

24.3aBUCUMOCTH HaIIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHSI.
25.D0eKTporeHeparop MoCTOSTHHOTO TOKa.

00N U AW~

JlaboparopHbie pabOTHI U OTIBITHI

OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOHUKU U AUDICKTPUKH.
CO6opxka u mpoBepka paboThl IMEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJmpoBaHUe CUIIbI TOKA.

W3mepeHne U peryJinpoBaHye HaIPSHKEHHUS.

A

PE3UCTOPA U HAIIPS)KCHUA HAa PE3UCTOPC.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CWJIBI TOKa, HWAYHICTo 4YCpe3 Ppe3HUCTOpP, OT COINPOTUBJICHHUA

7. OHI)ITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTD 3JICKTPUYCCKOTO CO- MPOTHUBJICHUA MPOBOAHHUKA OT

€T0 UIMHBI, TNIOIIAAH MOMEPEYHOTI0 CCUCHUS U MaTCpUaJIa.

8. IlpoBepka mpaBuiia CIIO)KEHHUS HANpPSDKEHUM TpU  TOCJIENOBATEIbHOM COEIMHEHUU JIBYX

PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA MPU NapaiieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenue paboOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
11.Onpenenenrie MOITHOCTH AIEKTPUUECKOTO TOKA, BBIICISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYIICTO YCPE3 JIaM- IIOYKY, OT HAIIPSP)KCHUA Ha HEH.

13. Onpenenenne KIIJI narpeBatens.
14.WccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUSA MOCTOSIHHBIX MarHUTOB.

15. I/I3yquI/Ie MAarauTHOIO ITOJISA MTOCTOSHHBIX MArHuTOB ITPU UX O6’BG}II/IHCHI/II/I " pasacIICHUN.

16. HccnenoBanue AeMCTBUS QJICKTPHUYCCKOI'O TOKA Ha MArHUTHYIO CTPCJIKY.

17. OnsIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI B3AMMOJICHCTBHS KaTYIIKKA C TOKOM U MarHuTa

OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KaTYIIIKC.

18.13yyeHue neicTBHS MAarHATHOTO TOJI Ha MPOBOJHHUK ¢ TOKOoM. 19. KonctpympoBanuwe u

u3y4eHHe paboThl AIEKTPOABUTATENS.
19.U3mepenne KIIJI s5meKTpoaBUraTeIbHON YCTAaHOBKH.



20. OneITH TO HUCCICIOBAHUIO ABJICHHA BHGKTpOMaFHHTHOﬁ HHAYKIUU: UCCIICAOBAHNC W3MEHEHUI
3HAYCHHA U HAITPABJIICHUA WHAYKIIHOHHOI'O TOKA.

9 kiaacc
Pa3zgen 8. Mexannueckue siBJIeHHUSA

Mexanunueckoe naBuwkeHue. MarepuanbHas Touka. Cucrema or- cuéra. OTHOCUTEIBHOCTH
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsMOJuHENHHOe JBHXKeHHe. HepaBHOMepHOe
npsiMosinHeitHoe JBukeHue. CpefHsis W MIHOBEHHash CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyCKOpeHHOE mpsiMosinHelHOe nBuxkeHne. CBoOogHOe mageHue. OMbITHI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyxkHOCTH. [lepuon m vacrota oOpamienus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Hrerorona. Tperuii 3akon Hprorona. IIpuHuummn
CYIEPIO3ULIMU CUIIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuia TPEHHsS CKOJBXKEHUS, CUJia TPEHHS
MOKOSI, IPYTHUE BUJIbI TPCHHUS.

Cuma TSOKECTM U 3aKOH BCCMHUPHOI'O TATOTCHHA. yCKOpeHI/Ie CBO6OIIHOFO nmagacHUs.
HBI/I)KGHI/IC IJIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKaA CKOPOCTh. HeBecomocTts u MEPETPYy3KHU.

PaBHOBecue MaTepuaabHOU TOUYKH. AOCOIIOTHO TBEPI0E Teno. PaBHOBecHEe TBEPIOTO Tea ¢
3aKPEIJIEHHON OChIO BpamnieHus. MoMeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmnynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexanuueckass padota U MolHOCTb. Pabora cui TspkecTu, ynpy- roctu, Tpenus. Cas3b
sHeprun u pabotThl. IloTeHnManbHAas »HEpPrus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIM.
[ToTrennmanpHass dHeprus cxkarou npyxuHsl. Kunetndeckas sHeprus. Teopema 0 KMHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON DHEPTHH.

JeMoHCcTpanyuu

Habmtoienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIHHO Pa3HbIX TN OTCUYETA

CpaBHeHHE TTyTeH U TPACKTOPUN IBIXKEHHS OJHOTO U TOTO K€ Te€JIa OTHOCUTEIBHO Pa3HbIX Tel
OoTCYETa

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOTUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

HabGmonenue nqrkeHus Tesa mo OKpy>KHOCTH.

Habmroienne MexaHn4eckux sBIICHUH, MPOUCXOIANINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOWHEeTa (PU3UKHU.

7. 3aBUCHUMOCTbH YCKOPEHHMS Tejla OT MAacChl Tea U IEUCTBYIONIEH Ha HETO CUJIBI.

8. Habmronenne paBeHCTBa CHII TIPH B3aMMOJICUCTBUH TElL.

9. H3meHeHue Beca Tela PU YCKOPEHHOM JBUYKEHUU.

10.Ilepenaya ummnysibca Ipu B3aUMOJICHCTBUHU TEJL.

11.TIpeoOpa3oBaHus SJHEPTUU MIPH B3AUMOICHCTBUU TEIl.

12.12 CoxpaneHue uMnyibca Ipu HEYIPyroM B3auMOJACHCTBUN.

13. CoxpaneHnue uMIynabca mpu aOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBHUU.

14.HaGmroneHue peakTHBHOTO JIBHKEHUS.

15. CoxpaHeHne MEXaHMYECKOM SHEPTUU TIPU CBOOOIHOM Ta/ICHUU.

16. CoxpaHeHne MEXaHHYECKOM SHEPTHH MPHU IBIKCHUH TeJia 0] JEHCTBUEM MPYKUHBI.
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JlaboparopHbie pabOThI U OTIBITHI

1. KonctpynpoBaHue TpakTa JUIsS pa3roHa U JaTbHEHIIEro paBHOMEPHOTO ABMKCHUS MIApUKA WIIN
TEJIEKKH.

2. OmpeneneHue CpefHEH CKOPOCTH CKONBXEHUS OpycKa WIM JBVKEHHS LIApHKA MO0 HAKIOHHOW
TUIOCKOCTH.

3. OmpeneneHue yCKOPEHUs Tela IMPH PAaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JBIKEHUH 0€3

HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBM)KEHUHU 0€3 HayalbHOM CKOPOCTH IMYTH

OTHOCSTCS KaK psiji HEUETHBIX YHCEJI, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHH OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIbHOTO JIaBJICHHUS.

Omnpenenenne K03 PUINEHTA TPEHUS CKOJIBKECHHSL.

8 Onpenenenue KECTKOCTU NPYKUHBI.

Ompenenenue pabOTHl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JIBH)KEHHH Teja 110 TOPU30HTAIBHON

MIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH TIPH MOABEME TPY3a C HCIOIb30BAaHHEM HETIOIBH)KHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. 3y4yeHune 3akoHa COXpaHEHUS SHEPTUH.

hd
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Pa3zgen 9. Mexannudeckue KoJae0aHud U BOJTHBI

KonebarenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KojleOaHMH: MEpuoJ, 4YacToTa,
amIuMTyna.  MareMaTHdeckuii W IPYKUMHHBIM MaATHMKU. [IpeBpamienue »sHeprum 1npu
KoJs1e0aTenbHOM JIBUKECHUU.

3aryxawomue kosnebaHus. BoiHyxneHHble KoneOaHus. PezonHanc. MexaHWuyecKue BOJIHBI.
CpolicTBa MeXaHUYECKUX BOJH. [Ipo- nonpHBIE N nonepedHble BOJIHBL. JJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPJAOM Tele, ceiicmuueckue BoaHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.
JeMoHCcTpanuu

HaGnronenue koneGaHmii Tes1 MO/ 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune konebanuii rpy3a Ha HUTH U Ha MPYKUHE .

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

A

JlabopatopHbie pabOTHI U OTBITHI

Ornpezenienre 4acTOThl U IEPHO/ia KOJIeOaHU MaTeMaTHIECKOTO MasiTHUKA.

Omnpenenenue 4acTOTHl U Meproia KoieOaHui Mpy>KUHHOTO MasiTHUKA

UccnenoBanue 3aBUCUMOCTH TEpHOJa KOJIEOAHWIM MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH TTEpHOIa KoJIeOaHUH IPYKUHHOTO MassTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEpPHOJIa KoJIeOaHH rpy3a, OBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OHLITBI, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTH IICPUOJIA KOJIeOaHui MNPYXUHHOIO MasTHHKa OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHs CBOOOHOTO ITaICHUS.

W=
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Pa3zpnen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI

DJIEKTPOMArHUTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. MICIOIb30BaHUE IEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

SJICKTpOMaFHI/ITHaﬂ npupoaa CBCra. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTRBA CBETA.
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JleMoHCTpauyuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.

JlaboparTopHbie pabOThI U OTIBITHI.
1. V3yueHuWe CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TelieoHa.
Pa3gen 11. CBeToBLI€e IBJIEHUS

JlyueBas monenb cBerta. Mcrounuku cBera. [IpsMoimMHENHOE pacnpOCTpaHEHHE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUs CBETA.

[Ipenomienue cBera. 3aKOH IMpeloMIICHUsI cBeTa. [1oJIHOe BHYTpPEHHEE OTpaKEHHE CBETa.
Vcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKUX CBETOBOAX.

Jlnnza. Xon mydeii B muH3e. OnTudeckas cucrema QoroarnmapaTa, MUKPOCKOTIA B TETIECKOTa
(MC). I'na3 kak onTH4ecKas cucteMa. bIu30pyKoCTh M 1allbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HhtoToHA. CliokKeHHE CIEKTPabHBIX I[BETOB.
Jucnepcus cBera.

JemMoHcTpanuu

[TpsMonuHeiHOe pacipoCTpaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuil cBeTOBOA.

Xon styueit B coOMparomei Jnunse.

Xop J1ydeil B paccenBarolel JTMH3E.

[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

. Ilpunnun geiictBus GoroannapaTta, MUKPOCKOIA U TEIECKOIA.
10.Mogens rnasa.

11.Pa3noxxeHue 6enoro cBeTa B CIEKTP.

12.Tlomy4yeHue 6€10T0 CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

00N U AW~

JlabopatopHbie pabOTHI U OTBITHI

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.

W3ydeHne XxapakTepuCTHK H300pakeHus IpeIMeTa B IIIOCKOM 3epKale.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO JIyda OT yIJia IMaJeHHus Ha TPaHHIIE
«BO3J1yX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOJACHUN Yepe3 IBETOBbIC (DUITBTPHI.

W=

NN

Pa3znen 12. KBanToBbIe IBJICHUA

OmneiTel Pesepdopna u muranerapras monaens aroma. Mojens atoma bopa. Ucnyckanue u
MOIJIOIIEHUE CBeTa aTOMOM. KBaHTEhI. JIMHEHYaThIe CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIrO sjpa.
Hyxknonnast Mogens aroMmHoro siapa. M30Tonsl.

PannoakTuBHBIC IpeBpalICHUA. HCpI/IO,Z[ nojrypacraaa arTOMHBIX SIJICP.

SnepHble peakiuu. 3aKOHBI COXPAaHSHUS 3apsIOBOTO0 U MacCOBO- TO YHCEN. DHEPTHUS CBS3H
aToMHBIX siep. CBsi3p Macchl U SHepruu. Peaknuu cuHTe3a U AeneHus saep. VICTOUHUKN SHEepruu
CoHma u 3BE31.
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Snepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTaHU3MBI.
JemoHcTpanu

CreKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrHeKTpbl pa3aMYHbIX I'a30B.

CrnexTp BoaOpo/a.

Habnronenue Tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

A

JlabopatopHbie pabOThI U OTIBITHI

HaOnroneHue CrijIonHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITY4YECHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusm).
W3mepeHue painoakTUBHOTO (poHa.

hadi

IToBTOpHTEIBHO-0000 AN MOLYIb

[ToBTOpUTENHEHO-00001IAIOIINN MOIYIh MPEJHA3HAYEH IS CUCTEMATH3AIuU U 0000IIeHus
MIPEIMETHOTO COJICP’KAHUS M OIBITA JCIATCILHOCTH, MPHOOPETEHHOTO TP M3YyYSHUH BCEro Kypca
bu3uKy, a TaKkxke AN MOAroTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K- 3aMEHYy MO (HU3UKe AT
00yJaromuXxcsi, BRIOPABIINX ITOT y4EOHBIN MPEIMET.

HpI/I HU3YUCHUU JAHHOI'O MOAYJIS PCATIU3YIOTCA U CUCTEMATUZHUPYROTCA BUJBI ACATCIIBHOCTH,
Ha OCHOBC KOTOPBIX o0ecreynBacTCs JOCTMIKCHUC MMPECAMCTHBIX U MCTAIIPCAMCTHBIX IMJIAaHUPYCMBIX
pPE3yJIbTaTOB 06yquH;1, Q)OpMprCTCH C€CTCCTBCHHO-HAY4YHAsA TPAMOTHOCTL: OCBOCHHC HAYYHBIX
METOJO0B HCCIICAOBAHUA SIBIICHHI npupoabl W TCXHUKH, OBJIAACHUC YMCHUSIMU 00BACHATH
(bHBI/I‘ICCKI/Ie SABJICHUS, TPUMCHSSA ITOJTYYCHHBIC 3HAHUA, PCHIATh 3a/la4i, B TOM YHUCJIC KAYCCTBCHHBIC
1 OKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO ,HGHTGJ'IBHOCTHHﬁ XapaKTEp AAHHOTO pa3aciia pealn3ycTCs 3a CUéT TOro,
4TO yHalqueCs BBIIOJIHAIOT 3alaHUA, B KOTOPBIX UM MPEAJIaAracTCs:

— Ha OCHOBE IOJIYYCHHBIX 3HAHUU pPAcCMO3HABaTh M HAYYHO OOBSCHITH (PU3UUECKHE SBICHUS B
OKpY’Karolllel MpUpoJie U MOBCEAHEBHOM KU3HU;

— HCIIOJIB30BATh HAYYHBIC MCTOABLI MCCJICOBAHUA (1)H3I/I‘-I€CKI/IX HBJ'[GHI/II\/'I, B TOM 4YHCIIC OJIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUSA TCOPETHICCKUX BBIBOAOB,

—  OOBSICHATH HAaY4YHBIC OCHOBEI HanOoJee BaKHBIX JOCTH)KEHHH CO- BPEMCHHBIX TeXHOHOFHﬁ,
HalpuMep, NPpaKTUICCKOTO UCITOJIB30BaHUA PA3JIMYHBIX UCTOYHUKOB 3HEPIUU Ha OCHOBEC 3dKOHA
MMpEeBpalICHUA U COXpPaHCHHU BCECX U3BCCTHBIX BUJOB SOHCPTHHU.

Kaxxgas ©3 TeM [JaHHOTO pasjena BKIIOYAET OJKCHEPUMEHTANIbHOE HCCIeI0BaHUE
00001I1aroIIIeTo XapakTepa.

IInanupyemble pe3yabTaThbl 0CBOCHHS y4eOHOro npeamera «@u3nka» Ha YpOBHE OCHOBHOIO
001ero oopazoBaHus

I/I3y‘{CHI/IC (bI/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6HICFO O6pa3OBaHI/I$I HaIllpaBJICHO Ha
JOCTHIKCHHUC O6y‘-IaIOHII/IMI/ICSI CICAYIOMUX JIMYHOCTHBIX, MCETAIPECAMECTHBIX W MPEIAMCTHBIX
PE3YIbTATOB OCBOCHUS y‘-IC6HOI‘O npeameTa.

JIN4YHOCTHBIE Pe3yJIbTAThI
Ilampuomuueckoe éocnumanue:

— TpOsIBJIEHHE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (usmueckoi
HayKH;
— 1IEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX (PU3UKOB.
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Fpam@aucxoe u ()yxoeuo-npaecmeeuuoe eocnumaHnue.:

TFOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJEHUU OOIIECTBEHHO- 3HAUYUMBIX U ITUYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUHN (PHU3HKH;
OCO3HaHUE BaXHOCTH MOPaIbHO-dTHUYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YYEHOTO.

Icmemuueckoe ocnumanue:

BOCIIPUSITHE JCTETUYECKUX KauecTB (PH3MUECKON HayKu: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH.

llermocmu HAYYHO20 NO3HAHRUA?

OCO3HAHME LIEHHOCTH (PU3NYECKO HAyKH KaK MOILTHOTO MHCTPYMEHTa MO3HAaHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BAKHEU- 1IIEW COCTABISAIOIIEH KYJIbTYPBI;

pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1AZONONYYUUA:

OCO3HAHME IIEHHOCTH 0€30MacHOro o0pa3a JKM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BKHOCTH TPaBHJI O€30MacHOTO MOBEIEHUS Ha TPAHCIIOPTE, HA JOPOTrax, C ICKTPUUECKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

c(hOpPMHUPOBAHHOCTh HaBBIKA PEQIICKCHH, NMPU3HAHUE CBOETO IMpaBa Ha OMIMOKY W TaKOTO Ke
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

AKTHBHOE y4yacTHe B PEIICHUU MPAKTHUECKUX 3aj7ad (B paMKax CEeMbH, IIKOJbI, TOpoja, Kpas)
TEXHOJIOTHYECKON M COIMAIbHOM HAIPaBICHHOCTH, TPEOYIOIIKUX B TOM 4HUCIEe U (U3HUECKUX
3HAHHM;

MHTEpPEC K MPAKTUYECKOMY U3yUYEHUIO Ipoheccuil, CBSI3aHHBIX C (PU3UKOIL.

IKonozuueckoe 6ocnumanue:

OpHUEHTAIMs Ha MPUMEHEeHNe (PU3NYECKUX 3HAHUM 71 peleHus 3aa4 B 00J1acTH OKpYXKarolien
Cpelibl, TJIAHUPOBAHHUS MOCTYNKOB M OLIEHKM X BO3MOXKHBIX MOCJIEICTBUN ISl OKpYKarolien
Cpelbl;

OCO3HaHHUeE I1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus.

Aodanmayusa obyuaouiezoca K UMEHAIOWUMCA YCI08UAM COUUAILHOU U RNPUPOOHOI

cpeovi:

MOTPEOHOCTh BO B3aUMOJICHCTBUM TIPU BBHITIOJHEHWU UCCIIEIOBAHUM U MPOEKTOB (hU3HMUECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUECKYIO JIEATEIbHOCTB;
noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWIA, B TOM 4Hucie (POPMYIUPOBATH UICH, MOHSITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHHE ACPUIINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (U3UKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHI B MPUOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUI;

CTpeMJICHHE aHAJIN3UPOBATh W BBISIBISTH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHUCJIE C UCTIOJIh30BAaHUEM (PU3NIECKUX 3HAHUN;

OIICHKA CBOMX JICHCTBUH C YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TI100aTbHBIX
MMOCJICICTBHI.

MetanpeameTHble pe3yJibTaThl
YHuBepcanbHbIe IO3HABATEIbHBIE 1CHCTBHUS

Baszoevie nozuueckue oeiicmeun:
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BBISBIISITh M XapaKTEpU30BaTh CyIIECTBEHHbIC IIPU3HAKNA OOBEKTOB (SABICHHIA);

yCTaHABIMBATh CYIICCTBCHHBIN NpH3HAK KiIacCH()UKAUK, OCHOBAaHMS Uil OOOOLICHHS W
CpaBHCHHS;

BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYMS B paccMaTpuBaeMbIX (akTax, HaHHBIX U
Ha6JIIOI[eHI/ISIX, OTHOCAIIUXCA K (I)I/I3I/I‘-IeCKI/IM SABJICHUSAM; BBIABJIATH NPUYIUHHO-CICICTBCHHLBIC
CBSI3M NPU M3Y4YCHUH (DU3MYCCKUX SIBICHUI U MPOIIECCOB; JeIaTh BBHIBOJABI C HCIOJIB30BaHHEM
ACAYKTUBHBIX W HWHAYKTHUBHBIX YM03aKHIO‘-I€HI/H>'I, BbIABHUI'aTh THIIOTEC3bl O B3aHMOCBA3IX
(HM3UYECKHUX BEINYUH;

CaMOCTOSITENILHO BBIOMpATh CIOCO0 pemieHust y4deOHOW Qu3mueckoi 3amaun (CpaBHEHHE
HECKOJIbKHX BapHAHTOB pPELICHUs, BbI- O00p Hanbosee MoaXO/SIIEro ¢ yIETOM CaMOCTOSITENILHO
BBIJICTICHHBIX KPHTEPHEB).

Ba3zoewvie uccneooeamenvckue oeiicmeun:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOAUTH [0 CAMOCTOATEIBHO COCTABIEHHOMY IUIAHY OIBIT, HE- CJIOXHBIM (u3nmueckuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OLICHMBATh HAa NPUMEHHMOCTb M JOCTOBEPHOCTh HH(OPMAIMIO, TOIYYEHHYIO B XOJe
MCCJIE0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpPMYNIHpOBaTh OOOOIIEHHST W BBIBOJABI IO pE3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3NYECKUX TPOIECCOB, a TakKke
BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmavueii:

MPUMEHSTh Pa3IMYHbIe METO/bl, HHCTPYMEHTBI M 3alPOCHI MIPH MOUCKE U 0TOOpe nHpopManuu
WIH JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH WH- (DOPMAITUIO PA3TUIHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTUMANbHYIO (QopMy TMpeAcTaBleHUs UHGOpPMaLUU U
WUTIOCTPUPOBATH pelllaeMble 33/1a4d He- CIOKHBIMU CXEMaMU, TuarpaMMaMu, HHOHM rpadukoii
1 UX KOMOMHAIIMSIMU.

YHuBepcajibHble KOMMYHUKATHBHbIE el CTBUS
Obwenue:

B X0/ie OOCYXJeHHUsl yueOHOro marepuana, pe3yJbTaToB J1abOpaTOpHBIX padOT M INPOEKTOB
3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BbICKa3blBaTh WJICH, HalleJICHHbIE Ha
pellIeHNe 3aJa4u 1 MOoAJep KaHue 01arokKenaTeIbHOCTH OOLEHMS;

COIOCTABJIATh CBOM CYXJAEHHUS C CYXACHUSAMH APYTrHMX YYaCTHUKOB JAManora, oOHapy>KHBaTh
pasyinuue U CXOJACTBO MO3ULIUN;

BBIPAJKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCBMEHHBIX TEKCTaX;

NyOJIMYHO TMPEJCTaBIATh Pe3yJbTaThl BBIMOJHEHHOTO (PU3MUYECKOrO OmbiTa (IKCIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA).

Coemecmnasn deamenpvHocms (COmpyoHU4eCmeo):

MOHUMATh M HCIOIB30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIUBUAYaTbHOW pabOThI TpU
pelIeHnN KOHKPETHON (hU3MUECKOM MPOOIeMBbI;

IIpUHUMATh LI COBMECTHOU ACATCIIBHOCTU, OPraHN30BbIBATH )IeI\/'ICTBI/Iﬂ o eé JOCTUXCHUIO.
pacmpenenaTb poiu, o0CYXIaTh MPOIECCHl W Pe3yJabTaThl COBMECTHOW paboOThI; 0000IIaTh
MHEHUS HECKOJIbKHX JTFOJICH;

BBITIOJTHATH CBOKO 4YacTh pPabOTHI, JIOCTHTas KadeCTBEHHOTO pe3ysibTrara II0 CBOEMY
HaITpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YJIEHAMHA KOMAH/IbI;
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OLIEHUBATh KAayeCTBO CBOETr0 BKJIaJa B OOWIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

yHI/IBepcaJILHLIe PEryJasiTUBHBLIC JeicTBUA
Camoopzanmauuﬂ:

BBISBIISIT MPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOIIMX Ui PpeIICHUS
bu3nUecKux 3HaAHUMH;

OPUCHTHPOBATHCSI B PA3IMYHBIX MOJIXOAAX NMPHHATUS PEUICHUN (MHIUBHIyalbHOE, NMPHHATHE
pELICHHS B TPYIIIE, IPHHATUE PEIICHUH TPYIIION );

CaMOCTOSITENIFHO COCTABIISITh AJITOPUTM PELICHUs (PU3NIECKOM 3a/1a4M WK TUIaHA UCCIIEOBAHUS
C y4€TOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npejiaraeMbie BapUaHThI PEIICHUI,

JeNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyallUu U MpeJylaraTh IUlaH e€ H3MEHEHMUS;

OOBSICHATh IPUYMHBI TOCTUKEHUS (HEIOCTHIKEHUS) PE3yIbTaTOB JAEATEIILHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBl B JESTEIbHOCTb (B TOM 4YHUCIE B XOJ BBIIOJHEHUS (HU3NUECKOTO
HCCIIEIOBAaHMsI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHMBIIMXCS CHUTYyalLlUH,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLCHUBATBb COOTBCTCTBHUC PE3YyJibTaTa LEJIN U YCIIOBUAM.
QMOMMOHMbelﬁ UHmelieKkm.:

CTaBUTb ce0sl HA MECTO APYroro 4ejoBeKa B XOJAE CIOpa MM AUCKYCCHU Ha HAay4dyHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceba u opyzux:

MIPU3HABaTh CBOE MPaBO Ha OMIMOKY IpU pelieHnH GU3NYECKUX 3a/1ay WIM B YTBEPKIACHUIX HA
Hay4HbIC TEMBI M TAKOE K€ IIPaBO JPYroro.

IIpexMeTHBIE pe3ybTAThI
7 Kaace

HpeI[MeTHBIe pe3yjIbTaThl Ha 0a30BOM YPOBHC JOJIZKHBI OTpPaKaThb C(l)OpMI/IpOBaHHOCTB y

oOyJaromuxcst yMEHH:

WCIONIb30BaTh TMOHATHS: (U3MUECKUEe U XUMHUYECKHE SIBICHUS;, HAOIIOJCHHE, DKCIEPUMEHT,
MOJIeTb, THUIOTE3a; €AUHULIBI (DU3MUECKUX BEIWYHH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE); MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPaeKTOpus, paBHOAEHCTByrOmas cui, aedopmanus
(ympyras, maacTu4eckas), HeBeCOMOCTh, COOOIIIAIOIINECS COCY/IbI;

paznuuath sBieHUs (nuddysus; TemnoBoe MABMKEHHWE YacTHI[ BEIIECTBAa, pPaBHOMEPHOE
JBU>)KEHUE; HEPABHOMEPHOE JBHKECHUE; UHEPLHUs; B3aUMOJECUCTBHUE TEJ; PABHOBECHE TBEPIBIX
TeJI ¢ 3aKPEIUIEHHON OCBhIO BpallleHUs; Nepeadya JaBJICHUS TBEPABIMHA TEJIAMH, KUIKOCTIMU U
razamu; atMocepHoe MaBJICHUE; MJIaBaHUE TN, MPEeBpPAIICHHS MEXaHMYECKON JHEpruu) IO
ONMCAaHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
(bu3nUecKoe SIBICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3MUYECKUX SIBICHUN B OKPYXAloIleM MHUpPE, B TOM
yuciae (U3NYecKue SBJICHUS B MPH- POJE: MPUMEPHI IBMKECHUS C PA3IMYHBIMU CKOPOCTSIMU B
JKUBOM M HEKWBOW NPHUPOAE; JEHUCTBHE CHUJIBI TPEHHS B IPUPOJE M TEXHUKE; BIIASIHHE
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aTMOC(EepHOTO JaBJICHHUs HA XHUBOW OPraHW3M; IUIaBaHUE PBIO; pblUaru B TEJE YeJOBeKa; MpPHU
TOM TMEPEeBOJUTH NPAKTHYECKYI0 3a1ady B  y4eOHYIO, BBIJCHATH  CYIIECTBEHHBIC
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBICHUM;

OINMCBIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIECHUS, HCIONB3Ys (PU3HUYECKHE
BEIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEAHSS CKOPOCTH,
cujla yOpy- TOCTH, CHUJa TSDKECTH, BeC Tela, Cuja TPEeHus, JaBieHue (TBEPAO- ro Tena,
KHUJKOCTH, ra3a), BBITAJKMBAIOIAs CHUJIA, MEXaHMYecKas padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJbl, KO3((UIMEHT IO0JE3HOr0 JEHCTBHS MEXAaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHAsE DJHEPrus); NpPU ONHUCAHUM TPABHIBHO TPAKTOBAaTh (U3NYECKUHA CMBICH
UCIOJIb3yEeMbIX BEIMYMH, MX O00O3HAueHWs U €AMHUIBl (PU3MUYECKUX BEIMYUH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMH BEIUYHMHAMH, CTPOHUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUMUH;

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHUA W HOPOHCCCHI, HCIOJB3Yysd IIPpaBUJIa
CJIOXKEHUS CUJl (BAOJIb OJHOU MPSIMOiL),

3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, paBUJIO paBHOBECHs pblyara (6J10Ka), «30J10TOe
MpaBWJIO» MEXaHWKH, 3aKOH CO- XPAaHEHHS MEXaHWYEeCKOW DSHEpPruu; Mpu STOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKUE SIBJICHHUS, MPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyallUl TPaKTUKO-OPHUEHTUPOBAHHOTO XapakKTepa: BbUIABIATh IPUYUHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSCHEHHE U3 |—2 JIOTMYECKUX IIaroB ¢ ONOpoil Ha 1—2 H3y4eHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3NMUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuy€THbIC 3a7auu B 1—2 JEHCTBHS, MCIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE
¢u3nvecKkre BENWYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4M 3alMChIBATh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3MYECKHE BEIMYMHBI B (OPMYJIBI M IPOBOAUTH pac- 4YETHI, HAXOIUTh
CIPaBOYHbIE JAHHbBIE, HEOOXOAMMBIE /I pELIEHUs 3a]ad, OLEHUBATh PEATUCTUYHOCTH
MOJTyYeHHOM (pru3nuecKol BeIUUNHBI;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIM (PU3MYECKHX METOJO0B; B
ONMCAaHUU HCCIEIOBAaHUS BBIIEIATH MPOBEpSEMOE MPEANoJoKeHue (TUMoTe3y), pa3iuyaTh U
MHTEPIPETHUPOBATD MOJIYUYEHHBIN Pe3yIbTaT, HAXOIUTh OIIMOKH B XOZ€ OIBITA, JA€TIaTh BHIBOJIBI
II0 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (U3NYECKUX SIBIEHUH WM (PU3MYECKHX CBOWCTB Tew:
(dbopMyIMpOBaTh MpOBEpsSEMbIE MPEINONI0KEHUSA, COOMpaTh YCTAaHOBKY H3 IPEJI0KEHHOTO
000py10BaHus, 3aIIUCHIBATH XO/I OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIONHATh TPSIMBIE HM3MEPEHHsI PACCTOSIHUS, BpPEMEHH, Macchl Tena, 00b&Ma, CUJIbl H
TEMIIEpaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB; 3aMUCHIBATH TTOKA3AHMS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;

MIPOBOANTh HCCIIEJOBAaHHE 3aBHCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JApPYyrol c¢
WCIOJIb30BaHUEM MPAMBIX U3MEPEHHUH (3aBUCHMOCTH IYTH PAaBHOMEPHO JABIIKYILErocs Tejla OT
BPEMEHHU [BI)KEHUS Tela; CUJIBl TPEHUS CKOJBXKEHHMs OT Beca Tesa, KayecTBa 0OpabOTKH
ITOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJHN CONPUKOCHOBEHHUS TEIl; CHJIBI
YIPYTOCTH OT YIUIMHEHUS NPYKUHBI; BHITAJIKUBAIOLIEH CUIIBI OT 00BEMa MOTrpyKEHHON YacTH
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH TeNla, OT TIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJIO; YCIOBH IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pblyara M OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIEIOBaHUS, COOMpAaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEHUus, CIeAys NpPeUIOKEH- HOMY IUIaHy, (PUKCHpPOBAaTh pE3YyNbTaThl IOJYyYECHHOH
3aBUCHUMOCTH (U3MYECKMX BEJIMYMH B BUJAE MPEJIOKEHHBIX TaOIUIl U Tpa@HUKOB, [e€NaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;
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MPOBOANTHh KOCBEHHBIC M3MEpEHUs] (PU3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPIOrO TeNa; Cuia TPEHUs CKOJBXEHUS; AAaBICHUE BO3AYyXa; BBITAIKUBAIOIIAS CHJIA,
JCHCTBYIOMAsT HA TIOTPYXEHHOE B IKHUAKOCTH Tel0; KOA(D(UIMEHT TMOJE3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAYS NPEIOKEHHOW WHCTPYKUUU: MPU BBIMOTHEHUH U3MEPEHHM
cOOMpPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIISATH 3HAYCHHUE UCKOMOM BEJIH- YHHBI;

coOJTro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;

yKa3blBaTh NPUHIUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIAIOIIUECS COCY/Ibl, OAPOMETp, phluar, MOJIBUKHBIM U HETOABUKHBIN OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

XapaKTepu30BaTh MPUHIMIBI ACUCTBUS M3YyYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoi Ha HX oOnucaHusg (B TOM 4YHMCIE: NOJIUIMIIHUKH, YCTPOWCTBO BOJIOIPOBOJA,
TUAPABIMYECKUI TIPecC, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOW HACOC, apeoMETp), HCHOJIb3Ys
3HaHHUA O CBOMCTBAaX (PU3MUECKUX SBICHUM M HeoOXoauMble (UINYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTH MHPOPMAIUIO O MpHUMEpax MPAKTUYECKOTO HCIOIb30BaAHUS
(bu3MYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU ISl o0ecnieueHrs 0e30MacHOCTH MpU 00palieHun
C mpuboOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3JI0POBbS U COOIIOJCHUS HOPM
3KOJIOTMYECKOT0 IIOBECHUS B OKPYXKAIOLLIEH CpeJIe;

OCYHICCTBJIATH OT60p HUCTOYHHUKOB I/IH(i)OpMaIII/II/I B C€TU HHTepHeT B COOTBETCTBUHU C 3aJJaHHBIM
MOKWCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUW M NYTEM CPABHEHHUS  Pa3JIMYHBIX
HMCTOYHUKOB BBIICNIATh MHPOPMAIUIO, KOTOpask SBISIETCA MPOTUBOPEUYUBOM MM MOXKET OBITH
HEJIOCTOBEPHOI;

UCIIONIb30BaTh TMPHU BBIOJHEHWU YYE€OHBIX 33JaHUN HAYYHO-TIONMYISAPHYIO JHUTEpaTypy
(U3NYIECKOTO COAEp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTd VIHTepHeT; BIajaeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus WH(GOpMAlUKW W3 OAHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE MHCHhMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMAIK (PU3NIECKOTO COMEpKaHus, B TOM YHCIIe MyOIUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax IMPOCKTOB WM Yy4YEOHBIX HCCIEAOBAHUM; MPU ITOM TPaAMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN ammapaT Kypca QpU3uku,

COIMPOBOXKAATh BBICTYIIJICHUC HpGSGHTaHI/Ieﬁ;

IIPY BBINOJHEHUH Y4EOHBIX IPOEKTOB U MCCIIEI0BAaHUMN paclpeensaTh 005S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTAaBJICHHBIMH 33aJa4aMH, CJICAUTh 32 BBIIIOJIHEHUEM IUIaHA JCHCTBUU,
aJIeKBaTHO OLIEHUBAaThb COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYIIBI; BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

8 kiace

[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM YpPOBHE AOJKHBI OTpa)xarb CHOPMUPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

HCIIOJIB30BATh IOHATHUA: MacCa U pasMEpPhbl MOJICKYJI, TCIIJIOBOC JABUKCHHUEC aTOMOB U MOJICKYII,
arperaTHbI€ COCTOAHHA BCIICCTBA, KPUCTATINIMYCCKHUE U aMop(bHI)Ie TCIa, HaCBIHIGHHBIfI n
HeHaCLIH_ICHHHﬁ nmap, BJIAXKHOCTb BO3AYyXad, TEMIICpaTypa, BHYTPCHHAA OSHCPIruUs, TEIIOBOM
JABHUI'aTCIIb, SHGMeHTapHI)II\/'I 3J'I€KTpH‘-I€CKHI71 3apAd, OJCKTPHUYECKOE TII0JIC, MPOBOAHHMKU H
AUISJICKTPUKH, IMOCTOSTHHBIM BHCKTpI/I‘-ICCKI/Iﬁ TOK, MAarauTHOC I10JIC;

pa3nuuaTh sBJICHUS (TEIUIOBOE paclIMpEeHHe/CKaThe, TEIUIonepeaada, TeImIoBOe PaBHOBECHE,
CMauMBaHUEC, KAlIWJUIAPHBIC SABJICHUA, UCIIAPCHHUEC, KOHACHCALUS, IIABJICHHUE, KPpUCTAJIN3alUA
(oTBepAcBaHKE), KHUIIEHHWE, TeIulonepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIUS, H3Iy4YCHHUE),
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QJICKTpHU3alusa TCI, B321HMOI[€I>1CTBHG 3apsAa0B, IIGfICTBHSI QJICKTPHUYCCKOI'0 TOK4, KOPOTKOC
3aMbIKaHUC, BBaHMOHeﬁCTBHC Mar"HuToB, ,Z[efICTBPIe MAarfuTHOIO ITOJIsI Ha IPOBOJHHUK C TOKOM,
QJICKTpOMArHruTHasA I/IHI[yKLII/ISI) IO OIMMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC,

pacro3HaBaTh HPOSIBICHHE H3YYCHHBIX (PM3MUECKUX SBJICHUI B OKPYXKAIOIIEM MHUpPE, B TOM
yucie GU3NIEeCKue SBJICHHS B MPU- POJIC: TTOBEPXHOCTHOE HATSHKCHUE U KANMIUIAPHBIC SBJICHUS
B MpPUPOJE, KPUCTAIBI B Tpupoje, uznydeHue CouHila, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra; 3JEKTpUYECKHE SBJICHHS B armocdepe,
ANEKTPUYECTBO HKUBBIX OPraHW3MOB; MAarHUTHOE TMOJe 3emid, JApedd TOoIo- COB, pPOJb
MarHuTHOTO TIOJS JUIS JKU3HM Ha 3emiie, IOJIAPHOE CHSHHE, IIPH OTOM IEPEBOIUTH
MPAKTUYECKYIO 3a7a9y B YU€OHYIO, BBIICSTh CYIIECTBEHHbBIC CBOMCTBA/MIPU3HAKU (PU3NICCKUX
SIBJICHHI;

OINMCHIBATh W3YyYEHHBIC CBOWCTBA TNl W (PU3MUECKUE SBJICHUS, HCIONb3YS (hU3HYECKHEe
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrusl, KOJIMYECTBO TEIUIOTHI, YAEIbHas TENI0EMKOCTh
BEIIECTBA, yJeJbHAs TEIUIOTa IUIABJIECHHUS, yJAENbHAs TEIoTa MapooOpa3oBaHMs, YieJIbHas
TEIUIOTa CTOpaHUs TOIUTMBA, KOX(PQPHUIMEHT IIOJIE3HOTO JEeWCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEIIbHAS BIIAXXHOCTb BO3AYyXa, DJJIEKTPUYCCKHUM 3apsl, CWIa TOKAa, JJIEKTPUYECKOE
HalpspKEHUE, CONPOTUBIEHUE IPOBOJHMKA, YAEIbHOE COIpPOTUBICHHE BEIECTBA, padoTa U
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA); MPH OMMCAHUM MPABHJIBHO TPAKTOBaTh (PU3UUYECKUHA CMBICI
WCTIOJIb3yEMBIX BEIMYMH, 0003HAYCHHUS U SAMHUIB! (PU3NYECKUX BEIWYHH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOUTH IpapuKH
M3Y4YEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKHUE SIBICHHS W TPOIECCHI, HMCIOJb3Ysl OCHOBHBIC
MIOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKOI TEOPUH CTPOCHHUS BEIIECTBA, IPUHIUI CYIIEPIIO3UIIUN
10~ Jiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3a- KoH OMa JiJIs ydacTka IerH,
3akoH Jlkoyns—IJleHnia, 3aKOH COXpaHCHHsS OJHEPrMH; WpPU OTOM JIaBaTh CJIOBECHYIO
(hOopMyJIMPOBKY 3aKOHA U 3alKUChIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBSICHATh (hPU3UYECKHE MPOLECCHl U CBOMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CUTYaIUii
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oOBsicHeHHe U3 |—2 JIOrMYecKuX 1IaroB ¢ onopoi Ha |—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aaud B 2—3 AEWCTBUS, UCIONb3YysS 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyecKkrue BEIMYMHBI: HAa OCHOBE aHAJM3a YCIIOBUS 3aJlauM 3alMChIBaTh KPaTKOE YCIIOBUE,
BBISIBJIATh HEAOCTATOK JAHHBIX Ui pelIeHHs] 3aJadyd, BbIOMpaTh 3aKOHbI M (OPMYIIHI,
HeoOXoJuMBbIe Ui €€ pelieHUs], IPOBOJUTh pac- YETHI M CPaBHUBAThH MOJIYYEHHOE 3HAUCHHE
(¢u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTb HpO6J’I€MI)I, KOTOPBIC MOXXHO PCHIMTHL IIPpHU ITOMOLIU (1)I/ISI/I‘ICCKI/IX METO/0B,
HCIIOJIB3YA ONMCAaHUEC MCCIICAOBAHUSA, BBIACIATL IPOBEPACMOC MPCAINOIO0KCHUC, OLUCHHUBATH
MPaBUIILHOCTD MMOPAJAKa MPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBOABI;

MIPOBOAUTH OMBITHl [0 HAOMIOJEHUIO0 (PU3UYECKUX SIBICHUNW WM (U3MYECKUX CBOMCTB Tel
(KanmwiIsipHbIE SIBJICHUS, 3aBUCHMOCTH JIaBJIEHUS BO3[yXa OT €ro o0bEMa, TeMIleparypbl;
CKOPOCTH nporuecca OCTBIBaHUSI/HAr peBaHUs pu U3IIy4CHUHU oT 1[BETa
M3ITy4aroueil/mornomnamed MoBEpXHOCTH; CKOPOCTh HCIApeHHsl BOJBI OT TeMIepaTyphl
KUIKOCTU U IUIOIIAAH €€ TIOBEPXHOCTH; IEKTPU3aALUs TEI U B3aUMOACHCTBUE JIIEKTPUUECKUX
3aps/I0B; B3aMMOJICWCTBHE ITOCTOSIHHBIX MArHWTOB, BHU3yaJIM3alldsd MAarHUTHBIX TOJEH
IIOCTOSIHHBIX MAarHWTOB; JEHCTBHUS MAarHUTHOIO IIOJS HAa IIPOBOJHHUK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa, CBOMCTBa DJEKTPOJBUTATENsl TIOCTOSHHOIO TOKa):  (OpMyIHpOBaTh
IpoBepsAEeMbIEe MPEANOI0KEHUS, COOMpPATh YCTAHOBKY M3 MPEAJIO-KEHHOTO O0O0pYHI0BaHMS;
OIHCHIBATh XOJ1 OMbITA U POPMYIUPOBATH BHIBOJIBI;
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BBINIOJIHATh MPSIMbIE U3MEPEHHSI TEMIEpaTypbl, OTHOCUTEIBHOM BJIAXXHOCTU BO3/yXa, CHIIbI
TOKa, HAMNpsOHKEHHUS C HCIOJb30BaHHWEM AaHAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH;

IIPOBOJIUTh HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOM (DU3MYECKOM BEIMYMHBI OT JpPYrod c
HCIOJIb30BAHUEM TPSAMBIX H3MEPEHHUH (3aBHCHMOCTh COINPOTHUBIIEHUS IPOBOJHHMKA OT €ro
JUIVHBI, TUIOLAAH ITOIIEPEYHOr0 CEYEHUS U YIEIbHOIO COIPOTUBIICHUS BELIECTBA IPOBOJHUKA;
CWJIBl TOKa, WAYILIErO Yepe3 INPOBOJHUK, OT HANPsIKEHUS Ha IPOBOJHHUKE; HCCIEIOBAHHE
[IOCJIE0BATEIBHOIO U MAapaJUIeJIbHOTO  COEJUHEHUM  NPOBOJHUKOB):  IUIAHUPOBATH
UCclieIoBaHKNEe, COOMPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIIeAYs NPEIJIOKEHHOMY IUIaHY,
(buKCcUpoOBaTh pE3yabTATHl MOJTYYEHHOW 3aBHCHMOCTH B BHJE TaOnMIl UM TpaduKOB, NENATh
BBIBOJIBI 110 PE3YJIbTATaM HUCCIIEIOBaHMS;

MPOBOJIUTH KOCBEHHBIE U3MEpPEHHs (PU3MUECKUX BEIMYUH (yIelbHAs TEMJI0EMKOCTh BEIIECTBA,
COINIPOTUBIIEHUE IPOBOJHUKA, PAabOTa W MOILIHOCTb 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MepeHus, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIe1ys MPeaI0KEHHOW HHCTPYKIIUH, U
BBIUUCIISATh 3HAUEHNUE BEIUUUHBI,

coOMIoAaTh MpaBuiIa TEXHUKU OE30MacHOCTH Mpu padoTe ¢ JabopaToOpHBIM 00OpPYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YyYEHHBIX MPHOOPOB M TEXHUUECKHX YCTPOUCTB C
OMOpod Ha WX OmMHcaHus (B TOM YHUCIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIEpPMETP, BOJBTMETpP, CUETUUK BJIEKTPUUECKON 3HEPIUU, AIEKTPOOCBETUTEIIbHBIE
npuOOpPHI, HarpeBaTeNbHBIE 3JIEKTPONPHOOPHI (TPUMEpPBI), PIEKTPUUECKHUE MPEAOXPAHUTEIH;
ANEKTPOMArHuT, 3JEKTPOABUIATEIb IIOCTOSHHOTO TOKAa), HCIOJIb3ys 3HAaHHUA O CBOWCTBAxX
(bu3MYECKUX SBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, T'UTPOMETD,
JIBUraTellb BHYTPEHHETO CrOPaHMsl, 3JIEKTPOCKOI, PEOCTAT); COCTABIIATh CXEMBbI AJIEKTPUUECKUX
Lenex ¢ MOCIeN0BaTENbHBIM U MAapAJICIbHBIM COCIMHEHUEM DJIEMEHTOB, Pa3inyasl yCIIOBHBIC
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTIel;

MPUBOJIUTH TMPUMEPHI/HAXOAUTh MHPOPMAIMIO O MpHUMEpax IPAKTHUYECKOTO HCIIOJIb30BAHUS
(u3MYeCKUX 3HaHUN B MOBCEIHEBHOM KHU3HU JUIsl o0ecrieueHus: 0e30MacHOCTU MpU 00palieHnn
Cc NpubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHMs 3/10pOBbS U COOJIIOJCHHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYHICCTBJIATL IMOUCK I/IH(I)OpMaI_[I/II/I (1)I/I3I/I‘ICCKOF0 COACpKaHUA B CCTU I/IHTepHeT, Ha OCHOBC
UMCIOIINXCA 3HAHUN H HYTGM CpaBHCHHA  AOIIOJHUTCIBHBIX HWCTOYHUKOB BBIACIIATH
I/IH(I)OpMaI_[I/II-O, KOTOpAas ABJISCTCA HpOTHBOpe‘lHBOP’I WU MOXET OBITh HCEOCTOBepHOﬁ;

WCIOJIb30BAaTh MPU BBIOJIHEHWH YYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(u3MYECKOTO COJIep’KaHusl, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT; Bianersh
npuéMamMi KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHus HMH(pOpMAIMM M3 OJHOW 3HAKOBOIA
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPaTKHUE YCTHBIE COOOIIeHHs, 00001as nHPOpMAIUIO
13 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COJIEPKaHHUs, B TOM YUCIE MyOIUYHO MPECTABIATH
PE3YIBTATEI HpOGKTHOfI nJIn I/ICCJIG)IOBaTeHI)CKOﬁ ACATCIIBHOCTH, IIPH 3TOM TI'PaMOTHO
WCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKu, COMPOBOKAATH BBHICTYIIIICHHE
MpE3EHTALNEN;

MIPHU BBITIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEOBaHUN (PU3MUECKHUX MPOIECCOB pacpeaesiTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MIOCTABJICHHBIMU 3aJ]a4aMU, CIICIUTH 3a BHIMOJTHEHUEM
MjaHa JCHCTBUA M KOPPEKTHPOBATH €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAad B
JEATEIIbHOCTh  TPYINbI, BBICTpPAaMBaTh KOMMYHUKATMBHOE  B3aUMOJCHCTBUE, MPOSBIISA
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TOTOBHOCTb Pa3periaTh KOHMIUKTHI.
9 kiaacce

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHui:

— HCIIOJNB30BAaTh MOHATUSA: CUCTEMa OTCUYETa, MaTepHUalibHAsl TOYKA, TPACKTOPHS], OTHOCUTEIHHOCTD
MEXaHMYECKOro  JBIKeHus, Je- Qopmanus  (ympyras, IJIacTHYecKas), TpEHHE,
LEHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh M TEPETPY3KH; LEHTP TSHKECTH; aOCONIFOTHO
TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE; MEXaHUYECKHE KOJICOaHUs U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPA3BYK; AIEKTPOMATHUTHBIC BOJIHBI, IIKAJA 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPhl UCITYCKaHMs U TOIJIOIICHUS; anbda-, OeTa- u
ramMma U3JIy4eHHs], U30TOIIbI, SACPHAst SHEPIeTHKA;

— pa3nuyath  SBJCHHUS (paBHOMEPHOE M  HEpaBHOMEPHOE MPSIMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHKEHHE, CBOOOJHOE TaJeHHuE Tell, pPaBHOMEPHOE
IBIDKEHUE IO OKPY)KHOCTH, B3aMMOJCHCTBHE Tell, PEaKTHBHOE JBUIKEHHE, KoyebaTerbHOoe
JIBUKEHHE (3aTyXalollue W BBIHYXKJICHHbIE KoJeOaHMs), PE30HAHC, BOJIHOBOE JBUKECHHE,
OTpaXEHHUE 3BYKA, MNPSIMOJUHEIHOE paclpoCTpaHEHHUE, OTPAKEHHE U NPEJIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, pas3liokeHHe Oeloro CBeTa B CIEKTP MU CIIOKEHHE
CIEKTPAJIbHBIX LBETOB, JMUCIIEPCHsI CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JTUHENYaToro CHeKkTpa H3Iy4yeHUs) MO OMHMCAHHI0O MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE;

— pacro3HaBaTh NPOSIBIEHHE H3YyYEHHBIX (DPU3MUECKUX SBJICHHHA B OKpy’KaroleM Mupe (B TOM
yucie pusnueckue sBIEHUs B MPU- POJE: NPWIMBBI U OTIMUBBI, JABWXKEeHUE IU1aHeT CONHEYHOI
CUCTEMbI, PEaKTUBHOE [BHUKEHUE J>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETpsICEHUE, CeHCMMYECKHE BOJIHBI, I[yHAaMH, 3XO0, LBETa TeJ, ONTHUYECKUE SIBJICHUS B
npupose, OHONOTMYECKOe JAEHCTBHE BHIMMOTO, YIbTPA(UOIETOBOrO M PEHTIEHOBCKOTO
U3IYyYeHUH; €eCTECTBEHHbIN paJMOaKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paJAUOaKTHBHOE
U3JyYe€HUE TPUPOIHBIX MHUHEPAJIOB; JAEWCTBHE PATUOAKTHUBHBIX M3JIYYEHUH HA OpraHu3M
YeJIOBEKa), IPU ATOM MEePEeBOUTH MPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIJCIATh CYIIECTBEHHbIE
CBOMCTBA/MPU3HAKN (PU3UUECKUX SBJICHUII;

— ONHCHIBaTb M3y4YEHHbIE CBOMCTBa Tel M (U3NYECKUE SBICHMS, HCIOIb3Ys (PU3NUYECKUe
BEJIMYMHBI (CPEeIHAS M MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE,
nepeMeleHne, MyTh, YIJIOBash CKOPOCTh, CWJIa TPEHHUS, CHUJla YINPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOIHOIO MaJeHMsl, BeC Tejla, UM- MYJbC Tela, UMITYJIbC CHJIbI, MEXaHHUYECKas
paboTa W MOIIHOCTb, NOTEHUHUAJbHASI PHEPrHs Tesa, MOAHITOrO HaJl MOBEPXHOCTHIO 3E€MIIH,
MOTEHLIMAJIbHAs DHEPIUs CXKATOM INPYKUHBI, KNHETUYECKas DHEPrus, MOJHAs MEXaHUYecKas
SHEprus, Mepuoj W 4YacToTa KoJeOaHWMH, JJIMHA BOJHBI, TPOMKOCTbh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTeslb MPEJIOMIICHUS Cpeibl); MpH OMMCAHUHM TMPABUIBHO TPaKTOBAaThb
(Gu3NYECKUN CMBICII MCIONb3YEMbIX BEIHM- YWH, OOO3HAYEHUS W EIUHUIBI (PU3NYECKHX
BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C APYTUMH
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YE€HHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;

— XapakTepu30oBaTh CBOICTBAa Ten, (U3MUECKUE SBICHUS U TPOLECCHl, HCIOJB3Ys 3aKOH
COXPAaHEHHUs PHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMS, NIPUHLHUI CYNEPIIO3ULIUN CHUJI, TPUHIINII
oTHOcUTenbHOCTH ['amunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI
OTpPaXKEHHs U INPEJIIOMIIEHUSI CBETA, 3aKOHBl COXPAHEHHUsS 3apsIOBOTO U MAaCCOBOTO YHUCEIN NpU
SJIEPHBIX PEAKIUAX; MPHU ITOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €ro
MaTEMaTHUECKOE BBIPA)KEHHUE;

— OOBACHATH q)HSI/I‘IeCKI/Ie IpoHeCcChl 1 CBOMCTBaA TCJI, B TOM YHUCIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
IMPAKTUKO-OPUECHTHPOBAHHOT'O XapaKTEpa: BBIABIATE NPUYINHHO-CICACTBCHHBIC CBA3U, CTPOUTH
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00BsICHEHUE U3 2—3 JIOTMYECKHX IIaroB ¢ ONOPOM Ha 2—3 U3yYCHHBIX CBOMCTBA (PU3NYECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€rHble 3ajayd (OMHUpAIOIIMECs HAa CUCTEMY M3 2— 3 ypaBHEHHUI), UCIONb3Ys
3aKOHBI U (HOpPMYIBI, CBsA3bIBaONIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAllM3a YCJIOBUS
3a/1auyd 3alKuChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIONIUME WJIM HU30BITOUYHBIC JTaHHBIC,
BBIOMpATH 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE ISl PELICHHs], TPOBOJAUTH PacuéThl U OLIEHUBATH
PEAUTMCTUIHOCTD TIOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETTUYHUHBL;

paciio3HaBaTb HpO6J’ICMBI, KOTOPBIE MOXHO PCHIWTH IIPpHU IIOMOLIU (bI/IBI/I‘IeCKI/IX METOJO0B,
HCIIOJIB3YySA OIIMCAHUEC MCCIICAOBAHUSA, BBIACIATL IIPOBEPACMOC IPCAIIOIO0KECHUC, OLCHUBATDH
MMPpaBHUJILHOCTL MOpdAKa IMPOBCACHHUA MCCICAOBAHUA, ACIATh BbIBOJAbI, HHTCPIPCTUPOBATH
PE3YJIbTAaThI Ha6J'IIO,Z[CHHI>i X OIIBITOB,

MIPOBOJIUTH OIBITHl 1O HAOMIOACHUIO (DU3MYECKUX SBICHUNA WM (PU3HMUYECKUX CBOMCTB Tel
(u3yuenue BTOpoOro 3akoHa HplOTOHa, 3aKOHa COXpaHEHUs 3HEPIMM; 3aBUCHUMOCThH I€pHOJa
KoJe0aHuil MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U ®KECTKOCTU MPYKUHBI U HE3AaBUCUMOCTH
OT aMIUTUTYbl MaJIbIX KoJieOaHWW; TPSIMOJIMHEMHOE pPACIPOCTPAHCHHE CBETA, Pa3JIOKECHUE
0enmoro cBeTa B CIEKTP; W3YYCHHE CBOWCTB HM300pa)KEHUS B IUIOCKOM 3€pKajle U CBOWCTB
M300paXeHUsT TIpeIMeTa B COOMparoIied JMH3e; HAOIIOJCHHWE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB H3IIyYEHUs): CAMOCTOATEIBbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyI0BaHUS; ONTUCHIBATH X0 OIBITA M €r0 Pe3yNbTaThl, (OPMYyITUPOBATH BEIBOIBI;

MIPOBOJIUTH TP HEOOXOJIUMOCTH CEPHUI0 MPSIMBIX M3MEPECHUM, OINpENelisis CpPeIHEe 3HAUYCHUC
n3MepsieMoil Benu4uHbI ((POKYCHOE paccTOsHUE cOOHparoleil JIMH3bI); 00OCHOBBIBATH BBHIOOP
croco0a u3MepeHus/M3MEePUTEIILHOTO TIPUOOpa;

IIPOBOJIUTH HUCCIEOBAaHUE 3aBHUCUMOCTEH (PM3NYECKMX BEIMYUH C HCIOJIb30BAHUEM MPSMBIX
U3MepeHuH (3aBUCUMOCTb IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOM
CKOpOCTH; IepHoja KojeOaHUM MaTeMaTH4eCKOro MasTHHUKAa OT JUIMHBI HUTHU; 3aBUCUMOCTHU
yIJla OTpaXXKeHHUsl CBETa OT yIJla NaJeHUs U yIJia MPeIOMIICHHs OT yIJia MaJeHus): IIaHuPOBaTh
UCCIIEIOBaHKE, CAMOCTOSATENbHO COOUpaTh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOJy4YEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabmul M rpadukoB, AenaTh BBIBOJBI 110
pe3ysibTaTaM HCCIe0BaHuUS;

MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BETUYUH (CPEe/IHss CKOPOCTh U YCKOPEHUE Tema
[P PaBHOYCKOPEHHOM [BM)KEHUH, YCKOpPEHHE CBOOOJHOrO MaseHUs, KECTKOCTb MPY>KUHBI,
KO?(h(ULUEHT TPEeHUs CKOJBXKEHMs, MeXaHndeckass padoTa M MOIIHOCTb, YacTOTa U MEPHOJ
KoJIe0aHUH MaTeMaTHYecKoro M MHPY)KUHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparomiei
JUH3bI, PAJAMOAKTUBHBIN (OH): MIAHUPOBATh H3MEPEHMs; COOMpPATh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIOJHATh WM3MEPEHHUs, CIENys MNpPEeIJIOKEHHON WHCTPYKLUHU; BBIYUCIATH
3HaYEHUE BEJIMYMHBI M AaHAJU3UPOBATh IOJYYEHHbIE PE3YyJIbTaThl € Y4ETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUI];

co0IIroAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

pas3invdaTtb OCHOBHBLIC TNPU3HAKHW H3YYCHHBIX (1)I/ISI/IV—I€CKI/IX MOJC- JIeH: MarcepuajbHasg TOYKa,
a0COJIFOTHO TBép,[[Oe TECIIO, TOYCYHBIM HMCTOYHHK CBCTA, JIY4, TOHKasA JIMH3A, IIJIAaHCTApHasd
MOZCIIb aTOMa, HYKJIOHHAsA MOJCJIb aTOMHOI'O AApa,

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS W3Yy4EHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpOM Ha MX ONucaHus (B TOM YHCIE: CHUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, paKeTa, 5XOJIOT, OYKH, IMepHucKor, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOIN, JT03UMETp, KaMepa BuibcoHa), HCIONB3ysl 3HAHHMS O CBOMCTBAaX (PU3UUECKUX
SIBJIEHUI 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HUCIIOJIb30BATHL CXCMbI MW CXCMATHUYHLIC PUCYHKH H3YUYCHHBIX TCEXHUYCCKUX YCTpOﬁCTB,
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U3MEPUTENIBHBIX ~ TPUOOPOB W TEXHOJNOTMYECKHMX  TPOIECCOB  NPU  PEUICHHUH
y4eOHO-MTPaKTUUYECKUX 3afay; ONTUYECKUE CXEMBI AJI MOCTPOEHUsI M300pakeHUH B IIOCKOM
3epKaie ¥ coOuparomeil TuHse;

NPUBOJIUTE IPUMEPBI/HAXOJUTh MHPOPMAIMIO O TPUMEPaX NPAKTHYECKOTO HCIOIb30BAHUS
($u3NYeCKUX 3HAHUH B MOBCEIHEBHOM XU3HM JIJIsl 00ecTiedeHrs: 0€301MacHOCTH pU 0OpaIeHNH
¢ mpuOopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 370POBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEACHUS B OKPYXAIOLIEH cpesie;

OCYIIECTBISATh MOUCK HHpOpManuu (U3NYECKOTro cojepkaHus B cetu UHTepHer,
CaMOCTOSITENILHO  (OPMYJUPYS  TMOHCKOBBIM  3alpoc, HAXOAUTh IYTU  OINpeAesieHUs
JOCTOBEPHOCTH TOTy4eHHOW HH(OpPMAIIMK HA OCHOBE UMEIONINXCS 3HAHUHM U JOMOJIHUTEIBHBIX
HUCTOYHUKOB;

WCTOJb30BAaTh TMPHU BBIOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO-NOMYJSIPHYIO JIMTEPATypy
(GU3NYECKOTO COAEp)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTd VIHTepHeT; BIajaeTh
npuéMaMi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMM M3 OJHOW 3HAKOBOIA
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBbIE COOOIIEHUS Ha OCHOBE HH(OpPMaLuu U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUECKOro cofep:KaHus, MyOIMYHO NPEACTaBIATh PEe3yJbTaThbl
IIPOEKTHOM WJIM HCCIIE0BATENbCKOM JIEATENbHOCTH; IPH 3TOM TIPAMOTHO HCIIOJIb30BATh
U3YyYEHHBIH TOHATHMHBIM ammapaT H3y4aeMoro pas- jeina (U3MKH U COIPOBOXKAATH
BBICTYILJICHHE IIPE3EHTALMEN C y4ETOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

22



TeMaTHuyeckoe MIIAHNPOBAHUE

7 kj1acc

IIpumepHbIe TEMBI,
pacKpbIBaoIue
AAHHBINA pa3ae

NMPOrpamMMbl U

KOJHYECTBO 4aCOB,

OTBOJAMMOE Ha HX
H3y4eHHe

Y4yeOHoOe copepxaHue

OcHoOBHbBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IMXCS
MPH N3yYeHUH TeMbl (HA YPOBHE Y4eOHbIX
AelcTBHA)

OcHOBHbBIE HATIPABJICHUSA
BOCIIUTATEJILHOMI
AeATEeIbLHOCTH

Paszpnen 1. dusuka u e€ poJib B NO3HAHNH OKPY:Kawomero Mupa (6 1)

du3uka — HAyKa 0
npupozue (2 4)

®du3nka — Hayka o npupoje. ABneHus
npupoabl. Puznueckue ABICHUS:
MEXaHUYECKHE, TEIIOBBIE,
JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE

BrisiBrienue paznuyuii Mexy GU3NYECKUMA U
XUMu4deckuMu npespameHusmMu (MC — xumus).
Pacno3znaBanue u kiaccupukanus Gpusndeckux
ABJICHUM: MEXAaHUYECKUX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
HaGnronenue u onucanue GU3NYECKUX SIBICHUH

— Ilennoctn Hay4HOrO
IIO3HAHMSL.

DusnyecKue
BeJMYMHBI (2 1)

®dusnueckue BennurHbl. 3Mepenue
¢uznueckux BenuunH. Pusnyeckue
npubopsl. [lorpemHocTs U3MepeHui.
MexayHapoaHas cucTemMa €IMHUL]

OrnpezenieHne EHbI ACICHUS Kb
U3MepUTeNbHOro npubopa. Mamepenue aMHeHHBIX
pa3MepoB TeN U MPOMEKYTKOB BPEMEHH C YUETOM
MIOTPELITHOCTEM.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENA.
W3mepenue TeMieparypsl IpH IOMOIIU
JKUJKOCTHOTO TEPMOMETpA U JITaTUMKa
TEMIIEPATYPHI.

BeltoniHEHNE TBOPYECKHUX 3a1aHAN 110 TIOUCKY
croco00B U3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTepUCTHK, HAIPUMEP Pa3MEPOB MaJbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

— Ilennoctn Hay4HOrO
IIO3HAHMSL.

— ®opmMmupoBaHUE
KYJIBbTYPBI 340POBBS.

EcrecTBeHHOHAYYHBIH

MeTO/X MO3HAHUA (2 )

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HAyKU U3y4aroT IIPUPOLY.
EcTecTBeHHOHAy4YHBIN METO/I TO3HAHUS:
HaOJIr0/IeHue, MOCTAaHOBKA HAYYHOTO
BOITPOCA, BBIJIBUKEHNE TUIIOTES,

Briasrmkenre runotes, 00bACHSIONINX MTPOCTHIS
SIBIICHUSI, HATIPUMED:

— TI0OYEMY OCTAHABIIMBAETCS ABUKYIIEECS 1O
TOPU30HTAILHON TOBEPXHOCTH TEJO;

— TIOYEMY B KapKyI0 TIOTOY B CBETIION OJIEXK/IC

— Ilennoctn Hay4HOTO
TTO3HAHMSL.

— ®opmMmupoBaHUE
KYJIBTYPBI 3J0POBBS.
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AKCIIEPUMEHT I10 TPOBEPKE TUIOTE3,
00BsACHEHNE HA0JII0JaEMOTI0 SIBJIEHUS.
Onucanune GU3NIECKUX SIBICHUH C
IIOMOIILIO MOJIEIeH

IIPOXJIaJAHEHN, UeM B TEMHOM.

[IpennoxeHue crnoco0OB MPOBEPKHU TUIIOTE3.
[IpoBenenue uccienoBaHus MO MPOBEPKE KAKOM-
aub0 TUNOTE3bl, HAIpHUMEP: NAIbHOCTh IMOJIETA
mapvKa, MYIIEHHOTO0  TOPU30OHTAIBHO,  TEM
0oJbIIIe, YeM OOJIbIIE BBICOTA ITYCKA.

[TocTpoeHue mpocTermux Mojaeneit (Qpu3ndIecKux
ABJICHUH (B BHUJIE PUCYHKOB WU CXEM), HAIIPUMEP
najieHue MpeIMeTa; MPSIMOIMHEHHOE
pacnpocTpaHEeHUE CBETa

Pasjen 2. [lepBoHayaibHble CBeleHHs 0 CTPOEHHH BelllecTBa (5 )

Crtpoenue BemecTBa
(1 49)

ATOMEI U MOIJICKYJIBI, UX pa3- MCPHI.
OHI)ITI)I, JOKa3bIBAIOIHUE JUCKPETHOC
CTPOCHUC BCIICCTBA

HaOnroeHue u MHTEpIpEeTaIts OIBITOB,
CBU/ICTEJIbCTBYIOIMUX 00 aTOMHOMOJIEKYIISIPHOM
CTPOCHUU BEILIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB M MOJIEKYJI C
UCTIOJIBb30BaHuEM (poTorpaduii, MOTyIEHHBIX Ha
ATOMHOM CHJIOBOM MUKpockore (ACM).
Omnpenenenre pa3MepoB MajbIX TeJ

]_[eHHOCTI/I HAay4YHOI'O
IIO3HaHU:.

ABukenue
U B3anMojelicTBae
4acTull BemecTsa (2

4)

JIBumkeHue yactul BemecTsa. CBsA3b
CKOPOCTH JIBUYKEHUS YaCTHI] C
TEeMIIEpaTypou.

BbpoynoBckoe nBmwxkenue. uddysus.
B3anmopeicTBie yacTHIl BELECTBA!
IPUTSDKEHUE U OTTAJIKMBaHHE

Habmroienue u 00bsicHeHne OpOYHOBCKOTO
JBIDKECHUS U sIBICHUS TU(Py3un.

[TpoBeneHmne u 00BICHEHUE OMBITOB IO
HaOJII0JIEHUIO TEIUIOBOTO PacIIUPEHUs ra30B.
[TpoBeneHmne u 00BACHEHUE OMBITOB O
00HApPY>KEHHIO CHJT MOJIEKYJISIPHOTO TIPUTSIKCHUS
1 OTTAJIKUBAHUS

Lennoctu HAy4YHOTO
MMO3HAHHA.
DKOIOTrUUECKOE
BOCIIUTAHUE.

ArperatHble
COCTOSIHHMA BellecTBa
2w

ArperaTHble COCTOSIHMSI BEILIECTBA!
CTPOEHHUE ra30B, KUIKOCTEN U TBEPABIX
(kpucTaymnyeckux) Ten. Bzaumocsssb
MEX/y CBOWCTBAMH BEIIECTB B PAa3HbIX
arperaTHBIX COCTOSTHUSX U MX
ATOMHOMOJIEKYJIIPHOM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Onucanue (¢ UCHOIB30BaHUEM MPOCTHIX MOJENEN )
OCHOBHBIX Pa3JIMYMii B CTPOCHUU Ta3oB,
KUJIKOCTEN U TBEPJIBIX TEII.

OOBsicHEeHHE MalOW C)KUMAEMOCTH KHUJIKOCTEH U
TBEPABIX TN, OOJIBIION C)KMMAaEMOCTH ra30B.
OO0BbsicHeHHe coxpaHeHUs1 (OpPMBI TBEPABIX TN U
TEKYYCCTH )KUIKOCTH.

[TpoBeieHne OMBITOB, JOKA3bIBAIOIIUX, YTO B

LlennocTn Hay4HOrO
TTO3HAHMSL.
dopMupoBaHUE
KYJIBTYPBI 3J0POBBS.
DKOJIOTHYECKOE
BOCITUTAHHUE.
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TBEPJIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOJSATCS B
CpeIHEeM Jajblie APYT OT Jpyra (II0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

YcTaHOBIEHHE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMH arperaTHbIX COCTOSHUM BOJIBI U
CYIIECTBOBaHHEM BOJHBIX opranu3moB (MC —
Ouosorusi, reorpagus)

Paznen 3. /IBu:kenue u B3aumojeiicreue tea (21 4)

MexaHnueckoe
ABukenue (3 1)

Mexanuueckoe qBuxeHue. PaBHomepHoe
U HepaBHOMepHoe ABMKeHHe. CKOpOCTb.
CpeaHsisi CKOpOCTb IPH He-
pPaBHOMEPHOM JIBHKEHUH. Pacdér mytu u
BpPEMEHU JIBUKCHUS

HccenenoBanue paBHOMEPHOIO IBUKEHHUS U
OIpeJieIeHUe ero NPU3HAKOB.

HabnroieHue HepaBHOMEPHOT'O IBUKEHUS U
oIpeielIeHUe ero OTIAMYUI OT paBHOMEPHOTO
JBHXXCHUA.

Pemenue 3a1au Ha onpezeneHue NyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOT'O IBYDKECHUS.

Ananu3 rpauKoB 3aBUCUMOCTHU IIYTH U CKOPOCTH
OT BpEMEHU

LlenHocTH Hay4HOrO
MMO3HAHUS.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBjIeHME HHEPIMH. 3aKOH HHEPIIMH.
B3anmopeicTBre Ten Kak NpUYrHa
U3MEHEHHS CKOPOCTH JIBUKCHUS Tell.
Macca kak Mepa HHEPTHOCTH Teia.
ITmoTHOCTE BemiecTBa. CBA3b INIOTHOCTH
C KOJTMYECTBOM MOJIEKYIT B €AMHUIIE
00BEMa BelecTBa

OOBsicCHEHHE U IPOTHO3UPOBAHUE SBJICHUH,
00yCJIOBJICHHBIX MHEPIHEH, HAITPUMEP: YTO
MPOUCXOIUT MTPU TOPMOKEHUHU HITU PE3KOM
MaHEBpE aBTOMOOWJIS, T0YEMY HEBO3MOKHO
MT'HOBEHHO NMPEKPATUTH JIBMKEHUE HA BEJIOCHUIIEE
WK camokarte U T. 1. [IpoBenenue u ananus
OTIBITOB, JIEMOHCTPUPYIOIIUX U3MEHEHHE
CKOpPOCTH JIBIKEHHSI TEJIa B pe3yJIbTaTe ACUCTBUS
Ha HEro JIPYTux Tejl.

Pemienue 3a1a4 Ha onpezesieHre Macchl Tena, ero
00BbEMa U MIIOTHOCTH.

IIpoBeneHune u aHAJIN3 OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHUS
CKOpOCTH TeJia OT €ro Macchl IpU
B3auMoJieiicTBUHU Tell. MI3MepeHue Macchl Tena
pa3ianuHbIME crioco0amu. OnpeaeneHue
IUIOTHOCTH TeJla B pe3yJIbTaTe U3MEPEHUs! €ro

lennoctr Hay4HOTO
MIO3HAHMUS.

A nanranus
oOyyarorerocs K
U3MEHSAIOIIUMCS
YCJIOBHUSAM COLIMATBHOM
CpEnBbl.

TpynoBoe BociuTaHue.
dopMupoOBaHHE
KYJIBbTYPBI 340POBBS.
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Macchl U 00bEMa

Cuaa. Buael cua (14

)

Cuita Kak XapakTepUCTHKa
B3auMoyeiicTBus Ten. Cuiia ynpyrocty u
3akoH ['yka. U3MepeHue cuibl ¢
MIOMOUIBIO IUHAMOMETpa. SBieHne
TATOTEHUS U cuia Tskectu. Cuiia
TSKECTU Ha JpYrux IaHerax. Bec rena.
Hesecomocts. CnosxkeHue Cuil,
HaIIPaBJICHHBIX 110 OJJHOM MPSIMOM.
PaBnonelictByromas cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHHUE MTOKOSI.
Tpenue B npupoae U TEXHUKE

W3ydeHue B3aMMOJCHCTBUS KaK IPUYUHBI
M3MEHEHHS CKOPOCTH TeJa WIH ero J1ehopMalnu.
Onucanue peanbHbIX CUTYalM B3aUMOEHCTBUS
TEJ ¢ TIOMOIIBIO MOJIENICH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300pakeHue cuibl. 3ydeHue cuibl
ynpyrocti. MccrnenoBanue 3aBUCUMOCTH CHITBI
YIOPYTOCTH OT YIUIMHEHUS! PE3MHOBOIO IIHYpa UIIH
PYKUHBI

(c mocTpoenuem rpaduka).

AHaIN3 TPAKTHYECKUX CHTYAIIHH, B KOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msiua, KpOCCOBOK, BETOK JIepeBa
zp.).

AHaIM3 CUTYaIi, CBSI3aHHBIX C SBIICHUEM
Tarotenus. OobsacHeHne OpOUTATHLHOTO JBUKCHHUS
TUTAHET C WCIIOIh30BAHUEM SIBIICHUS TATOTCHUS U
3akoHa uHepuuu (MC — actpoHOMHUS).
W3mepenue Beca Tena ¢ TOMOIIBIO0 JHHAMOMETPA.
O6ocHOBaHME ITOTO CIOCO0a U3MEPEHHUS.

AHaM3 U MOJICTTUPOBAHHE SIBJICHUSI HEBECOMOCTH.
DKCIepUMEHTAILHOE MOTYYeHHE TTpaBUIia
CJIOXKCHWSI CHJI, HAIPABJICHHBIX BJIOJIb OJTHOM
npsimoit. OnpesenieHre BeTUIUHBI
PaBHOAECHCTBYIOLIEH CHIL.

W3ydeHue CUIbl TPEHUS CKOJIbKEHUS U CUJIBI
TpeHus okosi. VcciienoBanue 3aBUCUMOCTH CHITBI
TPEHHsI OT Beca Teja U CBONCTB TPYIIUXCS
ITOBEPXHOCTEN.

AHann3 TpaKTHYECKUX CUTYAIlHi, B KOTOPBIX
TIPOSIBIISICTCS ICWCTBUE CUITBI TPEHUS,
UCIIOJNIB3YIOTCSI CIOCOOBI €€ YMEHBIICHUS UITH
yBeJIMUYEHUS (KaTaHHUE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHE aBTOMOOWIIS, UCTIOJb30BaHUE

L{eHHOCTH HAay4YHOTO
MIO3HAHUSL.

Ananranus
oOyuJaromerocs K
U3MEHSIOIIIMCS
YCJIOBHUSAM COLIMATIBHOM
Cpenbl.

TpynoBoe BociuTaHue.
dopMHpOBaHHE
KYJIbTYpBbI 340POBBS.
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MOIITUITHAKOB, IJIABAHUE BOJHBIX )KUBOTHBIX U
1p.) (MC — OGuonorus).

Pemenue 3anau ¢ ucnosib30BaHueM HopMyIT IS
pacyéra CHIIbI TSHKECTH, CHUIIBI YIIPYTOCTH, CHITBI
TPCHHUSI

Paznen 4. laBineHue TBE

JBIX TeJl, sKHAKOCTeH 1 ra3os (21 4)

Jasaenue. Ilepenaua
JAaBJIEHUSI TBEPABIMH
TeJaMM, JKHAKOCTIMHA
u razamu (3 4)

Hasnenne. CriocoObl yMEHbILICHUS U
yBEIUYCHUS AaBieHus. J[aBiieHne rasa.
3aBHCUMOCTbD JIaBJICHUS T'a3a OT 00bEMa
u Temnepatypsl. [lepenava naBnenus
TBép[[bI- MU TC€JIaMH, XXUAKOCTIAMU U
razamu. 3axoH Ilackais.
HHGBM&TH‘I@CKI/IC MalllnHbI

AHanu3 U 0O0BSICHEHHE OMBITOB M MPAKTUIECKIX
CUTYallMil, B KOTOPBIX MPOSBIISIETCSA CHIIA
JaBIICHHUS.

O6ocHoBaHME CIIOCOOOB YMEHBIICHUS U
yBeIU4eHUS AaBieHus. M3yuenue 3apucumoctu
JaBJIeHUs ra3a oT 00bEMa U TeMIIepaTyphl.
N3ydenne ocobeHHOCTEN nepeaadn AaBJIeHUs
TBEPABIMU TEJIAMHU, KUIKOCTSIMHU U Ta3aMHu.
O06ocHOBaHME PE3yJITATOB OIBITOB
0COOCHHOCTSIMU CTPOCHHMS BEIICCTBA B TBEPIOM,
JKUIKOM

1 Ta3000pa3HOM COCTOSIHHSX.
DKCIepUMEHTAIBHOE JI0Ka3aTeIbCTBO 3aKOHA
[Tackans. Pemenue 3axad Ha pacué€r JaBiIeHUS
TBEPAOIO Tena

LlenHocTH Hay4HOrO
ITO3HAHMS.

Ananranuys
oOyuaroierocs K
M3MCHSIOIIIMCS
YCIOBUSIM COLUATBHON
Cpelpbl.

JdaBjenne ;KuaKocTH
54

3aBUCHUMOCTbD JaBJICHUS )KUJIKOCTH OT
[JIyOUHBI TOTPY>KEHUS.
I'mppocraTnyeckuil napamokc.
Coo01maronirecs: CoCysbl.
I'mapaBnuueckne MEXaHU3MBbI

HccnenoBanre 3aBUCHMOCTH AABICHUS KUIKOCTH
OT TTyOWHBI IOTPYXKEHUS U TJIOTHOCTH KUIKOCTH.
Habmroienue u 00bsicCHEHNE THAPOCTATHUECKOTO
napajiokca Ha ocHOBe 3akoHa [lackans. M3yuenne
COOOIIAOIIUXCS COCY/IOB.

Pemenue 3amau Ha pacuér gaBICHUS KUIKOCTH.
OObsiCHeHHE TTPUHIINTIA TEHCTBUS
TUPABIMYECKOTO Mpecca.

AHanu3 ¥ 00bSICHEHHE IPAKTHYECKUX CHTYAIIHH,
JIEMOHCTPHUPYIOIIUX TPOSBICHNUE JABICHUS
JKUJKOCTHU U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPTaHU3ME TMPH TITYOOKOBOTHOM
HeIpsinuu (MC — Guonorus)

IMenHocTH Hay4HOTO
MIO3HAHMUS.

A nanranus
oOyyarorerocs K
U3MEHSIOIINMCS
YCJIOBHUSAM COLIMATbHON
CpEIBbL.

TpynoBoe BociuTaHue.
dopMHpOBaHHE
KYJIBbTYPBI 3J0POBBS.
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AtMmocdepHoe
napjeHue (6 4)

ATtmocdepa 3emin 1 aTMocepHoe
nasienue. [[pyuuHel cymecTBOBaHUS
BO3yIITHOW 000109KH 3eMiu. OTbIT
Toppuuennu. 3mepenue atMmochepHOTO
JIaBIICHUSL.

3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI

HaJ ypoBHeM Mops. [lpubopsl ans
U3MepeHus: aTMOC(hepHO- ro AaBICHHS

DKcrepuMeHTaIbHOE O0HAPYKEHHE
aTMoc(epHOro AaBieHus. AHAIU3 U 00bsACHEHHE
OTIBITOB ¥ MPAKTHYECKUX CUTYallUi, CBI3aHHBIX C
neiicTBueM atMoc(epHOro 1aBJIeHHUS.
OOBsicHEeHHE CYIIECTBOBaHUS aTMOC(Ephl Ha
3emMiie U HEKOTOPBIX IJIaHEeTaX WK €€ OTCYTCTBUS
Ha Ipyrux mianerax u Jlyne (MC — reorpadus,
ACTPOHOMHUS ).

OOBsICHEHHE U3MEHEHUS TUIOTHOCTH aTMOC(hepsl ¢
BBICOTOH M 3aBUCUMOCTH aTMOC()EPHOI0 1aBICHUS
OT BBICOTEI.

Pemenue 3anau Ha pacuét atMmochepHoro
nasiieHus. M3ydenue yctponcTBa
OapoMmeTpa-aHepoua

LlenHocTH Hay4HOrO
MO3HAHMUSL.

Ananranys
oOyyarorerocst K
W3MEHSIOIIUMCS
YCIOBUSIM COLIUATbHON
Cpelbl.

TpynoBoe BocnuTaHue.
dopmupoBaHUe
KYJIBTYPBI 37J0POBbSI.

JeiicTBUE KUAKOCTH U
ra3a Ha NOrpyKEHHOe
B HUX TeJ10 (7 4)

JlelicTBUE KUJIKOCTHU U Ta3a HA
NOTpYXEHHOE B HUX TEJO.
BritankuBaroias (apxuMeioBa) cuia.
3akoH Apxumena. [1naBanue Ten.
Bo3znyxormiaBanue

DKCIepuMEHTaIbHOE OOHAPYKEHUE ACHCTBUA
JKUJIKOCTH U r'a3a Ha MOTPyKEHHOE B HUX TEJIO.
OrnpesiesieHre BHITATKUBAIONIEH CUITBI,
JICHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE B
JKUJIKOCTb.

[TpoBenenue u 06CyX/I€HNE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIBI, ICHUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTD
YacCTH Te€JIa U OT IJIOTHOCTH KUIKOCTH.
Uccnenoanue 3aBUCUMOCTH Beca TeJla B BOAE OT
00BEMa MOrpy:KEHHOM B KUIKOCTh YACTH TeJa.
Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
Apxumena 1 yciaoBUs IJIaBaHUA TeJl.
KoncTpyuposanue apeomerpa uiu
KOHCTPYHPOBAHUE JIOJKU U ONIPEACICHUE €€
TPY30MO0ABEMHOCTH

HennocTn Hay4HOTO
MTO3HAHUS.

Ananranuys
oOyuarorerocs K
HM3MEHSFOIIUMCS
YCIIOBHSIM COLIMAJIbHOM
Cpeabl.

TpynoBoe BocIUTaHUE.
dopmMupoBaHUE
KYJIbTYPbI 3J0POBBA.

Pa3gea 5. Padora

U MOIIHOCTh. JHeprus (12 v)

Pabdora u MolIHOCTE
34

Mexannueckast pabora. MoutHocTh

3KCHepI/IMeHTaHBHOG OIpEaACICHUC
MEXaHU4YECKOM pa6OTBI CHJIBI TS2KECTU IIPU

LlennocTn Hay4HOrO
TO3HAHUS.
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MaJCHUY TeIa U CUIBLI TPEHUS IIPU PaBHOMEPHOM
HepeMEeIleHUH Tella 10 TOPU30HTAIBHON
MIOBEPXHOCTH.

Pacuér MomHocTH, pa3BuBaeMoil ipu NOJbEME 110
nectHule. Pemenue 3a1aq Ha pacyér
MEXaHU4eCKOH paboThl ¥ MOIIHOCTH

Ananranus
oOyuJatomerocs K
U3MEHSIOIIMCS
YCJIOBHUSAM COLIMATIBHOM
Cpenbl.

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBTYPBI 3J0POBBS.

IIpocTbie MeXaHU3MBI
(5w

[IpocThie MexaHU3MBI: pblYar, OJI0K,
HAaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus prruara. [lpumenenue
MpaBuJjia paBHOBECHS pblyara K OJIOKy.
«3onoroe npaBuino» mexanuku. KI1J]
MPOCTHIX MeXaHu3MOB. [IpocTrie
MEXaHU3MBI B OBITY U TEXHU- K. Ppiuaru
B TEJIE YeJIOBEKa

OnpeneneHye BEIMTPHIILIA B CHIIE TIPOCTBIX
MEXaHU3MOB Ha IPUMEpPE pbluara, NoJABUKHOIO U
HEMOABMKHOTO OJIOKOB, HAKJIIOHHOH MJI0CKOCTH.
HccnenoBanue yciioBUsl paBHOBECHUS pblyara.
OOHapyXeHHe CBOMCTB NPOCTHIX MEXAHU3MOB B
Pa3IMYHbIX HUHCTPYMEHTAX U IPUCIOCOOIEHUSX,
UCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAK)KE B ®KUBBIX opranuzmax (MC —
Ouosiorus). DKCIIepUMEHTAIbHOE 10Ka3aTeNIbCTBO
paBeHCTBa padOT IpU MPUMEHEHUN IIPOCTHIX
MEXAHU3MOB.

Onpenenenne KII/I HakTOHHOM MJIOCKOCTH.
Pemenue 3a1a4 Ha MpUMEHEHNE ITpaBUIIa
paBHOBecHs ppryara ¥ Ha pacuét KII1/]

LleHHOCTH HAYYHOTO
MMO3HAHHA.

Ananramus
oOyuarorerocs K
M3MEHSFOIIIMCS
YCIOBUSIM COLIUATBHON
Cpelpbl.

TpynoBoe BocruTaHue.
dopMupoBaHue
KYJIBTYPBI 37J0POBbSI.

Mexannueckasi
Heprus (4 4)

Kunerndeckas v moTeHIMAIbHAS
sHeprus. [IpeBpaiienue ogHOro BUIa
MEXAHUYECKOM HEPTUHU B APYroi. 3aKOH
COXpaHEHHUsI U U3MEHEHUS SDHEPTUHU B
MeXaHHUKe

DKCHEPUMEHTAIBHOE ONPEIeTICHNE U3MEHEHUS
KMHETUYECKON U MOTEHIIMAIIbHON YHEPTHUH Tea
IIPY €r0 CKAThIBAaHUU 10 HAKJIOHHOM IIOCKOCTH.
@opMyJIMPOBAHUE HA OCHOBE UCCIICIOBAHUS
3aKOHA COXPAHEHMS] MEXaHUUYECKON YHEPIUH.
OOcyxeHre rpaHuI] MPUMEHIMOCTH 3aKOHA
COXPAaHEHHUsI SHEPTUH.

Pemenne 3a7a4 ¢ nCoiab30BaHUEM 3aKOHA
COXpPaHEHUsI SDHEPTUH

LleHHOCTH HAayYHOTO
MIO3HAHUS.

A nanranust
oOyuarorierocs K
U3MEHSIOIINMCS
YCIIOBUSM COLIUAIBHOM
CpEIbl.

TpynoBoe BocnuTaHue.
dopmMmupoBaHUE
KYJIBTYpPBI 37J0POBBSI.

PeszepBHoe Bpems (3 gaca)
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8 kiacce

IIpumepHbIe TEMBI,
pacKpbIBaloIue
JaHHBIN pa3aen

NMpPOrpamMmsbl, U

KOJIHYECTBO 4aCOB,

OTBOJMMOE Ha UX
HU3y4eHHe

Y4ueOHoe copepxanmne

OcHOBHbBIE BU/IbI 1eSITEIbHOCTH YYAIIMXCS
MPH N3yYeHUH TeMbl (HA yPOBHE Y4eOHbIX
AeHcTBHIA)

OcHOBHbBIE HATIPABJIEHUS
BOCIIUTATEJILHOM
NeATEJLHOCTH

Pa3znen 6. TenioBble siBjaeHus (28 4)

Ctpoenue
U CBOiicTBA
BemecTBa (7 4)

OCHOBHBIC ITOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
CTpOeHU BenlecTra. Macca u pa3mepsl
aTOMOB U MOJIEKYJI. ONBbITHI,
MTOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH.

Moaenu TBEPAOTO, KUIKOTO

¥ Ta3000pa3HOT0 COCTOSIHUI BEIIECTRA.
Kpucrannumueckue u amopHbie TBEpABIE
tena. O0bICHEHUE CBOMCTB T'a30B,
JKUJKOCTEN U TBEPABIX TEJl HA OCHOBE
ITOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKON
teopur. CMauyMBaHUE U KallWIJISPHBIE
sABJ€HUA. TelIoBOe paclIuPEHHUE U CoKaTUE

Habnronenue u nHTEpIpeTanys OIbITOB,
CBHJICTEIbCTBYIOLINX

00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUH
BEILIECTBA: OMBITHI C Pac-

TBOPEHHEM PA3JIMYHBIX BEIIECTB B BOJE.
Pemenne 3a1a4 110 OIEHWBAHHIO KOJHMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHHIIE 00BEMa
BEILIECTBA.

AHaIN3 TEKCTa JPEBHUX aTOMUCTOB
(HampuMmep, pparmeHTa

noambl Jlykpernus «O npupoie Bemen») ¢
U3JI0’KEeHHEeM 000CHOBAaHUI aTOMHOW T'MITOTE3bI
(cMbIcioBOE yTeHHe). OneHka
yOeaUTeNbHOCTH ATUX OOOCHOBAHUIA.
OO0BbsicHeHrne OPOYHOBCKOTO JTBUKEHUS,
ABIeHU TUPPy3un

¥ pa3IMyYuii MKy HOIMU Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHYECKON
TEOPHH CTpOeHHUs BemecTBa. OObsICHEHHE
OCHOBHBIX Pa3JIMYMii B CTPOCHUU Ta3oB,
KHUIIKOCTEH ¥ TBEPIBIX TEJ C UCIIOIb30BaHUEM
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHUECKON
TEOPHH CTPOCHHUS BEIIECTBA.

[TpoBesieHNE ONBITOB MO BHIPAIIMBAHUIO

— Ilennoctn Hay4HOrO
MO3HAHUSL.
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KPUCTAJUIOB IOBAPEH- HOM COJIM WM caxapa.
[IpoBeneHue 1 0OBSICHEHNE OTIBITOB,
JIEMOHCTPHUPYIOLIUX KAWJUISIPHBIC SIBJICHUS U
SBJICHHE CMaylBaHUs.

OOBsSICHEHHE POJIH KAMUISIPHBIX SBICHUH TS
MOCTYIIJIEHUS BOJbI B opranu3m pactenui (MC
— Ouosorus).

Hab6nronenue, npoBeneHne u 00bsICHEHUE
OIIBITOB 110 HAOJIIOJECHUIO TEIIJIOBOT'O
pacIIMpeHHsI Ta30B, KUIKOCTEH U TBEPABIX TEIL.
OO0ObsicHeHHE coXpaHEeHUs 00bEMa TBEPIBIX
TeJ, TEKY4eCTH KUJIKOCTH (B TOM UYHUCIIE,
Pa3HUIIBI B TEKYUYECTH IS PA3HBIX
JKUJKOCTel ), naBieHus raza. [Iposenenue
OTIBITOB, IEMOHCTPUPYIOUTUX 3aBUCUMOCTD
JABJICHUSI BO3/lyXa OT ero o0béma u
HarpeBaHUs WU OXJIaXKICHUS,

1 X 00OBbsICHEHHE HAa OCHOBE
ATOMHOMOJIEKYJISIPHOTO YUeHUs. AHaIu3
MPAKTUYECKUX CUTYAIUH, CBA3aHHBIX CO
CBOVMCTBAaMM Ia30B, KUJIKOCTEN U TBEPIBIX TEIl

TenJjioBbie mpoueccol
(21 9)

Temmnepatypa. CBsi3b TEeMIIEpaTypbl CO
CKOPOCTBIO TETUIOBOTO JIBHKEHHS YaCTHII.
Buytpennss sneprusi. CnocoObl H3MEHEHUs
BHYTpPEHHEH dHEPTrHUH: TeIuioneperada u
coBepiieHne padboTsl. Busl
TeTIOTepeIauu: TETIONPOBOIHOCTb,
KOHBEKIIUS, U3TTyYCHHE.

KoaudecTBo TemoTel. Y aenbHas
TEIJIOEMKOCTD BellecTBa. TermioooMeH u
TEIJIOBOE paBHOBECHE. Y paBHECHHE
TEIJIOBOTO OaJlaHca.

IInaBneHue u oTBEpIEBaHNE
KPUCTAJJTMYECKHX BEIIECTB. Y JieNbHas

O6ocHOBaHME MPaBUIT U3MEPEHUS
TEMIIEPATYPHI.

CpaBHeHUE pa3NTUYHBIX CITIOCOOOB U3MEPEHUS U
ITKAJT TEMIIEPATYPHI.

HaOmronenue u 00bsICHEHHE ONBITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPruM Tela B pe3ylibTare Terionepeaadn u
paboThl BHEITHUX cwil. Habmonenne u
00BsICHEHUE OIBITOB, OOCYKICHHE
MPAKTUIECKUX CUTYAIUH, IEMOHCTPUPYIOIIHX
pa3IMYHbIe BUJIBI TETIJIONEPEeIayn:
TEIUIONPOBOIHOCTE, KOHBEKITUIO, H3TYICHHE.
VccnenoBanue siBIeHUs TEIIO0OOMEHA MpU

LlennocTn Hay4HOTO
MO3HAHMUSL.

A nanranust
oOyyarorerocs K
MU3MEHSIOLIUMCS
YCJIOBHUSAM COLIMATBHON
CpEIBbL.

TpynoBoe BociuTaHUe.
dopMHpoOBaHHE
KYJbTYPBI 3I0POBBS.
DKOJ0rn4ecKoe
BOCIIUTaHUE
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TeruioTa miaBneHus. [lapoobpazoBanue

u koHaeHcanus. Mcnapenue. Kunenue.

Y aenbHas TEIIOTa MapooOpa3OBaHusI.
3aBUCUMOCTD TEMITEpaTypPhbl KUTICHHUS OT
atMochepHoro naBieHus. BraxHOCTh
BO3]IyXa.

OHeprus TommBa. Y ieibHasi TeIaoTa
CrOpaHus.

[TpuHIMIBEI PaOOTHI TETIJIOBBIX JIBUTATEIICH.
KIIJI TenoBoro gBurarers.

TemnoBkle JBUTATEIIN U 3aIUTA
OKpYKaroIlen CpeIbl.

3aK0oH COXpaHEHUs U MPEBPAIlCHHS YSHEPTUU
B MEXaHWYECKHUX U TEIUIOBBIX MPOIeccax

CMEIIMBAHUU XOJOAHON U TOPSAYEH BOJIBI.
Habmtoienue ycTaHOBIIEHUS TEMIOBOTO
PaBHOBECHS MEKy FOPSIYEH U XOJIOJHOU
BOJIOH.

Onpenenenue (M3MepeHNE) KOJIUYECTBA
TEIUIOTHI, OJYYEHHOTO BOJOW MpH
TEMI000MEHE C HarpeThIM METAJUIMYECKUM
LUIHH]IPOM.

Ornpenenenne (MU3MEPEHKE) YACIbHON
TEII0EMKOCTH BelecTBa. Pemienue 3anay,
CBSI3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TEILIO-
ThI U TEIUIOEMKOCTH MPU TETJIOOOMEHE.
AHanu3 cuTyauil NpakTUYECKOro
MCIIOJIb30BaHUs TEIIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAIPUMEp B LIEIAX
AHEProcOepeKEHUS: TETION3OIIALINSA,
SHEProcOEeperaroue KpoIiiy,
TEPMOAKKYMYJISTOPHI U T. 1.

HaGnronenue siBneHui ucnapenus u
KoHAeHcauuu. McenenoBanue mpouecca
WCIIApEHUs Pa3IMYHBIX XKUJIKOCTEH.
OObsicHeHHE SBJICHUI UCTIapeHUs] U
KOHJICHCALIUX HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
Habmroienue u o0bsicCHeHHE TIpolecca
KHUIICHHUS, B TOM YHCJIE€ 3aBUCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
Ornpenenenne (MU3MEPEHNE) OTHOCUTEIIBHON
BJIaKHOCTH Bo3ayxa. Habmronenue nporecca
IUTABJIEHUS] KPUCTAJUTMUECKOTO BEIIECTBA,
HanpuMep JIpJa.

CpaBHEHHE TIPOIIECCOB TIIaBICHUS
KPUCTAJTIMYECKUX TEJI U pa3MITrdeHUsl IpU
HarpeBaHuu aMOpQHBIX TeJl.
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Ornpenenenne (M3MEPEHNE) YACIbHON TEIJIOTHI
riaBsieHus Jbjaa. OObscCHEHUE SIBICHUN
IJIABJICHUS U KPUCTAIU3AI[MU HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yueHUsl. Perenue
3a/1a4, CBSI3aHHBIX C BHIYMCIIEHUEM KOJIMYECTBA
TEIJIO- ThI B IPOLIECCAX TEIUIONEPEAAUN IIPU
MJIABJICHUU U KPUCTAIUIM3AINHI, UCTIAPEHUU U
KOH/JICHCALIUH.

AHanu3 cuTyauil NpakTUYECKOro
MIPUMEHEHUS SBJICHUM IJIaBJICHUS U
KPUCTAJUTH3ALIUU, HATIPUMED, TTOTyUEHUE
CBEpX- YUCTHIX MATEpPUAJIOB, COJIEBas IpeJiKa U
ap.

AHanu3 paboThl U 00bACHEHUE PUHIIUTIA
JIEUCTBUSI TETJIOBOTO JIBUTATEIIS.

Bbluncnenye KoimMuecTBa TEIoThl,
BBIJICJISIFOIIETOCS [IPU CTO-PAHUH PA3THUYHBIX
BUI0B ToruuBa, U KIIJ[ nBurarens.
OO0cyx1eHrne YKOJIOTUYECKUX TTOCIECTBUIN
WCIIOJIb30BAHUS JIBUTATEICH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIJIEKTPOCTAHIINI
(MC — skonorusi, Xumusi)

Pa3nes 7. DaekTpuyecku

e U MarHUTHbIe siBJieHust (37 4)

JJIeKTpHYeCKHe
3apsabl. 3apsiKeHHbIe
Tesa

U UX B3auMojelicTBHe
(79)

Onexrpuszauus Tein. J[Ba poga
ANEKTPUYECKUX 3aPsA0B.
B3aumoaeicTBue 3apsyKeHHBIX Tell. 3aKOH
Kymona.

Onexrpuueckoe nosie. [TpuHnmn
CYIIEPIO3UINH DJICKTPUUECKUX ITOJTEH.
Hocurenu snekrpudeckux 3apsaos.
DJIEMEHTAPHBIN SJIEKTPUUECKHM 3apsi.
Crpoenune atoma. IIpoBosHUKY 1
JTURJIEKTPUKU. 3aKOH COXPAHEHUS

Habmtoienue 1 mpoBeieHre OTbITOB 10
AJIEKTPU3AINAN TEJI IPH COMIPUKOCHOBCHHUH U
UHIYKIUEH.

HaOmronenne u 00bsICHEHNE B3aUMOIENCTBUSA

OO0bsicHeHHEe TPUHIINIIA ACHCTBUS
anekTpockona. OObsICHEHUE SIBIICHUH
AIIEKTPU3ALUN TIPU COMPUKOCHOBEHUHU TEN U
MHAYKIMEN C UCTIOIb30BaHUEM 3HAHUM O
HOCHUTEJISIX IEKTPUUYECKUX 3apsI0B B

SJICKTPHUYCCKOTI'O 3apsaga

BCIICCTBC.

OJIHOMMEHHO U pa3HOI/IMéHHO 3apAKCHHBIX TCJI.

IlenHocTH Hay4HOTO
IIO3HAHMUS.

A nanranust
oOyyarorerocs K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATBHOM
CpEIBbL.

TpynoBoe BociuTaHue.
dopMHpoOBaHHE
KYJBTYPBI 310POBBSI.
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Pacno3naBanue v 00bICHEHUE SIBICHUM
AJICKTPU3ALHHN B TI0- BCSAHCBHOU KHU3HU.
HaOmronenue u 00bsICHEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHCHUS
AIIEKTPUYIECKOTO 3apsia.

HabGmro1eHre OIbITOB IO MOCIHPOBAHUIO
CHUJIOBBIX J'II/IHI/II\/'I BHeKTpI/I‘IeCKOI‘O I10JI41.
HccnenoBanue JeHCTBUS JIEKTPUICCKOTO
II0JIsI Ha HpOBOI[HI/IKI/I nu I[I/IE)HGKTpI/IKI/I

MMocTossHHBIH
JIEKTPUYECKHH TOK
(20 v)

DIIEKTPUUYECKUI TOK. Y CI0BUs
CYILIECTBOBAHUS AJIEKTPUIECKOTO TOKA.
McToyHMKHM ITOCTOSHHOTO TOKA. JlencTBus
AIEKTPUUECKOTO TOKA (TEIIOBOE,
XUMHYECKOEe, MaTHUTHOE). DIEeKTPUIECKU
TOK B JKUJIKOCTSAX U Ta3ax.

Onektpuueckas nenb. Cuia Toka.
DNEeKTpUUECKOe HAMpPsKEHHE.
ConpoTuBieHHe MPOBOAHUKA. Y IEIbHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma Ju1st
yuactka nenu. [locnenoBarensHoe

Y TIapaJljieIbHOE COEMHEHNE TTPOBOIHUKOB.
PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH Jxoyns—Jlenna. DnekTponpoBoiKa U
MOTPEOUTENH SIEKTPHUUECKOI SJHEPTUHU B
OBITY.

KopoTtkoe 3aMbIkanne

Habmtoienue pa3nuyHbIX BUIOB A€UCTBUA
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOM JKU3HU.
COopKa 1 UCIIBITAaHHUE AIIEKTPUYECKON IIeTTH
MOCTOSTHHOTO TOKaA.

H3mepeHue cuiibl TOKa aMIepMeTpoM.
H3mepeHne 3JeKTpUUECKOT0 HAPsKEHUS
BosIbTMETpOM. [IpoBenienne u o0bsicHeHue
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTb
AIIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA
OT €ro JJIMHBI, IIONIaId TONEPEUHOT0 CEYEHUS
U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIEr0 Yepe3 PE3UCTOP, OT
CONPOTHUBIIEHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3UCTOpE.

[IpoBepka npaBuia CIOKEHUS HAPSHKEHU I
IIPU [1OCJIEJOBATEILHOM COEIMHEHUU JIBYX
pPE3UCTOPOB.

[TpoBepka nmpaBuiia AJisi CUIIBI TOKA MPU
[apajuIeIbHOM COEIMHEHUU PE3UCTOPOB.
AHanu3 cUTyalui nociae10BaTeIbHOro U
NnapajuieJIbHOTO COCIMHEHHS IPOBOJHUKOB B
JIOMAITHUX JIEKTPUICCKUX CETSX.

Pelenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHA

Llennoctr Hay4HOTO
MO3HAHUSL.

Ananranus
oOyyaromierocsi K
U3MEHSIOILUMCS
YCJIOBHUSAM COLIMATBHOM
Cpenbl.

TpynoBoe BociuTaHue.
dopMHUpOBaHHE
KYJIbTYpPBbI 3J0POBBS.
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Owma u dpopmyn pacuéra 3IeKTPHIECKOTO
COIIPOTHUBJIEHUS NPH MOCIEA0BATEILHOM U
[apajuIeIbHOM COEIMHEHNN IIPOBOJHUKOB.
Onpenenenue paboThl AIEKTPUUYECKOTO TOKA,
IIPOTEKAIOILEro yepe3 pesuctop. OnpeneneHue
MOIITHOCTH 3JIEKTPHUUECKOr0 TOKA, BbIACIIIEMON
Ha pe3UCTOpE.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HalpsyKEHUs Ha HEH.
Onpenenenne KII/] narpesarensi.
Hccnenoanue npeoOpa3oBaHUs SHEPTUU IPU
nobEME TPy3a AIIEKTPOABUTATENIEM.
OObsicHeHHE yCTPOWCTBA U IPUHLIMIIA
JeMCTBUS TOMAITHUX 3JIEKTPOHATPEBATEIbHBIX
puOOpOB.

OOBsicHEHHE IPUYUH KOPOTKOI'O 3aMbIKaHUS U
NPUHIAIA JCHCTBUS TUIABKUX
HpeOXpaHUTENCH.

Pemienue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA
Jxoyns—Jlenna. Habmonenue
BO3HHUKHOBEHUS JIEKTPUYECKOTO TOKA B
KHUJIKOCTH

MarHuTHbIe SIBJICHUS
(6

ITocTossHABIe MaruuTeL. B3anMoiencTere
MMOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
MaruuTtHoe 1oje 3eMIIM U €ro 3HaYCHHUE
JUTS SKA3HU

Ha 3emuie. OnbIT OpcTena. MaruutHoe mosie
ANEKTpUUECKOro Toka. [Ipumenenue
3JIEKTPOMAarHMTOB B TEXHHUKE. J{elicTBre
MarHUTHOTO TOJI Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIH IOCTOSHHOTO TOKA.
Hcnonp3oBanue 31eKTpoABUTaTENEH B
TEXHUYECKUX yCTPONCTBAX

Y Ha TPAHCTIOPTE

HccnenoBanne MaroiuTHOTO B3aUMOJICHCTBHS
MMOCTOSIHHBIX MarHUTOB.

I/IsyquHe MArdvTHOT O I1OJIS ITOCTOSSHHBIX
MarHuTOB NP UX OOBbETUHEHUH U Pa3eliCHUN.
HpOBCI[GHI/Ie OIIBITOB I10 BI/ISyaJ'II/ISaHI/II/I T10JI51
MMOCTOSIHHBIX MarHUTOB.

I/IsyquHe SBJICHUS HAMAarHUYMBaAHU S
BemiecTBa. MccaenoBanue qeMcTBUS
BJ'IGKTpI/I'-IeCKOFO TOKA Ha MaFHI/ITHYIO CTpeJ'IKy.
IIpoBeneHue OnbITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHUJIbBI BSaHMO)IefICTBHﬂ KaTyHIKI/I
C TOKOM M MarHuTa OT CWJIbl U Ha- MIPABJICHUS

[HennocTH Hay4HOTO
MO3HAHUSL.

Ananranuys
oOyuarorierocs K
M3MEHSIOIUMCS
YCIIOBUSM COLUATBHON
Cpenbl.

TpynoBoe BocriuTaHue.
dopmupoBaHUe
KYJIBTYPBI 3J0POBbSI.
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TOKA B KaTYIIKE.
AHanu3 cuTyanui NpakTH4eCKOro
NPUMEHEHHS JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, IPOMBIIIJIEHHOCTH,
MEJIUITUHE).

N3yuenue neiicTBUA MarHUTHOTO MOJISI HA
IIPOBOJIHUK C TOKOM. M3yueHue nencreus
AIEKTPOIBUTATEIIS.

N3mepenue KII/] aiekTpoasuraTenbHOU
ycTaHOBKHU. Pacnio3HaBaHue u aHaIu3
Pa3JIMYHBIX IPUMEHEHUN 3JIEKTPOIBUTATENCH
(TpaHcnopT, OBITOBBIE YCTPOIICTBA)

JIeKTPOMATrHUTHas OnbITbI Dapanes.
HHAYKOMA (4 1) JJIEKTPOMArHUTHOM ~ MHIAYKLIHH.
Jlenma.

Onekrporerepatop. CriocoObl MOTyYeHUs
ANEKTPUUECKON SHEPTUU. IIEKTPOCTAHIIIHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHU

SBnenne
[IpaBuio

OMBITHI 110 HCCICIOBAaHUIO ABJICHUA
BHGKTPOMaFHHTHOﬁ WHAYKIHU: UCCIICJOBAHUC
W3MCHCHMI 3HAYCHUS U HaIpaBJICHUA
HHAYKOUOHHOI'O TOKA

LlenHoCTH Hay4HOrO
ITO3HAHMUS.

Ananranuys
oOyuarorerocs K
M3MCHSIOIIIMCS
YCIIOBHSIM COLIMAJIBHOM
Cpenbl.

TpynoBoe BocIUTaHUE.
dopMuUpoBaHUE
KYJIbTYPbI 3JOPOBBS.

PeszepBHoe Bpemst (3 vac)

9 kaacc

IIpumepHbIe TEMBI,
packpbIBaolIue JaHHbIA
paszaes nporpaMmsl,

U KOJINYECTBO YaCOB,
OTBOAMMOE HA UX H3y4YeHHe

Yu4eOHoe conepxanue

OcHoBHbIE BU/IbI 1eSITeIbHOCTH YYALIUXCS
NP U3Yy4YCeHNH TeMbl (Ha YPOBHe y4eOHBbIX
aeicTBUil)

OcHOBHbBIE HalpaBJICHUS

BOCIIUTATEJILHOM
AeATeJIbHOCTH

Pa3znea 8. Mexannueckue siiaeHus (40 u)

Mexannueckoe
JBUKEHHEe
M CIIOCOOLI ero

MexaHuyeckoe IBUKECHUE.
MarepuanbHas TOUKa.

Cucrema orcuéra. OTHOCUTEIIFHOCTD

AHanu3 u 00CyXJIeHHE PA3INYHBIX IPUMEPOB
MEXaHMYECKOTO JBHKEHUS.
OO6cyxaeHne rpaHull TPUMEHUMOCTH MOJIENN

LlernocTy Hay4HOrO
MO3HAHUS.
Ananranus
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onucanus (10 1)

MEXaHUUYECKOT 0

JIBYDKEHUSL.

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBxenue. HepaBHomepHoe

npsiMosIHeHOe BIKeHue. CpeaHsis

Y MTHOBEHHast
CKOpPOCTb T€JIa IPU HEPABHO-
MEPHOM JIBH>KEHUU.
Yckopenue. PaBHOyCKOpEHHOE
MPSIMOJIMHEIHOE IBHKEHUE.
CBobosHOE mazieHue.

Omnbrtel [Manunes.
PaBHOMEpHOE nBUXKEHUE

1o okpyxHoctu. [lepuon

Y 9acTOTa OOpaIicHHUs.

JIuneiinas u yriioBasi CKOPOCTH.

[HenTpocTpemMuTenbHOE
YCKOpEHHUE

«MmaTepualibHast
TOYKa».

Ornucanre MEXaHUYECKOTO JIBHXKCHUS
pa3IMYHBIMU crioco0amu (ypaBHEHHUE,
Tabnuua, rpaguk).

AHanu3 )XU3HEHHBIX CUTYyalUi, B KOTOPBIX
IIPOSIBIISIETCS. OTHOCUTEIBHOCTD
MEXaHUYECKOIO JIBUKEHUS.

HabnroieHue MexaHu4eckoro JBUKEHUs Tela
OTHOCHUTEJIBHO PAa3HbIX T€N OTCYETA.
CpaBHeHuE MyTeil U TpaeKTOPUI ABUKEHUS
OJIHOTO U TOT'O %€ TeJIa OTHOCUTENIBHO Pa3HbIX
TEJI OTCYETA.

AHanu3 Tekcta ['anunes 06 OTHOCUTETBHOCTH
JIBIDKECHUSI; BBITIOJTHEHUE 33JIaHUM 110 TEKCTY
(CMBICTIOBOE UTEHUE).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
Opycka Wi ABM>KEHUS [IapUKa M0 HAKIOHHON
IJIOCKOCTH.

AHanu3 1 00CcyxeHre crnoco0oB
IpUOIKEHHOTO OIpeIeJIeHHs] MTHOBEHHOU
CKOPOCTH.

OmnpeneneHne CKOpOCTH PABHOMEPHOTO
JIBIDKECHUSI (IIapUKa B KUJIKOCTH, MOJIEIN
AIEKTPUYECKOTO aBTOMOOWJIS | T. 11.).
Ornpezenenne myTu, IPOUIEHHOTO 33 JaHHBIN
MIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TeJa 10
rpaduKy 3aBUCUMOCTH TTyTH

PaBHOMEPHOTO JABUKEHUSI OT BPEMEHH.
OO0cyx1eHre BO3MOKHBIX MPUHIIUIIOB
JeicTBUS TPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(cmmomMeTpoB). Berunciaenue myTu U CKOPOCTH
IIPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM
JBIDKCHUH TeJIa.

oOyuJaromerocs K
M3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATIBHOM
CpelBl.

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBbTYpPBI 3J0POBBS.
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OmnpeneneHue MPOUIEHHOTO IMTyTH U YCKOPEHUS
JBYDKEHUS Teja Mo rpaduKy 3aBHCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKEHUS Tella OT BPEMCHHU.
OrnpezenieHre yCKOPEHUs Tena npu
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOU
TJIOCKOCTH.

W3mepeHue neproia u 4acToThl OOpaieHus
TeJa IO OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
ABYOKCHUSA TECJIa IO OKPYKHOCTH.

Penrenue 3amau Ha onpezienicHue
KHHCMATUYCCKUX XaPAKTCPUCTUK
MEXaHUYECKOTO JTBMYKCHUS Pa3IMYHBIX BUIIOB.
Pacnio3naBanue u mpuoOIMKEHHOE ONMUCAHNE
pa3InYHBIX BUIOB MEXAHHUYECKOTO JBMIKCHUS B
MIPUPOJIC U TEXHUKE (Ha MPUMEpPax CBOOOIHO
NaIAlONINX TEJl, JBM)KCHUS JKUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJCTB U JIP.)

B3aumopneiicrBue Tea (20 u)

ITepBb1it 3ak0oH HproTona. Bropoi
3akoH HprotoHa. Tpernii 3akoH
Herorona. IIpuHnun cynepno3sunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia
TPEHUSI: CUJIAa TPEHUS CKOJIbXKEHUS,
CHJIa TPEHHUS MTOKOSI, IPYTHE BUJIBI
TpeHus. Cuiia TSHKECTH U 3aKOH
BCEMUPHOI'O TATOTEHUs. Y CKOpEHUE
CcBOOOIHOTO TajieHus. JIBIKeHHE
mia”eT Bokpyr Connua. [lepsas
KocMudeckasi ckopocTb. HeBecomocTh
U neperpy3ku. PaBHoBecue
MaTepUaIbHOU TOUKH. AOGCOIIOTHO
TBEpOE Te10. PaBHOBECHE TBEPAOTO

Habmtoenue u 06CykIeHre OTBITOB C
JIBMKCHHEM TeJla MPU YMEHBIICHUH BIIUSHUS
JIPYTHUX Tell, IPENATCTBYIOIINX JABHKEHUIO.
Amnanu3 texcra ["anumies ¢ onucanuem
MBICTIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33/IaHUI TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cyxeHre BO3MOKHOCTH BBITTOJIHEHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CUCTEMAaX
oTcuéra.

HabGmronenue u o0cyX1eHre MEXaHMUECKIX
SIBIICHUH, MPOUCXOIANINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHO- MEPHOM U
YCKOPEHHOM JIBUKEHHH OTHOCUTEIHHO

IMennocTH Hay4HOTO
MIO3HAHMUS.

A nanranus
oOyyarorerocst K
U3MEHSIOIINMCS
YCJIOBHUSAM COLIMATBHOM
CpEnbl.

TpynoBoe BociuTaHue.
dopMHpoOBaHHE
KYJBTYPBI 310POBBSI.
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TeJa ¢ 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp
TSKECTU

KaOuHeTa PU3UKH.

JeiicTBHS ¢ BEKTOpaMU CUJI: BBIMOJTHEHUE
3aJJaHUM 110 CIIOKEHUIO U BBIYUTAHUIO
BeKTOpOB. HabmroaeHue u/uiam npoBeieHre
OMBITOB, IEMOHCTPUPYIOITUX 3aBUCUMOCTD
YCKOpEHUS Tella OT MPUJIOKEHHON K HEMY
CHUJIBI U MACCHhI TeJa.

AHanu3 u 00bsICHEHHE SIBIICHUH C
UCII0JIb30BaHUEM BTOPOro 3akoHa HbroToHa.
Pemmenue 3aa4 ¢ ucnonb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA U TTpaBMIIa CIIOKEHUS CHIL.
Omnpenenenne KECTKOCTU MPYKUHBIL.

AHanu3 cUTyaluid, B KOTOPBIX HAOIIOAAI0TCS
yrnpyrue aegopmaiiiu, U uX 00bsICHEHUE C
HCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemmenue 3a1a4 ¢ MCMoNb30BaHUEM 3aKOHA
I'yka.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIb)KEHUS

OT CHJIBI HOpMaJIbHOTO AaBiieHus. OOCyx aeHNE
pe3ynbTaToB HccienoBanus. OnpeneneHue
Kod(puImenTa TpeHHs CKOJIbKEHHUS.
W3mepenne cuiibl TpEHUS TOKOA.

Pemenue 3a1a4 ¢ ucnosib30BaHUEM (HOPMYJIIbI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.

AHanM3 IBMXEHHS TeJ TOJIBKO MO ACHCTBUEM
CHUJIBI TSDKECTH — CBOOOJIHOTO Ma/ICHUS.
OObsicHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO MAJCHUS OT MACChI TeNa.
OrieHKa BETMYUHBI CUJIBI TATOTCHHS,
JENCTBYIOIIEH MEXy IBYMS TeJaMu (JU1s
Pa3HBIX Macc).

AHanu3 ABMKEHUS HEOECHBIX TeJ MOJ
JIEHCTBUEM CHJIBI TATOTEHUS (C
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UCTIOJIb30BAHUEM JIOTIOJIHUTEIBHBIX
HMCTOYHUKOB MHpopMaiun). Pemenne 3anay ¢
MCII0JIb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYJIBI IS pacuéra CHUIIbI
TSKECTH.

AHann3 OpUrHHAIBHOTO TEKCTA,
OTIHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOI'O TATOTEHUS; BBIMOJIHEHNUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE YTEHHUE).

Habmronenue u 06cyk/1eHre OIbITOB 10
M3MEHEHUIO Beca Tella IIPU YCKOPEHHOM
JIBUKCHHH.

AHanm3 ycJa0BUN BO3HUKHOBEHHSI HEBECOMOCTH
U Tiepe- TPy3KHu.

Pemenue 3aa4 Ha onpe/iesieHne Beca Tea B
Pa3IMYHBIX YCIOBUSIX.

AHanu3 cui, JEUCTBYIOIIUX Ha TEJIO,
nokosiuieecs Ha onope. Onpenenenne HeHTpa
TSKECTH Pa3IMYHBIX T

3akonsbl coxpanenus (10 4)

Nmnynsc Tena. U3menenue
uMmnynbsca. Mnynsc cuibl. 3aKoH
COXPAaHEHHUs UMITyJbca. PeakTuBHOE
nBKeHrne. Mexanudeckast paboTa u
MouHocTh. PaboTa cun TskecTH,
yOpYrocTH, TpeHust. CBsi3b SHEPTUU U
paloThI.

[TorenmanpHas 3HEprus Teina,

MOAHATOr0 HaZl MOBEPXHOCTHIO 3CMIJIH.

[ToTenumanpHas SHEPTUs CKATON
MIPYXHUHBI.

Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTuu. 3aKOH
COXpaHEHUsI MEXaHNYECKON IHEPTrUun

HaGnronenue u o0CykaeHue ONBITOB,
JEMOHCTPUPYIOIINX Nepeady UMITYJIbca PU
B3aMMOJEICTBUU TE€J, 3aKOH COXPAHEHUS
HUMITYJIbCa MPU a0COJIFOTHO YIPYTOM H
HEYIPYroM B3aUMOJICHCTBUU TEIL.

AHanu3 cUTyaluii B OKpYy>KaroIIeH >KU3HU C
MCII0JIb30BAaHUEM 3aKOHA COXPaHEHUs
HMITYJIbCA.

Pacnio3HaBaHue sIBIEHUS PEAKTUBHOTO
JIBUXKEHUS B mpupoze u Texuuke (MC —
ouonorus).

IIpuMeHeHne 3aKk0Ha COXpaHEHUsT UMITYJIbCA
JUIsl pacuéra pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEyNpyroro B3auMOAEHCTBHUSI,
YIPYTOro LEHTPAIBHOIO B3aUMOAECHCTBHSI

IMennocTH Hay4HOTO
MIO3HAHMUS.

A nanranus
oOyyarorerocst K
U3MEHSIOIINMCS
YCJIOBHUSAM COLIMATBHOM
CpEnbl.

TpynoBoe BociuTaHue.
dopMHpoOBaHHE
KYJBTYPBI 310POBBSI.
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JIBYX OJUHAKOBBIX T€JI, OJTHO U3 KOTOPBIX
HETOABUKHO).

Pemenne 3a1a4 ¢ UCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UM- IyJIbCA.

Onpenenenue padbOThI CHIIBI YIPYTOCTH pU
noAbEMeE rpysa C UCIOJIb30BaHUEM
HETOABIKHOTO U TIOABHYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

W3mepenne NOTeHIMAIBHON SHEPTUU YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.

N3mepenre KHHETUYECKOM YHEPTUU Tena 110
JUTMHE TOPMO3HOT'O ITyTH.

OKCHEpUMEHTAIbHOE CpaBHEHUE W3MEHEHUs
MOTEHIMAIbHOM U KNHETUYECKON SHEPIHil Tela
IIPU ABUKEHUU 110 HAKJIIOHHOM TUIOCKOCTH.
DKcnepuMeHTalbHasi IPOBEpKa 3aKOHA
COXPAHEHHsI MEXaHUYECKOW SHEPTUH IIpU
CBOOOHOM Na/ICHUU.

IIpuMeHeHne 3aK0Ha COXpPaHEHUS
MEXaHUYECKOW SHEPTUU JUIsl pacyeéra
MOTEHIMAIBHON U KUHETUYECKOW SHEPTUM
Tena. Pemenue 3a1a4 ¢ HCNOIb30BAHUEM
3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPIUMU.

Pasznen 9. Mexannyeckne kojie0aHus U BOJIHBI (15 1)

Mexanndeckue Kosie0aHus
(79

KomnebaTennHoe ABHKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUI: TIEPHO/I, HaCcTOTa,
aMIuIuTyza. MaremaTuyeckui u
MIPYKUHHBIA MasSTHUKH.
[IpeBparnienue sHepruu npu
K0J1€0aTeIbHOM ABHUKEHUH.
3aryxaromue KoneOaHusl.
Breinyxxaennsie konebanus. Pezonanc

HaOmronenne xoiebanuii Mo JeHCTBUEM CHII
TSOKECTH U YIIPY- TOCTH M OOHApYKEHUE
MoA00OHBIX KOJIEOaHUH B OKPYIKAIOIIEM MHpE.
AHanu3 xoneGaHui rpy3a Ha HUTH U Ha
npyxuHe. OnpeneseHne 4acTOThI KoJeOaHui
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasTHUKOB.
HaOmronenne u 00bsICHEHNE SIBIIEHUS
pe3onanca. MccrnenoBanue 3aBUCHMOCTH
nepuo/ia KojaeOaHuil MOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

[HennocTH Hay4HOTO
MO3HAHMUS.

Ananranuys
oOyuatorerocs K
W3MEHSIIOIIUMCS
YCIIOBUSM COLUATbHON
Cpenbl.

TpynoBoe BocriuTaHue.
dopMupoBaHUE
KYJIBTYPBI 3J0POBbSI.
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[TpoBepka HE3aBUCUMOCTH MEepHoIa KoJieOaHui
rpy3a, NOJBEIICHHOTO K JICHTE, OT MacChl
rpy3a. Habmonenue u 00cyk1eHne OnbITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTH TIEpHOIa
KOJICOAHUH MPYKUHHOTO MassTHUKA OT MACChI
rpy3a U )KECTKOCTU TPYKUHBIL.

[TpumMeHeHne MaTeMaTHYECKOTO U MPY>KUHHOTO
MasiTHUKOB

B Ka4eCTBE MOJIEJICH ISl OTMCaHMsI KoJeOaHui
B OKpY’KaloIIeM MHpE.

Pemenue 3amay, CBSI3aHHBIX C BBIYHCICHHEM
WJIM OLICHKOM 4acTOThI (TIeprojia) KoaeOaHuit

MexaHuyeckue BOJIHBI. CaolicTBa MEXaHUYECKUX BOJIH.

3ByK JlnmuHa BoJiHbl. MexaHu4eCcKre BOJIHbI

8 v) B TBEPAOM TeJI€, CEICMUYECKUE
BOJIHBI.

3Byk. [')poMKOCTS 3ByKa
1 BbIcoTa ToHa. OTpa)keHUE 3ByKa.

Wnudpa3Byk u yabTpa- 3ByK

OOGHapy>XKeHHE W aHAJIM3 BOJHOBBIX SIBJICHHUI B
OKpY’KaloIIeM MHpeE.

Habimoienue pactpocTpaHeHUs MPOIOJIbHBIX U
MONEPEYHbIX  BOJH  (HA  MOACIH) U
OoOHapyXeHHE aHAJIIOTMYHBIX BHJIOB BOJH B
npupoe (3ByK, BOJISIHbIE BOJIHBI).

Brrancnenue JIMHBI BOJTHBI H CKOPOCTH
pacmipocTpaHeHHs 3BYKOBBIX BOJIH.
DKCTIIEpUMEHTAIBHOE OIPEICIICHIE TPAHUIT
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHMIA.
Habimroienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT
9acTOTHI (B TOM YHCIIE C UCIIOJIB30BAaHUEM
MY3BIKQJIBHBIX HHCTPYMEHTOB).

Habmtoienue u 00bsiICHEHNE SIBJICHHS
aKyCTHUYECKOTO PEe30HAHCA.

AHann3 OpUTMHATBFHOTO TEKCTA,
MTOCBSIIIEHHOTO MCITOIH30BAHMIO 3BYKA (HITH
yIbTpa3ByKa) B TEXHUKE (IXOJIOKAIHS,
YIBTPa3BYK B MEAMIIMHE U JIP.); BHITTOJTHEHUE
3aJJaHUH MO TEKCTY (CMBICIOBOE UTEHUE)

— Ilennoctn Hay4HOrO
MTO3HAHUS.

— Apanranus
oOyuarorierocs K
M3MEHSIOIIMCS
YCIOBUSIM COLUATBHON
Cpenpbl.

— TpynoBoe BocnuTaHueE.

— ®opmMmupoBaHUE
KYJIbTYPbI 3J0POBBA.

Pazjnen 10. DinekTpoMarHuTHOE MoJjie U YJIEKTPOMATHUTHBIE BOJIHBI (8 1)

:‘)HGKTpOMaFHHTHOG moJjie 1 ‘ 3J'ICKTpOMaFHI/ITHOC TI0JIC.

[Toctpoenue paccyx1eHnit, 000CHOBBIBAIOIINX

‘ — llenHocTu Hay4HOrO
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JICKTPOMAIrHUTHBIC BOJTHBI
(64)

DneKTpoMarHuTHeIe BoJHBI. CBOMCTBA
AJICKTPOMAarHUTHHIX BOJH. [IIkama
3JEKTPOMArHUTHBIX BOJIH.
Hcnonbs30Banme 3EKTPOMArHUTHBIX
BOJIH JIJISL COTOBOM CBSI3H.
DneKTpoMarHuTHas IPUPO/Ia CBETa.
CkopocTtb cBeTa.

BomHoBEIE cBOliCTBA cCBETA

B3aMMOCBSI3b JIEKTPUIECKOTO U MAaTHUTHOTO
noJjied. DKCIEepUMEHTAILHOE U3YUYCHUE
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM
YHCJIEC C TOMOIIBI0 MOOMIILHOTO Tejie- oHA).
AHann3 peHTTeHOBCKUX CHIMKOB
YeJI0BEUYECKOr0 OpraHu3Ma.

AHaIM3 TEKCTOB, OMMCHIBAIOIIUX MTPOSIBIICHUS
AIIEKTPOMArHUTHOTO U3ITyYEHUs B IPUPO/IE:
JKUBBIC OpPTraHU3MbI, U3ITy4eHUsI HEOSCHBIX TEI
(CMBICTIOBOE UTEHUE).

Pacnio3naBaHue u aHaIU3 pa3IndHbIX
MPUMEHEHUN AJIEKTPOMArHUTHBIX BOJH B
TEXHHKE.

Pemenue 3anay ¢ ucnonb3oBanueM GhopMyi
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJIH,
JUTMHBI BOJIHBI U YaCTOTHI CBETA

ITO3HAHMUS.
Ananranys
oOyyarorerocst K
M3MCHSIOLIMCS
YCJIOBHSIM COLIMAIBHOM
Cpelbl.

TpynoBoe BociUTaHHE.
dopmupoBaHUe
KYJbTYPBI 37J0POBBA.
DKOJIOTHYECKOe
BOCIIUTAHHUE

Pasnen 11. CBeroBble siBiienus (15 4)

3aKoHBI pacnpoCTpaHeHHUS
cBeta (6 1)

Hcrounuku csera. JIlyueBas Moaenb
ceera. [IpamonuneitHoe
pacnpoCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. OTpaxkeHue cBeTa.
IInockoe 3epkano. 3akOH OTpaskeHUs
CBeTa.

IIpenomiieHne cBeta. 3aKOH
MIPEIOMJIEHUS CBETA.

IlosHOE BHYTpEHHEE OTpaKEHNE
cBera. lcronb30BaHne BHYTPEHHETO
OTpa)KEHUS B ONTHYECKUX CBETOBOAAX

Habmtoienue onpITOB, AEMOHCTPUPYIOIIUX
SIBIICHUE TIPSIMOJIMHEHHOTO PaCIPOCTPaHEHUS
cBeTa (BOSHHUKHOBEHHE TE€HU U IOJIY- TEHH), U
WX HHTEPIIPETAIUS C HUCIIOJIb30BAHHEM
MOHSITHSI CBETOBOTO JIyua.

OO0BsicHeHHE U MOJICTIUPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHHH.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKCHUS
CBETOBOTO JIy4ya OT yIJia MajeHusl.

W3ydeHue cBOMCTB N300pakeHuUs B INIOCKOM
3epkaine. Habmronenre u 0o0bsICHEHHE OTIBITOB
TI0 MTOJTYICHUIO H300PKEHUH B BOTHYTOM H
BBHIMYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHUE OIBITOB TI0 MTPEJIOMIICHHIO CBETa
Ha TPaHUIle Pa3TUYHBIX CPEJl, B TOM YHCIIE
OTIBITOB C MTOJIHBIM BHYTPEHHHUM OTPaKCHHEM.
VccrnenoBaHne 3aBUCIMOCTH yTJia

lennocTr Hay4HOTO
MIO3HAHMUS.

A nanranust
oOyyarorerocs K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATbHON
CpEnBbl.

TpynoBoe BociuTaHue.
dopMHUpOBaHHE
KYJIbTYpBbI 3J0POBBS.
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MMPCJIOMJICHUA OT yTJia MMaACHUA CBETOBOI'O
Jy4a Ha TPAHULE «BO31YX—CTEKIO».
Pacnio3naBaHue SIBIICHUN OTPAKEHUS U
IPEJIOMIIEHUS CBETA B [IOBCEIHEBHON KU3HH.
Amnanns 1 00bSICHEHHUE IBICHUS OIITHYECKOTO
MHUpaxa.

Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHOB
OTpayKEHHsI ¥ IPEJTOMIIEHUS CBETa

JIMH3BI M ONITHYECKHE
npudopsl (6 4)

JImnza, xom Jydyed B
Onrtuyeckas cucTemMa.
OnTudeckne puOOpsI: GoToanmapar,

JIMH3C.

MHUKPOCKOIT
n Tejieckon. I'7a3 Kak omnTHdecKas
cHhcTEMA. bruzopykocth u
JATbHO30PKOCTh

[Tomrydenue n300pakeHHid ¢ TTOMOIIIBIO
CcOOMpAroIIe U PaCCEUBAOIICH JINH3.
Ornpenenenne POKYCHOTO PACCTOSTHUS U
ONTUYECKOM CUITBI COOUPAIOIIEH JTHMH3BL.
AHanu3 ycTpoicTBa U MPUHIIUIA JIEHCTBU
HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmapara, MUKpOCKOIIA, TEIECKOMa
(MC — Ouosnorusi, aCTpOHOMHS).

AHanu3 sBICHUM OIM30pYKOCTH U
JaTbHO30PKOCTH, IPUHLUIIA JEHCTBUSI OUYKOB
(MC — Ouosnorust)

LlenHocTH Hay4HOrO
ITO3HAHMS.

Ananranys
oOyuaroerocs K
M3MCHSIOIIIMCS
YCIIOBHSIM COLIMAJIBHOM
Cpeabl.

TpynoBoe BociuTaHHE.
dopMupoBaHUE
KYJIbTYpPbI 3J0POBBA.

Paznoxxenue 0eoro cmera

B cniekTp (3 )

Paznoxenue 6enoro ceera

B cnekTp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaIbHBIX [IBETOB.
Jucnepcus ceera

HaGnronenue no pasinoxeHuto 6e10ro cBera B
criekTp. Habmroenue u o0bsiCHEHNE ONBITOB
10 MOJTYYEeHHUI0 OENIoro CBETa MPH CI0KEHUHU
CBETa Pa3HbIX 1IBETOB.

[TpoBenenue u 00BSICHEHUE OIBITOB IO
BOCIPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0IEHUH Yepe3 [IBETOBbIE (DUIBTPHI
(1BETHBIE OYKH)

IMenHocTH Hay4HOTO
MIO3HAHMUS.

A nanranust
oOyyarorerocst K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATbHOM
CpEIBbl.

TpynoBoe BociuTaHue.
dopMHpoOBaHHE
KYJBTYPBI 3I0POBBSI.

Paznen 12. KBanTosbie siBiaenus (17 1)

HUcnyckanue
U NOIJIOIIEHUE CBETa
aromoM (4 4)

Omnsitel Pe3epdopaa u ruianerapHas
Mojenb aroMa. Mojaens aroma bopa.
Hcnyckanue v norioueHue cBera
aroMoM. KBauTrl. JInHeHyaTnIe

O6cyxnenue 1ienu onsitoB Pesepdopaa no
HUCCIICIOBAHUIO aTOMOB, BBI/IBHKCHUEC I'HIIOTE3
0 BO3MOJKHBIX pe3yJIbTaTax OIMbITOB B
3aBUCHMOCTH OT IPEAIIOIaraéMoro CTpPOCHHUS

lennoctr Hay4HOTO
IMO3HAHMS.
Anmanranus
o0ydJaromerocs K
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CIEKTPbI

aTOMOB, ()OPMYJIHPOBAHKE BHIBOJIOB U3
pE3yJITaTOB OIIBITOB.

OO6cyxaeHne NpOTUBOPEUHIA TUTaHETAPHOM
MOJIEIN aToMa

Y OCHOBAHUM I runotes3sl bopa o
CTALlMOHAPHBIX OPOUTAX FIEKTPOHOB.
Habito1eHue CIUIOMIHBIX U JINHEHYaThIX
CIIEKTPOB M3JIy4EHUS PA3JINYHBIX BEILECTB.
OOBscCHEHHE JIMHEHYATHIX CIEKTPOB
U3JIy4EHUs

U3MEHSIOIIUMCS
YCIOBUSIM COLUATbHON
CpEBl.

TpynoBoe BocruTaHue.
dopmMupoBaHUe
KYJIBTYPBI 37J0POBbSI.

CTpOCHI/Ie ATOMHOI'0 sijipa
(6)

PanuoaxktuBHOCTB. Anlb(a-, OeTa- u
ramMmausinydeHus. CtpoeHue
aTOMHOTO sapa. Hyknonnas monens
aTOMHOTO szpa. M30Tons!I.
PannoakTuB- HblE IpEBpALLICHHUS.
Ilepuon nonypacnana.

JlercTBUS paguOAKTUBHBIX U3J1y4EeHUN
HAa >KMBBIE OPTaHU3MBbI

OOcyk1IeHrE BO3MOKHBIX TUIIOTE3 O MOJIETISX
cTpoeHus sapa. OnpezeneHue coctasa saep 1o
3aJJaHHBIM MACCOBBIM U 3apsJOBBIM YHCIIaM U
10 MOJIOKEHUIO B IEPUOJINYECKOH cucteme
aneMeHToB (MC — xumus).

AHaiu3 M3MEHEHHUs CcOocTaBa sfipa MU €ro
MOJIOKEHHUS B TEPHOAMYECKONW CHUCTEME NpHU
a-paguoaktTuBHOCTH (MC — xumus).
HccnenoBanue TpEeKOB a-4acTHI] 10 TOTOBBIM
dororpadusm. OOHapykeHHe U U3MEpEeHHe
panuanoHHOro (OHA C TOMOIIBIO JO3UMETPA,
OLIEHKA €r0 HHTEHCUBHOCTH.

AHanm3 OMONIOTUYECKIX H3MEHEHUH,
MPOUCXOJIAIINX MO ACHCTBUEM
pannoakTuBHbIX u3nydeHuit (MC —
ouosnorus). Micnonb3oBaHue painOaKTUBHBIX
n3nyyeHuil B menuuuse (MC — Ouosorus)

LlenHocTH Hay4HOrO
ITO3HAHMUS.

Ananranus
oOyuarorerocs K
M3MCHSIOIIIMCS
YCIIOBHSIM COLIMAJIBHOM
Cpelbl.

TpynoBoe BociuTaHHE.
dopmMupoBaHUE
KYJIbTYPbI 3J0POBBA.
DKOJIOTHYECKOE
BOCIIUTaHUE.

SAnepHsbie peakuuu (7 4)

SAnepHble peakuuu. 3aKOHBI
COXpaHEHHS 3apsIIOBOTO U MacCOBOTO
yucen. DHEprus CBsI3U aTOMHBIX sJIEp.
CBs13b Macchl ¥ dHEpruu. Peakiuun
CUHTE3a U JIeJICHUS SEp.

Uctounnku sueprun CosiHIA U 3BE3I.
SnepHast sHepreTrka

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHOB
COXPAHEHHsI MACCOBBIX M 3apSA0BBIX YHCEI Ha
OIIPEIEIICHUE PE3YJIBTATOB AIEPHBIX PEAKIINA;
aHaJIU3 BO3MOKHOCTH WM HEBO3MOXKHOCTH
AJIEPHOM peaKIuu.

OrneHKa SHEPrUH CBS3U SAAEP C UCTIOIb30Ba-
HUEeM hopMysbl DUHIITEHHA.

lennoctr Hay4HOTO
MO3HAHMUSL.

Apanranus
oOyyJaromerocs K
M3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATbHON
Cpenbl.
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OO0cyXIeHHEe TIEPCIIEKTHB UCIIOJIb30BAHUS
YIIPaBJISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
OO0cyx/IcHHE IPEUMYIIIECTB U SKOJIOTHICCKHX
npo0JIeM, CBI3aHHBIX C SICPHON SHEPTeTUKOMN
(MC — skonorusi)

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBbTYPBI 3J0POBBS.
DKOJIOTHYECKOE
BOCIIMTAHHE

IHoBTOpPUTEIHLHO-0000 a0 MOAYJIb (7 1)

CI/ICTeMaTI/IBaHI/IH u

0000111eHUE MTPETIMETHOTO

COJICpIKaHUS

Y OTIBITA JICATEIBHOCTH,
MPUOOPETEHHOTO TIPU
M3YYEHHH BCEro Kypca
bu3uKn

O06001enue conepkaHus KaKI0To U3 | BeimonHenne ydeOHBIX 3afaHUM, TPEOYIOITUX
OCHOBHBIX Pa3/IeNioB Kypca (pU3UKH: JEMOHCTPAIMA KOMIIETEHTHOCTEH, XapaKTepH-
MeXaHHYEeCKHUE, TEIUIOBEIE, 3YIOIINUX €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:
AJIEKTPOMArHUTHBIC, KBAHTOBBIC MIPUMCHCHHUS TTOJTYYCHHBIX 3HAHUHT IS
SIBJICHUSA. HAy4YHOTO 00BbSICHEHUs (PU3NUECKUX SIBJICHUN B
Hayunslii MeTO O3HAHUSA U €TI0 OKpPY’KaIoIlle! IPUPOJIE U ITOBCEHEBHOM
peanu3anus B GU3HIECKUX JKH3HH, a TAK)KE BBISBICHUS (PU3UYECKUX OCHOB
HCCIIEIOBAHUSX. psiZia COBPEMEHHBIX TEXHOJIOTHIA,

CBs13b (M3HUKHU ¥ COBPEMECHHBIX MIPUMEHEHHUS OCBOEHHBIX IKCIICPUMEHTATbHBIX
TEXHOJIOTUH B 00JIaCTH TIepeaadn YMEHHM JTSI HCCIICTOBAHUS (PU3HUSCKUX
nH(pOpMaIUU, YHEPTEeTHKE, SIBJICHHH, B TOM YHUCJIC JIJIS1 IPOBEPKH TUITOTE3 U
TPaHCIIOPTE BEISIBJICHHSI 3aKOHOMEPHOCTEH.

Pemmenne pacu€THbIX 3a7a4, B TOM YHCIIE
MIPEIITOJIATAFOIINX UCTIOIh30BAHUE
¢bu3nYecKoil MOZEeH U OCHOBaHHBIX Ha
COJICPKaHUU PA3JIMYHBIX Pa3JIeNIoB Kypca
bU3UKH.

BrImonHeHNE 1 3amuTa rpyImoBbIX WIN
WHAUBUAYAIbHBIX TPOEKTOB, CBSI3aHHBIX C
coJiep’KaHueM Kypca GU3NKU

LleHHOCTH HAYYHOTO
ITO3HAHMUS.

Ananranys
oOyuarorerocs K
M3MCHSIOIIIMCS
YCIOBUSIM COLUATBHON
Cpelbl.

TpynoBoe BocruTaHue.
dopMupoBaHue
KYJIBTYPBI 37J0POBbSI.
DKOJIOTHYECKOE
BOCIIUTAHUE.
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Y4eOHo-MeTOoAMUYECKOE 0OOecieueHue 00Pa30BaTeJbLHOI0 Mpouecca

OO6s3arenbHpIe yUeOHBIC MaTEPUATIBI JIJIST YUCHUKA!

«Dusuka. 7 kmaccey. [eppimkun A.B. YueOHuK s 00m1e00pa3oBaTeIbHBIX YUPEIKIACHHHA. S-€
uznanue - M.: Jlpoda

«Dusuka. 8§ kmaccey. [lepeimkua A.B. YueOHUK aiisi 0011e00pa30BaTEIbHBIX YUPEKIACHHMA. S -
uznanue - M.: JIpoda

«Dwusuka. 9 kmacey. Ileppimkun A.B. I'ytauk E.M.  YueOGHuk s 00meoOpa3oBaTeIbHBIX
yapexaeHuii. 17-e uznanue - M.: Jlpoda

MeToauyeckue MaTepUaJIbl AJsl YYUTEJIA
«Dusuka. 7 kimaccy. Punonosud H.B. Meroaudeckoe nocodue k yueoHuky A.B. Ilepbimknna
«Dusmka. 8 knacey. @unonosud H.B. Metoauueckoe mocodue k yueOnuky A.B. [leprrmkinHa
«®Dusuka. 9 xiaacey». @unonosud H.B. Metoanueckoe nmocobue k yueOHuky A.B. Ileppikuna
Hudposbie 00pa3oBaTeibHbIE PECYPChI H PecypPchl CETH HHTEPHET

KommiekT matepuanoB «dusuka 7 kinaccey, «®@usnka 8 kimace», «®Pusuka 9 xkinace» (DVD:
BUJICOYPOKH, TECTHI U MPE3EHTALUN ), Tpou3BoauTenb videouroki.net, 2021 r.
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