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ITosscHHTeABHasI 3aIIHCKAa

Pabouas nmporpaMMa BHEYPOYHOM MEATEABHOCTH I10 (PU3UKE «Y IUBUTEABHOE PAIOM» JIAS
obyyarormxcs 7-9 KaaccoB pazpaboTaHa Ha OCHOBE CAEAYIOUINX JOKYMEHTORB:

1. demepasbHOTO 3aKOHA OT 29 mekabpsa 2012 r Ne273-d3 «O6 obpazoBaunu B Pd»;

2. denepasbHOTO rOCyJAPCTBEHHOTO 00pa30BaTeABHOIO CTAHAAPTa OCHOBHOTO OOIIIETo
o6pa3zoBanuda (yTBEPKIAEHOTO IIPUKA30M MUHHUCTEPCTBA 00pa3oBaHudg U HAyKu Pd
ot 17 nekabpga 2012 r No1897);

3. depepasvHOTO ['OCyZmapcTBEHHOIO 00PAa30BATEABHOIO CTAHAAPTA OCHOBHOI'O OOIIEro
obpazoBauusa (PI'OC OO0, M.: «IIpocsetenuer, 2012 romn);

4. IlpumMmepHO ITporpaMMbI OCHOBHOI'O OOIIEro 00pa3oBaHUdd 110 (PHU3HKE;

S. TlporpaMMbl OCHOBHOTO 0011Iero oOpaszoBaHusd. Pusuka. 7-9 Kaacchl. ABTOPBI:
(A.B.ITéprimkuH, H.®.duronoBuy, E.M.I'yrHuk (M.:Odpoda, 2014), c. 4 - 91.

[IporpammMa cocTaBaeHa Ha ocHOBe PYyHIAMEHTAABHOIO Spa COAEP3KAHUS OOIIEero

obpaszoBauusa / Poc. akan. Hayk, Poc. akaza. obpasoBanus; ron pea. B.B.Ko3aora,

A.M.KonpgakoBa (M.:ITpocsetmienue, 2011) u TpeboBaHMi K pe3yabTaTaM oOydIeHUS,
IpeacTaBAeHHBIX B CTaHIapTe OCHOBHOIO OOIIET0 00pa3oBaHUs.

IIporpamMa paccunTana Ha 3 roga obydenusa (105 yacoB), KOAUYECTBO YaCOB B HEAEAIO — 1,
KOAWYECTBO YacoB B rox — 35.

AKmyanbHOCMb TPOTPaMMBI OIIpeAeAeHa TEM, YTO BHEYPOUHAs AeSITEABHOCTD
oby4arommxcs B 06AaCTH eCTECTBEHHBIX HAYK B 7-9 Kaaccax aBAdeTcs Hauboaee
0AQTOIIPUATHBIM 3TAIIOM A (POPMHUPOBAHUS MHCTPYMEHTAABHBIX (OII€PaIlIOHAABHBIX)
AVYHOCTHBIX PECYPCOB; MOZKET CTATh KAIOUEBBIM ITAAIJAPMOM BCETO IIIKOABHOTO
€CTEeCTBEHHOHAYYHOTO 00pa3oBaHud Aad (POPMHUPOBAHUS ANYHOCTHBIX, METATIPEAMETHBIX U
IIpeIMETHBIX 00pa30BaTeABHBIX PE3YABTATOB, OCBAUBAEMEBIX O0yJaIOITUMUCS Ha Oase
OMHOTO UAM HECKOABKUX YIeOHBIX IIPEaMETOB, CIIOCOO0B AESITEABHOCTH, IIPUMEHAEMBIX KaK
B paMKaxX BOCIIUTATEABHO-00pa30BaTEABHOTO IIPOIIECCA, TAK U B PEAABHBIX JKU3HEHHBIX
CUTyaIUgX.

IleAn H3y4YeHHS Kypca «YAHBHTEABHOE PSIAOMN»:
-obpasosamenbHoble:

- BBECTH IIOHSTHE O METOIE ITPOEKTOB (KPATKOCPOUYHBIN IIPOEKT — B paMKax ypoKa, TO €CThb
H3ydeHHe IIPOrPaMMHOIO MaTepHasd, CPeIHECPOYHBIH IIPOEKT — U3yICHHUE YTAyOA€HHOTO
MaTepHasa U JOATOCPOYHBIH IIPOEKT — II0 MaTepHasaM HAYIHO-ITPaKTHIECKUX
HCccAeJOBaHUM)

- CUCTEMaTHU3alud, paCulipeHHuE U yrAyGAeHHe TEOPETUIECCKHUX 3HAHUU IIIKOABHHKA,

- OBAQI€HHE METOONKOM MCCAEOBaHUS U SKCIIEPUMEHTHUPOBAHUA IIPHU PEIICHUN y‘IeGHBIX
3agad4.

-paseusaruwjue:

-pa3BHUTHE ITI03HABATEABHBIX HABBIKOB YYAIIIUXCH, YMEHHUSI CAMOCTOSITEABHO
KOHCTPYHPOBAaTh CBOU 3HAHUS, YMEHHS OPUEHTHPOBATHCS B HH(POPMAIIMOHHOM
IIPOCTPAHCTBE, aHAAU3HPOBATD [IOAYIYEHHYIO HH(POPMAIIHIO, CAMOCTOSATEABHO BBIIBUTATH
THIIOTE3bl, YMEHUS IIPUMEHATDH PELIeHUs ([IOUCK HaIllpaBACHHS U METOIOB pPeIleHHs
poOAEMEI);

-pa3BUTHE KPUTHUYIECCKOI'O MBIIIIACHUA, YMEHUA HCCAeHOBaTeABCKOﬁ, TBOp‘-IeCKOﬁ
AECATEABHOCTH.



-eocnumameJsiHast!

-BOCIIUTBIBATh HABBIKOB COTPYAHHYECTBA yJalllXCd B IIPOILIECCE O6I.LI€HI/IH, KOMMYHUKAaIIUH.

Baoauu:

q)OpMI/IpOBaTB HaBBbIKH HCCAEI0BATEABCKOM AEATCABHOCTH, YIIPABACHUA 00BEKTAMU C
IIOMOIIIBIO COCTABACHHBIX A HHUX aATOPHUTMOB,;

dopMHPOBATE TOTOBHOCTEL M CIIOCOOHOCTH 00YYAaIOIIUXCS K OCO3HAHHOMY BbIOODY U
TIOCTPOEHUIO JaAbHEHIIeHl MHAWBHUIYAABHON TPAaeKTOPUH 00pa3oBaHud Ha Oaze
OPUEHTUPOBKHU B MUpe ITpodeccuit u mmpoeCCUOHAABHBIX IIPEAII0OYTeHIH;

CO3/1aTh YCAOBUS OAd (POPMHPOBAHHUE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B
OOIIIEHNHY ¥ COTPYAHUYECTBE CO CBEPCTHUKAMH, B3POCABIMHU B IIpoIecce y4eOHOo-
HCCAEIOBATEABCKOM U TBOPYECKOH AeATeALHOCTH; YMEHHUS BBICTYIIATE IIEpes
ayouTOpUEH, IpeacTaBAdd ed pe3yAbTaThl CBoeH paboTeI ¢ moMonibio cpeacts UKT.

JlaHHbBIE 3aa49H MOTYT OBITH YCIIEIITHO PEIEHbI, ECAM HA 3aHSATUSX U B CAMOCTOSITEABHOH
paboTe 0O0YJAOIIMXCS COUETAIOTCS TEOPETUYECKas paboTa C JOCTATOYHBIM KOAHYECTBOM
IIPaKTHUYIECKHUX pa60T, YAEALAETCA 60ABH_IOC BHUMAaHHE aHAAU3Yy JAHHBIX, IIOAYyYIa€MBbIX
9KCIIEPUMEHTAABHO, [IPEIOCTABASIETCS BO3MOXKHOCTD CO3aBaTh TBOPUYECKHE IPOEKTEHI,
IIPOBOIUTE CAMOCTOSATEABLHBIE MCCAEIOBAHUS.

IIanaHHpyeMBIe pe3yAbTAaThI H3YYEeHHSI Kypca «YAHBHTEABHOE PSZOM»

AuuHocmHbiMU pesysiomamamu usyueHuslt Kypca sesstromaest.

TOTOBHOCTE U CIIOCOOHOCTE O0yJAIOIIHMXCH K CAMOPA3BUTHIO U AMYHOCTHOMY
CaMOOTIpeie ACHUIO;

Cc(hopMHUPOBAaHHOCTb X MOTUBAIINU K O0YYEHUIO U IIeAeHAIPABACHHOH
[IO3HABATEABHOH EeSITEeABHOCTH,

chOPMHPOBAHHOCTD ITO3HABATEABHBIX HHTEPECOB, HHTEAACKTYAABHBIX H TBOPYECKHUX
CIIOCOOHOCTEH y4aIluxcH;

yOexKIeHHOCTb B BO3MOXKHOCTH MO3HAHUS IPUPOALI, B HEOOXOAMMOCTH Pa3yMHOTO
HCIIOAB30BaHUS AOCTHUXKEHUU HAYKU U TEXHOAOTHU IOALI JAABHEUIIIETr0 Pa3BUTHUS
YeAOBEYECKOT0 00IleCTBa, YBasKeHHE K TBOPLAM HAyKH M TeXHHUKH.

dopMHUpOBaHHUE IIEHHOCTHBIX OTHOIIIEHUH APYT K APYTY, YIUTEAIO, aBTOPAM
OTKPBITUH U N300peTeHUH, pe3yAbTaTaM o0ydeHNd;

Me manpedme MHblMU pesyslbmamamu UsyueHuslt Kypca sesistromaest.

HCIIOAB30BaHHE YMEHHHN 1M HAaBBIKOB PA3AWYHBIX BUAOB IO3HABATEABHOH
[eATEeABPHOCTH, IIPUMEHEHNE OCHOBHBIX METOAOB II03HAHUSA (CHUCTEMHO-
MH(OPMAaNOHHBIH aHAAN3, MOAEANPOBaHNE) AAS U3YYEHUS PA3AMYHBIX CTOPOH
OKpYyzKalolleH NeHCTBUTEABHOCTY;

dopmMupoBaHUe YMeHUH paboTaTh B TPYIIIE C BEIIOAHEHHUEM PA3AMYHBIX
COIIMaABHBIX POAEH, IPEACTABAATE U OTCTAUBATEH CBOU B3TASABI U YOEXKIECHUS, BECTH
JIHUCKYCCHIO;

YMEHHE I'€HEPHUPOBATH UACH U OIIPEACAATH CPEACTBA, HeO6XO,Z[I/IMI:Ie And UX
peasnus3anuy,

ano6peTeHHe OIIbITa CaMOCTOATEABHOIO ITOMCKa, aHaAr3a U 0T60pa I/IHCI)OpMa]_II/II/I C
HCIIOAB30BaHHUEM PA3AMYHBIX HCTOYHHKOB B HOBBIX I/IHCpOpMaLII/IOHHBIX TEeXHOAOTHH
AAd PEIICHUA ITIO3HABATEABHBIX 3a1a4,



YMEHHUE OIIPEAECAATE IIEAU U 3aJa9U AEATECABHOCTH, BI:I6I/IpaTI) CpeancrBa pcasru3anin
€AW U IIPUMEHATDH UX Ha IIPAKTHUKE,

HCIIOAB30BaHHE PA3AHMYIHBIX UCTOYHHUKOB OALd ITIOAYICHUA Haquoﬁ I/IHCbOpMaI_H/II/I.

dopMHpoBaHue YMEHUI BOCIIPHHUMATE, [IepepadaThIBaTh U IPeabIBAITE
MH(OPMAaHIO B CAOBECHOH, 06pa3HOM, CHMBOANYECKOH (popMax, aHAAN3UPOBATE U
repepadaTeIBATh IIOAYYEHHYI0 HH(QOPMAIIHUIO B COOTBETCTBHUH C IOCTABACHHBIMH
3aa49aMH, BBIACASITH OCHOBHOE COZEpIKaHHe IPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM
OTBETHI Ha IIOCTABACHHBIE BOIIPOCHI U M3AaraTh €ro;

Pa3BUTHE MOHOAOTHYECKOMN U JUAAOTUYECKOU pPe€dHu, YMEHHA BbIpazKaTh CBOHU MBICAU
U CIIOCOOHOCTH BBICAYIIIHBAThH coGece}:[HHKa, IIOHHUMATh €I'0 TOYKY 3PEHUMI,
IIPpHU3HaBaTh IIPaBO APYTIOro Y4€AOBEKA HA MHOE MHEHHUE,

OCBO€HUE TIPHUEMOB NIEVCTBUHN B HECTaHOAPTHBIX CUTyalludX, OBAAQECHHUE
OBPUCTHYECKHUMHU METOAAMHU PEIICHUA HpO6AeM.

Obwumu npedMemHbIMU Pe3yTbmamamul USYyUeHUsl KYPCa S18AsIH0MCsL:

YMEHHUA ITOAB30BATHECA METOAAMHU HAYIHOI'O UCCACAOBAaHUA SIBA€CHUM IIpUPOAkI,
IIPOBOOUTH Ha6AIOJI€HI/I${, IIAAHUPOBATE U BBITIOAHATE OKCIIEPUMEHTHI,;

yMeHUs 06pabaTbIBaTh Pe3yAbTATHI U3MEPEHUN, IPeCTABAITE PE3YABTATHI
M3MEPEeHUH C MOMOIIBIO TabAUIL, TPadHUKOB U (POPMYA;

yMeHUS 00HapYyKUBATh 3aBUCUMOCTH MEXKAY (PU3NIYECKUMU BEAUYNHAMH,
OOBICHSTEH IOAYYEHHBIE PE3YABTATHI U EAATH BBIBOIBI, OLIEHUBATDL IPAHULIBI
IIOTPELIHOCTEN Pe3yAbBTATOB U3MEPEHUI;

YMEHHUI CTPYKTYPHUPOBATDH M3YUEHHBIH MaTepHaA U €CTECTBEHHOHAYYHYIO
HHGPOPMAILHIO, [TOAYIEHHYIO U3 PYTUX UCTOYHUKOB;

YMeHHUd IIPUMEHATh TEOPEeTHUECKIE 3HAHUS Ha ITPaKTHKE, pelaTh 3a1a4du Ha
IIPUMEHEHNE I[TOAYIeHHbIX 3HaHUH.

YacmHbimu npedmemnbmu pesysiomamamu usyueHuslt KYypca sesisiromest.

dopMUpoOBaHHUE IPEACTABACHUH O 3aKOHOMEPHOM CBSI3H U ITO3HABAEMOCTHU SIBACHUH
IPUPOAbI, 06 0OBLEKTUBHOCTH HAYYHOTO 3HAHUL,

dopMHEpOBaHE 1€ PBOHAYAABHBIX IPEACTABACHUN O (PU3HYECKOH CYIIHOCTU
SABA€HUH NPUPOABI (MEXaHUYECKHUX, TEIAOBBIX, SAeKTPOMATHUTHBIX 1 KBAHTOBBIX),
BH/IaX MaTEePUH (BEIIECTBO U II0AE), ABHKEHHUU KaK CIIOCO0e CYIIeCTBOBAHUS
MaTepPHH; OBAAeHHUE TIOHATUNHBIM alapaToM U CUMBOAHYECKUM SI3BIKOM (PU3UKH;

HOHUMaHHue (PU3NIECKUX OCHOB U HPUHIUIIOB AeHcTBUdA (paboThl) MAITUH U
MEXaHU3MOB, CPE/ICTB IePEeABUKEHU U CBA3U, OBITOBBIX IPUOOPOB,
HPOMBIIIIACHHBIX TEXHOAOTHYECKHUX ITPOIIECCOB, BAUSHHUSA X HAa OKPYZKAIOIILYIO0 CPEY;
OCO3HaHHE BO3MOIKHBIX IPUYUH TEXHOTEHHBIX U SKOAOTHYECKHUX KATaCTPOd;

pa3BuTHE YMEHUS ITAQHHUPOBATH B [TIOBCETHEBHOU KU3HU CBOU AEUCTBUS C
HIPUMEHEHNEM MOAYYEHHBIX 3HAHUH 3aKOHOB MEXaHUKHU, SACKTPOIUHAMUKH,
TEePMOAUHAMHUKHY U TEIIAOBBIX SBACHUH C IIEABIO COepesKeHUS 30POBbS;

dopMHEpOBaHNE IPEACTABACHHUH O 3HAYEHUN €CTECTBEHHBIX HAYK B PELICHUU
COBPEMEHHBIX 9KOAOTHYECKHUX ITPOOAEM, B TOM YHUCAE€ B IPEAOTBPAILEHUH
TEeXHOTE€HHBIX U SKOAOTHYECKHX KaTacTpPod.

OCHOBHOe coZepikaHHe Kypca 7 Kaacc

BBenenue (2 4)

ArperaTHble cocTossHUL BenlecTBa. ['aspl. 2Kuakoctu. TBepabie Teaa.



XunxocTH (14 u)

Boma — ocHoBa xu3HHU. MlHTEepecHble hakTh! 0 Boae. V3ydeHre CBOMCTB BOAbl. 3aMep3aHUe
BoAbl. IloBepxHOCTHOE HaTAXKEeHHUE. SIBA€HHE cMadyuBaHUdg. Bona — pacrBopuTeab. O4ucTKa
BoAbl. KanuaagapHele aBaeHUS. [laBAeHEE XKUAKOCTH. ApxUMeaoBa cuia. [IaaBaHue Tea.
ITaaBaHue cynoB. POHTAHEI.

I'a3ser (12 ua)

I'asel. U3yyenue cBoicTB ra3oB. Bosayx. CeolicTBa Bo3ayxa. IaMeHeHHe CBOMCTB BO3ayxa
IIpU HarpeBaHuU. BaBemuBaHue Bo3ayxa. IlaneHue Tea B Bo3ayxe. ATMocdepa. Bangnue
aTMocdepbl Ha MUKPOoKAUMAT 3eMan. Ob6pa3oBaHue BeTPOB. ATMOC(eEPHOE NaBACHUE.
H3mepeHre aTMoccepHOro naBaeHUs. BansHue atMocdepHOro n1aBA€HHUS Ha OOy U
JeAoBeKa. BosayxornsasaHue.

TBepable Teaa (4 u)

TBepaple Teaa. CBoMcTBA TBEpABIX Tea. M3aMepeHne oObeMa TBEpABIX TeA. BrlpamuBanue
KPUCTAAAOB.

KaAeHaapHO-TEMAaTHYECKOE NMAAHHPOBaHHE Kypca 7 Kaacc

No saHaATHA Hdara HaunmeHoOBaHHEe pa3zaeAa, T€MBbI
IIaaH. | PakrT.
BBenenue (2 u)
1/1 ArperaTHBIE COCTOAHMA BelllecTBa. ['aspl. 2KHUAKOCTH.
TBepnablie Teaa.
2/2 Br10op TEMBI ITpOEKTA.
¥uakoctTH (14 4)
3/1 Boga — ocHoBa xxusHu. UHTEpecHbIe PaKTHI O BOAE.
4/2 H3y4geHne cBOMCTB BOABI.
5/3 3amep3aHue BOAbI — YHUKAABHOE SIBACHHUE.
6/4 [ToBepXHOCTHOE HATSIKEHUE.
7/5 SIBA€HUE CMadYUBaHUI.
8/6 Bogma — pacTBopHUTEAD.
9/7 Ounctka Boapbl. M3roToBaeHMEe PUABTPA.
10/8 KamuaaspHble SBACHUS.
11/9 JlaBAeHME KUIKOCTH.
12/10 ApxuMenoBa cuaa.
13/11 [TraBaHue TeA.
14/12 ITraBanHE CynOB.
15/13 ®doHTaHBI.
16/14 Obob1raroniee 3agdTUe 110 TeMe «2KHMIKOCTH»




T'asser (12 u)

17/1 l'aspl. I3yyeHnne cBOMCTB ra3os.

18/2 Boznyx. CBoiicTBa Bo3ayxa.

19/3 H3MmeHeHHEe CBOMCTB BO3Ayxa IIPH HArPDEBaHUHU.

B3BemuBaHue Bo3ayxa.

20/4 [lapgenue Tea B BO3Oyxe.

21/5 Atmocdepa. Bausaue armocdepbl Ha MUKPOKAHMAT

3eMau.

22/6 OOpazoBaHUe BETPOB.

23/7 AtmocdepHoe maBaeHue. Bo3myx pabortaer.

24/8 H3mepeHne aTMoc(epHOIo JaBAEHUS.

25/9 Bausanaue aTMocepHOro naBAeHU Ha IIOTOMY.
26/10 Bausnaue atMocdepHOro faBAeHHUSI Ha YeAoBeKa.
27/11 BosayxonaaBanue. BosayiHele niapsl.

28/12 OO6ob6I11aroliiee 3aHATHE TI0 TeMe «I'a3bI»
TBepabie Teaa (4 4)

29/1 Teepaple Teaa. CBOMCTBA TBEPABIX TEA.

30/2 H3mepeHre o0beMa TBEPABIX TEA IIPABUABHON (DOPMEI.

31/3 H3mepeHne o0beMa TBEPABIX TEA HEIIPABUABHOHN

¢opMEL.

32/4 Kak BBIpaCTUTE KPHUCTAAA.

33-34 3almTa IIPoeEKTOB.

35 PeszepBHOE 3aHsaTHE.

TeMBI HCCAEAOBATEABCKHX pa60'r II0 q:msnxe AAS yIalllHXCA 7 xaacca

O 60 N & U & W N =

10. [ToAeTbI BO3AYIIHBIX 3MEEB.

11. Kaxk npupy4uTh BETEp.

. CBoiicTBa coAeHOM BOOBI.

. KpyroBopoT Boapl B IpUPOLE.

. Apxumen — APEeBHETPEYECKUY YICHBIH.
. AereHma o6 OTKPBITUH 3aKOHA ApXHUMeIa.

. IIpuMmeHeHUE CUABI ApXUMena B TEXHUKE.

. UccaenoBaHme MOPCKUX TAYOHH.
. KorcTpyupoBanue poHTaHA U AEMOHCTPAIIHS €0 AeHCTBHS.
. 3arafKky HEHBIOTOHOBCKOM KUIKOCTH.

. 3a1‘a,1:[Ka BO3AYILIHOIO IIIapHKa.

12. ArmocdepHOe maBAEHHE — IIOMOIITHHK Y€AOBEKA.




13. BaaXHOCTE BO3AyXa U €€ BAUSHNE Ha Y€AOBEKA.
14. O30HOBBIE OBIPHI.

15. B3aumHbIe IpeBpallleHHe KUIKOCTeH U ra3oB.
16. ITaazma — yeTBEpPTOE COCTOSIHHE BEIIECTBA.

17. Kpucraaabl ¥ CIiocoObI UX BBIPAIBAHUSI.

18. BeIpammBaHue KPUCTAAAOB MEIHOTO KyIIopoca.
19. BeIpammuBaHue KPUCTAAAOB IIOBAPEHHOM COAH.

20. N3rotoBaeHne PU3HUIECKOro IIpHbopa CBOUMH PYKAMH.

OcHOBHOe cozepxkaHHe Kypca 8 Kaacc
TenaoBble ABA€HHA (13 u)

Temnepartypa. U3mepenue temnepatypbl. TepmoMmeTpsl. Buapl TepMmoMeTpoB. Ucroprsa
CO3aHUs TEMIIEPATYPHBIX IIKaA. TernoBoe paciiuperue TeA. CriocoObl mepeaaydu Temaa.
N3oaaiua Ternaa. Tepmoc. TermaoBele cBOMCTBa Boabl. Pa30BbIe MIePEeXOabl: IIAABACHUE,
OTBepAEBaHUE, ITapPo0bpaszoBaHie, KOHAEHCAITHS, CyOAUMAIIHs, AeCyOAnMaIius. BAaKHOCTD
Bo3ayxa. CIiocoObI M3MEpPEHHs BAQXKHOCTH Bo3ayxa. O6pazoBanre ocaakoB. TermaoBhIe
saBaeHud B HauteM gome. KII/I TenAoBbIX yCTaHOBOK. BUABI TEIAOBBIX ABHUTATEAEH.
TemAoBBIE ABUTATEAU OYIyIIIETO.

OAeKTpHYECKHE ABA€HHA (12 u)

OaeKkTpH3aIud TeA. DACKTPOCTATHIECKOE B3auMoaeicTBUe. CTaTHIECKOE SAEKTPHUIECTBO.
Kcepoxkc. UcTrounuku ToKa. McTopuga co3gaHusda UCTOYHUKOB ToKa. [[aabBaHUYeCKUM
3aeMeHT. McTopud OTKPBITHA U YCTPOMCTBO raAbBAHUYECKOTO 2AEMEHTA.
OAEKTPOU3MEpPUTEABbHEIE TTPUOOPEI. [IpUHIINI AefiCTBHUS 9A€KTPOU3MEPUTEABHBIX IPHUOOPOB.
[ToAyTIpOBOJHUKOBEIE TIPHOOPHI. ABTOMATHYECKHE CUCTEMBI VIIPABACHHSI. ABTOMATHYECKHE
OCBETHUTEAH. [JeTEKTOP AXKU. DAeKTPOMOOHUAE — aabTepHaTUuBa [IBC. DAeKTpHUYECKUE
ABA€HUS B aTMocdepe. BansHNe 3AeKTPHUYECKOTO II0AS HU XKUBbIE OPTaHU3MBI.

MarHuTHBIE AIBA€HHA (3 4)

Maruutbl. Kak nsroraBanBaroTcad MarHuThl. MarauTHoe 1moae 3emau. Kommac. ITpuHIIMI
paboTsl KoMIIaca.

CBeTOBBIE ABAC€HHA (5 4)

HcrouHMKY cBeTa: TEIIAOBBIE, AFOMUHECIIeHTHEIE. [IpakTHYecKoe UCIIOAB30BAHUE 3€PKAA.
Hcrnoap30oBaHME 3aKOHOB PaCIpPOCTPaHEHHs CBeTa B TeXHUKe. BOAOKOHHAS OITHKA.
3puTeAbHBIE UAAIO3UH. MUpPazKu.

KaAeH,u.apHo-TemaanecKoe IIAAHHPOBaHHE Kypca 8 Kaacc

Ne 3aHaATHA Hara HaumeHoBaHHe pa3zdeAa, T€MbI

IIanan. | PakT.

TemnaoBble ABA€HHA (13 1)

1/1 TemmepaTtypa. U3mepeHue TeMnepaTypsl. TepMoMeTpEI.
Bugpr TepMoMeETPOB.




2/2

I/ICTOpI/IH CO3JaHUd TEMIIEPATYPHBIX IIIKAA.

3/3 TemnaoBoe pacIIEpeHUE TeA.

4/4 Crioco0bI TIepenaydu Teraa.

5/5 N3zoaariua Temnaa. Tepmoc.

6/6 TernaoBBIE CBOMCTBA BOIBI.

7]7 $a3z0BBIE IEPEXOABI: IAABACHHUE, OTBEPACBAHUE,
napoobpaszoBaHue, KOHAECHCAIINS, CyOAMAaIIus,
aecybArMalius.

8/8 BaaskHOCTE Bo3ayxa. CIIoCOOBI H3MEPEHMS BAASKHOCTH
BO3yXA.

9/9 OOpazoBaHUE OCAKOB.

10/10 TemnaoBBIE IBA€HMS B HallleM JIOME.
11/11 KIII TenmAOBBIX yCTAHOBOK.
12/12 Buapl TennAoBEIX aBUrarteAcii. TeraoBhIe ABUTATEAU
Oymy1iero.
13/13 O06ob6I111arolliee 3aHATHE TI0 TeMe «TeIAOBbIE SIBACHUSI.
OAekTpHYECKHE ABA€HHA (12 u)

14/1 OAeKTpHU3AIUA TEA. DAEKTPOCTATHIECKOE
B3auMOECHCTBUE.

15/2 CraTuyeckoe 3AeKTpUdecTBO. Kcepokc.

16/3 HUcrounuku TokKa. UcTopus co3gaHudgd UCTOYHHUKOB TOKA.

17/4 FaabBanu4Yeckuil a3aeMeHT. McTopud OTKPBITHL U
YCTPOHUCTBO raAbBAaHUYECKOTO 9AEMEHTA.

18/5 OAeKTPOU3MEPUTEABHEIE TTPUOOPEI. [IpUHITUIT AeiCTBUA
SAEKTPOU3MEPUTEABHBIX TPUOOPOB.

19/6 [ToAyTTPOBOJHHUKOBEIE TIPHOOPHI.

20/7 ABTOMAaTHYECKHE CHCTEMBI YIIPABACHU.
ABTOMAaTHYECKHE OCBETUTEAH.

21/8 [eTekTop AXKH.

22/9 OAekTpoMOOUAL — anbTepHaTHBa [IBC.

23/10 OAeKTpUYECKHE IBAEHHS B aTMocdepe.
24/11 Bangaue 5A€KTPHUYECKOIO I10A9 HU XKHBbI€ OPTraHHU3MbI.
25/12 O0ob61arorriee 3aHATHE II0 TeMe «AeKTPHUIECKUe
SABACHUS»
MaruuTHBIE IBA€HHS (3 4)
26/1 MaruuTsl. Kak U3roraBAMBarOTCS MAarHUTHI.
27/2 MarHuTHOe 1moAse 3eMAH.

28/3

Kommac. [TpuHIMIT paboThl KOMIIacA.




CBeToOBBI€E ABAEHHA (5 1)
29/1 HcrouyHUKU cBeTa: TEIIAOBBIE, AFOMHUHECILIEHTHBIE.
30/2 [TpakTHYeCKOE UCIIOAB30BaAHUE 3€PKAA.
31/3 Hcnoap3oBaHHE 3aKOHOB PaACIIPOCTPAHEHHNd CBETA B
TEeXHUKE.
32/4 BoaokoHHa4g onTHKA.
33/5 3puTeAbHbIE UAAIO3UH. Mupau.
34-35 3amnmTa IpoeKTOB.

TeMBI HCCAEAOBATEABCKHX paboT nmo pu3HKe AAS ydyalmruxcs 8 xaacca
HudopmaunHOHHbBIE NIPOEKTEHI.
1. TemaoBBIe IBAEHUS B MOEM IOME.
Kaxk XKuBBIe OpraHu3MbI 3allHUIIAI0OTCS OT XOA0IA.
OKoAorHYecKHue ITPoOAEMEBI, CBSI3aHHbBIE C PA0OTOM TEIIAOBBIX ABUTATEACH.
[IyremiecTBHE IO IIIKaAe TEMIIEPATYP.
3HadeHNEe BAAXKHOCTH BO3AyXa B KU3HU YEAOBEKA.
I'po3a 1 moaHUS.

OAEKTPHUYECTBO B KUBBIX OpraHU3Max.

® N o g bk WD

CraTHyecKoe 3ACKTPUYECTBO.

9. Hcropua aaMIioyex.

10. IIpuMmeHeHUEe 3AEKTPOMAarHUuTOB.

11. Ucropua komnaca.

12. TpaHciOpT Ha MArHUTHOM IIOAYIIIKE.

13. Kak nmoaygaeTcs pagyra.

14.Tra3 - omtudeckuil mpubop. [JdedeKThl 3peHuUs.

15. 3peHne HAaCEKOMBIX.

16. ViaAr03UH U TTAPaIOKChI 3pEeHUS.
TBOpYeCKHe IIPOEKTHI.

1. HaroroBaeHHE CaMOIAEABHOTO TE€PMOCA.
KapTodeab Kak UCTOYHHUK AEKTPHUIECKOH SHEPTHU.
H3roroBaeHNE MOAEAN KBAPTUPHOM IIPOBOAKU U OCBEIIIEHUS.
H3rotoBaeHMEe KaMepbI-00CKypa U UCCAE€IOBAHUE M300pasKeHUs C IOMOIIIBI0 MOZEAH.

HN3roroBaeHUe II€pUCKOIIa.

A

H3roroBaeHNE MOJEAU ITPOEKTOPA.
7. H3roToBAeHHE KaAeHgoCKOIIA.

Hayt:no-ncm\e,uona'rem.cxue IIPOEKTBHI.



1. HccaenmoBaHue mpoillecca BapKH KypHHOI0 SiIa.
2. MHccaemoBaHue 3aBHCHUMOCTH ITIAABA€HHS U OTBEPIEBaHUS IIIOKOAAla OT €T0 cocTaBa.

3. Hcnoap3oBaHHE 3A€KTPOIPHOOPOB B OBITY U pacdeT CTOUMOCTH IIOTPEOACHUS
9AeKTPO3Hepruu. CrrocoObl 3KOHOMHUH 3A€KTPOSHEPTHUH.

4. I/ICCAC,Z(OBaHI/Ie BAUAHHA CbOpMI:,I, pasmepa U LBETa yaHUKAa Ha CKOPOCTBH
OCTBIBaHHA BOJbI B HEM.

OcHOBHOe cozepixkaHHe Kypca 9 Kaacc
1. MexaHHYEeCKHe ABA€HHS (16 u)

AnTrnunaa MexaHuka. M3obperenua AeoHapno na Bunun. l3mepeHne G0OABIITHX
paccrosgHuii. Tpuanryaaiusa. CTaHOBAEHUE I'eOlIeHTPUYEeCKOH U reAMOIIeHTPHUYeCKOM
KapTHH MUpa. Bpema u kaseHnapse. IlosgcHasa cucreMma cyeta BpeMeHH. Mcaak HproTOH —
Cco3JaTeAb KAACCHYECKON MEXaHUKHU.

[Tapamokchl cBOOOMHOTO MaeHUs TeA. YeaoBedeCcKUi OpraHu3M U HEBECOMOCTb.
Baaauctudeckoe aBuzkeHue. VIcTopusa OTKpPBITHS 3aKOHA BCEMHUpPHOTIO TaroreHusa. MC3.
Hctopug ocBoeHNS KOCMHYECKOI0 IIPOCTPaHCTBA. PeakTUBHOE NBUKEHHUE B IPUPOAE U
TexHUKe. PU3nKa 3eMAETPSICEHUN U perucTpUpyroiad ux annaparypa. Kypeessl cayxa.
YABTPa3ByK Ha CAyKOe deaoBeKa. BAnsHIe My3bIKH C 3BYKOB Ha OPraHU3M 4YeAoBeKa. Buabl
LIIyMOBOTO 3arpsi3HEHHUS U UX BAUSHUE Ha KUBbI€ OPraHU3MBI.

2. DAeKTpOMArHHTHbBIE ABA€HHA (9 4)

OpraHudeckue MarHuThl. MarauTtHad pyaa. MarHUTHbBIE XKUAKOCTH. M cTopHs co3aaHus U
HIPUMEHEHHUS SACKTPOMATHUTOB. DAEKTPOMAarHuThl [3ko3eda 'eHpu. MarHuTHoe I10oAe
3emau. [peiich MarHUTHBIX IIOAIOCOB. MaruuTHble Oypu. 3araaku Hukoawl Tecaa. PazButue
panuocBs3u. CoBpeMeHHbIE cpeacTBa cBsi3U. CoToBas CBsI3b. B MHpe MBIABHBIX ITIy3bIpei.
MEIABHBIHF crieKTp. [Jucrepcus cBeTa. 3aBUCHMOCTD OTPazKaTeABHBIX CIIOCOOHOCTEH
MaTepHasa ot ero 1BeTa. CBETOBOAOKHO Ha CAyKOe y yeaoBeKa. BausHue
3AEKTPOMATHUTHOTO IIOASI HA POCT PACTEHHUU U 340POBBE YEAOBEKA.

3. KBaHTOBbIE IBACHHA (8 u)

Paguanus B xxu3HU YyeaoBeKa. buoaorudeckoe neiicTBue paguanuu. [IpuMmeneHue
PaguoaKTHBHBIX U30TOIIOB. ATOMHAS SHEPreTHKA: 3a U MPOTHUB. YepHOOBIAL U PyKycuma.
Boasrimioit Anpounbiit Koaraiimep. daepHoe opyzkue. MicTopust co3maHust ssaepHoM 60MOBbI.
Cr1oco0b! yTHUAU3AIIUHY SIIEPHBIX OTXO0B.

KaAeHn.apHo —TEéMaTHYECKOE IIAAHHPOBAaHHE Kypca 9 Kaacc

Ne 3aHaATHA Hara HaumeHoBaHHe pa3zaeAa, TeMbI

IIanan. | PakT.

MexaHn4yecKHe ABA€HHA (16 1)

1/1 AnTnyHasa mexaHuka. M300pereHusa AeoHapmo na
Buxun.

2/2 H3mepeHre 00oABITUX paccTosSHUM. TpHaHTyAdIHA.

3/3 CraHoBA€HUE IeOlLIEHTPUYECKON U TeANOIIEHTPUYUeCKOH

KapTHH MHUpa.

4/4 Bpema u kaneHnaps. IlogacHasa cucreMa cueta BPEMEHH.




5/5

Hcaak HeioToH — co3gaTeAb KAQCCUYECKOU MEXaHUKMU.

6/6 [MTapamokchkl CBOGOHOTO TTAEHUS TEA.

T]7 YeAOBE4ECKHH OPraHu3M U HEBECOMOCTD.

8/8 Baaauctuyeckoe gBUKEHUE.

9/9 Hcropus OTKPBITHS 3aKOHA BCEMUPHOTO TSTOTEHUS.
10/10 HNC3. Ucropusa ocBOEHUS KOCMHYECKOTO ITPOCTPAHCTBA.
11/11 PeaxkTuBHOE ABUXKEHHUE B IIPUPOJE U TEXHUKE.

12/12 PuszuKa 3eMACTPACEHUN U PETHCTPUPYIOIAs UX
amnmnaparypa.

13/13 Kypress! cayxa.

14/14 YABTPa3ByK Ha CAyzKOe deaoBeKa.

15/15 BaugHue My3bIKH C 3BYKOB Ha OPTaHHU3M YEAOBEKA.

16/16 Bunsl IyMoBOIO 3arpsg3HEHHUA U UX BAUSHUE Ha XKUBBIE
OpPTaHUu3MBI.

OAeKTpOMarHHTHEBIE ABAEHHA (9 1)

17/1 Opranudeckue MarHuTbl. MaruuTHaga pyna. MarHuTHBIE
SKUIKOCTH.

18/2 Hctopusa co3zmaHus ¥ IPUMEHEHUI S5A€KTPOMArHUTOB.
OaekTpoMarHuthel [xxo3eda 'eHpH.

19/3 MaruuTHOe 1toae 3eMAaU. [Ipeticp MarHUTHBIX IIOAIOCOB.
MarauTHbIe OypH.

20/4 Baranku Hukoab! Tecaa.

21/5 PaszButue paamocea3u. CoBpeMeHHBIE CPEACTBA CBSI3H.
CoToBad CB43b.

22/6 B Mupe MBIABHBIX IIy3bIpei. MBIABHBIN CIIEKTDP.

23/7 Hucniepcud cBeTa. 3aBUCHMOCTE OTPazKaTEABHbBIX
CIIOCOOHOCTEM MaTepHasa OT ero IIBeTa.

24/8 CBeTOBOAOKHO Ha cayzK0e y deaoBeKa.

25/9 BaugHMe 2A€KTPOMAarHUTHOTO II0ASI HA POCT pacTeHUuU u
37I0POBBE YEAOBEKA.

KBaHTOBBIE SIBA€HHS (8 1)

26/1 Pagnaiyga B )KM3HH 4eAOBEKA.

27/2 Buoaorugeckoe ae¥icTBrE pagualiyii.

28/3 [IpuMmeHeHNE PaAUOAKTHBHBIX H30TOIIOB.

29/4 ATOMHas SHEpPreTHKa: 3a U IIPOTUB.

30/5 YepHoObIAb 1 PyKycuMa.

31/6 Boavmioit Anpornsbiii Koanatizep.

32/7

AnepHoe opyxue. Mcropus co3naHus gaepHOd 60MOBI.




33/8 C1r1oco0p! yTHAM3aHUY S0EPHBIX OTXOI0B.

34-35 3amnmTa IpoeKTOB.

TeMBI HCCAEAOBATEABCKHX paboT nmo pu3HKe AAS ydamuxcs 9 xkaacca
AKyCTHYECKHH IIyM M €ro BO3ACHCTBHE Ha OPraHU3M YE€AOBEKa.
AApGepT DUHINITEHH — NapagoKCAABHBIN M'eHUH U "BeYHBIH peOeHOK".
AHTH4YHad MeXaHUKa
ACTIEKTBI BAUSHHUS My3bIKH U 3BYKOB Ha OPraHHU3M YE€AOBEKA.
AsponuHamMuyeckue TPYOBI.
Basauctudeckoe OABHUKEHHE.

BuomexaHnunka yeaoBeKa

® N o g bk Db =

Buomexanundyeckue IIPUHITUIIEI B TEXHUKE.

0

Buodmusuka. Korebanusa u 3ByKu

10. Bymepanr

11.B Hebecax, Ha 3eMAe U Ha Mope. (PU3HMKa yOAUBUTEABHBIX IIPUPOIHBIX IBACHUT).
12. BakyyM Ha CAyzK0Oe y 4YeaoBEKA

13. BakyyMm. QHeprud (prU3U4eCcKOTO BaKyyMa.

14. Buapl IIyMOBOIO 3arpsi3HEHUS U UX BAUSHUE Ha JKUBbl€ OpraHU3MbI.

15. BAngHue BHEITHUX 3BYKOBBIX pa3dpaskUTeAel Ha CTPYKTYPY BOIBI.

16. BangHue rpoMKOTO 3ByKa U ILIIyMa Ha OpPraHu3M 4YeAOBeKa.

17. BAussHUE 3ByKa Ha JKUBBIE OPTaHU3MbI

18. BAugHue HayIITHUKOB Ha CAyX YeAOBEKa

19. BaugHue TeMIepaTypbl OKpPYsKaroIllle cpebl Ha U3MEHEHUE CHEXKHBIX Y30pOB Ha
OKOHHOM CTEKAE.

20. BpamateabHOE OABUXKEHUE TBEPOBIX TEA.

21.BpeMmsa u ero usMepeHue

22.Bcerga A MOKHO BEPUTH CBOUM TAa3aM, HAM YTO TAKOE HAAIO3HUSI.
23. [IBUKEHHE B IIOAE€ CUABI TSIKECTH.

24. [IBU>Ke€HHUE BO3AyXa

25. 3 ncTopum AeTaTeAbHBIX alllapaToB

26. 3mepeHre O0OABIITUX pacCTOSHUM. TpHaHTYAIITHS.

27. U3mepeHre yCKOpeHUs CBOOOHOTO I1aeHUS

28. U300petTeHnsa AeoHapao na BuH4YH, BOIAOIIIEHHBIE B JKU3Hb.

29. N3y4yeHre 3BYKOBBLIX KOAeOAHUI HA IpUMepe My3bIKaALHBIX MHCTPYMEHTOB.
30. MHepuusa — npudrHa HapyLUleHUd IpaBUA JOPOKHOTO ABHUKEHUC.
31. HeBecoMocCTh.

32. OTHOCUTEABHOCTD ABHKEHUSI




33.
34.
35.
36.
37.
38.
39.
40.

41

[IrnaBaHuUe TEA

PeakTuBHaga Tdra

PeakTuBHOE ABUXKEHUE B COBPEMEHHOM MUpE.

PeakTuBHBIE IBUTATEAN

PezoHaHC mTpyu MeXaHUYECKHUX KOAEOAHUSX.

PobGept I'yk 1 3aKOH yrIpyroctu

PoAb prI9aroB B 3KHM3HHU YE€AOBEKA U €T0 CIIOPTUBHBIX JOCTHUKEHULIX.

Cuaa IpUTAKEHUI

.Cuaa TpeHud.
42.
43.
44.
45.
46.

Cuaa TpeHHUS B IIPUPOE.

CoBpeMeHHBIE cpeacTBa cBsa3u. CoToBas CBA3b.

Cos3maHne UHAUKATOPOB T€YEHUS BOABI, IAOTHOCTBHIO PABHBIX IIAOTHOCTU BOJBI.
Crioco0bI ompeieA€HUSI MacChl Teaa 6e3 BECOB.

Pu3uKa 3eMAETPACEHUH U PETUCTPUPYIOLIAs UX anmnapaTypa.

HNudopMalloHHO — MeToANuYeCcKoe obecriedeHre

1.

BueypouHaa qeaTeALHOCTE IIIKOABHUKOB. MeToqudecKuil KOHCTPYKTOP: II0COOUE AT
yuauteass/ [.B. I'puropres, I1.B. Crenanos. — M.: [IpocBemenue, 2011. - 223 c. -.
(CranmapThl BTOPOTO IIOKOAEHUS).

BueypouHnas nesareAbHOCTh. [IprMepHBIM IAaH BHEYPOYHOM AesATEABHOCTH B
OCHOBHOM IIKOAE:

rocobue maa yaurteas/. B.I1. Crenanos, [1.B. I'puropseB — M.: [IpocBemenue, 2014. — 200
c. -. (CrarngapTbl BTOPOTO IOKOAEHUSI).

1.

Pabouwne nporpammbl. Pusuka. 7-9 Kaaccel: yueOHO-MeTOAMIeCcKoe I1ocobue /cocT.
E.H. TuxonoBa.- M.:/Ipoda, 2013.-398 c.

®denepasbHBIN rOCyAapCTBEHHBIN CTaHAAPT 001IIeT0 00pa3oBaHUsI BTOPOTO
IIOKOAEHUS: NesITeAbHOCTHBIN roaxon [TekcT|: MeToguyecKre pekoMeHganuu. B 3 4.
Yacte 1/ C.B.AuauuueBa; rion oot Pen. T.d.EceukoBoii, B.B. 3apybuHoii, aBT.
Beryn. Cr. B.B. 3apybuna — YabssHoBck: YUIIKITPO, 2010. — 84 c.

3arnMarespHada ¢usuka. [lepeasman A.U. — M. : Hayka, 1972.
Xouy 0b1Th KyanbunabiM. Oapmmanckuit M.M. — M. : PUL] MK/, 2002.

du3mka aas yBaedeHHBIX. Kubaavuenko A.4., Kubaargenko U.A.— PoctoB H//I. :
«@enukc», 2005.

Kak ctaTh y4eHBIM. 3aHATHUS [0 (PHU3HKE [IAS CTAPLIEKAACCHHUKOB. A.B. XyTopcKkuii,
AH. Xyropckuit, U.C. MacaoB. — M. : I'nobyc, 2008.

dpoHTaABHBEIE AADOpPATOPHBIE 3aHATUS 10 PU3UKE B 7-11 Kaaccax
o011e06pazoBaTeABHBIX yupexkaeHui: Kuura nas yauread. /tion pexa. B.A. Byposa,
I'.T. Hukudopona. — M. : IIpocemnienue, 1996.

®denepasbHBIE TOCYAapPCTBEHHBIN 00pa30BaTeABHBIN CTAHAAPT [DA€KTPOHHBIH
pecypc]. — Pexxum noctyma: http:/ /standart.edu/catalog.aspx?Catalog=227

CatiT MuHHCTEpCTBa 00pa3oBaHud U HayKu Poccutickoit deneparum/ /
opUIIMaAbHBIH caiiT. — Pexxum goctyna: http://mMunobpHayku.pd/




10. MeTogndeckas cayxxba. MznareabctBo « BUHOM. AabopaTopusa 3HAHUH»
[@aekTponHEbIH pecypc|. — Pesxkum noctyma: http:/ /metodistlbz.ru/

L]
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KypcChI IIOBBILIEHHSI KBAAH(PHKAIIHH
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