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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJIEHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHMWIl K pe3ysbTaTaM OCBOEHHUS Ha
yri1yOlEHHOM YPOBHE OCHOBHOI 00pa30oBaTeIbHON MPOTrpaMMbl, PEICTaBICHHbIX
B ®I'OC 000, a Takxke ¢ yu€TtoMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

ConepxaHue mnporpamMmbl 10 (DU3MKE HANPABIEHO HA YJOBJIETBOPEHUE
NOBBILICHHBIX 3alPOCOB O0YyYaroIIMXCs, CTpeMsIMXcsi K Oosee riaybokomy
OCBOEHHUIO (PU3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamme 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo ¢u3MKe ycTaHABIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € UENbI0 OKA3aHUA METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OHOJIOTHEH, acCTpOHOMHUEH U (QHU3UUECKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
UMHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIa/ICHUE CJIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;

UHTEPIIPETUPOBATh JaHHbIE M MCIIOJIb30BATh HAayYHbIE J0Ka3aTelbCTBA JIS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Kounenmuu mnpenomaBanusi ydeOHoOro mpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUS OKPYKAIOIINX SBJICHHIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
JanbHeieMy 0Oy4eHHUI0 B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTikeHne 3TUX Lened mporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKHUX 3aKOHOB U 3aKOHOMEPHOCTEMH;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33]a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOJIIOJaTh SIBJCHUS U H3MEPATH
(¢u3nyYecKue BEIMYMHBI, BBIIBUTaTh TUIOTE3bl U MpeIaratb 3KCIepUMEHTaIbHbIE
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMalel (HU3NUECKOTO CoaepKaHus,
BKJIIOYAsi UHPOPMALMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIpETAUs U
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(¢u3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTH)KEHHUSIX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COJAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®du3rka — Hayka O mpupoje. SBIeHus Npupoabl (3IEMEHTHI COIAEPKAHMS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
Wsmepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6ezonacHoro Tpynaa npu padoTe ¢
7abopaTopHbIM 00OpyZOoBaHMEM. MexayHapoaHas cucteMa eauHul. [lepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT MPUPOJY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue TpPUOOPHI U Tpolleaypa MPSAMBIX HU3MEPEHHIl aHAJIIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuwie pabomol u onvimol.

OmnpeneneHne UEHbI IeJIEHUs IKaIbl U3MEPUTEILHOTO TpUdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

[IpoBenenne wuccaeqoBaHUS MO MPOBEPKE THUIIOTE3bl: JATBHOCTh MOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YAaCTHUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBHKEHHUSI.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHU. B3auMOAEHCTBHE TeNl KAaK NPUYMHA
M3MEHEHUSI CKOPOCTM JABIXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBs3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs U JIMHEWHAS IUIOTHOCTb.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeilcTBytomas cui. Cuiia TpeHusl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHS (IIapvKa B KUAKOCTH,
MOJIEININ AJIEKTPUIECKOTO aBTOMOOMJIS M TaK JaJiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  I[JIYOUHBl  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM o0onouku 3emuid. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y CI0BUE BOSHUKHOBEHUS BHITAJTKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOW MJIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHU.

8 KUIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.



Mopenn TBEPAOro, JKUIKOTO W Ta3000pa3HOrO COCTOSHUK BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSI)KEHHE, CMAauyMBaHUE, KaIWUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

BuyTtpennss osHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEPIUu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEILUIONIPOBOHOCTh, KOHBEKIUSA, U3ydeHUEe. Buapl Terionepenauu B MpUposae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TerioBple ABUTATEId W 3alIMTA OKPYXKAKOIIEH Cpeapl. TennoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paObOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



HaOnronenue kuneHus.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro o0béMa W
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEIIHUX CHUJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma it ydactka uenu. IlocnenoBatenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. D/IC B lenu MOCTOSIHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMlIe.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0JIeMbl 3HEPreTUKU. TOIIMBHBIE AIEMEHTHI U 3JIEKTPOMOOMIIN.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOe 1ose Toka. DJIEKTPOMarHur.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOIBUTATENlb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre JNEUCTBUS  DJIEKTPUYECKOTO IO HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnbIThI, TEMOHCTPUPYIOLIUE 3aBUCHMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia MJisI CUJIBI TOKAa NPU MAPAUIEIBbHOM COEOUHECHHU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKA B KATyIIKE W OT HAIUYUS
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HKCCIEIOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHOW HWHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKa.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINU BEKTOpa. Paanyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, IIEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

YckopeHne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduueckas mHTEpHIpETaAllvS YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
IepEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTII0M K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa o0pamieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MOJI IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BIoKEHHE 1T0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUSI WU COXPAHEHUS MMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPrUM. 3aKOH M3MEHEHHS U COXPAHCHUSA
MEXAHUYECKON DHEPIUH.



Hemoncmpayuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBHOKEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa MPU YIIPYTOM B3aMMOJICUCTBHH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBIDKCHUS IApUKA WA TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

OmnpeneneHue padOThl CUIIbI TPEHUS NIPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpa3Byk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KoJeOaHW MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHIUHN U TUDPAKIIUN CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. l[locTpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomryuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI coOuparouieit
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4€HHUI Ha )KUBBIE OPraHU3MBbI. 3aIUTa OT PAAUOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbl SIIEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus n3nydeHusi IpUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENBEHO-0000IAIONINI MOAYb MTPEIHA3HAUEH IJISl CHCTEMaTU3aluu
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHOl  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate nzydeHus GuU3NKU HAa YPOBHE OCHOBHOTO 00IIIETr0 0O0pa3oBaHUS
y obydarorerocss OyayT cpopMUpoBaHBI CICAYIOININE JTHYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

I)nampuomuueckozo eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYeCcKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DHU3UKOB;
2)epasicoanckozo u Oyxo6HO-HpaAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIEHUU OOIIECTBEHHO 3HAUMMBIX
U 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOT0;
3)acmemuuecko2o 60CRUMAHUA:

BOCIIPUSATHE ICTETHUUYECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHMYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4)uyennocmu HayuHo20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HayKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLIEH
KYJIBTYPBHI;

OpUEHTAIlUsl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAY4YHOU JHO003HATEIBLHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
JEATEIIbHOCTH;
5)popmuposanusa Kynomyput 300p06vsa u IMOUYUOHATLHO20 01A2ONONYHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBUJI OE30MacHOTO TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUM, MPU3HAHKE CBOEro TIpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;



6)mpy006020 eocnumanus:

AKTUBHOE YYacTHUE B pEIICHWM MNPAKTHYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;
7)3K0J102U4eCK020 60CRUMAHUA:

OpUEHTAlUS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHWUW AJIA pelleHus 3aaady B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pElLIeHHS;
8)aoanmayuu Kk uzMeHAOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

HOTPEOHOCTh BO B3aUMOJICHCTBUU NIPU BBIIOJHEHUM MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKOM HANIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

NOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHue Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIaCTH
busuky;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTHUS B NPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPOIbI, 00IIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JECWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYI0 Cpeny,
BO3MOYKHBIX IJI00ATbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4COHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue aefcTBus:
BBISIBJIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK  OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pacCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3I O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOIYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPHPETUPOBATH HUHPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu U WUTIOCTPUPOBATH pEIIacMble 3aJayd HECJIOKHBIMU CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI H
BBICKA3bIBaTh WJICW, HAIlCJICHHbIE Ha PEIICHWE 3aJa4dl W MOJJepKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
oOHapy)KHUBaTh Pa3IMUNE U CXOJCTBO MO3HUITUH;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD L€ COBMECTHOW JESATENIbHOCTH, OPraHU30BBIBATh JIEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO 4YacTh padOThl, AOCTUras KAadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPAaBJIIEHUIO M KOOPAMHUPYS CBOMU JEUCTBUS C JAPYTUMHU WICHAMHU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIUX s
perieHus pU3NIECKUX 3HAHMM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pElleHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN rPpyIIon);

CaMOCTOATENIbHO COCTABJISATh AJTOPUTM pelieHus (PU3NYECKOM 3aJaud WIH
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUN;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Ipejiararh iaH €€ NU3MEeHEHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NeSITeJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHUS
(Gu3MYEeCcKOro HcCIeOoBaHUsl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallUi, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh ce€0s1 HA MECTO JPYroro yejaoBeKa B XOJ€ CIopa WIH JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

MPU3HABATh CBOE MPABO HA OIMMOKY MpPH PEIICHUH (PU3NYECKUX 3a7a4 WUJIU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOII0IeHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTHU, TPEHHMSI, YOPYTOCTH B IPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOrO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA Te€l U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS U EIUHUII (U3UYECKUX BEIWYUH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHs CHJI (BIOJIb OJTHOM TIpsiMOif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTh MPOCThbIE (PU3MUECKHE MOJENIU pealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINIECKUE MOJCITH ISl OObSICHEHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUSA, IPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUIMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢uzuky, BeIOMpas aeKBaTHYIO (PU3NYECKYIO MOJIETh, C HCIIOIb30BAHUEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpU HMOMOIIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPCHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHHE (THUIIOTE3Y) O BO3MOXHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOAUTH HECIIOKHBIE 3KCIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCHUMOCTEH
¢bu3nyecKux BENWYUH (3aBHCUMOCTH IMYTH PAaBHOMEPHO IBMXKYLIETOCS Tejla OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TeJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIOIMIEH CHJIBI OT 00BbEMa MOrPYKEHHON 4YacTU Tejla U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (GOpMyJIUpoOBaTh 3a7ady U THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoOB, OLEHUBaThb MOTPEIIHOCTH, JIeJaTh BBIBOJAbI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPa3JUYHBIX HMCTOYHHUKOB BBIJENATDH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WHTepHeT, BiaaeTb NpuéMamMu KOHCIEKTHPOBAaHUA TEKCTa, NPeoOpa3zoBaHUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKUE COOOIIECHHSI O PE3yNbTAaTaX MPOEKTOB WA YYEOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATHHHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJja4aMH, CJIECIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHny oOyueHus ¢ 8 knacce NpenMeTHbIE DPE3yJbTaTbl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tea, HACBHIIICHHBIA W HEHACBHIIICHHBIA Iap, CHOCOObI W3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, HPOBOJHHKH,
IIOJIYIIPOBOJHUKH, TU3IEKTPUKH, HICTOYHUKHU IIOCTOSTHHOTO TOKA, AJIEKTPUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMa) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pellIeHnr Y4eOHbIX U IPAKTHUECKUX 3aa4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KANWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayu (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyUEHHUE), TEIJIOBbIE OTEPH,
ANEKTpU3aLUsl TEJ, B3aUMOJCHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNA B
OKpyXxaromeM wmupe (B TOM 4ucie (U3HYECKUE SBJICHHUS B MPHUPOIE:
MOBEPXHOCTHBIE M KalWJUISIPHBIEC SBJICHUS B TMPUPOJE, KPUCTAIIBI B TMPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POIb MAarHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHUSHUE), TpPU HSTOM MEPEBOAMTH



IPAaKTUYECKYI0 3a7ady B y4eOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAHUKA, DJ[C B 1enmM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jxoyns-JIeHna, 3aKOH COXPaHEHMsI 3HEPIHH, MPU ATOM pa3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBa
00BEKTOB, MPOIIECCOB, SIBJICHUH, MPUMEHSITh (PU3UIECKUE MOJIEIH JJIs1 OObSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HCJe TpeOylole YHUCIEHHOTO OlIEHUBAHUSA
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
(bu3znyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3alUChIBaTh KPaTKOE YCJIOBUE U Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKHe IMpeoO0pa3oBaHUs M pPacu€Thl, OLIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO0 3HAYeHUs (U3MUECKON BEIMYMHBI U OMNPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOUHBIM CIIOCOO pELICHUS, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KaNmWUISPHbBIE SIBJICHMS, 3aBUCUMOCTb JABJIECHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HArpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJT U B3aHUMOJCHCTBHE AJIEKTPUUECKUX 3apsA/I0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJIa TOKAa, HAIpPSKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYECHUE M3MEPSEMOI BEITMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIErO0 Yepe3 MPOBOJHUK, OT HAIPSDHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOmoiaTh mpaBmwia O€30MacHOTO Tpylda mpu paboTe ¢ JabOpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUHK ANEKTPUUECKON IHEPTHH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM, HeoOXonumble (GU3HYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJSATh CXEMbl JJIEKTPHUYECKHX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJOTUYECKUX MPOLIECCOB MpPHU PEHICHUH Yy4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUUYECKHUMH YCTPOMCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM U CPaBHEHUS OTOJHUTEIBHBIX WCTOYHHUKOB BBIIETATH WH(OpMaIuio,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WnTepHer, BnaxeTe npuéMaMHM KOHCIEKTHPOBAHUS TEKCTa, MNpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCI€  MyOJMYHO  MPEACTABIATH  PE3yJbTaThl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHHUMN (DU3UYECKUX TMPOIIECCOB
pacnpenensiaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemaTh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBU)KEHUSI, HEBECOMOCTb U IIEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(Qpa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3y4YeHHE, IIKaJa IEKTPOMAarHuTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl MCIYyCKAaHUS M IOIJIOLIEHus, alb(a-, Oeta- U ramma-
U3ITy4YEHHs], U30TOIbI, SIIEpPHAs U TEPMOSJAEpHasi YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3jauyarh  SBJIECHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
IIPAMOJIMHEWHOE JIBHOKEHUE, PaBHOYCKOPEHHOE IIPAMOJIMHENHOE JIBUXKEHUE,
cBOOO/IHOE TMaJieHUE TeJ, JBUKEHUE [0 OKPYKHOCTH, B3aUMOJEHUCTBUE Tel,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAKTUBHOE JBHKEHHE, HEBECOMOCTb,
KojeOaTresbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYK/ICHHbIE
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, UHTephepeHrs U JUPPaKIs BOJH), MPSIMOJIMHEHHOE paclpoCTpaHEeHNUE,
OTPAKEHUE U IPEIOMIICHHE CBETAa, IIOJIHOE BHYTPEHHEE OTPaXECHHUE CBETA,
pasnokeHne Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3IYy4YeHHUs]) 1O ONHCAHMIO HX XapaKTEpHbIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBICHHUS B MPUPOJE: NPWIUBBI U
OTJIUBBI, IBWKEeHNE TUIAHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE JBM)KEHUE JKHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHHUE, CEMCMUYECKHUE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHHUI,
€CTECTBEHHBIN PAaJUOAKTUBHBIM (OH, KOCMUYECKHE Jy4d, PATUOAKTUBHOE
U3JIy4YeHUE NPUPOAHBIX MHHEPAJIOB JEUCTBUE PAIMOAKTUBHBIX H3JIyYEHHHU Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

ONMKCHIBATh HU3YyYEHHBIE CBOMCTBA TN U (DPU3UUECKUE SIBJICHUSA, UCIIOJb3YS
bu3nyeckue BeNMYMHBI (CpEAHSE W  MIHOBEHHAas CKOPOCTh Tela IpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMDKEHHM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHUE CBOOOIHOIO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS YHEPT U CKATON NPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), IMpU ONHCAHWU TPABUIBHO TPAaKTOBaTh  (PU3MYECKUIl  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaThb CBOMCTBA Ted, (U3NYECKUE SIBICHHUS U  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIim, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpMYTy TOHKOH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(bu3MYEeCcKUX MPOIECCOB U pelIeHUs] y4eOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYECHUW (PU3MYECKHX BEJIHMYHWH, [P 3TOM BBIOMPATh aJ€KBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyETHBIC 33JauM 10 U3y4YaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJadyd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHMs U PacUEThI, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHHUS
(bu3nyecKoil BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3UUECKON BEIWYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMMCAHUM  HWCCJENOBAHMS  PAClO3HAaBaTh  IPOBEPSIEMOE  MPEIIOIOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYJbl MajblX KOJEOAaHUH, MPSAMOJIIMHEHHOE pPAcIpOCTpPAHEHUE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHMH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI U OMNpeAessis MOrPEUIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA((UIMEHT TPEHUs  CKOJIbKEHU,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANTH HKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHUCHUMOCTEN (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJBHOTO JaBJICHUS, MEpPHOJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMAaJCHHs, HCCICAOBaHUE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEpPEHHUE OSHEPrUU YaCTHIIbl 10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJIE TaOIUIl U TPaPUKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IMPOIECCOB C OMOPOM Ha UX OomucaHusi (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, TO3UMETP, Kamepa BuibcoHa), MCnosib3ysi 3HaHHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHYECKHE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYyYEHHOM HH(GOpPMAIMM Ha OCHOBE HUMEIOLIMXCS 3HAHUA U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPEeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATH PE3yIbTAThl MPOESKTHON MJIN UCCIIEI0OBATEILCKON JEATEIbHOCTH TIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmeHnoBanme KoanuectBo yacon
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/m Bcero o0pa3zoBaTebHbIe pecypehbl
nporpamMmMsbl padoThI padoThI
Pa3pnen 1. ®usuka u eé pojib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
dusuka — Hayka o
1.1 Ve 2
pupoJie
dusnyeckue
1.2 4 3
BEJINYUHBI
EcrectBenHO-
1.3 HAYYHBII METO]T 2 1
MO3HAHMS
Hroro no pazgeny 8
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHUH BelllecTBa
2.1 Crpoenue BemiecTBa 2 1
JIBrxeHue n
2.2 B3aUMO/ICHCTBHE 4 2
YacTHUII BELIECTBA
ArperaTHble
2.3 P 1
COCTOSIHUS BEIIeCTBa
Hroro no pazgeny 7
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
Mexanuueckoe
3.1 10 2
JBUYKEHUE
HNuepuus, macca
3.2 PIHITA, Macea, 9 1 1

IIJIOTHOCTH




3.3

Cuia. Bune! cun

15

Hroro no pazneny

34

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

[asnenue. llepenaua
JABJICHUS TBEPABIMU

4.1 5
TeJaMU, YKUIKOCTAMU
1 Tra3aMu

4.2 JlaBaeHuE )KUIKOCTH 6
AtmocdepHoe

43 bep 5
JIaBJICHUC
JlecTBUE KUAKOCTH
Y Ta3a Ha

4.4 N 12
MOTPYXEHHOE B HUX
TEJo

Hroro no pazneny 28

Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus

51 Pabora 1 MOIIIHOCTH 6

5.2 IIpocTeie MexaHU3MBI 8

53 Mexanunyeckas 5
JHEpTrus

Wroro no pazueny 19

Pa3nen 6. [loBTOpUTEIBHO-0

0o0marmuii MoayJIb

[ToBTOpHTENBHO-
6.1 o0oO0aronuii 6
MOJTyJTh
Hroro mo pazneny 6




OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

23




8 KUIACC

HaumenoBanue KoauvecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ziesioB U TeM KoHnTpoJibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypchbl
MPOrpamMmbl padoThI padoTbI
Pa3nen 1. TenJioBble siBJIEHUsI
CrtpoeHnue u CBOMCTBA
1.1 P 6
BEIIICCTBA
1.2 TerutoBbIe IPOIIECCHI 33 1 6.5
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEKTPUUECKUE 3apsIbl.
2.1 3apspKEeHHbIE TeNla U UX 9 1
B3aMMOJICHCTBUS
ITocTossHHBIM
2.2 . 31 1 10
IIEKTPUUYECKUIN TOK
2.3 MarHuTHbI€ SIBICHUS 11 2 4
DneKTpOMarHuTHas
2.4 P 7 1 1
WHIYKIHS
Hroro o paznery 58
Paspnen 3. [loBTopuTe1bHO-00001IaK01IMIT MOAYJIb
31 IToBTOpHUTENBHO- 5
' 0000IIafOITHI MOTYJTh
Hroro mo pazneny 5
OBILEE KOJIMYECTBO
I 102 5 22,5

YACOB I10 ITPOTPAMME




9 KUIIACC

HauMeHoBaHHUe KoaundecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ziesioB U TeM KoHnTpoJibHbIE IIpakTHyeckue
n/m Bcero o0pa3zoBaTebHbIe PeCypehl
NMporpaMMsl padoThI padoThI
Pasznen 1. Mexannueckue siBJeHUSA
Mexanunueckoe
1.1 JIBUYKEHHUE U CIIOCOOBI 30 1 4
€ro OIMCaHusA
1.2 BsaumonelictBue Ten 18
1.3 3aKOHBI COXPaHEHHS 15 1 2
Htoro no paznemny 63
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
Mexanunueckue
2.1 8 35
Koae0aHus
MexaHn4eckue BOJIHEL
2.2 10 3
3ByK
Hroro no pazgeny 18
Pa3nen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE MOJe
3.1 Y DJICKTPOMAarHUTHBIC 6
BOJIHEI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AIBJIEHUS
3aKOHBI
4.1 8 2
pacrpocTpaHeHHUs CBETa
4.2 JIMH3EI ¥ onITHYECKHE 6 1




IPUOOPHI

Pasnoxxenue Genoro

4.3 2
CBETa B CIIEKTP
Wroro no pazueny 16
Paszgea S. KBanToBbI€ sIBJICHUS
Hcnyckanue u
5.1 MOTJIOLIEHHE CBETA 4
aTOMOM
Ctpoenue aToMHOTO
5.2 P 5
sanpa
5.3 SnepHble peakuuu 7
Hroro no pazgeny 16

Pa3nea 6. [loBTOpuTe1bHO-0000IAI0IIM I MO

AyJ1b

6.1

MexaHn4ecKue sBJICHUS
(TOBTOPHUTENBHO-
00o0marnmii Moayb)

6.2

TerutoBble sBICHUS
(TOBTOPHUTENBHO-
00o0marnmii Moayb)

6.3

DJeKTPOMarHUTHBIE
SIBJICHUS
(TOBTOPHUTENBHO-
0000maIMit MOIYIB)

6.4

CBETOBBIE ABJICHUSA
(TTOBTOPUTENIBHO-
00001IaIOIITIIT MOTYITh)

6.5

IToBTOpUTENBHO-
00001101 MOTYITh




Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

26.5







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

®dusuka — HayKa O PUPO/IE.
SBnenus npupobl

duznueckue IBICHUI

dusndyeckue BEINYNHBI.
PasmepHocTh. Ouznueckue
npubopsl. [lorpemnoctu
MIPU TIPSIMBIX U3MEPEHUSIX

Ypoxk-uccienoBanue
"N3mepeHue TMHEHHBIX
pa3MepoB Tel U
MIPOMEXYTKOB BpeMEHH"

JlaGopatopHnas pabora
"N3mepenue o0bEMa
KUJKOCTH U TBEpAOTO Tema"

JlaGopatopHnas pabora
"OnpeneneHue pa3mMepoB
MaJbIX Ted. Meton psaioB”

MeTopl Hay4yHOTO
no3Hanus. Onucanue
(bu3NYeCKUX SIBICHUN C
IOMOIIBIO MOJIETIEN

Ypoxk-uccienoBanue
"I[IpoBepka rurnoTe3sl:




JANBHOCTh MOJIETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeEM OOJIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

CtpoeHue BelecTna.
ONbBITHI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHHUE
BEIIECTBA

10

JlaGoparopHnas pabota
"OueHka guameTpa aroma
METOJIOM PSIOB (C
HCIIOJIb30BaHUEM
dbotorpaduii)"

11

Ypok-uccienoBaHue
"HabntoieHne TemnoBoro
pacmupenust ra3oB. OTbITHI
10 OOHAPYKEHUIO NeHCTBUS
CHJI MOJIEKYJISIPHOTO
pUTSKEHUA"

12

Z[BI/I)KGHI/IC HacCTHuIl

BemiectBa. ubdysus.
BpoyHoBckoe nBHKEeHUE

13

Ypoxk-uccienoBanue
"Habmrogeune u
00BsicHEHHE OPOYHOBCKOTO
nBokeHus 1 quddysun"

14

B3aumopaelicTBrue yacTuil
BEILIECTBA: PUTSKEHUE U
OTTAJIKUBaHUE

15

ArperaTHble COCTOSIHUS




BemectBa. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJbI

16

MexaHuueckoe TBUKEHHE.
[TyTb, TpaekTopus,
nepeMereHue

17

PaBHOMepHOE U
HEpaBHOMEPHOE JBM)KEHUE.
Cxkopoctb

18

Haxoxpaenue ckopocTy,
MyTU U BPEMEHH NPU
paBHOMEpPHOM
MPSIMOJIUHEITHOM JBUKEHUH

19

JlaGoparopHnas pabota
"OnpeneneHyre CKOpocTu
PaBHOMEPHOTO JABUXKEHUS"

20

I'paduku npsmMoarHEHHOTO
PaBHOMEPHOTO JABUKCHUS

21

Pemenue 3agau mo reme
"Pacuer cpenneit ckopocTtu'

22

JlaboparopHnast pabota
"Onpenenenne cpeaHei
CKOPOCTH CKOJIbKCHHSI
Opycka WM IIapuKa 1o
HaKJIOHHOM TJIOCKOCTH"

23

OTHOCHUTEILHOCTD
nBrokennsa. CnoxeHue
CKOPOCTEH IpU
napajuieIbHOM JABUKEHUU

24

ITonyyenue u ananus




rpaduKoOB 3aBUCUMOCTHU
YT U CKOPOCTH JIBUKECHUS
OT BPEMEHHU

25

Pemenue rpadguyeckux
3a7ad4 1o reMe "MexaHuka.
PaBHOMepHOE
NPSAMOJIMHEHOE ABU)KEHHE"

26

SBnenue nHepuu. 3aKoH
WHEPIUU

27

BzaumoneiicTBue TeN Kak
MpUYMHA U3MCHCHHUS
ckopocTH. Macca Tena Kak
Mepa MHEPTHOCTH TeJia TPH
MOCTYNAaTEeIbHOM JIBUYKEHUU

28

Ypoxk-uccienoBanue
"CpaBHeHuE Macc 1o
B3auMOJIeCTBUIO TET"

29

IInoTHOCTE BemiecTBa

30

JlaGopatopHnas pabora
"OnpeneneHue mioTHOCTH
TBEpAOro Tena

31

Pertenne 3agau mo reme
"Macca temna. [TimoTHOCTE
BemecTna"

32

CMecH U CIJIaBEL.
[ToBepxHOCTHAs U TUHEWHAs
IJIOTHOCTDH

33

[ToaroToBka Kk KOHTPOJIBLHOU
pabote mo Teme "duznka —
HayKa 0 IpUpOJE.




[TepBoHavasbHBIC CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOSHHUH BEIIEeCTBA.
Mexanuka"

34

KontposbHas pabota mo
Teme "dusnka — Hayka o
npupoe. [leppoHadanbHbIe
cBeAeHHsT 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHUU
BellecTsa. Mexanuka"

35

Cuna. SIBinenue TAroTeHus.
Cuia TsDKeCTd

36

N3o0paxenue cu.
Pemenue 3anay no teme
"OnpeneneHue cuibl
TsKecTn"

37

Cuna ynpyroctu. 3akoH
I'yka

38

Bec Tena. 3mepenue cuit.
Junamomerp

39

Ypoxk-uccienoBanue
"HaOmrogeHnne u3sMeHEHHs
CKOPOCTH TpH
B3aMMOJICHCTBUM TE"

40

Pemenue 3ana4 no reme
"Cuna ynpyroctu. Bec
Tena"

41

JlaGopatopHnas pabora
"OIEBITHL,
JI€MOHCTPHPYIOLIHE




3aBUCHUMOCTh PaCTSKECHHS
(medopmanun) Mpy>KUHBI OT
MPUIIOKEHHOM CUJTBI"

42

Cuna tpeHus

43

CII0’keHHUE CHIIL.
PaBHOelicTBYIOIIAs cHJia

44

Pemrenue 3agad mo reMe
"Ci0KeHue CUi.
PaBnonelicTByromas cuia”

45

Pemrenue 3agad mo reMme
"BzaumoneiicTBue Tell.
Cuibel B MexaHuke"

46

Pemenue 3agau no reme
"Cuna tpenus". Ypok-
UCCTIE0BAHUE 110 TEME
"UccnenoBanue
3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIA/IN
CONMPUKOCHOBEHUS"

47

JlaGopatopHnas pabora
"OMBITHL,
JI€MOHCTPHPYIOLIHE
3aBHCUMOCTb CUJIBI TPEHUS
CKOJIBKEHUS OT CHJIBI
JIaBJICHUS U XapakTepa
COIPUKACAIOLIUXCS
nosepxHocren"”

48

Pertenne 3agau mo reme
"BzaumogeiicTBUeE TEII.
CuJel B MexXaHuke"




KonTponbhas pabota no

49 Teme "B3aumonelicTBue
Tea"

50 JlaBneHue TBEPABIX TEI
YpOoK-3KCIIEpUMEHT

51 "Cnoco0sI onpeiesieHus
JIaBJICHUS TBEPIOTO Teya"
Ypok-uccienoBanue

52 "3aBUCHUMOCTD JaBJIEHUSI
ra3a oT Temneparypsi"

53 JlaBIIeHHE )KUIKOCTEH U
ras3os. 3axoH Ilackamns

54 ITneBMaTHueckue
YCTpOMCTBA

55 3aBUCHUMOCTD JaBJICHUS
KHUJKOCTH OT TITyOUHBI

56 I'mppocraTnueckuit
napaoKc

57 Ypoxk-nipoekT "U3yuenune
COOOMIAOITUXCS COCYA0B"
VYpok-koHpepeHus

58 "T'unpaBnuueckue
MeXaHNu3MBbI"
Hcnonbp3oBaHne BEICOKAX

59 JIABJICHUH B COBPEMEHHBIX
TEXHOJIOTUAX

60 Pemrenue 3agad mo reMme
"JlaBneHue KUAKOCTH"

61 Atmocdepa 3emin u

MPUYUHBI €€




CyII€CTBOBaHUA

62

VYpok-uccienoBanue
"[IposiBnenue nencTBUs
aTMoc(epHOro aBjieHUs"

63

N3mepenue atMmochepHOTro
naBieHus. OnpIT
Toppuuennu

64

3aBUCHUMOCTh
aTMOC(hEepHOro JaBJICHUS OT
BBICOTBI HaJl YPOBHEM MODSI.
[TpuOopkI 1151 U3MEPECHHUS
aTMOC(hepHOro JaBJICHHUS

65

bapomerp-anepou.
ATMocdepHOe aBIeHHE Ha
pa3IMYHBIX BBICOTaX

66

Brrtankusaromias cuia.
3akoH Apxumena

67

Pemrenue 3agad mo reMme
"3akon Apxumena"

68

Ypoxk-uccienoBanue
"DKcneprMeHTalIbHOE
oOHapy>XeHHE TeUCTBUS
KHJIKOCTH U raza Ha
MIOTPYXEHHOE B HUX TeN0"

69

JlabopaTopHas pabota
"Onpenenenue
BBITAJIKMBAIOIIECH CHUIIBI,
JIEHCTBYIOLLEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTB"

70

IInaBanue Ten




71

JlaboparopHnas pabota
"UccneqoBanue
3aBHCHMOCTH Beca Tela B
BOJie OT o0BbemMa
MOTPY>KCHHOU B JKUJIKOCTh
yacTu Tea"

72

BosnyxomnaBanue.
[1maBanue cynoB

73

Pemenue 3amay mo reme
"3akoH Apxumena.
VcenoBus miaBanug tea'"

74

Perienne 3aga4 mo reme
"JleiicTBHE JKUAKOCTH U raza
Ha TIOTPYKEHHOE B HUX
Teno"

75

YPpoK-nIpoeKT
"KoHcTpynpoBanue
apeoMeTpa WIN JOJKU U
OIIpEIEIIEHUE
Ipy30n0abEMHOCTH"

76

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "/laBnenue
TBEPJIbIX TEJ, )KUJIKOCTEU U
razos"

77

KonTponpHas pabota mo
teme "JlaBieHue TBEPAbIX
TeJ, )KUAKOCTEH U ra3oB"

78

Mexanuueckasi pabora

79

MontHocTh

80

Pemenue 3aau Ha




orpezeneHue padoTsl U
MOIIIHOCTH

81

PaboTa cHIBI TSKECTH U
CHJIBI TPCHUA

82

Ypoxk-uccienoBanue
"PacuéT MOIIHOCTH,
pa3BUBaeMOM IIPH MOIBEME
o jectauie"

83

HpOCTHe MCXaHHN3MBI

84

MowmenT cuisl. [IpaBumno
MOMEHTOB

85

Jlaboparopras pabora
"N3y4yeHue npaBuiia pplyara
JUTSL TIOIBMDKHOTO M
HEMOJIBYKHOTO 0JI0KOB"

86

"3omoToe npaBuio"
MCEXaHUKHN

87

Pemenne 3amad mo tTeme
"30510TO€ TIPABUIIO
MexaHuku" /
Bcepoccutickas
MpoBepoyHas pabora

88

Pemrenue 3agad mo reMme
"PaboTa CUIBI TSHKECTH U
cuiibl TpeHus" /
Bcepoccutickas
MpoBepoyHas pabora

89

YPpok-nipoeKT
"IIpoexkTupoBanue
IIOJICIIACTOB € 33JJaHHBIMU




napamerpamu"

90

Ypok-koHbepeHIus
"IIpocThie MEXaHU3MBI B
OBbITY, TEXHUKE, HKUBBIX
opranu3max"

91

Koaddurment nonesnoro
JEUCTBUS TIPOCTHIX
MEXaHU3MOB

92

JlaGoparopHnas pabota
"Onpenenenue KIIJ]
MMOIBMIKHOTO U
HENOIBUXHOTO OJIOKOB"

93

MexaHuyeckas SHEpPTHs.
Kunetnueckas u
MOTEHIMAIbHAs SHEPT U

94

3aKOH COXpaHEHUS
MEXaHUYECKOH sHeprun

95

YPOK-3KCIIEPUMEHT
"DKcneprMeHTalIbHOE
OIIpEIETICHUE U3MEHEHUS
KMHETUYECKOU U
MIOTEHLIMAJIbHON YHEPTUH
IIPU CKaTBbIBAaHUU TeEJIa 10
HAKJIOHHOH TIOCKOCTH"

96

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "Pabota u
MOIIHOCTb. DHEprus"

97

KonTtpomnbHas pabota 1o
TeMe "PaboTa U MOIITHOCTE.
Oneprus"




PaboTta ¢ TekcTaMM 10 TeEME

98 1
"MexaHnueckoe aBrxenue"

99 PaboTta ¢ TekcTaMM 110 TeEME 1
"CtpoeHnue BemiecTBa"

100 Pabora ¢ TekcTamu 1o Teme 1
"Cunel B ipupoje"
Pabora ¢ TekcTamu 1o Teme

101 | "JlaBieHue TBEPABIX TEI, 1
JKUOKOCTEN U ra3oB"
Pabora ¢ TekcTamu 1o Teme

102 "Oueprus. [Ipocteie 1
MeXaHU3MbI"

OBIIEE KOJIMYECTBO YACOB 102 23

[10 [TIPOT'PAMME




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka KourTpoabubie IIpakTuyeckue
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHbIE TOJI0XKEHUS
1 MOJIEKYJISIPHO-KMHETHYECKO 1
TEOPHUH U UX OIBITHBIE
HOJTBEPKICHUS
5 Macca u pa3mep aToMOB U 1
MOJIEKYJI
Mogenu TBepAOro, KHUAKOTO U
3 ra3000pa3HOro COCTOSHUI 1
BEIECTBA
VYpoxk-koHpepeHuus
4 "Kpucrannudeckue 1 aMmoppHbIe 1
tena. I'paden. [Tonyuenue
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KalWJUISIPHOCTb. 1
IToBEepXHOCTHOE HATSIKEHUE
6 TemnoBoe paciimpeHue u cxatue 1
7 TenoBoe nBUKEHME. 1
Temneparypa
8 TemmepaTypHbIe IIKaIbI 1
9 BHyTpeHHss sHEprus u crnocoObl 1
€€ U3MEHEHU
10 Buapl Teronepenaun
11 VYpok-koHpepeHuus 1




"Hcnoip30BaHue TEIUIOBBIX
CBOMCTB BEILIECTB U MaTEPUATIOB
B LIEJISIX DHEprocoepexeHus"

12

KomnnuectBo TeruioTrl. Y aenbHas
TEILIOEMKOCTD

13

VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3bI JINHEWHON
3aBUCHUMOCTH JJUHBI CTOJTONKA
KHUJKOCTU B TEPMOMETPUUECKON
TpyOKe OT Temmneparypsl"

14

YpaBHeHHE TEIJIOBOTO OajlaHca.
Temnoo0OMeH U TEMIOBOE
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TEMI000MeHa P CMEITMBAaHUT
XOJIOAHOW U Tropsiueit Boabl"

16

Pemrenne 3amau mo reme
"Temio00MeH U TEILIOBOE
paBHOBecHE"

17

JlaGopatopHnas pabora
"OnpeneneHue KOIM4ecTBa
TEIUJIOTHI, MTOJIYY€HHOTO BOJIOM
MIPH TETJIO0OMEHE C HarpeThIM
METaJUIMYECKUM TUIUHAPOM"

18

IInaBnexnue u OTBCPJACBAHUC
KpUCTAJUNIMYCCKUX BCUICCTB.
VY aenpHas TemiIoTa MIaBICHHS

19

Pemmenue 3agay mo teme




"[LnaBneHue U OTBEp/ICBaHUE
KpUCTAJUIMYECKUX Ten"

20

JlabGopaTopHas paborta
"OnpeneneHue yaeiabHOM
TEIUIOTHI INIaBJIEeHUS Jbaa"

21

Ypoxk-uccnenopanue "CpaBHeHHE
MIPOLIECCOB IJIABICHUS
KPUCTAITTNYECKHX Tell U
pa3MAr4eHus Mpu HarpeBaHUH
amopdHbIX Ten"

22

[TapooOpazoBanue u
KoHaeHcanus. Vicnapenue

23

Kunenue. Y nenpHas Temnora
napooOpa3zoBaHusi. 3aBUCUMOCTD
TeMIepaTypbl KUMEHUs OT
aTMOC(EepHOTO AaBICHUS

24

Pemenue 3ana4 no reme
"ITapoobpazoBanue u KumneHue"

25

Ypoxk-uccienoBanue
"O0BsACHEHHE 3aBUCUMOCTH
TEMIIEPATypPhl KUTIEHUS OT
naBjieHus"

26

HacpmieHHbpIif 1 HeHACBIIIEHHBINA
nap. BiiaxxHocTs BO3myxa

27

Brnaxxnocts Bo3ayxa u eé
m3mepenue. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTENLHOU BIIAKHOCTH
BO3ayXa"

0.5

28

Pemmenue 3agay mo teme




"BiaaxHOoCTh"

29

Pemenue 3agay u aHanus
CUTYaIINH, CBI3aHHBIX C
SIBJICHUSIMU WCTIAPEHUS U
KOHJICHCAINU

30

DHeprus ToMBa. Y aeabHast
TEIIOTa CTOPAHMS

31

[IpuHUUIIBEI paOOTHI TEMJIOBBIX
IBUTaTEIeH

32

[TapoBas TypOuHa. [IBurarenn
BHYTPEHHETO CTOPaHHUS

33

KII/ TermmoBoro nBurarens

34

Pemenue 3amau o reme "KIIJ{
TEIUIOBOIO ABUrarensa"

35

VYpok-koHpepenmus "TemioBsie
JIBUTATEINN M 3aI1Ta
OKpYy>Karoten cpeab”

36

TennoBnie IMOTEPU B TCIINIOCCTAX

37

3aKOH COXpaHEHUS U
MPEBpPALCHUS JHEPTUHU B
MEXaHHUYECKUX U TCIIJIOBBIX
mporeccax

38

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "TermmoBbie
sBicHH. M3MeHeHne
arperaTHbIX COCTOSTHHUI
BelrecTna"

39

KontponbHas paboTa mo teme
"TemnoBsie siBieHUs. MI3MeHeHne
arperaTHbIX COCTOSTHHUI




BenrecTna"

40

DnekTpusanus tei. [[Ba poaa
3apsI0B

41

Ypoxk-uccienoBanue
"UccnenoBanue cnocoO0B
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BBIBATHCA"

42

B3anmMopencTere 3apsyKkeHHBIX
ten. 3akoH Kynona

43

DNeKTprUYEeCcKoe moJie.
Hanpssk€HHOCTB IIEKTPUYECKOro
nosist. [puHnun cynepno3uuuu
EKTPUYECKUX MTOJIEH

44

Hocurenu snmekrpuueckux
3apsA0B. DIEeMEHTApHBIN 3apsl.
Crpoenue atoma

45

3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsaaa

46

[IpoBOHMKH, AUDIIEKTPUKHU U
ITOJTYITPOBOTHUKH

47

VYpok-koHpepeHus
"JyeKTpu3alys B MOBCETHEBHOM
k3"

48

Pemenne 3ama4d mo teme "3akoH
COXPAHEHHUS IJIEKTPUIECKOTO
3apsga’

49

Onexktpudeckuit Tok. UcTouHuKH
AJIEKTPUYECKOTO TOKA

50

Ypoxk-uccienoBaHue
"UccneqoBanue IeHCTBUSI




AIEKTPUICCKOTO TOJIST Ha
MPOBOJHUKHU U JUAJICKTPUKU"

51

DJIEKTPUYECKUIN TOK B METajIax

52

DJIEKTPUUYECKUIN TOK B
KHUJKOCTAX U razax

53

DneKkTpruyecKas 1enb

54

Cuna Toka. AmMnepmerp

55

DNEeKTPUUECKOE HATIPSKEHHE.
BosbTmeTp

56

Jlaboparopnas padota "COopka u
UCIIBITAHHUE DJICKTPUYCCKOH 1IeTTH
MTOCTOSIHHOTO TOKa"

S7

3aBUCHUMOCTH CUIIBI TOKA OT
HanpspkeHus. 3akon Oma ayis
ydacTKa [enu

58

JlaboparopHnast pabota
"HccnenoBadHue 3aBUCUMOCTHA
CHWJIBI TOKA, TIPOTEKAIOIIETO Yepe3
pE3UCTOp, OT HANIPSKEHUS Ha
pE3UCTOpPE M COMTPOTUBIICHHS
pesucropa"

59

DIIEKTpUYECKOE CONPOTUBIICHNUE.
VY nenbHOE CONPOTHUBIICHHE

60

JlabopaTopHas pabota
"OmnpeneneHue yaeapHOTO
CONPOTHUBIIEHUS TPOBOJIHUKA"

61

Pemrenue 3agad mo reMme
"DnexTpuueckoe
CONPOTUBJICHUE. Y IEJIBHOE
COnpoTHUBIEHUE"




62

Pemrenue 3agau mo reMme "3akoH
Oma"

63

HOCJ’IGILOB&TCJ’IBHOG nu
napajji€JIbHOC COCAUHCHHAA
IIPOBOAHHUKOB

64

JlabGopaTopHas paboTta
"[IpoBepka npaBuiia CIOKEHUS
HanpsHKEHUU NMpu
MOCIIEI0BATEIHLHOM COETUHEHUN
JBYX p€3UCTOpPOB"

65

Perienne 3aga4 mo reme
"[locnenoBareIbHOE U
napajuieIbHOE COCTUHCHUS
MPOBOJIHUKOB"

66

JlaGopatopHnas pabora
"[IpoBepka nmpaBuiIa AJIsl CHIIBI
TOKa MPH MapaieIbHOM
COEJUHEHUH PE3UCTOPOB"

67

Pemenue 3aga4d Ha IMPUMCHCHUC
3akoHa Oma AJI1 pas3;IngYHOro
COCAUHCHUS ITPOBOAHUKOB

68

O/1C u BHyTpEHHEE
CONMPOTHUBIIEHNE UCTOYHHKA TOKA.
3axon Oma 11 OJIHOH IIEHN

69

Pemenune 3agau mo teme "DJ1C,
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHHUKA TOKa. 3akoH OMa 11
MOJTHOM 1enu”

70

Jlaboparopnas pabota
"Onpenenenne IC u




BHYTPEHHETO COTPOTHUBIICHUS
HCTOYHHUKA TOKA"

71

[TpaBuna Kupxroda

72

JlabGopaTopHas paboTta
"[IpoBepka npasun Kupxroga"

73

VYpok-uccnenosanue "M3yuenue
BOJIbT-aMIIEPHBIX XaPAKTEPUCTUK
HEJIMHENWHBIX DJIEMEHTOB"

74

Pabota smekTprueckoro Toka.
MOIHOCTB 3JIEKTPUYECKOTO TOKA

75

Jlaboparopnas pabota
"Onpenenenue padoThl U
MOIIHOCTH 3JIEKTPUIECKOTO
ToKa"

76

3akon JIxoyns-Jlenna.
[ToTpebuTtenu 31€KTPUUECKOTO
Toka. KopoTkoe 3aMbikaHue

77

VYpok-koHpepeHus
"OOBsICHEHHE U IPUHIIUTT
eMCTBUS TOMANTHUX
AJIEKTPOHArpeBATEIBHBIX
npubopos"”

78

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1o Teme "DiaeKTpUUecKue
3aps/ibl. 3apsKEHHBIE TeJla U UX
B3aumoercTBUs. IlocTosSHHBIN
ANEKTpUYECKUI TOK"

79

KonTponbhas pabota no teme
"DnexTpruuecKue 3apsbl.
3apspKeHHBIE Tela U UX




B3auMoaercTBUA. I1oCTOSIHHBIN
AJIEKTPUYECKUM TOK"

80

ITocTosgsHHBIE MATHUTEL.
MaruutHOE 110J1€ 3EMJIU U €TI0
3HAUYEHUE UL KU3HU Ha 3eMIiie

81

VYpoxk-uccienoanue "M3yuenue
MardUTHOTO MOJIS TOCTOSHHBIX
MarHuTOB IIPH KX 00bETMHCHUH
U pazaeneHun. Busyanuzanus
I1OJIST IOCTOSIHHBIX MAarHUTOB"

82

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUICCKOTO TOKA

83

OnbiT AMnepa. MarauTHoe nosie
KaTymku ¢ TokoM. [Ipumenenue
3JI€KTPOMAarHUTOB B TEXHUKE

84

Cuna Amnepa u onpeeneHue eé
HaIpaBJICHUS

85

Pemenue 3aga4 no teme "Cuina
Awmnepa u onpeesneHue eé
HampasJyeHus"

86

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcmois30Banme
3JEKTpoIBUTaTesneil B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpPaHCIIOPTE

87

Bcepoccuiickas npoBepouHas
pabora

88

Bcepoccuiickas npoBepouHas
paborta

89

JlabGopaTopHas pabota




"U3ydenue nencTBUs
MarHUTHOTO TIOJISI Ha TTPOBOJTHUK
¢ TokoM"

90

Ypok-koHbepeHIus
"[IpakTHueckoe MPUMEHEHUE
3JIEKTpOJBUTATENCH"

91

JlabGopaTopHas paborta
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

92

JlaGopartopHnas pabota
"Uzmepenue KIIJ]
ANEKTPOABUTATEIbHON
yCTaHOBKHU"

93

OnbiTel Papajest. 3aKoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenuna

94

Ypoxk-uccienoBanue
"HccnenoBanne N3MeHEHUH
3HAYEHUS U HAMPaBJICHUS
WHJYKIHOHHOTO TOKa"

95

Pemenue 3amau mo teme "3akoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenua"

96

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIIEKTPOIHEPTUN

97

VYpok-koHpepeHus
"DneKkTpocTaHIMU Ha
BO300HOBIISIEMBIX HCTOYHUKA
sHeprun. [Ipodraembl IKOIOTHH.
TonnuBHBIE JIEMEHTHI U




aneKTpomMoouIn"

98

KonTponbnas pabora
"DNeKTpOMarHuTHBIC SIBJICHUS "

99

Pabora ¢ TekcTamu 1o Teme
"TertoBble ABIeHUA"

100

Pabora ¢ TekcTamu 1o Teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMocrcTBue"

101

Pabora ¢ Tekcramu o Teme
"IIoCTOSIHHBIN MEKTPUUECKUI
TOK"

102

Pabora ¢ TexcTamu o teme
"MaruuTHbIE IBJICHUA U
AJIEKTPOMArHUTHASI HHIYKITUs"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Mexanndeckoe JABHOKCHUC.
MaTepI/IaHBHaSI TOYKa.
CriocoOBI OITHCAHUS
MCXaHHNUYCCKOI'O ABMXKCHUA

Cucrema orcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

BeKTopHHe BCJINYHNHBI,
orepanru ¢ BEKTOpaMu,
IMPOCKI U BEKTOPOB

Pannyc-Bexkrop
MaTepualbHOU TOYKH,
IepeMelICHIE Ha
IIJIOCKOCTH

PaBHOMepHOE
MPSAMOJIMHENHOE JIBUKECHUE

Pemrenue 3apau o reme
"PaBHOMEpHOE

HPSIMOJIMHENHOE ABMKEHKE"

HepasHomepHOE

HpHMOHHHCﬁHOC JABHKCHUC.

CpenHsisi 1 MTHOBEHHAs
CKOPOCTb TeJIa IIPU
HEPaBHOMEPHOM JIBUJKCHUU




JlaGopaTopHas paboTta
"OnpeneneHue cpegHen
CKOPOCTH CKOJIbKEHUS
OpycKa UK JBUKEHUS
IapyuKa 1Mo HaKJIOHHON
IIocKocTH"

PaBHOyCKOpEeHHOE
MPSMOJIMHEITHOE IBUKEHUE.
Yckopenue

10

Cxkopoctb
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO
newkenus. ['paduk
CKOpPOCTH

11

Pemenue 3ana4 no reme
"CkopocThb
PaBHOYCKOPEHHOI'O
MPSAMOJIMHENHOTO
NIBYOKEHHUA"

12

IIepemenenue npu
PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH

13

JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus
TeJa Ipu PaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH"

14

Pemenue 3ana4 no reme
"[lepemenienue npu
PaBHOYCKOPEHHOM
NPAMOJIMHEHHOM




NBIKEeHUN"

15

JlaboparopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH IIYTH OT
BpPEMEHHU NPU
PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauaabHOU
ckopoctu"

16

I'paduueckas
WMHTEPIpETAIHs YCKOPEHUS,
CKOPOCTH, MTPOHJICHHOTO
MyTH ¥ IEPEMEIICHUS JIJIs
MPSIMOJIMHEHHOTO
JIBYDKCHUS

17

Pemenue 3ana4 no reme
"I'paduueckas
UHTEPIIPETALMS YCKOPEHUS,
CKOpPOCTH, MIPONUJAEHHOIO
IIyTH U IEPEMELICHUS IS
MPSMOJIMHENHOTO
nBIOKeHnA"

18

YckopeHune cBOOOIHOTO
IIaICHUA. Ormnertel ["annies

19

Pemenwue 3anaq mo teme
"YckopeHnue cBOOOAHOTO
nageHusa"

20

JIBr>keHue Tena,
OpOILIEHHOTO MO/ YIJIOM K
TOPU30HTY

21

Pemenue 3agay nmo reme




"JIBMyKeHHUE Tena,
OpOILIEHHOTO MO YIJIOM K
rOpu30HTY"

22

JlabGopaTopHas paboTta
"UccaenoBanue IBUKEHUS
Tena, OPOIIEHHOTO MO/
YIJIOM K TOPU30HTY"

23

Perienne 3aga4 mo reme
"JIB>keHUE oM ACHCTBUEM
YCKOpEHUS CBOOOIHOTO
nageHus"

24

Z[BI/I)KGHI/IC I10 OKPYKHOCTHU

25

Jlunelinas u yrioBas
CKOpOCTb, IEPUOA U
JacToTa

26

CKopoCTb U yCKOpPEHHE ITPU
JBMKEHUH 10 OKPY>KHOCTH

27

Pemrenue 3agau o reme
" JIBU>keHUE 10
OKpYKHOCTH"

28

VYpok-koHpepeHus
"Pacrio3HaBanue u
MpUOIIKEHHOE OMTUCAHKE
pa3IMYHBIX BUJIOB
MEXaHUYECKOT0 ABHKeHNs"

29

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme
"MexaHHYeCKOe TBHKEHUE
U CIIOCOOBI €ro onucanus"

30

KonrtponsHas pabora no




TeMe "MexaHudeckoe
NIBIKEHHE U CIOCOOBI €T0
onucaunus"

31

[TepBriii 3akoH HproTOHA.
Bexkrtop cubr

32

Bropoii 3akon HeroToHa.
PaBHopelicTByIOIIAs cHJia

33

Tpertnii 3akoH HproToHA.
Cyneprniozunus cui

34

Cuna ynpyroctu. 3aK0H
I'yka

35

Pemrenue 3agad mo reMme
"Cuna ynpyroctu"

36

JlaboparopHnast pabota
"HccnenoBanue
3aBHUCHUMOCTH CHJIBI
YIPYTOCTH, BOBHUKAOIIEH B
MPYXXUHE, OT CTEIIEHU
nepopMauu NpyKUHbI"

37

Cuna tpeHus.
Koadpdunnent tpenus

38

JlabopaTopHas pabota
"Onpenenenue
Koa¢duLeHTa TPEHUS
CKOJIb)KeHUs"

39

JlabopaTopHas pabota
"UccnenoBanne
3aBUCHMOCTH CHUJTBI TPEHHS
CKOJIB)KEHHS OT CHIIBI
HOPMAaJIbHOTO JIaBlieHus"




40

JBu>xeHue Tel mo
OKPY>KHOCTH TIOJT
JEHCTBUEM HECKOJIBKUX CHII

41

3akoH bepuymim u
noabEMHAs CUJia Kpblia

42

Ypok-koHbepeHIus
"CoBpeMeHHbIE
JeTaTeNbHbIC annaparsl,
CyJia Ha MOJABOTHBIX
KPBUIbSAX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUIISIX.
JIBu>keHue moesza Ha
MarHuTHOM nojyuke"

43

Cuita TSDKECTH | 3aKOH
BCCMUPHOT'O TATOTCHUA

44

JIBIDKEHHE TeJl BOKPYT
I'PaBUTALIMOHHOTO LIEHTpA.
IlepBas kocMuyeckas
CKOpPOCTh

45

HesecomocTs u nieperpysku

46

PaBHOBeCcHE MaTepuanbHOU
TOYKH. AGCOIIOTHO TBEPOE
TEJI0

47

MowmeHnt cuisl. [IpaBuio
MOMEHTOB

48

Ypoxk-uccienoBanue
"OnpeneneHue LeHTpa
TSKECTU Pa3UYHBIX Ten"

49

Nmnynsc Tena. U3menenue
UMITyJbCca. IMIyIibe CHIIBI.




Yrupyroe u Heynpyroe
B3aMOJIECICTBUE

50

3aKOHBI U3MEHEHHUS U
COXpPaHCHU UMITYJIbCa

51

PeakxtuBHOEC JABHWXKCHUEC

52

Pemenue 3amad mo Teme
"3aK0H cCOXpaHEHUS
uMIynsca. PeaktuBHoe
nBIxeHue"

53

Mexannueckas paboTa u
MOIIHOCTh

54

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U CHIIBI
TpEeHUs

55

JlaboparopHnast pabota
"Onpenenenue paboThl
CHJTBI TPEHUS TIPH
PaBHOMEPHOM JBHKEHUH
TeJa MO0 TOPU30HTAIBLHOMN
MOBEPXHOCTH"

56

CBs3b 9Hepruu u paboThl

57

JlabopartopHnast pabota
"Onpenenenune paboThl
CHWJIBI YIPYTOCTH TIpU
oAbEME Ipysa C
WCIOJIb30BaHUEM
HEMOJIBIKHOTO U
MOJIBH>KHOTO OJIOKOB"

58

ITorenumanpHas SHEpPIrust

59

Kunernueckas sueprusi.




Teopema 0 KUHETHYECKOI
SHEPTUU

60

3aK0H U3MEHEHUSA U
COXpaHEHHUs MEXaHUYECKOU
SHEPTHH

61

Permrenue 3agad mo reme
"3aKOHBI N3MCHEHHS 1
COXpaHEHHUs MEXaHUYECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"BzaumoeiicTBue Tel.
3aKkoHbI COXpaHeHUs"

63

KontposbHas pabora mo
TeMe "B3anmonelicTBue Ten.
3aKOHbI COXpaHEHUA"

64

KonebarenpHoe IBUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
Koje0aHuit: mepuo,
4acToTa, aMILTUTYda

65

MaremaTudeckuii u
MPYXUHHBIA MasSTHUKU.
JlaGopatopHnas pabora
"UccnenoBanue
3aBUCHMOCTH Tepro/ia
KojeOaHuil Tpy3a Ha HUTH
OT JJIMHBI HUTH"

0.5

66

JlaGopatopHnas pabora
"UccnenoBanue
3aBHCUMOCTH MEpPHO/Ia




Kose0aHuil IPYKUHHOTO
MasiTHUKa OT Macchl rpy3a"

67

I"apmonnueckue konedaHus

68

JlabGopaTopHas paboTta
"N3mepeHue yckopeHust
CcBOOOIHOTO ITageHusI"

69

3aryxaromue KojeOaHusl.
BriHyX1eHHBIE KOJICOaHMS.
Pe3onanc

70

[IpeBpaienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBUKEHUU

71

Ypoxk-uccienoBanue
"[IpoBepka HE3aBUCUMOCTH
nepuo/a KojebaHuu rpysa,
MOJIBEIIEHHOTO K JIEHTE, OT
Maccsl rpysa”

72

Mexannueckre BOJIHBI:
MIPOJOJIBHBIE U TIOTIEPEUHBIE

73

CBolicTBa MEXaHUYECKUX
BOJIH. JITMHA BOTHBI U
CKOPOCTB €€
pacmpocTpaHeHus

74

Ypoxk-uccienoBanue
"HabmroaeHue
UHTEpPEPEHITUHU U
TG paKIIy BOJTH HA
MMOBEPXHOCTU BOJBI"

75

VYpok-koHpepeHus
"MexaHHYeCKUE BOIHEI B
TBEPIOM TeEJIE.




CelicMuuecKre BOJIHEBI"

76

3Byk. PactipocTpanenue u
OTpa)keHHeE 3ByKa

77

Pemenue 3agay no reme
"3ByK"

78

Ypoxk-uccienoBanue
"DKcneprMeHTalIbHOE
OIpe/ieJIeHUE TPaHMIL
YaCTOThI CIBIIIUMBIX
3BYKOBBIX KoJjieOaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pe30oHaHcC.

80

Ypoxk-uccienoBanue
"HaGmronenue u
00BSICHEHUE aKyCTHUYECKOTO
pe3oHanca”

81

WHuppa3Byk u yabTpa3BykK.
Kondepenmus
"Wcnonp3oBaHne
yJIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHIX"

82

3J'IeKTpOMaFHI/ITHOC II0JIE U
QJICKTPOMAIrHUTHBIC BOJIHBL

83

CBoiicTBa
ANEKTPOMATrHUTHBIX BOJIH

84

VYpok-koHpepeHus
"[Ixana
QJICKTPOMArHUTHBIX BOJIH.




Hcnonn3oBanue
AJICKTPOMArHUTHBIX BOJIH
JIJI1 COTOBOM CBS3H.
Pagnomoxarusi.
Kocmuueckas cBs3b "

85

Pemrenne 3agaq Ha
OTIpe/ICIICHUE YaCTOThI U
JUTHHBI 3JICKTPOMAarHUTHOM
BOJIHBI

86

DneKTpOMarHuTHasI
npupoaa ceera. CKOpocTh
cBeTa

87

BosiHOBEIE CBOICTBA CBETA:
uHTep(EepeHIUsI U
T paKIus

88

J'Iyquaﬂ MOICIIb CBECTA U
reoMeTpru4vceCKasd OITHKA.
Hcrounuku cBeTa

89

IIpssMonuneiHoEe
pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

90

3aKOH OTpa)KE€HUs CBETA.
[Timockoe 3epkaiio

91

[TocTpoenne nzo0pakeHHi,
c(OPMHPOBAHHBIX
3epKajoM

92

IIpenomiienue cBeta. 3aKkoH
IIPEJIOMIICHUS CBETA.
[TonHoe oTpakeHHe cBeTA.

93

Jlaboparopnas pabota




"UccneqoBanue
3aBUCHMOCTH yIJia
MIPEIOMJICHHUS OT yIJia
MaJIeHUs CBETOBOIO JIyya Ha
rpaHulle «BO3AYX-CTEKIO»"

94

VYpok-uccienoBanue
"AHanu3 u 00bsICHEHUE
ONTHYECKOTO MUpaXka"

95

Ypok-koH(bepeHus
"Mcnonp30BaHue IMOJTHOTO
BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBSA3b"

96

Jlunza, xox mydeil B TuH3e

97

dopmyiia TOHKOHN JTUH3BI

98

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
paccTosHUS U ONTHYECKON
CHJIBI cOOMparoIien JTUH3bI"

99

[Tonmyuyenue nzo0pa>keHuii ¢
MOMOIIIBIO coOMparoIien u
pacceuBaroUIE JIUH3

100

VYpoxk-koHpepeHuus
"[IpuHuun nencTus
ONITUYECKUX MPUOOPOB
(MUKpOCKOII, TEJIECKOT,
¢doroanmapar)"

101

I'ma3 xak onruueckas
cucremMa. banzopykocTts u
JAJIBHO30PKOCTh




102

Pasnoxxenue 6enoro csera B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. /ucnepcus ceera

103

Ypok-npakTUKym
"HaOmronenue u
00BsACHEHHE OIBITOB IO
PasIoKEHHUIO OEIoro CBeTa
B criekTp. [lonyuenue
OeJoro 1BeTa npu
CJIOKEHUH IIBETOB"

104

Omnsitel Pesepdopna u
IJIaHeTapHask MOJIeNlb aTOMa

105

[Tocrynater bopa. Monens
atoma bopa. Mcnyckanue u
MIOTJIOIICHUE CBETA ATOMOM.

106

KsauTtel. JIluneituateie
CIIEKTPBI

107

YPOK-TIpaKTUKYM
"HaOnrogenue CIUIoOIHBIX U
JMHEWYaThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108

PamnoaktuBHOCTE. Anb(a-,
0era- ¥ raMMa-u3ITyICHUS

109

CTpOeHI/IC ATOMHOTO d1pa.
HYKJ'IOHHaﬂ MOACIIb
ATOMHOTO sdJpa

110

PannoaktuBHbIE
npeBpatieHus. M30Tonsl

111

IIepuon nonypacnana




112

Ypok-koHbepeHIus
"JlelicTBHE paOAKTUBHBIX
M3JIYYCHUH Ha )KUBBIC
OpraHu3MBbI. 3alluTa OT
PaIuOaKTHBHOTO
u3nydyeHus"

113

S nepHble peakuyu. 3aKOHbI
COXpaHEHHs 3apsI0BOTO U
MacCOBOT'0 YHCET

114

9Hepr1/1;1 CBA3HU aTOMHBIX
Aaep. CBs13b MacChHl U
OHCPIUH

115

Pemrenne 3ama4d mo reme
"SAnepHble peakiuu.
DHeprus cBs3u"

116

Peaknuu cuuTe3a U aeneHusd
snep. Uctounuku sHeprun
CouHiia 1 3831

117

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTUkKa.
DKosornyeckre npoodaemMbl
AJIEPHON PHEPTETUKH "

118

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"KosebaHusg ¥ BOJHEL.
CBeTOBBIEC U KBAHTOBLIC
SABJICHUS"

119

KonTponpHas pabota mo
Teme "KonebaHus v BOJIHEL
CBeTOBBIE U KBAHTOBBIE




sBJIeHUS"

120

Pemenue pacdeTHbIX 11O
TeMe "MexaHudeckoe
nBIxeHue"

121

Pemenne pacueTHsIX U
KauyeCTBEHHEIX 3a/1a4 110
TeMe "B3auMoneiicTBue

TCI

122

Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a7a4 0
TeMe "3aKOHBI COXPAaHEHUS
SHEpPIruM U UMIMysibca'

123

JlaGoparopnbie paboOThI MO
TeMe "MexaHndeckoe
nBHKeHHe"

124

JlaGopaTopHblie pabOThI 1O
teMe "B3aumonelicteue

TCI

125

JlaGoparopubie paboOThI MO
teMme "[IpocTeie
MEXaHU3MbI"

126

Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 110
teme "TemnnoBbie
npoiiecch”

127

Pemrenne pacueTHsIxX U
Ka4YeCTBEHHBIX 3a7a4 I10
TeMme "Bnaxuocts"

128

Pemenue pacyeTHbIX 1
Ka4CCTBCHHBIX 3a14a4 110




teme "KIIJI TermmoBbix
JBurarenci"

129

Pemenue pacueTHbIX U
KayeCTBEHHEIX 3a1a4 110
TeMe ""3aKOHBI IOCTOSIHHOTO
TOoKa"

130

Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110
teme "KII/]
31EKTPOYCTaHOBOK"

131

JlaGoparopnbie paboOThI MO
TeMe "3aKOHBI ITOCTOSHHOI'O
TOKA"

132

JlaGoparopnbie paboOThI MO
teme "CBeToBbIC ABICHUS"

133

Pabora ¢ Tekcramu no Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

134

Pabota ¢ TekcTraMu o TeMe
"Konebanus 1 BOJIHBL"

135

Pabota ¢ TekcTraMu o TeEMe
"CBeToBbI€ BiIcHUA"

136

PaGora ¢ TexkcTamu 1o Teme
"KBaHTOBas 1 sAepHas
¢buzuka"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

136
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pas3vyaTh SIBJICHUS 10 ONHCAHUIO WX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NIECKOEC SIBICHUE

13

pacrio3HaBarth MPOSIBICHHE M3YYCHHBIX (DU3NYCCKHUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4Hcie (PU3MUYCSCKHE SBICHHS B NPUPOZC, MPU 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3ajadyy B y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NYECKUX ABICHUN

14

OIMUCBIBATHL HU3YYCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘{eCKI/IC SIBJICHUSL, UCIIOJIB3YsL
Q)HSHQGCKI/IG BCIIMYHHBI, IIpU OIMMCAHHUHN IIPABUJIBHO TPAKTOBATbH (1)I/ISI/I‘ICCKPII>’I
CMBICJI HCIIOJIB3YCMBIX BCJIMYUH, HUX 0003HaYeHUs U CANHUIIBI (1)I/ISI/I‘ICCKI/IX
BCJINYHH, HAXOOUTH (I)OpMy.]'IBI, CBA3BIBAOIIUC TAHHYIO Q)HSH‘IGCKYI-O BCIIMYHUHY
¢ JApyrumMu BCJIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I N3YUCHHBIX 3aBUCUMOCTEH
(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

XapaKTCpPU30BaTb CBOMCTBA TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUS U ITPOUCCChI, UCIIOJIb3Y
HU3YUCHHBIC 3dKOHBI, IIpU 3TOM [AaBaTbhb CJIIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H
3alMUCBIBATh €0 MATEMATHYCCKOC BBIPAKCHNC

1.6

OOBSCHATh (PU3NYECKUE SIBICHUS, MTPOLECCHl U CBOWCTBA TE€JN, B TOM UYHUCIIE U B
KOHTEKCTE CUTYyalil MNpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIAThH
IPUYMHHO-CJIEICTBEHHbIE CBA3H, CTPOMTh OOBsACHEHME U3 1 — 2 JOrMYecKux
maroB ¢ omopodl Ha 1 — 2 W3yYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHH,
($U3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemath pacyé€THble 3a7auu B 1 — 2 1elcTBUS, UCIOIb3Ys 3aKOHBI U (OPMYJIBI,
CBsI3bIBaroIMe (hpU3MyYecKre BENWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJau
3allUCBhIBaTh KpaTKOe YCJIOBUE, TOJCTaBIATh (PU3UUECKUE BEJIUYMHBI B
dopMynbl M TPOBOJAUTH  pacu€Thl, HAXOAUTh CIPABOYHbIE JIAaHHBIE,
HEOOXO/UMBIE JUIsl PElIeHHs 3ajad, OLEHWBATh PEAIUCTHYHOCTh IMOIy4EeHHON
¢bu3nUecKoil BETMUNHBI

1.8

pacrio3HaBaTh MpoOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOLIH (PrU3HYECKHX
METOJIOB, B OIIMCAHUM HCCIIEIOBAHUS BBIIEIATH IIPOBEPSAEMOE MIPEAIIONIOKEHNE
(runoTtesy), pa3iauyaTh U HHTEPIPETUPOBATH MOIYUYEHHBIN pe3yabTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JI€1aTh BBIBOJBI 110 €T0 Pe3ylbTaTaM




1.9

MIPOBOAMTDH OIBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (QU3NUECKUX
CBOMCTB Tei: GOpMyIHUpPOBAaTh TMPOBEpsieMble MPEANONIOKEHHs, COOUpPATh
YCTaHOBKY M3 IMpPEAJIOKEHHOro OOOpYyHOBaHUs, 3alMCHIBaTh XOJl OMNbITa U
(bopMyITUpPOBATH BHIBOIBI

1.10

BBITMIOJHATH MPSIMbIE U3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBHIX
puOOpPOB, 3aMKUCHIBATh MMOKa3aHUs IPUOOPOB € YUETOM 3a/1aHHOM aOCOTIOTHON
MOTPEIIHOCTH U3MEpPEHUit

1.11

MPOBOAMUTH HCCIEAOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3UYECKOW BEITUYHHBI OT
JIPYTro# ¢ MCIONIb30BAaHUEM MPSIMbBIX U3MEPEHHI, y4acTBOBATh B IIAHUPOBAHUU
y4eOHOr0 HCCeI0OBaHUsl, COOMpPATh YCTAaHOBKY M BBIMOJHATH H3MEPEHMS,
clenys TpEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJabTaThl IOTYyYEHHOM
3aBUCUMOCTH (U3MYECKHX BEJIWYMH B BUAEC NPEIIOKEHHBIX TaOIUll U
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIeI0BAHUS

1.12

IMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (l)I/ISI/I‘leCKI/IX BCJINYHH, CJIICAys
HpeHHO)KeHHOﬁ HWHCTPYKIOHUH: TIpHU  BbIIIOJHCHUHU HSMepeHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAYCHHUC HCKOMOM BEJIMYHNHEI

1.13

coOrofaTh NpaBHJAa TEXHHKH OC30MaCHOCTH NpH paboTe ¢ JIabopaTOPHBIM
o0opynoBaHruEeM

1.14

YKa3bIBaTh [MPUHIHUIIBI HeﬁCTBHH HpI/I60pOB H TCXHHUYCCKUX YCTpOﬁCTB,
XapaKTCPHU30BaATb IPUHIIUIIBL ILCIZCTBHH HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB C INOMOIIBbKO HX OIIMCAHUS, HCIIOJIb3YA 3HaHUA O CBOMCTBaxX
(1)I/ISI/I‘IGCKI/IX SIBJICHUH U HeO6XOI[I/IMLIe (1)I/I3I/I‘IGCKI/IG 3aKOHbI 1 3aKOHOMCPHOCTHU

1.15

IPUBOAUTE MPUMEpPHI (HaXOAUTh MH(OPMAIMIO O MpUMeEpax) MPaKTUYECKOIro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B ITOBCETHEBHOM KU3HU [yl 0OecreueHus
0e30macHOCTH MpHU 0OpallleHUH ¢ MpHOopaMH U TEXHUYECKUMH yCTpOiicTBaMu,
COXpaHEHMsI 37I0pOBbsS U COOJIOZACHUS HOPM SKOJIOTHYECKOTO MOBEJICHHS B
OKpY’Kalolllel cpeze

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTH I/IHTepHCT B
COOTBCTCTBUH C 3aJIaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBC HMCHOIIUXCIA
3HAaHUM U HYTeM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB BBIACIATDH HH(bOpMaLII/IIO,
KOTOpas ABJIACTCA HpOTHBOpC‘lHBOﬁHJ’IH MOXET OBITh HCHOCTOBepHOﬁ

1.17

UCIIONIb30BaTh TPU BBINOJHEHWU YYEOHBIX 3aJaHUA HAYYHONOMYJISPHYIO
auTepatypy (U3UYECKOTO COJEp>KaHus, CIPABOYHBIE MaTepHallbl, PECypCHI
cetu  MuTepHer, Biaaerb ~ NpuUEéMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 HUCTOYHHMKOB HH(pOpMAIMK (PU3NIECKOTO COJEpKaHUs, B TOM
qrclie MyOJUYHO JeNnaTh KpaTKhe COOOIIEHUs O pe3ylbTaTaxX MPOEKTOB WM
y4eOHBIX HCCIEIOBAaHUM, TPH ITOM TPAMOTHO WCIONB30BaTh HW3YYCHHBIN
MOHATUMHBIN  ammapaT Kypca (U3HKH, COMPOBOXKIATh  BBICTYIUICHHE
Mpe3eHTaunuen

1.19

Ipu BbIITOJHCHHUN y‘-Ie6HBIX IMPOCKTOB H HCCJIeIOBaHUM pacnupeacisaTb
00513aHHOCTHU B rpymme B COOTBETCTBUU C MOCTABJIICHHBIMHA 3a/la4aMU, CJICIUTDH
3a BBIIIOJITHCHHUEM I1JIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHHWBATH COOCTBEHHBIM BKJIa/J
B JCATCIBHOCTE TPYIIIbI, BBICTpaWBAaTb KOMMYHUKATHBHOC BSaI/IMOJIeI\/’ICTBI/Ie,




YUUTHIBasi MHEHHE OKPYKAIOIIHUX

8 KUIACC

Kon
npoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

11

HCIIOJBb30BATh IIOHATHUA

1.2

pasiimiaTth ABJICHHA II0 OIMCAHHIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘ICCKOG SBJICHUC

1.3

pacrio3HaBaTh IPOSIBIEHUE M3YYEHHbIX (U3UYECKUX SIBJICHUN B OKpY’KaIOILIEM
MHUpE, B TOM 4uclie (PU3NUYECKHUE SBICHUS B MPUPOAE, IPU ITOM IEPEBOAMUTH
MIPaKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIIEIATh CYIIECTBEHHbBIE CBOMCTBA
(npu3HaKK) PpU3NUECKUX SBICHUN

14

OIKCHIBATh HW3YUYCHHBIC CBOWCTBA TN W (DU3MUYCCKUE SBJICHUS, HCIIOJIB3YS
(¢u3nUecKre BENWYWHBI, IPH ONMCAHWUA TPABWILHO TPAKTOBATh (PU3UUCCKHIMA
CMBIC] HCIOJB3YEMBIX BEIUYHH, OOO3HAUCHUS W CIUHUIBI (PU3NICCKUX
BEJIMYHH, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIHMYUHY
C JpYTMMH BEIIMYMHAMH, CTPOHUTH TpapuKd H3YyYCHHBIX 3aBHCHMOCTEH
(hbU3UYECKUX BEITMYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PM3MUECKHUE SBJICHUS W MPOLIECCHI, HCTIONb3YS
M3y4YEHHBIE 3aKOHBI, TP ATOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE

1.6

OOBACHATH (PU3MUECKHE MPOLECCH U CBOWCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull MpakTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUYUHHO-
CIIEICTBEHHBIE CBSI3HM, CTPOUTh OOBsCHEHHE M3 | — 2 JOrMYECKHX IIaroB C
nomouplo 1 — 2 M3ydyeHHBIX CBOMCTBA (DU3MUECKUX SBJICHUH, (PU3MUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aJaul B 2 — 3 JAeMCTBUS, UCIOB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOLME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JJIS PELICHUS
3a/1aud, BBIOMpATh 3aKOHBI M (POPMYIBI, HEOOXOAUMBIE [JIsi €€ pEeIICHHS,
MPOBOAUTH pacué€Thl W CpPaBHMUBATh IIOJIyYEHHOE 3HAueHHe (U3NYECKOU
BEJIMYUHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacrno3HaBaTh NpoOJIEMBbl, KOTOPbIE MOXHO PEIIUTh NMPH MOMOIIU (PUIUIECKUX
METOJIOB, HCIIOJB3Yysl ONMCAHWE WCCIEAOBAHMS, BBIIEIATH IPOBEPSIEMOE
MIPEANONIOKEHNE,  OLICHMBAaTh  IMPABWIBHOCTh  MOPSAAKAa  NPOBEICHUS
HCCIIEA0BAHMS, 1€JIaTh BBIBOBI




1.9

MIPOBOAUTH OMNBITHl MO HAOMIOACHUIO (DU3MUYECKUX SBICHUN WM (U3HUECKHUX
CBOMCTB Ten: (OpMyIMpOBaTH MPOBEPSIEMbIE MPEANOIOKEHHS, CcOoOUpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpyIOBaHUs, ONKCHIBATH XOJ| OIbITa H
(GhopMyIIHpOBaTh BHIBOJIBI

1.10

BBITIOJIHATH TPSIMbIE M3MEPEHUSI C WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PU3MUECKUX BEIMYHMH, CPABHUBATH PE3YyJbTAaThl HU3MEPEHUH C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOAUTHh HCCIEAOBAHUE 3aBUCUMOCTH OIHOW (PU3UUYECKONW BEIUYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM MPSIMBIX M3MEPEHUN: IJIAHUPOBATh HCCIIEI0BaHUE,
coOupaTh YCTAaHOBKY U BBINIOJHSATH U3MEPEHUsI, CIeAYS MPEII0KEHHOMY IUIaHy,
(uKkcupoBaTh pe3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH B BUIE TaOIHI H
rpaduKoB, JeNaTh BBIBOBI 10 PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

IIPpOBOAUTE KOCBCHHBIC HN3MCPCHUIA (1)I/ISI/I‘ICCKI/IX BCJIIMYHMH: ILIaHUPOBATH
HU3MCPCHUA, CO6I/IpaTb SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HPCHHO)KCHHOﬁ
HUHCTPYKIUU, U BBIYHUCIIATH 3HAYCHUC BCIIMYNHBI

1.13

coOMIoAaTh MpaBHJia TEXHUKH O€30IaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM

1.14

XapaKTCPHU30BaTh ITPUHIMUIIbBI HeﬁCTBHH HU3YUCHHBIX HpI/I60p0B Hn TCXHHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha HX OIIMCaHUA, HUCIIOJIb3Yys 3HAHUA O CBOMCTBAX
(1)I/I3I/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC q)HSH‘leCKI/IC 3aKOHOMCPHOCTH

1.15

PacCiio3HaBaTb IMPOCTBIC TCXHUUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pLI
o cxeMaM U CXEMAaTUYHbIM PHCYHKaAM, COCTABJIATH CXCEMbI JJICKTPHUYCCKUX
uenel‘/i C IMOCJICAOBATCIbHBIM MW IIApaJUICJIbHBIM COCAWMHCHUCM JJICMCHTOB,
pasjinvias yCJIOBHBIC 0003HaYEHH PJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

IPUBOAUTH NMPUMEPHl (HAXOAUTh MH(GOPMALMIO O MpPUMEpax) MPaKTHYECKOrO
UCHOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM KHU3HM JUIsl 0OeCTIeUeHUs
6€30MacHOCTH IpU OOpaIeHUU ¢ MpUOOpaMM U TEXHUUYECKUMH yCTPOHCTBaMH,
COXpaHEHMs 37I0POBbsS M COOJIIOJICHHS HOPM HKOJOTHYECKOTo IOBEJICHHS B
OKpYJKarollleH cpeze

1.17

OCYHICCTBJIATL IIOHUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/ILICCKOI‘O COACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBC UMCTIOIINXCs 3HaHUM 151 HYTGM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HCTOYHHKOB BbIACIATDH I/IH(l)OpMaI_II/IIO, KOTOpasa SABJIACTCA
HpOTHBOpe‘lHBOﬁ WJIA MOXET OBITh HCHOCTOBepHOﬁ

1.18

WCIIONIb30BaTh TMPH BBIMOJHEHUU YUYEOHBIX 3aJaHU HAay4YHO-TIOMYISPHYIO
TUTEepaTypy PU3NUECKOro couepikaHus, CIPaBOYHbIE MAaTEPUAIIBI, PECYPCHI CETH
WuTepHer; BnageTh NpuéMamMu KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3zoBaHUs
nH(OpMALIUY U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KpaTKHE YCTHbIE COOOIEeH!s, 06001as
MHPOPMAIIMIO U3 HECKOJIBKHUX HMCTOYHHKOB (PU3MUYECKOTO COJEpXkaHUS, B TOM
4yuCIIe nyOIUYHO NIPEACTaBIATh pe3ynbTaThl IIPOEKTHOMN U
HCCIIEA0BATEIIbCKOM  NEATEIbHOCTH, IIPU O3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YyYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COMPOBOXKIATh BBICTYIIJICHUE
IIpe3eHTalueN




1.20

MIPH BBIMOJHEHUH Y4eOHBIX MPOEKTOB U UCCIEe0BaHUIN (DU3HUECKUX MPOLIECCOB
pacnpenenartb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMU
3a/ladyaMHi, CJIEAUThH 3a BBINOJIHEHHEM IUIaHA ACHCTBUI U KOPPEKTHUPOBATH €ro,
aJIecKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH TPYIIIIHI,
BBICTpPAaMBaTh KOMMYHHKAaTUBHOE B3aUMOJCHUCTBHUE, MPOSABIAL TOTOBHOCTh
pazpemiats KOHGIUKTHI

9 KVIACC

Kon
MmpoBepseMor
0 pe3yJabTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpaMmmbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ
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HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pas3jiniaTtb ABJIICHUSA I10 OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (U3UUECKUX SIBICHUHM B OKpYXKarolleM
MHUpE, B TOM 4ucle (PU3MUECKUE SBJICHUSA B NPHUPOJE, IPU ITOM IEPEBOAUTH
IPAKTUYECKYI0 3ajadyy B Y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOWCTBA
(npu3HaKM) PpU3NUECKUX SBICHUN

1.4

OIKCHIBATh M3YYCHHBIC CBOWMCTBA Tel M (U3NYCCKHE SBJICHUS, HCIIOIb3YSI
¢dusnveckre BEJIMYUHBI, NIPU ONKHCAHWUU TPABWIBHO TPAaKTOBATh (PH3MUCCKUIA
CMBICT HCIOJNB3YEMBIX BEIUYMH, OOO3HAYCHUS U CIUHUIBI (PU3UIECKHX
BEITUYHH, HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINEC JAaHHYIO (PU3NICCKYIO BEIIMUUHY C
JIPYTHMH  BEIUYMHAMH, CTPOUTh TpadUKH HM3yYEHHBIX  3aBHCHMOCTCH
(bU3UYECKUX BEITMYUH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBICHUS M TMPOILECCHI, UCTIOIb3YS
M3y4YeHHBIE 3aKOHBI, TIPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMUCHIBaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE

1.6

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHWE W3 2 — 3 JIOTMYECKHX IIaroB c
MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUU, (U3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3a7auu (OMHUPAIOIINECST Ha CUCTeMY U3 2 — 3 ypaBHEHHUN),
HCIOJNIb3YSl 3aKOHBI U (HOPMYIbI, CBS3bIBarOIIME (PU3MUYECKHE BEITUYHMHBI: Ha
OCHOBE aHalM3a YCJOBHS 3aJauyd 3alHiChIBaTh KPAaTKOE YCIOBHE, BBIABIATH
HEJOCTAIOUIe WM M30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HE0OXO0IMMBIE JIJIsl PEeLIEHUS], TPOBOIUTh PAcU€Thl U OLIEHUBATH PEATMCTUYHOCTD
MOJIYY€HHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEHIMTh IMPU MOMOIIM (HU3HUECKUX
METOJOB, WCIIONb3Yysl OIHCAHME HCCIEAOBaHUA, BBLIEIATH IPOBEPAEMOE
MIPEATION0KEHHE, OLICHUBATh MIPaBUIILHOCTh MopsiiKa  MPOBEACHUS
HCCIIeIOBaHMsl, JeJIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YyIbTAaThl HAOIIONEHUN U




OIIBITOB

1.9

MPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WM (U3NIECKUX
CBOMCTB TeJI: CaMOCTOSITEJIbHO COOMpATh YCTAHOBKY M3 H30BITOUYHOro Habopa
000pyIOBaHUs, OIMCHIBATH XOJ ONbITa M €ro pe3yiabTaThl, (HOpMYIHPOBaTH
BBIBO/IBI

1.10

MPOBOANTHh TIPU HEOOXOJUMOCTH CEPHI0 TPSIMBIX W3MEPCHHM, OIMpPEIeIIsis
CpeaHee 3HaYeHuE U3MepsseMoi BeTMUUHbI (POKYCHOE paccTosHUE coOnparoeit
JINH3BI), 000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEpUTEIILHOTO TPHUoopa)

1.11

MPOBOJAUTHh  HCCICIOBAHUE  3aBUCUMOCTEH  (DU3MYECKHX  BEIMYUH  C
WCIONB30BAHUEM  TPSMBIX  M3MEPEHUW:  IUIAaHUPOBATh  HCCJEJIOBAHMUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTaThl MOTYyYEHHOM
3aBUCHUMOCTH (PU3MUECKHUX BEIWYHMH B BUJE TaOIUIM IpadUKOB, J1eJaTh BBIBOIBI
10 pe3yJibTaTaM HCCIeIOBaHUS

1.12

MIpOBOAWTL KOCBCHHBLIC H3MCPCHUSA (bHSI/I‘IeCKI/IX BCJIIMYMH: IIJIAaHUPOBATbH
HU3MCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATD
HU3MEpPCHHA, CIICAYS HpC,Z[JIO)I(CHHOﬁ HUHCTPYKIUH, BBIYUCIIATH 3HAYCHUC
BCJINMYHWHBI W AHAJIWU3UPOBATH IIOJIYYCHHBIC PE3YyJIbTAThl C y‘IéTOM SaHaHHOﬁ
INOTrpCIIHOCTHU I/ISMepeHI/Iﬁ

1.13

coOMroAaTh MpaBujia TEXHUKHA OC30MacHOCTH IpH padoTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM

1.14

pa3nuyatb  OCHOBHBIE TPU3HAKM  HW3YYEHHBIX  (PU3MUECKUX  MOJEINEH:
MaTepuajibHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUHHUK CBETA,
Jly4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTOMa, HYKJIIOHHAas MOJEIb aTOMHOIO

sanpa

1.15

XapaKTCPU30BaTh IPUHIIUAIIBL JIeHCTBUSA N3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB C Ol'[OpOfI Ha WX OIIKUCaHU#A, HUCIIOJb3yd 3HAHHA O CBOMCTBaxX
(I)I/I3I/ILIGCKI/IX SIBIICHUH U HeO6XOI[I/IMBIe (I)I/IBI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMBI W CXCEMATUYHBIC PHUCYHKH H3YYCHHBIX TCXHUYCCKUX
YCTpOfICTB, HU3MCPUTCIIBHBIX HpI/I60pOB U TEXHOJIOTUYCCKUX TIIPOLECCOB IIpU
peuICeHun y‘{e6HO'HpaKTH‘ICCKI/IX 3aaa4, ONTHYCECKHUC CXEMbI IJId IMOCTPOCHUA
I/I306pa)KeHI/II\/’I B IINIOCKOM 3€pKajJi€ " co61z1pa10u1e171 JIMH3EC

1.17

INPUBOAUTH NPUMEPHI (HAXOAUTh MH(POPMALHUIO O MpUMEpax) MPaKTUYECKOTro
UCMOJIb30BaHUS (PU3UUECKUX 3HAHUI B MMOBCETHEBHOMN >KHU3HHU JJIs oOecredyeHus
0€30MacHOCTH MpH OOpaLIeHUH ¢ NMpHOOpaMH M TEXHHUYECKUMH YCTpoilcTBaMu,
COXpaHEHMs 3/I0pOBbSl M COOJIOACHUS HOPM 3KOJOTMYECKOrO MOBEJICHHS B
OKpYJKarollleH cpeze

1.18

OCYHICCTBJIATH ITOHUCK I/IH(bOpMaL[I/II/I (I)I/ISI/I‘-IGCKOFO COACPpIKaHUA B CCTH I/IHTCpHCT,
CaMOCTOATCIIbHO (I)OpMyJII/IpySI MOMCKOBBIN 3a11poC, HAXOAUTDh IIYTHU OIIPCACIICHUSA
AOCTOBCPHOCTU HOJ'Iy‘-ICHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBE HMMCIONIUMXCS 3HAHUU M
JOIIOJIHUTCIIBHBIX UCTOYHHUKOB

1.19

HCIIOJIb30BAaTh IIPU  BBINIOJIHCHUUA y‘{e6HBIX 3aJlaHui HaYyYHO-IIOITYJIAPHYIO
JIUTCPpATypy (I)I/ISI/I‘-IGCKOFO COACPpKaHuA, CIIPABOYHBIC MATCPUAJIbI, PECYPChI CCTU
I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA, HpeO6p330BaHI/IH




nH(pOpMaIUK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
nH(pOpPMAIIMY U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOTO COACpKAHUSA, TyOIUIHO
IPEACTAaBIATh PE3YJIbTAaThl MPOEKTHON WM HMCCIIETOBATEILCKON JESTEIBHOCTH,
Opd  3TOM TPAaMOTHO HCIOJb30BaTh W3YYCHHBIH MOHATHHHBIN —ammapar
n3y4aeMoro pasiena (pU3MKH M CONMPOBOXAATh BBICTYIUIEHHE MPE3EHTAILHEH C
y4€TOM 0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB

1.21

IIPU BBINIOJIHEHUU Y4YEOHBIX MMPOEKTOB U UCCIECIOBAHUM (PU3UUECKUX MPOLECCOB
pacrnpenenartb OO0sI3aHHOCTH B TPYIHIE B COOTBETCTBHUM C IOCTaBICHHBIMHU
3a/ladyaMHu, CJIETUTH 32 BBIIIOJHEHUEM ILJIaHa JIEHCTBUN U KOPPEKTHUPOBATH €rO,
aJIecKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHHKAaTUBHOE B3aUMOJCWCTBHUE, IMPOSABISASL TOTOBHOCTb
pazpemiats KOHGIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
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®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA
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®usuka — Hayka o npupoze. AsneHus npupoasl. DU3HYECKUE ABICHUSA:
MEXaHUYECKHE, TEIUIOBbIE, JJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIE

1.2

@usnueckue  BeNWYHMHBL.  M3MepeHne — (QHU3MUECKMX ~ BEIUYHMH.
@usnueckue mnpubopsl. IlorpemHocts u3MmepeHuil. MexayHapoHas
CHUCTEMA EUHULL

1.3

EcrecTBeHHOHay4yHbId METOJ IO3HAaHUA: HAONIOAEHHUE, IOCTAHOBKA
Hay4HOI'O BOIIPOCA, BBIIBMIKEHHE TMIIOTE3, HKCIIEPUMEHT II0 IPOBEPKE
TUI0TE3, 00BSICHEHHE HAOII0AaEeMOTr0 SIBICHHUS

1.4

Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

1.5

[TpakTuyeckune paboOTHI:

##HPar#H#13mepenne pacCcTOSIHUM.

##HPar#H#13mepenne o0bEMa KUIKOCTH U TBEPJIOTO TENA.
###Par#H#Onpenenenue pa3MepoB MajbIX Tell.

##Par#H#13mepenue  Temrneparypsl IpU  HOMOIIM  KHUIAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATyphl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

#HH##Par###CTpoeHrue BeIIeCTBa: aTOMbI M MOJIEKYJIbl, UX pPa3MeEpBHIL.
OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2

H##Par#H# JIBuxenne vactull BemecTBa. CBA3b CKOPOCTH JIBUYKEHUS
4acTuIl ¢ Temneparypoil. bpoyHoBckoe aBuxenue, nudpdy3us

2.3

BSaHMOILGfICTBHG YaCTHUll BCUICCTBA: IPUTAKCHHUEC U OTTAJIKUBAHWC

2.4

H#H#Par###ArperaTiple  COCTOSIHMSL — BEIIECTBA:  CTPOEGHUE  Ta30B,
KHUJKOCTeH M TBEPABIX (KPUCTANIMYECKUX) Tel. B3auMocBs3bp Mexay
CBOMCTBaAMH BCIICCTB B PAa3HbIX arp€raTHbIX COCTOSAHUAX U X aTOMHO-
MOJICKYJISAPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[TpakTHyeckue paboOTHI:

H###Par####0O1eHKka 1naMeTpa aToMa METOAOM PSIIOB (C UCIOIb30BAaHUEM
dororpaduii).

HHHPar###ONbITH 10 HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
H#HAHPar#H#ONBITL 10 OOHAPYKEHUIO JACUCTBUS CHUII MOJIEKYJISIPHOTO
MPUTSHKEHUS




JIBDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

Mexannueckoe nBuxkeHHe. PaBHOMEpHOE 1 HEPaBHOMEPHOE JBUKECHHE

3.2

##HPar#H#Cropocts.  CpenHsAss  CKOpPOCTb IIPU  HEPABHOMEPHOM
JIBWKEeHUH. Pacu€T myTH U BpEMEHU JABUKECHUS

3.3

SBnenue uHepuuu. 3aK0OH UHEpUUU. B3anumoelcTBre Ten Kak NpUYruHa
M3MEHEHUS CKOPOCTHU JIBU>KEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tella

3.4

#H#HPar### norHoctes BemecTBa. CBA3b IUIOTHOCTH C  KOJIWYECTBOM
MOJICKYJI B €IUHUIIE 00bEMa BelecTBa

3.5

Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl € HOMOIIBIO
JTMHaMOMeETpa

3.7

#H#Par###sIsnenue TaroreHuss W cwia Tsokectu. Cuia TSDKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue CKOJIbXEHUS U TpeHue nokos. TpeHue B npupoze
U TEXHUKE

3.9

###Par###Cnoxene  CuJ, HalpaBICHHBIX MO OJHOW  MIPSIMOH.
PaBHozelicTByIOIAs CHIT

3.10

[TpakTyeckue paboTHI:

OmnpezneneHue CKOPOCTHM  PABHOMEPHOI'O  JIBWXKEHMs  (LIapuka B
KHUJIKOCTH, MOJENU DSJIEKTPUUYECKOT0 aBTOMOOMJIS M Tak Jaiee).
OmnpezneneHue cpeHEl CKOPOCTH CKOJIbXKEHUs OpycKa WM LIapuKa Io
HAKJIOHHOM IIockocTu. OmpeneneHue IUIOTHOCTH TBEPAOrO Tela.
OnbITHL, JAEMOHCTPUPYIOUINE 3aBHCUMOCTh PACTSDKEHUS (Iedopmainn)
NPYXKHUHBl OT MPWIOKEHHON cuiibl. OIBITBI, JIEMOHCTPUPYIOLINE
3aBHCHUMOCTbh CHJIbl TPEHHUS CKOJBXKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@usnueckue ABJICHHS B MPUPOJE: IPUMEPHI IBMKECHUS C Pa3IUYHBIMU
CKOPOCTSIMH B >KMBOM M HEKHMBOW NMPUPOJE, NEUCTBUE CHIIBI TPEHHUS B
MIPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[Ol"O tena. CrocoObl YMCHBIICHUA W YBCIIMYCHUS

4.1
JIaBJICHUS
4.2 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUA T'a3a OT 00bEMa, TeMITEpaTyphl
43 Ilepenaya naBneHust TBEPABIMHU TEJIaMU, KHUAKOCTAMU U ra3zaMu. 3aKOH
' [Tackais. [IHeBMaTHYECKHE MAILIUHBI
44 3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH OT IIIyOMHBL. [ mapocTraTHuecKuii
' napaznokc. Cooburaromuecs cocyabl. [ mapaBanueckue MeXaHU3Mbl
Atmochpepa 3emmm u  armocdepHoe  naBiueHue.  [IpuyuHbBI
4.5 CYILIECTBOBaHMs BO3AYIIHOM oOosouku 3emun. OnbiT Toppuuenu.
3aBUCUMOCTbH aTMOC(EPHOT0 JAaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS
4.6 Usmepenune atmochepHoro pasinenus. [lpubopsl [ist u3MepeHHs




aTMOC(EepHOTO JTaBJICHHS
47 JlelicTBME JKHUIKOCTM M Ta3a Ha TMOrpy)KEHHOE B HHUX TEJO.
' BritankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena
4.8 [1naBanue Ten. Bo3ayxomiaBanue
[TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOM
B OKUAKOCTb wyacTH Tena. OrnpeneneHUe BBITAJIKUBAIOIIEH CHUIIbI,
JEHCTBYIOIIEH HA TeJo, IOIpy:KEHHOE B KUAKOCTh. IIpoBepka
49 HE3aBUCUMOCTH BBITQJKUBAIOUIEH CHJIbI, JACHCTBYIOIIEH Ha TeEJlO B
' JKUJKOCTH, OT Macchl Tena. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMBAIOIICH CHUJIBI, IEHCTBYIOIICH Ha TEJIO B )KUJIKOCTH, OT 00bEMa,
MOTPY>KEHHOW B KMJAKOCTb YacTU TeJla U OT IUIOTHOCTH >KHUJIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKH U
omnpeenaeHue e€ rpy30no1bEMHOCTH
410 duznyeckue SBICHUS B IPUPOJIE: BIUSIHUE aTMOC(HEPHOro JaBlIeHUS HA
' JKUBOI OpraHusM, IIaBaHUEe PbIO
TexHuuyeckue YCTPOHCTBA: COOOILIAIOUIMECS COCYIbl, YCTPOWCTBO
411 BOJIONIPOBO/A, THAPABIMYECKHH  mpecc, MaHOMETp, Oapomerp,
BBICOTOMEP, MOPUIHEBOIM HACOC, APEOMETP
PABOTA, MOIIHOCTD, OHEPT U
5.1 Mexanudeckas pabora
52 MexaHnueckasi MOIIHOCTb
53 [IpocThie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHas IJocKocThb. [IpaBuiio
' paBHOBECHSI pblyara
54 [IpumeneHue npaBuiia paBHOBECHUS pblyara K 0JI0Ky
55 «3on0T0€ TpaBuiIo» MexaHUKU. KordduuueHT mnone3sHoro aencTBHs
' MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 ITonHass MexaHWueckas DSHEprus. 3aKOH H3MEHEHHsS M COXpaHEHMS
' MEXaHUYECKON SHEPTUU
[TpakTyeckue paboOTHI:
#H#HPar###Omnpenenenue paboTbl CUJIBI TPEHHUS NPU PABHOMEPHOM
5.9 JBIKEHUM Tejla IO TOpPU30HTAJIbHOM moBepxHocTU. McecnenoBanue
ycioBull paBHoBecHs pbluara. Msmepenne KIIJ[ HakIOHHOHN MIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH
5.10 dusnyecKue sIBICHNS B IPUPOJIE: PblYaru B TEJIEC YEIOBEKA
511 TexHUYeCcKue yCTpONCTBA: phluar, MOJBUXHBIN U HEMOBMKHBIA OJIOKH,
' HaKJIOHHAS IUIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY

8 KUIACC




Kon

[Eggena 3JIeMEHT IIpoBepsieMble 3JIeMEHTBHI COAEPKAHUSA
TEIUVIOBBIE ABJIEHUA

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS

6.1 BellecTBa. Macca U pasmepbl MOJeKyln. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOKEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU

6.2 Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrannmuueckue u amopHbIe Tena

6.3 OOBbsicHEeHHE CBOKMCTB Ta30B, >KUIKOCTEH M TBEPABIX TNl HA OCHOBE

' IIOJIOKEHUN MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUSA

6.5 TemoBoe pacuIMpeHne u cKaTue

6.6 Temmneparypa. CBs3p Temmeparypbl €O CKOPOCTbIO  TEILJIOBOTO

' JIBAKEHUS YaCTHILL

6.7 Buytpennss sHeprus. CrocoObl U3MEHEHUsT BHYTPEHHEW SHEpruM:
TerIonepeadya U coBepiieHue padboTbl

6.8 Bunsl Tenonepenaun: TeIONPOBOJHOCTh, KOHBEKIMS, U3Ty4eHUE

6.9 KonnyectBo TemnoTsl. Y aenbHas TEIIOEMKOCTb BELIECTBA

6.10 TennooOMeH 1 TeMI0BOE paBHOBECHE. Y paBHEHHUE TEIIOBOrO OasiaHca

6.11 [InaBneHne M OTBeplEeBaHUE KPUCTAJUIMUECKUX BELIECTB. YJelIbHas
TEIJI0Ta IJIABJICHUS

6 [TapoobpazoBanue u konueHcarus. Vcnapenue. Kunenue. YnenbHas

6.12 TETUIOTa Mapo0Opa30BaHMsA. 3aBUCUMOCTh TEMIIEPATyphl KUTEHHS OT
aTMOC(EepHOTO AABICHUS

6.13 BnaxxnocTs Bo3myxa

6.14 OHeprus TomIuBa. Y ieibHast TEMI0Ta CrOPaHUs

6.15 [punnuns! padots! TernoBbix asurareneit KIIJ teruioBoro asuraresns.
TenioBble ABUTATEIN U 3allIUTa OKPY’KAIOLIEH Cpe/Ibl

6.16 3aKOH COXpaHEHUS U MPEBPALLEHUS JHEPTHH B TEIUIOBBIX MpoLieccax
[IpakTuyeckue paboOTHI:
#H##Par###ONbITEL 10 OOHAPYKEHUIO NEHUCTBUS CUJ MOJIEKYJISIPHOTO
MPUTSKEHUS.
##H#Par###ONbITEl O BBIPALLIMBAHUIO KPUCTAJJIOB TOBApEHHON COJHU
WM caxapa.
#HHHPar###OnbITEI IO HAOTIOEHUIO TETUIOBOTO PACHIMPEHHS Ta30B,

6.17 YKUAJIKOCTEN M TBEPJIBIX TEIL.
#H##Par###OnpeneneHue TaBICHUS BO3yXa B Oa/IOHE TITPHIIA.
H#HAHHPar###ONbITEL,  TEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.
###Par###lpoBepka TUMOTE3bl JIMHEHHOW 3aBUCUMOCTH  JUIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.
##HPar###Habmonenne W3MEHEHWs BHYTPEHHEHW »JHEpPruu Teja B




pe3ynbTaTe TeIionepeaadn u padoThl BHEITHUX CHIL.
#H##Par###lccnenoBanne sBJICHHUSI TETUIOOOMEHA TPU CMEIIMBAHUH
XOJIOJTHOW U rOpsideil BOJIBI.

#H##Par###OnpenencHue KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOM
MIPHU TEIUIO0OMEHE C HArPEThIM METAJUTMYCCKUM LIHITUHIPOM.
#H##Par###OnpenencHue yaeabHON TEIIOEMKOCTH BEIIECTBA.
#H##Par###ccnenoBanue mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHOM BIAKHOCTH BO3/IyXa.
###Par###Onpenenenue yaeabHON TEMIOTHI IUIABIECHUS JIbJA.

dusndyeckue sABJICHUSI B npupoac: IOBEPXHOCTHOC HATXKCHHUE U
KallWJUIAPHBIC ABJICHUSA B IIPHUPOAC, KPUCTAJJIBI B IIPUPOAEC, U3JIIYUCHUC

6.18 .
Connua, 3amep3aHue BOJ0EMOB, MOpPCKUe OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.
TexHuuyeckue yCTpOICTBa: KamWIUISPBI, MPUMEPHl HUCIOIB30BaHUS
6.19 KPHUCTAIJIOB, KUJIKOCTHBI TEPMOMETp, JAaTUUK TEMIIEpaTypbl, TEPMOC,

CUCTEMa OTOIUIEHUS JOMOB, THMI'PDOMETpPBI, IICUXPOMETp, MapoBas
TypOHHa, IBUTraTEIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja sJeKTPUUECKUX 3apsIOB
BiaumopeiictBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTB CHJIBI
7.2 B3aMMO/JICHCTBUS 3apsHKEHHBIX TEJ OT BEIMUYUHBI 3apSAI0B U PACCTOSHUS
MEX1y TeJlaMu)
OnekTpuueckoe Tmone. Hanpsok€HHOCTH  SIEKTPUYECKOrO  IMOJIS.
7.3 [IpuHIMI cyneprno3uuu SJIEKTPUUYECKUX TMoJiel (Ha KaueCTBEHHOM
YPOBHE)
74 Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIM AJIEKTPHUUYECKUI
' 3apsia. Ctpoenue atoma. [IpoBOJHUKY U AUAIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsaa
76 DNeKTpUUECKUN TOK. YCIOBHSI CYIECTBOBAHMS AJIEKTPUYECKOTO TOKA.
VIcTOYHHMKH TOCTOSIHHOTO TOKA
77 JIeWicTBUS SJEKTPUIECKOTO TOKA (TETUIOBOE, XUMHYECKOE, MarHUTHOER).
' DNEeKTPUIECKUN TOK B )KUIKOCTAX U Ta3ax
7.8 Onexrpuueckas nenb. Cuna Toka. DJIeKTpUIeCcKoe HapsKeHUe
7.9 ConpoTHuBieHHE TPOBOJHUKA. Y IEIbHOE CONPOTUBIICHUE BELLIECTBA
7.10 3akon OMa 1t yJacTKa [enu
7.11 [TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TPOBOIHUKOB
7.12 PaGota u MoltHOCTh AneKTpudeckoro Toka. 3akoH Jxoyns — Jlenna
713 DNeKTpUYecKue e U MOTPEOUTENH IEKTPUIECKON SHEPTUU B OBITY.
' KopoTtkoe 3ambikanue
7.14 [TocrostHHbIE MarHUTHL. B3aumoeiicTBrue MOCTOSHHBIX MarHUTOB
715 MarnuTHOe nojie. MarHuTHoe 1osie 3eMJIM U €ro 3HaueHHe IS KU3HU
' Ha 3emiie
7.16 OnbIT OpcTena. MaruuTHoe ToJIe AIEKTPUYECKOro Toka. [IpuMenenue




OJICKTPOMAardHuToOB B TCXHUKEC

7.17

HeicTBue MAarHUTHOIO Mojasi Ha  NIPOBOJAHUK C  TOKOM.
DIEeKTPOABUTATEIb [IOCTOSIHHOTO TOKa. Hcnonp3oBanue
AJICKTPOJIBUTaTENICH B TEXHMYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE

7.18

OneiTel @apanes. SBieHue IeKTpoMarHuTHOW MHAYKUMHU. [IpaBuio
Jlenna

7.19

Onexrporerepatop. CrnocoObl IOJIYy4EHHS 3IIEKTPUUYECKOW HHEPIUM.
DNEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOYHUKAX YHEPTUU

7.20

[IpakTuueckue padbOTHI:

OnbITel 1O HAOMIOJCHUIO JJIEKTPU3ALMU TeN HMHAYKIHEH W IpH
COIIPUKOCHOBEHHUHU.

HccnenoBanue IOEHUCTBHS DIIEKTPUYECKOTO IIOJISL HA IIPOBOJHMKU H
JUDJIEKTPUKH.

C6opxka 1 mpoBepka paboThl AMEKTPHUUECKON LIEMH NOCTOSIHHOTO TOKa.
W3mepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u perympoBaHue HAIIPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT
COIIPOTHBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnpITsI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh 3JIEKTPUYECKOTO
COIIPOTHBJICHUS NPOBOJHUKA OT €ro JJIMHBI, IUIOIAAW IONEPEYHOIO
CCUEHUs U MaTepuaa.

IIpoBepka mpaBuiia CIOKEHUS HAIPSDKEHUH IIPU IOCIIEN0BATEIBHOM
COEIMHEHUH JBYX pe3uctopos. IIpoBepka mpaBuia as CUilbl TOKA IpU
MapajuieIbHOM  COCIMHEHUU pe3uctopoB. OmpeneneHue pabOTHI
NEKTPUYECKOr0 TOKa, HAYyIIero uepe3 pesucrop. OrmnpeneneHue
MOIIIHOCTH ~ 3JIEKTPUYECKOTO TOKa, BBIACIAEMON Ha pE3UCTOpeE.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JaMIIOUKy, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJ] narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEUCTBUSL TOCTOSIHHBIX MAarHutoB. W3ydeHwue
MarHMTHOTO TOJSl TOCTOSHHBIX MAarHUTOB MpPU HUX OOBEIWHEHUU HU
paznenenun. HMccimenoBaHue JEWCTBUS DIJIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTpenKy. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTyIIKM C TOKOM M MarHuta OT CHJIbl TOKa H
HaIpaBJICHUs TOKA B Karylike. M3yueHue nelcTBUS MarHUTHOIO IOJIS
Ha TPOBOJHMK C TOKoM. KoHcTpynpoBaHMe U U3ydeHHE pPaOOTHI
DJIEKTPOABUIATEIIS. N3mepenne KIL JJIEKTPOIBUIaTEIbHOMN
ycTaHOBKH. OTMBITBI IO HMCCIEAOBAHUIO SIBIECHUS AJIEKTPOMAarHUTHOU
WHAYKIMM: HUCCIEJOBAaHME W3MEHEHUN 3HAUYE€HHUS U HaIpaBJICHUSA
MHIYKIIMOHHOTO TOKa

7.21

dusznueckue SABJICHUS B npupoac: BSJIICKTPUYCCKHUC SBJICHUSA B
aTMOC(I)epC, QJICKTPUYCCTBO JKUBBIX OpPraHU3MOB, MAIrHUTHOC TIIOJIC
3CMJ'II/I, [[peﬁ(l) IMOJIFOCOB, POJIb MArHUTHOT'O IOJIA JJId JKU3HU Ha 3eMJ'Ie,
MOJIAPHOC CUAHUC

1.22

TexHnueckue yCTpONCTBAa: D3JIEKTPOCKOI, AaMIIEpMETP, BOJBTMETP,
peocTaT, CYETYMK DJIEKTPUYECKOM DSHEPruH, 3NIEKTPOOCBETUTENbHbBIE
npubopHl, HarpeBaTeNIbHbIE AIIEKTPOIPUOOPHI (mpumepsl),




OJICKTPHUYCCKUC MPEAOXPAHUTEIIN, JJICKTPOMArHuT, SJICKTPOABUIATCIIb
IIOCTOSAHHOI'O TOKA, reHEPAaTOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon Kon
ITpoBepsieMble 371EMEHTBI COEPKAHMS
paszena; 3JeMeHTa
MEXAHWYECKMUE ABJIEHUA

8.1 Mexanuueckoe aBuxkeHue. MarepuansHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIILHOCTh MEXAHUYECKOTIO JBIKEHUS

8.3 PaBHOMEpHOE IPSAMOJIMHEHOE JBUYKEHUE

8.4 ###Par###HepaBHoMepHOE NpsAMONMHENWHOEe aABMKeHue. Cpenssis u
' MT'HOBEHHASI CKOPOCTH TeJla PH HEPABHOMEPHOM JIBIKEHUH

8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBUKEHUE

8.6 #H#Par###Cpoboanoe nagenue. OnwiThl Iamuies

H#H#HPar###PaBHOMEpHOE IBUKEHHE IO OKpYyx)HOCTHU. Ilepron u yactora
8.7 oOpamienus. JluneiHas u yriosas ckopoctu. LleHTpocTpemurenbHoe
yCKOpeHue

8.8 [Tepseriit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperwnii 3akon HeroToHa

8.11 H#HPar### 1 IpuHIMIT CyNepIIO3ULIMM CHIT

8 8.12 Cuna ynpyroctu. 3akoH ['yka

813 ##H#Par###Cua TpeHMs: CUIa TPEHUS CKOJIbKEHHs, CHJIa TPEHUSI ITOKOS,
' JpyTUe BUIBI TPEHUS

8.14 ##HPar###Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE
' CBOOOJTHOTO TIa ICHUSI

8.15 JBwxenue mnaHetr Bokpyr Comnia. [lepBas kocMudeckas CKOpPOCTb.
' HeBecomocTs 1 neperpysku

8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 ##HPar###PaBHoBecre TBEPOTO Tela C 3aKPEIUIEHHON OChIO BPALICHHUS.
' MowmeHT cuinsl. LeHTp TsKEeCTH

8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmynsce cumsl

8.19 3aKOH COXpaHEHMs UMITYJIbCA

8.20 #HHHPar###PeakTUBHOE IBIKEHUE

8.21 Mexanunueckasi paboTa 1 MOIIHOCTb

8.22 PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUH U paboThI

8.23 [ToTentnmanpHas SHEPTUS TEJa, OIHATOTO HAJl TOBEPXHOCTHIO 3eMITH




8.24

ITorenumanpHast YHEPIUs CKATOU MPYKUHBI

8.25

###Par###Kunetnueckas sHeprus. Teopema 0 KHUHETUUECKOH 3HEPTUN

8.26

#H##Par###3akoH coXxpaHeHUsS MEXaHUYECKOW dHEPTUH

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeaHell CKOPOCTH CKONBKEHUS OpyCcKa WM JABWKCHUS
IapyKa Mo HaKJIOHHOW miockocTu. OnpeeneHne YCKOPeHusl Tea mpu
PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKJIOHHOH TIIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM
JBUKCHUH 0€3 HA4aTbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM IPH PABHOYCKOPCHHOM JBM)KEHHH 0e€3
HavaJlbHON CKOPOCTH ITyTH OTHOCATCS KaK psiji HEUETHBIX YHCEIl, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIIBI
HOpMaibHOro naBieHus. Omnpenenenue koddduimenta TpeHUs
ckonbxkeHus. Omnpenenenue KECTKOCTU MpykuHbL. OmnpeneneHue
pabOThl CWJIBI TpPEHUS TPU PABHOMEPHOM JIBIDKEHHH Teja IO
TOPU30HTANILHOM NOBepXHOCTU. OmnpeneneHne padoThl CUIIBI YIPYTOCTH
IpH MOIbEME TPYy3a C UCIOJIB30BAHUEM HEMOJBI)KHOTO U TOJIBHYKHOTO
0JIOKOB

8.28

dusznueckue SBJICHUS B IOpupoac: INIpUIUMBBI W OTJIHMBBI, JABHXCHHUC
mianeT CoaHeyHOH CUCTCMBbI, PCAKTHBHOC JBHIXCHHUC  JKHUBBIX
OpraHu3mMoB

8.29

TexHuueckue YCTpOfICTBaI CIINAOMCETP, JaTYUKHN ITOJIOXKCHUA,
pacCTosAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIE XapaKTCPUCTHUKHN KOJIeOaHMIA:

9.1
MIepHOJ], YaCTOTa, AMILTUTY1a
9.2 MareMaTnueckuii U TPYKUHHBIM MadATHUKU. [IpeBpameHue dHepruu
' IIpU KosieOaTeabHOM JIBUKEHUU
9.3 3aryxatomue kojebanus. Beinyxaennsie konebanus. Pezonanc
Mexannueckre BojHbl. CBOMCTBAa MexaHMYECKUX BOJH. [IpogonbHbIe U
9.4 IoNepeYHbIe BOJIHBL. JJIMHA BOJIHBI M CKOPOCTh €€ PAaCIpOCTPAHEHUS.
MexaHnuyeckre BOJIHBI B TBEPAOM Telle, CeICMUUYECKHUE BOJIHbI
9.5 3Byk. I'pomMKoCTh 1 BbICcOTa 3ByKa. OTpaxkeHHe 3ByKa
9.6 WHudpa3Byk u yabTpa3Byk
[IpakTudeckue padbOTHI:
OmpeneneHne dYacTOTHl M TMepuoja KoiIeOaHW MaTeMaTHUYeCKOro
MasiITHUKA.
OmnpezeneHne 4acTOThI U EpHOAA KoeOaHU| MPYKUHHOTO MasgsTHUKA
9.7 HccnenoBanue 3aBHCHMOCTH TEepuojia KoJeOaHUI IMOABELICHHOTO K

HUTU Tpy3a OT JUIMHBI HUTU. VccnenoBaHue 3aBHCHUMOCTH I€pHOAa
Kole0aHUl TNPYKUHHOTO MasiTHUKa OT Macchl rpys3a. IIpoBepka
HE3aBUCHUMOCTH IepHoia KoeOaHuil rpy3a, MOABEIICHHOTO K HUTH, OT
Maccel TIpy3a M IKECTKOCTH NpPYXHHBIL. 3MepeHune yckopeHus




CcBOOOIHOTO ITaICHUSA

9.8 duznyeckue ﬂBneleﬂ B INPUPOJE: BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIeTPSACEeHUE, CEICMUYECKUE BOJIHBI, IIyHAMHU, 3XO

9.9 TexHuyeckue ycTponCcTBa: IXO0JIOT, UCIIOIB30BAHKE YIIbTPa3ByKa B OBITY
U TEXHUKE

DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DONEKTPOMarHuTHOE I0J€. OJIEKTPOMAarHWTHbE BOJIHBL. (CBOKCTBa
ANEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 SJIGE(TpOMaFHI/ITHaH npupoga cBera. Ckopocth cBera. BomHoBbIE
CBOICTBa cBETa

10 [IpakTuueckue pabOTHI:

10.4 N3ydyeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBIO MOOMIIBHOTO
Tenedona

105 dusnueckue SBICHUS B IPUPOJIE: OMOIOTHYECKOE ACWCTBUE BUAMMOTO,
yIBTPapUOIETOBOIO U PEHTI€HOBCKOI'O U3ITy4YeHU N

10.6 TeXHHqGCKI:Ie YCTPOMCTBA: HCIOJIb30BAHUE AJIEKTPOMArHUTHBIX BOJH
JUIsL COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBas monens ceera. Mcrounuku cseta

11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa

114 IIpenomnenue cBeta. 3akoH npenomieHus cBera. [lonHoe BHyTpeHHee

11 OTpakeHUE CBETA

115 JInnza. Xop jtyyel B TMH3E

11.6 Onrtuyeckas cucteMa ¢oTroarnmapara, MUKpOCKOIA U TeJIECKoIa

11.7 I'ma3 kak onrtuyeckas cucrteMa. biIM30pyKkoCTh U TalTbHO30PKOCTh

118 Paznoxxenue Oemoro cera B crnektp. OmbiTel HproToHa. CroxeHue
CHEKTPaJbHBIX I[BETOB. Jlucmepcus cBeTa




11.9

[IpakTrueckue pabOTHI:

#H##Par###lccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO
Jy4a OT yIJia MajeHHusl.

#H##Par###l3ydeHne  XapaKTepUCTUK HM300pakeHUs TIpeaMeTa B
IJIOCKOM 3€pKaje.

#H##Par###lccnenoBanue 3aBUCUMOCTH yTIJIa MPEJIOMIICHUS CBETOBOTO
Jy4a OT yIJia MajieHus] Ha FPaHULIe «BO3JIYX — CTEKIIO.

#H##Par### lonyuyenne n3o00pakeHUH C TOMOIIBI0 COOMPAOIICH JIMH3BI.
##HPar###Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOH CHIIBI
coOuparoIe JTHH3HI.

HH#H#Par###OMnbITH 10 pa3iI0kKEeHUI0 OEJIOr0 CBETA B CIIEKTP.
#A#HPar###ONbITEL IO  BOCHPHUATHIO LBETa MPEAMETOB IpPU  HX
HaAOJIIOCHNH Yepe3 LIBETOBHBIC (PUITBTPHI

11.10

®dusnyeckue sBieHus B npupoxe: 3atmenus Connua u JlyHbl, 1BeTa
TEJI, OIITHYECKUE SBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra,
MHUpax)

11.11

TexHuueckue ycTpoiCTBa: OYKH, MEPHUCKOM, (hoToammapar, ONTHIECKUE
CBETOBO/IBI

12

KBAHTOBGIE ABJIEHUA

12.1

OmnbiTel Pezepdopna m mimaHerapHas Monenb aroma. Mopaenb aroma
bopa

12.2

HUcnyckanne u mnorsiomeHue cBera aroMoM. KBaHtel. JIMHenuatbie
CIIEKTPBI

12.3

PangnoakTUBHOCTE. AJ'IBCI)&, Oera- 1 raMmMa-us3JIydCHUA

124

Crpoenue aroMHoro siapa. HykjoHHass MoJenb aTOMHOTO siapa.
N30To1s!

125

PannoakTuBHBIE MMpEeBpaIlICHU. HepI/IOI[ nojrypaciiaga aTOMHBIX SJI€p

12.6

SAnepHble peakuuu. 3aKOHbI COXpaHEHHs 3apsiIoBOTO U MacCcOBOTO
qucen

12.7

3Hepr1/151 CBs3U ATOMHBIX SAJIEP. CBs13b MacChl U SHEpPTUun

12.8

Peakunun cunresa u nenenus saep. Mcrounmku sHeprum CoiiHIA U
3BE3

12.9

SnepHas sHepreTuka. [IeficTBHE PalMOAKTUBHBIX U3Jy4YE€HUN Ha KUBbBIC
OpraHu3MBbl

12.10

[IpakTuueckue padbOTHI:

HaGmroneHne CriionTHpIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanne TPEeKOB: M3MEPEHUE DHEPTUM YACTHUIBIIIO TOPMO3HOMY
nyTH (1o potorpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

dusnyeckue SIBICHUS B MPUPOJIE: €CTECTBEHHBIM PaInOaKTUBHBINA (OH,
KOCMMYECKHE  JIy4Hd, DPAJAMOAKTUBHOE  H3JIy4EHUE  IPUPOAHBIX
MUHEpAJIOB, JACUCTBUE pPAAUOAKTUBHBIX U3JIyYEHUH HA OpPraHU3M
YeJoBeKa




12.12

TexHuueckue yCTpOWCTBA: CIEKTPOCKOI, WHIUBUAYAIbHBIN T03UMETP,
kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
npoBepsieMor
0 TpeOOBaHHUA

IIpoBepsiembie TPeOOBAHUS K MPEIMETHBIM pe3yJabTaTaM 06a30BOT0
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3UMKKM B HAy4yHOM KapTUHE MHUpa; CPOPMHUPOBAHHOCTh
0a30BbIX NPEACTABICHUN O 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBIICHUM
HOPUPOJBI, O POJIM SKCIEPUMEHTa B (U3MKe, O cucTeMooOpasyroued posu
(U3UKK B pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 IBOIIOIIUH
¢u3nUecKuX 3HAHUNA M MX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE
MHUpa, O BKJIAZIC POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(PU3HKOB B pa3BUTHE
HayKd, OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpa, pPa3BUTHE TEXHUKU M
TEXHOJIOTUI

3HaHMsS O BUAAX Marepuu (BEILECTBO U IIOJIE), O ABMXKEHMHM Kak crocole
CYLIECTBOBaHHUSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOPUM CTPOCHHUS
BEIIECTBA, O (U3WYCCKOW CYNIHOCTH SIBIICHUH TNPUPOABI (MEXaHHYECKHUX,
TEIUIOBBIX, AIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS 110
ONMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JTAaHHOE (PU3UYECKOE SIBJICHME; YMEHHUE pAclo3HaBaTh MPOSBICHUE W3YYEHHBIX
¢u3NyYeCKUX SBJICHUM B OKPYKAIOLIEM MHUPE, BbLAEHAS HX CYLICCTBEHHbIE
CBOICTBa (IIpU3HAKN)

Brnagenue ocHOBaMM IOHATHMHOIO amnmapara M CUMBOJIMYECKOTO SA3bIKa
GU3MKM W HCIOJIb30BAHWE WX Ul pELIeHHs Y4eOHBIX 3aJad; yMEHHe
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBIECHUS U MPOLECCHI, UCTIONb3YS
(dbyHIaMeHTalIbHbIE U SMIUPUYECKUE 3aKOHBI

YMeHHe OnuChIBaTh W3yYEHHBIE CBOWCTBA Tel W (UBUYECKUE SIBIICHUS,
UCTIONB3Ys U3UUECKUE BETUIHHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHUS C YYETOM COOJIOACHUS
mpaBujI 6€30mMacHOro Tpyaa: HabMoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIIbHO COOHMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY W3
JaHHOTO Habopa O0OpYJOBaHUSI MO HMHCTPYKIIMU, OMUCHIBATH XOJ OIbITA U
3aIACHIBATh €0 PE3YJIbTAThI, (HOPMYIUPOBATH BEIBOJIHI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEpPEHUI (PU3NUEeCKUX BEIHUMH: YMEHUE
IUTAHUPOBATh HM3MEPEHHs, CaMOCTOSTENbHO COOHMpaTh AKCIEPUMEHTATBHYIO
YCTaHOBKY 1O MHCTPYKIIUH, BBIYUCIISATh 3HAUCHUE BEIMYUHBI U aHATTU3UPOBATH
MOJTy4YeHHBIE PE3yNbTaThl C YYETOM 3aJaHHON TOTPEIIHOCTH Pe3yIbTaTOB
U3MEPEHU;

IpOBE/ICHUE HECJIOKHBIX IKCIIEPUMEHTATLHBIX HCCIICIOBAHMIA;
CaMOCTOSITENILHO COOMpPaTh JKCHEPUMEHTANBHYI0 YCTAaHOBKY M TIPOBOAUTH
WCCJICIOBAHNE TIO0 WHCTPYKIUHU, TPEACTABIATh IOJTYYCHHBIE 3aBUCUMOCTHU
(bu3MYECKUX BEIMYMH B BUJE TAOMUIl U TPadUKOB, YUUTHIBATh MOTPEIIHOCTH,
JIENIaTh BBIBOJIBI 110 Pe3yIbTaTaM HUCCIIETOBAHUS




[TonnMaHue XapakTEpHBIX CBOWCTB (U3WUYECKUX Mojeel (MarepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TENI0, MOJAENU CTPOCHHUS Ta30B, KHUAKOCTEH H
TBEPABIX TEJ, IUIAHETapHAs MOJENIb aTOMa, HYKJIOHHAsE MOJIEJIb aTOMHOTO sI/Ipa)
U YyMEHUE IPUMEHATD UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOIIECCOB

YMmenue oObsCHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBACHEHHUE C ONOPOii Ha)
U3YYCHHbIE  CBOMCTBa  (U3MYECKUX  SBICHHUM, (U3NYECKHE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemath pacuy€THbIe 3amaud (Ha 0a3e 2 — 3 ypaBHEHHMI), MCIOIb3YS
3aKOHbI U (OPMYJIBI, CBS3bIBAIOLIME (PU3NYECKHE BEIUYMHBI, B YaCTHOCTH,
3alUChIBaTh KpPaTKOE YCJIOBHE 3aJaud, BBISBISATh HEIOCTAIOLINE JaHHBIE,
BbIOUpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHHs], UCIOJIb30BaTh
CIIPaBOYHBIC JAaHHBIC, MPOBOAUTH PACUYETHl M OIEHUBATh PEATHUCTUYHOCTH
MOJIyYUEHHOTO 3Ha4yeHHs] (U3MYECKON BEIMYMHBI, YMEHUE OMPEeIeATh
pa3MepHOCTh (PU3UYECKOM BEITMYHHBI, TOJIYYCHHOU MPU PEIICHUH 3a/1a41

VYMeHue XapakTepu3oBaTh NPUHLMUIBI JEHCTBUS TEXHUUYECKUX YCTPOMCTB, B
TOM 4YHcClie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
IPOLIECCOB 0 MX ONMCAHUIO, MCIOJB3Ys 3HAHUSA O CBOMCTBaX (PU3NYECKUX
SIBIICHUI U HEOOXO0MMbIe (PU3MUECKUE 3aKOHOMEPHOCTH

10

YMeHHE HCIOJIb30BaTh 3HAHUSA O (DU3WYECKUX SBJICHHUSIX B ITOBCETHEBHOMN
KU3HU Juisi  oOecrieueHuss O€30MacHOCTH TpU  OOpalleHHH C OBITOBBIMHU
npubopaMl H TEXHUYCCKHMMH yCTPOWCTBAMH, COXPAHCHHS 370POBBS U
COOJIOZICHHSI HOPM OJKOJIOTHMYECKOTO TIOBEJACHHS B OKpYXKAMIIeH cpeie;
MMOHMMAaHUE HEOOXOJUMOCTH TIPUMEHEHUS JTOCTIDKCHUH (U3UKH U TEXHOJIOTUN
JUTSL PAIAOHATIBHOTO MTPHPOJIOTIONB30BAHUS

11

OneIT noucka, mpeodpa3oBaHus U MpeAcTaBieHuss nHopMauun (GpusndIecKoro
COJlep’)KaHUs €  HUCHOJb30BaHMEM  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIl; yMEHHE OLIEHUBaTh JOCTOBEPHOCTH MOJIYY€HHON HH(popMannuu Ha
OCHOBE HMEIOIIMXCA 3HAHUH M JIONOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
UCIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 33JaHUM HAyYHO-TIONMYJSPHYIO
aUTepaTypy (U3NYECKOro COJEp’KaHus, CIPABOYHBIE MaTepHallbl, PECypChI
cet MHTEepHET; BiageHne 0a30BbIMU HaBBIKAMHU IIPe00pa3oBaHus HH(OpMALIUN
U3 OJIHOM 3HAKOBOM CHCTEMBI B JPYI'yl0; YMEHHME CO3/1aBaTb COOCTBEHHBIE
MIMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE MH(POpPMAIMH M3 HECKOJBKHX
HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OID

11O ®U3UKE
Ko IIpoBepsieMblii 3JIEMEHT COePKAHUS
A
1 | MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBmwkeHue. MarepuanpHas Touka. Cuctema otcuéra. OTHOCUTEIBHOCTD
' JIBAYKEHUS
PaBnomepnoe u HepaBHOMepHOe nBkeHHe. Cpenusis ckopoctb. dopmyna s
1.2 Berumcnenus cpenHeii ckopoctu: v = S/t
PaBHOMEpHOE MPSIMOTIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT BpEMEHH B
Clly4ae paBHOMEPHOTO MPSMOIUHEHHOTO TBUKCHHUS:
13 xf)=x,+vf
I'padmkm 3aBHCHMOCTH OT BPEMEHU IS TPOCKIIUU CKOPOCTH, MPOCKIIUU MEPEMEIICHHS,
MyTH, KOOPJAMHATHI P PABHOMEPHOM TPSIMOJIMHEHHOM JIBH)KEHUHT
3aBUCHMOCTh  KOOpJIWHATBI TeJa OT BPEMEHM B CIIy4ae pPaBHOYCKOPCHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
p
-le:f:l =1-.|;|: *f_ax * ey
=
@opmynbl A7 MPOSKIHH TMEePEeMEIICHUs, MPOCSKIMU CKOPOCTH U IMPOCKIHH YCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHHH:
2
14 -Sx(f)=00x'f+ﬂx'?.
U.\'('f) =Up, T4, L,
a.(f)=canst,
UIIL - Ul.'fL =2HISI
I'padmky 3aBHCHMOCTH OT BPEMEHH IS TPOCKIIMU YCKOPEHHS, TPOCKIUU CKOPOCTH,
MPOSKIIMA TIEPEMEIICHHsI, KOOPAWHATHI TMPH PABHOYCKOPEHHOM MPSMOJUHEHHOM
JIBIKCHUHT
CBobomnoe nagenue. opmyssl, onmuckIBaroNe CBOOOAHOE TTAJCHUE TeJa M0 BEPTUKAIU
15 (IBW>KEHWE TeJda BHHW3 WJIM BBEPX OTHOCHTEIBHO TMOBEPXHOCTH 3emuH). ['paduku

3aBUCUMOCTH OT BPEMEHH ISl IPOCKIUU YCKOPEHUS, MPOEKINHA CKOPOCTU U KOOPINHATHI
pU CBOOOTHOM MAaJ€HUH TeJa MO BEPTUKATIN




CKOpOCTh PaBHOMEPHOTO JABMKEHHS Teja 0 OKPYKHOCTH. HampaBiieHre ckopocTH.
®dopmyra 1715 BRIYUCICHHS CKOPOCTH Yepe3 PaInyC OKPYKHOCTH M TIEPUOJ] OOpaIeHHS:
o= iMR
T

LlentpocTpeMuTenbHoe yckopeHue. HampapieHne IEHTPOCTPEMHUTEIBHOTO YCKOPEHHS.
(DOpMy.]'Ia AJI1 BBIYHUCIICHUA YCKOPCHUA:

1.6 UE
%R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
V= 1
T
Macca. IInotHocTs BemectBa. @opmyia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 TV
1.8| Cuna— BekropHas ¢usudeckas BennunHa. ClIoKeHUe CUIT
1.9 | SBnenue nnepuuu. [lepsorit 3akon HproToHA
Bropoii 3akon HeroToHa:
1100 F=m-a
CoHanpaBlIEeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
111 Fr1="Fis
Tpenue nokos U TpeHue ckoybkeHus. dopmyna uist BBIYMCIECHUS MOIYJIS CUJIBI TPEHUS
CKOJIbYKEHUS:
F_=u-N
1.12 p =Ml
Hedbopmamus Tena. Ynpyrue u Heynpyrue nedopmaruu. 3akoH ynpyrou nedopmaiuu
(3akoH ['yka):
113 F=k-Al




1.14

BcemupHoe Tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:

My -ty
F=g.—1 2

I'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.

dopmyia s BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H noBepxHocTH 3emin: F = mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u

Heperpy3Ku

1.15

Nmitynbe Tena — BekTopHas (hu3uvecKas BeTudrHa.
P=mi

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cuibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
p=myly +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanunueckas MOITHOCTD:

n=4
I

1.18

Kunerndeckas u noteHuanpHas sHeprus. Gopmyra /i1l BBIYUCICHUS KHHETUUECKOU
SHEPTUU:

2
Teopema o kuHeTnueckou s3Heprun. Popmyra A BHIYUCICHUS TOTEHIIMAIbHOW SHEPTUH
Tena, MOgHITOrO
Haja 3eMnéi:

E,= mgh

1.19

Mexanunueckas OHEPIruAi:
E=E;+E,
3akoH COXpPAaHCHUA MEXaHUYeCKOU SHCPIHUHU. (DopMlea AJI1 3aKOHAa COXpPAaHCHU A

MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.




1.20

[TpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Poruar. Moment cuibel: M - FI.
VcaoBue paBHOBECHS phlyara:

M +M +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510Kku. KITJ] mpocThIx MEXaHNU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

JlaBnenue TBEPAOTO TENA.
CDopMyJIa JJ1s1 BBIYUCIICHUA JAaBJICHUS TBépI[OFO TCJia.
F
P= Ch
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/I,I[pOCTaTI/I‘IeCKoe AAaBJICHUC BHYTPU KUIKOCTHU.
CDOpMy.]'Ia JJIs1 BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3akon [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opmyna Juisl ONpeeeHUs BITAIKUBAIOIIEH CUIIbL, IEUCTBYIOIIEH Ha
TEJO, MOTPYKEHHOE B JKUIKOCTh UITH Ia3:

Fag =pgV

Ycnopue nnaBanus Tena. IlmaBanue CyI0B M BO3QYyXOIlJITaBaHUEC

1.24

Mexanuueckue KosiebaHus. AMIUIMTYAA, TEpUOa M vacToTa Kojebanuil. dopmyina,
CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25

MaremaTuueckuil 1 Ipy>KMHHbBIN MasiTHUKU. [IpeBpallieHue sHepruu npu KojiedaTeabHOM
JBUKECHUH

1.26

3aryxaromue Konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

MexaHU4eCKHE BOJIHBI. HpOI[OJ'ILHLIe " TOINCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacinpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3Byk. ['pomkocTh 1 BbIcOTa 3ByKa. OTpa)k€HHe 3ByKOBOW BOJIHBI HA I'PaHULE ABYX CpEl.
Wndpas3Byk u yapTpa3zByk




1.29

IIpaxmuueckue pabomoi

N3MepeHne cpenHeil MIOTHOCTH BEILIECTBA; apXUMEIOBOW CHJIIBI; HKECTKOCTU MPY>KUHBI;
Kod(UIIMeHTa TPEHUs CKONbKEHHUS; pabOThl CUJIbI TPEHHUS, CHIIbI YIPYTOCTH; CpEAHEn
CKOPOCTH JIBIDKEHHUS Opycka [0 HAaKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka mpu
JBUKEHUH MO HAKJIOHHOM IJIOCKOCTHU; YaCTOTHI U NEeproa KoueOaHU MaTeMaTH4eCKOro
MasiTHUKA; 4YacTOTHl U TMepuoja KoJieOaHW NpPYKMHHOTO MAasTHHMKA; MOMEHTa CHIIbI,
NEHCTBYIONIEr0 Ha pbluar; paboThl CHUJIBI YIPYTOCTH IMPH MOABEME Tpy3a C MOMOIIBIO
HEMOJIBIYKHOTO OJI0Ka; paboThl CUJIBI YOPYTOCTH MPH HOIBEME Tpy3a C IMOMOUIBIO
MOJIBIKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tesa U
OT IINIOTHOCTH XUAKOCTH, HC3aBUCUMOCTHU BBITB,JIKHB&IOH.[Gﬁ CHJIBI OT MACChI TCja, CHUJIbI
TPCHUA CKOJIBXKXCHHUA OT CHUJIBI HOPMAJIBHOTO AABJICHUA W OT poJda IMOBCPXHOCTHU; CHUJIbI
YIPYTrOCTH, BOSHUKAIOIIEH B MPYXXHHE, OT CTENEHH JAedOopMaIy MPYXKUHbBI; YCKOPEHHUS
Opycka OT yria HakKJIOHA HAIMPABJISIONICH;, Tepuoaa (YacTOThl) KOJEOAHWH HHUTSHOTO
MasATHUKA OT JJIMHBI HUTH; TICPpHUOaa KojebOanuii MMPY>XXUHHOI'O MasgTHHUKA OT MaCChl Ipy3a U
JKECTKOCTHU MPYXUHBI; HUCCICAOBAHHUC HC3aBUCUMOCTHU II€pHUOLA Koje0aHuii HUTIHOTO
MasTHHKa OT Macchl Ipy3a. [IpoBepka yciioBus paBHOBECHs pblyara

1.30

Qusuueckue A61eHUsA 6 npupode. TPUMEPHl IBUKEHHS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOW M HEKMBOMW INPUPOJE, NCHUCTBUE CUIIBI TPEHUs B IPUPOAE M TEXHUKE, IPWIUBBI U
OTNUBBI, JBWKEHHME IUTaHeT COJIHEYHOW CHCTEMbl, PEaKTUBHOE JIBUKEHHE JKUBBIX
OpPraHW3MOB, PBIYAard B TeJi€ YEIIOBEKa, BIHMSHHE aTMOC(EpPHOTrO JaBICHHUS Ha YKUBOU
OpraHus3M, IUJaBaHUE pbl0, BOCIPUSATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHUE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoucmea.: CuAJOMETP, JATYUKHU MOJIOKEHUS, PACCTOSTHUSL U YCKOPEHUS,
JTUHAMOMETp, TOIIIUIHUKHA, PAKEThl, pblYar, MOJABUXHBIA M HEMOJIBWKHBIN OJIOKH,
HAKJIOHHAsl TIUIOCKOCTh, IMPOCTBHIE MEXaHU3MBI B OBITY, COOOUIAIOIIHUECS COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKHU Tpecc, MaHOMETp, 0apoMeTp, BBICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMIONIB30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOXKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUU CTPOEHHUS BEIECTBa.
Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpuctanmudyeckue u
amop(¢HbIe Tena

2.2

JIBukenune wyactull BemiecTBa. CBA3b CKOPOCTH JBMKEHHS YAcTHI] C TEMIIEpaTypoil.
BbpoyHnoBckoe nBuxenue, mudpdysus

2.3

CMauuBaHue u KalmUJIISAPHBIC ABJICHUA

2.4

Temoroe pacliipeHuc 1 C:xXaTtue

2.5

TemnnmoBoe paBHOBECHE

2.6

Buytpennsst sneprust. Pabota u Temonepenada kKak crnocoObl M3MEHEHHsI BHYTPEHHEH
SHEPrUu

2.7

Bungsr TCILIoNCpCaavIn: TCIIJIOMIPOBOAHOCTh, KOHBCKI U, NU3JTYUYCHUC

2.8

HaneBaHI/Ie N OXJIAXKJICHUC TCII. KommaecTBO TEIIIOTHI. Vz[em)Haﬂ TEIMIOEMKOCTb:

O=am(t,—1)

2.9

3akoH COXPAaHCHUS SHCPIUH B TCIUIOBBIX IIPOLIECCAX. YPaBHCHI/Ie TEIUIOBOro OajaHca:




O +0, +..=0

Hcnapenue u koHaeHcauus. V3MeHeHne BHYTpEHHEH 3HEPrUU B MpoOlecce MCHApEHUs U

2.10
KoHJeHcalu. Kumenne sKuaKocTu. Y aenbHas Teriora napooopasosanus: L = Q/m
2.11 BnaxHOCTh BO31yXa
[InaBnenue u kpucraumzauusd. 3MeHeHHE BHYTpPEHHEH SHEpPrUM IpU IUIABJICHUU U
KpUCTAJUIM3alUU. Y JeJIbHAs TEIUIOTa IIaBICHUS:
212 Q
m
2.13| BHyTpeHHsIsI SHEPTUs CropaHusl TOIUIMBA. Y IeNibHAasl TEIJIOTa CropaHus Toruea: ¢ = Q/m
2.14  Tlpunnumnsl pabotsl TernoBsix asurareneil. KI1J] rermnoBoro nurarens
Ilpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAIMYECKOTO HUIUMHAPA; KOJIUYECTBA TEIIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmeparypbl (UKCHUPOBAHHONW MAacCChl, B KOTOPYIO
515 OmylleH HarpeTblii LUUJIUMHAP; KOJIMYECTBA TEIUIOThI, OTAAHHOIO HArpeThbiM LUJIUHIPOM,
' MIOCJIE OINYCKaHMsSI €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTENIBHOW BIIaKHOCTH
BO3/1yXa; yJIEJIbHON TEIUIOTHI IJIaBJI€HUs Nbja. VccienoBanrue M3BMEHEHUs! TeMIlepaTyphl
BOJIBI TP PA3JIMYHBIX YCJOBHSIX; SIBJICHUS TEIJIOOOMEHA MPU CMENIMBAaHUH XOJOIHOU U
ropsiuei BOJbl; polecca UCapeHus
Qu3suueckue s61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHUE M KaMWUISIPHBIC SBICHUS B
2.16, mpupoze, KpucTayiibl B mpupoje, uznyuenue CollHIa, 3aMep3aHre BOJAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, WHes, CHera
Texnuueckue ycmpoiicmeéa: KanWUIApbl, MPUMEPbl HCIOJb30BaHUS  KPHUCTAILIOB,
2.17 KUAKOCTHBI TepMOMETp, NaTUYUK TEMIEPaTyphbl, TEPMOC, CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, TBUTATENh BHYTPEHHETO CTOPaHUs
3 | DJIEKTPOMATHUTHBLIE SABJIEHUA
3.1 DOmnextpuzanus Ten. [[Ba Buga dIEKTPUUECKUX 3aPsIOB
3.2 BzammopneiicTBue 3apspkeHHBIX Tel. 3akoH KyrnoHa
3.3 | 3aKoH COXpaHEHHUS ANEKTPUYECKOTO 3apsaa
3.4 OnekTpuueckoe noje. Hanpsx€HHoCTh anekTpuueckoro noss. [IpuHmun cyneprno3unumn
' ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snektpudeckux 3apsanoB. JeHMCTBHE 3IEKTPUUECKOrO MOJISI HA AJIEKTPUYECKUE
' 3apsiabl. [IpOBOTHUKH U TUAIEKTPUKU
[TocTostHubIil  dnekTpuyeckuit TOK. JlelicTBUA anekTpudeckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
I=qg/t,U=A/q
3.7 DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma miis ydyactka anekrpuueckoit nenm: | = U/R




[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:

1, =1, U=U,+U,. R=R, +R,

3.9 IlapannenbHoe coeqMHEHNE IPOBOAHUKOB PABHOIO CONPOTUBIICHUS:
U =UyI=1I+1 R:%.
CMeliaHHbIE COEMHEHUS IPOBOIHUKOB
3.10 Pa6ota u momHOCTH AmekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[>xoyins — Jlenna:
3.11 2
O=I"-R-t
312 OnbiT Dpcrena. MarHuTHOE MOJIE MPSAMOro IMPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKITHH
3.13] MarsuTtHoe 1oJie IMOCTOSTHHOTO MarHuTa. B3anmoieiicTBre MOCTOSTHHBIX MAarHUTOB
3.14  JleiicTBHE€ MarHUTHOTO TIOJISI HA MMPOBOJIHUK C TOKOM
3.15 OmnsiTer @apanes. SBnenue sneKTpoMarauTHO MHAYKIMHK. [IpaBuio Jlenma
Ilpaxmuuyeckue pabomul
H3mepeHne >IeKTPUYECKOr0 COMPOTHUBICHHUS PE3UCTOPA; MOIIHOCTH AIIEKTPUYECKOrO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
3.16] nammouka), OT HalpsHKEHHs] Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH CONPOTHBIICHUS OT
JUTMHBI TIPOBOIHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CEYCHHS U YAETbHOTO COMPOTHUBICHHUS.
[IpoBepka mpaBuna sl 3NEKTPUUYECKOTO HANPSDKEHHUS NPU  TOCIEI0BATEIbHOM
COEIMHEHUH MPOBOJAHUKOB; MIPABHJIA JUIsl CHJIBI AIEKTPUUYECKOTO TOKA MPU MapajieIbHOM
COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTaMIIOYKa)
Qusuueckue sA61eHUsA 8 Npupooe: SNEKTPUUECKUE SIBICHUS B aTMOcdepe, dJIeKTPUIECTBO
3.17| KMBBIX OpPraHU3MOB, MAarHUTHOE ToJIe 3eMJIH, Ipel( MOIIOCOB, POJIb MATHUTHOTO ITOJIS
JUISL )KU3HU Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUYECKOW  SHEPruM,  DJIEKTPOOCBETHTEIbHBIE  MPHUOOpPHI,  HarpeBaTeJIbHBIC
' ANEKTPONPUOOPLI  (IpUMEpHI), DJIEKTPUUECKHE TMPEIOXPAHUTENH, IJIEKTPOMArHUT,
AIIEKTPOJIBUTaTENb TOCTOSSHHOTO TOKA, TEHEPATOp MOCTOSHHOIO TOKA
3.19] DnexrpomarautHbie BOJHBI. llIKana 3J€KTpOMarHUTHBIX BOJH
3.20| JlyueBas mozens cBeta. [IpsmosnHeliHOe pacpocTpaHEeHUe CBETa
3.21) 3akon oTpaxeHus cBeta. [lmockoe 3epkaio
3.22| Tlpenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETa
3.23| Jlucmepcus cBera
3.94 JIunza. Xon nyueit B tun3e. @okycHoe paccTossHUE TUH3BL. OnTHYecKas cuiia JIMH3bL: D =
' 1/F
3.25| T'na3 xak ontudeckas cuctema. OnTudeckre mpuoopsI




IIpaxmuyeckue pabomoi

#H##Par###3mMepeHne ONTHYECKON CHIIBI COOMpArOIIel JMH3BI, (POKYCHOTO PaCcCTOSHUS
coOuparonieil JTMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEpOB MpeMeTa U U300pakeHUs1, KOT/1a
npeMET PaCIOJIOKEH B JBOWHOM (DOKYCe), TOKa3aTessl MPEIOMIICHHS CTEKIIA.

3.26 .
#H##Par###ccnenoBanne  CBOWCTBA  M300pa)K€HHUsA, TOJYYEHHOTO C  ITOMOIIBIO
coOuparonield JHH3bI; W3MEHEHHs (DOKYCHOTO pACCTOSIHHS JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIyda OT YIJia MaJIcHHs Ha TPAHHIIE «BO3YX —
CTEKIIO»
397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Comxua u JIyHbI, I[BE€Ta TeJ, ONTHYECKUE
' sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28) Texnuueckue ycmpoticmaa: 0OYKU, IEPUCKOII, POTOAMITAPAT, ONTHICCKHE CBETOBO/IBI
4 | KBAHTOBBIE SBJIEHUA
4.1 PaaumoakTuBHOCTH. Anbda-, 6era-, raMmma-u3nydeHus. Peakiuu anbda-u 6era-pacnanga
4.2 | Omnsitel Pesepdopaa no paccestauro anbda-gactuil. [Inanerapuas Mogens aroma
4.3 CoctaB aToMHOTO sijipa. M30TomsI
4.4 | Ilepuox nomypacmnaja aTOMHBIX SA€p
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
Qusuueckue sa6leHUs 8 Npupode: €CTECTBEHHBIH pPaIMOAKTHBHBIN ()OH, KOCMHUYECKHE
4.6 | nyud, paMOAaKTUBHOE W3IyYCHHUE NPUPOTHBIX MHUHEPAJIOB, JEHCTBUE PaJIMOAKTHUBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
4.7 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAWBUIYAIBHBIA  JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* [leppimkun .M. UBanoB A.U. ®usuka: 7 kiacc: 6a30BbIid YpOBEHb. Y UeOHUK.
Mockaa. IIpocsemenne, 2023r.

* [leprimkun .M. UBanoB A.W. ®usuka: 8 kiacc: 6a30BbIi ypOoBEHb. Y UeOHUK.
Mockaa. IIpocsemenne, 2023r.

e [leppimkun .M., I'yrhuk E.M., UBanos A.I., [lerpoBa M.A. ®@u3uka: 9 knacc:
0a30BbIi ypoBeHb. YueOHuK. Mocksa. [Ipocsemnienue, 2023r.

COopHHK BOTIPOCOB U 3a1a4 K yueOHuky A. B. [leprimkuna, 7 kmacc/ A. E.
Mapomn, E. A. Mapon, C. B. Ilo3oiickuii, O011eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO "J[PODA"

COopHuk BonpocoB U 3a1a4 Kk yueOHuky A. B. [lepsimikuna, 8 kinacc/ A. E.
Mapom, E. A. Mapon, C. B. Ilo3oiickuii, O011eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO "J[PODA"

COopHuK BOonpocoB U 3a7a4 k yueOHuky A. B. Ilepsimikuna, E. M. I'ytHuk, 9
kiacc/ A. E. Mapon, E. A. Mapow, C. B. [1o3oiickuii, OO11ecTBO € OrpaHUuE€HHON
OTBETCTBEHHOCTHIO "J[PODA"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®dusuka. 7 KJ1acc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI K yueOHUKY A. B.
[lepsimkuna/ A. E. Mapown, E. A. Mapown, [Ipocsenienue

du3ukKa. 8 KJacc: CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE pa0OoThI K yueOHUKY A. B.
[leprimkuna/ A. E. Mapown, E. A. Mapown, [Ipocsenienue

®u3zuka. 9 Kjacc: caMOCTOSITENIbHbIE M KOHTPOJIbHBIE pabOoThI K yueOHUKY A. B.
[leppiikuna, E. M. I'yraux/ A. E. Mapon, E. A. Mapon, IIpocBenienue
®wuzuka: Jlnarnoctuaeckue padboTel kK yueouuky A. B. Ilepreimkuna "®dusuka. 7
kiacc": yueoHo-metoauueckoe nocooue/ B. B. Illaxmartosa, O. P. Illedep, Hpoda
®wuzuka: Jlnarnoctuaeckue pabotsl k yueoHuKy A. B. Ilepoimkuna "®usuka. 8
kiacc": yaeoHo-meToauueckoe nocooue/ B. B. Illaxmatosa, O. P. Illedep, Hpoda
®uszuka: Jlnarnoctuueckue padoTel kK yueOHuky A. B. Ilepbimkuna, E. M.
['ytauk "®usnka. 9 knacce": yuebHo-metoaudeckoe nocooue/ B. B. [Ilaxmarosa,
O. P. llledep, Hdpoda

®uzuka. Mrxenepsl Oyayinero. 7-9 kimacchl. YTIyOlIeHHBINH YPOBEHbD.
Metoaudeckoe rmocooue, IIpocsemnienue

®dusuka. Unxenepsl Oynymiero 7 kiacc. YriayOJeHHbIH ypoBeHb. TeTpan-
tpeHaxep. [laneopaties 0. A., [IpocBemenne

®dusuka. Unxenepsl Oynymiero 8 kiacc. YriayOleHHbIH ypoBeHb. TeTpajib-
tpeHaxep. [lanebparues FO.A., IlpocBeiienue

®dusuka. Umxeneps! Oyayuiero 9 knacc. YriyOneHHbIA ypoBeHb. TeTpaib-
tpeHaxep. [lanebparues FO.A., IlpocBeienue



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

®dusuka. mxeneps! Oyaymiero 7-9 kimacc. 1eKTPOHHOE MPHIIOKEHNE K YUSOHUKY

®dusuka. Unxenepsl Oynyniero 7-9 knacc YrinyOneHHbli ypoBeHb. [laneOpaTien
FO.A. u np., [IpocBelenue
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