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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToM (henepanbHON padoyeil MporpaMmMbl BOCIUTaHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (IM3MYECKUX 3HAHUH, W Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronmuxcsa. B mporpammMe 1o  (U3MKE  YUHTHIBAIOTCSA
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA IPEIMETHOTO COACpPKAaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MNOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMmsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0Tuel, aCTpPOHOMUEN 1 pU3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBiseT Hauboliee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

Wzyuyenne ¢u3ukun Ha YriayOJIEHHOM YpOBHE MIpeIIojiaraeT YBEpEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSACHATDH SIBICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIECIOBAHNUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOYyYaloIIMXCS K HAy4YHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUUW NPUMEHATH (U3MUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriay0aEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHus: Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

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

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATTM3UPOBATh MOJyUEHHbIE JAHHBIE U JIEIaTh BHIBOJBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yriryOonéHHbIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAI0IIEero Mupa.

®dusnka — Hayka O npupoje. SBIeHUS TPUPOJIBI (PJIEMEHTHI COJIEPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (GU3HUECKUX BEIWYUH.
N3mepenne Quanueckux BeauduH. OTanoHbl. Pusmueckue npubopsl. [lena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHuMeM. MexayHapoaHas cucteMa eaunul. IlepeBoa
BHECUCTEMHBIX eAUHUIL B enuHUIBI CH.

Kak ¢u3uka u 1pyrue ecTecCTBEHHbIE HAYKH U3y4daroT npupoy. EcrecTBeHHO-
HAay4YHBI METOJA TMO3HaHUA: HaOJIOJCHUE, IOCTAaHOBKA HAYYHOrO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmroaemMoro sipiieHus. Onucanne PU3NUECKUX SBJICHUIN C TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

MexaHnueckue, TEMIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue NPUOOpPHI U Tpolleaypa MPSAMBIX HU3MEPEHHI aHAJIIOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OmnpeneneHne 1eHbl eJICHUS MIKaIbl U3MEPUTEILHOTO TTPUbdopa.

N3mepeHne pacCcTOSHUMN.

N3mepenue momaan 1 oobéMa. MeTo1 najaeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX Tel. MeTox psaoB.

[IpoBeneHue wuccieIOBaHUSI 1O TMPOBEPKE TUMOTE3bl: JAIBHOCTh TMOJIETA
[IapuKa, MyneHHOro rOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBikeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YaCTHUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTamImyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.



Jlemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMIMXCA TPUTSHKEHUEM WU OTTaJIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

Orenka muaMeTpa aToMa METOZOM PSIIOB (C UCTIOIb30BaHueM (pororpadmii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe newxkenue. Ilyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIKEeHHE. CBOOOAHOE MaJeHHE KaK MPUMEP HEPABHOMEPHOTO
nBrkeHus: ten. CkopocTb. CpenHsss CKOPOCTh HNPH HEPABHOMEPHOM JABUKECHHH.
Pacuér myTu v BpeMEHU JBUKECHHUS.

['paduku 3aBucCMMOCTE BETUYMH, OMNUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUsS. CloXeHue CKOpOCTed s Tell,
JBIDKYILUXCS MapajijieibHO.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWKEHMS Teil. Macca Kak Mepa WHEpPTHOCTH Tella B
MOoCTynaTeapHOM JBWXeHUU. I[lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eAuHule o0bEéma BemecTtBa. CMecH M CIUIABBL
[ToBEpXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuila Kak XapakTepucTuKa B3auMmojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJICHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKONbXKEHUS W TPEHHE IOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepenre ckopoCTu NMPSMOJMHEHHOTO ABUKEHUS.

HabGmronenue siBjeHUST MHEPIIHH.

Hab6nronenune n3MeHeHnsi CKOPOCTH TIPU B3aUMOICHCTBUU TElL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBHUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.

OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).



OnpeneneHue cpeaHEd CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OnpIThl, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh pacTsDKeHHs  (AedopmMariviu)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna nasieHusi. CnocoObl yMEHBIIECHUS U YBEJIMYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHUMOCTb JaBJICHU raza oT 00béMa u Temmepatypsl. [lepegaua
JABJICHUS TBEPIABIMM TENaMH, >KUAKOCTSIMU UM ra3amu. 3akoH Ilackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCHUMOCTh  JABJIEHHUS  KUJAKOCTH  OT  [JIyOMHBI  IOTPY>KEHUS.
I'mapocratnueckuilt  mapagokc. CooOmaromuecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuunHbl CyliecTBOBaHUS
BO3QylIHOW oOosouku 3emin. OnbiT Toppuuemiu. M3mepenue atmocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue ten. BozayxomiaBanue.

Hemoncmpauuu.

3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOmatomuecs cocyibl.

['mapaBauyueckuit mpecc.

[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KHIKOCTb
YacTH TeJIa U IIIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKHJIKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHWE WM MOTPYKEHUE TeN B 3aBUCHUMOCTU OT
COOTHOIIICHHMSI TNIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
XKUIKOCTb YaCTH TeJa.



OrnpeneneHue BhITAIKUBAIOLIEH CUIIbI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT MacChl TeNa.

OneITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEHCTBYIOILEH HA TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOW B KUIAKOCTh YaCTU
T€JIa U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30noAbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast padoTa JJIsl CUJl, HAPABJICHHBIX BAOJb JUHUU NIEPEMELICHHUS.
MonHoCTb.

[TpocTele MeXaHWU3MBI: pblYar, BOPOT, OJOK, IOJUCHACT, HaKJIOHHas
IUIOCKOCTh, HOXKHUYHBINA MeXaHu3M. MoMeHT cuiiel. PaBHOBecue peryara. [IpaBuito
MoMeHTOB. [IpuMeHeHHe mpaBuiIa paBHOBECHsI pblyara K OJOKYy. «30J10TO€
npaBuio» mMexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, KUBBIX OpraHu3Max.

Mexanuueckass »Heprus. KuHernueckas M INOTCHIUAIbHAS SHEPIUS.
[IpeBpalieHre 0THOTO BU/Ia MEXaHUYECKOW SHEPTUH B IPYToil. 3aKOH COXPAHECHUS
Y IPEBPAILECHUS SHEPTHH B MEXAHHUKE.

Jemoncmpayuu.

[Tpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

HccnenoBanue yciaoBUi paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yuyenue npaBuiia peluara Jjis MOABUKHOTO U HETIOABUKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenre padOThl CHIIBI YIIPYTOCTU NMPHU MOABEME IPYy30B MPHU MOMOLIH
MOJIBMXKHOTO OJIOKa.

N3ydenne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW dSHEPTUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOrMM TMOJIy4eHUs HCKYCCTBEHHBIX anMa3oB. OObsicHEeHUe
CBOMCTB T'a30B, KXUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUU MOJIEKYJISPHO-



KUHETU4YecKo Teopuu. [IoBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KaOWUISIPHbBIC
aBjeHUs. TEeIIOBOE pacUIMpeHUE U CKaThe. 3aBUCUMOCTb JIaBJICHUSI raza oOT
00BbEMa, TeMIepaTyphbl.

Temneparypa. CBsA3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW »HEprueu
TEIUIOBOTO JIBUKEHHMS YacTull. TeMIepaTypHbI€ IIKAJIbI.

Brytpennsis  sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW OJHEPIruu:
TeIIonepeaavya u CoBepIieHrne padboThl. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIMS, U3JIydeHHEe. Buapl Temjonepenadyd B TPUPOAEC U TEXHHKE.
HeoOGpaTuMOoCTh TEIJIOBBIX MPOIIECCOB.

KonuuecTBo TeruioThl. YjenabHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TeIIoBoe paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHue TemioBoro OaigaHca.

[InaBrieHre U OTBEp/ICBAaHUE KPUCTAUNIMUECKUX BEILIECTB. Y I€JIbHAS TEIJIoTa
riaBieHus. [lapooOpasoBanue u konneHncanus. Mcnapenue. Kunenue. Y nenbHas
TeII0Ta NapooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHHS OT aTMOC(EPHOTO
napieHus. HachlleHHBIN 1 HEHACBHIIEHHBIN ap. BiaxxHOCTh BO3ayXa.

OHeprust TOIUINBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

[TpuHiunel pabdotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TerioBpie ABUTATEId M 3allldTa OKpY)Karomied cpeaspl. TemiaoBble TMOTEpU B
TEIUTIOCETSX.

3aKOH COXpaHEHHSI U MPEBpAICHUS YHEPTHUH B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.

Hab6monenne nuddysun.

HaOnronenne sBICHH TOBEPXHOCTHOTO HATSDKCHHUS, CMauuBaHUA W
KAWJUISIPHBIX SIBIICHUM.

HabnrogeHue TemioBoro pacuupeHus Tel.

M3MeHeHHe maBjCHUS raza NpH H3MEHCHUHW 00bEMa W HarpeBaHUM WIIH
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Teronepenaum.

OxJtaxieHue pu COBEPIIICHUHN PaOOTHI.

HarpeBanwue npu coBepiieHur paboThl BHSITHUMH CHIIAMHU.

CpaBHeHUE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.

HaOmronenne kuneuus.

Hab6mrogenune mocTossHCTBA TeMITepaTyphl MPH TITABICHUH.

Mopenn TemIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimel.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKESHHUS.



OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJTK caxapa.

N3MmepeHre TeMineparypsl Mpy MOMOIIIM KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TeMIepaTyphbl.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUJIKOCTEH H
TBEPJIBIX TEIL.

OrnpeneneHue JaBlIeHUS BO3yXa B OAJTOHE MITPUILA.

HccnenoBanre 3aBUCHMOCTH  JABJEHUS BO3AyXa OT €ro o0béma W
TEMIEPATYPHI.

[IpoBepka runores3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH HSHEpPruM Tella B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBlieHUS TEIIOOOMEHA ITPU CMEITMBAHUU XOJIOITHOM U TOpsUei
BOJIbI.

OnpeneneHue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOM MPH TEMIIO0OMEHE C
HarpeThiM METAJUTMYECKUM LIMJIUHIPOM.

OmnpeneneHre MOIHOCTHY TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

Pazgen 7. JiaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoJsie. Hanpsoxk€HHOCTH 3yekTpuueckoro noisis. IlpuHomm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXpaHEHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas 1enb. Cuia Toka. DIeKTpUUeCcKoe HaIpsoKeHUue. AMIepMeTp
¥ BOJIBTMETP B IIE€NU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielibHoe coeAuHEeHne MpoBOAHUKOB. J/[C B Llenu MOCTOSHHOTO TOKA. 3aKOH
Oma mna momnou nenu. [IpaBunma Kupxroda. Pacd€r mpocThIX SIEKTPUUYECKUX
uenen. HenrHelHbIe SJIEMEHTHL.



PaGora u MomHOCTH »dIeKTpuueckoro Toka. 3akoH Jxoyns-Jlenma.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

ITocTostHHBIE MarHUTHI. B3anMoAeCTBIE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. MarauTHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emute. OmnbIT
Opcrena. MarautHoe noje 3yekTpudeckoro Toka. OnbiT Amnepa. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
Cuna AMriiepa U onpezeneHye €€ HalpaslIeHUs. DJIEKTPOABUTATENb ITOCTOSIHHOTO
TOKa. VCrosb30BaHME JIIEKTPOJBUTATENE B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIOpTE.

Omneitel @apanes. SABneHue MeKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MTOJIYYEHHUS AIEKTPUYECKOU DHEPTHH.
OJNEeKTPOCTaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX SHEPrUU. DKOJOTHUYECKHE
po6JieMbl 3HEpreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DJEeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYKIMS.

3aKOH COXPAHEHUS INEKTPUUECKUX 3aPAA0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa>KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKHU.

M cTOYHMKM IOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BblIii pa3psia.

M3mepeHne CHUibl TOKa aMIIEPMETPOM.

N3mepeHne 37eKTpUUYeCKOro Hanps>KeHHs! BOJIbTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopernicTBre NOCTOSTHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH pa3I€JIeHUs OJIOCOB MarHuTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OnbIT Ipcrena.

MarnuTtHoOe 1osie Toka. DJIeKTPOMArHHmT.

JlelicTBrE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb NOCTOSHHOIO TOKA.

OmnbiThl Dapajes.

DJIEKTPOTre€HEPATOP MOCTOSTHHOTO TOKA.



Jlabopamopnsie padomul u onvimol.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanue JAeMCTBHUS ANEKTPUYECKOTO IOJII Ha IPOBOAHMKU U
JUDJIEKTPUKU.

COopka 1 HCHbITaHNE AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaNpPsDKEHUS Ha PEe3UCTOPE U CONIPOTUBIIEHUSI PE3UCTOPA.

OmnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO CONPOTUBIICHUS
IPOBOJIHUKA OT €r0 JUIMHBI, IJIOIAAH ITONEPEYHOro CEYeHHs U MaTepuaa.

OmnpeneneHue y1eapHOTO COMPOTUBIEHUS IPOBOAHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbLHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIBl TOKAa IPU I1APAJUIEIBHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1S IOJIHOM LENH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbI
HAKaJIMBAHMS WJIX MTOJIYITPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ HarpeBarerns.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanne NEHCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYILIKH C
TOKOM M MarHuTa OT CHJIbI M HalpaBji€HUs TOKa B KAaTylIke UM OT HaJIAYUs
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3yuyenue aeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nusyderue paboThl 2JIEKTPOIBUTATEIS.

N3mepenue KII/ anmekTpoaBUrareibHOM yCTaHOBKH.

OnpIThl MO UCCJIENOBAHMUIO  SIBIICHUA DJIEKTPOMArHUTHOM  MHAYKIUU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HAIlPaBJIEHUSI UHAYKIIMOHHOTO TOKA.

9 KJIACC
Pasznea 8. Mexanunuyeckue iBJICHHUSA.



Mexanndeckoe paBwxkeHue. MarepuanpHas Touka. CHocoObl ONMHMCAHWS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.

BekTopHbI€ BEIMUMHBI, ONEpAllUK C BEKTOpaMu, MPOeKuU BekTopa. Paguyc-
BEKTOpP MATEpUAIIBHOW TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
psIMOJIMHEWHOE IBKeHnEe. HepaBHOMepHOE MpsAMOJIMHEWHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAs1 CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENHOE IBUKEHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHpeTalys yCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
IIEPEMEILICHHS IS IPSAMOJIMHEMHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBU>KEHME 110 OKPYKHOCTH. JIMHEWHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJL
¥ 4acToTa OOpalleHusl IpU paBHOMEPHOM JIBI)KEHUU O OKPY>XKHOCTH. CKOPOCTh U
YCKOPEHHE NPU JBUKEHUU IO OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs cuia.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMT CyNepIIO3UIUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUS TOKOsI, Ipyrue Buibl TpeHus. KoadpuimeHT tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepHyimm u noabéMmHas cuia Kppuila. COBpEMEHHBIE JIETAaTEIbHBIE
amraparel, CyJa HAa MOABOAHBIX KpbUIbAX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKast CKOPOCTb. HEBECOMOCTD U MEpErpy3KHu.

PaBHOBecue matepuanbHOl TOYkU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmnysbe Tena. 3sMenenne umnynbsca. IMmynbsce CAiibl. YIIpyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXPaHEHUs HMITyJibca. PeakTuBHOE
JIBU)KCHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBA3b d3HEpruu U padoThl. [loTeHInanbHas YHeprus Tea, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKON SHEPIHH. 3aKOH M3MEHEHUS M COXpPaHEHUs
MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.



HaOnroieHne MeXaHW4YeCKOTO JBHXKEHHUSI TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUSI.

HabGnronenue nBM>KEHMS Tela IO OKPYKHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

HaOnronenune paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUMU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa W JalIbHEMIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHUsT Teida MpU PABHOYCKOPEHHOM JBHXKEHUHU MO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanuie IBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBKEHHUSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Boinyxennbie konedanus. Pezonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne kosjeOaHWii Tel mOJN JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUN TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimel.

N3yyeHne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pasznen 11. CBeToBbIE ABJICHHS.

JlyueBas MoJzenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOUYHHMKHM CBerta.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n300paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [lonHoe oTpaxeHue caera.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B suH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejeckonma. [7a3, Kak oONTHYecKas CHCTEMa.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIEH JIMH3E.

[Tomydenue n300pakxeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6enoro cBera B CIEKTP.



[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO Jiyda OT yria
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yIjla IPEJIOMJIEHUS OT yTIJla MaJeHus CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 10 BOCHPUSTHIO LIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxionHas Mopaenbs aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespaieHus. Ilepuon nmosypacnana aroMHbIX saep. JeicTBUE paJirOaKTHUBHBIX
U3ITy4EHHUI Ha KUBBIE OPraHU3MBbl. 3aluTa OT PaAHOAKTUBHOIO U3Ty4YECHHS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W PHEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJI0ru4ecKue npoosIeMbl siIEpPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHs] U TTOTJIOIICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habmroienue CITomHbIX U IMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb MIPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYEeHUU BCero Kypca (u3ukm yriayOJaEHHOTO ypOBHSA, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B mpomecce wu3ydeHHss AAaHHOTO MOIYJSL PEATU3YIOTCS W TOJyYaroT
JaNbHEWIee pa3BUTHE Y4YeOHBbIC JCHCTBHUS, OOCECIEUMBAONINE JOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3ylbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmouruTennbHON (QOpPMOI  OCBOCHHS MOMYJS SBISCTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUEe PA3HbIX Pa3JieiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHEeH K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHHPOBAHUS
MIPOBEICHMSI UCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3aaHUsl IO E€CTEeCTBEHHO-HAyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNIIOBEIMU WU MHAWBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON pabOThl 3a Kypc (DU3UKH YIITyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3yibTaThl BBIMOJTHEHUS
JTUArHOCTUYECKON padOThl MOTYT TIOKa3bIBATh CTETICHb TOTOBHOCTH OO0YYAFOIIHXCS
K OCHOBHOMY TOCYyJapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TakKke
CBUJIETEIIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX 1
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OIITHOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEe/Ibl;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANTPABIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

MOBBIIICEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUHA (POPMYIHMPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOKHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIATH U XapaKTePHU30BaTh CYIIIECTBEHHbIE MPU3HAKNA OOBEKTOB (SIBIICHUN),
KJIaCCU(UIIMPOBATD UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HallCJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy o0y4ueHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, >KHAKOCTSIMU W Trazamu, aTMocdepHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOrO JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIE€CTBEHHbIE CBONCTBA (MPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
bu3ndecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BEITAIKMBAIOIIAS CHJIA, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCMIOJIB3YEMbIX BEIUYUH, HX
o0O3HAaueHUsT W EeAUHUIBI (PU3NYECKHX BEIWYMH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUsS MEXaHWYECKOM DHHEPruM, NpU HTOM JaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUMN, IPUMEHATh (PU3HUESCKHE MOJICTH JIJIs OOBSICHCHHS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATHh (PU3NYECKUE SBJICHMSI, MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE B
KOHTEKCT€ CHUTyallliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, MIPU ATOM BbIOUpATH a/ICKBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyKXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBS3BIBAIOIIMX (PU3UUECKUE BEJTMYHMHBI, 3alIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHHE 3a/1a49H, BBISBIISITH HEJIOCTAIOITNE WIIA N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/adH, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsiTh
pa3sMepHOCTh (U3HUECKONW BEIMUNHBI, TOTYYESHHOW MPU PEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIINUTh TP TOMOITH (PU3HIECKHIX
METOJIOB, W TpeJyiaraTb OPHWEHTUPOBOYHBIN CIOCOO pEIICHHs, B OMHCAaHUH
UCCJICIOBAHUSI  paclo3HaBaTh IPOBEPSIEMOE  MPEANookeHue  (TUIoTe3y),
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT;

MIPOBOJIUTH OTBITHI 10 HAOIOACHUIO (PU3UYECKUX SIBICHUN W (PU3MICCKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMpPOSIBJICHUE JCHCTBUS aTMOC(EPHOrO JaBJICHHS, JACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANOIOKEHHE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTH TMPSMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMUECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BRITAIKMBAOIIASI CHJIA, ICUCTBYIOIIAs HA MTOTPYKEHHOE B KHUAKOCTH TEJIO,
KO3(PGUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MTOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUN U3MEPECHHM M OLICHUBATh TIOTPEITHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA TMYyTH PABHOMEPHO JBIDKYIIETOCS Teia OT
BPEMEHU JIBMKEHUS Tela, CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHIIBI TPEHHS



OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUM IUIaBaHMsI TEJ, YCIOBUM paBHOBECHS pblyara u OJIOKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpOBaTh 3aJady M THUIOTE3y HCCIEA0BaHuUs,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
IOJ[yYEHHBIE 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BUJE TaOnMIl U TpauKoOB,
OLIEHUBATh NOTPELIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTATaM HCCIIEAOBAHNUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna npu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MNOPIIHEBOM HACOC, ApEOMETP), HUCHOJb3ys 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYIKaIOIIEH CPeE;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUNW W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-NOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHBIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



nyOJIMYHO JeNaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4EOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN TOHSITUWHBIN
anmapat Kypca GU3MKH, COMPOBOKIAThH BHICTYTIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
JESTENIbHOCTh  TPYIIBI, BBICTpaHBaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 kiacce npeIMETHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, TPOBOJHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHnN yUYeOHbIX U MPAKTUUECKHX 3a]1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TerIonpOBOAHOCTh, KOHBEKLUS, U3yUYeHNUE), TEIJIOBbIE OTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINUX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKpPYKaIOLIEM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIPHBIEC SBJICHHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHeTa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUECKUX SBICHUIM;

OINKCHIBaTh M3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCHOIB3YS
¢buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTb BEIECTBA, YIEJIbHAas TEIUIOTa IJIaBJICHUS,
yAelbHAsl TEIJIOTa MapooOpa3oBaHUsA, yJelbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS  TEIMJIOBOM MAallMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMbBIX BEJIWYUH, MX O0O03HAYEHUS W €AUHUIBI (U3UUYECKUX BEIMYMH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIMUYHMHY C JAPYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUs JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KyJioHa, IpUHIUIT CYNIEPIIO3UIIMM AIICKTPUUECKUX TToJIeH, 3akoH OMa Jj1sl ydacTka
nenu, npaBuia Kupxroda, 3axkon Oma st momHoU nemnu, 3akoH [xoyns-Jlenia,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3IUvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, IPUMEHATH (PU3NUECKHE MOJICTU JIJIsi OObSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSICHATh (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIME YHUCIEHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATh aJ€KBATHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJadd (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3UYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCJIOBHE W Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BBISABIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYECKHEe IIpeoOpa3oBaHUs UM Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaromeil (moriomaroeii) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IMOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TIOJIA HA MPOBOAHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHMTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOopMyIMpoBaTh MPOBEPSEMOE
Opeanonoxkenue (TUMOTe3y) O  BO3MOXHBIX — pe3yibTarax  HaOIIOJCHUI,
CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa i (POPMYTHUPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOIH30BAHHUEM AHAJIOTOBBIX M ITU(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBAThH OTPEIIHOCTh U3MEPEHUIL;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiued BoJibl, 3aBUCUMOCTb COITPOTUBIICHUSI TPOBOAHHUKA OT €T0 JUIMHBI, IJI0LIAaAN
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO ¢ yuuTelneM (GOpMyJIHpOBaTh 3aJady M THUIOTE3y MCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJb30BAHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JACJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPruM,  IJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), WCIOAb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI SJEKTPUUYECKHUX LENEH C IMOCIEeI0BaTeIbHBIM H
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI 1 CXEMAaTHUYHbIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIbHBIX  MNPUOOPOB U
TEXHOJIOTUYECKHX MPOIIECCOB MPU PEIICHUN YUeOHO-TIPAKTUYECKUX 3a]1a4;

MPUBOAUTH NMPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30MacHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
Y CpPaBHEHHUS JIOMOJHUTEIBHBIX HMCTOYHUKOB BBIIEIATH WMH(OpMaIuio, KOTopas
SBJISIETCS IPOTUBOPEUYNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;

WCITIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-NOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTtepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
MCCIIEI0BATENbCKOM NESITEIbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BATh NU3YUYEHHbIN
MOHSATUIHBIN arnmapaT Kypca (pU3uKu, COnpoOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBIIIOJIHEHUH Y4E€OHBIX NMPOEKTOB M HMCCIIEJOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B ICSITEIHHOCTD TPYIIIbI, BRICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DJIUKTBHI.

K kon1y oOyuenus ¢ 9 kracce npeiMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:
UCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBH>)KCHUSI, HEBECOMOCTh U TEPETPYy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE



U3Ty4YeHHe, IIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJONIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3ajay;

YBEPEHHO  pa3iIuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MAaJeHUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
Kosie0aTeNbHOE  JIBUJKEHUE (FapMOHMYECKHE, 3aTyXalollue, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, HHTephepeHnus U Tupakius BOIH), MPSIMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XKCHHE M IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YUECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOAE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PATMOAKTHBHBIX H3JIyYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpPEHHE, CUJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHASL SHEPTUS CXKATOM NPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PU3NUECKUIT CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NYECKUX BETUYNH, HAXOAUTHh (POPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKON JHEPruM, 3akoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOH JIUH3HI,
IUTAHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA M €70 MAaTEMaTHUYECKOE BhIPAKECHUE;

CTPOUTH (PU3UIECKHUE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIC M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMME YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEIIMYUH, MIPU ATOM BHIOUpATH aJI€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTMYECKYIO0 LEMOYKY PACCYXACHUW M3 2—3 IIaroB € OMOpPOM Ha H3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH,

YBEPEHHO peIlaTh pacu€THBIC 3a/1auu M0 U3ydaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBS3BIBAIONINX (M3MYECKUE BEIMYMHBI, 3alMChIBATh KPaTKOE YCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a9H, BBISBIISTH HETOCTAIONTUE WIIA N30BITOYHBIC TaHHBIC,
00OCHOBBIBaTh BHIOOpP METOAA PEIICHUS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MMPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NUECKOW BEIMYWMHBI U
OTIPENCIATh PA3MEPHOCTh (PU3NYCCKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OIICHMBATh IMPABWJILHOCTH MOPSIKA TIPOBEICHUS UCCIICIOBAHUS, MHTEPIIPETHPOBATH
MOJTyYCHHBINA PE3YNIbTAT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JCUCTBHE 3aKOHA BepHYJUIM M BO3HUKHOBEHHUE



NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTh IE€pUOAA KOJEOAHUH NPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B MJIOCKOM 3€pKalie U CBOMCTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITy4YEHHS]): dbopMynpoBaTh IPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOUHOrO Habopa o0OpyJoBaHUS,
OIMKCHIBATH XOJI ONBITAa U (POPMYJIUPOBATH BHIBOIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTb IPYKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOUIHOCTb, YacTOTa M NEPHOJ KOJEOaHH MaTEeMaTUYeCKOro H
OPYKUHHOTO MAasATHUKOB, (DOKYCHOE paccTOsHUE coOuparomed JuH3bl U e
ONTUYECKAas CWJIA, PAJAMOAKTUBHBIN (OH) C HCMOIH30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIYHCIIATh 3HAUEHHE BEJIMYMHBI M aAHAIM3WPOBATH TIOJTYYEHHBIE PE3YJIbTATHI,
OLICHMBAs NOTPELIHOCTD PE3YJITATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJUYMH (3aBUCUMOCTb MYTH OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUHU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHUN MaTEMaTHYECKOTO MAasTHHKA OT
JUIMHBI HWUTH, OIpEJeJICHHE YCKOPEHUsi CBOOOJHOIrO TNaJ€HHUs, HCCIIEIOBAHUE
WM3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTJia
OTpaXXEHUs CBETA OT YIJIa MaJEeHUs, yIJia IPEeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAaHUE TPEKOB: U3MEPEHHE SHEPIHH YACTHUIIbI 10 TOPMO3HOMY MYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpPOBaTh 3aady U TUTIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY, MPEACTaBIATh  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIUIl U TpadUKOB, OIECHUBATH
MOTPEIIHOCTH, JIeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIEeCKON, ONTHUYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O CBOMCTBax
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUECKHX TMPOILECCOB MpHU
peleHnn y4eOHO-IIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparoiei JTMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(GOPMALIUIO O MPUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCITIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-NOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YUYCHHBIN IOHATUMHBIA amnmapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUM OKPYKAKIIEro MUPa
1.1 ®dus3uka — HayKa 0 IpUpoje 2
1.2 DOU3NYECKUE BEITUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/1 TO3HAHMS 2
Uroro no pazneny 8
Paznen 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBA
2.1 CrtpoeHue BelecTBa 2 1
JIBr>KeHre U B3aUMO/IEMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
3.1 MexaHn4eckoe ABUKEHNUE 10 2
3.2 WNueprus, Macca, TUIOTHOCTh 9 1
33 Cuna. Bunsl cun 15 1 3
Hroro no pazneny 34

Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 )
' TeJaMH, KUJKOCTIMHU U Ta3aMU
4.2 JlaBneHue XUAKOCTH 6
43 ATtMochepHoe 1aBiIeHHE 1
44 HCI)’ICTBITI.G KUJIKOCTH U Tra3a Ha 12 3
MOrpyXEHHOE B HUX TEJIO
Hroro no pazneny 28
Paznea 5. PaGora n MoIHOCTDH. JHeprus
5.1 PabGora 1 MomHOCTH 1
5.2 [IpocThie MexaHU3MBI 2
5.3 MexaHn4deckast SHEPTUS 5
Uroro no pazueny 19
Pa3pnen 6. [loBTOopuTe1bHO0-00001Ia01IIHIT MOAY/Ib
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJTh 6
Hroro no pasneny 6
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uudpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrtpoeHue u cBOMCTBA BELIECTBA 6
1.2 TeruoBbie MPOIECCHI 33 1 6.5
Uroro no pazneny 39
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tesa 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 10
2.3 MarHuTHbIE SIBJICHUS 11 2 4
24 ONeKTpOMarHuTHAsE MHIYKIIUS 7
Hroro no pazneny 58
Paznen 3. [loBTopuTtenbHO-00001aI0IM i MOYJIb
3.1 [ToBTOpUTENBEHO-0000IIAIOLTHI MOTYJTH 5
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Kontpoabnsie  IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHnuecKoe ABMKEHHE U CIIOCOOBI ero
1.1 30 1 4
ONMCAHUS
1.2 B3aumoneiictsue e 18
1.3 3aKOHBI COXPaHEHUS 15 1
Uroro no pazneny 63
Paznen 2. Mexannueckue Kos1ie0aHUsI M BOJHBI
2.1 Mexannueckue KojiebaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Wroro no pazneny 18
Pazgen 3. DiekTpoMarHuTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazneny 6
Pasnen 4. CBeroBble siBJIEHUS
4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA 2
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP 1




Hroro no pazaeny 16
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1
5.2 CTpoeHue aTOMHOTIO siapa
53 SnepHble peakuuu 7
Hroro no pazneny 16
Pasnea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 Mexanuueckue sBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
62 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0TNIT MOYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 !
' (TOBTOPHUTETBHO-0000IIAFOIINIT MO/TYIIB)
6.4 CaetoBblIe BIIeHUs (IOBTOPUTEIHHO- | |
' 0000IIAKOIII MOJTYJIb)
6.5 [ToBTOpUTENBEHO-0000IIAIOLIIHI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®dusuka — HayKa o npupoje. ABieHus
MIPUPOJIBI

dusznyeckue SABICHUS

®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
®usznyeckue npudopsl. [lorpemnoctu
IIPU IPSIMBIX U3MEPEHUSIX

VYpok-uccnenoranue "M3mepenue
JIMHENHBIX pa3MepOB TEJ U IPOMEKYTKOB
BpeMeHH"

JlaGopatopHnas pabora "M3mepenue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB Majbix Tei. Meroy psioB”

Mertoasl HaydyHOTO 1o3HaHus. OnucaHue
(U3NYECKUX SIBICHUN C TTOMOILBIO
MoJelIend

VYpok-uccnenosanue "IIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIiie, 4eM OoJIbIle BBICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razo. OIbIThI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBM>KeHME YacTHUIl BEIIeCTBA.
Huddysus. bpoyHOBCKOe ABMKEHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U
mudyzun"

14

B3auMoaericTBre YacTUL BELIECTBA:
HpI/ITfDKeHI/Ie " OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI

Mexanunueckoe apuxenue. I[1yTh,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JABUKECHUS

)1 Pemrenue 3agaud mo teme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CPEIIHEH CKOPOCTH CKOJIBKEHHsSI OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTu"”
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH NapalieIbHOM
JBUKCHUH
[Tonyuenue u ananus rpadukoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH
JBUKEHUS OT BPEMEHU
Pemenne rpaduueckux 3aaad mo teme

25 "Mexanuka. PaBHoMepHOE
NpSIMOJIMHEITHOE IBUKEeHUE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aunmopeiicTBre Ten Kak npuynHa

7 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYMATEeIbHOM JIBUYKEHUHU

73 VYpok-uccnenosanue "CpaBHEHUE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 [IimoTHOCTB BewiecTa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

Pemtenue 3amau mo teme "Macca Tena.
IImotHOCTE BemecTna"

32

33

34

35

Cwmecu u ciaBbl. [loBepxHocTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "duzrka — Hayka 0 IpUpoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHUHU BEIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka
— Hayka o npupoe. [lepBonavansHbie
CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

N3o0paxenue cun. Pemenue 3a1a4 mo
teme "OnpeneneHue CUibl TsokecTu"

37
38

Cuna ynpyrocrtu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [flunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHHUS CKOPOCTH TPU
B3auMoaecTeun tei"

Pemenne 3amau mo teme "Cuna
ynpyroctu. Bec tena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxkeHus (1edopmManin) Npy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHozelcTBy01Iast
cHIa

Pemrenue 3agaud mo teMe "CroXeHHUe CHUII.
PaBHopelicTByromas cua"

45

Pemrenue 3agad mo reMe
"Bzaunmonencraue tei1. CUilnl B
MexaHuke"

46

Pemenue 3amau no reme "Cua tpenus'.
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
noBepxHocTei"

48

49

Perienne 3aga4 mo Teme
"B3aumoperctue Tea. CHIIBI B
MexaHuke"

KonTponbHas pabota mo teme
"BzanMopaencTBue Tea"

50

JlaBneHue TBEPABIX TEI

51

52

Ypok-3kcnepumenT "Crnocoosl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

VYpok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHUS ra3a OT TeMIeparypsl”




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

54 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[TyOUHBI

56 I'mppocraTndeckuii napamokc

57 VYpoxk-npoekt "M3yueHue
COOOMIAOITUXCS COCYA0B"

53 VYpoxk-koupepenuus "['mapaBiamueckue
MEXaHU3MBbI"

59 Hcnonbs3oBanue BHICOKHUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo teme " JlaBineHue
JKuakoctu"

61 ATmocdepa 3eMiH U IPUYKHBL €€
CYILIECTBOBAHUS

2 VYpok-uccnenosanue "[Iposiienue
neicTBus aTMocepHoro aAasieHus"

63 N3mepenue atMochepHOTO AaBJICHUS.
Omneit Toppuuemu
3aBHUCUMOCTH aTMOC(HEPHOTO AaBICHUS

64 OT BBICOTHI HaJ ypoBHEM Mops. [Tpubopsl
JUIS U3MEpEeHust aTMOC(HEepHOTo JaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumeaa

67 Pemenne 3ama4d mo teme "3aKkoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcrepuMeHTalIbHOE O0OHAPYKECHHE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYOLIEH
Ha TeJIO, OTPY>KEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

JlabopartopHast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpyKeHHOM B KUAKOCTh YaCTH

Tena"

BO3,I[YXOHJIaBaHI/Ie. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcnoBus raBaHus ten"

Pemenne 3agau mo teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-nipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30M0AbEMHOCTH"

76

[ToaroroBka Kk KOHTPOILHOU paboTe 1Mo
teme "JlaBieHue TBEPABIX TET,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
" JlaBiieHUE TBEPIBIX TEJN, JKUIAKOCTEU U
rasos"

Mexanuueckasi paborta




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI
VYpok-uccinenoBanue "PacyéT MOIIHOCTH,

82 pa3BUBAaEMOM IIPU MOIBEME 110
nectHuue"

83 [IpocTeie MexaHU3MBbI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HU3yuenue

85 MIpaBWJIa pbIdyara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3os10TOE MpPaBUIIO" MEXaHUKHU
Pemenue 3anay no teme "3omn0toe

87 npaBuiIo MexaHuku'" / Beepoccuiickas
MpoBepoyHas pabora
Pemenue 3anay no teme "Pabota cuiibl

88 TSDKECTU U CUJTBI TpeHus" /
Bcepoccuiickas nmpoBepouHas pabota
VYpoxk-tipoekt "IIpoextupoBanue

89 MOJINCIACTOB C 3aJJaHHBIMU
napamerpamu”
VYpoxk-koHpepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”

01 Koaddunment nonesnoro neicTeus

IMPOCTBIX MCXAHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexannyeckas sHeprus. Kunernueckas
U NOTCHIMAJIbHAs SHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPpOoK-3KCIIEpUMEHT
"DKCIepUMEHTAIIbHOE OINPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockoctu"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "Pabota u MOITHOCTh. DHEprus"

97

KonTponbhas padota no teme "Pabora u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekcramu o TeMe
"MexaHn4yeckoe IBIxXKeHue"

PaGora ¢ Tekctamu o reme "CtpoeHue
BenecTna"

100

Pabota ¢ Texcramu o Teme "CHIbl B
npupoje”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHne
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

23



8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIO’KEHHST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIC
MTOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYIJI

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

Mojenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u

amopdusie tena. ['paden. [lomyuenue
MCKYCCTBEHHBIX aiMa3oB"

CmaunBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOC HaTsAXKCHHUC

TennoBoe pacmIMpeHne U cxaTue

Tennosoe nemxkenue. Temmeparypa

10

TemnepaTypHbIe Kbl

BuyTpeHHss1 sHEprUst U ciocoOsbl e€
WU3MEHEHHUS

Buas! Tennonepenaun

11

12

VYpok-koHdpepenuus "McnonabzoBanue
TEIJIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB
B LIEJISIX SHEeprocoepexeHus "

KoauuecTBO TEMIOTHI. YaenapHas
TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlaboparopHnas pabota "Hccienoanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJNTNYECKUM HHJIMHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX Ted"

JlaGopatopHas pabota "OnpezneneHue
yZeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

VYpok-uccnenosanue "CpaBHeHue
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHUU
amopdHbIX Ten"




[TapooOpazoBanue u KOHIEHCALIHSL.

22
Ucnapenue
Kunenue. Y nenbHas Temiora

7 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPhI KUTIEHUS OT aTMOC(hHepHOTOo
JIaBJICHUS

24 Penrenue 3amad mo reme
"TTapooOpazoBanue u kumnexnue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BnaxHnocTts Bo3nyxa
BnaxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.

27 JlabopaTtopnast pabora "Ornpeznenenue 0.5
OTHOCHUTEJIbHOM BIAXXHOCTH BO3ayxa"

28 Pemenue 3amau nmo treme "BiaxxHOCTE"
Pemenue 3agau u aHanu3 cUTyaruu,

29 CBSI3AHHBIX C SIBJICHUSMU UCIIAPECHUS U
KOHJICHCAIINHU

30 DHeprus TOTUMBa. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHIMIIBI paOOTHI TETJIOBHIX ABUTATENCH

1 [TapoBas TypOuHa. JIBUrarenib
BHYTPEHHETO CTOpaHUs

33 KIIJI TermoBoro gBurarTeis

34 Pemenne 3agau o Teme "KIIJ] TemoBoro

nsurareis"”




Ypok-koHpepenus "TemioBsie qBUTATETN

35 Y 3aluTa OKpyxarolieit cpeab”

36 TemoBble OTEPHU B TEIIOCETSX
3aK0H COXpaHEHUS U TIPEBPAILICHUS

37 SHEPIHH B MEXAaHUYECKUX U TETJIOBBIX
mpoleccax
[ToaroroBka K KOHTPOJILHOU paboTe MO

38 teme "TemnoBele saBiaeHus. 3mMeHeHune
arperaTHbIX COCTOSIHUI BemecTna"
KonTtponsHast padora o Teme "TemmoBbie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHMM BemiecTna"

40 DnekTpusanusd Tei. [[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

47 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona
DnekTpuueckoe nose. Hanpsx€HHOCTh

43 anekTpudeckoro noss. [punnun
CYTEPIIO3UITUH IJIEKTPUUECKHUX MO

44 Hocurenu snekTpuueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOAHMKH, ANIIIEKTPUKHU U
MOJIYIIPOBOIHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B

OBCEIHEBHOM KU3HUA"




Permenne 3agau o reme "3akoH

48 COXpPaHEHHUS INEKTPUUYECKOTro 3apsaa’ !

49 Onexrpuueckui Tok. MlcrouHuku 1
AIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JICUCTBUS JICKTPUUYECKOTO MOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJIIax 1

52 DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BoabTmerp 1
JlaGopaTtopHas padota "COopka u

56 UCIIBITaHUE JIEKTPUUECKON LIECTIH 1
MOCTOSTHHOTO TOKa"

57 3aBUCUMOCTD CUJIBI TOKA OT HANPSIKEHUSL. i
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO 1
yepe3 pe3ucTop, OT HANPSKEHUs Ha
PE3UCTOPE U CONIPOTUBJICHUS pe3ucTopa’

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. 1
VY 1enpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpeznenenne |
YAEIBHOTO COITPOTHUBIICHUS IPOBOJHUKA"
Pemenue 3amau o reme "DnekTpruuecKoe

61 CONPOTHUBIICHUE. Y ICIBHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlabopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon”

Penrenue 3amau mo reme
"ITocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

JlabopaTtopHast pabota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa Ju1st pa3JIMuHOTO COSAMHEHUS
MIPOBOIHHKOB

OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
(8178

Pemenne 3agau mmo teme "OJIC,
BHYTpPEHHEE COMPOTUBIECHHE HCTOUHUKA
ToKa. 3akoH OMa 11 MoJIHOH 1ernu”

70

JlaGopaTtopHast pabota "Onpenenenue
OJ1C ¥ BHYTPEHHETO CONPOTUBICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

VYpok-uccnenosanue "M3ydeHue BOIbT-
aMIIEpHBIX XapaKTEPUCTUK HEITMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
paboThI U MOITHOCTH AJICKTPHUYECKOTO
ToKa"

3akoHn Ixoyns-Jlenna. [lorpeburenn
aneKTpudeckoro Toka. Koporkoe
3aMBIKaHHE

77

Ypok-koH(pepenus "OObsICHEHUE U
NPUHIIAT ISHCTBUS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTPUUECKHE 3apsi/bl.
3apsiKeHHbIE Tella M UX B3aUMOJACHCTBHUSL.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
AIIEKTPUYECKUH TOK"

80

81

ITocTostHHBIE MATHUTEI. MarHUTHOE MOJIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

VYpok-uccnenosanue "Mzydenue
MarHMTHOT'O TOJIS IOCTOSIHHBIX MarHUTOB
npy UX 00bETUHEHUH U pPa3/IeiICHUN.




Busyanu3zanus nosist HOCTOSIHHBIX
MarsuTon"

OmneiT OpcTena. MaruutHoe nose

82 AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKH

83 ¢ TokoM. [IprmMeHeHne 3JIeKTPOMarHuToB B
TEXHHUKE

%4 Cuna AMriiepa u onpejieneHue e
HaIpaBlICHUS

25 Pemenue 3amau no reme "Cuita Amnepa u
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

26 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha
TpaHCIIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas padboTa
JlaGopatopHas pabota "H3yueHue

89 JIeMCTBUSL MATHUTHOTO TOJISL Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHdpepenuus "[IpakTuueckoe
IIPUMEHEHHE NIEKTpoABUraTesein"

01 JlabopaTtopHas pabota "KoHcTpyrpoBaHue
1 u3yueHue paboThl AJIEKTpOABUTATENS"

9 JlaGopatopHas pabota "U3mepenue KI1/]

QJICKTPOABUT aTeIbHON yCTaHOBKI/I"




93

Onbitel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

94

Ypok-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amad mo teMe "3aKkoH
AJIEKTPOMArHUTHON UHAYKIMH. [IpaBuio
Jlenma"

Onektporerepatop. CriocoObl OTydeHUs
AIEKTPOIHEPTHU

97

Ypok-koHpepeHus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGaemsbl 3xooruu. TormmMBHEIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

98

KonTtponbHast pabora "DineKTpoMarHUTHEIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermioBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaasl. 3apsHKEHHbBIE
TeJa U UX B3auMojiencTaue"

101

Pa6ora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIe
SBJICHUS U DJIEKTPOMarHuTHast MHAyKus'"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

22.5




9 KUIIACC

Ne
n/n

Tema ypoka

MexaHn4yeckoe JBUKECHHE.
MarepuanpHast Touka. CriocoOsI
OMHUCAHUsI MEXaHUYECKOTO JABUKECHUS

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BekropHbIe BETMYMHBL, ONIEPALMH C
BEKTOPAaMH, ITPOECKLIUN BEKTOPOB

PaI[I/ch-BCKTOp MaTCpHaHBHOﬁ TOYKH,
MNEpEMCIICHUC HA IJIOCKOCTHU

PaBHOMEpHOE IPAIMOJIMHEWHOE
JBYKEHUE

Pemenue 3amau o reme "PaBHOMepHOE
MpsIMOJIMHEITHOE ABM>XKEeHuE"

HepaBHoMepHOE NpsAMOIUHENHOE
nBuxkeHue. CpeaHsist 1 MTHOBEHHAs
CKOPOCTH TeJla TP HEPABHOMEPHOM
JBAKECHUH

JlaGopatopHnas pabota "Onpeznenenue
CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa
WIN JBMKEHUS [IapuKa 10 HAKJIOHHOHN
miockocTu"




PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopoCTh

PaBHOYCKOPEHHOTO MPSIMOJIUMHEHHOTO
nBIOKeHuA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJa MPH PaBHOYCKOPCHHOM
NBIKEHUH 110 HAKJIOHHOU IIocKOoCcTH"

14

15

16

17

Pemenue 3anau no treme "lIlepemernienue
IIPH PAaBHOYCKOPSHHOM TPSIMOJIMHEHHOM
IBIOKeHNN"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBIKEHUH 0e3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUS
YCKOpPEHUS, CKOPOCTH, IPOHAECHHOTO
IIyTH U NIEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
HMHTEpIpETaIsl yCKOPEHUSI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILCHUS 1151
MPSMOJIMHENHOTO ABMKEHUS"




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Y ckopenue
CBOOOHOTO TaieHus"

20 JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM
K TOPU3OHTY
Pemenue 3agad mo treme "JIpukenue

21 TeJa, OpOIIEHHOTO MO/ YTIIOM K
rOpu30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHSI TeJ1a, OPOIICHHOTO 10| YTJIOM
K TOpU30HTY"
Pemenue 3anay no Teme "JBrkeHue mox

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBIKEHUE IO OKPYKHOCTH

75 JInHelHas 1 yriioBas CKOpOCTh, IEPHOLT
Y 4acToTa

2% CKOpOCTh U YCKOPEHHE NPU ABUKEHUU
10 OKPY>KHOCTH

7 Pemenue 3amau no reme "JIBuxkenue no
OKpY>KHOCTH"
VYpok-koupepenius "PacrioznaBanue u

28 NpUOIMHKEHHOE OMMCaHUE Pa3IMYHbIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHn4YeCcKOe ABUKEHUE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. BekTop cuibl

1 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIASA cHIla

13 Tperuii 3akon Herotona. Cynepno3unus
CHuII

34 Cuna ynpyroctu. 3akoH ['yka

15 Pemenue 3amau mo teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Vccienopanue

16 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTEIIEHU
nedopMaIuu npy>KuHbl"

37 Cuna tpenus. Koadduument tpenus

13 JlaGopatopHnas pabota "Onpeznenenue
Kod(duUIIeHTa TPEHUS CKOIBXKEHUS"
Jlaboparopnast pabora "HccnenoBanue

39 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIbKEHHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBU>KEHUE TeJl IO OKPYKHOCTHU 01
JeHCTBHEM HECKOIBKUX CUJ

41 3akoH bepHynnu u nogbEMHas cuiia
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC aNnapatkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOWJISIX. [IBokeHUe
1oe3ja Ha MarHUTHOM mojtyke"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTEHUS

44 JIBr>keHue Tea BOKPYT I'PaBUTALMIOHHOTO
ueHtpa. IlepBas kocMuueckast CKOpocTh

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue maTepuaibHON TOUKHU.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmeHT cunsbl. [IpaBuino MOMEHTOB

43 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU Pa3IMUHBIX Ten"
Nmnynsc Tena. U3meHnenne uMmiynbca.

49 Nmnynsc cunbl. YIpyroe u Heynpyroe
B3aUMOJICHICTBHE

50 3aKOHbI U3MEHEHHUS U COXPAHEHUS
HMITYJIbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ampau no reme "3akoH

52 COXpaHEHUs UMITyJbca. PeakTuBHOE
nBHKeHHe"

53 MexaHnunueckast paboTa U MOIIIHOCTb

54 PaboTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH
Y CUJIBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM

JBUKEHHUH TENA [0 TOPU30HTAIBHON
noBepxHocTH"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a C HCIOIh30BAaHUEM HETIOABHKHOTO
U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHUHETUYECKOM SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Pemenue 3amau nmo teme "3aKOHEI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKOU
sHeprun"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "B3anuMonencTBre TEI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"BzanMoaeicTBue Teil. 3aKOHEI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTePUCTUKU KOJIeOaHU: epro/,
4acToTa, aMILTUTY1a

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MEPUO]IA
Kose0aHuil Tpy3a Ha HUTH OT JJIMHBI
HUATH"

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEpHOJia KoeOaHmit
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a"

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO MajieHus"

69 3aryxatomume Konebanus. BeiHyKaeHHbIe
koseOanus. Pezonanc

70 [IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "[Iposepka

71 HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOT'O K JIEHTE, OT MacChl
rpy3a"

7 MexaHu4yecKue BOJHBI: MIPOOJILHBIE U
MONEPEYHbIE

7 CBoiicTBa MEXaHHUYECKUX BOJIH. JlJTnHA
BOJIHBI 1 CKOPOCTh €€ pacipOCTpaHeHus
Ypoxk-uccnenoanue "Habmonenue

74 uHTepdepeHny u AudpaKiiui BOJIH Ha
MTOBEPXHOCTH BOABI"
VYpoxk-koHpepeHuus "MexaHnuecKue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"JKCnepuMEHTaIbHOE ONPEICTICHUE
IPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wndpas3Byk u ynerpasByk. Kondepenus
"Ucnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUIX"

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

&3

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "Llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHKe 37€KTPOMarHUTHBIX
BOJIH /111 COTOBOM cBsi3U. Pannonokarmsi.
Kocmuueckast cBssp "

Pemrenue 3a1au Ha onpeneneHue

YaCTOThbI U IJIMHBI BHCKTpOMaFHI/ITHOfI
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE CBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlyuyeBas mozeinb cBeTa u

88 reoMeTpuyeckasl ontTuka. McrouHuku
cBeTa

29 [IpssMonuHENHOE pacIpOCTPAHEHUE
cBeta. 3atMeHust ConHua u JIyHsl

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

01 [TocTpoenue n3o0paxeHuH,
c(OpPMHUPOBAHHBIX 3€PKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npenomiieHus ceeta. [lonHoe orpaxkeHue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBUCHMOCTH YIJIa IPEJIOMJIEHUS OT yria
MaJIeHMsI CBETOBOTO JIyya Ha TPaHUILIE
«BO3J1yX-CTEKIO»"

94 VYpok-uccnenosanue "AHanus u
00BsICHEHUE ONTUYECKOTO MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 JIlunza, xon myuel B TUH3E

97 dopMya TOHKOU JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PaCCTOSIHHS M ONITUYECKON
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonyuenne n300paskeHHI C TOMOIIBIO

coOuparoiel U pacCeMBaOIICH JTNH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'na3 kak onruyeckas cucTemMa.
binu3opyKocTh U 1anbHO30PKOCTh
Pasnoxxenue 6enoro ceera B CIEKT.

102 Omneitel HetoTona. Crnoxenue
CIEKTPaJIbHBIX 1[BETOB. Jlucnepcus ceeTa
Ypok-nipaktukym "Habmonenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuyenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 Hcnyckanue u norjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMma-u3iy4eHus

109 Crpoenne atoMHor0 siapa. HyknonHas
MOJIeJIb aTOMHOTO si/ipa

110 PannoaktusHbIe NpeBpanieHus. Mzoromnsl

111 [Tepuon monypacnana




112

VYpoxk-konpepenuus "/leiictBue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaAMOAKTUBHOTO
u3nydyeHus"

113

SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl U SHEPTUu

Pemenue 3agau no teme "SaepHeie
peakuuu. JHeprus cBszu”

116

Peaknuu cuHTe3a U ACTICHUS SEP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-kondepenuus "Anepunas
SHEpreTuka. JKOJIOTHIECKUE TPOOIEMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

KonTponbHas padbota no teme
"Kose0anus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX 1O TEME
"MexaHuueckoe JIBUKeHue"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3aumoneiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPrUM U UMITyJbca




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME
"BzanMoaencreue Tea"

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

126 Perrenue pacueTHBIX M KAYECTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Perrenue pac4eTHBIX M KAYECTBEHHBIX
3a1a4 o reme "BraxHocTs"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

128 3agad 1mo teme "KIIJ] TermioBeIx
nsuraresiaeii"
Perrenue pac4eTHBIX M KAYECTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOI'O
TOKa"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

130 3aga4 o teme "KITJ]
3IEKTPOYCTaHOBOK"

131 JlabopaTtopnbie paboThI 110 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CBeTOBBIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKe"

134 Pabora ¢ Texcramu o teme "Komebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanroBas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 4.5

I[TPOTPAMME




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3iauyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PH3HUECKOE SBICHUE

1.3

pacro3HaBaTh TPOSIBIIEHHME HM3YYCHHBIX (U3MYECKHX SBICHHHA B
OKpY’KalOIIeM MHpE, B TOM Yncie (GU3NIECKHUE SBICHUS B MIPUPOJE, IPU
9TOM MEpPEeBOAUTh NPAKTHUUYECKYI0 3aJadyy B Y4YeOHYIO, BBIICIATH
CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PH3HUECKUX SBICHUIN

1.4

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIOIb3YS
¢usznueckue BEIWYMHBI, IPU ONHMCAHWU MPABUIBHO TPAKTOBATh
(U3NIECKU CMBICI HCIIOJIB3YEMBIX BEITUYNH, UX 0003HAYCHUS U €MHUIIBI
(GU3MUeCKUX BENUYMH, HAXOMUTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO
(¢U3NUeCKyI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

1.6

1.7

XapakTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIIECCHI,
WCIONB3ysl M3YYEHHbIC 3aKOHbI, 0pPU 3TOM J1aBaTh CJOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

OOBSICHATD (PU3NYECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMll IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1 — 2
JIOTUYECKUX IIaroB ¢ Onopoil Ha 1 — 2 U3yueHHBIX CBOICTBA (U3HUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacuéTHble 3amadd B | — 2 NEHCTBUS, UCHOJb3ys 3aKOHBI U
(bopMyIIbl, CBsA3bIBAIOIIME (U3UYECKHE BETMYMHBI: Ha OCHOBE aHAIM3a
YCIIOBUS 33JJa4M 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (pU3NUecKue
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUYETHI, HAXOIUTh CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBIE /JISl pElIeHUs 3aja4, OIlEHUBATh PEATUCTUUHOCTD
MOJTy4eHHOU (pU3NUecKOi BETMUNHBI

1.8

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO pEUIMTh IPH MOMOLIH
bu3nYECKUX METOI0B, B OMCAHUH HCCIIE0BAaHNS BBIIEISTH IPOBEpsieMOe
NpeanoyiiokeHne  (TMHoTesy),  pa3inyaTb W HHTEPIPETUPOBATH
MOJTy4YEHHBIN pe3yIbTaT, HAXOJUTh OIIUOKH B XO/JI€ OTIbITA, I€JaTh BBIBOIbI
TI0 €ro pe3yJbTaTaM




1.9

MPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIH
buznueckux CBOIICTB TeN: dbopMynupoBaTh MIPOBEpsiEMbIE
MPEINOJIOKEHHUS, coOuparb  yCTaHOBKY U3 MPEITI0KEHHOTO
000pyA0BaHuUs, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUS C MCIOJb30BAaHUEM AaHAJIIOTOBBIX H
u(GpOBBIX TPUOOPOB, 3AMUCHIBATH IMOKA3aHHUS MPUOOPOB C YUYETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCMOCTH OJJHON (PM3MUECKON BEIIUYHHBI OT
Jpyrodl C HCHOJB30BAHWEM MPSAMBIX H3MEPEHMM, y4yacTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIENOBaHUsA, COOMpaTh YCTaHOBKY H
BBITOJIHATh M3MEPEHHUS, CIenysl MPeUIOKEHHOMY IUIaHy, (DUKCHUPOBATh
pe3yiabTaThl MOTYYEHHOW 3aBUCHUMOCTH (PM3UYECKUX BEJIWYMH B BHUJE
HPEUIOKEHHBIX TaONUIl U rpadUKOB, JelaTh BBIBOJBI [0 PE3yJbTaTam
VICCIIEJOBAHMUS

1.12

NPOBOIUTh KOCBEHHBIE W3MEPEHUs (U3WYECKUX BEIMYHMH, CIEIYS
NPEUIOKEHHONW HMHCTPYKIUH: TpPHU BBITOJHEHUHM H3MEPEHH COOHMpaTh
SKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHUCIATH 3HAYCHUE MCKOMOM
BEJINYUHBI

1.13

1.14

1.15

co0IIr01aTh IpaBUJIa TEXHUKHU 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHUUIBl JEHCTBUS M3y4YEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOICTB C MOMOIIBIO UX OMHCAHMSI, UCTIOJIb3YS 3HAHUS O
CBOMCTBaX (M3NYECKUX SIBJICHUM M HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  TNpHUMEPHl  (HAXOAWUTh MH(POPMALMIO O  IPUMEPaX)
MPAKTUYECKOTO HCIIOIb30BAHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
YKU3HU 17151 obecrieueHus: 0€30IacCHOCTH MPpU 0OpalleHuy ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOICTBaAMM, COXpPaHEHMs 370pOBbSI U COONIOACHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKaoILEeH cpeie

1.16

OCYHIECTBIISITh OTOOpP HMCTOYHMKOB HH(popmanuu B cetu VHTepHET B
COOTBETCTBUMH C 3a1aHHBIM ITOMCKOBBIM 3anp000M, Ha OCHOBC NUMCHOIIIUXCA
3HaHI/II\/II 158 HYTéM CpaBHeHI/IH paSJ'II/I‘—IHI)IX NCTOYHUKOB BBIACIIATH
uH(pOpMaII0, KOTOpas SBISETCS MTPOTHBOPEYHUBONHIM MOXKET OBIThH
HEJIOCTOBEPHOU

1.17

1.18

MCIIONIb30BATh MPH BBIMOJHEHUN YY€OHBIX 33JaHUI HAYyYHOIOMYJISPHYIO
JUTEpaTypy (PU3NIECKOTO COACPKAHHS, CIPABOYHBIC MaTepHAIIbI,
pecypcel cetu HTEpHET, BlIaieTh MTPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KpaTKUE NMHUChbMEHHbIE U YCTHBIE COOOILEHHS Ha
OCHOBE 2 — 3 UCTOUYHUKOB MH(OpMAINH (PU3UYECKOTO COACPIKaHUs, B TOM
yyciae MyOnuYHO JAenaTh KPAaTKUE COOOIIEHUS O pe3ysbTaTax MPOEKTOB




WK y4eOHBIX HWCCICNOBAaHUM, MpPH OSTOM TPaAMOTHO HCIIOJIb30BaTh
U3YYCHHBI MOHATHMHBIN ammapar Kypca (U3MKH, COIPOBOXKIATH
BBICTYIUUICHHE [Tpe3eHTaIHeH

1.19

8 KVIACC

Kon
MPOBEPSAEMOro
pe3yJbTarta

1.1

1.2

IIPY BBIIIOJIHEHUU Y4YEOHBIX NPOEKTOB M MCCIEAOBAHUN pacHpelelisiTh
00s13aHHOCTH B TIpYIIIIE€ B COOTBETCTBHM C IIOCTABJIEHHBIMU 33Ja4aMH,
CICIUTHh 3a BBIIOJIHCHUEM IUIAHA JECWCTBUM, aJE€KBAaTHO OLECHUBATH
COOCTBEHHBIM  BKJIaJ B  JIEATENBHOCTh  IPYMNIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCICTBHE, yUNThIBasi MHEHHE OKPYKaIOLINX

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

HCIIOJB30BaTh IMOHATHA

pasiindaTth SABJICHUS 110 OIIMCAHHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MYCCKUX SBIICHUH B
OKpYXaroIleM MUpe, B TOM 4uciie GU3NYECKue SIBJICHUS B IPUPOJE, TpU
9TOM TIEPEeBOAWTH MPAKTHUYECKYI0 3ajJadyy B Yy4eOHYIO, BBIICISThH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKK) PUBNUECKUX SIBICHUN

1.4

1.5

OTMCHIBATH M3YYECHHBIC CBOMCTBA TEN M (PU3UYECKUE SBICHUS, UCTIOIB3YS
¢usznueckue BENUYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(¢u3nuecKkuil CMbICT UCHOJIb3yEMBIX BEIMYUH, 0003HAYEHUS M €AMHUIIBI
¢u3nUecKux BEIUYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(Gu3MUecKyr0 BEIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

XapakTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIECCHI,

HUCIIOJIB3YySA  MU3YUYCHHBLIC 3aKOHbI, IIpH 3TOM JHaBaTb CJIOBECCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BBIPAKCHHUC

1.6

OOBSACHATh (PU3NYECKHE IPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH
MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBsicHeHMe u3 1 — 2
JIOTMYECKUX IIAroB ¢ MOMOIIbIO | — 2 U3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUN, (PU3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuatbh pacy€THble 3aa4ud B 2 — 3 JIEUCTBUS, WCIOJb3Yys 3aKOHBI U
dbopMymbl, CBsI3bIBatONIME (DU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCJIOBUS 3aJayd 3alMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK
JaHHBIX JUIS PpeUIeHHs 3aJa4d, BBIOMPATh 3aKOHBI M  (HOPMYIIHI,
HEOOXOauMBIC ISl €€ peIleHUs, NMPOBOAUTH pacuéThl M CpPaBHHUBATH
MOJy4eHHOE 3HaUeHHe (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh IpPU [TOMOIIU
(GU3NYECKUX METOJOB, UCIOJb3Ysl ONUCAaHUE HCCIEIOBaHMS, BBIICIATh




MMPOBCPACMOC TMPCAIIOJIOKCHUC, OLOCHHUBATH MPABUIILHOCTL IMOPSAAKA
IMPOBEACHUA UCCIIEA0BaHNA, ACJIaTh BBIBOABI

1.9

MPOBOAWTH ONBITHI 10 HAOMIOACHUIO (U3WYSCKUX SBICHUN WM
buznuecKux CBOMCTB Te: dbopMyIMpoBaTh MPOBEPSIEMbIE
MIPEITOJIOKECHUS, coduparb  YCTaHOBKY W3  HIPEIJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ1 OTBITA M (POPMYITUPOBATEH BHIBOIBI

1.10

1.12

1.13

BBIMIOJHATh MpsIMble H3MEPEHUS C HCIOJIb30BAaHUEM aAHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUM ¢ YUETOM 3aJaHHOM a0COIFOTHOM MOrPEIIHOCTH

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJHON (PM3UUECKON BEJIMYUHBI OT
Jpyrol € HCIOJIB30BAHMEM MPSMBIX HM3MEPEHUM: IUIAaHUPOBATh
UCclieIoBaHue, COOMpPATh YCTAHOBKY M BBIINOJHATH M3MEPEHMS, CIEIys
NpPEUIOKEHHOMY — TUIaHy, (UKCHPOBATh  PE3yJIbTaThl  MOJYYCHHOU
3aBHCHUMOCTH B BHJIE TAOJIUI] ¥ TPApUKOB, I€TaTh BEIBOJIBI 110 PE3YIbTaTaM
WCCIIEI0BAHNS

IMPpOBOANTH KOCBCHHBLIC HM3MCPCHU (1)I/ISI/I‘IGCKI/IX BCIIMYHH: IIJIAHUPOBATb
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY, cJIeaya
HpGI{JIO)KGHHOfI HWHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHNHBI

co0JIr0aTh IPaBHIIa TEXHUKK 0€30I1aCHOCTH MPHU padoTe ¢ JIAOOPATOPHBIM
00opyaoBaHHEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA M3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMIOPOM HA MX ONUCAHUsA, UCIOJb3Ysl 3HAHUS O
cBOWCTBaX (U3MYECKUX SABICHUH M HEOOXoauMmble (huU3HUYecKHe
3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI o CXeMaM M CXEMAaTU4YHbIM PHCYHKaM, COCTABJIATH CXCMBI
SJICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIbHBIM W MapaJuICIIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasa yCJIIOBHBIC 0003HaYEHHS DJIEMEHTOB
QJICKTPUICCKUX ueneﬁ

1.16

OPUBOJIUTH  NpUMEPHl  (HAaXOOuUTh HMHPOpPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOU
JKU3HU 17151 obecrieyeHus: 0€30IacHOCTH MPpHU 0OpalleHuy ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM JKOJIOTUYECKOT0 IIOBEICHHS B OKPYKAIOLLEH CpesIe

1.17

OCYHIECTBIISATh MOMCK HHPOpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
WNHTepHET, Ha OCHOBE UMEKIIHUXCA 3HAHUM M IYTEM CpaBHEHUS
JOTIOJTHUTEIbHBIX ~ WCTOYHUKOB  BBIIEIATH HHGOpPMAIUIO, KOTOpas
SBIISIETCSA IPOTUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

MCIIOJIb30BATh MPU BHIOJHEHUH YUE€OHBIX 3aJaHUI HAyYHO-TOIMYJIAPHYIO
JUTEepaTypy (QU3NYECKOro COAEpkaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MHTEpHET; BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO




1.19

1.20

CO3/MaBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIICHHUS,
0000mas wHGOPMANMIO W3 HECKOJbKMX HWCTOYHHUKOB (PU3HUECKOTO
COJICP)KAaHUsA, B TOM YHCIC HYOJIMYHO TPEACTABIATH PE3YJIbTATHI
MIPOSKTHOM WMJIM MCCIICIOBATEILCKON ACSITeIbHOCTH, IIPH STOM IPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIH IMOHATHHHBIA ammapar Kypca (HU3HKH,
COIPOBOXKIATH BBHICTYILJICHUE MPE3CHTAITUEH

IpPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHMM (PU3MUECKUX
IPOLIECCOB paclpeiessTh OO0A3aHHOCTU B TIpYIE B COOTBETCTBUM C
IIOCTABJICHHBIMHU 33/1a4aMH, CJIICJUTH 32 BBIIIOJIHEHUEM IIJIaHA NCUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUMBaTb COOCTBEHHBIH BKJIal B
JIeSATEIIbHOCTh IPYIIBI, BBICTPANBATh KOMMYHHKaTUBHOE
B3aUMO/ICIICTBHE, IPOSBIISS TOTOBHOCTh pa3pemaTbh KOH(PIUKTHI

9 KVIACC

Kon
MPOBEPSIEMOr0
pe3yJjbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

1.7

pa3nuyath SIBICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PH3HUECKOE SBICHUE

pacrio3HaBaTh IpOSBICHHE M3YYEHHBIX (U3MYECKHX SBJICHUHA B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MIPUPOJE, IPU
TOM MEpPEeBOAUTh NPAKTHUYECKYIO0 33Jadyy B Y4YeOHYIO, BBIICIATH
CYyILLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SIBJICHUN

OIUCHIBATh M3YYEHHBIE CBOMCTBA TeN M (PU3UUECKUE SBICHUS, UCTIOIb3YS
¢u3uueckue BEIMYMHBI, TPU ONHUCAHUM MPABWIBHO TPaKTOBATh
(¢u3nyeCKUil CMBICI UCHOJIb3YEMBIX BEUYMH, 0003HAUYEHUS M €JUHUIIbI
¢u3NYeCKUX BEIMYUH, HAXOAWTHh (OPMYJIbl, CBS3bIBAIOIIME JIAHHYIO
(¢u3NYEeCKyl0 BEJIWYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpapuku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepU30BaTh CBOWCTBA Tell, (U3WYECKUE SIBICHUS U TMPOIIECCHI,
WCTIONBb3ysl M3YYEHHbIC 3aKOHbI, NpPU HTOM J1aBaTh CJOBECHYIO
(GhOpMyITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

OOBSICHATH (PU3MUECKUE MPOIECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATh
NPUYHHHO-CJIECTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHMe u3 2 — 3
JIOTUYECKHX I1IaroB C MOMOIIBI0 2 — 3 U3YUYEHHBIX CBOMCTBA (PU3NUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3ajaud (OmMMparolmuecs Ha cucremMy u3 2 — 3
YpaBHEHMIA), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DHU3HUYECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIW3a YCJIOBHUS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBHE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIE, BBIOMPAThH




3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE TSl PELICHUS, TPOBOIUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTb IIOJIyYEHHOI'O 3HAYeHUs (PU3NUECKOU
BEJINYUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEUIMTh MPH TOMOLIH
(U3UUEeCKUX METOJOB, HCIIONb3Ysl OINMCAaHWE HUCCIEIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJIOKEHUE, OLCHUBATh IIPABWIIBHOCTH IOPSAJIKA
IPOBEJICHUSI  MCCIIEJIOBAHUS, Je/aTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB

1.9

OPOBOIUTH OMBITHl 10 HAOMIOACHHIO (DU3MYECKUX SIBICHUH WM
(U3MUECKUX CBOICTB TEI: CAMOCTOSATENBHO COOMpAaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa 000pyHOBaHMS, ONHCHIBATH XOJl ONbBITA M €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOIBI

1.10

IPOBOAMTD MPU HEOOXOJIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, onpeenss
CpedHee 3HAYCHHE W3MEpsieMOil BenmuuuHbl ((PoKycHOEe paccTosHue
coOuparonield JMH3BI), OOOCHOBBIBAaTH BBIOOP CIOCO0A HM3MEpPEHHS
(M3MepuTeIHLHOTO MPUOOpa)

NPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3UYECKMX BEIMYUH C
HCIIOJIb30BAHUEM IIPSAMBIX I/I3MCpCHI/If/'Ii IJIaHUPOBAThL HCCICAOBAHUC,
CaMOCTOSITENIbHO ~ COOMpaTh yCTAaHOBKY, (UKCHUPOBATH PE3YJIbTATHI
HOquCHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYHUH B BHIAC Ta6J'II/IIH/I
Fpa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOAMTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEeHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH
WU3MEPEHHUs, CIIeysl NMPEUIOKEHHON MHCTPYKLUHU, BBIYMCITH 3HAUYCHHE
BEJIMYMHBI U AHAJIM3UPOBATH MIOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MOTPEUIHOCTH U3MEPEHUIN

1.13

1.14

1.15

1.16

coOroaaTh MpaBuiia TEXHUKK 0€3011acCHOCTHU MU padboTe ¢ 1abopaTOPHBIM
000py1I0BaHHEM

pa3indaTb OCHOBHBIC TIPU3HAKU U3YUYCHHBIX (I)I/I3I/ILIGCKI/IX MoOJeTIeH:
MaTepHuaJibHasd TOYKa, a0COJIFOTHO TBépI[OG TECIIO, TOYEYHBIM HCTOYHHK
CBCT4A, JIy4, TOHKasA JIMH3a4, IIJIAaHCTapHad MOJCJIIbL aTOMd, HYKJIOHHasA
MOZACIIb aTOMHOTIO AApa

XapaKTCPU30BaTh TPHUHIUIIbLI JeicTBUA N3YUCHHBIX HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha UX OIMMCAHUSA, UCIIOJIB3YS 3HAHUS O
CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U HCO6XOI[I/IMBIC (bHSI/I‘{eCKI/Ie
3aKOHOMCPHOCTH

HCIIOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJIOTHUYCCKUX IIPOLIECCOB
npu pecHUun y‘-IC6HO-HpaI(TI/IquKI/IX 3aga4, OINTHYCCKHEC CXCEMBI OJId
MMOCTPOCHUA 1/1306pa>1<eH1/11"4 B INIOCKOM 3CpKaJIC U CO6PIp8.IO]J.ICI>i JIMH3C

1.17

OPUBOJIUTH  NpPUMEPbl  (HaXOOUTh HMHPOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIONb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMU




KHU3HH 17151 oOecrieueHus: 6e30MacHOCTH MpU OOpallleHuH ¢ Mpudopamu U
TEXHHYECKMMHU YCTPONCTBAMH, COXPAHEHHs 3JI0POBbS M COOJIIOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpene

1.18

OCYILECTBIIATh TMOUCK MH(POpPMAUU (PU3HMUECKOTO COJACPXKAHUS B CETU
WuTepHer, caMoCTOATENbHO (POPMYIIUpPYSt TIOMCKOBBIH 3ampoc, HAXOIUTh
MYTH OTPENIEICHUs JOCTOBEPHOCTH MOIyYeHHON HH(POPMALIUK HAa OCHOBE
UMEIOLIUXCS 3HAHUN U TOIIOJHUTEIBHBIX HCTOYHUKOB

1.19

UCTIOJIb30BATh MPH BBHIOJHEHUN YUYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy (PUINYECKOTO COACPKAHWS, CIPABOYHBIC MaTepPUAIIbI,
pecypcsl cetu HTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHbBIE COOOILICHMS Ha OCHOBE
UHPOPMALIUM U3 HECKOJIBKMX HCTOYHHUKOB (DU3UYECKOTO COJEPIKAHMS,
yOJIMYHO MPEICTABIATh PE3YJIbTaThl MPOEKTHOW WM UCCIIE10BATEIbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PAMOTHO  MCIOJb30BaTb  H3y4YEHHBIN
NOHATUIHBIN ammapar u3y4aeMoro pasziena (U3WKA W COMPOBOXKIATH
BBICTYIIJICHHE IIpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHHUKOB

1.21

MpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpeleNsiTh OO0S3aHHOCTH B TIPYIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ1a4yaMu, CJIEAUTH 3a BBHIIIOJIHEHUEM IUIaHa JACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIaJ B
JESTeIbHOCTD TpYTIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, MIPOSBIISASL TOTOBHOCTh pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon Kon
pa3aesa  3JjieMeHTa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IOBHAHMM OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka o npupoje. SABneHus npuposl. Puznyeckue
SIBJICHUSI:  MEXaHUYECKHE,  TEIUIOBBIE,  DJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIC

dusnyeckue BEINMYHHBI. I/I3MepeHHe (bI/IBI/IquKI/IX BCJIIMYHMH.

1.2 dusnyeckue IpUOOPHI. [TorpemHocTh HM3MEpPEHU.
Me:xnyHapoaHas cucTemMa eIMHULL
EcrecTBeHHOHay4HbI ~ MeTOJ MO3HaHMs:  HAOJIOJCHUE,

1 13 IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABMKCHHE TI'MIIOTE3,

9KCHEpUMEHT [0  MPOBEpPKE  THUIOTe3,  OOBsICHEHUE
Ha0JII0aeMOr0 SIBJICHUS

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboOTHI:

N3mepenue paccTossHAMN.
15 N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TETa.

Ornpezenenne pa3MepoB MajIbIX TE.
N3mepenune TtemrepaTypbl NPHU HOMOIIM KAJIKOCTHOTO
TEPMOMETpa U AaTYNKA TEMIEPATYPhI

[NEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHUUN BELIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYIJIbI, UX PAa3MCPHI.

21 OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
29 JIBmxeHue yactull BeniecTBa. CBsI3b CKOPOCTH JBUKEHHUS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, mupdysus
)3 B3aumoseiicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U
) OTTAIKUBAHUE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
) 54 )KHHKOCTCﬁVH TBEPABIX (KpUCTANINYECKUX) Tel. B3anmocssa3b
MEX/1y CBOMCTBAMU BEILLIECTB B PA3HBIX arpEraTHBIX COCTOSIHUIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
Onenka JauaMerpa aroMa METOJOM  psaloB (¢
r 6 WCIIOB30BaHUEM (poTorpaduii).

OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OnBITHI MO OOHAPYKEHHIO ICUCTBUS CHUIJT MOJIEKYISIPHOTO
MIPUTSKEHUS




JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

3.1

3.2

Mexanuyeckoe ABUkeHHE. PaBHOMEpHOE U HEPaAaBHOMEPHOE
JIBIDKECHHE

Ckopoctb. CpeaHsisi CKOPOCTb IMpPU HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTH v BpeMeHH BUKEHUS

3.3

SIBnenue nuHepuuu. 3akoH MHepLMHU. B3aumoelicTBue Ten Kak
IIpUYMHA U3MEHEHMS CKOPOCTH JBMKEHMs Tell. Macca Kak
Mepa HHEPTHOCTH Tella

3.4

3.5

ITimorHOCTE BemecTBa. CBA3b IUIOTHOCTH C KOJIUYECTBOM
MOJICKYJ B €IMHUIE 00hEMA BEIECTBA

Cuita xak XapaKTCPpUCTHUKA BSaHMOﬂCﬁCTBHﬂ TCI

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH I'yka. MI3mMepeHue bl C IOMOIIBIO
JMHaAMOMeETpa
SIBneHue TAroTeHus U cuia TskecTH. Cuia TSKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHHue mokos. Tpenue B
MIPUPOJIC U TEXHUKE

3.9

3.10

3.11

CrnoxxeHue cuJjl, HalpaBICHHbIX IO OJHON MpPSMOM.
PaBHOelicTBYIOIIASA CHIT

[IpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIIapuKa B
KHUIKOCTU, MOJCIN OJICKTPHYCCKOIO aBTOMOOMIII M Tak
nanee). OnpezeneHne cpeHeil CKOPOCTH CKOJIbKEHUs OpycKa
WIM TIapuKa [0 HAKIOHHOM 1iockoct. Ormpenenenue
II0THOCTH TBEpAOro Tena. OMbITh, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTshKeHHS (IedopmMaliii) TMPYKUHBI OT
MIPUIIOKEHHOM CHUIBI. OnbITHI, JEMOHCTPUPYIOIINE
3aBHUCHUMOCTh CHJIBI TPEHHSI CKOJBXEHHS OT Beca Tela u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

dusuueckue ABICHHSI B npupoac: HNpHUMEPLI ABUKCHUA C

Pa3JIMIHBIMU CKOPOCTSAMU B J)KUBOH M HEXHUBOU mnmpupone,
JIENCTBUE CUIIBI TPCHUS B IIPUPOJAC U TCXHUKCE

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue T1BEpmoro Tenma. CrnocoObl YMEHBIICHHUS U

4.1 YBEJINICHHUS IABIICHUS

42 JlaBneHue ras3a. 3aBHCHMOCTH JaBJICHHsI ra3a OT 00béMa,
' TeMITEPaTyphbI

43 Ilepenaya naBieHusl TBEPABIMH TEJIaMH, XHUIKOCTAMH H

razami. 3akoH Ilackans. IIlHeBMaTHUeCKHE MAIIMHEI




44

3aBHUCUMOCTD JaBJICHUS KUIKOCTH oT TITyOHWHBI.
I'mapocratuyeckuii  mapagokc. CooOmaromuecss COCyIbl.
['mapaBnuyueckre MEXaHU3MBI

4.5

Atmocdepa 3emuin u armocdepHoe naBieHue. [IpuumHbBI
CYIIECTBOBAHMS  BO3MYIIHON oOonmouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEpPHOTO JIABJICHUS OT
BBICOTHI HaJl YPOBHEM MODSI

4.6

4.7

WN3mepenue armocheprnoro maBnenus. [lpuGopsl s
M3MepeHust aTMOC(HEpPHOTO JaBJICHUS

JleiicTBHE XKUIKOCTU U raza Ha MOTPYKEHHOE B HUX TEIO.
BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. BozayxomnnaBanue

4.9

4.10

4.11

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Tela B BOJE OT 00bEMa
MOTPYKEHHOW B JKUAKOCTb yacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLLEH CUJIbI, ICUCTBYIOIIEH HA TEJO, MOrPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHUCHMOCTH BBITAJIKHBAKOLIEH
CWJIBI, IEMCTBYIOIIEH Ha TEJIO B XXUAKOCTH, OT Macchl Tela.
OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAOLIEH
CHJIBl, JACUCTBYIOLIEH Ha TeIo B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOW B JKUIKOCTh 4YacTU Tejla U OT IUIOTHOCTH
KUJKOCTH. Konctpyuposanue apeoMerpa WIH
KOHCTPYMPOBAHHE JIOJIKU u OIpeaeIeHUe eé
rpy30I10AbEMHOCTH

dusznueckue SBICHUS B npupoac: BIIMAHUC aTMOC(bepHOI"O
JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6

Texnuyeckue  ycrpoiicTBa:  cooOwIaroIMecs  COCY.IbI,
YCTPOMCTBO  BOJOINpPOBOJA,  T'MAPABIMYECKUH  Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPLIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbD, SHEPT A

5.1 Mexanunueckas pabota

5.2 Mexanndeckas MOITHOCTb

53 IIpocTble MeXaHU3MBI: phlyar, OJOK, HaKJIOHHAs IJIOCKOCTb.

' [TpaBuiio paBHOBECHS pbluara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe mpaBmwioy MexaHuku. KoadduuumeHt mnonezHoro

5.5 neicTBusi MexaHu3MOB. lIpocTble MexaHu3mbl B OBITY U
TEXHHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sneprus




5.8

IlonHas MexaHHYecKas OHCPIus. 3aKOH U3MCHECHUS U
COXpaHCHUA MEXaHUYeCKOH OHEPIrun

5.9

[IpakTuueckue padbOTHI:

Omnpenenenue paboThl CUIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHMM  Tela [0  TOPU3OHTAIBHOM  IOBEPXHOCTH.
HccnenoBanue ycnosuii paBHoBecHs peiuara. Mzmepenune KII1/]
HaKJIOHHOM IUIOCKOCTHU. l3ydeHune 3akoHa COXpaHEHUs
MEXaHUYECKOI SHeprun

5.10

5.11

®usnyueckue sIBJICHUS B IPUPO/JIC: PhIYary B TeJie YeJIOBEeKa
TexHuueckue  yCTpPOMCTBA:  pblyar, MOABWXKHBIA U

HGHOI[BPI)KHBIIZ 6J'IOKI/I, HAKJIOHHasA IIJIOCKOCTb, IIPOCThIC
MCXaHHU3MBbI B 6BITy

8 KJIACC

Kon
pas3jiena

Kon
3JIEMEHTA

IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOpUHU
CTpoeHHs BeliecTBa. Macca u pa3mepbl MosieKyJl. OIbITHI,
MOATBCPKAAIOIIUC OCHOBHBIC ITOJIOKCHU A
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU

Mogenu TBEpPAOro, *XHUAKOTO U Ta3000pa3HOTO COCTOSIHUNA
BemlecTBa. Kpucramimueckue u amopgHsbie Tena

OObsicHEHHE CBOICTB ra3oB, XHAKOCTEH M TBEPABIX TeNl Ha
OCHOBE ITOJIO’KEHHH MOJIEKYJIIPHOKUHETUYECKON TEOpUHU

6.4
6.5

CMauuBaHue u KalmuJIJISIPHBIC ABJICHUA

Temoroe pacIupeHuc U C:XaTue

6.6

6.7

6.8

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO
JIBYDKEHUS YACTHIL

Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI

Bunel Temnonepenauu:  TEIUIONPOBOAHOCTb, KOHBEKLHUSA,
U3ITy4YeHue

6.9

6.10

KonnuecTBO TEIIOTEL. Y aenbHasa TEINIOEMKOCTE BEIIECTBA

TemnooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHUE TETLIOBOTO
OaslaHca

6.11

IInaBnenne u OTBEPACBAHUC KPHUCTAINIMYECCKUX BCIICCTB.
y,[[eJIBHa}I TCIIJI0TA I1JIaBJICHUA

6.12

[TapooOpa3oBanne u kouaeHcaiusa. Mcmapenme. Kumenwme.
VnenpHas  Temmora  mapooOpa3oBaHHsS.  3aBHCHMOCTH
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS




6.13

Bnaxnocts BO3yxa

6.14

6.15

OHeprus TOIUIMBA. Y IeJbHAas TEIIOTa CrOPAHMS

[Mpunmuns! padotsl TemoBbix asurateneit KIIJ[ Temmosoro
asurarens. TeroBble OBUTATENW M 3allUTa OKpYy Karollew
cpensl

6.16

3aKOH COXpaHEHMsI U IPEBpAlllEHUs PHEPrMU B TEIUIOBBIX
npoueccax

6.17

[TpakTyeckue paboOTHI:

OnbIThI 10 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO
IPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB [IOBAPEHHOMN COJH
WJIM caxapa.

OnbITh IO HAOJIOJEHUIO TEMJIOBOTO PACIIMPEHHs I'a30B,
KUAKOCTEH U TBEPIBIX TEIL.

OnpezneneHue AaBICHUS BO3yXa B OaJUIOHE LINpUILIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBJICHMUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WIN OXJIAXKICHHSL.

[IpoBepka rumnoTe3pl JIUHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJOMKA JKUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPATYPBI.

Habmtoienue u3MeHeHUs BHYTPEHHEW SHEPruM Tejia B
pe3yJbTare Terionepeaayn U paboThl BHEIIHUX CHIL.

HccnenoBanue sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUU
XOJIOZAHOU U TOpsiYE BOBI.

OmnpeneneHne KOIMYECTBA TEIJIOTHI, TOJIyYEHHOTO BOJIOM
IIPU TEIJI000MEHE C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.

Omnpenenenue yieabHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHus.

Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

6.18

duznyeckue ABJICHHUS B nprupoac: MOBEPXHOCTHOC HATSXKCHUC
N KaIMUWJJIAPHBIC SBJICHUA B IIPHUPOAC, KPUCTAJIIBI B IMIPUPOJC,
nuznyuenue CouHua, 3amep3aHue BOJOEMOB, MOPCKHUE OpU3BL;
0o0pa3oBaHuE pOChl, TYMaHa, UHEsl, CHera.

6.19

TexHnueckue yCTpOiiCcTBa: KaIHJUISIPBI, IPUMEpBI
UCIOJIb30BAaHUSl ~ KPUCTAJJIOB, JKUJIKOCTHBIH — TEPMOMETP,
JaT4YUK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHa, JBHUTraTellb
BHYTPEHHEI 0 CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JI€KTpPI3aL[I/I}I TECII. I[Ba poada SJICKTPUICCKUX 3apa10B




B3aumopeiictBue  3apsbkeHHBIX  Ten.  3akoH — Kysona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT
BEJIMUMHBI 3apSJI0B M PACCTOSHUS MEX]Ty TeJIaMH )
OnekTpuueckoe noje. Hanpssk€HHOCTD 37IEKTPUYECKOTO TOJIA.

7.3 [IpuHuun  cynepno3uuuyd  DJIEKTPUYECKHX  Mmojed  (Ha
KaueCTBEHHOM YpPOBHE)

Hocutenun  snekTpuueckux  3apsAlioB.  DJIEMEHTapHBII

7.4 anekTpudyeckuil 3apsa. Crpoenue aroma. [IpoBonHuku u
JUBICKTPUKU

7.5 3aKOH COXpaHEHHUS JICKTPUUECKOTro 3apsiia

76 ONEeKTpUUECKUM TOK. Ycenosus CyILIECTBOBAHUSA

' ANEKTPUIECKOTO TOKa. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JleificTBUS DNEKTPUYECKOr0 TOKa (TEIIoBOe, XHMHUYECKOE,
) MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
73 Onektpuyeckas uenb. Cuna  Toka.  DIEKTpUYECKOE
' HAIPSHKEHUE
79 ComnpoTHuBICHHE TPOBOJHUKA. YACIBHOE COMPOTUBIICHHUE
' BEIIIECTBA
7.10 3akoH OMa a1 yyacTka Lenu
711 [TocnenoBarensHOE u napajuieJIbHOe COCIMHECHHE
' [POBOIHUKOB
712 PabGoTa 1 MOITHOCTH JEKTPUUECKOTO TOKA. 3aK0oH J[xoyms —
' Jlenma
713 DneKTpUYecKHe ey U TOTPEOUTEH ANEKTPUIECKOM SHEPTUN
' B ObITy. KOopoTkoe 3aMbIkanue
714 [TocrossHHbIE ~ MarHWThHL.  B3auMOIENCTBHE  MOCTOSTHHBIX
' MarHuTOB
715 MarnuTHoe nojie. MarHuTHoOE 1oJie 3eMJI U €r0 3HAYCHHE IS
’ JKU3HU Ha 3emiie
716 OneiT Opcrega. MarHUTHOE T0J€ DJIEKTPUUYECKOIO TOKA.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBME MarHUTHOrO TIOJISI HAa TPOBOJHUK C TOKOM.
717 ONEeKTpOABUTATENb IOCTOSIHHOTO ToKa. Mcmonb3oBaHue
' ANEKTPOJIBUraTeleii B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCIoOpTe
718 OnbiTel @apazess. SIBIeHUE 3JIEKTPOMArHUTHOW WHIYKIIUU.
' [TpaBuo Jlenma
OnekrporeHepatop. CrnocoObl TMOTYYEHHsS] JIEKTPUUYECKON
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOUYHHUKAX
SHEPTUH
7.20 [TpakTuyeckue paboOTHI:




7.21

7.22

OMBITHI 10 HAOIIOACHUIO DIICKTPU3ALIAN TNl HHIYKIIUEH U TIpU
CONPUKOCHOBEHUHU.

HccnenoBanne  A€MCTBUS — AJNEKTPUYECKOrO  MOJIA  HA
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u© mpoBepka pabOThl  ANEKTPUYECKON  Lenu
IIOCTOSIHHOT'O TOKA.

W3mepeHue U perysinpoBaHUe CUIIbI TOKA.

W3mepenue U peryiupoBaHuie HaIlPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKAa, HIYILIETO Yepe3
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpPA W HAIPSDKEHUS HaA
pe3ucrope.

OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPUUYECKOIrO
CONPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBL, IUIOHIAJH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

IIpoBepka  mpaBuia  CIOXKEHUS  HANpsDKEHUH — 1Ipu
MOCJIEZI0BATEIbHOM COEAMHEHNUH JIBYX pe3ucTopoB. [IpoBepka
IpaBWia s CUJIbl TOKa IPU MapajljIeIbHOM COEIMHEHUU
pesuctopoB. Ormpezenenne padbOThl 3IEKTPUUECKOTO TOKa,
uaymero yepe3  pesucrop. OmpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO YeEpe3
JaMIIOUKy, OT HampspbkeHuss Ha Hed. Omnpenenenue KITJI
HarpeBatensd. lccnenoBaHWe MarHUTHOTO B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3ydyeHune MarHuTHOro moJs
MOCTOSIHHBIX MarHUTOB HPU WX OOBEIWHEHUU U Pa3/ICICHUM.
HccenenoBanue qeNCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenky. ONBITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI
B3aUMO/ICMCTBUS KaTYIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJ€HUsT ToKa B KaTymke. M3ydeHue pAeicTBus
MarHMTHOTO IOJI Ha IIPOBOJHHUK ¢ TOKOM. KoHcTpynposanue
U u3ydeHue paboTsl snektpoxasurarens. Vzmepenue KIIJI
AIIEKTPOIBUTaTEIbHON yCTaHOBKU. OMBITHI IO UCCIIEI0BAHUIO
SBJIGHUSl  AJIEKTPOMArHUTHOM  MHIYKLUUU: HUCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKIIMOHHOTO TOKa

dusnyecKue SBICHUS B IPUPOJIE: NIEKTPUUECKUE SIBICHUS B
atMocdepe, IMEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emid, Npeid MOICOB, POJIb MAarHUTHOTO TIOJSI JIS
KU3HM Ha 3eMJIe, OJISIPHOE CUSHUE

Texuuyeckue yCTpOf/'ICTBaI 9JICKTPOCKOII, aMIICpMCTp,
BOJIbTMETpP, PpPeoCTaT, CUETUYHK BHCKTpH‘ICCKOﬁ 9HCPTHH,

JIEKTPOOCBETUTEIBHBIE npuOopHI, HarpeBaTeJIbHbIE
AIEKTPONPUOOPHI (mpumeps), 3JIEKTPUYECKHE
MIpeIOXpaHuUTeNH, AJIEKTPOMAarHur, AIIEKTPOJIBUTATENh

IMOCTOAHHOI'O TOKA, rCHEPATOP IMMOCTOSAHHOI'O TOKa




9 KVIACC

paI:;([):na Kon anemenTa IIpoBepsieMbIE 3JIEMEHTHI COCPIKAHUS
MEXAHUWUYECKUE SBJIEHUA
2.1 Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
' orcyéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
8.4 HepaBnomepnoe npsimonuHeliHoe aBuxenue. CpenHsis u
' MI'HOBEHHAsl CKOPOCTh TeJla [IPU HEPABHOMEPHOM JIBH)KEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOIIMHEHHOE TBUKCHHE
8.6 CBobonHoe nagenue. OnpiThl [anues
PaBHOMepHOE nBWXKeHHE MO OKpyxHOcTU. l[lepumon u
8.7 yactoTa oOpamenus. JluHeliHas ©  yrjaoBas CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIUI Cynepno3uuu CUiI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 213 Cuna TpeHus: cuiia TPEHHUS CKOJIbKEHUS, CUjla TPEHUS
' MOKOSI, IPYT'He BUJIbI TPEHUS
2 14 Cuna TsOKECTH M 3aKOH BCEMHPHOIO  TATOTEHUS.
' YckopeHne cBOOOIHOTO MaIeHUS
215 JBuxenune tuaner Bokpyr Comnna. IlepBas kocmuueckas
' ckopocTh. HeBecoMocTh 1 neperpysku
8.16 PaBHOBecue marepuaiibHOI TOUKU. AOCOJIIOTHO TBEPIOE TEIIO
217 PaBHOBecue TBEpHOro TENa C 3aKPEIUIEHHOM OCHIO
' BpaieHuss. MoMeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyiibe cusl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeaktnBHOE NBHKEHUE
8.21 Mexanuyeckasi paboTa U MOIITHOCTh
8.7 Pabora cun TskecTH, ynpyroctd, TpeHus. CBsi3b DHEPruM U
' paboThI
23 [ToreHunanbHast FHEPrHs Tela, MOJHATOTO HaJ TOBEPXHOCTHIO
' 3emin
8.24 IToTreHnmanbHas YHEPrUs CKATOU NPYKUHBI




8.25

Kunernueckas »sHeprus. Teopema O KHHETHUYECKOH
SHEPruu

8.26

8.27

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

[TpakTuyeckue paboOTHI:

OnpezneneHue cpemHedl CKOPOCTH CKOJBKEHHUS Opycka Win
JBYKCHUS IIApUKa 110 HAKJIOHHOW TUIOCKOCTH. OnpesencHue
YCKOpPEHHs Teja TPU PABHOYCKOPEHHOM JIBUKCHHUHU IIO
HaKJIOHHOM IJIOCKOCTH.

HcenenoBanue  3aBUCMMOCTHM  IIYTH  OT  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
IIpoBepka rumnoTessl: €CJIM NPU PAaBHOYCKOPEHHOM JBUKECHUH
0e3 Ha4aJbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX
YHCEeNI, TO COOTBETCTBYIOIIME IPOMEXKYTKH  BpPEMCHHU
OJIMHAKOBBHI.

HccnenoBaHre 3aBUCUMOCTH CHJIbI TPCHHS CKOJIBKEHHS OT
CWJIBI HOpMaJIBHOTO jaaBiieHusi. Onpenenenue kodpduimenta
TPCHUA CKOJIbKCHUA. OHpeI[eJIeHI/IC JKECTKOCTH IMPY>XUHBI.
Onpezaencare pabOThl CHJIBI TPEHUS MPH PABHOMEPHOM
JABHUXKXCHUU TCJ1a 10 FOpH3OHTaJILHOﬁ IMOBCPXHOCTH.
Onpenenenue padOThI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a €
UCIIOJIb30BAaHUEM HEIOJIBH)KHOTO U TIOJBHIKHOTO OJIOKOB

8.28

@u3nyeckue SBJIEHUA B MNPUPOJEC: NPUIUMBBL U OTJIMBBI,
newkeHne raHeT CoONMHEYHOW  CHUCTEMBI, PEaKTHBHOE
JIBUKEHUE KUBBIX OPTAaHU3MOB

8.29

Texunueckue YCTpOﬁCTBaZ CIIMAOMETP, HATYHUKU ITOJIOKCHU,
pacCTodHNA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe paBmwxkeHune. (OCHOBHBIE  XapaKTEPUCTUKU

o1 KOJICOAHMIA: TIEPHOJI, YACTOTa, AMILIUTY 1A
9.2 MareMaTtuyeckuii U INpYKUHHBIM MaATHUKU. lIpeBpainenue
’ HHEPIUu MpH KojaeOaTeTbHOM JABHKEHUH
93 3aryxatomue — KoJjeOaHus.  BBIHY)XIEeHHbIE  KOJeOaHWMs.
' Pe3onanc
Mexannyeckue BosiHbI. (CBOMCTBa MEXaHMYECKHX BOJIH.
9.4 [IpononpHBIE U TIONIEpEYHbIe BOIHBI. J{JI1HA BOJIHBI U CKOPOCTh
' e€ pacnpocTpaHeHusi. MexaHnuecKkue BOJIHBI B TBEPAOM Telle,
CEHCMHYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 WHudpa3Byk u yabTpa3Byk
[TpakTueckue paboThI:
9.7 Onpenenenue YaCTOTEI Hu rnepuojia KOJIeOaHuit

MaATEMAaTHYCCKOIO MassiTHHKA.




9.8

9.9

OnpezneneHre 4acTOThl M Iepuojaa KojeOaHUH MpPyKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCHMOCTH nepuozaa KoJieOaHmi
HOJIBELIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. WccnenoBanne
3aBUCHMOCTH TI€pHoJia KOJIeOaHuil MPYKMHHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH HepuoAa KojaeOaHuH
rpy3a, MOABEIICHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH
npy>XuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

dusnyeckue SABJICHUI B Ipupoac: BOCHPHUATHUE 3BYKOB
KUBOTHBIMH, 3EMIICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMHU,
9X0

TexHuueckue  ycCTpoicTBa: 9X0JIOT, UCIOJIb30BAHUE
yJIBTPa3ByKa B ObITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJNEeKTPOMarHuTHOE  Mojie.  DJEKTPOMAarHUTHHIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[kasna 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnekrpoMarHutHas npupoaa csera. CKOpoOCTb — CBera.
' BoJHOBBIE CBOICTBA CBETA
[TpakTyeckue paboOTHI:
10.4 N3yueHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOUIBIO
MOOMIIBHOTO Tene(oHa
10.5 ®dusnyeckue SBICHUS B MpUpOJe: OMOJOTHYECKOE NIeHCTBUE
' BUJMMOTO, YJIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3IIy4eHU
106 Texuuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. IcTouHMKH cBETa
11.2 IIpssMONMHENHOE pacIIpOCTPaHEHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKeHUs CBETa
114 IIpenomnienne cBera. 3akoH mpenomsieHusa cBeta. llomHoe
' BHYTpPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop stydeit B 1uH3e
11.6 Ornruueckas cucteMa oToariapaTra, MUKPOCKOIIa B TEJIECKOTa
117 I'maz kak omnruueckas cuctema. bimsopykocte n
' JaTbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B cnekTp. OmnbiTel HbioToHa.
' CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckue paboOTHI:
11.9 HcenenoBanue 3aBUCUMOCTH yTIila OTPAXKEHUsI CBETOBOTO

Jy4a OT yIJia MaJeHHUs.
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W3ydyeHne XapakTepUCTHK H300pakeHUs MpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanne  3aBUCMMOCTH  yrjla  IPEJIOMIICHUS
CBETOBOI'O JIyya OT YIJIa [aJIeHUs Ha TPAHUIIE «BO3LyX — CTEKIIO».

[TonyueHue wu300pakeHUN C TIOMOIIBIO COOMpArOIICH
JIUH3BL.

Onpenenenre (POKYCHOTO pPACCTOSHUS W ONTUYECKOM
CHUJIbI COOMPAIOIICH JTNH3BI.

OnbITH IO PA3TI0KEHHUIO OEIIOTO CBETa B CHIEKTP.

OnbITel 1O BOCHPUSATUIO IIBETa MPEIMETOB IMPU UX
HAOJII0/IEHUU Yepe3 1[BETOBbIE (GUIbTPHI

11.10

duznueckue siBiaeHUs B npupoje: 3atmenus ConHua u JIyHsl,
[[BETa TEJ, ONTHYCCKUE SBJICHHS B arMmocdepe (1BeT Hebda,
pedpakius, pagyra, MUPax)

11.11

TexHuyeckue yCTpOICTBa: OYKH, MHEPHUCKOI, (oToammapar,
ONTHUYECKHE CBETOBOIbI

KBAHTOBBGIE SABJIEHUA
121 OmnsiTel Pesepdopna m mnanerapnas Mojaenb atoMa. Mojenb
' aroma bopa
122 Vcnyckanue ¥ NOMVIOIIEHHE CBeTa aroMoM. KBaHTHI.
' JluneityaTele CIEKTPHI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenune atomHoro sapa. HykinoHHas Mozienb aTOMHOTO A1pa.
' N30Toms!
12.5 PagnoaktuBHble  mpeBpameHusd. Ilepuon — momypacmana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXpAaHEHMs 3apsIOBOTO U
' MacCOBOT'O YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
12.8 Peakuuu cuHTe3a u geneHus sanep. VcTouHuUKM 3Hepruu
' CounHua 1 3BE31
12.9 SAnepHas sHepreTuka. /leficTBHe paJlOaKTHBHBIX W3IIy4EHHUI
' Ha KUBBIC OPTaHU3MBI
[TpakTHyeckue paboTHI:
HaGnroneHue CrijlonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
12.10 HccnenoBanue TpPEKOB: HM3MEPEHUE DSHEPIUM  YACTHUIIBIIO
TOpPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paaroakTuBHOTO GpoHa
®dusuyeckue  ABJIEHUS B INPUPOAE:  €CTECTBEHHBIN
1211 palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJuOAKTHUBHOE

W3JIy4eHHUE PUPOTHBIX MUHEPAJIOB, IEHCTBHE PATHOAKTUBHBIX
U3ITy4YEHU Ha OpraHUu3M YeJloBeKa




12 TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIMBUIYaJIbHBINA
' JO3UMETp, KaMmepa Buiibcona



ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kona
NpoBepseMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu GpU3NKK B HAYYHOU KapTUHE MHUPa; CHOPMUPOBAHHOCTD
0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBS3M U I103HABAEMOCTU
SBIICHUA  TPUPOABI, O POIM  IKCIEepuMeHTa B  (usmke, o0
cucreMooOpa3syomeil ponu QUMK B Pa3sBUTHHM €CTECTBEHHBIX Hayk,
TE€XHUKU M TEXHOJOIHH, 00 3BOMIOLUHN (PU3NYECKUX 3HAHUN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJI€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, 00bSICHEHHE MPOLIECCOB
OKpYaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHus O BUJAX MaTepuu (BELIECTBO U IOJE), O JIBUKEHUU KaK Crocode
CYLIECTBOBaHMsI MaTepuH, 00 aTOMHO-MOJIEKYJSIPHOI TEOPUH CTPOCHMS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHUN MPUPOAbI (MEXaHUUECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IvyaTh
SBJICHUS 110 OMMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBICHUE; YMEHHE PacIlO3HABATh
IPOSIBJIEHUE HM3YUEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOLIEM MUDE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Brnanenue ocHOBaMM NOHSTUHHOIO anmnapara U CUMBOJMYECKOTO S3bIKa
(GU3UKA U WCTOJIB30BAHME MX IS PEIICHUs] YUeOHBIX 3a/iay; yMEHUe
XapakTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS W TPOIECCHI,
UCTIONB3Ys QyHIaAMEHTAIbHBIC U YMITUPUIECKUE 3aKOHBI

YMeHHe ONuChIBAaTh HU3YYCHHBIC CBOICTBa T€l U (I)I/I3I/I‘IGCKI/IC SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/Ie BCIIMYHHBI

Brnanenune ocHoBaMH METO/10B HAyYHOT'O TIO3HAHUS C YYETOM COOJIIOICHUS
npaBui 6€30MacHOro Tpyia: HaboIeHHe (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITEIbHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M3
JTAHHOTO Habopa 00OpYJ0BAHUS 110 MHCTPYKIIUH, ONTUCHIBATH XOJI OIBITA U
3aIMHChIBaTh €T0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX HM3MEPEHUN (U3NYECKUX BEITUUMH:
yMEHHE  IUJIaHUPOBaTh  M3MEPEHHUS,  CAMOCTOSITEIbHO  COOMUpaTh
SKCIIEPUMEHTAIIbHYIO YCTAHOBKY 10 MHCTPYKIMH, BBIYMCISATH 3HAYEHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM
MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHNUI;

IIPOBEJCHUE  HECIOXKHBIX  OJKCIEPUMEHTAIBHBIX  HMCCIEIOBAHU;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTANIbHYIO YCTAaHOBKY U TIPOBOJUTH
MCCJIEIOBAHME 110 UHCTPYKILIMH, [IPECTABIATH MIOJyUYE€HHBIE 3aBUCUMOCTH




¢u3nUecKuX BEJIWYMH B BUAE TaOMUI U TpapuKOB, YUYHUTHIBATH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MUCCIICOBAHHS

[TonnMaHme XapakTEePHBIX CBOUCTB (PU3NUECKUX MOJIeTeH (MaTepraabHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIN CTPOSHHSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IIJIAHETApHAs MOJENb aTOMa, HyKJIOHHAs: MOJEJIb aTOMHOTO
A1pa) U yMEHUE IPUMEHATH UX IS 00bACHEHHUS (PU3NYECKHUX IPOLIECCOB

VYMeHne 00BSCHATh (PU3NUECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMid NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BbIABJIATL MPUYUHHO-CICACTBCHHBIC CBA3UM U CTPOUTH
O0O0BSICHEHHE C OMOpPOW Ha M3yYCHHBIE CBOMCTBA (PM3MYECKUX SIBICHHH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmeHue pemaTh pacy€THble 3a1a4u (Ha 6a3e 2 — 3 ypaBHEHUH ), UCIIOJIB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE BETMUNHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE yCJIOBUE 33/1a4H, BBIABIATH HEJIOCTAIOIINE JaHHbIE,
BbIOMpaTh 3aKOHbI U (opMysbl, HeoOXoauMble s €€ pelieHus,
MCIIOJIb30BaTh CIIPAaBOYHBIE JIaHHBIE, NPOBOJUTH PAcuéThl U OLIEHUBATH
PEATMCTUYHOCTD IOJTYYEHHOT0 3HaUeHUs (PU3MUECKON BETMUMHBI; YMEHHUE
ONpeneNiTh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, IOJYYEHHOH IpH
pELICHUH 3aJjauu

YMeHHe XapakTepru30BaTh IPUHIUIIBLI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB MO MX OMUCAHUIO, UCIIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30BaTh 3HaHUSI 0 PU3NYECKUX SBICHUSX B TTOBCETHEBHOM
KU3HU JUIsl oOecnieueHuss 0e30MacHOCTU NMpH oOpalleHuu ¢ OBITOBBIMU
npuOopaMy M TEXHUYECKHMMH YCTPONCTBAMH, COXPAHEHHS 370pPOBbS U
COOJIIOJIEHHsSI HOPM 3KOJIOT'MYECKOTrO TOBEACHUS B OKpY’Karollel cpene;
NOHUMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (QHU3UKH MU
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIIOIB30BAHUS

11

OneiT moucka, mpeoOpa3oBaHUsT M MpeACTaBIeHUS HHOpManuu
¢u3nueckoro coxepkaHus C  MCIOJIb30BaHHMEM HMH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMH; yMEHHME OLIEHUBATh JIOCTOBEPHOCTH
NOJYyYeHHOH MH(POpPMALMM HAa OCHOBE HUMEIOIIMXCS 3HAHUA W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB; YMEHUE MCIIOJIb30BaTh IIPU BBIIIOJHEHUHU
y4eOHbIX 3a/JlaHUil HAyYHO-TIONMYJSIPHYIO JIUTEPATypy (HU3UUECKOro
COJIep’KaHusl, CIpPAaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer;
BJIa/ieHre 0a30BbIMHM HaBbIKaMU MPeoO0pa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HaKOBOM CHCTEMbl B JpPYIyl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HWH(opManuu u3
HECKOJIbKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 371eMeHT COAEPKAHUSA
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHudeckoe JBHXKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuUéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

19 PaBHOMepHOe W HepaBHOMepHOe jBikeHHe. Cpemssisi ckopoctb. Dopmyna s
' BBIYHCIICHUS CPEIHEH CKOPOCTH: V = S/t

PaBHOMCpHOC HpﬂMOJ’IHHCﬁHOC JABHOKCHHC. 3aBHCHUMOCTh KOOpJZMHATBI TEJjla OT
BPEMCHH B CJIy4a€ paBHOMCPHOTI'O HpHMOHHHeﬁHOFO JABUMOKCHU !

L3 x(t)=x,+vf

I'paduku  3aBUCHMOCTH OT BPEMEHH ISl TPOCKIHMH CKOPOCTH, TPOCKIUU
IepeMeNIeHus, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUN

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JBHIKCHUA:

Sx':r:l = 1-'.|;|: *f—-ﬂ'x *

(] iy

@opMyIIbI I TPOESKIUU NTEPEMELEHUS, IPOEKIIMN CKOPOCTH U IIPOEKIIMHN YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 'Sx(r)zvl}x'r_'—ﬂx'%‘
U_\'('f)zuﬂ_\'—l_ﬁg' 1,

a,(f)=canst,

o] q

2 2 _hn
Uay Uty 2y Sy

I'paduiku 3aBUCUMOCTH OT BpEMEHH AJIsl MPOECKIIUN YCKOPEHUS!, IPOEKLUU CKOPOCTH,
MIPOCKLUU IIEpEMELIEHUs, KOOPAUHATBHI IIPU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM
JBHKECHUU

CBobognoe mnazaenue. dopmynbl, onuckiBaIIde CBOOOJHOE TMaJeHHE Teia II0
L5 BEPTUKAIM (ABM)KEHUE TeJla BHU3 MJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIIMH YCKOPEHUS, TPOEKIIMHU CKOPOCTH U

KOOPAWHATEI ITpU CBO60,[[HOM MaaCHUM TCJIa IO BEPTUKAIIN

CKOpOoCTh PaBHOMEPHOTO JBMKCHHSI TeJIa 110 OKPY>KHOCTH. HarpasiieHne CKOpOCTH.
®opmysia I BBIYMCICHHS CKOPOCTH Ye€pe3 pPaauyC OKPYKHOCTH M MEPHO]
1.6 oOparnieHus:
L= 2R

T




LentpoctpemurenbHoe  yckopeHue.  HampaBienwe — LEHTPOCTPEMUTEIHHOIO
yckopenus. @opmyia sl BBIYUCICHUS YCKOPEHUSI:

®dopmyiia, cBsI3bIBAIONIAs IEPUOJT U YACTOTY OOpaLICHHUS:

V=
T

1.7

1.8

Macca. IInotHocts BemecrBa. @opmyJia sl BBIYUCICHUS TIJIOTHOCTH:

_om
V

Cuia — BCKTOpHasi1 (bHSI/I‘leCKaH BeanunHa. CloskeHue cuil

1.9

1.10

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:
F=m-a

CoHarpaBieHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ICHUCTBYIOIIECH Ha
TEJ0

Bzaumopeiictue ten. Tperunit 3akoH HeroToHa:

Fry=-Fi

1.12

TpCHI/Ie IOKOsA W TPCHHUE CKOJIBXCHUA. d)opMyJIa JJIs1 BBIYMCIICHUSA MOAOYJI CHIIbL
TPCHUA CKOJILXKXCHUA!

Frpzp-;"-f

1.13

Hedopmarius Tena. Yopyrue u Heynpyrue nedopmaiuu. 3aKoH ynpyroi nedopmaruu
(3akoH I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=G.—1 _2

'L
Cuna TsprecTu. Y CKOpeHue CBOOOTHOTO TTaICHHS.

dopmyna 17 BEIYUCICHUS CUIIBI TSHKECTH BOM3H moBepxHocTH 3emnu: F = mg.
JBrxenue manet Bokpyr Connua. Ilepas kocMuueckast ckopocts. HeBecoMocTs u

Ieperpy3Ku

1.15

1.16

Nwmmynbse Tema — BekTopHas pu3ndecKkas BeIMYnHa.
D=mi
Nmnynbe cucrems Ten. U3MeHnenne ummyJibea. MMIyabe custbl

3akoH COXpaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTEMBI TCII:

D=1, +in, U, =const




PeakTuBHOE NBUKEHUE

1.17

1.18

1.19

1.20

Mexannueckasi pabora. @opmyia 175 BBIYUCICHUS PaOOThI CUIIBL:

A=Fscosc

Mexanandeckas MOIIIHOCTbB:

N=2
'

Kunernueckas u IIOTCHIHAJIbHAasA SHEPI'Us. dDOpMyna JJIs1 BBIYMCIICHUA
KHHETHYCCKOM OHCPIHUu:

HEJE
Be=mm

TeopeMa 0 KHUHETHYECKOU OHCPI'Uu. CDOpMYJ'Ia JJIs1 BBIYHMCIICHUA HOTGHHI/IaJIbHOﬁ

OHCPI'vM TCJa, HIOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexannueckas OHCPIUA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. PopmyJia 17 3aKOHA COXPaHEHUs
MEXaHUYECKOM YHEPIUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MomenT cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,

n= Anonesnas
Aﬁrpaqx

1.21

JlaBiieHure TBEPAOTO TENa.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
F
P= S
JaBnenue raza. ATMocepHOe TaBiIeHHUE.
IM'uapocTaTdeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMmya 7151 BBIYHCIICHUS TaBJICHUS] BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnudeckuii mpecc




1.23

3akoH Apxumena. @opmyiia Juisl ONpeNEICHNs] BEITAIKUBAIOIIEH CUJIB, IEHCTBYIOIIEH
Ha TEJI0, IOTPYKEHHOE B KUAKOCTb WM Ia3:

Fap =PV

VcaoBue nnaBanus tea. [lnaBanue CYZI0B U BO3AYXOILJIaBaAHUEC

1.24

1.25

Mexanuyeckue KonebaHus. AMIUTUTY/A, IEPUO U YacToTa Konebanui. Dopmyia,
CBSI3BIBAIOIAS YACTOTY U MEPHOA KOJICOaHHHA:

MaremaTuueckuii W TNPYXKUHHBIA MaATHUKHA. lIpeBpamieHne -sHEpruum npu
KoJe0aTeIbHOM ABMKEHUU

1.26

1.27

1.28

3aryxatomme Konebanus. Berayxaennsie konedanus. Pesonanc
MexaHU4eCcKrue BOJIHBI. HpO,Z[OJIBHBIe U IIOIICPCYHLIC BOJIHBI. I[J'H/IHa BOJIHBI H
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

h=v-T
3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC 3By1(0BOI>i BOJIHBI Ha I'paHUIC OBYX
cpen. MndpasByk u ynbTpa3Byk

1.29

1.30

IIpakxmuueckue pabomul

N3mepenne cpenHedl IJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL, Kod(UIMEeHTa TPEeHHUs] CKONBXKEHHs; PAaOOThl CHJIBI TPEHHUS, CHIIbI
YOPYTOCTH; CpeIHEeH CKOpOCTH [BMXKEHHS Opycka MO HAaKIOHHOW IUIOCKOCTH;
YCKOpeHHUs1 OpycKka Ipu JBH)KEHUHU MO HAKJIOHHOW IMJIOCKOCTH; YaCTOTHI U MEPHOAA
KoleOaHUH MaTeMaTH4ecKoro MasTHUKA; 4YacTOThl M Tepuoja KoJiebaHui
MPY>KUHHOI'O MasTHHWKA, MOMCHTa CHJIbI, I[GflCTB}H—OIIIGFO Ha pbIyar, pa6OTI)I CHJIBI
YOPYTOCTH MpHU MOABbEME Ipy3a C MOMOILBIO HEMOJABMKHOTO OJ0Ka; paOOThl CHIIBI
YOPYTOCTH MPHU NOIBbEME Ipy3a ¢ TOMOIIBIO MOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00bEMaA MOTPYKEHHOM yYacTH
Telaa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHJIBI OT MaccChl
Tela; CHJIBl TPEHMSI CKOJBXEHMsSI OT CHJIbI HOPMaJbHOTO JAaBJICHMS M OT poja
MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B PY>KHUHE, OT CTENEeHH JieopMaluu
NPY>KUHBI;, YCKOpeHHs OpycKa OT yrjla HakJIOHa HaIlpaBISAIOLIEeH; neproaa (4acToThl)
KoJIeOaHUH HUTSHOTO MAasiTHUKA OT JJIMHBI HUTH; MEPHOAa KoeOaHUi MPY>KUHHOTO
MasTHHKa OT MacCChl I'py3a " )KECTKOCTH MPYKHUHBI; UCCIICAOBAHNEC HE3aBUCUMOCTHU
nepuofa KojiebaHWM HUTSHOTO MasTHHKA OT Macchl rpysa. [IpoBepka ycroBus
PaBHOBECCHSA pblUara

Dusuueckue A61eHUa 8 npupooe: TIPUMEPHI IBUKEHUS C pa3IMYHBIMU CKOPOCTSIMH B
YKUBOW M HEXKUBOU MPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, PUIIUBBI
U OTJIMBBI, IBM>KEHHUE TUTaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBH)KEHHE >KMBBIX
OpPraHM3MOB, pblUar B TeJe YeJoBeKa, BIUsSHIE aTMOC(EpPHOro 1aBIeHUs Ha KUBON
OpraHu3M, IUIaBaHUE pPbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMU, 3E€MJIETPSACEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, X0




Texnuueckue ycmpoﬁcmea.‘ CIIUAOMCTpP, MAATUUKH II0JIOKCHUSA, PACCTOSAHUA U
YCKOpC€HHs, OUHAMOMCTp, IIOAUIMIIHKMKH, PAKCThI, pbIyar, HO,I[BPI)KHLIﬁ n
HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTb, IIPOCTBIE MCEXAHHU3MbI B 6I)ITy,

131 COOOIIAIOIIUECS] COCYAbl, YCTPOHCTBO BOJOMPOBOJA, THUIPABIWYECKUN TIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEpP, TOPIIHEBOM HAcOC, AapeoMeTp, dXOJOoT,
WCIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHUSI BEIIECTBA.

2.1 Mopgenu  TBEPAOTO, IKUAKOIO M ra3oo0pa3HOrO0  COCTOSHMH  BEIIECTBA.
Kpucrannuaeckue u amopgHbIe Tena

9 JIBrkeHne yactull BemectBa. CBA3b CKOPOCTH ABUKEHUS YACTHUL C TEMIIEPATypOH.

' BpoyHnoBckoe nuxkenue, nuddysus

2.3 CmauvBaHuE M KallWUISIPHBIE SIBJICHUS

2.4  TemnnoBoe pacuIMpeHUE U CKaTUE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sneprust. Pabota u reronepenaya Kak ciocoObl U3MEHEHU S BHYTPEHHEN

' SHEPruu

2.7 | Bwuasl Temonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue u oxnaxaenue ten. KonudecTBo TEmaoThl. Y AelibHAs TEMIOEMKOCTD:

2.8

O=am(t,—1)
3aKOoH COXpaHEHUs PHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTO OaaHca:

2.9 Ql +Q2 +---:0
510 Ucnapenue u kouaeHcanus. Mi3aMeHneHne BHyTpEHHEN SHEPTUH B TPOLIECCE UCTTAPEHUS
' 1 KoHjieHcanuu. Kurnenue sxuaKocT. Y ienpHas TermioTa nmapoodpaszoBanus: L = O/m

2.11  BnaxHOCTh BO31yXa
[TnaBnenue u kpuctamuzanus. 3MeHeHrne BHYTPEHHEH SHEPTUH MPHU TUIABIICHUU U
KpUCTAJUTH3alUU. Y IeTbHAs TETUIOTa TIaBICHUS:

2.12

‘ _9
- m
)13 BHyTpeHHss s5HEpTrust CropaHus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOpaHus TOTUIUBA: ¢ =
' Q/m

2.14  Tpunruns! paboTsl TemnoBbix aurareneii. KI1J[ rermoBoro apuraresns
IIpakxmuueckue pabomol
N3mepenne yaenpbHOM TEMIOEMKOCTH METALIHYECKOTO IWIMHAPA;, KOJUYECTBA

515 TEIUIOTHI, TTOJIy9eHHOTO BOJIOM KOMHATHOW TeMmmepaTyphl (PUKCHPOBAHHOW MAacChl, B

KOTOPYIO OIIYHICH Har peTLIﬁ MUIMHAP,; KOJIUYCCTBA TCIUIOTHI, OTAAHHOT'O HArpCThIM
MUJIIMHAPOM, ITOCJIC OITyCKaHHs €ro B BOAY KOMHAaTHOM TCMIICPATYPHI; OTHOCHUTEIbHOMI
BJIA’JKHOCTH BO3yXa, yHeHBHOﬁ TEIUIOTHI IUIABJICHUS Jbaa. MccnemoBanue H3MEeHEHUS




TEeMIepaTypbl BOJBI MpPH paA3IMYHBIX YCIOBHUSX; SBJICHHUS TEIUIOOOMEHA MpU
CMEIIMBAHNUN XOJOJHOW U TOpsiYe BOJBI; IPOLIECCA UCTIAPEHHUS

Dusuueckue sA61€HUS 8 npupode.‘ MOBCPXHOCTHOC HATSXKCHUC W KAIMWJIAPHBIC

2.16  sBiIeHUS B NOpUpPOAE, KpUCTALUIbl B mpupojne, uzinydenue ConHila, 3amep3aHue
BOJI0EMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOChl, TYMaHa, WHEsl, CHera
Texnuueckue ycmpoucmea: KallWUISAPbl, NPUMEPBl HCIOIb30BAHUS KPHUCTAIIJIOB,
2.17  XUAKOCTHBIA TEPMOMETP, TaTUYUK TEMIIEPATYPhl, TEPMOC, CUCTEMA OTOIIEHUS IOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOUHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1  Dmnekrtpuzauus tein. J[Ba BUia 3JIEKTPUUECKUX 3apsA0B
3.2 BzaumojelcTBUE 3apsiKEHHBIX Tel. 3akoH Kynona
3.3 ' 3akoH coxpaHEHHSs JIEKTPUUECKOro 3apsaa
34 Onekrtpuueckoe none. Hanpsok€HHOCTh  3nekTpuyeckoro  nois.  [IpuHnun
' CYTNEPHO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenu »snextpuueckux 3apsagoB. JleficTBHe  AJIEKTpUYECKOro IOJIA Ha
' 3eKTpUuUecKue 3apsaabl. [[pOBOAHUKY U JUAIEKTPUKU
[TocTostHHBIN anekTpuueckuil Tok. JleWcTBusi snmekTpuueckoro Toka. Cuiia ToOKa.
3.6 = Hampsokenue.
I=q/t, U=A4/4
37 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 = 3akon Oma s ydacTka snektpudeckoit uenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9  IlapamnensHoe coeMHEHNE MTPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1I; R:%.
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
3.10  PaGorta u MOIIHOCTH deKTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 0=I 2 Rt
312 OnbIT OpcTena. MarHuTHOE MOJE MPSAMOTO MPOBOJAHUKA C TOKOM. JIMNHMM MarHUTHOU
) WHTyKIIAH
3.13  MarauTHoOe 110JIe TIOCTOSTHHOTO MaruuTa. BzanMoneicTBre MOCTOSHHBIX MarHUTOB
3.14  JleiicTBME MarHUTHOTO MOl HA IPOBOJHUK C TOKOM
3.15  Omnpitel ®apanesd. SIBnenue snekTpoMarHuTHON HAYKIuU. [Ipasuio Jlenna
3.16  Ilpakxmuueckue pabomol




N3mepenue 31eKTpUUECKOT0 COIPOTUBIIEHHS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUECKOTO
TOKa; pabOThI JEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA, BOSHUKAIOLIETO B IPOBOJAHUKE (PE3UCTOPBHI,
JIAMII0YKa), OT HAIPSKEHHsI Ha KOHIIAX IPOBO/IHUKA; 3aBUCUMOCTH COIIPOTUBIICHUS OT
JUIMHBl TPOBOJHMKA, IUIOIIAAM €ro IONEpPEeYHOro CEYeHHUs U  YAEIbHOIo
COIIPOTHBIICHUS.

[IpoBepka npaBuia A 3JIEKTPUUYECKOIO HANPSIKEHUS INPU IOCIEN0BATEIBHOM
COEIUHEHUHM TIPOBOJHUKOB; IpaBuia s CHJIBl DJIEKTPUYECKOIO TOKa IpHU
[apajuIeIbHOM COEAMHEHNN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuyeckue A6NeHUss 6 Npupoode: BJICKTPUUYECKUE SABIEHUS B arMmocdepe,

3.17 | DJNEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIE 3eMJIH, Apeiid MOIOCOB, POIh
MarHUTHOTO TOJIA JJIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texuuueckue ycmpoticmea: 3MEKTPOCKOI, aMIEPMETP, BOIIBTMETP, PEOCTaT, CYETUUK
318 ANEKTPUYECKOM DHEPruH, SJICKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHbBIE
' ANEKTPONPUOOPHl (MIPUMEPHI), SJIEKTPUUECKUE MPEAOXPAHUTENN, SICKTPOMArHHUT,
3JIEKTPOJIBUTAaTEh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
3.19  DnexrtpomarautHble BOAHBIL. [lIKkana 3€KTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozeinb cBeta. [IpsMonnHeliHoe pacpOCTpaHEHUE CBETA
3.21  3akoH orpaxenus cBera. [lnockoe 3epkano
3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23  Jlucmepcus cBeTa
394 Jlunza. Xox mydeii B muH3e. GOKYyCHOE paccTosiHUE JIMH3BI. OnThuecKas Cuiia JUH3bI:
' D=1/F
3.25 TI'ma3 kak ontudeckas cucreMa. OnTuyeckue mpuoopsl
IIpaxmuueckue pabomul
N3mepenue onTuUecKkod cuiibl coOMparomiel JHUH3BL, (OKYCHOTO PACCTOSHUS
coOuparoliel JIMH3bI (IO CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaMETa U M300paKeHus,
3.26 | xorja mpeaMeT pacrlojoKeH B IBOWHOM (oKyce), moKazaTess MpeIoMIICHHs CTeKIa.
HccnenoBanue cBoiicTBa M300paXKeHUs, MOJIYISHHOTO C IIOMOIIBIO COOMparoIiei
JIMH3BI; U3MEHEHUST (POKYCHOTO PACCTOSHUSA JABYX CJIOKEHHBIX JINH3; 3aBUCUMOCTH yTJja
MIPEIOMJIEHHUSI CBETOBOI'O JIy4a OT yIJla aIeHNs Ha TPaHUIIE «BO3IYX — CTEKIIO»
397 Dusuueckue sagnenus 6 npupoode: 3atMenust Conuua u JlyHsl, BeTa TeJ, ONTHYECKHUE
' sBiieHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPaxK)
3.28  Texnuueckue ycmpoticmea: O9Kd, IEPUCKOI, (GOTOAITApPaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
41 PanmnoaktuBHOCTE. Anbda-, Oerta-, ramma-uzmydeHus. Peaknum anbda-u Oera-
' pacmaza
4.2 Omnsitel Pe3epdopna no paccesnuro anba-yactull. [lnanerapnas Mmonens atoma
4.3  CocraB aroMHOro sigpa. M3oTomnsl
4.4 | Tlepmop mosypacrajia aTOMHBIX sJI€p
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YHCE




Dusuueckue A61eHUS 8 npupode.‘ €CTECTBEHHBIH pa,Z[I/IoaKTI/IBHI:If/i (1)OH, KOCMHYCCKHE

4.6  myuu, paAMOAKTUBHOE U3ITyuYeHUE IPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX
U3ITy4YeHUI Ha OpraHU3M YeJoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYaJIbHBIA J03MMETp, Kamepa

Bunbcona, siepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



