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OdenepanpHass pabodas mporpamma 1o ydeOHOMy mipeamety «Duszmkan
(yrnyOnéHHplii ypoBeHb) (mpeameTHas o0yiacTh «EcTecTBEeHHO-HAy4YHBIE MPEIMETHI)
(ajee COOTBETCTBEHHO — Mporpamma 1o ¢Gusnke, (r3uKa) BKIIOYACT TOSICHUTEIHHYIO
3aMHCKY, COACp)KaHWe OOydeHUs, IUIAHUPYEeMbIe PpPe3yJIbTaThl OCBOCHUS TPOTPaMMBbI
1o (pU3HKe, TEeMaTUIECKOE IJIAaHNPOBAHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHA Ha
OCHOBE TIOJIOKEHUH M TpeOOBAHUN K pe3ysbTaTaM OCBOCHHUSA Ha yriyOJEHHOM YPOBHE
OCHOBHOM 00pa3oBarenbHON mporpaMmebl, npeacTaBieHHBIXx B PI'OC OO0, a takxec
yuéToM (QenepanbHOil paboueil mporpammbl BocnuTanus 1 KoHuenuuu npenojaBanus
yueOHoro npeameta «Duznkay.

Copepxanue mnporpamMmbl 10 (U3MKE HAOpPaBJIEHO Ha  YJOBJIETBOPEHUE
HOBBILICHHBIX 3aIIPOCOB O0YYaOIIUXCs, CTPEMAIINXCS K 0ojee TiIy00oKOMY OCBOCHHUIO
bu3MYecKuX 3HAHWM, W Ha (HOPMUPOBAHHE E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU
oOyuaromuxcsd. B mporpamme mo Qu3uMKe YYUTBHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanuzanuu tpedoBanuii ®I'OC OOO K MIaHUPYEMbIM JIMYHOCTHBIM H
METalpeIMETHBIM ~ pe3yJibTaTaM OOydYeHHs, a TakKKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX y4Y€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus.

[IporpamMma 1o (u3uke ycTaHaBIMBAaeT paclpejaesieHue y4eOHOTro marepuana mo
rojiam o0yudeHus (1o Kjaccam), mpejiaraeT IpuMepHYIOo MOCIEA0BATEILHOCTD U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MIPEAMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEM 00yUarOIUXCS.

[Iporpamma no ¢usnke pazpaboTaHa C I€JbI0 OKa3aHUS METOJIWYECKON MOMOIIU
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 y4eOHOMY MPEIMETY.

®u3uka ABISETCS CUCTEMOOOPA3YIOIMM JJil E€CTECTBEHHO-HAYUYHBIX YUYEOHBIX
PEIMETOB, MOCKOJBKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHMIA,
H3y4yaeMbIX XUMHUEH, Ouoyiorued, acTpoHomued u ¢usudeckoil reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHO-HAay4YHYIO KapTUHY MHpa, NPENOCTaBIseT HaumOoliee SCHbIE
oOpa3ipl MPUMEHEHHUs HAy4YHOIO MeETOoJla MO3HAHHUsS, TO €CTh Croco0a MOJIydeHHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

OnHa w3 TIAaBHBIX 3a7ad  (PU3UYECKOrO O0pa30BaHUS B CTPYKType OOIIEro
00pa30BaHuUsl COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U MHTEpeca
K Hayke y oOy4aroniuxcsi.

N3ydyenne ¢u3nku Ha yriiyOJEHHOM ypOBHE MpEIIoJiaracT YBEpEHHOE BIIaJICHHUE
CIIEIYIOIMMUA  KOMIIETEHTHOCTSIMHM,  XapaKTEepPHU3YIOIMMU  €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

HAy4HO OOBSICHSTD SIBJICHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEA0BaHMUS;



MHTEPIPETUPOBATh JAHHBIE U UCIOJB30BaTh HAy4YHbIE JI0Ka3aTeNbCTBA JJIs
MOJIy4eHUS BHIBOJIOB.

[enu n3yyeHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs OMPEIEICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «Ddusmka» B o00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peann3yoImnX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMbl,  yTBEepkAEHHOW  pemienuem  Komieruu
MunucrepcTBa npocsenieHus Poccutickoit @enepanuu (mpotokost ot 3 aexadps 2019 .
Ne T1K-48H).

Henu uzyuenust pu3uku Ha yriayOiaEHHOM YpOBHE:

pa3BUTHE UHTEPECA U CTPEMIICHHS 00YUAIOIIUXCS K HAYYHOMY U3YUYEHUIO TPUPO/IBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HAHUA U (POPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOUIUM SIBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa HM3yYEHHsS OCHOB
CTPOCHHSI MaTepUH U (PyHTaAMEHTAJIBHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHne yYMEHUH TPUMEHATH (U3NYECKUE 3HAHUS M HAy4yHbIE
JI0Ka3aTeNbCTBA Ui OOBSICHEHUSI OKPYKAIOIIUX SBJICHUI;

(opMHpOBaHUE TMPEACTABICHUN O POAUM (UUMKH U1 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHOU
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIlpaBJICHUHY;

dbopMHpOBaHKE TOTOBHOCTH K JajbHEHIIIEMY U3YYEHUIO (DU3UKU Ha YTIIyOJIEHHOM
YPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduiiet o0ydeHus: Ha ypOBHE CPEHEro OOIIEro
oOpa3oBaHUs.

JlocTukeHre 3TUX LieJed nmporpaMMmsbl o (U3MKEe Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIOLINX 3a1a4:

MpUOOpEeTEHNE 3HAHUW O JHUCKPETHOM CTPOCHHUM BEIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPOMATrHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpPETECHUE YMEHHI aHalM3UpOBaTh U OOBSICHATH (PU3MUECKUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB pEIICHUs PAaCUETHBIX M KAayeCTBEHHBIX 3ajJlad, TpeOYIoLuX
CO3/IaHUS U UCHOJb30BaHUs (PU3MUECKUX MOJENEH, BKIIoUask TBOPUYECKUE U MPAKTUKO-
OpPUEHTHPOBAHHbIE 3a]a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMH: HAOMIONATh SIBICHUA U U3MEPATH
¢dbuznyecKkne BENWYHMHBI, BBIABUTATh TUIOTE3bl M TpejaraTh SKCIEPUMEHTAIbHBIC
CHOCOObI WX TMPOBEPKH, IUIAHUPOBATH M MPOBOAMUTH OIBITHI, JKCIEPUMEHTAIBHBIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbIE JaHHbBIE U JIEJIaTh BBIBOIBI;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMalen HU3NIECKOTO COACPKaHUS, BKIIFOYAs
UHPOPMAITUIO O COBPEMEHHBIX TOCTIKEHUSAX (PU3UKH, WHTEPIIPETAUS U KPUTHIECKOE
OlICHMBaHUE MHHOPMAIIHH;



3HAKOMCTBO CO cdepamu Tpo(hecCHOHATBLHON  NESITEIBHOCTH, CBS3aHHBIMHU
C (U3NKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTFDKCHUSX
buznyecKoil HayKu.

Ob11ee 4nca0 4acoB, peKOMEHOBAHHBIX I W3Y4YeHHs (PU3UKU Ha yriayOaéHHOM
ypoBHe, — 340 gacoB: B 7 kiacce — 102 gaca (3 waca B Hememio, BKJIFOYAs MOJYJIb
«Pemenue HecTaHAAPTHBIX 3a1a4»), B 8 kimacce — 102 yaca(3 yaca B HezeI0, BKIIOYAs
Monyinb «Pemenue HectannapTHeIX 3agau»), B 9 kmacce — 102 gaca (3 waca B
Henento). [lpu »ToM M3 00s3aTeNbHOM YacTH Y4eOHOTO TUTaHA BBIAEISICTCS: B 7 Kiacce
— 68 yacoB (2 wacaB Henmeno), B 8 kimacce — 68 vacoB (2 yaca B Hemeno), B 9 kiacce
— 102 gaca (3 yaca B HEJIEIIO).

[IpennaraeMslii B iporpamMme 1o (hpu3MKe mepeueHb JIa0OPaTOPHBIX U MPAKTUIECKUX
paboT SBISETCSA PEKOMEHAATEIbHBIM, YYUTENbh JelacT BBIOOp IPOBEICHHUS
7a00paTOpHBIX pabOT ® OMNBITOB C YyYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa OJKCIEPUMEHTAJIbHBIX 3a/JaHul, Tpe/IaracMblXx B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO YK3aMeHa 1o (pu3mkKe.



COAEPKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®usuka v €€ poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
duszuka — Hayka O Tnpupoje. SBIeHHUS TPUPOAbl (PIEMEHTHI COAEpKAHUS,

BKJIFOYAIOIIME MEXIPEAMETHbIE CBsI3H). DU3MUECKUE SBICHHUS: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnyeckue BeauuuHbl. Pa3MepHocTh. EnuHunbl  (Qu3NUECKUX — BEIUYMH.
W3mepenne Qusnyeckux BeTUUMH. JTanoHbl. Pusnyeckue npubopsl. Llena nenenwus.
[Torpemnocts n3mepenuii. [IpaBuna 6e3omacHoro Tpyna npu padboTe ¢ 1adopaTOPHBIM
obopynoBanueM. MexyHaposiHas cucteMa equHul. [lepeBol BHECHCTEMHBIX €IUMHMUIL
B equHUILI CU.

Kak ¢u3uka m npyrue ecrecTBEHHblE HayKd M3y4yaroT npupony. EcTecTBeHHO-
HAy4YHBI METOJI MO3HAHUS: HA0JII0/IEHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBH)KEHUE
TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHHE HAOIIOAAEMOrO SBIICHHS.
Omnucanue GU3NUECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu

Mexannueckue, TEIUIOBbIC, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE
SIBJICHUSA.

dusndeckue mpruoOOPHI U MPoIeaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U IIUGPOBBIM
pUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OrnpenesneHue 1eHbl IeJICHUS KaIbl U3MEPUTEIHLHOTO TpUOOpa.

N3mepenue paccTosiHUN.

N3mepenue momaay u 00béMa. MeTo 1 najaeTKu.

N3mepenne BpemMeHn.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

Onpenenenue pa3mMepoB MaJibIX Tel. MeTon psaoB.

[IpoBeneHue uccienoBaHus MO MPOBEPKE TMIOTE3bl: AATbHOCTH IMOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBLHO, TEM 0O0JIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHauajibHbIE CBEeHNS O CTPOEHUM BellleCTBA

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJIBI, UX pa3Mepbl M MacChl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELLECTBA.

JIBrmxeHue yactull BeuiectBa. CBsi3b CKOPOCTU IBUKECHUS YACTUI] C TEMIIEPATYPOIl.
bpoyHnoBckoe aBwxkenue. Juddysus. BzanmoaeicTBre 4acTull BeleCTBa: MPUTKCHHE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, >XUIAKOCTEH U TBEPIBIX
(KpucTaM4yecknx) Tell. B3auMocBsi3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OCOOEHHOCTH
arperaTHbIX COCTOSSHUWA BOJIBI.



Llemoncmpayuu

Ha6nronenne OGpoyHOBCKOTO JBHUKEHUS.

Habmronenune nuddysun.

HaGmonenue sBIEHUH, OOBACHSIONIMXCS MPUTSDKCHUEM WIN OTTAKMBAHUEM
YaCTHI] BEIECTBA.

JlabopamopHvie pabomul u onwvlmol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITHl 10 HAOIIOJEHUIO TEIIJIOBOTO PACHIMPEHHUSI Ta30B.
OnbITh IO 0OHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO IPUTSHKEHUS.

Paznen 3. /IBu:xkeHHe ¥ B3aUMOJeiicTBHE TeJl

Mexanunueckoe nsrxkenune. [IyTe u nepememienre. PaBHOMepHOE 1 HEpaBHOMEPHOE
nBuxkeHre. CBOOOIHOE TMaJeHUE Kak IpPUMEP HEPaBHOMEPHOIO JBHKEHHS Tell.
Ckopoctb. CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu u BpeMeHu
JIBUKCHUS.

I'paduku 3aBUCUMOCTEN BEIMYMH, ONMMCHIBAIOUINX JBWKeHUE. OO1ue MoHATHI00
OTHOCUTEIBHOCTH JBWKEHUA. CIOKEHHE CKOpOCTeM Uil  TeJ, JBHKYLIUXCS
[1apajuIeNIbHO.

SIBneHue nHepUUK. 3aKOH MHEpLUMH. B3aumonelicTBre Tel Kak IPUYNHA U3MEHEHHUS
CKOpPOCTH IBWKEHMA Tel. Macca Kak Mepa HMHEPTHOCTH Tejla B IIOCTYIIATEIbHOM
nerokeHuu. [InoTHocTh BenjecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHULIE
o0bEma BemecTBa. Cmecu U ciuiaBbl. [loBepxHOCTHAS U TMHEHAS INIOTHOCTD.

Cwita KaKk XapakTepucTuka B3auMozencTsus Ten. Cuia ynpyrocty u 3akoH ['yka.
N3mepeHne cuiibl C MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U crjia TshkecTu. Cuna
TSDKECTU Ha Apyrux 1aHerax. Bec tena. HesecomocTs. CrioxkeHne CUll, HAPaBJICHHBIX
o oJHOM mpsiMoi. PaBHonelctByromas cui. Cuia TpeHus. TpeHue CKOJIBKEHHS U
TPEHHUE MOKOsI, BA3KOE TpeHUE. TpeHne B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
Hab6nronenue MexaHnuecKoro IBMKECHHS Tela.
N3mMepenune CKopoCcTH NPSIMOJIMHEMHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
Ha6nronenue u3meHneHus CKOpoCTH MPH B3aUMOCHCTBUU TEll.
CpaBHEeHUE Macc 1O B3aUMOJICCTBUIO TEII.
CroxeHue cuil, HapaBJIE€HHbBIX MO OJHOU MPSAMO.

JlabopamopHvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEITU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenre cpeHEH CKOPOCTH CKOJBKEHUS OpyCcKa WM MapuKa M0 HaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (Aedopmaliuu) npyKUHbI
OT MPWJIOKEHHOMN CHJIBI.



OHBITLI, ACMOHCTPUPYIOIIHUEC 3aBHCUMOCTb CHIIBI TPCHHUSA CKOJIBKCHUSA OT CHJIbI
JAaBJICHUA U XapaKTCpa COMMPUKACAIOINXCA HOBerHOCTCﬁ.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB

HaBnenne. Cuna napineHus. CrocoObl YMEHBIICHHUS W YBEIWMYCHUS JTaBIICHUS.
JlaBreHne ra3a. 3aBUCUMOCTDH JIaBJICHUS rasa oT o0bEMa m Temrieparypsl. [lepemada
JIaBJICHUS TBEPJBIMU TEJIaMU, )KUJAKOCTAMU U ra3zaMu. 3akoH [lackans. [lTHeBMaTHueckue
MaIIIUHBI.

3aBUCUMOCTH JaBJICHUS KHUAKOCTH OT IIYOHUHBI MOTpyKeHus. [ 'uapocraTnyeckuit
napagokc. CooOmaronuecs cocynbl. ['mapaBaudeckre MexaHu3Mbl. Vcmosib3oBaHMe
BBICOKHMX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUAX. Y CTPOMCTBO BOAOIIPOBOIA.

Atmochepa 3emau u armochepHoe JaBieHHe. [IpUYMHBI CyIIECTBOBaHUS
Bo3aymiHONH oOonoukn 3emnu. Omnbir  Toppuuemnu. HM3mepenue atmochepHOro
JaBJICHHUS. 3aBHCHUMOCTh aTMOC(HEpPHOIO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGopsl 11t U3MEpPEeHUsT aTMOC(EPHOTO JTaBICHUS.

JlencTBUE KUAKOCTA M ra3a Ha IOTPYKEHHOE B HHUX TeEJO. BrITalKMBaromas
(apxumenoBa) cwia. 3akoH Apxumesna. YCIOBHE BO3HHUKHOBEHHS BBITAIKHBAIONISH
(apxumenoBoii) cuiibl, moarekanue. [lnapanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coobmiaroiuecs Cocy/bl.

['mnpasnrueckuii mpecc.

[IposiBienue nercTBUs aTMOC(EPHOTO JABJICHHUS.

Cudon.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM B )KUIKOCThH YaCTH
TeJa U IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIONIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

VYcinoBue T1UIaBaHWsl TeN: IUIABAHUE WM TOTPYKEHHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH T€Ja U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT O0ObEMa MOTrpyKEHHOU
B KUJKOCTb YaCTH TeEJIA.

Ornpenenenue BBITAIKUMBAIOLIEH CHJIBI, JCHCTBYIOIIEW Ha TENO, MOrPYKEHHOEB
KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOUIEU CHUJIbI, JCHCTBYIOLIEWM Ha TEJIO
B KUJKOCTH, OT MACCBI TEJIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJIKUBAKOLIEN CHIIBL, AEHCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00BbEMA NOTPY>KEHHOM B KUJKOCTh YaCTH TeJla U OT TUIOTHOCTH
KUJKOCTH.

KoncTpynpoBanne apeomeTpa MM KOHCTPYHPOBAHME JIOJKU U OIpPEICICHUE €€
IPY30II0ABEMHOCTH.



Pasznen 5. PaGora u MOIIHOCTB. JHEprus

Mexanuueckas paboTta Uisl CWJI, HalpaBICHHBIX BJOJb JUHUU IEPEMEIIECHUS.
MoOITHOCTE.

[IpocTele Me€XaHU3MBI: pblYar, BOPOT, OJIOK, MOJIUCIACT, HAKIOHHAs IUIOCKOCTD,
HOXXHUYHBIM MexaHn3M. MomeHT cuibl. PaBHOBecue peruara. IIpaBmio MOMEHTOB.
[IpumeHeHre mpaBuiia paBHOBECHSI pblyara K OJIOKY. «30JI0TO€ MPABHUIO» MEXAHUKH.
KIIJI npocteix mexaHu3sMmMoB. IIpocTble MexaHW3Mbl B OBITY, TEXHUKE, >XHBBIX
OpraHN3Max.

Mexanunueckas sHeprusa. Kunetndeckas u noreHuuansHas sHeprus. [Ipespamenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPIMM B JAPYTrod. 3aKOH COXPAaHEHMs W IPEBpALICHUSA
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu
[Tpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Hccnenosanue yciioBui paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

N3ydenue npaBuia peryara Jijisi HOABUYXKHOIO U HEMIOJBUKHOTO OJIOKOB.

Omnpenenenue KII/ moaBHKHOTO U HETOJABUKHOTO OJIOKA.

Onpenenenue pabOThl CUIbI YIIPYTOCTH MPHU MOABEME TPY30B MPHU MOMOIIU
MOJIBMXKHOIO OJIOKA.

N3ydeHune 3ak0Ha COXpAHEHUSI MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBieHUs

OCHOBHBIE MOJOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPHUH CTPOEHHUS BEUIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. ONIBITHL, HOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOWU TEOPUH.

Mopaenun  TBEPAOrO, JKHAKOTO W  Ta3000pa3HOrO0  COCTOSHHM  BeIIeCTBa.
Kpucrammueckne u amopdubsie Tena. ['padeH — HOBBIM MaTepuan JJjisi HOBBIX
TEXHOJIOTUNA. TEeXHOJIIOTUH MOJYyYeHUS UCKYCCTBEHHBIX aiMa3oB. OOBICHEHHE CBOMCTB
ra3oB, KUJAKOCTEU U TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJICKYJIAPHO-KUHETHYECKOU
teopun. [IOBEpXHOCTHOE HATSKEHHE, CMAaUYMBAHUE, KAIIWUIAPHBIEC SBJICHUS. TennoBoe
pacIIMpeHue 1 cxaTre. 3aBUCUMOCTD JaBJICHUS Ta3a 0T 00bEMa, TEeMITepaTypHhI.

Temnepatypa. CBsA3b TeMmmeparypbl CO CpeOHEW KHWHETHYECKOM HHeprueu
TEIUIOBOTO JBWKEHHUS YacTHULl. TeMnepaTypHbI€ IIKAJIBIL.

Baytpennsis sueprusi. CnocoObl H3MEHEHUS BHYTPEHHEH dHEPTUU: TeTIonepeada
W COBepIIeHue padoThl. Buael Temmonepenayu: TEMIONPOBOIHOCTh, KOHBEKITHS,
usnydenne. Bunbl temtonepenayn B mpupojsie U TexHuke. HeoOpaTuMocTh TEIIOBBIX
ITPOLIECCOB.

KonnuectBo TeruioTel. YiaenbHasd TEIUIOEMKOCTh BeEIECTBA. 1eIUiooOOMEH U
TEIJIOBOE paBHOBecHe. 3akoH HrioToHa-Puxmana. YpaBHEeHHE TEIIOBOTO OaaHca.



IInaBieHne M OTBEpPACBAHME KPUCTAUIMYECKMX BEIIECTB. YEIbHAs TEIUIOTA
masnenus. IlapooOpasoBanne u kongeHcauus. Mcnapenuwe. Kumenwe. VpenpHas
TEIUIOTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOIO
napieHus. HachlleHHBIN 1 HEHACBIEHHBIN nap. BiiaxxHOCTh BO3MyXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[TpuHuunel padotel TemioBbix Asurateneid. KIIJ[ temmoBoro neurarens. TemioBble
JIBUTATENN M 3aIIUTA OKPYKAIOIIEH cpepl. TennoBsie MOTEPH B TEIIIOCETSIX.

3aKOH COXpAaHEHMsI M IIPEBPAICHMS SHEPIMM B MEXAHWYECKMX M TEIUIOBBIX
IIPOIIECCaX.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenune nuddysun.

Habmronenue siBIIeHU TOBEPXHOCTHOTO HATSKCHUS, CMAUUBAHUS M KAMJUIIPHBIX
SIBIICHUH.

HabmroneHue TermioBoro pacupeHust Tell.

N3MeHenne naBieHusi raza nOpu HU3MEHEHMH OO0BEMAa U HArpeBaHUU WU
OXJIAXKICHU .

[IpaBuia u3mMepeHus TEMIEPATYPHI.

Bunp! Teronepenayu.

OxJta>kieHue Npy COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pab0OThl BHEITHUMHU CHUJIAMH.

CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

Habmronenune kureHus.

Habmronerne nocTossHCTBA TEMITEPATYPhI TIPH TIJIaBJICHUH.

Mopaenu TeIIOBBIX JIBUTATEICH.

JlabopamopHhwvie pabomul u onvimol

OnbITEI O 0OHAPYKEHUIO AEHUCTBUS CUJI MOJICKYJIIPHOTO MPUTSKCHUS.

OnbITHI O BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TemnepaTypbl PY NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphbl.

OnbITel MO HAOIIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M TBEPABIX
TEN.

OrnpeneneHue AaBjaeHUs BO3ayXa B OalJIOHE HIIPUIIA.

UccnenoBanue 3aBUCUMOCTHU JIABJICHHS BO3/lyXa OT €ro 00bEéMa U TeMIIepaTyphl.

IIpoBepka ruUIOTE3bI JUHEHMHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA YKHUIKOCTH
B TEPMOMETPUIECKOI TPyOKE OT TeMIEPaTypHhl.

HaOnronenue nsmMeHeHusi BHyTpEHHEH SHEPTyH Tella B Pe3ysibTaTe Terionepeaadu
Y paOOThl BHEIIIHUX CHII.

UccnenoBanue siBeHUs TEMIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOU U ropsiyeit
BOJIbI.
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OnpeneneHre KOJMMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM TIpH TEIIOOOMEHe
C HArpeThIM METAITMYECKUM LUITUHAPOM.

Omnpenenenre MOIIHOCTY TEIUIOBBIX NOTEPh (3akoH HbioToHa-Puxmana).

Omnpenenenue yaelbHON TEIUIOEMKOCTH BEIIECTBA.

WccnenoBanue nporecca UCHapeHus.

Omnpenenenre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Ornpenenenue yaenbHON TEIOTHI IUIABJICHUS JIbJA.

Pasznen 7. DinekTpuYecKue U MATHUTHBIE sIBJIEHUSI

Onexktpuzanmsi Teia. J[Ba poma  AIEeKTpUYECKHX 3apsaoB. BiaumopeincTBue
3apshKeHHbIX Ten. 3akoH Kymnona.

OnekTpuueckoe moje. Hanpspk€HHOCTH  AnekTpudeckoro moiid. [IpuHuun
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu »snaekTpuyecKux 3apsiioB. OJEMEHTAPHBIM DJICKTPUYECKUN  3apsil.
Crpoenue aroma. [IpoBOJHUKH, TUAJIEKTPUKHA U TOJTYIPOBOJIHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa. MIcTOUHUKH
MOCTOSTHHOTO ToKa. JIeHCTBHUS AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMUUYECKOE,
MarHuTHOE). DJICKTPUICCKUM TOK B METAIlIaX, )KHIKOCTAX U Ta3ax.

Onextpuueckas 1enb. Cuiia ToKa. DJICKTPUUECKOE HampshKeHUe. AMIEpMETp U
BOJIbTMETP B ILEMH IOCTOSHHOTO TOKa. COINPOTUBIECHUE IPOBOJHUKA. Y IEIBHOE
CONpOTHUBJICHUE BemiecTBa. 3akoH Oma 1ia ydactka 1nenu. IlociemoBaTenbHOE U
napajiyieJIbHOE COeIMHEHNE TTPOBOAHUKOB. DJIC B 11enM MOCTOSIHHOTO ToKa. 3akoH OMa
s monmHoM nenu. IlpaBuna Kupxroga. Pacd€T mpoCThIX 3JIEKTPUYECKHUX IIEEH.
HenuHenHbie 371€EMEHTHI.

Pab6oTa u MOIIHOCTH AJIEKTpUUECKOTO TOKa. 3akoH J[)koyis-JIeHia. DnexkTpudeckue
T U MIOTPEOUTEITN JICKTPUISCKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MaruuThl. B3auMoaelWCTBHE NOCTOSIHHBIX MAarHWTOB. MarHuTHOE
nojie. MarHuTHoe 1oJie 3eMJIM U €ro 3HauYeHue I kKu3HU Ha 3emie. OnbIT DpcTesa.
MarnuTtHOE noJie aneKTpuyeckoro Toka. Onslr AMnepa. [I[pumMeHenne 3IeKTpOMarauToB
B TEXHUKE. JIeliCTBME€ MAarHWTHOrO MOJs Ha MPOBOJHUK ¢ TokoM. Cuna Awmrepa u
omnpezeeHue €€ HampaBJeHUs. DJIEKTPOABUTaTE b MOCTOSSTHHOTO ToKa. Vcnoib30BaHue
AIEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBieHue saekTpoMarHuTHOM wuHAyKIuU. [IpaBuiio Jlenia.
Onektporeneparop. CrocoObl MOMYYEHUS JICKTPUUYECKOM IHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HMCTOYHHMKAX SHEPTrUU. DKOJOTHYECKHE IMPOOJIEMBI SHEPTeTHKH.
TonMBHBIE AJIEMEHTHI U AJIEKTPOMOOWIIN.

Jlemoncmpayuu
DJIeKTpU3aLus Te.
JIBa po/ia 3IEKTPUUECKUX 3aps0B U B3AUMOICHCTBUE 3apsKEHHBIX TEI.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.
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DnekTpocTaTuuecKas HHAYKIIHS.

3aKOH COXPaHEHHUs DJIEKTPUUECKUX 3apsII0B.

MopenupoBaHUE CUJIOBBIX JIMHHUI AJIEKTPUUECKOTO MOJIS C MOMOIIBI0 OyMaKHBIX
CYJITaHOB.

[IpOBOTHUKY U TUBIEKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUNA TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuibl TOKa aMIIEpPMETPOM.

W3mepenue aIeKTpUIeCKOro HaIlIPsKEHUS BOJIBTMETPOM.

Peocrar u MmarazuH CONpOTUBIICHUN.

B3anMozeiicTBrE NOCTOSSHHBIX MarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHS MOJFOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Opcrena.

MarsauTHoE€ 1oJIe TOKa. JJIEKTPOMArHuT.

JleficTBME MarHUTHOTO I10JIs1 Ha IIPOBOJHUK C TOKOM.

DIEKTPOABUTATEIb ITIOCTOSTHHOTO TOKA.

OmnbiTer @apajes.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol

OnbIThl IO HAOMIOACHUIO SJIEKTPU3ALUU TEJl IPU COMPUKOCHOBEHUU U MHIYKIIMEH.

HccenenoBanue 1eMCTBUS 3JIEKTPUYECKOTO TOJI HA IPOBOJHUKH U JUIIEKTPUKHU.

CO6opka 1 UCTIbITaHHUE DJIEKTPUUECKON IIEMH TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTM  CWJIBI TOKA, NPOTEKAIOLIErO 4YEpe3 pe3HncTop,
OT HaIPSKEHUSI HAa PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MONEPEYHOTO CEUEHHS U MaTepuara.

Onpenenenre yIeabHOTO COMPOTUBIICHUS POBOIHHKA.

[IpoBepka npaBuiia CIOKEHUS HAPSLDKEHUHM MPU MOCIIEI0BATENBHOM COEIMHEHUN
JBYX PE3UCTOPOB.

IIpoBepka npaBuiia AJis CUJIbI TOKA MPU NAPAIETBHOM COEAMHEHUHN PE3UCTOPOB.

Onpenenenne 3/[C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

[IpoBepka npasus Kupxroda.

[TpoBepka BrinosiHeHHs 3akoHa OMa J1J1s MOJTHOM EMu.

N3yyeHne BOJIBTAMIIEPHBIX XApPAKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIBI
HaKaJIMBAHUS WM MOJTYIPOBOJIHUKOBOTO IUOAA).

Omnpenenenue pabOTHI EKTPUUIECKOTO TOKA, UIYILIEro Yepe3 pe3ucTop.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIJEISIEMON HAa PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.
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UccnenoBanre MarHuTHOTO B3aUMOEHCTBHS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO TOJIA TOCTOSHHBIX MAarHUTOB MPU HMX OOBEAMHEHUH U
pa3/ieIICHNH.

UccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM U MarHuTa OT CUJIbl M HAIPABJICHUS TOKA B KATYIIKE U OT HAJIU4Ms (OTCYTCTBUS)
CEp/ICUHMKA B KaTYIIIKE.

N3ydenue neiicTBUSI MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

Nsmepenue KII/] anexkTpoaBuraTeabHON YCTAHOBKHU.

ONBITHI IO UCCIEOBAHUIO SBJICHUS JICKTPOMATHUTHOW MHIYKIIUH: UCCIIECIOBAaHNE
W3MEHEHUI 3HAYEHUS U HAIPABJICHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHu4veckue siBJIeHUs

Mexanudeckoe JBuxkeHue. MarepuanbHas Touka. (CrnocoObl  omucaHus
MEXaHUYECKOTO JIBKECHHUS: TaONM4HbIM, Tpaduueckuii, aHamutudyeckuil. Cucrema
oTcuyéra. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKCHUS.

BekTopHbie BeIMUNHBI, ONIEpALlUN ¢ BEKTOpPaMU, MPOCKIIMHU BeKTOpa. Paguyc-BekTop
MAaTEPUAJIbHOW TOYKH, NEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEPHOE MPSIMOIMHEUHOE
nBrxkeHne. HepaBHOMEpHOE TMpAMOJMHENWHOE ABMKEHUE. CpelHsiss W MTHOBEHHAs
CKOpOCTb TeJa IIPY HEPABHOMEPHOM JIBUKEHUM.

Yckopenue.  PaBHOYCKOpEHHOE  TNPSIMOJMHEWHOE  JIBMKCHHE. Y CKOPEHHE
cB0OOIHOTO Manenus. OnbIThl [amues.

I'paduueckass wHTEepHpeTanus YCKOPEHHUs, CKOPOCTH, MPONUACHHOTO NYTH U
MEpEMELIECHHUS ISl IPAMOIMHEUHOTO JBUKEHUS.

JIBvkeHue Tena, OpOIIeHHOTO IO/ YTJIOM K TOPU30HTY.

JIBM>KE€HHE MO OKPYXHOCTH. JIMHEHHAsh CKOPOCTh, YIJIOBasi CKOPOCTb, MEPHUOI U
4acToTa OOpallleHusi MPU PABHOMEPHOM JBIKEHUHU MO OKPYKHOCTH. CKOpPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHogelcTByOIIas cuila.

ITepsoiit 3akoH Herorona. Bropor 3axkoH Herorona. Tperuin 3axkoH HprotoHa.
[IpuHIMII CYTIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUd: CuUjia TPEHHSI CKOJIbKEHHS, CUJia
TpPEHUS TIOKOS, pyrue Bubl Tpenus. Koaddumuent tpenus.

JIBU>KEHHE TeJ M0 OKPYKHOCTH MOJ IEMCTBUEM HECKOJBKUX CHUJL.

3akoH bepHyiu u nogbEMHas cuia Kpbiia. COBpEMEHHBIE JIETATEIbHBIE alapaThl,
CyJla Ha TMOJBOJHBIX KPBUIbAX, AaHTUKPHIJIO HA CKOPOCTHBIX aBTOMOOWISX. JIBuKeHUE
10€3/1a Ha MAarHUTHOW MOYIIKE.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSTroTeHUs. JIBMXKEHHE Tell BOKpPYT
IPaBUTALIMOHHOTO 1IeHTpa (B ToM unciie mianeT Bokpyr Comnuua). [TepBas kocmuyeckas
CKOPOCTh. HeBECOMOCTH M MEPErPY3KHU.
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PaBHoBecue MarepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenue umnyinbca. Miynbe cwiibl. YIpyroe u Heynpyroe
B3aUMOJICUCTBHUE. 3aKOHBI U3MEHEHHSI U COXPAaHEHHsI UMITYJIbCa. PEaKTUBHOE IBU)KCHHUE.

Mexanndeckasi pabota U MOIIHOCTh. PaboTa cui TSXKECTH, YyIPYrocTH, TPEHUSI.
Cas13b 3HEpruu U padoThl. [loTeHIManbHas 3HEprus Tea, MOJAHATOrO Ha/l HOBEPXHOCTHIO
3emud. lloTeHumanbHas sHeprus cxaTon npyxuHbl. Kunernueckas sHeprus. Teopema
O KMHETUYECKOW dHEPTUH. 3aKOH U3MEHEHHS U COXPAHEHUS MEXaHUYECKON SJHEPTUU.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro JBMKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUeE IMyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenre CKOpOCTH U yCKOPEHUS IIPSMOJIMHEWHOTO IBUKECHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaOnronenue nBukeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUECKUX SBJICHUM, NPOUCXOSALIMX B CHUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBU)KEHUH OTHOCUTENIBHO KaOWHETa
(bu3HKH.

HaOntonenne paBHOBecusi Tes, CBOOOAHOTO mMajcHUsA, KoJieOaHUs MasTHHKA
B HHEPUHUAIIBHBIX CUCTEMAX KaK MOATBEPIKICHUE MMPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHS TeJIa OT €T0 MACChI U IEMCTBYIOIIEH HAa HETO CHJIBL.

HaGnronenue paBeHcTBa CHIT TTPU B3aMMOJICHCTBUH TEII.

N3meHneHune Beca Tenia mpyu yCKOPEHHOM JIBUKEHHM.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[IpeoOpazoBanust SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHne uMITyJibca Mpu abCOMIOTHO HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHre UMITyJIbCa PUA YIIPYTOM B3aUMOACHCTBHH.

HaOntonenue peakTHBHOTO JIBUXKEHUSI.

CoxpaHeHue SHepTruy Ipu CBOOOTHOM TaJICHUH.

CoxpaHeHure SHEpTUr NpH IBUKEHUU TeJla MO ACHCTBUEM NPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Juisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO IBHKCHUS
HIapyuKa I TEJIEKKH.

OnpenenexHue cpeiHEN CKOPOCTU CKOJBKEHUSI OpyCKa WM JIBHXKEHMS IapUKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBH)KEHHMH 1O HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JABUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €Ciu Npyu PaBHOYCKOPEHHOM JABMKEHUU 0€3 HadallbHOM
CKOPOCTHU ITyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YHCEIl, TO BpEMEHA OJIMHAKOBBI.

WccnenoBanue qBUKEHUA Tena, OPOUIEHHOTO MO/ YIJIOM K TOPU30HTY.
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHHUSI OT CHJIBI HOPMAaJbHOIO
JTABJICHUSI.

Onpenenenue k03¢ HULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

WccnenoBanue 3aBUCUMOCTH CHJIBI  YIPYTOCTH, BO3HUKAIOLIEH B TMPYXKHUHE,
OT CTereHu JeopMalui Py KUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS TPU PABHOMEPHOM JABWKEHUHU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU TPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJABMXHOTO U MOABUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckue KoJieOaHus U BOJTHBI

Konebarenbnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUN: TMEpUO,
yacToTa, amIumMtyda. [apMoHuyeckue KosebOaHus. 3aTyxaromue KoyieOaHus.
Boinyxiennblie kosnebanus. Pezonanc.

MareMatuyeckui U TNPYXKUHHBIM  MasATHUKU. [IpeBpaiieHue 3HEpruu mnpu
KO0JIEOATEIILHOM IBH)KECHUH.

Mexannueckue BoyiHBL. [IpojonibHble ©W  momepeuHble BoyHBL.  CBOMCTBa
MEXaHUUYECKUX BOJIH: uHTepdepeHuus u audpakius. J[irHa BOJHBI U CKOPOCTh €€
pacupocTpaHeHus. MexaHu4eCcKue BOJIHBI B TBEPAOM TeJle, CEICMUYECKHUE BOJIHBI.

3Byk. Pacnpoctpanenne u oTpakeHue 3ByKa. [ pOMKOCTBH 3ByKa M BBICOTa TOHA.
Pesonanc B akyctuke. MHPpa3Byk u ynbTrpasByk. lcnonb3oBaHue yiabTpa3Byka
B COBPEMEHHBIX TEXHOJIOTHSX.

Jlemoncmpayuu
Habmronenue konebanuii Te 1o AEMCTBUEM CUIIBI TSKECTU U CUJIbI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHM 1 pe30HaHca.
PacnipocTpanenue mpo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJIENHN).
Hab6nronenue unrepdepeniimm u 1udpakiini BOJIH Ha ITOBEPXHOCTU BOJIBI.
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHne 4acToThl U IepHoa KojaeOaHui MaTeMaTHIeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MEPUOIA KOJIeOaHUH Py KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIEpH0/1a KOJICOaHHUH rpy3a Ha HUTH OT JJTUHBI HUTH.

HccnenmoBanne 3aBUCHMOCTH TIepuojaa KojeOaHWH TPYKHHHOTO MasTHHKA
OT MacCHl Tpy3a.

[TpoBepka HE3aBHCHMMOCTH IIepuoaa KojeOaHWi Ipys3a, MOJIBEHICHHOIO K JICHTE,
OT MacCHl Tpy3a.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh IEpPHOAAa KOJCOAHHWH MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOIHOTO TaICHHS.
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Pa3nea 10. DuiekTpoMarHuTHoOE NoJie ¥ 3JIEKTPOMATrHUTHbIE BOJTHBI
DNeKTpOMarHuTHOE ToJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIeKTpOMarHuTHBIX BOJIH. Vcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM cBsi3u. Pagnonokanus. KocMuueckas cBsi3b.
DnekTpoMarHuTHas mpupojia ceeta. CKkopocTh cBeTa. BoHOBBIE CBOMCTBaA CBETA:
uHTepdepeHus u qudpaxims.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
WuTtepdepentus u qudpakiius cBera.

JlabopamopHhwvie pabomul u onvimol
N3yuyenune CBONCTB AIEKTPOMATHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO Tele(oHa.
[IpoBeneHue OnbITOB O HAOIIOACHUIO UHTEpPEPEHIIUU U TU(paKIUU CBETA.

Pasznen 11. CBeToBbIe ABJICHUS

JlyueBasg Monenp cBeTa W TIeoMETpUYecKas oONnTHKa. VICTOYHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3armeHus ComHua m Jlynel. OtpaxeHue
ceera. Ilnmockoe 3epkanmo. 3akoH oTpaxeHuss cBera. lloctpoenune wu300paxeHui,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH IpesoMieHUs cBera. [lonmHOe oTpakeHHWe cCBeTa.
Hcnonb3oBaHuEe MOJHOIO OTPAKEHUS B ONTUYECKHUX CBETOBOAAX, OMTOBOJOKOHHAS
CBS3b.

JIunza, xona nyuei B nuH3e. @opmyna ToHKOM JinH3bIL. [locTpoenre n3o0paxeHu,
c(hOpMHPOBAHHBIX TOHKOH JIMH30M. OnTHyeckas cucrema (poroanmnapara, MUKpOCKOIa U
Teneckona. ['ma3, kak ontuyeckas cuctema. banm3opykocTs U JalbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnektp. OnbiTel HetoToHA. Cri0KeHNE CIEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMmonmHEHOE pacnpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyyenue nzo0paxeHuil B IJIOCKOM 3€pKaje.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.
Xon iydeit B cobuparomieil JuH3e.
XoJ Jiyueu B pacCEMBArOLIEH JIMH3E.
[Tonyyenue n300paxeHuii ¢ TOMOIIBIO JTUH3.
[Ipunuun peiictBus goroanmnapara, MUKPOCKOIIAa U TEIECKOIIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tomy4yenue 0enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnvie pabomsi u onvimol

WccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yTila MajeHusl.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3€pKalie.

HccenenoBanue 3aBUCUMOCTH yIUIa MPEJOMIIEHUS OT yTJla MaJeHUsl CBETOBOIO JIyda
Ha TPAHULIE «BO3TyX—CTEKIIOM.

[Tomy4yenune n3o00paxeHu# C MOMOIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenre (GOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.

OnBITHI 110 Pa3NoKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 IIBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Omneitel Pezepdopna m mumaHerapHas Mojaenb aroMa. Mogenbs aroma bopa.
Hcnyckanue u norjioueHue ceera atoMoM. KBaHThl. JIMHEHUYaThle CIIEKTPHI.

PannoaktuBHOCTE. Asb(a-, Oeta- 1 ramma-uzinydeHus. CTpoeHHue aTOMHOTO spa.
HyxiioHHas Mmozaens aToMHOTO sapa. M3oronsl. PaguoaktuBHble npeBpalnenus. Ilepuon
MoJypacnajga aToMHbIX saep. JledcTBHE paJaMOAKTHBHBIX W3JIy4YCHUW Ha KUBbBIC
OpraHU3MBbI. 3alIUTa OT PAAUOAKTUBHOTO U3JIYyYEHHUS.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSJ0BOTO U MACCOBOT0O YUCEN. DHEPIrUs
CBA3M aTOMHBIX saep. CBsA3b MacChl M dHEpPruu. Peakunu cuHTE3a W JIEIICHUS sALEp.
Hctounuku sneprun ConHLa U 3BE31. SepHas sHepreTuka. JKoJI0rH4eckue mpooieMsl
AJIEPHON DHEPIETUKH.

Jlemoncmpayuu
CrexTpbl U3Ty4YEHHUS U MOTJIOMIECHUS.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Boaopo/a.
Hab6nronenue TpekoB B kamepe Bunbcona.
Pabota cu€Turika HOHU3UPYIOIIKNX U3JTYyYSHUH.
Perucrpanus uzmydeHust IpupoIHbIX MUHEPAIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha6nroneHue CruTonIHbIX U TMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

UccnenoBanue TPEeKOB: W3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH
(o pororpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMIA MOIYJIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOAYJb TMpEAHA3HAYEH MJI CHUCTEMaTu3aluu |
000O0IIEHUS TPEIMETHOTO COJEPKAHUS U OIbITa JIEATEIbHOCTH, MPUOOPETEHHOTO MPU
U3YYeHUU BCEro Kypca (PU3MKH yriayOJEHHOTO YPOBHS, a TakXe ISl MOJTOTOBKHUK
OCHOBHOMY IrOCYJapCTBEHHOMY 3K3aMeHY 10 (hU3HKeE.

B npouecce n3ydeHuss JaHHOTO MOJYJISl PEAIM3YIOTCS U MOIYy4aroT JaJbHEHIIee
pa3BuTHE ydeOHBbIE NEHCTBUS, 00eCreUHBAIONINE TOCTHKEHUE MPEIMETHBIX U
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METamnpeMETHBIX PE3yJIbTaTOB OO0y4deHus, (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUII HAa OCHOBE MPUMEHEHUS (PU3NYECKUX
3HAaHUU, UCCIIEOBATEIbCKUE JIEHCTBUS (BBIIBM)KEHUE THIIOTE3, MOCTAHOBKA LIEIU U
IUIAHUPOBAHKE UCCIIEAOBAHMS, AHAJIN3 IaHHBIX U MTOJIYY€HUE BBIBOJIOB).

[IpenmouruTenbHON POPMON OCBOSHUS MOAYJS ABIISETCS MPAKTUKYM, IPOTrpaMma
KOTOPOT'O BKJIFOYAET:

pelIeHue 3a/1a4, OTHOCSIIMXCS K pa3jIMYHbIM pas3zesiaM U TeMaM Kypca (pU3UKH,
B TOM YHCJIE 3a]]a4, UHTETPUPYIOLINX COJEPKaHUE Pa3HbIX Pa3eIIOB;

BBITIOJTHEHHE JIa0OpaTOPHBIX pabOT U OMBITOB (BKJIOYAass pabOThl U OMBITHI U3
nepeyHell K pasjenaM Kypca) B YCIOBHUAX CaMOCTOSITENBHOIO IJIAHUPOBAHUS
NPOBEJCHUS HCCIENOBAaHUS, BbIOOpa W OOOCHOBAaHUS METOJa W3MEpPEHHUs BEJIUYUH,
COOPKH 3KCIIEPUMEHTAIBHON YCTAaHOBKY;

BBIIIOJIHEHHE MPOOJIEMHBIX 3aJaHUN MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa
(3a1aHMd 1O €CTECTBEHHO-HAy4YHOM TI'paMOTHOCTH), B TOM YHCJIE 3aJaHMiiC
MEXIIPEIMETHBIM COACPKAHNUEM;

paboTy HajJ TPYNIOBBIMU WM WHAUBUAYAJIBHBIMU IPOEKTAMHU, CBS3aHHBIMU
C cofiepKaHUEM Kypca (PU3UKU.

W3ydyeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJIS MOXKET  3aKaHYMBAThCS
MPOBEICHUEM JUArHOCTUYECKOM paboThl 3a Kypc (U3UKHA YIIIyONEHHOTO YpPOBHS,
BKJIFOYAIOIIEH 3aJaHus pa3HOro0 YPOBHS CIOKHOCTU. Pe3ynbpTaTbl BBINOJHEHUS
JMAarHOCTUYECKOM pabOThl MOTYT IOKa3blBaTh CTENEHb T'OTOBHOCTH OOYYarOIIUXCSIK
OCHOBHOMY I'OCYIapCTBEHHOMY JK3aMEHY 110 (PU3UKE, a TaKXKe CBHUJIETEIbCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKd HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (QU3NKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
y oOyuatomerocsi OyayT copMUPOBAHBI CIEAYIONUTUE TUYHOCTHBIC PE3YJIbTATHl B YACTH:

1) maTpuOTHYECKOT0 BOCITUTAHMS:

NPOSIBJICHUE MHTEpPEca K UCTOPUUA M COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOM
bu3nUecKoil HayKH;

IICHHOCTHOE OTHOIICHUE K JIOCTI)KCHUSM POCCUUCKUX YIEHBIX-(DH3UKOB,;

2) I'PaAKIAHCKOIo 1 IyXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUS:
T'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B O6CY>KI[€HI/II/I O6IHGCTBGHHO 3HAa4YUMBIX U
ITHYCCKHUX HpO6J’ICM, CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUEM I[OCTI/DKeHI/Iﬁ (I)I/ISI/IKI/I,
OCO3HAHHUEC BAJKHOCTHU MOPAJIbHO-3THYCCKHUX IIPUHIIUIIOB B ACATCIIBHOCTHU yUIéHOFO;

3) 3CTETHYECKOr0 BOCTIMTAHMS:
BOCIIPUATHE JCTETHUUECKUX KadecTB (DHU3UUECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) MeHHOCTH HAYYHOT0 MO3HAHMA:

OCO3HaHUE LIEHHOCTH (PU3MUYECKON HayKW KaK MOUIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEUILIEW COCTABISAIOIEH KYJIbTYPHI;

OpHUEHTALMs B IEITENBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOIbI;

pa3BUTHE HAy4yHOM JI00O3HATEIBHOCTH, HWHTEpEeca K HCCIEeN0BaTENbCKOM
NEATEIbHOCTH;

5) hopMupoOBaHUS KYJILTYPbI 310POBbS H 3MOIMOHAILHOTO GJIATOIIOJTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH MPaBHJI OE30MACHOTO TOBEACHUSI Ha TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM M TETIOBBIM 000PYAOBAaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pPedICKCHHU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U
TAKOTO JK€ TIPaBa y IPyroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHMSA:

aKTMBHOE Y4YacTHE€ B PEIICHUHM TNpPaKTUUYECKUX 3a7ad (B pamMKax CeMbH,
oOpa3oBaTeIbLHON OpraHu3alyy, Topojaa, Kpas) TEXHOJOTHMYECKONW U COLMaTIbHOU
HAIPaBJICHHOCTH, TPEOYIOMINUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

MHTEpEeC K MPAKTUYECKOMY U3YUEHUIO MPOodeCcCuil, CBSI3aHHbBIX C PUBUKOM;
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7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHMM /IS pelleHus 3a1a4d B 00J1acTu
OKpY>Karoliel cpe/ibl, IIIaHUPOBAHHUS ITOCTYIIKOB U OIICHKH UX BO3MOYKHBIX MTOCJIEACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIEM U TTyTeH UX PEIICHHUS;

8) aganTanuu K N3MEHSIOIUMCS YCJIOBHAM CONMAILHON 1 MPUPOIHOM Cpebl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU NPU BBIIOJHEHUM MCCIEIOBAHUN U IPOEKTOB
(u3nYECKOIl HAalIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHUECKYIO JESITEIbHOCTD;

NoTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUN, YMEHMM (OpMYIUpOBaTH HUJEH,
MOHSATHS, THUIIOTE3BI O (PU3UUECKUX O0BEKTAX U SABJICHUSX;

OCO3HaHUE NAe(PULINUTOB COOCTBEHHBIX 3HAHUM KM KOMIETEHTHOCTEW B 00JacTH
busuKy;

IJJAHUPOBAHKME CBOErO Pa3BUTUS B MPUOOPETEHWH HOBBIX (PU3NYECKHX 3HAHUI;

CTPEMJICHHE aHAJIU3UPOBATh U BBIABIIATH B3aUMOCBS3H IPUPO/IbL, 00IIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUI;

OLICHKA CBOMX JICUCTBHI C YYETOM BIUSHUSA Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBOCHHS MpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE PE3yJIbTaThl,
BKJTFOYAFOIIIHE TT03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBHSI, KOMMYHUKATHBHBIC
YHUBEPCATbHbIE YUeOHbIC ICHCTBYS, PETYJIATUBHBIC YHUBEPCATbHBIC YICOHBIC ISHCTBHUS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jloruyeckme 1eMCTBUSA:

BBISIBIISAIT M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKA OOBEKTOB (SIBJICHUNA),
KJIacCU(PUIIMPOBATD UX;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTpUBAEMbIX (aKTax, JTAaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIIIIUXCS K (PU3MUECKUM SBJICHUSM;

BBISIBIISATh IPHYWHHO-CJICICTBCHHBIC CBS3H MPU U3YYCHUH (DU3UUCCKUX SIBJICHUHN 1
MPOIIECCOB, JeNaTh BBIBOJBI C KCIOJb30BAHUEM JIEIYKTUBHBIX W WHIAYKTHBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO perieHus: y4deOHoW (u3nyeckon 3amaun
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEIIEHUS, BEIOOP HanO0JIee MOAXOASIIETO ¢ YIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBareibCKue 1eCTBUA:
UCIIOJIb30BaTh  BOIMPOCHI KAaK MCCJIEAOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXKHBIH
(bU3UYECKUIT SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBJICHHUS;
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OLIEHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMALINIO, TOTYICHHYIO B XO/€
MCCIIEIOBAHUS WJIN IKCIIEPUMEHTA;

CaMOCTOSATENbHO (QOpMYJIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOACHUS, OTIbITA, UCCIIEIOBAHNUS;

IPOTrHO3UPOBATh BO3MOKHOE JabHEMIIee pa3BuTHE (PU3MUECKUX MPOIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHSX U KOHTEKCTAX.

Pabora c undopmanmeii:

MPUMEHSTh Pa3IUYHbIe METOABI, MHCTPYMEHTHI M 3alPOCHI MPU TOUCKE U OTOOpE
uHGOPMAIIMU WM JaHHBIX C YIETOM MPEIOKEHHON yueOHON pu3nIecKoil 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U  UHTEPIPETHPOBATH  HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM MPECTABICHMS;

OLICHUBATh HAJIEXHOCTh MH(OPMALUMU [0 KPUTEPUAM, NPEIJI0KEHHBIM YUHTEIEM
WK ¢(HOPMYITHMPOBAHHBIM CaMOCTOSITENIBHO;

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAJIBHYIO (POPMY MPEACTABIECHUS HHPOPMALIMH U
WUIIOCTPUPOBATh pEIIacMble 3aJa4d HECJIOXKHBIMM CXEMaMH, JAuarpaMMaMH, WHOU
rpadukoil 1 ©X KOMOMHAIIUSAMH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe IeiiCTBUSA:

B X0Ji€ OOCYXXJIEHUsI Y4eOHOTro Marepuala, pe3yJibTaToB JIa0OpaTOPHBIX paldOT U
MIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMON TEMBbI U BHICKA3bIBaTh UCH,
HAIleJICHHBIEC Ha PEIICHHE 3a/1a4H U MOAJepKaHUE 0JarokXenaTeIbHOCTH OOIECHUS;

COTIOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMH APYTUX YYAaCTHUKOB UANIOTa,
OOHapyXHBaTh PA3IUINE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJMYHO TMPEACTaBIATh PE3YNbTaThl BBIMOJHEHHOTO (U3MUYECKOTO OMBITa
(9KCTIEpUMEHTa, UCCIIEeI0BAaHUS, IIPOCKTA);

MOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHHOW U MHANBUIYATBLHON pabOThI
IIPU PELICHUN KOHKPETHOH (hH3MUECKOM MPOOIEMBI;

MPUHUMATH €T COBMECTHOW MEATEIHHOCTH, OPTaHM30BBIBATH JIEUCTBUS MO €&
JOCTHKEHUIO: PaCIpellesTh PO, 00CYXAaTh MPOLECChl U PE3ybTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBIMOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO PEe3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUSI C IPYTUMHU WICHAMHU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOErO0 BKJIaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO CHOPMYITHMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TPEOYIOIINX
JUISL perieHus: PU3NUecKux 3HaHU;
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OPUEHTUPOBATHCA B PA3TUYHBIX MOJXO0AaX MPUHATUS PEIICHUN (MHIUBUIYAIBHOE,
MPUHATUE PEILICHUs B TPYIIE, MIPUHATUE PEIICHUN TPYIIIOoi);

CaMOCTOSTENIbHO COCTaBIISATh AJTOPUTM pelieHus (HU3NYECKO 3aauu WM TUIaH
UCCJIEIOBAHUSI C YYETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeAjiaraéMble BapUaHThI PEIICHHUI;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SJMOLMOHATbHBII HHTEJIEKT:

JaBaTh aJCKBATHYIO OLEHKY CUTYallUH U IIpejIaraTh IUIaH €€ U3MECHEHHS,

OOBSACHATh NMPUUYMHBI JTOCTH)KEHUS (HEAOCTHIKEHMSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJl BBIIOJHEHUS
(U3MYECKOro HCCIEIOBAaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTh ce0s Ha MECTO APYroro 4eloBeKa B XOJE CIopa WIM JUCKYCCHM Ha
HAay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro0.

MpU3HaBaTh CBOE NPABO HA OWIMOKY NpH peuieHud (U3UYECKUX 3a]ad WU
B YTBEPJKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE K€ IPaBO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K xonIiy oOydenus B 7 KJjiacce mpeaIMeTHbIE Pe3yJIbTaThl HA YTITyOJIEHHOM YpOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SBJICHUS, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3NUYECKUX BEIWYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBWKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHs,
paBHOACHCTByIOIIAas cuj, jAedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

YBEPEHHO pa3nuuath aBieHus (Auddy3us, TEMI0BOe IBMKEHUE YaCTUI BEIIECTBA,
PaBHOMEPHOE JIBM)KEHUE, HEPABHOMEPHOE JBUKEHUE, MHEPLHUS, B3aUMOCICTBUE TeT,
paBHOBecHE TBEPIBIX TeNl C 3aKPEIUIEHHON OCBHIO BpAIllCHUS, TMepenada JgaBICHUS
TBEPABIMU TENaMH, KUAKOCTIMU M Ta3aMu, arMoc(epHOe NaBlieHUE; TUIaBaHUE Ted,
MPEBPAIICHUS] MEXaHUYECKON SHEPTUHU) TI0 OMHMCAHHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MYECKUX SBIICHUN B OKPYKAIOMIEM MUPE
(B TOM uucie ¢u3MUecKue SIBJICHUS B MPHUPOJE: MPUMEPHI JABMKCHHUS C Pa3TMYHBIMU
CKOPOCTSIMH B KUBOH W HE)KUBOH MPUPO/IE, ICHCTBHUE CHIT TSHKECTH, TPEHUS, YIIPYTOCTH
B IIPUPOJIE U TEXHUKE, BIIMSIHUE aTMOC(EPHOTO JIaBJICHUS Ha )KUBOM OpraHu3M, IJlaBaHUE
pBIO, phIUArd B TEJE€ 4YEIOBEKAa), MPHU HSTOM TMEPEBOJUTH TMPAKTHUYECKYIO 3a7adyB
y4eOHYI0, BBIACIATH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHY) (DU3NYECKUX SBICHUM;
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OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3WYECKHUE SBICHUS, WCIOIb3YS
busznyeckue BenuUYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC TeJa, CUJla TPEHUs, NaBJICHUE TBEPAOTO
Tena, JaBJIEHWE CToJI0a KUAKOCTH, BBITAJKHUBAIOLIAs CUJIA, MEXaHWYEeCKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(DPUIMEHT TMOJE3HOr0 JACUCTBUS
MEXaHU3MOB, KMHETHYECKasl M MOTCHIHAIbHAS IHEPTUsl), MPU OMUCAHUU TMPABUILHO
TPAKTOBAaTh (PM3MUYECKUN CMBICIT UCTIOIB3YEMBIX BETUYMH, UX 0003HAUYCHUS U CIUHHIIBI
bu3MYeCKUX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3HUYECKYIO
BEIMYMHY C JPYTUMU BEIUYHMHAMH, CTPOUTHh TpaPUKA H3YYCHHBIX 3aBUCUMOCTEH
(bu3NYEeCKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBJICHHS U MPOLIECCHI, HCHOIb3YS
npaBuia CIOXKEHHUs cuil (BIOJIb OAHOW MpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, TpaBUJIO paBHOBECHUS phidara (0Ji0Ka), «30J0TO€ MTPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKON HHEPruu, MPH ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIUCBIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE PUINYECKUE MOJIEIH PEATBHBIX 00OBEKTOB, IIPOLIECCOB U SIBJICHUH,
BBIJIEJISITH TIPU 3TOM CYILIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUM, TPUMEHATh (PU3UUECKUE MOJECIN I OOBsICHEHUS (PU3UUECKUX MPOIIECCOB U
perneHust yaeOHbIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SBJICHUSI, MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIECB
KOHTEKCTE CUTYAIMI MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, U peliaTh KaueCTBEHHbIE
3aJlayd, B TOM 4YHUCJE TPEOYIOIIUe YHUCICHHOTO OIICHUBAHUSA XapaKTEPHBIX 3HAUCHUU
(bU3UYECKUX BEJTMYUH, IPU 3TOM BHIOMPATh aJIeKBATHYIO (DU3NUYECKYIO MOJICIIb,BBISIBIISTh
MPUYMHHO-CJIEJICTBEHHbBIE CBSI3U U BBICTPAUBATh JIOTUUECKYIO LEMIOYKY PACCyKICHUH C
OMOpO Ha U3YYEHHBIE CBOWCTBA (PU3UYECKUX SIBICHUU, (U3HMYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH;

pemaTh pacu€THbIe 3a/1auu (B 2—3 IEUCTBUS) MO U3y4aeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAs aIeKBAaTHYIO (DU3UYECKYI0 MOJEINb, C HCIOJIb30BAHUEM 3aKOHOB U (hopmyd,
CBSA3BIBAIOIIMX (PU3MYECKHE BETUYMHBI, 3aMMChIBATh KPATKOE YCIOBUE U PA3BEPHYTOE
pElIeHNEe 3a/1auu, BBISIBIISATH HEIOCTAIONIME WM U30BITOYHBIC JTaHHBIE, 0OOCHOBHIBATH
BBIOOp MeEToJa pEIICHMs 3aJlayd, HUCIOJIb30BaTh CIPABOYHBIE JAHHBIE, MPOBOJUTH
MaTeMaThyeckue TmpeoOpa3oBaHusi U pacu€Thl, OILEHUBATh  PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUs (U3MYECKOM BEJIMYMHBI M OMNPEACNSTh Pa3MEPHOCTh
(bu3MYeCcKOi BEIMYMHBI, OTYYEHHON IIPU PEIICHUH 3a]a4H;

pacno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOITU (HU3UIECKUX
METOJIOB, U MpeJjIaraTb OpUEHTUPOBOYHBINA CLIOCOO PEIICHMS], B ONIMCAHUU UCCIIEI0BAHUS
pacno3HaBaTh  MPOBEPSAEMOE  MPEANOJOKEHHE  (TUIOTe3y), HHTEPIPETHPOBATH
MOJIYYCHHBINA PE3YJIbTAT;

MIPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (U3HIECKUX
cBOMCTB Ten (nuddy3us, TEMIOBOE pacIIMPEHUE T'a30B, SIBICHUE UHEPLUU, U3MEHEHHUE
CKOPOCTH MpHU B3aUMOJCHCTBUM TEJ, Mepeaadya JaBJICHUS KUJIKOCTbIO U Ta3oM,
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NpOsIBIICHUE ACUCTBHUSI aTMOC(EpPHOTO AABIICHUS, NEHCTBUE MPOCTHIX MEXAHHU3MOB):
dbopMyIMpOBaTh MPEAMOIOKEHHE (TUTIOTE3Y) O BO3MOXKHBIX pe3ysibTaTaX HAOIIOICHU,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY W3 HW30BITOYHOrO Habopa oOOpymOBaHUS H
(GbOopMyIHpPOBATh BHIBOIBI,

IIPOBOJIUTH TPSIMBIE U KOCBEHHBIC M3MEPEeHUS (PU3UIECKUX BEIMUYUH (PacCTOSHUE,
IPOMEXYTOK BpEMEHH, Macca Tena, O00BbEM Tena, CHiia, TeMIeparypa, IJIOTHOCTb
KUJAKOCTH U TBEPAOrO Tena, CHJIA TPEHHUS CKOJBXKEHHS, JaBJIEHHE BO3/IyXa,
BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIOIIAs Ha MOTPYKEHHOE B KHUIAKOCTh TEI0, KOAPPHUITUCHT
MOJIE3HOTO JICHCTBUSI TMPOCTHIX MEXAHM3MOB) C HCIIOJIb30BAHUEM AaHAJIOTOBBIX H
uppoBBIX TPUOOPOB, OOOCHOBHIBATH BBIOOP MeETOAAa H3MEpPEHUs, (HUKCUPOBATH
MOKa3aHusi MPUOOPOB, HAXOIUTh 3HAYCHHE HM3MEPSIEMON BEIWYUHBI C TOMOIIBIO
YCpEIHEHHSI PE3yJIbTaTOB CEPUN U3MEPEHUIN U OLEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

OPOBOJNUTH HECJIOKHBIE SKCIIEPUMEHTAJIbHBIE HCCIEJOBAHUS  3aBUCHUMOCTEM
bu3nUECKUX BEIWYNH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHXKYIIETOCS Tella OT BpEMEHHU
JBUKEHUS TeJa, CHIIbI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
COTPUKOCHOBEHHS TEJ, CHJIbI YNPYTOCTH OT YIJIWHECHUS TPYKUHBI, BBITATKHBAIOIICH
CWIbl OT 00bEMa MOrpYyKEHHOM dYacTW Tena M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHA
IUIaBaHUs TeJ, YCIOBUM pPaBHOBECHS pbluyara M OJIOKOB): COBMECTHO C YYHUTEJIEM
dbopMyIMpoBaTh 3aJadyy M THUIIOTE3y HCCIEIOBAHUSA, CAMOCTOSITEIbHO IUIAaHUPOBATH
WCCIIEIOBAaHUE, CAMOCTOATENIHLHO  COOMpaTh  IKCHEPUMEHTANIbHYIO  YCTaHOBKYC
WCIIOJIb30BAHUEM WHCTPYKIIMH, MPEACTABISTH MOTYYEHHBIE 3aBUCUMOCTH (PU3HUECKHUX
BEJIMYMH B BHUAE TaONMI U TpadUKOB, OIEHUBATH MOTPEIIHOCTH, JIEJaTh BBIBOJBI IO
pe3yabTaTaM HCCIEI0BAHNUS;

coOJI0/1aTh MpaBWiIa TEXHUKHA 0€30MacHOro Tpynaa mpu padore ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh TMPHUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIIMECS COCYAbI, OapoOMeTp, pbluar, MOJBUKHBIA U
HETIOJIBWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTEPU30BaTh MPHUHIUIBI JEUCTBHS HM3YYCHHBIX MPHOOPOB, TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIIECCOB C OMOPOW Ha MX OMHMCAHUA (B TOM 4YHCIE:
MOJIIIUITHAKHN, YCTPOMCTBO BOJOMPOBOA, TUAPABINYECKUIN Tpecc, cudoH, MaHOMETP,
BBICOTOMED, IOPIIHEBOI HACOC, APEOMETP), CIOJIb3YS 3HAHUS O CBOMCTBAX (PU3UUECKHUX
SIBJICHUI 1 HEOOXO0IUMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMAaTHYHBIC PHCYHKH HW3YYCHHBIX TEXHHUYECCKUX
YCTPOMCTB, N3MEPHUTEIHHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEHICHUN
y4eOHO-TTPaKTHYECKHX 33714,

MPUBOJAUTH TMPUMEPHI (HAXOIUTh HWH(OOPMAIUI0O O MPUMEpax) MPAKTUUECKOTO
UCTIONB30BaHUsl (PU3UYECKMX 3HAHWN B TOBCEIHEBHOW JKM3HHM MJisi OOECTeueHUs
0€30macHOCTH MPU 0OpaIeHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
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COXpaHEHUs 3I0POBbS U COOIIOJICHHSI HOPM 3KOJIOTHUECKOTO MOBEACHUS B OKPY KaIOIIeH
cpexne;

OCYIIECTBIISATh OTOOP HMCTOYHUKOB HMHPOpMAUM (PU3NYECKOTO COAEPIKAHUS
B lHTEpHETE, CaMOCTOATENBHO (POPMYIIUPYS OMCKOBBIN 3a1IPOC, HA OCHOBE UMEIOLIUXCS
3HAaHUU U MyTEM CPABHEHUS PA3IMYHBIX UCTOYHUKOB BBIACTATH HH(POPMALIMIO, KOTOpast
SBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEJJOCTOBEPHOM;

UCIOJb30BaTh IPU  BBIIIOJHEHUU YYEOHBIX 3aJaHUM HAYYHO-NOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COJEpKaHUs, CIpPaBOYHBIE MaTepualbl, PECypChl CETU
WUntepuer, Bragerb nOpuéMaMH KOHCHEKTHUPOBAaHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIE KpPAaTKUE MUChbMEHHBIC H YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHMKOB MH(OpMAIMK (PU3NYECKOTO COAEPKAHUSA, B TOM YUCIIE MyOINYHO eNaTh
KpaTKue COOOLIEHHsI O pe3yJibTaTaX MPOEKTOB MM yUYEOHBIX UCCIEIOBaHUM, IPU 3TOM
rPAMOTHO HCHOJB30BaTh H3yYEHHbI MOHATHUMHBIA ammapar Kypca (U3UKH,
COIIPOBOKJIATh BBICTYILUICHHUE PE3CHTALUEM;

IIPH BBIMOJIHEHUH YYE€OHBIX IPOEKTOB U UCCIIEOBAHUI pacpeensTh 0013aHHOCTU
B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMHA 3a1a49aMH, CJIEIUTH 34 BBIIIOJHEHUEM ILIAHA
NEHCTBUM, a/leKBaTHO OLEHUBaTh COOCTBEHHBIM BKJIAJ B JEATENbHOCTh TIPYIIIHI,
BBICTpanBaTh KOMMYHHKAaTHBHOE B3aUMOJICVICTBHAE, YUUTHIBAasi MHEHUE OKPYKAKOIIUX.

K xoH1y oOydenus B 8 kJj1acce npeIMeTHbIE PE3yJIbTaThl HA YTIIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUI:

UCII0JIB30BAaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBU’KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTALUIMYECKUE W aMOpQHbIC Tea,
HACBIIICHHBIA W HEHACBIINICHHBIA Map, CHocoObl M3MEHEHHUs BHYTPEHHEW BSHEpIuH,
AJIEMEHTAPHBIN AJIEKTPUYECKUN 3apsil, MPOBOJHUKH, MOJYIIPOBOJIHUKH, TUIIEKTPUKH,
MCTOYHUKH MTOCTOSHHOTO TOKA, JJIEKTPUYECKOE U MArHUTHOE MOJIsI, ONTHYECKas CUCTEMA)
Y CUMBOJIMYECKUH SI3bIK (PU3UKH MPHU PEIICHUH YICOHBIX U MPAKTUYECKUX 33]1aY;

YBEpPEHHO pa3iuyarh sBJIEHUS (TEIUIOBOE pacllupeHHue (cxkKaTue), TEIIoBOoe
PAaBHOBECUE, ITOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHUE, KalWUISAPHBIE SIBICHUS,
UCHapeHue, KOHJEHCalMs, IUIABJIIEHUE, KpUCTAUIM3alus, KUIEHUE, CHOCOObI
Terionepeaayn  (TErIoNpPOBOJAHOCTh, KOHBEKIUS, W3JIy4YEHHUE), TEIUIOBbIE IOTEPH,
AIEKTPU3ALMS TEJI, B3AUMOJICUCTBUE 3apPAA0B, IEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBIKaHUE, B3aUMOJICICTBUE MAarHUTOB, AEWCTBUE MATrHUTHOTO MOJISI HA IMPOBOJHUK
C TOKOM) IO OIMCAaHUIO HUX XapakTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOMIMX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh NPOSIBJICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUN B OKPYKAIOLIEM MUPE
(B TOM yucie (pu3nuecKue SIBICHUS B IPUPOJE: MOBEPXHOCTHBIEC U KAWL PHBIC SIBJICHUS
B IIPUPOJIE, KPUCTAJLIBI B pUpoJe, n3nyyeHue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, SJIEKTPUUECKHUE SIBIIEHUs B aTMocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE M0JIe 3eMJIH, Apei( MOIIOCOB, POJIb
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MarHUTHOrO TOJIA Ui JKU3HU Ha 3emMJje, NOJIAPHOE CUSHHUE), NMPU 3TOM IEPEBOAUTH
NPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH)
(bu3nYECKUX SABICHUH;

ONUCHIBATh HU3YYCHHbIE CBOMCTBA TeN W (U3MYECKHE SIBICHUSA, HCIIOJIb3Ys
dusznyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI,
paboTta ra3a, yjAenbHas TEIUIOEMKOCTh BEIIECTBA, yJEIbHAs TEIUIOTA ILIABJICHMS,
yaelbHas TEIUIoTa NapooOpa3oBaHUs, YAElbHAass TEIUIOTa CrOpaHds TOIUIMBA,
KOA((QUIMEHT TMOJE3HOTO JEHCTBUS TEMJIOBOW MAIIMHBI, OTHOCHUTENIbHASI BIIAXKHOCTh
BO3/lyXa, DJJEKTPUYECKUN  3apsf, CHJA TOKa, OJJIEKTPUYECKOE  HANpsUKEHHE,
COINPOTHBIIEHHE TPOBOAHUKA, D/]C B 11enu MOCTOSTHHOIO TOKA, JIEKTPUYECKOE YAEIbHOE
COIIPOTHBIICHUE BEILIECTBA, pad0Ta U MOUIHOCTh JIEKTPUUECKOIO TOKA), P ONUCAHUU
MPABHJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
eAUHUIBI  (U3UYECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TIpauKd H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBJICHHS U IMPOILECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA,
ypaBHEHUE TEIJIOBOr0 OanaHca, 3aKOH COXPaHEHUsS 3JEKTPUUYECKOTO 3apsiia, 3aKOH
KynoHa, mpuHIun Cynepro3uiuy dJIEKTPUIECKUX M0JeH, 3akoH OMa /I ydacTKa LelH,
npaBuna Kupxroda, 3akon Oma s noinHoi wnenwu, 3akoH JDxoyns-JleHna, 3akoH
COXpPAaHEHUS SHEPTUH, MIPU ITOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTEeMaTU4YeCKOE BbIPAKECHHUE;

CTPOUTH MPOCThIE PUINYECKUE MOJIENH PEATBHBIX 00BEKTOB, MPOLIECCOB U SIBJICHUH,
BBIJIEJISITH TIPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUM, TPUMEHSATh (PU3UUYECKUE MOJCIU sl OObsICHEHUS (PU3MUECKUX MPOIIECCOB U
pelieHns yueOHBIX 3a/1ay;

OOBSACHATH (pU3MUECKUE SBIICHUS, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE HUB
KOHTEKCTE CUTYaILMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, U peliaTh KaueCTBEHHbIE
3aJaud, B TOM 4YHCJEe TPEOYIOUIMEe YUCICHHOTO OLEHUBAHUS XapaKTEPHbIX 3HAUECHUH
(bu3HYECKHUX BEIWYMH, IPY STOM BBIOUPATH aJ€KBATHYIO (PU3UUECKYIO MOJIEIb,BBISBISATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAMBATh JIOTUUECKYIO LIETIOYKY PACCYXKACHUH C
OMOpO Ha W3YYEHHBIE CBOWCTBA (PU3UYECKUX SIBICHUN, (U3HMYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelIaTh pacy€THbIE 3a7auu (C onopoi Ha 2—3 ypaBHEHHMsI) IO U3y4aeMbIM
TeMaM Kypca (U3UKH, BbIOMpas aJeKBaTHYI0 (PU3UUECKYIO MOJIEb, C UCIIOJIH30BAHUEM
3aKOHOB W (OpMyJI, CBS3BIBAIOUIUX (DU3UUECKUE BEJIMUYMHBI, 3aMKMCBhIBaTh KPAaTKOE
YCIIOBUE U Pa3BEPHYTOE PEIICHUE 3a/layM, BBISABIATH HEIOCTAIONINE WA U30BITOYHBIC
JTaHHBbIe, 0OOCHOBBIBATH BBHIOOP METO/A PEIICHUS 3aJadyM, MCIOJIb30BaTh CIPABOYHbBIC
JaHHbIE, MPUMEHSTh METOJbl aHallu3a pa3MEpPHOCTEH, HCIOJB30BaTh TIpaduuecKkue
METOJIbl pEIICHUs 3a/ay, MPOBOJUTh MaTeMaTUYECKHUE MpPeoOpa3oBaHUs U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJIYYEHHOIO 3HAYEHUS (DPU3NUYECKON BEIUYMHBI

26



Y OTIPEIENIATH Pa3MEPHOCTh (PU3NUECKON BEIUYUHBI, TOJIYYCHHON IPU PELICHUH 3a1a4H;

pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOYKHO PEHIUTh MpPHU IMOMOLIM (PU3HYECKUX
METOIOB, U TIPE]IaraTh OPUEHTHUPOBOYHBIN CIOCO0 pelIeHUs, B OMMCAHUN UCCIIETOBaHUS
pacro3HaBaThb  INPOBEPAEMOE  MPEANOJIOXKEHUE  (TUIOTE3y), HHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

IPOBOAUTH OIBITHI IO HAOIIOIEHUIO (PU3HUECKUX SIBICHUMN WM (PU3NYECKUX CBOMCTB
Ten (KamwuUIsipHBbIC SIBICHHS, 3aBUCHMOCTh JaBJICHHUS BO3yXa OT ero oOnéma u
TEMIIEPATYPbI, CKOPOCTHU MpOIEcca OCTbIBaHUS (HarpeBaHus) MPU U3JIyYEHHUU OT I[BETa
U3IyYaroeH (Iorjaouaronieid) MOBEPXHOCTH, CKOPOCTh UCIIAPEHHS BOJIBI OT TEMIIEPATYPHI
KUJAKOCTH M TUIOMIAAM €€ TIOBEPXHOCTH, OJJIGKTpU3alUA Tell M B3aUMOJCHCTBHE
AIIEKTPUYECKUX 3apsi/ioB, B3aUMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3YyalU3alus
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, JCMCTBHS MarHWTHOTO TOJIS HA MTPOBOAHUK
C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSTHHOTO TOKA):
(GopMyIMpoBaTh NPOBEPSIEMOE NMPEANOIOKEHHE (TUIIOTE3Y) O BO3MOKHBIX pe3yiIbTaTax
HAOJIIOZICHUM, CaMOCTOSITENIbBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATh X0/ OIbITA U POPMYIUPOBATH BHIBOIBL;

MIPOBOAMTH MPSIMbIE U KOCBEHHBIE U3MEPEHHs PU3NUECKUX BEJIMUMH (TeMIepaTypa,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3JlyXa, CUJla TOKa, HANpsHKEHHUE, YJeNbHAas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHUE MPOBOJHUKA, pabdoTa M MOLIHOCTh 3JIEKTPUUYECKOTO TOKA)
C MCIIOJIb30BAaHMEM AHAJIOTOBBIX U LHU(PPOBBIX TPHOOPOB, 0OOCHOBBIBATH BHIOOP METOAA
U3MEpEeHUs, (PUKCUPOBATh IOKa3aHUS NPUOOPOB, HAXOAUTH 3HAYCHHE H3MEpPSIeMOM
BEJIMYMHBI C TIOMOIIBIO YCPEIHEHUS Pe3ylbTaTOB CEpUH HM3MEPEHHI U OIEHUBATh
IIOTPEIIHOCTh U3MEPEHHN;

IPOBOAUTH JKCIEPUMEHTAJIbHBIE HCCIEAOBAHUS 3aBUCHUMOCTEH (PU3MUECKHUX
BEJMYMH (3aBUCHUMOCTH [IaBJICHUS BO3IyXa OT ero oObéMa W HarpeBaHUS WM
OXJIAKICHMSI, MCCIEIOBAaHUE SIBIICHUS TEIUIOOOMEHA MpPHU CMELIMBAHUU XOJOJHOW U
ropsiaeld BOJIbI, 3aBUCUMOCTh COINPOTHUBIICHUS MPOBOAHHKA OT €r0 JJIMHBI, TUIOIIAIH
MIOTIEPEYHOTO CEUEHUS M YACTHFHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOAHHUKA, CHITBI TOKA,
IPOTEKAIOLIEro 4Yepe3 MPOBOAHMK, OT HANpsHKEHUS Ha IMPOBOJHHUKE, HCCIEIOBaHUE
MOCJIEIOBATEIBHOTO W  MapajuIebHOTO COEAMHEHW MPOBOJHUKOB): COBMECTHO
Cc yuuteneM (pOopMyIMpOBaTH 3aJady W THUIOTE3Yy HCCIEIOBAHUs, CAMOCTOSITEIbHO
IUIAHUPOBAaTh ~ UCCJIEJOBAaHHE, CaMOCTOSITEIbHO COOHMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY C HCIIOJIb30BAHMEM HHCTPYKIIMH, MPEACTABIATH MOJYYCHHBIE 3aBUCUMOCTH
¢u3znyecKux BETUYMH B BUAE TaOMUI U TpadUKOB, OLEHUBATH MOTPEIIHOCTH, JENaTh
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICOBAHMS,

cobmoaaTe TMpaBwia 0Oe30mMacHOro Tpyaa Tnpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MNPUHIUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIECCOB C OMOPOM HAa MX OMUCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP,
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CUETUMK DJIEKTPUYECKON 3HEPIHH, JIEKTPOOCBETUTENBHBIE MPUOOPHI, HArPEBATEIbHBIC
AIIEKTPONPUOOpPH! (IPUMEPHI), IPEIOXPAHUTEIN U UX IIPUMEHEHHUE B OBITY U TEXHUKE,
IIPUMEHEHUE  IIOCTOSHHBIX  MArHATOB,  3JIEKTPOMAarHUTOB,  3JIEKTPOJBHUIATEIb
MOCTOSTHHOTO TOKa), MWCIONb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM,
Heo0X0ouMble (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONMCTBA U H3MEPHUTEIbHBIE MPHOOPHI IO
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KUJIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOPAaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIETIEH C IOCIEI0BATEIbHBIM U MApPaUICIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAYEHUS HJIEMEHTOB DJJIEKTPUUECKUX IIETeH,
UCITIOJI30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH WM3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTEIBHBIX NPHOOPOB M TEXHOJOIMYECKUX MPOLIECCOB NPH PEIICHHH Yy4eOHO-
IIPaKTUYECKUX 3a/1a4;

MPUBOANTH MpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B ITOBCEAHEBHOM JKU3HU JUIsi 0OecredeHus
0e30macHOCTH MpH OOpalleHHH ¢ NOpubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHHMsI 3/I0POBbsI U COOJIIOICHNS HOPM HKOJIOTMYECKOT0 TOBEACHUS B OKPYKAIOIIEH
cpene;

OCYUIECTBJIATh IMOUCK HH(OpManuu ¢uznueckoro cojaepxkanusi B HHTepHere,
CaMOCTOSITENILHO (HPOPMYJIHUPYsI MOMCKOBBIN 3alpOC, HA OCHOBE MMEIOLIUXCSA 3HAHUHN U
CPaBHEHHUS JOMOJIHUTEIbHBIX UCTOYHUKOB BBIICIATh MH(POPMALINIO, KOTOPAsl SIBISIETCA
POTUBOPEUYUBOUN HIIM MOXKET OBITh HEAOCTOBEPHOM;

UCIOJb30BaTh TMPU  BBIIOJHEHUH YYEOHBIX 3aJaHUM  HAYYHO-NOMYJISPHYIO
IUTEPaTypy (U3UUYECKOTO COJEpKaHMs, CIPAaBOYHBbIE MAaTepuajbl, PECYpPChl CETU
WuTepHer, BiageTh nOpuéMaMud KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

Co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHMS, 00001mas

UHGOPMAIIMI0O U3 HECKOJBKHUX HMCTOYHUKOB (PU3NYECKOTO COJEP)KAaHUS, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATH  pPE3yJbTaTbl  MPOEKTHOM WM HCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, MPU 3TOM IPAMOTHO HUCIOJIb30BaTh M3YYEHHBIA MOHSATUHHBIN anmapar
Kypca (pU3HKHU, CONTPOBOXK/IATh BBICTYIUICHHUE TPE3CHTALIUEH;
IpPU BBIMOJIHEHUH Y4Y€OHBIX NPOEKTOB M HCCIEAOBAaHUN (PU3NYECKHX MPOLECCOB
pacnpenenath 00s3aHHOCTU B IpyIIE B COOTBETCTBUHU C IMOCTaBICHHBIMU 3a/ladaMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JCWCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh  TIPYMNIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aUMOCHCTBHE, IPOSBIISS TOTOBHOCTh pa3periaTh KOH(QIUKTHL.

K xoniy oOyuenus B 9 kjacce npeiMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS (CHUCTEMA OTCUETa, OTHOCHUTEIBLHOCTh MEXAHHUYECKOTrO
JBW)KEHUS, HEBECOMOCTb U IEPETPY3KHU, LEHTP TKECTH, MEXaHUYECKUE BOJIHBI, 3BYK,
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uHQpa3ByK W YyIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE H3IydeHUE,
IKaja 3JeKTPOMArHUTHBIX BOJIH, ICTOYHUKH CBETa, OJIM30PYKOCTh U AAIbHO30PKOCTH,
CHEKTPhl UCIYCKAaHUSA U TOIJIONIeHUs, alb(da-, OeTa- U ramma-u3nydyeHus, U30TOIIbI,
sJIepHas U TEPMOSACpHAsi YHEPTeTUKA) U CUMBOJIMYECKUHN S3bIK (PU3UKH MPHU PELICHUH
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3iauyarh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHENHOE ABWKEHUE, CBOOOAHOE MaJIEHUE Te,
JIBH>KCHUE TIO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PABHOBECHE MATEPHAIBHOW TOYKH,
PEaKTUBHOE JBWKEHUE, HEBECOMOCTb, KOJIEOATENbHOE ABMKEHUE (FapMOHUYECKHE,
3aTyXarolulue, BbIHYXKJEHHbIE  KOJIeOaHUs), PE30HAHC, BOJHOBOE  JBIKECHUE
(pacpocTpaHeHue U OTpak€HHUE 3ByKa, uUHTepdepeHIUs u audpakuus BOJH),
NPSMOJIMHEMHOE pPACIPOCTPAHEHHUE, OTPAKEHHE U NPEIIOMIICHHE CBETa, IIOJHOE
BHYTPEHHEE OTPaK€HUE CBETa, pa3jioKeHUE OEJoro CBeTa B CHEKTP M CIIOKEHUE
CHEKTPaIbHBIX I[BETOB, €CTECTBEHHAS! PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOTO
CIEKTpa M3JIy4CHHMs) MO OINMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBJICHUI B OKPYKAIOLIEM MUPE
(B ToM uncine (pU3NUECKUE SIBICHUS B IPUPOJAE: IPUIUBBI U OTJIUBBI, IBHKEHUE IIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHUYECKUE BOJHBI, I[yHAMH, 5XO, LBETa T,
ONTUYECKUE  SIBICHHWA B  NpPUpPOJE, OUOJIOTUYECKOE  JEHCTBHE  BHUJIKUMOTO,
yIbTPpaduOIECTOBOTO M PEHTIEHOBCKOTO HM3yYEHUM, €CTECTBEHHBIM pPaguOaKTUBHBIN
($oH, KOCMUYECKUE JIy4d, PaIMOaKTUBHOE U3JIyY€HHUE TPUPOJIHBIX MUHEPAJIOB JACHCTBHE
pPaJAMOAKTUBHBIX W3JIYYEHHM Ha OpraHu3M 4eJioBeKa), IpU O3TOM NEPEBOJUTH
MPaKTUYECKYIO 3a/adyy B y4deOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MpPHU3HAKH)
bu3HYEeCKUX SBJICHHUI;

ONKCHIBATh W3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKHE SIBICHUS, HCHOJb3Ys
buznyeckue BeJIMYMHBI (CPEAHSSI U MTHOBEHHAsi CKOPOCTh Tejla NMPU HEPaBHOMEPHOM
JNBWKEHUU, YCKOpPEHHUE, TMEepeMEIIEHUE TMpU PABHOYCKOPEHHOM MPSAMOIMHEITHOM
JBUKEHUU, YTIJIOBasi CKOPOCTbh, LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE, CUJIa TPEHHUS, CUIIa
yIPYTrOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO Ma/ieHus1, BEC Tela, UEHTP TSHKECTH
TBEPIOrO TEJa, UMITYJIbC T€Ja, UMITYJIbC CHJIbI, MOMEHT CHJIbI, MEXaHWYecKas padoTa u
MOIIIHOCTb, ITOTEHUMAJIbHAs JHEPrUs Tela, MOJHATOIO HaJ IMOBEPXHOCTBIO 3EMIIH,
MOTEHUIUAJIbHAST HHEPIrHsl CXKATOM NPYKUHBI, KUHETUYECKash »JHEpPrus, IMOJHas
MEXaHU4ecKas dHeprus, MepuoJ U 4YacToTa KOJeOaHUU, MEepUuoj MaTeMaTUYECKOTrO U
NPYKMHHOTO MAasTHHUKOB, JIJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTH
CBETa, IMOKa3aTellb MPEJIOMJICHUS Cpelbl), MpPU ONUCAHWUU NPABUIBHO TPAKTOBATH
(bu3nyeCKuit CMBICT UCTIOIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €AUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOIUTh (OPMYyJbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYI0 BEIMYMHYC
JPYTUMHU BEIUYMHAMH, CTPOUTH TIpaduKU HM3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIUYUH,;
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XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKUE SIBJICHMUS U IMPOLIECCHI, UCIOIB3YS
3aKOH COXPAaHEHUSl SHEPIuH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHLHUII CYIEPIIO3UIUU
CWJ, NPUHLMN OTHOcUTeNbHOCTH ['anmnes;, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, TEOPEMY O KMHETHYECKOM HHEPIruM, 3aKoH ['yka, 3akOoH bepHyiun, 3aKOHBI
OTpaXEHUsI M MPEJIOMJICHUs CBeTa, (POPMYITYy TOHKOM JMH3bI, IUJIAHETAPHYIO MOJENb
aToMa, HYKJIOHHYIO MOJI€Jb AaTOMHOIO s/Ipa, 3aKOHbl COXPAHEHUs 3apsA0BOTO U
MacCoOBOTO YHCEJI MpH SACPHBIX pEakUMsIX, HOpPU 3TOM pPa3ianudarbh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €70 MATEMAaTHUYECKOE BbIPAKCHHUE;

CTpOUTHh (U3NYECKHE MOJEIU pEAlbHbIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIICJISITH [IPU 3TOM CYIIIECTBEHHbBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUH, IPUMEHATh (PU3NUECKUE MOACTU Al OOBSICHEHHS (PU3NUECKUX MPOIECCOB U
perieHus yueOHbIX 3a/1a4;

OOBACHATH (PU3NUECKHE SBJICHUS, MPOIECChl M CBOWCTBA TeJl, B TOM YHCIIE
B KOHTEKCTE€ CHUTyallMii MpaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIE 33]]a4M, B TOM YHUCJIE TPEOYIOIME YUCIEHHOTO OLIEHUBAHUS XapaKTEPHBIX
3HaYeHUN (PU3NYECKUX BEIIMYUH, ITPU STOM BBIOUPATH aJ€KBATHYIO (PU3HUECKYIO MOJIEIIb,
BBIABJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAUMBATh JIOTMUECKYIO IIEMOYKY
paccyXJieHui U3 2—3 1IaroB ¢ OMOPON Ha U3YYEHHBIC CBOMCTBA (DU3UUYECKUX SIBJICHU,
(u3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pelaTh pacy€THbIC 3aJaud 10 K3Yy4aeMbIM TeMaM Kypca (QU3uKH,
BBIOMpAs aJIeKBAaTHYIO (DU3UYECKYI0 MOJENb, C MCIOJIb30BAHUEM 3aKOHOB U (popmy,
CBA3BIBAIOIIMX (PU3MYECKHE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelIeHNe 3a/1auu, BBISIBJISATH HEIOCTAIONIME MJIM M30BITOYHBIE JaHHBIE, 000CHOBHIBATH
BBIOOp MeETO/a peLIeHUs 3aJayd, MCMOJIb30BAaTh CIPABOYHBIE JAaHHBIC, MPUMEHSTH
METO/Ibl aHaIM3a Pa3MEpPHOCTEH, UCIONIb30BaTh IPaPUUECKUE METOIbl PEIICHMS 3a7ad,
MPOBOJIUTH MAaTEMaTUYECKHUE MPE0OPa30OBaAHUS M PacU€Thl, OIICHUBATH PEATUCTHYHOCTh
MOJIy4EHHOTO 3HAaYeHUs (U3MYECKON BEJIMYMHBI M  ONPEAENSITh Pa3MEPHOCTb
(bu3MYeCcKON BEIIMYNHBI, MIOTYYEHHON IIPU PEIICHUH 3a]1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIM (HUIUYECKUX
METOJIOB, U IpeIIaratb OpUEHTUPOBOYHBIN CIIOCOO pEUIeHUs], B OTMCAHUH UCCIIEA0BAHUS
pacno3HaBaTh MPOBEPSIEMOE MPEANOI0KEeHUE (TUIOTE3Y), OIEHUBATH MPABUIBLHOCTD
NopsiJiKa MPOBEAECHUS UCCIIEI0BaHUS, MHTEPIPETUPOBATH NOJYYCHHBIN PE3yJIbTaT;

IPOBOJUTH OMBITHl MO HAOTIOAEHUI0 (U3UYECKUX SIBICHUNA WM (PU3HYECKUX
CBOMCTB TeJl (M3y4eHre BTOPOro 3aKkoHa HpI0TOHA, 3aKOHA COXPAHEHUS SHEPTHH, 3aKOHA
COXPaHEHUsI UMITYJIbCA, IEUCTBUE 3aKOHA bEPHYIIIM ¥ BOBHUKHOBEHHUE MMOABEMHOM CHJIBI
KpbLIa, 3aBUCUMOCTh MEPHOIa KOJeOaHU MPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIUTYJbl MaJIbIX KOJICOaHUH,
IpSIMOJIMHEMHOE pacipOCTpaHEHUE CBETA, Pa3jioKEeHUE OEIOro CBEeTa B CIIEKTP,U3yueHUE
CBOMCTB M300pak€HUSI B IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHsI NpeaMeTa B
coOuparolel JuH3€e, HAOII0JIeHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB W3IIyYEHHS):
bopMyIMpOBaTh TPOBEPSEMOE MPETON0KEHUE (TUITOTE3Y) O BOBMOXHBIX pe3yibTaTax
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HAOIOICHUI, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 H30BITOYHOro Habopa
000pyZ0BaHUs, OMKCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOBL;

POBOJUTH NIPU HEOOXOAUMOCTH CEPHUIO MPSMBIX WU3MEPEHUM, ONpeieNisisi CpeIHee
3HAUCHUE U3MEpPAEMON BEIUYMHBI U OMNpPEACIsisl MOrPEIIHOCTh Pe3yJbTAaTOB MPSIMBIX
U3MEepEeHHi1, 000CHOBBIBATH BHIOOP CrI0c00a 3MepeHus (M3MEPUTENILHOTO PUOOPa);

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKHX BETUYMH (CPEIHSAS CKOPOCTh U
YCKOpEHHUE Tella MpU PaBHOYCKOPEHHOM JBHKEHUHU, YCKOPEHHE CBOOOIHOTO MaJleHus,

HKECTKOCTh MPY>KUHBI, KOADPUIIMEHT TPEHUS CKOJIbKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTAa U MEPHOJ] KOJIeOaHN MaTEMaTHYECKOTO U MIPYKUHHOTO MasiTHUKOB,
dbokycHOE paccTosiHUE coOuparolled JUH3bI U €€ ONTUYECKas Cujla, paJlOaKTUBHBIN
(GhOH) ¢ UCIOIB30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOP
METOJla  M3MEpPEHHUs, IUIAHUPOBAaTh  M3MEPEHMs, CaMOCTOATENIbHO  COOHMpaTh

HKCIIEPUMEHTAJILHYIO YCTAHOBKY, BBIYUCIISTH 3HAUCHNE BEJIMYMHBI U aHAJIM3UPOBATH
MOJTy4YeHHBIE Pe3yIbTaThl, OLICHUBAs IOTPEITHOCTD PE3yIbTaTOB KOCBEHHBIX U3MEPEHUH;

IPOBOJNUTH SKCIIEPUMEHTAIIBHBIE HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX
BEMYMH (3aBUCUMOCTh TYTU OT BpPEMEHH I[PU PABHOYCKOPEHHOM JIBIXKCHHH
0e3 HayalbHOMW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHHS CKOJIBXEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUS, TIEPHOJa KOJIeOaHUN MaTeMaTHUYeCKOr0 MasTHHUKA OT JIJTMHBI
HUTH, OTpEACEHUE YCKOPEHHS CBOOOJHOTO TAaJCHUSA, HCCIEAOBAHUE HN3MEHEHUS
BEJIMYMHBI U HAMPABJICHUS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa
OT yIJia aJieHus, yriia MpejoMIICHUs OT YIJia MaJeHus] CBETOBOIO JIyda, UCCIICIOBAaHUE

TPEKOB: U3MEPEHHE FHEPTUU YACTHUIBI [0 TOPMO3HOMY NyTH (110 QoTorpadusm)):

COBMECTHO C YyuuTeleM (OopMyJIUpOBaTh 33Jady W TUIOTE3Y HCCIIEIOBAHUSA,
CaMOCTOSTETIFHO  IJIAHWPOBATh  KCCJIECNOBAaHHWE,  CAMOCTOATENBHO  COOMpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY, MTPEACTABISATH MOTYICHHbIE 3aBUCUMOCTH (PU3MUECKUX

BEJMYMH B BUJE TaOIUI ¥ rpadMKOB, OIEHWBATH MOTPEIIHOCTH, €JaTh BBHIBOIBI
10 pe3yJIbTaTaM UCCIIEIOBaHMUS;

coOmoaTh TpaBuia Oe3omacHOro Tpyaa mnpu pabore ¢ 1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MTPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM Ha MX OMUCAHUS (B TOM UHCIE:
CIUIOMETpP, NATYUKHU TOJIOKEHUS, PACCTOSHUSA M YCKOPEHHUsS, paKeTa, dXOJOT, OYKH,
NEPUCKOIL, (poToanmnapaT, MUKPOCKOI, TE€JIECKOII, ONTUYECKNUE CBETOBO/IbI, CIIEKTPOCKOII,
JIO3UMETp, Kamepa BuiibcoHa), MCTIONIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUU U
HeoOXouMble (U3MYECKHE 3aKOHOMEPHOCTH, UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE
PUCYHKH M3YYCHHBIX TEXHHYECKHX YCTPONCTB, M3MEPUTEIBHBIX NPHOOPOB U
TEXHOJOTHUECKHUX MPOIIECCOB MPHU PEIICHUN YIeOHO-TIPAKTHUECKUX 3a/1a4, ONTHYECKHE
CXEMBI JJIsl IOCTPOEHUS M300pakeHUH B TNIOCKOM 3€pKaJie M COOMparolei INH3E;

MPUBOANTH TMPUMEPHI (HAXOIUTh HWH(OOPMAIMIO O TMpPUMEpax) MPAKTUIECKOTO
UCTIONB30BaHUsl (PU3UYECKMX 3HAHWN B TOBCEIHEBHOW JKM3HH MJisi OOeCTeueHUs
0€30macHOCTH MPpU 0OpaIeHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXPaHEHMSI 3[I0POBbs U COOJIIOICHUS HOPM IKOJIOTUYECKOTO TIOBEICHHSI B OKPYIKAIOIIEH
cpene;

OCYUIIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B HHTepHere,
CaMOCTOATENbHO (HOPMYIUPYS TOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEACICHUS
JIOCTOBEPHOCTH TIOJNIYyYCHHOW WH(POPMAllMA HA OCHOBE HWMCIOIINXCS 3HAHUUA U
JOTIOJIHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIMIOJIHEHUMM YYE€OHBIX 3aJaHUl  HAYYHO-TIOMYJSPHYIO
JUTEPATYpPy (U3UYECKOTO CONEpKAHUS, CIPABOYHBIE MaTepUAbl, PECYpPChl CETH
WurtepHer, BiIageTh nOpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpPMAITUHU U3 OJTHON 3HAKOBOHM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE TUCBMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE
uHOpMaAIUU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpKaHUS, MyOIMYHO
IIPEJCTABIIATH PE3YJIbTATHI IPOECKTHON WJIM UCCIIEA0BATEINBCKOM NEATEIIBHOCTH IIPU 3TOM
rPaMOTHO HCIMOJIb30BaTh W3YYECHHBIM MOHATUMHBIA ammapar H3y4aeMmMoro paszela
GU3MKK W COMPOBOXKAATh BBICTYIUIGHHE Mpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

N /m NporpamMmbl Bcero Konrponensie | Ilpakruieckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
1.1 dusnka — HayKa O PUPOJIe 2 http://nrc.edu.ru/est/r2
12 DH3UUCCKUE BEUTHHEL 4 3 http://nrc.edu.ru/est/r2
Pemenne HecTaHAAPTHBIX 3a7a4 (MOYJIb)
13 ECT@CTBGHHO-Hay‘{HBII/I METO/ ITO3HAHUA 2 1 https://resh.edu.ru/
Pemenne HecTaHAAPTHBIX 3a7a4 (MOYJIb)
Hroro no pazneny 8
Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
http://school-
2.1 CrtpoeHue BeniecTBa 2 1 collection.edu.ru/catalog/rubr/bf5¢59d6-
a562-2¢61-9d98-139ac12015dd/
JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII http:// SC hool-
2.2 4 2 collection.edu.ru/catalog/rubr/fb011676-
petiectsa b857-2653-941d-4dbaef589fas/
2.3 ArperatHble COCTOSIHUS BEIIECTBA 1 https://resh.edu.ru/subject/28/7/
Hroro mo pazneny 7
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
MexaHn4ecKoe IBUKECHUE 6 http://s_c hool-
3.1 P 4 2 collection.edu.ru/catalog/rubr/bf5c59d6-
elIeHre HECTaHJapPTHBIX 3a/1a4 (MOJIYJIb) a562-2c61-9d98-139ac12015dd/
3.2 Muepuus, Macca, IIOTHOCTS ! 1 1 https://resh.edu.ru/subject/28/7/
Pemenne HecTaHAapTHBIX 3a7a4 (MOYJIb) 2
3.3 Crna. Bupt cun 11 1 3 https://resh.edu.ru/subject/28/7/
Pemrenue HectangapTHBIX 33724 (MOYJIb) 4
Hroro mo pazneny 34
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Pa3nen 4. /laBieHue TBEPAbBIX TeJl, :KUAKOCTEH U ra3oB

[asnenue. llepenaya naBneHust TBEpAbIMU 3 http://school-
4.1 TeJaMH, >KUJIKOCTAMU U ra3aMu 2 2 collection.edu.ru/catalog/rubr/bf5¢59d6-
Penienue HecTaHapTHBIX 3a1a4 (MOAYJIb) a562-2¢61-9d98-139ac12015dd/
4.2 Jlapennue xuaKoCTH 3 http://www.school-collection.edu.ru/
Pemenue HectangapTHBIX 337124 (MOYJIb) 3
ATtMochepHoe 1aBlIeHHE 4 http://s_c hool-
4.3 P 1 1 collection.edu.ru/catalog/rubr/fb011676-
eIICHNE HECTaHAAPTHBIX 3a1a4 (MOIYIIb) b857-2653-941d-4dbaef589fa5/
44 JleiicTBUE )KUIKOCTH U Ta3a Ha 7 1 3 https://resh.edu.ru/
' MOTPYXEHHOE B HUX TEJO 5 http://www.school-collection.edu.ru/
Hroro mo pazneny 28
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEprus
PabGora 1 MomHOCTH 3 http://s_c hool-
51 P 3 1 collection.edu.ru/catalog/rubr/bf5c59d6-
elIeHNEe HECTaHapTHBIX 3a7a4 (MOIYIIh) a562-2c61-9d98-139ac12015dd/
52 [IpocTeie MexaHU3MBI 5 5 https://resh.edu.ru/subject/28/7/
' Pemenne HecTaHAapTHBIX 3a7a4 (MOYJIb) 3 http://www.school-collection.edu.ru/
4 https://resh.edu.ru/subject/28/7/
53 Mexanuteckas SHeprius 1 1 1 http://www.school-collection.edu.ru/
Hroro mo pazueny 19
Pa3nen 6. Pelienue HectaHgapTHHIX 3a7a4 (MOYJIb)
6.1 P ( ) 6 https://resh.edu.ru/
' CLICHHC HCCTAHIAPTHBIX 32/ (MOALYITb http://www.school-collection.edu.ru/
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 23
8 KJIACC
KosnuecTBo yacoB
Ne HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMBbl K I UIEKTPOHHbIE (LUPPOBHIC)
n/n pas porp Bcero OHTPOILHBIE PaKTHiecKue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pa3gen 1. TensioBbIe IBJICHUSA
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1.1 CrpoeHre u CBOMCTBA BEIIECTBA 6 http://nrc.edu.ru/est/r2

1.2 Teniosbie nporiecc! 23 6.5 http://nrc.edu.ru/est/r2
Pemenue HectaHaapTHHIX 337124 (MOIYJIb) 10

Hroro mo pazneny 39
Pa3nen 2. DiaekTpuyecKHe H MATHUTHBIE SIBJICHUS
DneKTpruuecKue 3apsbl. 3apsHKEHHBIE Tea U UX http://school-

2.1 N ’ 9 1 collection.edu.ru/catalog/rubr/fb011676-
B3AMMOJICHCTBIA b857-2653-941d-4dbaef589fa5/
IToCTOSAHHBIN JIEKTPUUYECKUI TOK 16 http://s_c hool-

2.2 P 15 10 collection.edu.ru/catalog/rubr/bf5¢59d6-

eIIeHNEe HECTaHIaPTHBIX 3a/1a4 (MOIYJIb) 3562-2c61-9d98-139ac12015dd/

2.3 MarnuThpie ABeHHA 6 4 https://resh.edu.ru/

Perennie HecTaHAapTHBIX 3a4a4 (MOIYJIb) 5
24 ICKTPOMATHHTHAA HH KUK 3 1 http://www.school-collection.edu.ru/
Pemenue HecTanAapTHBIX 3a1a4 (MOYJIb) 4
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-00001aK0IMI MOAYJIb
3.1 ‘ [ToBTOpUTENBEHO-0000IAIOIINI MOYJIB 5 http://www.school-collection.edu.ru/
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM K 0 JuaexkTpoHHble (HU(pPOBbHIE)
n/n NMPOrpaMmblI Bcero OHTPOILHBIE PaKTHiecKue o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Paznen 1. Mexanuveckue siBJeHUs
11 Mexauueckoe ABMKSHHE 1 20 1 2 https://resh.edu.ru/
CITOCOOBI €T0 OTTMCAHMS
http://school-
1.2 Bsaumopeiictsue el 12 2 collection.edu.ru/catalog/rubr/bf5c59d6-
ab62-2c61-9d98-139ac12015dd/
1.3 3aKOHBI COXPAHEHUS 10 1 0 http://www.school-collection.edu.ru/
Utoro no pazneny 42
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
http://school-
2.1 MexaHndeckue KojeOaHus 6 2 collection.edu.ru/catalog/rubr/fb011676-
b857-2653-941d-4dbaef589fas/
2.2 MexaHu4eckre BOJTHBI. 3BYK 6 0 http://www.school-collection.edu.ru/
Uroro no pazneny 12
Pa3nea 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
http://school-
3.1 DJICKTPOMATHUTHOC NOIE 5 collection.edu.ru/catalog/rubr/bf5c59d6-
ICKTPOMATHUTHBIC BOJTHBI a562-2¢61-9d98-139ac12015dd/
Uroro mo pazaeny 5
Paznen 4. CBeToBbI€ SIBJICHHSI
https://resh.edu.ru/
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 1 http://www. 1class.ru/
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 2 http://www.1class.ru/
4.3 PasnoxxeHue 6e0ro cBETa B CIEKTP 3 1 http://www.school-collection.edu.ru/
Hroro no paszneny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA
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I/ICHyCKaHI/Ie " IOTJIONICHUE CBECTA

http://school-

5.1 ATOMOM 3 1 collection.edu.ru/catalog/rubr/bf5c59d6-
a562-2c61-9d98-139ac12015dd/
5.2 Ctpoenue aTOMHOTO siipa 2 http://www.1class.ru/
5.3 SnepHbie peakuu 7 http://www.school-collection.edu.ru/
Hroro no pazneny 12
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOAYJIb
MexaHu4ecKue sIBJICHUS http://school-
6.1 (TOBTOPHUTETHHO-0000ITAOIITU I 5 3 collection.edu.ru/catalog/rubr/fb011676-
MOJTYJIb) b857-2653-941d-4dbaef589fa5/
TennoBblie ABICHUS
6.2 (TTOBTOPUTETHHO-0000ITAFOTITHIA 3 http://www.school-collection.edu.ru/
MOJTYJIb)
DJIEKTPOMArHUTHBIC SIBJICHUS
6.3 (TTOBTOPUTETHHO-0000ITATOTITHIA 2 1 http://nrc.edu.ru/est/r2
MOJTyJ1b)
CBeToBbIC SABIICHUS
6.4 (TTOBTOPUTETHHO-0000ITAFOTITHIA 3 1 http://nrc.edu.ru/est/r2
MOJTyJIb)
6.5 [osTopuren:Ho-0600maiomymii 3 http://www.1class.ru/
MOJTYJTb
Wroro o pazneny 16
OBIIEE KOJIMYECTBO YACOB I1O 102 16

I[TPOTPAMME
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Ne
n/n

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka

Bcero

KonmuectBo yacos

KonTtposnbhbie
paboThI

IIpakTrHueckue
paboThI

Pa3nen 1

Odu3rkKa — HayKa o pupoe. SABIeHus TPUPOIbI

Ddusznyeckue sBICHUS

w

®uznyeckue BennuuHbl. PazmMepHocTs. @usnueckue npudopsl. [lorpemnoctu
IIPY NIPSIMBIX U3MEPEHMSIX

[EEN

~N o o b

Ypok-uccnenosanue "M3mepeHue JIMHENHBIX pa3MEPOB TEJI U IPOMEKYTKOB
BpeMeHH"

JlaboparopHas padota "M3meperne 00bEMa )KUIKOCTH B TBEPAOTO Tea"
JlabopaTtopHast pabota "Ornpenenenue pazMepoB Majbix Tea. Meros psioB”

MeTtobl HaydyHOT0 MO3HaHUA. Onucanue PU3NUYECKUX SBJICHUH ¢ TOMOIIbIO
MoJieei

N

Ypok-uccnenoBanue "IIpoBepka rumoTe3bl: 1adbHOCTh MONETA IAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIbIIIe BHICOTA ITycKa"

Pazgen 2.

10

Crpoenue BeriecTBa. ONBITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BEIIEeCTBA

JlaGopaTtopHas padota "OrieHka 1uaMeTpa aToMa METOJIOM PsiIoB (C
UCMoJb30BaHueM (oTorpaduii)”

11
12
13

VYpoxk-uccnenoanue "HabiojeHrne TEMI0BOTO paciiupeHus ra3oB. ONbITH IO
0OHapyXEHHIO IeUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUs "

JBuxenue yactun Beuiectna. Auddysusa. bpoyHoBckoe qBuxeHne
VYpoxk-uccnenoanue "Habmoenne 1 00bsicHeHHE OPOYHOBCKOTO JIBMXKEHUS U
nuddy3un"

14

B3anMopeiicTBre 4acTHI] BEIIECTBA: TPUTSHKECHUE M OTTATKUBAHUE

15

ArperartHpie cocTosiHH BenecTBa. OCOOCHHOCTH arperaTHbIX COCTOSTHHI

I e e e
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BOJBI

Pa3nen 3.1
16 Mexanudeckoe aBmxeHue. [1yTeb, TpaekTopusi, mepeMenieHne 1
17 PaBHOMepHOE U HEpaBHOMEpHOE ABMkeHHEe. CKOPOCTh 1
HaxoxaeHue ckopocTH, yTH U BPEMEHH IIPU PABHOMEPHOM NPSIMOIMHEHHOM
18 JIBMOKCHU U 1
Pemenne HecTaHAapTHBIX 33724 (MOYJIIb)
19 JlaGopaTtopHas pabota "OrnpeneneHne CKOpOCTH PaBHOMEPHOTO ABUKEHUSA" 1
20 ['paduku npssMOTMHENHOTO paBHOMEPHOTO JBHUKEHUS 1
21 Pemenue 3amgau mo reme "Pacuer cpenneit ckopoctu" Perenue 1
HECTaHJIapPTHBIX 3a/1a4 (MOIYJIb)
29 JlaboparopHas pabota "OnpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHUs OpycKa 1
WJI 1IapyKa 110 HAKJIOHHOM miockocTy"
OtHOCUTENBHOCTD JIBMKEHMS. CI0KEHHE CKOPOCTEH MpHU MapauieIbHOM
23 IBUKEHUH 1
Pemenue HecTaHIAPTHBIX 337124 (MOTYJIh)
24 [Tonyuenue u ananus rpadUKoB 3aBUCUMOCTHU IIYTH U CKOPOCTH JBHKEHUSI OT 1
BpEMEHHU
Pemenue rpaduueckux 3agau no teme "Mexanuka. PaBHoMepHOe
25 NPSIMOJIMHEITHOE IBUKEHUE" 1
Pemenne HectaHmapTHRIX 337124 (MOYJIb)
Pazgen 3.2
26 SIBnenue nHEpIUHU. 3aKOH UHEPIHH 1
27 B3anmopeiicTBre Ten Kak NpUYMHA U3MEHEHUS CKOpocTH. Macca Tena Kak 1
Mepa HHEPTHOCTH TeJia MPHU MOCTYNMATEeIbHOM JBUKCHUH
8 VYpok-uccnenosanue "CpaBHEeHHE MaccC 10 B3aUMOAEHCTBUIO Ten" 1
Pemenne HecTaHmapTHRIX 337124 (MOTYJIb)
29 IImoTHOCTH BemecTBa 1
30 JlaboparopHas pabota "Onpenenenre IIOTHOCTH TBEPIOTO Tena" 1
31 Pemenue 3anau no teme "Macca tena. [InotHocTs BemecTa" 1
32 Cwmecu u ciabl. [loBepXHOCTHAs U TMHENHAs IUIOTHOCTh Pemenue 1
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HECTaHJAPTHBIX 3a7a4 (MOIYJIb)

[ToaroToBka Kk KOHTPOJILHOU paboTe 1Mo Teme "dusnka — Hayka 0 IPUPOJIE.

33 [lepBoHauanbHbIE CBEACHUS 00 ATOMHO-MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA. 1
Mexanuka"
KoHnTtponbhas padota mo teme "dusnka — Hayka o PUPO/IL.

34 [lepBoHauanbHbBIE CBEACHUS 00 ATOMHO-MOJIEKYJIIPHOM CTPOSHHH BELIECTBA. 1
Mexanuka"
Paznen 3.3.

35 Cuia. fIBnenue tsrorenus. Cuiia TSKecTu 1

36 N3o6paxkenue cui. Pemenue 3agad mo teme "OmnpeneneHue CUibl TsHkecTr" 1

37 Cuna ynpyroctu. 3akoH ['yka 1

38 Bec Tena. Usmepenue cuit. Jlunamomerp 1

39 YPOK-I/ICCJEGHOBaHI/IC ::Ha6JIIOIleHI/I€ WU3MEHEHHUs CKOPOCTH IIPU 1
B3auMoieiicTBuM Ten" (MOIYJIIb)

40 Pemenue 3anau no teme "Cuna ynpyroctu. Bec tena" 1

a1 JlaGopatopHas padota "OnbITh, 1EMOHCTPUPYIOIINE 3aBUCMOCTb 1
pacTspkeHus (aeopmaliiu) NpyKUHbI OT MPUIIOKEHHOM CHIbl"

42 Cuna tpenus 1

43 Crnosxenue cwil. PaBHoIEHCTBYOIIAs CUla 1

44 Pemenne 3amgau no reme "Crnoxenue cui. PaBHoaelicTByromias cuna" Pemienue 1
HECTaHJIapTHBIX 3a/1a4 (MOAYJIb)

45 Pemenne 3amau nmo teme "Bzanmoneiicrsue ten. Criisl B MexaHuke" 1
Pemenue 3agau no reme "Cuna tpeHus". Ypok-Hccie10BaHUE 110 TEME

46 "HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS OT TUIOIIAAN COTIPUKOCHOBEHHUS" 1
Pemenne HecTaHmapTHBIX 3219 (MOIYIIb)
JlaGopatopHas padota "OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI

47 TPEHUS CKOJIBKEHUS OT CHITBI IABJICHUS M XapaKTepa COMPUKACAIOIIHXCS 1
noBepxHocren"

48 Pemenue 3amgau no reme "B3aumopeiictBue Ten. Cuibl B MexaHuke" 1
Pemenve HectaHmapTHBIX 337124 (MOIYJIb)

49 KoHnTtponbHas pabora no teme "B3zaunmoneiicteue ten" 1
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Pa3nen 4.1

50 JlaBnenue TBEPABIX TEI 1
51 Ypok-3xcriepumenT "CriocoObl ONpeAesICHHsI TaBJICHHs TBEPIOTO Tea" 1
50 VYpoxk-uccienopanue "3aBUCUMOCTh JaBJICHUS T'a3a OT TEMIIEPATYPHI" 1
Pemenne HecTaHAAPTHBIX 337124 (MOTYJIIb)
53 JlaBienue xuakocTei u ra3oB. 3akoH [lackans 1
54 [THeBMaTHUECKHE YCTPOIICTBA 1
Pemenune HecTaHAApTHBIX 33124 (MOIYJIh)
Paznen 4.2.
95 3aBUCUMOCTb JIaBJICHUS KUJIKOCTH OT TI1yOMHBI 1
56 I'mppocraTnyecknii napagoxc 1
Pemenne HecTaHAapTHBIX 33724 (MOYJIIb)
57 Ypok-npoekT "M3ydeHnne coobmarmuxcs cocyaoB" 1
58 Ypok-koHpepennus "l uapaBnuyeckue MexaHU3MbI" 1
Pemenue HecTaHAAPTHBIX 337124 (MOTYJIh)
59 Hcnonp30BaHre BHICOKUX JIaBIICHUI B COBPEMEHHBIX TEXHOJIOTHUSIX 1
60 Pemenne 3agau o teme "JlaBnenue XugKocTu" 1
Pemenune HecTaHIAPTHBIX 337124 (MOTYJIh)
Pasnen 4.3
61 ATMocdepa 3emMiu ¥ IPUYMHBI €€ CYIIeCTBOBAHUS 1
62 Ypoxk-uccnenosanue "[IposiBiaeHne neicTBrst aTMOC(HEPHOTO JaBICHUS " 1
63 Wzmepenue armocheproro nasienus. OnbiT Toppuderun 1
64 3aBUCHMOCTBH aTMOC(HEPHOTO JaBICHHS OT BBICOTHI HaJl YPOBHEM MOPSI. 1
[Tpubops! 1715 U3MEpeHHst aTMOCPEPHOTO TaBIEHUS
65 bapomerp-anepous. AtmocdepHoe AaBlieHHE Ha Pa3IUYHbIX BHICOTAX 1
Pemenne HecTaHAApTHBIX 33724 (MOTYJIIb)
Paznen 4.4.
66 BriTankuBaromas cusna. 3akoH Apxumesa 1
67 Pemenne 3agau no reme "3akon Apxumena" 1
68 Ypok-uccnenoBanue "IKCnepuMEHTATBFHOE OOHAPY)KEHUE TCHUCTBUS 1
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JKUJIKOCTH W T'a3a Ha MOTPYKEHHOE B HUX TeJ0"
Pemienne HectanmapTHBIX 337124 (MOYJIb)

JlaboparopHas pabota "OnpeeneHre BHITATKUBAIOIICH CHITBI, IEHCTBYOIICH

69 1
Ha TeJI0, MOTPYKEHHOE B KUIKOCTh"
70 [1naBanue Ten 1
71 JlaGopaTtopHnas pabota "HcciaenoBaHue 3aBUCIMOCTH Beca Tejla B BOJIE OT 1
0o0beMa MOrpy>KEHHOH B JKUJKOCTb YaCTH Teja"
79 BosnyxomnaBanue. [inaBanue cyos 1
eIIeHHe HEeCTaHIaPTHBIX 3a/1a4 (MOAYIb
P
73 Pemenue 3amau o reme "3akon Apxumena. Y cioBus maBaHus ten' 1
eIIeHHe HEeCTaHIaPTHBIX 3a/1a4 (MOAYIb
P
Pemenue 3amau no teme "JleiicTBre KUAKOCTU U ra3a HA TOTPYKEHHOE B HUX
74 Teno" 1
eIIeHHe HECTaHIaPTHBIX 3a/1a4 (MOAYIb
P
Vpoxk-npoekT "KoHcTpyrpoBaHue apeomeTpa Wid JOJIKH U ONpeAeIICHHE
75 rpy30H0abEMHOCTH" 1
Pemenne HecTaHAapTHHIX 33724 (MOTYIIb)
76 [TonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "JlaBieHne TBEpAbIX Te, 1
SKUIKOCTEHN U ra3oB"
77 KonTposabHas pabora no Teme "JlaBiieHue TBEpAbIX TeN, KUAKOCTEN U ra3oB" 1
Paznen 5.1
78 Mexanuueckasi paboTa 1
79 MouHocTh 1
80 Pemenue 3a1au Ha onpeeneHre padboThl M MOIITHOCTH 1
Pemenne HecTaHapTHBIX 337124 (MOTYJIb)
81 PaboTa cuitbl TSKECTH U CHITBI TPEHHS 1
82 Pemenne 3amau mo teme "PaboTa critbl TSKECTH M CHUTBI TpeHus" Pemenne 1
HECTaHJapTHBIX 3a7a4 (MOIYJIb)
VYpok-uccienoBanue "Pacdyér MOIHOCTH, pa3BUBAEMOM MPH MOIBEME MO
83 nectHure" 1

Pemenne HectaHgapTHBIX 337124 (MOYJIb)
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Pa3nen 5.2.

84 [TpocThie MEXaHU3MBI 1
85 MowmenT cuibl. [IpaBuino MoMeHTOB 1
86 JlaGopaTtopHas pabota "M3ydeHue npaBuia peaara Jist loBHKHOTO 1 1
HETOJIBIYKHOTO 0J10KOB"
87 "30510TOC MPaBUIIO" MEXaHUKU 1
88 Ypok-npoekT "IIpoexkTrpoBaHre NOIUCIACTOB C 3aJaHHBIMU TapaMeTpamu” 1
Pemienne HectanmapTHBIX 337124 (MOTYJIb)
Ypok-koHpepennus "[IpocTeie MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
89 opranuzmax" 1
Pemienne HectanmapTHBIX 337124 (MOYJIb)
90 KoadhdunmeHT mone3noro qeHCTBUS MPOCTHIX MEXaHU3MOB 1
JlabGopatopnast padota "Onpeaenenne KII/I moaBr:kHOTO U HETTOABUKHOTO
91 0J10KOB" 1
Pemenne HectaHmapTHRIX 337124 (MOYJIb)
Pazmen 5.3
92 Mexannueckas sHeprusi. Kunernueckas v moTeHIMaIbHast SHEPTUsI 1
93 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
Ypok-3KcrepuMeHT "IKCIEePUMEHTAIBHOE ONIPEIETIEHNE U3MEHEHUS
94 KHHETHYECKOH 1 HOTeH"III/IaJ'II)HOI/I SHEPTHH MPHU CKATHIBAHUH TEJIa IO 1
HAaKJIOHHOH MJIOCKOCTH
Pemenne HecTaHapTHRIX 337124 (MOTYJIb)
95 [ToaroToBka Kk KOHTPOJILHOU paboTe mo Teme "Pabora u MmomHOCTh. DHEPTUs" 1
96 KonTponbras padbota mo Teme "PaboTta u MOIIHOCTE. DHeprus" 1
Paznen 6.
97 Pemienne HecTaHIapTHBIX 3a/1a4 10 TeMe "MexaHnueckoe JIBHKeHue" 1
98 Pemienne HectanapTHeIX 3a1a4 o Teme "CtpoeHue BemiecTra' 1
99 Pemienne HectanapTHbIX 3a71a4 1o Teme "Cuiibl B mpupope” 1
100 PGH_ICHI/‘I‘C HECTaHJApPTHBIX 3a/1a4 1o Teme "J{aBneHnue TBEPABIX Tell, )KUIKOCTEN 1
U Ta30B
101 Pemenne HecTaHIapTHBIX 3a7a4 Mo TeMe "DHeprus" 1
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102

‘ Pemienue HectranaapTHhIX 3aAa4 no teme "[Ipocthie MeXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KVIACC

102

23

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoTbl

IMpakT4yeckue
padoTbI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHBIE
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT
Moenu TBepIOT0, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUI BelecTBa

© oo N o o1 B~ wWwN

[EY
o

[EEN
[EEN

12

13

VYpok-koHpepenuus "Kpucramimueckue u amop¢nsie Tena. ['paden.
[TosryueHne UCKYCCTBEHHBIX aaMa30B"

CmaunBaHue U KamWUIIPHOCTh. [l0BepXHOCTHOE HATSHKEHUE

TennoBoe pacmIMpeHne U cxaTue

TermmoBoe nBmxxkeHue. Temneparypa

TemnepaTypHbIe Kbl

BHyTpeHHs1s sHEpTHUs U criocoObl €€ n3MeHeHus. Perienne HecTaHJapTHBIX
KaueCTBEHHBIX 3a]1a4

Bupasl Teruonepenaun

VYpoxk-koHpepennus "Mcrnonp30BaHne TEMIOBBIX CBONCTB BEIIECTB U
MaTepuasoB B LEIX dHeprocOepekeHus" Penenue HecTaHJapTHRIX
KaueCTBEHHBIX 3a]1a4 (MOIYJIb)

KonnuecTBO TEILIOTEL. Y IenbHas TEINIOEMKOCTE

VYpok-uccnenopanue "[IpoBepka runore3bl TMHEWHOW 3aBUCUMOCTH JITUHBI
CTONOMKA KUJIKOCTH B TEPMOMETPUUECKOU TPYOKE OT

TeMIiepaTypbl" (MOTYJIb)

R e e R e R R T e T T S =N R SN

14

VYpaBHeHue TeroBoro 6anganca. TermiooOMeH U TeIIOBOE paBHOBECHE. 3aKOH

HperoTona—Puxmana.(Mo1yb)
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JlaGopaTtopHas pabota "VcciaenoBanue sIBICHUS TEIJI000MEHa ITPH

15 CMEIIMBAHUU XOJIOJHOM U ropsiueit BoabI" 1 1

16 Pemenune 3af[aq MOBBIIIEHHON CIIOKHOCTH 10 TeMe "TernnooOMeH u TemioBoe 1
paBHOBecue" (MOTYIIh)

17 JlaGopaTopHas pabota "OnpeneneHne KoJIUIecTBa TEIUIOTHI, MTOJy4YEHHOTO 1 1
BOJIOM MTPH TETNIOOOMEHE ¢ HAarpeThiM METAIUTMYECKUM LUIHHIPOM"

18 [InaBnenue u OTBEpACBaHNE KPUCTAUTMUYECKUX BEIIECTB. Y IC/IbHAS TEIIOTa 1
IUIaBJICHUS

19 Pemenune HeCTaH,I[apTI-'I'LIX 3ajau 1o Teme "[lnaBneHue u oTBepaeBaHue 1
KPUCTAJUTMYECKUX Tel'"(MOIYJIb)

20 JlaboparopHas pabota "Onpenenenue yaeabHON TEIUIOTHI MIaBJIeHUs Jbjaa" 1 1

21 Ypoxk-uccnenoanue "CpaBHEHHE IPOLIECCOB IABIECHHS KPUCTAIUINYECKUX 1 1
TEJ ¥ pa3MATUEHHsSI IPH HAarpeBaHuu aMopdHbIX Ten" (MOTyIIb)

22 [TapooGpazoBanue u KoHaeHCcanus. Mcnapenue 1

23 Kunenue. Y nenpHas Temnora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI 1
KUIIEHHSI OT aTMOC(HEPHOTr0 JaBJICHUs

24 Pemtenue cnoxHbIx 3a1a4 no teme "[lapooOpa3oBanue U kumneHue" (MOayJb) 1

o5 YPOK-I/ICC'J;IGI[OBELHI/IC "OOBsiCHEHHE 3aBUCUMOCTH TEMIIEPATypbl KUIIEHUS OT 1 1
JTABJICHUS

26 HacelnenHblil 1 HeHachleHHbIH nap. BaaxkHocTs Bo3yxa 1

97 Brnaxxnocth BO3AYyXa 1 eé I/I3MepeHI/Ie'; JlaGopatopHas pabota "Onpeznenenue 1 05
OTHOCHTEJIEHOM BJI&KHOCTH BO3yXa

28 Pemenne 3amau no teme "BiaxuaocTs" 1

29 Pemenne HecTaHIAPTHBIX 3a/1a4 U aHAJIN3 CUTYAllUi, CBSI3aHHBIX C SBICHUSIMUA 1
UCTApeHUs U KOHJCHCAIIUH(MO/1YIb)

30 OHeprus TOIMBa. Y IeJbHas TEMJI0TA CTOPAHMUS 1

31 [TpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH 1

32 [TapoBast TypOuHa. /[BUTaTEIIb BHYTPEHHETO CTOPAHHS 1

33 KIIJ] TermoBoro aBurarens 1

34 Pemenne 3amag mo teme "KII/] TermoBoro npuraremns" 1

35 Ypok-koH(pepennus "TemnoBsie ABUTATENN U 3aIIUTA OKPYKAFOIICH 1
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cpeabl" (MOTYIIb)

36 TenoBbie TOTEPH B TETUIOCETAX(MOTYIIb) 1

37 3aKOH COXpaHEeHHMsI U MPEBPAICHHS SHEPTUU B MEXAaHUYECKUX U TEIJIOBBIX 1
nporeccax

38 [ToxroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "TernsoBbIe BICHHUS. 1
N3MeHeHue arperaTHbIX COCTOSIHUM BeliecTna'

39 KOHTpOJILUHaﬂ pa60Ta"no teMme "TeruoBele sBieHus. Mi3MeHeHre arperaTHbix 1
COCTOSIHUH BEIlIECTBA

40 OnekTpuszauus tei. JBa pona 3apsioB 1

a1 Ypok-uccienoBaHue "I:ICCJ'Ie,Z[OBaHI/Ie Croco00B pa3INYHbIX BEUIECTB 1
HadJICKTPU30BBIBATHCS

42 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona 1

43 DNEKTpUUECKOE MOoJeE. HaprDKéHHOCEI) ANEKTpUYECKOro nojs. Ipunanun 1
CYTNEPHO3UINH SIEKTPUUECKUX MOJCH

44 Hocutenu 3nekTpudeckux 3apsaoB. JneMeHTapHblH 3apsaa. CTpoeHue aroma 1

45 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia 1

46 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH 1

47 Ypoxk-koHpepeHus "IneKkTpusaius B MOBCETHEBHON KU3HH" 1

48 Pemenue 3amau mo Teme "3akoH cOXpaHEHHUS dIEKTPUIECKOTO 3apsaa' 1

49 OnexTpuueckuil TOK. ICTOUHHUKH 3JI€KTPUUECKOTO TOKA 1

50 VYpoxk-uccnenosanue "MccnenoBanue AeMCTBUS JIEKTPUUECKOTO TOJIS HA 1
MPOBOJHUKH U AMIICKTPUKHU " (MOTYJIb)

51 DJIEKTPUYECKUH TOK B MeTasuiax. KauecTBeHHbIE 3a/1a4l MOBBIIIEHHOMN 1
CII0KHOCTHU(MOTYJIb)

52 DJeKTpUYeCKU TOK B )KUIKOCTAX U ra3ax. Penienne HecTaHIapTHBIX 1
KayeCTBEHHBIX 3a7a4(MOJTyJIb)

53 DJeKTpudecKas Ierb 1

54 Cwita Toka. AMriepMeTp 1

55 DIIeKTPUUECKOE HarpspDKeHne. BonbTmeTp 1

56 JlaGopaTtopHnast pabora "COOpKa U UCTIBITAHHUE DIIEKTPUUECKOH TSN 1
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IIOCTOSIHHOI'O TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HamnpsbkeHus. 3akoH OMa 1715 yyacTKa IenH 1
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH CHJTbI TOKA,

58 IIPOTEKAIOIEr0 YEPE3 PEIUCTOP, OT HANIPSIKEHUSI HA PE3UCTOPE U 1
CONPOTHUBIICHUS pe3ucTopa’

59 DIIEKTPUUECKOE COMPOTUBIICHUE. Y IICIBHOE COTPOTHUBIICHUE 1

60 Ha6opaTopH'a'1;1 pabota "Onpenenenue yieabHOro CONpOTHUBICHUS 1
MIPOBOIHHKA

61 Pemenne HectaHAapTHBIX 337124 MO TeMe "DIIEKTPUIECKOe COPOTUBIICHUE. 1
VY nenpHoe conpotuBieHue" (MOIyIIh)

62 Pemenue 3a1a4 NOBBIIEHHOH CII0KHOCTH 110 TeMe "3akoH Oma'"(Moyiib) 1

63 [TocnenoBarenpHOE M APALIEIEHOE COSTMHEHNUS IIPOBOJHUKOB 1

64 JlabopaTtopHast pabota "[IpoBepka npasuia CJIO)KCI:'II/DI HaIpsOKEHUHN TpU 1
MOCIIe0BATEILHOM COCTMHEHUH JIBYX PE3UCTOPOB

65 Pemenne 3az[th no teme "[locnenoBarenbHoe U NapaIeIbHOE COEAMHEHUS 1
MIPOBOTHHKOB

66 JlaGopaTtopHast pabota "IIpoBepka npaBI/{'na JUTSL CUJTBI TOKA TIPH 1
napajyieIbHOM CO€IMHEHUU PE3UCTOPOB

67 Pemienue 3a1a4u MOBBIIEHHON CIIOKHOCTH Ha TpUMEHeHUe 3akoHa Oma st 1
Pa3IMYHOTO COSAMHEHUS TPOBOJHUKOB (MOIYIIb)

68 O/1C u BHyTpeHHEE CONPOTUBJICHUE NCTOYHUKA ToKa. 3aKoH OMa i MOJTHOM 1
1enu(MOIyIb)

69 Pemrenne 3amau no reme "OJ1C, BHyTpeHHEE CONPOTUBIIEHHE HCTOYHUKA TOKA. 1
3akon OMa a1 TOJTHOM 1enu" (MOIYIb)

70 JlaGopatopHas pabota "Onpexnenenne 3/{C 1 BHyTpEeHHET0 CONPOTUBICHUS 1
HMCTOYHHKA TOKA'"(MOYJIb)

71 [TpaBuna Kupxroda(momaymns) 1

72 JlaboparopHas pabota "IIpoBepka npaBun Kupxroda"(moaynn) 1

73 VYpok-uccnenosanue "M3yueHne BOIbT-aMIIEPHBIX XapaKTEPUCTHK 1
HEJIMHEHHBIX JIeMEHTOB" (MOYJIb)

74 PaboTa snektpruyeckoro Toka. MOMIHOCTD 3JIEKTPUIECKOTO ToKa. Perenue 1
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HECTaHJAPTHBIX 3a7a4(MOTYJIb)

JlaGopaTtopHnas pabota "Onpeaenenue padoThl ¥ MOIITHOCTH JICKTPUUECKOTO

75 h 1
TOKa

76 3akon [Ixoyns-Jlenna. [lorpedburenu snexkTpuueckoro Toka. Koporkoe 1
3aMbIKaHUE(MOTYITh)
Ypok-koupepenius "OObsICHEHUE ¥ TIPUHIIUI ICHCTBHS TOMAITHUX

77 AIIEKTPOHArpeBaTeNIbHBIX MPUOOPOB" Perienne HecTaHIapTHRIX Kaue€CTBEHHBIX 1
3a1a4(MOTYIIb)

78 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTPUUYECKUE 3apsiibl. 1
3apsiKeHHbIE Tella M UX B3auMoaencTBUs. [1oCTOSHHBIN 31eKTpUuyecKuil ToK"

79 KonTponbhas pabota no Teme "DneKTpUuuecKue 3apsibl. 3apspKeHHBIE Tea U 1
uX B3auMoJieicTBUs. [10CTOSIHHBIN 3JIeKTpUYeCKUid TOK"

80 [TocTosiHHbIE MarHUTBL. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYEHUE JUIS J)KU3HU 1
Ha 3emiie
VYpok-uccienosanue "M3ydeHrne MarHUTHOTO MOJISI IOCTOSTHHBIX MarHUTOB

81 IpU UX OOBbEIMHEHUH U pa3zesieHnu. Buzyannsanus noss nocToOsSsHHBIX 1
MarHuToB"

82 OmneiT OpcTena. MarHuTHOE 1M0JIE AJIEKTPUYECKOTO TOKA 1

83 Omneir AMniepa. MarauTHoe 1osie KaTymku ¢ Tokom. [Ipumenenne 1
AJIEKTPOMAarHUTOB B TEXHUKE(MOYJIb)

84 Cuna Amnepa u onpenesneHue e€ HanpaBieHUs (MOIYIb) 1

85 Pemenne 3amgau no reme "Cuna Amnepa u onpeneneHue eé 1
HanpasyieHus" (MOAYIb)

86 DNeKTpOoABUTaTENb OCTOSIHHOTO ToKa. Vcronb30Banue eKTpoABUraTesield B 1
TEXHUYECKHUX YCTPOUCTBAX M Ha TpaHCTIOPTE(MOIYJIb)

87 Ha6opaT"0pHa;1 pabota "M3ydenue neiicTBUsS MarHUTHOTO MOJIS Ha TPOBOIHUK 1
C TOKOM

38 VYpoxk-koupepennus "IlpakTuueckoe mpuMeHeHNE 1
AJIeKTpoBHUraTesen" (Moayb)

89 JlaGopatopHas pabota "KoHcTpyrpoBaHue U U3ydeHue paboTbl 1

3NeKTpoaBUTaTess"
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90 JlaGopaTtopHnast padota "U3mepenne KII1/] anekTpoaBuraTenbHON YCTaHOBKH'" 1 1
91 OnbiTel Dapajes. 3aKOH JIEKTPOMarHuTHOM UHAYKIUU. [IpaBuiio 1
Jlenua(Momysn)
92 VYpok-uccnenosanue "MccnenoBanie U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUS 1 1
MHAYKIIMOHHOTO ToKa" Pelenne HecTaHAapTHBIX 3a7a4(MOJTYJIb)
93 Pemenue 3amad no teme "3akoH 35ieKTpoMarHuTHOM UHAYKIUU. [IpaBuio 1
Jlenua"(mMoyib)
94 Onektporereparop. CrocoObl MOTyYeHUs SICKTPOIHEPTUU 1
Ypok-koHpepeHIus "DIeKTpoCTaHIIUU Ha BO3OOHOBIISIEMBIX UICTOYHHKA
95 sHepruu. [Ipobnemsl 3xonoruu. TorMBHbBIE 7IEMEHTHI U 1
3eKTpoMoOuIH" (MOTYIb)
96 [TonroroBKa K KOHTPOJIBHOU paboTe 1Mo TeMe "DNeKTPOMArHuTHhIE SBIECHUS" 1
97 KonTponbhas pabota "DneKTpoOMarHuTHbIE sIBICHUS" 1
98 Pabora ¢ Tekctamu no Teme "TemnoBsie siBIeHUS" 1
99 PaGora ¢ ’l;eKCTaI\:I'I/I o TeMe "DIeKTpudecKue 3apsibl. 3apsHKeHHbIC Tella U UX 1
B3aMMOJICHCTBHEC
100 Pabora ¢ Tekcramu 1o Teme "[1oCTOSTHHBIH 2IeKTpUIecKuid TOK" 1
101 Pabora ¢ TekcTamu o Teme "MarHuTHbIC SIBICHUS" 1
102 Pabora ¢ TekcTamu 1o Teme "INeKTpoMarHuTHas HHAYKIus" 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5
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9 KUIIACC

Ne i/

Tema ypoka

Mexannueckoe nBmwkeHue. MarepuanbHas Touka. CriocoObl onmucaHus
MEXaHUYECKOTO JBUKEHUS

KoauuyecTBO 4acoB

Kourposbnbie IIpakruyeckue

Beero padoThI padoThI

Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHHYECKOTO JABUKCHUA

BexTopHbIe BeIMUNHBI, OIIEpalMU C BEKTOPAaMH, IPOEKIIUU BEKTOPOB.
Pannyc-BekTOp MaTepHaIIBHON TOYKH, IEPEMEILIEHHAE HA IIJIOCKOCTH

PaBHOMepHOG HpHMOHHHeﬁHoe JABHOXXCHHUC

Pemenue 3agau no reme "PaBHOMEpHOE NPSIMOIMHEHHOE JIBHKEHUE"

o ok W N

HepaBaomepnoe npsamonuneiiHoe npmwkenue. CpeaHss 1 MTHOBEHHAs
CKOPOCTH TeJIa TP HEPABHOMEPHOM JIBFKCHUHT

JlaGopaTtopHast pabota "OnpeneneHnue CpeaHeil CKOPOCTH CKOTbKEHUS
Opycka WM ABM)KEHUS [IapUKa M0 HAKIOHHOW MIOCKOCTH"

L I

PaBHOyCKOpEHHOE NPSIMOIMHENHOE IBHKEHUE. Y cKopeHHne. CKOpoCTb
PaBHOYCKOPEHHOT'O IPSIMOJIMHEMHOTO ABMKEHUS. ['paduk ckopocTi
Pemenue 3amau mo teme "CKOpOCTh paBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBH>KEHHS"

10

11

[Iepemenienne npu paBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU.
Pemenue 3anau no teme "l[lepemenienne npu paBHOyCKOPEHHOM
MPSIMOJIMHEHOM JIBHKEHHUH "

Pemenne 3anau o reme "[lepeMenienne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU>KEHHUH"

12

13

JlaGopatopHas pabota "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU
IIPU PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HayaJIbHOM cKopocTh"
['padmyeckas uHTEpIpETALUsl YCKOPEHUSI, CKOPOCTH, MPOIIEHHOTO
IyTU U TIEPEMEIIECHUS ISl IPSAMOJIMHENHOTO IBIKEHMS. Pemenne
3aj1a4

14

Yckopenue cBoOoiHOTO nageHus. OnbiTel [anmies

15

Pemenue 3amau o Teme "YckopeHnue cBOOOAHOTO najieHus"
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JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOpU30HTY. Perenue 3ama4y

16 o Teme "JIBrKeHue 1o 1elCTBHEM YCKOPEHHUS CBOOOHOTO MMaieHus " 1

17 JlaGopaTtopHnas pabota "'I'/ICCJ'ICIIOBaHI/Ie JIBIDKCHUS TeJla, OpOIICHHOTO 1
[I0J1 YIJIOM K TOPU30HTY

18 JIBukeHue 1o okpy>kHocTH. JIMHeHas U yriioBasi CKOPOCTh, IEPUOJT U 1
yacroTa. Pemenue 3ana4 no teme "J[Br>keHue o okpyxHoctu"

19 [TonroroBka Kk KOHTPOJILHOU paboTe Mo Teme "MexaHndeckoe 1
JIBUKEHHE U CIIOCOOBI €ro onucaHus"

20 KonTponbhas Pa60Ta o TeMe "MexaHHuecKoe IBIKEHUE U CTIOCOOBI 1
€ro ONUCaHus

21 Ypok-koH(pepennus "PacnioznaBanue u HpI/I6J'I'I/I)KéHHOG OIMCAHUE 1
pa3IMYHbIX BUJOB MEXaHHUYECKOT'O JABMXKEHHUA'" .

29 ITepssiii 3akoH HeroToHa. BekTop cuibl Bropoii 3akon HeroToHa. 1
PaBHOelicTBYIOIIASA crita

23 Tperuii 3akoH Herorona. Cynepro3unus cui 1

24 Cuia ynpy'l'"OCTI/I. 3akoH ['yka. Pemenue 3ampau no reme "Cuna 1
YIPYTOCTH

o5 JlaboparopHas pabota "lMccrnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, 1
BO3HHKAIOIIEH B IPYXHUHE, OT CTENEHH JeOpMaLUU IPYKUHbI"

26 Cuna tpenus. KoappuuueHT TpeHus. 1

27 ﬂa6opaTopH%$1 pabota "Onpenenenune KodppUIMEeHTa TPEHUS 1
CKOJIbJKEHUS

28 Pemenne 3amaq. Cuna tpenus. KoagdummeHnT Tpenus. 1

29 JIBuKEeHME Te 110 OKPYKHOCTH 1O JEHCTBUEM HECKOIBKUX CHIL. 1
3akoH bepHyun u nogbEMHas cuiia Kpblia
VYpoxk-koupepennus "CoBpeMeHHBIE JIeTaTeIbHbIE anmnaparsl, Cy/ia Ha

30 MOJIBOJTHBIX KPBUIBSIX, AHTUKPBLIO HA CKOPOCTHBIX aBTOMOOMJISIX. 1
JIBr>keHue noe3aa Ha MarHUTHOM MOTyIiKe"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTeHUs JIBI)KEHUE Tell BOKPYT

31 rpaBUTalMOHHOrO ieHTpa. HesecomocTs u neperpysku .Ilepsas 1
KOCMHUYECKasi CKOPOCTh

32 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO 1
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OrnpezenieHne EHTpa TSKECTH PA3IUUHbIX Tel"MOMEHT CHUJIBI.
[TpaBuii0 MOMEHTOB

Nmnynbc Tena. U3menenue umnyibca. MMmysnsce cuiibl. Ypyroe u

33 HEYNPYroe B3auMOJACHCTBUE 1

34 3aKOHBI U3MEHEHHUS U COXPAHCHUS UMITYJIbCa 1

35 PeaktuBHOe nBukeHue Pelienue 3a1ay o teMe "3akoH COXpaHEeHUs 1
uMmnyibca. PeakTuBHOE JBUKEHME

36 Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa CHIIBI TSKECTH, CHUTBI 1
YIIPYTOCTH U CWJIbI TpeHusi. CBsI3b SHEPTUU U PabOTHI

37 JlaGopatopHas pabota "Onpenenenue padoTsl CHJIBI TPEHNS TIPH . 1
PaBHOMEPHOM JIBUYKEHUH T€JIa 110 TOPU30HTATIbHON TOBEPXHOCTHU
JlaGoparopHas pabota "OnpezneneHne padOThI CHIIBI YIIPYTOCTH TPH

38 nobEME Ipy3a C UCIOJIb30BaHUEM HETIOABUYKHOTO U ITOJIBUKHOIO 1
0s10k0B"

39 HOTeHuHanLHvas[ sHeprusa. Kunernueckas sneprus. Teopema o 1
KUHETHYECKOW SHEPTUU
3aKOH W3MEHEHHUS U COXPaHEHUsl MEeXaHU4YecKoil aHepruu. Pemnienne

40 3aja4 1o TemMe "3aKOHbI U3MEHEHUS U COXPAaHEHHS MEXaHUYECKOM 1
sHepruun”

a1 [ToaroroBka k KOHTpOJILHOU paboTe no Teme "B3aumozeiicTBue Te. 1
3aKoHbI cOXpaHeHus"

42 KOHTpOJ‘IBHa"SI pabota no Teme "B3anmoneiicTBue Ten. 3aKOHBI 1
COXpaHEHHUS

43 Konebarenbaoe aemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHU: 1
HepuoJl, YaCTOTa, aMILTUTYAA. 'apMOHMUYECKHe KoTeOaH s

44 MaremaTHuecKuii U IPY>KMHHBII MAsTHUKH. 1

45 JlaGopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH TTEPUOIA 1
KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a”

46 3aryxatomue Konedanusi. BeiHyxeHnble kojebanus. Pe3onanc 1

47 [IpeBpaiieHue SHEPrUH IPU KOJICOATEIHHOM JTBHKEHUHT 1

48 Ypok-uccnenosanue "IIpoBepka HE3aBUCUMOCTH MEPHOa KOJICOaHUI 1

rpy3a, NOABEIUICHHOTO K JIEHTE, OT MaccChl rpy3a"
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49

MexaHn4yeckre BOJIHBI: MPOAOJIbHBIE U MONEPEUHBIE .
CBoiicTBa MEXaHMYECKUX BOJIH. JIJIMHA BOJHBI U CKOPOCTH €&

>0 pacnpocTpaHeHHs

51 Ypoxk-kordpeperuus "MexaHu4ecKre BOJIHBI B TBEPIOM TelIe.
Ceiicmuueckue BOJIHbI"
3Byk. PactipocTpanenue u orpaxkenue 3Byka. MccienoBanue

52 "JKCepUMEHTAILHOE OIPEIETIEHUE IPAHUI] YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KoJieOaHMii""Pemenue 3agau no teme "3ByK"

53 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUUECKUN PE30HAHC.
Habmonenne u 00bsiCHEHHE aKyCTHUECKOTO Pe30HaHca

54 Wndpassyk u ynprpa3Byk. Kondepenmus "'I'/ICHOJILBOBaHI/Ie
yIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHIX

55 DJEeKTPOMAarHUTHOE I0JI€ U 3JIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH

56 VYpoxk-koHpepennus "lkana 37eKTPOMarHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

57 Pamgmonokamus. KocMuueckast cBSI3b

58 Pemenue 3a1ay Ha onpeeeHrne 4acTOThl U JTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

59 DnexkTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa BoinHOBbBIE
CBOIicTBa cBeTa: MHTEpPepeHus 1 TudpaKus

60 JlyueBas MoJienb cBETa U reoMeTpruyeckas ontuka. MlcrouHuku cBera
TlpsmonuneitHoe pacnipocTpaneHue ceera. 3atmenus CosHua u JIyHbl

61 3akoH oTpaxeHnus cera. [lnockoe 3epkano. [loctpoenue
n300paxeHuit, chOpMHUPOBAHHBIX 3€PKAJIOM

6 [Ipenomnenne cBeta. 3akoH npenomMieHus ceera. [lonHoe oTpaxeHue
CBeTa.
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yTiia

63 IIPEJIOMJIEHUS OT yIJIa MaJ€HUs CBETOBOTO JIyda Ha TPaHMIIE «BO3TYyX-
CTEKIO»"

64 VYpok-uccnenoanue "AHanu3 U 00bSICHEHHE ONITUYECKOT0 MUpaxa'

65 VYpoxk-koHpepennus "Vcronp3oBaHre MOJHOTO BHYTPEHHETO
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OTPa’KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"
Jlunza, xox nydeit B muH3e. [lomyuenue n300pakeHUl ¢ TOMOIIBIO

66 cobuparolei 1 pacCeMBAIOIICH JTUH3 1

67 [TonydeHnne n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH M pACCEHBAIOIICH 1
JIMH3

68 ®dopmya TOHKOU JIMH3BI 1

69 JlaGopaTtopHas pabota "Onpenenenue GOKyCHOTO pacCCTOSHHS U 1
ONTHUYECKOM CUJIbl coOMparomien JMH3bI"

70 Ypoxk-koudepenuus "[IpuHIMT 1EHCTBUS ONTHYECKUX TPHOOPOB 1
(MuKpocKom, Teneckorl, oToanmnapar)"

71 ['ma3 kak ontuyeckas cucreMa. bIM30opyKkocTh U AabHO30PKOCTh 1

72 Paznoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA.

73 CrnosxeHue CeKTpaJbHbIX IBETOB. Jlucnepcus 1
Ypok-npaktukym "HalOroienne u 00bsICHEHHUE OIBITOB 110

74 pasnoxxeHuto 6ernoro csera B criekTp. [lomyuenue 6enoro nseta npu
CJI0KEHHH 1IBETOB"

75 OmneiTel Pesepdopa u mraneTapHast MoJIeIb aToMa 1

76 [Tocrynarter bopa. Moaens atroma bopa. KBantsl. JInneiyarsie 1
cnekTpsl Mcnyckanue u norjonieHue CBETa aTOMOM.

77 Ypok-npakTukym "Ha6J‘II(')'I[eHI/Ie CIUIONIHBIX U JTMHEWYATHIX CIIEKTPOB 1
U3ITy4YEHUS U UCITyCKaHUs

78 PagnoaktuBHOCTH Anba-, OeTa- U raMmma-usnydeHus CTpoeHue 1
aTOMHOTO sipa. HykiioHHast Moiesib aTOMHOTO si/ipa.

79 PannoaktuBHbIe npeBpanienus. M3oTonsl 1

80 [Tepuon momypacmaza 1

81 Vpoxk-koHpepennus "JleiicTBUE paIMOaKTUBHBIX W3IYYCHUIN Ha )KUBBIC 1
OpraHU3MBbI. 3alllUTa OT PaIUOAKTUBHOTO U3TyyeHus"

82 SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsJ0BOI0O U MacCOBOTO 1
yucesl DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

83 Pemenue 3amad no teme "AnepHsie peakunun. JHeprus cBs3u' Peakuun 1

CHUHTC3a U ACIICHUSA AOCP. Hctounuku OHCpPIrUun COJIHI_Ia u 3Bé?>[[
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[ToaroroBka Kk KOHTPOJLHOU paboTe mo Teme "KosiebaHus ¥ BOJTHBI.

84 " 1
CBeToBbI€ U KBAaHTOBBIC SIBICHUS
KonTponbnas pabota no teme "Konebanus u BoiaHsl. CBETOBbIE U
85 , 1
KBAHTOBBIC SIBIICHUS
86 Snepnast sHEpreTHKa. DKOJIOTHYECKUE TPOOIEMBI SIISPHON
SHEpreTuxu"
87 Pemenue pacuetHbix 1o Teme "MexaHuueckoe IBUKeHUE" 1
88 Pemenue pacdeTHBIX U KAYECTBEHHBIX 33124 110 TeME 3aKOHBI 1
COXpaHEHHUSI SHEPTUU U UMITYJIbCa
89 JlaGopaTtopHubie paboTsl 1o Teme ""B3anMopeiicTeue Ten" 1 1
90 JlaGopaTtopHubie paboTsl 1o Teme "[IpocThie MexaHU3MBbI" 1 1
Pemienune pacueTHbIX U KAUYECTBEHHBIX 3a/1a4 110 TEMe
91 " = n
B3aumopeiicteue Ten
Pemenue pacueTHbIX U KaUECTBEHHBIX 3a/1a4 110 Teme "TernoBbie
92 " 1
TIPOIIECCHI
93 Pemenne pacueTHbIX U KauecTBeHHbIX 3a71a4 1o Teme "KII/l TernoBbix 1
nBuraresuei”
94 Pemenne pacueTHBIX U KAUECTBEHHBIX 3a/1a4 10 TeMe ""BiIakHOCTh 1
95 Pemienne pacueTHbIX M KAYECTBEHHBIX 3a/a4 110 TeMe ""3aKOoHBI 1
noctostaHOro TokKa","KII /] anexTpoycraHoBok"
96 JlaboparopHbie pabOTHI 110 TeMe ""3aKOHBI TIOCTOSTHHOTO TOKA" 1
97 Ypok-urpa "CeroBsle siBeHUS"
98 JlaGopatopHbie paboTsl 1o Teme "CBeToBbIe sBICHHS" 1
99 Pabora ¢ Tekctamu o Teme "3aKoHbI COXpaHEHHs B MeXaHuke" 1
100 Pabora ¢ Texkctamu no Teme "Konebanus u BOJTHBI" 1
101 Pabora ¢ Tekctamu o Teme "CBeToBbIC siBIEHUS" 1
102 Pabora ¢ Texkcramu no Teme "KBanrtoBast u siaepHast pusuxa” 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 16
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