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ITOACHUTEJIbHAA 3AIIMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIET0 O0Opa30BaHHUs COCTABIICHA
Ha OCHOBE MOJIOKEHUH U TpeOOBaHMIA K pe3yIbTaTaM OCBOCHHUS Ha YTIyOJIEHHOM ypOBHE
OCHOBHOM 00pa3oBaTeinbHOM mporpammsbl, npeactaBieHHbXx B @I'OC 00O, a Takxke
¢ yuéroM nporpammel Bocnutanusi MBOY «OMJDy.

Copepxanne mporpamMmbl MO (U3MKE HANpPaBIEHO Ha  YJOBIETBOPEHHUE
MOBBIIICHHBIX 3alIPOCOB O0YYAIOUIUXCS, CTPEMSIIUXCA K 0oJiee TIIyO0OKOMY OCBOCHHIO
¢uznyeckux 3HAHWW, W Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOH T'PaMOTHOCTH
oOyuvaronuxcs. B mporpamme mno (u3uke y4HUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmzaiuu Tpeboanuiit GI'OC OOO k miaaHUPyEeMbIM JUYHOCTHBIM U
METalpeIMETHBIM ~ pe3yJibTaTaM OOy4YeHHs, a TakKKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHbIX y4Y€OHBIX IIPEIMETOB HAa YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus.

[IporpamMma mo ¢u3MKe ycTaHaBIMBAET paclpeiesieHue ydyeOHOro marepuana
no roxaMm oOydeHus (IO Kjaccam), IpeljiaraeT NPUMEPHYIO IOCJIEeI0BAaTEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEP)KAHUS U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma no ¢usnke pazpaboTaHa C 1€JbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUHTEIIO B CO3/IaHUU paboyell IporpaMmbl IO y4eOHOMY MPEIMETY.

®u3nka ABISIETCS CUCTEMOOOPA3YIOIIMM I E€CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHMIA,
U3y4aeMbIX XMMHEH, Ouoyorueil, actpoHOMHeW U (u3uveckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa, NPENOCTaBIseT HaumOoliee SCHbIE
oOpa3ipl MPUMEHEHUs HAy4YHOIO MeETOoJla MO3HAHHUsS, TO €CTh Cnoco0a MOJydeHHUs
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TIaBHBIX 3a7ad  (PU3UYECKOrO O00pa3oBaHUS B CTPYKType OOIIEro
00pa30BaHusl COCTOUT B ((OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH U MHTEpeca
K HayKe y oOy4aroniuxcsi.

N3ydyenune ¢pu3nku Ha yriyOJIEHHOM ypOBHE IpEIIoJiaraeT YBEpEHHOE BIIaJICHHUE
CIEIYIOUMMHA  KOMIIETEHTHOCTSIMU,  XapaKTEpU3YIOIIUMH  €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

HAy4HO OOBSICHSATD SIBJICHUS,

OLICHMBAThH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHUS;

WHTEPIPETUPOBATh JAHHBIE W  HUCIOJIb30BaTh HAay4YHBIE JI0KA3aTEIhCTBA
JUTSI TIOJTyY€HUS BBIBOJIOB.

Henu nzydyenus GU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONMPEIeTICHbI
B Konnenmuu mnpenomaBanust ydeOHoro mpenmera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3ausiax Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOmeoOpazoBarenbHble  NPOrpaMMbl,  yTBEpKAEHHOW  pemenuem  Komieruun
MunuctepcTBa npocenienus Poccuiickoit @enepanuu (mpoTokost oT 3 aekadpst 2019 r.
No [T1K-4BH).



Lenu uzyuenust pu3uku Ha yriyOiaEHHOM YpOBHE:

pa3BHUTHE UHTEPECA U CTPEMIICHHS 00YUAIOIIUXCS K HAYYHOMY U3yUYEHUIO TPUPO/IBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HAHUA U (POPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBICHUSIM;

(GopMupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUYeHHUS OCHOB
CTPOCHHMSI MaTepUH U (PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHe yYMEHUW TPUMEHATH (UINYECKUE 3HAHUS H  HAy4dHbIC
JI0Ka3aTeNIbCTBA JIJIs1 OOBSICHEHUS OKPY>KAIOIIUX SBJICHUIA;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PU3MKH [ Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

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

(opMupOBaHKE TOTOBHOCTH K JaJIbHEHIIEMY U3yYEHUIO (PU3UKH Ha YIriyOJIEHHOM
YPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus: Ha ypOBHE CPEHEr0 OOIIEro
oOpa3oBaHUs.

JlocTukeHre 3TUX LieJed mporpaMMel o (U3MKEe Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHMsI 00ECTIEUNBACTCS PELICHUEM CIEAYIOLIUX 3a1a4:

NpuoOpEeTEeHNE 3HAHUW O JHUCKPETHOM CTPOCHHUM BEIECTBA, MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETECHUE YMEHUN aHaIM3UpOBaTh U OOBACHATH (PU3MUECKUE SBJICHUS
Ha OCHOBE U3YUYEHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHME METO/IOB PEIICHMS PACUETHBIX M KAYECTBEHHBIX 3aJa4, TPeOyroUIuX
CO3/IaHUSl U UCHOJb30BaHUs (PU3MUECKUX MOJENEH, BKIIIoUas TBOPUYECKUE U MPAKTUKO-
OpPUEHTUPOBAaHHbBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMH: HAOMIOJaTh SIBICHUS U U3MEpATH
(du3MYecKue BEIMYMHBI, BBIABUraTh TUIOTE3bl W Mpeajararb SKCIEPUMEHTAIIbHBIE
CHOCOObI WX MPOBEPKH, IJIAHUPOBATh M MPOBOAMUTH OIBITHI, 3KCIEPUMEHTAJIBLHBIC
UCCJIEI0BAHUS, AHAJIM3UPOBATH MTOJTYYEHHBIE TAHHBIE U JIeJaTh BIBOJIBI;

OCBOCHHE MPUEMOB pabOoThl ¢ nHPOpMalen HU3NIECKOTo COACpKaHUs, BKIIOYas
MH(OPMAIUIO O COBPEMEHHBIX AOCTUKEHUAX (DU3UKU, MHTEPIPETALHS U KPUTHUECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamu TpodheCCUOHATILHOW  JIESITEIbHOCTH, CBSI3aHHBIMU
Cc (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bU3MYEeCKO HAYKH.

Oo1ee yncno yacoB AJsl U3ydeHus pu3uku Ha yrinyonéHHoMm ypoHe — 340 yacos:
B 7 xnacce — 102 yvaca (3 gaca B Hemenmo), B 8 kiacce — 102 vaca(3 waca B Hemesro),
B 9 kmacce — 136 yacoB (4 ywaca B HEIENIO



COAEPKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®u3uka v €€ poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
duszuka — Hayka O Tnpupoje. SBIeHHUS TPUPOAbI (PIEMEHTHI COAEpKAHUS,

BKJIIOYAIOIIME MEXIPEAMETHbIE CBsI3H). DU3NYECKUE SBIICHHS: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BeauuuHbl. Pa3MepHocTh. EnuHunbl  (QU3MUECKMX — BEJIUYMH.
W3mepenne Qusnyeckux BeTUUMH. JTanoHbl. Pusnyeckue npubopsl. Llena nenenwus.
[TorpemHocts u3mepenuil. IlpaBuiia 6e3onacHOro Tpyaa npu padboTe ¢ 1ad0paTOPHBIM
obopynoBanueM. MexyHapoiHas cucTeMa eIuHuL. [lepeBo BHECUCTEMHBIX €AMHHIL
B equHUILI CU.

Kak ¢u3uka m npyrue ecrecTBEHHblE HayKd M3y4yaroT npupony. EcTecTBeHHO-
HAyYHBIM METOJI MO3HAHUS: HA0JII0/IEeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBHKEHUE
TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE HAOII0AAEMOro SBIICHHS.
Omnucanue GU3NUECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu

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

dusndeckre mpuoOOPHI U MPoIeaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U [IUGPOBBIM
IpUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OrnpenesneHue 1eHbI IeJICHUS KaIbl U3MEPUTEIHLHOTO TpUbopa.

N3mepenue paccTosiHUN.

N3mepenue momaay u 00béMa. MeTo 1 najaeTKu.

N3mepenne BpemMeHn.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeJa.

Ornpenenenue pa3mMepoB MaJibIX Tel. MeTon psaoB.

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

Pa3nen 2. [lepBoHauajibHbIE CBEeHNUS 0 CTPOEHUM BellleCTBA

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

JIBrmxeHue yactull BeuiectBa. CBsi3b CKOPOCTU IBUKECHUS YACTUI] C TEMIIEPATYPOIl.
bpoyHnoBckoe aswxkenue. Juddysus. BzaumoaeiicTBre 4acTuil BEIIECTBA: PUTIKEHHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, >XUIAKOCTEH U TBEPIBIX
(KpucTaM4yecknx) Tell. B3auMocBsi3b MEXKJy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OCOOEHHOCTH
arperaTHbIX COCTOSSHUWA BOJIBI.



Llemoncmpayuu

Ha6nronenne OGpoyHOBCKOTO JBHUKEHUS.

Habmronenune nuddysun.

HaGmonenne sBICHUH, OOBACHSIONIMXCS MPUTSDKCHUEM WIH OTTAIKMBAHUEM
YaCTHI] BEIECTBA.

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

Paznen 3. /IBu:xkeHHe ¥ B3aUMOJeiicTBHE TeJl

Mexannueckoe nsrkenue. [IyTe u nepemeienre. PaABHOMEpHOE U HEpPaBHOMEPHOE
nBuxkeHre. CBOOOIHOE TMaJeHUE Kak IpPUMEP HEPaBHOMEPHOIO JBHKEHHS Tell.
Ckopoctb. CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JIBMXKEHUH. Pacuér myTu u BpeMeHu
JIBUKCHUS.

I'paduku 3aBUCHUMOCTEN BEIMYMH, ONUCHIBAIOIIMX JABMWKEHHE. OOIMe MNOHATUS
00 OTHOCUTENBHOCTH JBWXKEHUS. CIOXXKEeHUE CKOpOCTeM nis Tes, ABMXKYLIMXCS
[1apajuIeNIbHO.

SIBneHue nHepUUK. 3aKOH MHEpLUH. B3aumonelncTBie Te Kak IpPUYNHA U3MEHEHHUS
CKOpPOCTH JBWKEHMA Tel. Macca Kak Mepa HMHEPTHOCTH Tejla B IIOCTYIIATEIbHOM
nerokeHuu. [InoTHocTh BenjecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHULIE
o0bEéma BemecTBa. CmecH U ciuiaBbl. [loBepXxHOCTHAS M IMHEHHAS TTIOTHOCTD.

Cuita KaKk XapakTepucTuka B3auMozencTBus Tei. Cuita ynpyrocty u 3akoH ['yka.
N3mepeHne cuiibl C MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTEHHS U CrJia TshKecTu. Cuna
TSDKECTU Ha Apyrux IaHerax. Bec tena. HeBecomocTs. CrioxkeHne Chll, HAPaBJICHHBIX
o ogHoM mnpsMoi. PaBHoxencTByromas cwil. Cuiia TpeHus. TpeHue CKOJIBKEHUS 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.
CpaBHeHUE Macc 1O B3aUMOJICHCTBUIO TEJI.
CroxeHue cuil, HapaBJIE€HHbBIX MO OJHOU MPSAMO.

JlabopamopHvie pabomul u onvimol

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEITN
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenre CpeHEN CKOPOCTH CKOJBKEHUS OpyCKa WM IapuKa M0 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (AedopMaiivu) npyKUHbI
OT MIPUJIOKEHHOMN CHJIBI.



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

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB

HaBnenne. Cuna napineHus. CrocoObl YMEHBIICHUS W YBEIWMYCHUS JTaBIICHUS.
JlaBreHne raza. 3aBUCHMOCTDH JIaBJICHHUA ra3a OoT o0béMa M Temmeparyphsl. Ilepemada
JIaBJICHUS TBEPJBIMU TEJIaMU, )KUAKOCTAMU U razamu. 3akoH [lackans. [lTHeBMaTHuecKkue
MaIIIUHBI.

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

Atmochepa 3emnu u armochepHoe JaBieHHe. [IpUYMHBI CyIIECTBOBAHUS
Bo3aymiHOM oOonoukn 3emnu. Ombir  Toppuuemnun. M3mepenue arTmochepHOro
JaBJICHHUS. 3aBUCHUMOCTh aTMOC(HEpPHOIO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGopsl 11t U3MEpPEeHUsT aTMOC(EPHOTO JTaBICHUS.

JlencTBUE JKUIAKOCTA M ra3a Ha IOTPYKEHHOE B HUX 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.

I'mppaBnrueckui 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 KUJKOCTH.

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

JlabopamopHhwvie pabomul u onvimol

HccnegoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpYyXKEHHOU
B KMJIKOCTh YaCTH TeJa.

OnpeneneHue BBITATKUBAIOIICH CHUJIbI, JACHCTBYIOIIEWM Ha TENO, MOrPYKEHHOE
B KHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAOIIEH CHUJIbI, JEHUCTBYIOIIEH Ha TEJO
B KMJIKOCTH, OT MacCChl TeJa.

OnBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, ACHCTBYIOIICH
Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPY>KEHHOM B dKHUJIKOCTh YaCTH Teja U OT TUIOTHOCTH
JKUJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYHUPOBAHHE JIOAKH W OINPEACIICHUE €€
IPY30II0ABEMHOCTH.



Pasznen 5. PaGora u MOIIHOCTB. JHEprus

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

[IpocTeie MEXaHU3MBI: pblYar, BOPOT, OJIOK, MOJIUCIACT, HAKIOHHAs IJIOCKOCTH,
HOXXHUYHBIM MexaHn3M. MomeHT cuibl. PaBHOBecue peruara. IIpaBmio MOMEHTOB.
[IpumeHeHre mpaBuiia paBHOBECHSI pblyara K OJIOKY. «30JI0TO€ MPABHUIIO» MEXAHUKH.
KIIJI npocteix wmexaHu3sMmMoB. IIpocTble MexaHW3Mbl B OBITY, TEXHUKE, >XHBBIX
OpraHN3Max.

Mexanunueckas sHeprusa. Kunetndeckas u noreHuuansHas sHeprus. [Ipespamenue
OJIHOTO BHJIa MEXAaHUYECKOM 3HEPrMU B APYrod. 3aKOH COXPAHEHUS M NPEBPAILLCHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu
[Tpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Hccnenosanue ycioBui paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM IIJIOCKOCTH.

N3ydenue npaBuia peryara Jijisi HOABUYXKHOIO U HEMIOJBUKHOTO OJIOKOB.

Omnpenenenue KII/I moaBHKHOTO U HETIOABUKHOTO OJIOKA.

Onpenenenue paboOThl CUIbI YIIPYTOCTH MPHU MOABEME TPYy30B MPHU MOMOIIU
MOJIBMXKHOIO OJIOKA.

N3ydeHune 3ak0Ha COXpAHEHUSI MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBble siBieHUs

OCHOBHBIE TMOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPHUH CTPOEHHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. OTIBITHL, TOATBEPKIAIOIINE OCHOBHBIE MOJIO0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOWU TEOPUH.

Mopaenun  TBEPAOrO, IJKHAKOTO H  Ta3000pa3HOrO0  COCTOSHHM  BeIIeCTBa.
Kpucrammueckne u amopdubsie Tena. ['padeH — HOBBIM MaTepuan JJisi HOBBIX
TEXHOJIOTUNA. TEeXHOJIIOTUH MOJYyYeHUS UCKYCCTBEHHBIX aiMa3oB. OOBICHEHHE CBOMCTB
ra3oB, KUJAKOCTEU U TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISPHO-KUHETHYECKOU
teopun. [IOBEpXHOCTHOE HATSKEHHE, CMAYMBAHUE, KAMWIUIAPHBIE SIBIICHUA. TE€ILUIOBOE
pacIIMpeHue 1 cxaTre. 3aBUCUMOCTD JaBJICHUS Ta3a 0T 00bEMa, TEeMITepaTypHhI.

Temnepatypa. CBsA3b TeMmmeparypbl CO CpeAHEW KHWHETHYECKOW HHeprueu
TEIUIOBOTO JBWKEHHUS YacTHUlLl. TeMnepaTypHbI€ IIKAJIBL.

Baytpennsis sueprus. CnocoObl n13MEHEHUs BHYTPEHHEH dHEPTHUH: TeTUIonepenayda
W COBepIIeHue padoThl. Buael Temmonepenayu: TEMIONPOBOIHOCTh, KOHBEKITHS,
usnydenne. Bunbl temtonepenayn B mpupojsie U TexHuke. HeoOpaTuMocTh TEIIOBBIX
ITPOLIECCOB.

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



IInaBieHne M OTBEpPACBAHME KPUCTAUIMYECKMX BEIIECTB. YEIbHAs TEIUIOTA
masnenus. IlapooOpasoBanne u kongeHcauus. Mcnapenuwe. Kumenwe. VpenbHas
TEIUIOTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOIO
napieHus. HachlleHHBIN 1 HEHACBIIEHHBIN nap. BiiaxxHOCTh BO3TyXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[TpuHuunel padotel TemioBbix Asurateneid. KIIJ[ termmoBoro 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 WJIK caxapa.

N3mepenue TemnepaTypbl PYU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphbl.

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

OrnpenesneHue AaBiaeHUs BO3AyXa B OajsIoHE HIIPUIIA.

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

IIpoBepka ruIOTE3bl JUHEHMHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA YKHUIKOCTH
B TEPMOMETPUIECKOI TPyOKE OT TeMIEPaTypHhl.

HaOnronenue nsmMeHeHusi BHyTpEHHEH HEPTyu Tella B pe3ysibTaTe Terionepeaaun
¥ pabOThl BHEIIHUX CHIL.

UccnenoBanue siBeHUs TEMIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOU U ropsiyeit
BOJIbI.



Omnpenenenre KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIIO0OMEHE
C HArpeThIM METAITMYECKUM LUITUHAPOM.

Omnpenenenre MOIIHOCTY TEIUIOBBIX NOTeph (3akoH HproToHa-Puxmana).

Onpenenenue yaenbHON TEIIIOEMKOCTH BEUIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

Onpenenenre yieabHON TEIIOTHI IUTABICHUS JIbIA.

Pasznen 7. DinekTpuYecKue U MATHUTHBIE sIBJIEHUSI

Onexktpuzanmsi Teia. J[Ba poma  dAIEeKTpUUYECKUX 3apsaoB. BizaumopeinctBue
3apshKeHHbIX Ten. 3akoH Kymnona.

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

Hocurenn »saekTpuyeckux 3apsAioB. ODJINEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenune aroma. IIpOBOJHUKYU, AUANEKTPUKU U MOIYIPOBOAHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS SIEKTPUUECKOTO TOKa. ICTOUHUKHN
MOCTOSTHHOTO TOoKa. JIeHCTBUSI DJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIICKTPUICCKUM TOK B METaIlIaX, )KHIKOCTSAX U Ta3ax.

OnekTpudeckas nenb. Cuiia TOKa. DJIEKTPUYECKOE HaIpsDKEHHE. AMIEPMETP U
BOJIbTMETP B ILEMH IOCTOSHHOTO TOKa. COINPOTUBIECHUE IPOBOJHUKA. Y IEIBHOE
CONpPOTHUBJIEHUE BemlecTBa. 3akoH Oma misg yuactka uenu. IlocinepgoBaTenbHoE H
napasuielibHoe coeAuHeHrne npoBoHUKOB. DJIC B 1ienu nocTostHHOTO ToKa. 3akoH OMa
s monHou nenu. IlpaBuna Kupxroga. Pacd€T mpoCThIX 3JIEKTPUYECKHUX IIEHeH.
HenuHenHbie 371€EMEHTHI.

Pab6oTa u MOIIHOCTH AJIEKTpUUECKOTO TOKa. 3akoH J[)koyis-JIeHia. DnexkTpudeckue
IEMU ¥ TOTPEOUTENH IIEKTPUIECKOM 2Hepruu B ObITy. KopoTkoe 3aMbikaHume.

[TocTossHHBIE MarHuThl. B3auMoaelCcTBHE NOCTOSIHHBIX MAarHWTOB. MarHuTHOE
noje. MarauTHoe noJjie 3eMJIM U €ro 3HauYeHHue JJIs KM3HM Ha 3emuie. OnbIT Dpcrena.
MarnuTtHOe noJie anekTpuyeckoro Toka. OnslT AMmnepa. [I[pumMeHenne 3IeKTpoMarauToB
B TEXHUKE. JIeliCTBME€ MAarHWTHOrO MOJs Ha MPOBOJHUK ¢ TokoM. Cuna Awmrepa u
onpeiesieHne €€ HalpaBJICHHs. DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. Vcnosib30BaHue
AJIEKTPOIBUTATEICH B TEXHUUECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBieHue saekTpoMarHuTHOM wuHAyKIuU. [IpaBunio Jlenna.
Onektporeneparop. CnocoObl MOMYUYEHUS JICKTPUUYECKOM IHEPTUU. DIEKTPOCTAHIIUU
Ha BO300HOBIJIIEMBIX HCTOYHUKAX JIHEPTUU. DKOJOTHUECKHE MPOOJIEMBbI DHEPTETHKH.
TonMBHBIE AJIEMEHTHI U AJIEKTPOMOOWIIN.

Jlemoncmpayuu
DJIeKTpU3aLus Tel.
JIBa posia 3IEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.



DnekTpocTaTuuecKas HHAYKIIHS.

3aKOH COXPaHEHHUs DJIEKTPUUECKUX 3apsII0B.

MopenupoBaHUE CUJIOBBIX JIMHHUI AJIEKTPUUYECKOTO 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 Mmara3uH CONpOTUBIICHUN.

B3anMozeiicTBrE NOCTOSSHHBIX MarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs MOJIFOCOB 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.

Jlabopamopnwvie pabomsi u onvimol

OnbIThl IO HAOMIOACHUIO SJIEKTPU3ALUU TEJl IPU COMPUKOCHOBEHUU U MHIYKIIMEH.

HccenenoBanue 1eHCTBUS 3JIEKTPUYECKOTO TOJI HA IPOBOJHUKH U JUIEKTPUKHU.

CO6opka 1 UCTIbITaHHUE DJIEKTPUUECKON IIEMH TOCTOSHHOTO TOKA.

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

OneITbl, JAEMOHCTPUPYIOIIHME 3aBHUCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IUIOMIA/IA MONEPEYHOTO CEUEHHS U MaTepuara.

Onpenenenre yieabHOTO COMPOTUBIICHUS POBOIHUKA.

[IpoBepka npaBuiia CIOKEHUS HAPSLDKEHUHM MPU MOCIIEI0BATENBHOM COEIMHEHUN
JBYX PE3UCTOPOB.

IIpoBepka npaBuiia AJis CUIIbI TOKA MPY NAapAIETBHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenne 3/[C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

[IpoBepka npasus Kupxroda.

[TpoBepka BrinosiHeHHs 3akoHa OMa J1J1s MOJTHOM EMu.

N3yyeHue BOJIBTAMIIEPHBIX XApPAKTEPUCTUK HEIUHEHHBIX 3JIEMEHTOB (JIAMIIBI
HaKaJIMBAHMS WM MOJTYIIPOBOIHUKOBOTO JINOAQ).

Omnpenenenue pabOTHI EKTPUUIECKOTO TOKA, UIYILIEro Yepe3 pe3ucTop.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.

Omnpenenenue KIII narpeBarens.
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UccnenoBanre MarHuTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO TOJII TOCTOSIHHBIX MAarHUTOB MPU HMX OOBEAUHEHUH U
pa3/ieIICHNH.

UccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KATYIIKU
C TOKOM M MarHuTa OT CWJIbl ¥ HAIIPaBJICHHUS TOKA B KATYIIKE U OT HAJIU4MsI (OTCYTCTBHS)
CEp/ICUHMKA B KaTYIIIKE.

N3ydenue neiicTBUsI MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

Nsmepenue KII/] anexkTpoaBuraTeabHON YCTAHOBKHU.

ONBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMU: UCCIICIOBAHKE
M3MEHEHUI 3HAaYEHUS U HAIPABJICHUS HUHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHu4veckue siBJIeHUs

Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. (CrnocoObl  omucaHus
MEXaHUYECKOTO JIB)KECHHUS: TaONM4HbIM, Tpaduueckuii, aHamuTudyeckuid. Cucrema
oTcuyéra. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKCHUS.

BekTopHbie BeTMUHHBI, ONIEpALlUN ¢ BEKTOPaMU, TPOCKIMHU BeKTOpa. Pagnyc-BekTop
MAaTEPUAJIbHOW TOYKH, NEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEPHOE MPSIMOIMHEUHOE
nBrxkeHne. HepaBHOMEpHOE TNpAMOJMHENWHOE ABMKEHUE. CpelHsiss W MTHOBEHHAS
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue.  PaBHOYCKOpEHHOE  TNPSIMOJMHEWHOE  JBUXKCHHE. Y CKOPCHHE
cB0OOIHOTO Manenus. OnbIThl [amues.

I'paduueckass wHTEepmperanus YCKOPEHHUs, CKOPOCTH, MNPONUACHHOTO NYTU U
MEpEMELIECHHUS ISl IPAMOIMHEUHOTO JBUKEHUS.

JIBvokeHue Tena, OpOIIeHHOTO IO/ YTJIOM K TOPU30HTY.

JIBMKE€HHE 10 OKPYKHOCTHU. JIMHEWHast CKOpPOCTh, YIJIOBasi CKOPOCTh, MEPUOJ
M YacToTa OOpalleHusi MPU PaBHOMEPHOM JABMKEHHHM MO OKPYKHOCTH. CKOpOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHoelcTBYIOIIAs CUJIa.

ITepsoiit 3akoH Herorona. Brtopor 3axkoH Herorona. Tperuir 3axkoH HprotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUd: Cujia TPEHHS CKOJIbKEHHS, CUja
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 TMOJBOAHBIX KPBUIbIX, aHTUKPHIJIO HA CKOPOCTHBIX aBTOMOOWIISX. /[BrkeHue
10€3/1a Ha MAarHUTHOW MOYIIKE.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSTrOTeHUs. JIBUJKEHHE 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
B3aMMOJICHCTBHE. 3aKOHBI U3MEHEHHSI U COXPAaHEHUs UMITYJIbCa. PEakTUBHOE IBUKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cui TSXKECTH, YyHPYrocTH, TPEHUS.
Cas13b 3HEepruu U padoThl. [loTeHIManpHas 3Heprus Tena, MOJAHATOrO Ha/l HOBEPXHOCTHIO
3emud. lloTeHumanbHas sHeprus cxaTon npyxuHbl. Kunernueckas sHeprus. Teopema
O KMHETHUYECKOW dHEPTUH. 3aKOH U3MEHEHHUS 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
pPAa3HBIX TEJI OTCYETA.

N3mMepenre CKOpOCTH U yCKOPEHUS IIPSMOJIMHEMHOTO IBUKECHUS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JBUKECHUS.

HaOnronenue nBukeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SBJICHUM, NPOUCXOISAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBU)KEHUH OTHOCUTENIBHO KaOWHETa
(bu3HKH.

HaOntonenue paBHOBecusi Tes, CBOOOAHOTO mMajcHUs, KoJieOaHUs MAasTHHKA
B HHEPIHUAIIBHBIX CUCTEMAX KaK MOATBEPIKICHUE MMPUHIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHIT TTPU B3aMMOICHCTBUH TEIT.

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

KoHcTpyrpoBanue TpakTa Jyuisi pa3roHa U JajdbHEHIIero paBHOMEPHOTO JIBMKCHUS
HIapyuKa I TEJIEKKH.

Onpenenenue cpeiHEN CKOPOCTU CKOJBXKEHUSI OpyCKa WM JIBHXKEHMS IIapUKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tea MPU PaBHOYCKOPEHHOM JIBH)KEHHMH MO 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, OPOMIEHHOTO MO/ YIJIOM K TOPU30HTY.
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHHUSI OT CHJIBI HOPMAaJbHOIO
JTABJICHUSI.

Omnpenenenue K03¢hULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

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

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

Omnpenenenue padOThl CUIIBI YIPYTOCTU TPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJABMXHOTO U MOABUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckue KoJieOaHus ¥ BOJTHBI

Konebarenbnoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TEpPHUOI,
yacToTa, aMmIumMtyda. [apMoHuyeckue KoseOaHus. 3aTyxarouume KoyieOaHus.
Boinyxiennblie kosnebanus. Pezonanc.

MaremMatuyeckui W NpPYXKUHHbIM  MasTHUKUA.  [IpeBpamienue  sHeprum
MpU KOJIeOATEILHOM JIBU)KEHUMU.

Mexannueckue BoyiHBL. [IpojonibHble ©W  momepeuHble BoyHBL.  CBOMCTBa
MEXaHUYECKUX BOJIH: MHTephepeHuus U audpakuus. J[JinHa BONHBI U CKOPOCTh €€
pacupocTpaHeHus. MexaHu4eCcKue BOJIHBI B TBEPAOM TeJle, CEICMUYECKHUE BOJIHBI.

3Byk. PacnpocTtpanenne u orpaxkeHune 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA TOHA.
Pesonanc B akyctuke. WNHppa3Byk u ynbTrpasByk. Hcnonb3oBaHue yibTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTUSX.

Jlemoncmpayuu
Habmronenue konebanuii Te 1o AEMCTBUEM CUIIBI TSKECTU U CUJIbI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJIEIHN).
Hab6nronenue unrepdepeniimm u 1udpakiini BOJIH Ha ITOBEPXHOCTU BOJIBI.
Ha6nronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI1 pE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHre 4acTOTH U TIEpHoa KojeOaHui MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MEPUOIA KoJIeOaHUI Py KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIEpHO/1a KOJICOAHHUH rpy3a Ha HUTH OT JJIUHBI HUTH.

HccnemoBanne 3aBUCHMOCTH TIepuoja KojeOaHWH TNPYKWHHOTO MasTHHKA
OT MacCHl Tpy3a.

[TpoBepka HE3aBHCHMMOCTH IIepuoaa KojeOaHWH Ipys3a, MOJABEIICHHOIO K JICHTE,
OT MacCHl Tpy3a.

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

N3mepenue yckopeHus: CBOOOIHOTO TaICHHS.
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Pa3nea 10. DuiekTpoMarHuTHoOE NoJie M 3JIEKTPOMATrHUTHbIE BOJTHBI
DNeKTpOMarHuTHOE ToJIe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIeKTpOMarHuTHBIX BOJIH. lcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM cBsi3u. Pagnonokanus. KocMuueckas cBsi3b.
DnekTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOICTBA CBeTa:
uHTepdepeHus u qudpaxims.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
WuTtepdepentus u qudpakiius cBera.

JlabopamopHhwvie pabomul u onvimol
N3ydeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJIH ¢ IOMOIIbIO MOOMJIBHOIO TenedoHa.
[IpoBeneHMEe ONBITOB 110 HAOTIOIEHUIO UHTEP(EPEHIIMU U TUPPAKIIUU CBETA.

Pasznen 11. CBeToBbIe ABJICHUS

JlyueBasg Monenp cBeTa W TIeoOMETpUYecKas oONTHKa. VICTOYHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3armeHus Comnua m Jlynel. OtpaxeHue
ceera. Ilnmockoe 3epkanmo. 3akoH oTpaxeHuss cBera. lloctpoenune wu300paxeHui,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH IpesoMieHUs cBera. [lonmHOe oTpakeHHWe CBeTa.
Hcnonb3oBaHnuEe MOJHOIO OTPAKEHUS B ONTUYECKHUX CBETOBOAAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xona ayuei B nuH3e. @opmynia ToHKOM JMH3BL. [locTpoeHue n3o0paxeHuid,
c(hOpMHPOBAaHHBIX TOHKOH JIMH30M. OnTryeckas cucrema (poroanmnapara, MUKpOCKOIA U
Teneckona. ['ma3, kak ontuyeckas cuctema. banm3opykocTs U JalbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHHe CEKTPaTbHBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE pacnpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyyenue nzo0paxeHuil B IJIOCKOM 3€pKaje.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.
Xon iaydeil B coOuparoiiei JInH3e.
XoJ Jiyueu B pacCEMBArOLIEH JIMH3E.
[Tonyyenue n300paxeHuii ¢ TOMOIIBIO JTUH3.
[Ipunuun peiictBus goroanmnapara, MUKPOCKOIIA 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 «BO3TYyX—CTEKIIOM.

[Tomy4yenune n3o00paxeHu# C MOMOIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenre (HOKYCHOTO 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 mimanerapHas Mojaenb aroMa. Mogenbs aroma bopa.
Hcnyckanue u norjioueHue ceera atoMoM. KBaHThl. JIMHEHUYaThle CIIEKTPHI.

PannoaktuBHOCTE. Asb(a-, Oeta- 1 ramma-uzinydeHus. CTpoeHue aTOMHOTO spa.
HyxiionHas mozaens aromHoro sapa. M3oronsl. Pagnoaktusaeie npespamenus. Ilepuon
MoJypacnajga aToOMHbBIX saep. JlelcTBHE paJaMOAKTHBHBIX W3JYyYCHUW Ha KUBbBIC
OpraHU3MBbI. 3alIUTa OT PAAUOAKTUBHOTO U3JIYyYEHHUS.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSJ0BOTO U MACCOBOT0O YUCEN. DHEPIrUs
CBA3M aTOMHBIX saep. CBsA3b Macchl M dHEpruM. Peakunu cuHTE3a W NEIIEHUS SAEp.
HcTtounuku sneprun ConHLa U 3BE31. SepHas sHepreTuka. JKoJI0rH4ecKue mpooieMsl
AJIEPHON DHEPIETUKH.

Jlemoncmpayuu
CrexTpbl U3Ty4YEHHUS U MOTJIOMIECHUS.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Boaopo/a.
Ha6nronenue tpekoB B kamepe Buinbcona.
Pabota cu€Turika HOHU3UPYIOIMIKNX U3TYyYCHUH.
Perucrpanus uzmydeHust IpupoIHbIX MUHEPAIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha6nroneHue CruTonIHbIX U TMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUM YACTHIBI IO TOPMO3HOMY TIyTH
(o ororpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMIA MOIYJIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOAYJb TMpEAHA3HAYEH MJI CHUCTEMaTu3aluu |
00O0OIIeHHs MPEAMETHOTO COJIEP)KAaHUS M OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHUHU BCero Kypca (u3uKd yriayOJEHHOTO YpOBHsSI, a TakXKe ISl MOATOTOBKHU
K OCHOBHOMY T'OCYJIJapCTBEHHOMY IK3aMEHY IO (PU3HUKE.

B npouecce n3ydeHuss JaHHOTO MOJYJISl PEAIM3YIOTCS U MOIYy4aroT JaJbHEHIIee
pa3BuTHE ydeOHbIE NEHCTBUS, 00eCNeUHBAIONINE TOCTHKEHUE MPEIMETHBIX U
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METamnpeMETHBIX PE3yJIbTaTOB OO0y4YeHus, (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUII HAa OCHOBE MPUMEHEHUS (PU3NYECKUX
3HAaHUU, UCCIIENOBATEIbCKUE JEHCTBUS (BBIIBM)KEHUE THIIOTE3, MOCTAHOBKA LIEIU U
IUIAHUPOBAHKE UCCIIEAOBAHMS, AHAIN3 IaHHBIX U MTOJYYEHUE BBIBOJIOB).

[IpenmouruTenbHON GOPMOI OCBOSHUSI MOAYJIS SABIIAETCSA MPAKTUKYM, IporpaMmma
KOTOPOT'O BKJIFOYAET:

pelIeHue 3a/1a4y, OTHOCSIIUXCS K pa3IMYHbIM pa3zesiaM U TeMaM Kypca (PU3UKH,
B TOM YHCJIIE 33[1a4, UHTETPUPYIOLIUX COAEPKAHUE PA3HBIX Pa3/IEIIOB;

BBITIOJTHEHHUE JIaDOpaTOPHBIX PabOT M  ONBITOB (BKJIIOYash pPAOOTHI U OMBITHI
U3 IEepeyHell K pazjenaM Kypca) B YCIOBUAX CAMOCTOSITEIBHOTO IUIAHMPOBAHMS
NPOBEJCHUS HCCIENOBAaHUS, BbIOOpa W OOOCHOBAaHUS METOJa W3MEpPEHHUs BEJIUYUH,
COOPKH SKCIIEPUMEHTAIBHON YCTaHOBKH;

BBIIIOJIHEHHE TPOOJIEMHBIX 3aJaHUN MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa
(3amaHMd 1O E€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM 4YHCIE 3aJaHHUH
C MEXXIPEIMETHBIM COJIEPKAHUEM;

paboTy HajJ TPYNNOBBIMH WM WHIAUBUIYAJIbHBIMUA TMPOEKTaMH, CBS3aHHBIMU
C cofiepKaHUEM Kypca (PU3UKU.

W3ydyeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJIS MOXKET  3aKaHYMBAThCS
MPOBEICHUEM JUArHOCTUYECKOM paboThl 3a Kypc (U3UKHA YIIIyOlNEHHOTO YpPOBHS,
BKJIFOYAIOIIEH 3aJaHus pa3HOro YPOBHS CIOKHOCTU. Pe3ynbpTaThl BBIIOJHEHUS
JMAarHOCTUYECKOM pabOThl MOTYT IOKa3blBaTh CTENEHb TOTOBHOCTU OOYyYaroUIUXCs
K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMeHy 10 (U3HKEe, a TaKKe CBHUJETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uKu Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs HaIpaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus (U3NKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
y oOyuatomerocs OyayT coOpMUPOBAHbI CIEAYIOUINE TUIHOCTHBIE PE3YJIbTATHI B YACTH:

1) maTpuOTHYECKOT0 BOCITUTAHMSA:

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'OTOBHOCTBb 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 BAJKHOCTU MOPAJIbHO-3THYCCKHUX IIPUHIIUIIOB B ACATCIIBHOCTHU yUIéHOFO;

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

4) MeHHOCTH HAYYHOT0 MO3HAHMA:

OCO3HaHUE LIEHHOCTH (PM3MUYECKON HayKW KaK MOLIHOIO MHCTPYMEHTAa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEUILIEW COCTABISAIOMIEH KYJIbTYPHI;

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

pa3BUTHE HAy4yHOM JI00O3HATEIBHOCTH, HWHTEpEeca K HCCIEeN0BaTENbCKOM
NEATEIbHOCTH;

5) hopMupoOBaHUS KYJILTYPbI 310POBbS H 3MOIMOHAILHOTO GJIATOIIOJYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH MPABHJI OE30MAaCHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM M TETUIOBBIM 000pYAOBAaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pPedICKCHHU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U
TAKOTO JK€ TIPaBa y IPyroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHMSA:

aKTUBHOE Y4YacTUE€ B PEIICHUW TNpPaKTUUYECKUX 3a7ad (B pamMKax CeMbH,
oOpa3oBaTeIbLHON OpraHu3aly, Topojaa, Kpas) TEXHOJOTHMYECKONW U COLMaTIbHOM
HAIPaBJICHHOCTH, TPEOYIOMINUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

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

OpHUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM /IS pellIeHus 3a1a4d B 001acTu
OKpY>Karolien cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB 1 OLICHKU WX BO3MOXHBIX TTOCIICICTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U TTyTEH UX PEIICHHUS;

8) aganTanuu K N3MEHSIOIUMCS YCJIOBHAM CONMAILHON 1 MPUPOIHON Cpebl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU NPU BBIIOJHEHUM MCCIEIOBAHUN U IPOEKTOB
(u3NYECKOIl HAIIPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHUECKYIO JESITEIbHOCTD;

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

OCO3HaHUE NAe(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH B 00JacTH
busuKy;

IJJAHUPOBAHKME CBOErO Pa3BUTUS B MPUOOPETEHWH HOBBIX (PU3NYECKHX 3HAHUI;

CTPEMJICHHE aHAJIU3UPOBATh U BBIABIISATH B3aUMOCBS3H MPUPO/IbL, OOIIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUI;

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

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOGHHS MpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMupoBaHbl METapeAMETHBIE Pe3yJIbTaThl,
BKJTFOYAFOIIHE TTO3HABATEIbHBIC 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 pacCMaTPpUBAEMbIX (aKTax, JTaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIIIIUXCS K (PU3MUECKUM SBJICHUSM;

BBISIBIISATh IPHYMHHO-CJICICTBCHHBIC CBS3H MPU M3YYCHUH (DU3UICCKUX SBICHHUHN U
MPOIIECCOB, JeNaTh BBIBOJBI C KCIOJIB30BAHUEM JIEIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHH, BBIJIBUTATH TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pereHus: y4deOHoW (u3nyeckon 3amaun
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEIIECHUS, BEIOOP HanO0JIee MOAXO/ISIIETO ¢ YIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBareibCKue 1eCTBUA:
UCIIOJIb30BaTh  BOIMPOCHI KAaK MCCJIEAOBATEICKUM WHCTPYMEHT TO3HAHUS,
MPOBOAUTH MO CAMOCTOSITEILHO COCTABICHHOMY IUJIaHY OIBIT, HECIOXKHBIM
(bU3UYECKUIl SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUECKOTO SIBJICHHUS;
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OLIEHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMALINIO, TTOTYICHHYIO B XO/€
WCCIIEIOBAHUSI WIIN DKCIIEPUMEHTA;

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

IPOTrHO3UPOBATh BO3MOKHOE JalbHEHIIee pa3BuTHE (PU3NUECKUX MPOIECCOB, a
TaK)K€ BBIJBUTaTh MPEAINOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Pabora c undopmanmeii:

MPUMEHSTh Pa3IUYHbIe METOABI, MHCTPYMEHTHI M 3alPOCHI MPU TOUCKE U OTOOpE
uHGOPMAIIMU WM JAHHBIX C YIETOM MPENIOKEHHON yueOHON pu3nYecKoit 3a1a4;

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

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

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAJIBHYIO (POPMY MPEACTABIECHUS HHPOPMALIMH U
WUIFOCTPUPOBATh pEIIaeMble 3aJa4d HECJIOXKHBIMM CXEMaMH, JAuarpaMMaMH, WHOW
rpadukoil 1 ©X KOMOMHAIIUSAMH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe IeiiCTBUSA:

B X0Ji€ 0OCYXXJIEHUsI Y4eOHOTro Marepuala, pe3yJibTaToB JIa0OpaTOPHBIX paldOT U
MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMON TEMbl U BBICKA3bIBaTh UCH,
HAIleJICHHBIEC Ha PEIICHHE 3a/1a4H U MOAJepKaHUE 0JarokXenaTeIbHOCTH OOIECHUS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB UANIOTa,
OOHapyXHBaTh PA3IUINE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHHUSI B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJMYHO TMPEACTaBIATh PE3YNbTaThl BBIOJHEHHOTO (U3MUYECKOTO OIBITa
(9KCTIEpUMEHTa, UCCIIEeI0BAaHUS, IIPOCKTA);

MOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIHLHON pabOThHI
IIPYU PELIEHUN KOHKPETHOH (hH3MUECKOM MPoOIIEMBI;

MPUHUMATH €T COBMECTHOW NEATEIHHOCTH, OPTaHM30BBIBATH JIEUCTBUS MO €&
JOCTHKEHUIO: PacIpellesTh PO, 00CYXAaTh MPOLECCHl U PE3ybTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITMOJIHATH CBOIO YacTh pabOThI, JOCTUTAs] KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUSI C IPYTUMHU WICHAMHU KOMaH/IbI;

OIICHMBATh KAadyeCTBO CBOErO0 BKJIaja B OOMUNA MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO CHOPMYITHMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallUsiX, TPEOYIOIINX
JUISL perieHus: PU3NUecKux 3HaHU;
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OPUEHTUPOBATHCA B PA3TUYHBIX MOJXO0AaX MPUHATUS PEIICHUN (MHIUBUIYAIBHOE,
MPUHATHUE PEILICHUs B TPYIIIE, IPUHATUE PEIICHUN TPYIIOi);

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

JienaTh 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 JAPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPABO HA OMIMOKY MpU pPEMICHHH (PU3HYECKUX 3a7ad WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyueHus B 7 Kjacce MpeMETHbIE pe3ybTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUaIOIIUXCSI YMEHU:

UCTIOJb30BaTh MOHATHA: (PU3MYECKHME M XHMUYECKUE SIBJICHMs, HaOIIO/CHUE,
HKCIIEPUMEHT, MOJEJb, TUIO0TE3a, €IWHUIBl (PU3UYECKHUX BEJIMYHH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, XKHUAKOE, Ia3000pa3HOE), MEXaHUYECKOEe
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 TEJI C 3aKPEIUIEHHOW OChIO BpallEHUs, Mepefada JaBICHUS
TBEPIABIMU TENaMH, KUAKOCTIMU M Ta3aMu, arMoc(epHoe [aBlieHUE; TUIaBaHUE Ted,
IPEBpAIICHUS] MEXaHUYECKOW SHEPTUU) IO OMHMCAHUI0 WX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (DU3HUECKOE SIBICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SBJIICHUN B OKPYXKAIOIEM MUPE
(B TOM umncne QU3MYECKHE SBICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3TUYHBIMU
CKOPOCTSIMH B )KHBOW M HEKUBOH MPUPOJIE, ACUCTBUE CUIT TSHKECTH, TPCHUS, YIPYTOCTH
B MIPUPO/JIE U TEXHUKE, BIIMSIHUE aTMOC(PEPHOTO AaBICHUS HA )KMBOI OpraHu3M, MjaBaHue
pbIO, pplYarn B TEJN€ YEJIOBEKAa), NPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3aJady
B Yy4€OHYI0, BBIACNIATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) PU3NYECKUX SIBJICHUM;
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OMHUCHIBATh HU3YyYEHHbIE CBOWCTBA Tel MU (U3MUYECKUE SBIICHUS, HUCIOIB3YS
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, MEXaHWYeCcKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(DPUIMEHT TMOJE3HOr0 JACUCTBUS
MEXaHU3MOB, KMHETUYECKAas] U MOTCHLHAJIbHAS SHEPrus), NpU OMHCAHHM IPABUIBHO
TPAKTOBAaTh (PM3MUYECKUN CMBICIT UCTIOIB3YEMBIX BETUYMH, UX 0003HAUYCHUS U CIUHHIIBI
bu3MYeCKUX BEJIWYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH TpapuKd H3YyYEHHBIX 3aBHUCHMOCTEH
(bu3NYEeCKUX BEJIMYUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOLIECCHI, HCHOIb3YS
IpaBUia CIIOKEHUs Cuil (BIOJb OJHOW mpsiMoit), 3axoH ['yka, 3akon Ilackans, 3axoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXPAaHEHUS MEXaHWYECKOM SHEpPruM, MpPH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
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
penieHus yueOHbIX 3ajay;

OOBSACHATh (PU3NYECKUE SIBICHUSA, NPOLECCHl U CBOWCTBAa TE€Jl, B TOM YHUCIE
B KOHTEKCTE€ CHUTyallMii MpaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 33/1a4H, B TOM YHCJIE€ TPEOYIOLIUE YUCICHHOTO OIICHUBAHMSI XapaKTEPHBIX
3HaYEHUHN (PU3NYECKUX BEJIIMYUH, TPU 3TOM BBIOUPATH aJ€KBATHYIO (PU3HUECKYIO MOJEIIb,
BBISIBJISITh TPUYMHHO-CJIECTBEHHBIE CBSI3WM U BBICTPAMBAaTh JIOTUYECKYIO LEMOYKY
pacCyXJIeHUi C OMOpOW Ha M3YYCHHBIC CBOMCTBAa (DU3MYECKUX SIBICHUM, (Ppu3ndeckue
3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

pemaTh pacu€THbIe 3a/1auu (B 2—3 IEUCTBUS) M0 U3y4aeMbIM TeMaM Kypca (PU3uKH,
BBIOMpAs aIeKBAaTHYIO (DU3UYECKYI0 MOJEINb, C HCIOJIb30BAHUEM 3aKOHOB U (hopmyd,
CBSA3BIBAIOIIMX (PU3MYECKHE BETUYMHBI, 3aMMChIBATh KPATKOE YCIOBUE U PA3BEPHYTOE
pellieHre 3a/a4u, BBISBISATh HEJOCTAIOIIME WU U30bITOYHBIE AaHHBIE, 0OOCHOBBIBATH
BBIOOp MeEToJa pEIICHMs 3aJlayd, HUCIOJIb30BaTh CIPABOYHBIE JAHHBIE, MPOBOJUTH
MaTeMaTHYeCKue TMpeoOpa3oBaHUS M pacu€Thl, OLEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO0 3HaueHusi (U3UYECKON BEIWYMHBI M ONpPEIEesITh Pa3MEpPHOCTh
(bu3MYeCcKOi BEIMYMHBI, OTYYEHHON IIPU PEIICHUH 3a]a4H;

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (U3UYECKUX
METOJIOB, U MpeJjIaraTb OpUEHTUPOBOYHBINA CLIOCOO PEIIeHMS], B ONIMCAHUU UCCIIEI0BaHNUS
pacno3HaBaTh  MPOBEPSAEMOE  MPEANOJOKEHHE  (TUIOTe3y), HHTEPIPETHPOBATH
MOJTyYEHHBIN pe3yJIbTaT;

MIPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (U3HIECKUX
cBOMCTB Ten (nuddy3us, TEMIOBOE pacIIMPEHUE T'a30B, SIBICHUE UHEPLUU, U3MEHEHHUE
CKOPOCTH IpU B3aWMOJEHCTBUHU TEJl, NEpeaayda JaBJIEHUs >KHJIKOCTBIO U Ta3oM,
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IpOsIBIICHUE ACUCTBHUSI aTMOC(EpPHOTO AABIICHUS, NEHCTBUE MPOCTHIX MEXAHU3MOB):
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, O00bEM Tena, CHiia, TeMIeparypa, IJIOTHOCTb
KUJAKOCTH U TBEPAOrO Tena, CHJIA TPEHHUS CKOJBXKEHHS, JaBJIEHHE BO3/IyXa,
BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTh TEI0, KOAPPHUITUCHT
MOJIE3HOTO JICHCTBUSI TMPOCTHIX MEXAHM3MOB) C HCIIOJIb30BAHUEM AaHAJIOTOBBIX H
uppoBEIX TPUOOPOB, OOOCHOBHIBATH BBIOOP MeETOAAa H3MEpPEHUs, (HUKCUPOBATH
MOKa3aHusi MPUOOPOB, HAXOAUTh 3HAYCHHE HM3MEPSIEMON BEIWYUHBI C TOMOIIBIO
YCpEIHEHHSI PE3YJIbTaTOB CEPUN U3MEPEHUH U OIEHUBATH MOTPEITHOCTH U3MEPEHHUIA;

OPOBOJNUTH HECJIOKHBIE SKCIIEPUMEHTAJIbHBIE HCCIEJOBAHUS  3aBUCHUMOCTEM
bu3nYECKrX BEIWYNH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHXKYIIIETOCS 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
CIWIbl OT 00bEMa MOrpYyKEHHOM dYacTW Tena W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT TIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJO, yCIOBHA
IUIaBaHUsl TeJ, YCJIOBUM pPaBHOBECHS pbluyara M OJIOKOB): COBMECTHO C YYHUTEJIEM
dbopMyIMpoBaTh 3aJadyy M THUIIOTE3Yy HCCIEIOBAaHUS, CAMOCTOSITEIbHO IUIAaHUPOBATH
UCCIIEIOBAaHUE, CAMOCTOSITENIFHO  COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
C UCIOJIb30BAaHUEM MHCTPYKIIUH, TIPEJICTABIIATH MOTYyYE€HHBIE 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUAEC Ta0nuil W TpaduKOB, OIEHWBATH MOTPEIIHOCTH, ACNaTh BHIBOJBI
10 pe3yJbTaTaM HCCIEIOBAHNUS;

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

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

XapaKTEpPHU30BaTh MPHUHIUIBI JEUCTBHS HM3YYCHHBIX MPHOOPOB, TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIIECCOB C OMOPOW Ha MX OMHCAaHUA (B TOM YHCIE:
MOJIIIUITHAKY, YCTPOMCTBO BOJOMPOBO/A, TUAPABINYSCKUIN Tpecc, cu(oH, MaHOMETP,
BBICOTOMED, IOPIIHEBOI HACOC, APEOMETP), UCIOJIBb3YS 3HAHUS O CBOMCTBAX (PU3UUECKHUX
SIBJICHUI 1 HEOOXO0IUMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PHCYHKH W3YYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIIECCOB MPHU PEIICHUN
y4eOHO-TTPaKTHYECKHX 33714,

MPUBOJANTH TMPUMEPHI (HAXOIUTh WH(OOPMAIUIO O TMPUMEpPax) MPAKTHIECKOTO
UCTIONb30BaHUsl (PU3UYECKMX 3HAHWN B TOBCEIHEBHOW JKM3HHM MJisi OOeCTeueHUs
0€30macHOCTH MPpU 0OpaIeHUH ¢ TPUOOPaAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
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COXPaHEHMSI 3I0POBbsI U COOJTIO/ICHUS HOPM IKOJIOTUYECKOTO TIOBEICHUSI B OKPYIKAIOIIEH
cpene;

OCYIIECTBJISATh OTOOpP MCTOYHUKOB HHGPOpMAIMK (PU3HUECKOTO COJIEPKaHUS
B MHTEepHEeTe, caMOCTOSITENbHO (DOPMYITUPYSI TOMCKOBBIN 3alIPOC, HA OCHOBE UMEIOIIUXCS
3HAHWH U MyTEM CPaBHEHUS PA3JTMYHBIX UCTOYHUKOB BBIICIATh HHGOPMAIIHIO, KOTOPAs
SBJISIETCS] MPOTUBOPEUNBON UITU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
TUTEPATypy (UUYECKOTO CONEpIKaHMs, CIPABOYHBIE MaTepUajbl, PECYPChI CETH
WurtepHer, BiageTh nOpuéMaMd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpPMAITUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MHGpOpMAIMK (U3UIECKOTO COJIEpXKaHUS, B TOM YHUCIE MyOIMYHO
JienaTh KpaTKUe COOOIEHUS O Pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIICIOBAHMM,
IIPY 3TOM TPAMOTHO HCTIOJIL30BAaTh W3YUYEHHBIN MOHATHHHBIN ammapar Kypca (QU3uKH,
COIMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

MIPH BBITOJTHEHUH YU4EOHBIX TIPOEKTOB U MCCIICIOBAHUN pACTIPEEISITh 00SI3aHHOCTH
B TPYMIIE B COOTBETCTBHH C TIOCTABJIICHHBIMU 3a]]a4aMHU, CJICANThH 32 BBHITTOJTHCHUEM IIJIaHa
JEUCTBUN, aJICKBAaTHO OIIEHUWBAaTh COOCTBEHHBIM BKJIAJ B JCSTEIBHOCTH TPYIIIBI,
BBICTpPAaWBaTh KOMMYHUKATUBHOE B3aMMOICHCTBHE, YIUTHIBAsI MHEHUE OKPY KAIOTITUX.

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

UCIIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMXKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTALUIMYECKUE W aMoOpQHbIC Tea,
HACBIIICHHBIA W HEHACBIINICHHBIA Map, CHocoObl M3MEHEHHUs BHYTPEHHEW BSHEpIuH,
AJIEMEHTAPHBINA AJIEKTPUYECKUN 3apsil, MPOBOJHUKH, MOJYIIPOBOJIHUKH, TUIIEKTPUKH,
MCTOYHUKH MTOCTOSHHOT'O TOKA, JJIEKTPUYECKOE U MArHUTHOE MOJIs, ONTHYECKasi CUCTEMA)
Y CUMBOJIMYECKUH SI3bIK (PU3UKH MPHU PEIICHUH YICOHBIX U MPAKTUYECKUX 33]1aY;

YBEpPEHHO pa3iuyarh sBJIECHUS (TEIUIOBOE pacllupeHHue (cxkKaTue), TEII0BOe
PAaBHOBECUE, ITOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHUE, KalWUISAPHBIE SIBICHUS,
UCHapeHue, KOHJEHCallMsl, IUIABJIIEHUE, KpUCTAUIM3alus, KUIEHUE, CHOCOObI
Terionepeaayl  (TErIoNpPOBOJAHOCTb, KOHBEKIIUS, W3JIY4YEHUE), TEIJIOBbIE MOTEPH,
AIEKTPU3ALMS TEJI, B3AUMOICUCTBUE 3apPSAAO0B, IEUCTBUS DJIIEKTPUUIECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJICMCTBUE MAarHWTOB, JEWCTBUE MArHUTHOTO MOJS HA MPOBOJHHK
C TOKOM) IO OIMCAaHUIO HUX XapakTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUN B OKPYKAIOLEM MUDPE
(B TOM yucIe (pu3nUecKue SIBJICHUS B IPUPOJE: MOBEPXHOCTHBIEC U KAMILISIPHBIC SIBJICHUS
B IIPUPOJIE, KPUCTAJLIBI B pUpoJe, n3nyueHue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHETa, dJIEKTPUYECKUE SIBJIEHUs B aTMochepe,
AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE I0JIe 3eMJIH, Apei( MOII0COB, POJIb
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MarHUTHOrO TOJIA Ui JKU3HU Ha 3emMJje, NOJIAPHOE CUSHHUE), MPU 3TOM IMEPEBOAUTH
MPAKTUYECKYIO 33Ja4yy B y4e€OHYIO, BBIJCISITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(bu3nYECKUX SABICHUH;

ONUCHIBATh HU3YYCHHBIE CBOMCTBAa Tenl W (U3UYECKHE SBJICHHS, HCIIONb3Ys
dusznyeckue BETUYMHBI (TemIepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI,
pabota rasa, yjenbHas TEIJIOEMKOCTh BELIECTBA, yleNbHAs TEIJIOTa IUIaBJICHHUS,
yaelbHas TEIUIoTa NapooOpa3oBaHUs, YAElbHAass TEIUIOTa CrOpaHds TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOTo JCHCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BJIAXHOCTb
BO3/yXa, DJJEKTPUYECKUW 3apsll, CHJIa TOKAa, DJJIEKTPUUECKOE HANpSHKEHUE,
COIPOTHUBIIEHHE TPOBOAHUKA, D/[C B 1€ MOCTOSTHHOTO TOKA, JIIEKTPHUECKOE YAEIbHOE
COMPOTHUBJICHUE BEIIECTBa, pab0Ta U MOITHOCTh AIEKTPUUECKOTO TOKA), MPU OMHCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3HUUECKUI CMBICI HUCTIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
eAVHUIBI  (U3UYECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TIpauKd H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEITUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHS U IMPOLECCHI, HUCIOJIb3YS
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH CTPOEHUS BELIECTBA,
yYpaBHEHUE TEIJIOBOr0 OanaHca, 3aKOH COXPaHEHHUsS 3JEKTPUUYECKOTO 3apsiia, 3aKOH
KynoHa, mpuHIun Cynepro3niny dJIEKTPUIECKUX MMoJeH, 3akoH OMa /I ydacTKa LIeTH,
npaBuia Kupxroda, 3akon Oma s noiaHo wnenwu, 3akoH JDxoyns-JleHna, 3akoH
COXpPAaHEHUS SHEPTUH, MIPU ITOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTE€MaTU4YECKOE BbIPAKEHHUE;

CTPOUTH MPOCThIE PUINYECKUE MOJIENH PEATBHBIX 00BEKTOB, MPOLIECCOB U SIBJICHUH,
BBIJIETISITH TIPU 3TOM CYILIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUM, TPUMEHSATh (PU3UUYECKUE MOJCIU sl OObsICHEHUS (PU3MUECKUX MPOIIECCOB U
pelieHns yueOHBIX 3aj1ay;

OOBSACHATh (PU3NYECKUE SIBJICHUS, MPOLECChl M CBOMCTBA T, B TOM 4YHCIE U
B KOHTEKCTE€ CHUTyallMii MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, M pellarh
KayeCTBEHHbIE 331a4H, B TOM YHCJIEe TPEOYIOLINE YUCIEHHOTO OIICHUBAHUSI XapaKTEPHBIX
3HaYEHUHN (PU3NYECKUX BEJIMYUH, IPU TOM BBIOMPATh aJI€KBATHYIO (PU3HUECKYIO MOJEIIb,
BBISIBJIAITh TPUYMHHO-CIIEICTBEHHBIE CBSI3M M BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY
pacCyXJIeHUi C OMOpON Ha M3YYCHHBIC CBOMCTBAa (DU3MYECKUX SIBICHUM, (pu3ndeckue
3aKOHBI, 3AKOHOMEPHOCTH ¥ MOJIETIH;

YBEPEHHO pelIaTh pacu€THbIC 3a7a4u (C Onopoi Ha 2—3 ypaBHEHHs) IO U3y4aeMbIM
TeMaM Kypca (U3UKH, BbIOMpas aaeKBaTHYI0 (PU3UMUECKYI0 MOJIEb, C UCII0JIb30BAHUEM
3aKOHOB W (OpMyJI, CBS3BIBAIOUIMX (DU3MUECKHE BEJIMUYMHBI, 3aMKMCBhIBaTh KPAaTKOE
YCIIOBUE U pa3BEPHYTOE PEILICHUE 3a/layM, BBISABIATH HEIOCTAIOIINE WA U30BITOYHBIC
JTaHHBbIe, 0OOCHOBBIBATH BBHIOOP METO/A PEIICHUS 3aJadyM, MCIOJIb30BaTh CIPABOYHbBIC
JaHHbIE, MPUMEHSTh METOJbl aHallu3a pa3MEpPHOCTEH, HCIOJB30BaTh TIpaduuecKkue
METOJIbl pEIICHUs 3a/ay, MPOBOJUTh MaTeMAaTUYECKHWE MPeoOpa3oBaHUs U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJIYYEHHOIO 3HAYEHUS (DPU3NUYECKON BEIUYMHBI
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U OIpPEACNATh Pa3MEPHOCTh (PU3NYECKOW BEIMYMHBI, IMOJTYYEHHON MpU pEHICHUU
3aJlaui;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIU (U3UUYECKUX
METOJIOB, U MpeJjlaraTh OpUEHTUPOBOYHBIN CIIOCOO PEIICHMS], B OTIMCAHUU UCCIIEI0BAHNUS
pacrio3HaBaTh  IPOBEPSIEMOE  MPENNOJOKeHUEe  (THUIOTE3Yy), HHTEPIPETUPOBATH
MOJIyYCHHBINA PE3YNIbTAT;

MTPOBOJIUTH OTIBITHI IT0 HAOTIOACHUIO (PH3NUECKUX SIBJICHUN W (DU3UUYECKUX CBOMCTB
Ten (KanmwUISpHBIE SBJICHMS, 3aBUCMMOCThH JaBJICHHUSI BO3/JyXa OT €ro oO0béMa W
TEeMITepaTyphl, CKOPOCTH TIPOIECCa OCThIBaHMsI (HarpeBaHUsl) NP U3ITYYCHUHU OT I[BETA
M3Tyvaroiel (MOrIonaroiei) TOBEpXHOCTH, CKOPOCTh UCHIAPEHHUS BOABI OT TEMIIEPATYPbI
KUJIKOCTH M TUIOMAAM €€ TOBEPXHOCTH, OJIEKTPU3ALMS TeI U B3aUMOJICUCTBHE
IEKTPUYECKUX 3apsI0B, B3aWMOJICHCTBHE TOCTOSHHBIX MArHUTOB, BU3YaTH3aIlUS
MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JACHCTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK
C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUTaTENsl TIOCTOSHHOTO TOKA):
dbopMyIHpOBaTh MPOBEPSIEMOE MPEANOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX Pe3yJibTaTax
HAOJIOICHUM, CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUS, OTIMCHIBATH X0/ OTIBITA M (POPMYIIUPOBATH BHIBOJIBI;

IIPOBOJIUTH MIPSIMBbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BETUYHUH (TeMIIepaTypa,
OTHOCHUTEJIbHAS BIAXKHOCTh BO3/yXa, CHJIa TOKA, HAMPSOKEHUE, YIeIbHas TeII0OEMKOCTh
BEILECTBA, CONPOTUBIICHUE MPOBOJHMKA, padOTa U MOIIHOCTb 3JIEKTPUYECKOIO TOKA)
C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPHUOOPOB, 0OOCHOBBIBATH BHIOOP METO/Ia
U3MepeHus, (UKCHPOBATh IIOKAa3aHUs MPUOOPOB, HAXOMWUTH 3HAUCHUE H3MEPSIEMOU
BEJIMYMHBI C TIOMOIIBIO YCPEIHECHHsI pPE3yJIbTaTOB CEPUM W3MEPEHHA M OIICHUBATH
IIOrPEIHOCTD U3MEPEHNU;

MPOBOJIUTH  AKCIIEPUMEHTATBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (PU3HUECKHUX
BENTMYMH (3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro o0béMa W HArpeBaHHs WU
OXJIQXJICHUS, MCCJEAOBAaHUE SIBJICHUSI TEIJIOOOMEHa MPU CMENIMBAHUM XOJIOJHOW U
ropsiYeii BOJbI, 3aBUCUMOCTh COTIPOTHBIICHUS TPOBOAHUKA OT €ro JJIMHBI, TIIOIIATH
MOTIEPEYHOTO CEUCHUSI U YICIIBHOTO COMPOTUBIICHUS BEIIECTBA MTPOBOIHUKA, CUITBI TOKA,
MPOTEKAIOIIEr0 4Yepe3 MPOBOJHUK, OT HAMpPSHKEHHs Ha MPOBOJAHUKE, HCCIICTOBAHHE
MOCJICIOBATEILHOTO W TMapajUIebHOTO COCAMHEHW MPOBOJHUKOB): COBMECTHO
c yuuteneM (GopMynHpoBaTh 3a7ady W THUIIOTE3Y HCCICAOBAHHS, CAMOCTOSITEIILHO
IUIAaHUPOBATh  MCCIEAOBAHHUE, CaMOCTOSITENIBHO COOMpaTh  HKCIEPUMEHTAJIbHYIO
YCTaHOBKY C MCITIOJIH30BAHUEM WHCTPYKIIMH, TIPEICTABIATH MOJyUYCHHbBIE 3aBUCUMOCTH
(GU3MYECKUX BEIMYMH B BHUJC TAONHI] U TpaHUKOB, OIEHUBATH MOTPEITHOCTH, AC/IaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

cobmoaaTe TMpaBwia 0Oe30mMacHOro Tpyaa npu padbore ¢ 1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEACTBUS W3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB C OMOPON HA WUX OMUCAHUsS (B TOM YHUCIIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOWHa, amMIepMeTp, BOJBTMETD,
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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 TOKAa), MWCIONb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM,
Heo0X0ouMble (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEpPUTENbHBIE MPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOPAaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIETIEH C IOCIEI0BATEIbHBIM U MApPaUICIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAUEHUS HIIEMEHTOB >JIEKTPUUECKHUX IIEMei,
UCITIOJI30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH WM3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBbHBIX NPHUOOPOB M TEXHOJOIMYECKUX MPOLIECCOB NPH PEIICHUH Yy4eOHO-
IIPaKTUYECKUX 3a/1a4;

MPUBOANTH TNpPUMEPHl (HAXOOUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHWM B ITOBCEAHEBHOM JKU3HU JUIsl 0OecredeHus
0e30macHOCTH MpH OOpalleHHH ¢ NOpubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOIEHNS HOPM HKOJIOTMYECKOr0 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
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HEAOCTOBEPHOM;

UCIOJb30BaTh TMPU  BBIIOJHEHUH YYEOHBIX 3aJaHUM  HAYYHO-NOMYJISPHYIO
IUTEPaTypy (U3UUYECKOTO COJEpKaHMs, CIPAaBOYHBbIE MaTepuajbl, PECYpPChl CETU
WuTepHer, BiageTh nOpuéMaMd 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;
IpU BBIMIOJIHEHUM Y4YE€OHBIX TNPOEKTOB M HCCIEAOBAaHUN (PU3MYECKUX MPOLECCOB
pacnpenenath 00s3aHHOCTU B IpyIIE€ B COOTBETCTBUHU C MOCTaBICHHBIMHU 3a/ladaMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JCWCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh TIPYMNIbl, BBICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aUMOCHCTBUE, IPOSBIISS TOTOBHOCTh pa3peiiaTh 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 YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTITC€HOBCKOE H3IyueHUE,
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 TeE,
JIBH>KCHUE TIO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PABHOBECHE MATEPHAIBHOW TOYKH,
pPEaKTUBHOE JBI)KEHHE, HEBECOMOCTb, KOJeOaTeabHOE MBIKEHHE (TFapMOHHYECKHUE,
3aTyXarolulue, BbIHYXKJEHHbIE  KOJIeOaHUs), PE30HAHC, BOJHOBOE  JBIKECHUE
(pacmpocTpaHeHue U OTpak€HHUE 3ByKa, uUHTepdepeHIUs U audpakuus BOJH),
NPSMOJIMHEMHOE pPACIPOCTPAHEHHE, OTPAKEHUE U TNPEIIOMIICHUE CBETa, IOJIHOE
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 TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYKAIOLEM 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,
yIbTPpauOIECTOBOTO M PEHTIEHOBCKOTO W3JyYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
($oH, KOCMUYECKUE JIy4d, PaIMOaKTUBHOE U3JIyY€HHUE TPUPOJIHBIX MUHEPAJIOB JACHCTBHE
pPaAMOAKTUBHBIX W3JIYYEHH HAa OpraHu3M 4eJioBeKa), NpH 3TOM NEPEBOJUTH
NPaKTUYECKYIO 3a/adyy B y4dyeOHYIO, 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, TMEepeMEIIEHUEe TMpU PABHOYCKOPEHHOM MPSAMOIMHEHHOM
JBUKEHUU, YTIJIOBasi CKOPOCTbh, LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE, CUJIa TPEHHUS, CUIIa
yIPYTrOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO Ma/ieHus1, BEC Tela, UEHTP TSHKECTH
TBEPJIOTO TEJa, UMITYJIbC T€Ja, UMITYJIbC CHJIbI, MOMEHT CHJIbI, MEXaHW4ecKkas padoTa u
MOIIIHOCTbh, IOTEHUHWAJIbHAs JHEPIrHs Tela, MOJHATOIO HaJ IMOBEPXHOCTBIO 3EMIIH,
MOTEHIUAJIbHAST HHEPIrHsl CXKATOM NPYKUHBI, KUHETUYECKash »JHEpPrusi, 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
BEJMYMH, HAXOAUTHb (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (DU3HUYECKYI0 BEIUYUHY
C JAPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH M3YYEHHBIX 3aBHCUMOCTEW (PU3NYECKHUX
BEJIUYUH,;
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XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SBJICHUS U TIPOIECCHI, 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, HYKJIOHHYK0 MOJEIb AaTOMHOIO SApa, 3aKOHBl COXPAHEHUS 3apsgoBOTO U
MAacCOBOIO YMCEN MPHU SACPHBIX PEAKIUAX, HPU ITOM pa3IU4YaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €70 MATEMAaTHUYECKOE BbIPAKCHHUE;

CTpOUTHh (U3NYECKHE MOJEIU pEAlbHbIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIICJISITH [IPU 3TOM CYIIIECTBEHHbBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUM, TIPUMEHATH (DU3UICCKUE MOJACIHN JUIsl O0OBSICHEHUS (DU3UICCKUX TPOIECCOB U
perieHus yueOHbIX 3a/1ay;

OOBACHATH (PU3UYECKHE SIBICHHS, MPOIECCh M CBOWCTBA Tel, B TOM YHCIIE
B KOHTEKCTE CHUTyalldi NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelarhb
KaueCTBEHHbIE 33]]a4M, B TOM YHUCJIE TPEOYIOIME YUCIEHHOTO OLIEHUBAHUS XapaKTEPHBIX
3HaYeHUHN (PU3NYECKUX BEIIUYUH, ITPU 3TOM BHIOUPATH aJ€KBATHYIO (DU3HUECKYIO MOJIECIIb,
BBISIBIIATh TPUYUHHO-CIICICTBEHHBIE CBSI3M M BBICTPAWBATh JIOTHYECKYHO IEMOYKY
paccyXJieHui U3 2—3 11aroB ¢ OMOPOi Ha U3YYCHHBIE CBOMCTBA (DU3UYECKUX SIBJICHU,
(u3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THbIC 3aJaud 10 K3Yy4aeMbIM TeMaM Kypca (QU3uKH,
BBIOMpAs aJIeKBAaTHYIO (DU3UYECKYI0 MOJENb, C MCIOJIb30BAHUEM 3aKOHOB U (popmy,
CBSA3BIBAIOIIMX (PU3MYECKHE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelIeHNe 3a/1auu, BBISIBJISATH HEIOCTAIONIME MJIM M30BITOYHBIE JaHHBIE, 000CHOBHIBATH
BBIOOp MeETO/Aa pEIICHUs 3aJayd, HCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHATH
METO/Ibl aHaIM3a Pa3MEpPHOCTEH, UCIONIb30BaTh IPaPUUECKUE METOIbl PEIICHMS 3a7ad,
MPOBOJIUTH MAaTEMaTUYECKHUE MPE0OPa30OBaAHUS M PacU€Thl, OIICHUBATH PEATUCTHYHOCTh
MOJIy4EHHOTO 3HAYeHUs (U3MYECKON BEJIMYMHBI M  ONPEAENSITh Pa3MEPHOCTb
(bu3MYeCcKON BEIIMYNHBI, MIOTYYEHHON IIPU PEIICHUH 3a]1a4H;

pacro3HaBath MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU (PUHUECKUX
METOJIOB, U IpeIIaraTb OpUEHTUPOBOYHBIN CIIOCOO pELIeHMs], B OMMCAHUH UCCIIEI0BAHUS
pacno3HaBaTh MPOBEPSIEMOE MPEANOIoKeHUEe (TUIOTE3Y), OIEHUBATH MPABUIBLHOCTD
MOPsiJIKa TPOBEICHUS UCCIIEAOBAHUS, UHTEPIPETUPOBATH NOJTYUCHHBIN PE3YJIbTAT;

MIPOBOJIUTH OMBITHI TIO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (U3HIECKUX
CBOMCTB TeJl (M3y4eHre BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHUS SHEPTHH, 3aKOHA
COXPaHEHUsI UMITYJIbCA, IEUCTBUE 3aKOHA bEPHYIUIIM ¥ BOBHUKHOBEHHUE MOABEMHOMN CHJIBI
KpbLIa, 3aBUCUMOCTh MEPHOIa KOJeOaHU MPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIUTYJbl MaJIbIX KOJICOaHUH,
OpSIMOJIMHEMHOE pacIpoCTpaHEHUE CBETa, pa3liokeHHe OeIoro cBeTra B  CIEKTP,
W3Y4YeHUE CBOMCTB M300paKeHUS B TNIOCKOM 3€pKaJie M CBOMCTB M300paKeHUs TIpeIMeTa
B cOOMparouien JruH3e, HaOI0JeHUE CIUIOUIHBIX U JIUHEHYaThIX CIIEKTPOB U3ITYUYEHUSs):
bopMyIMpOBaTh TPOBEPSEMOE MPETON0KEHUE (TUITOTE3Y) O BOBMOXHBIX pe3yibTaTax
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HAOIOICHUI, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 H30BITOYHOro Habopa
000pyZ0BaHUsl, OMKCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOBL;

POBOJUTH NIPU HEOOXOAUMOCTH CEPHUIO MPSMBIX WU3MEPEHUM, ONpeieNisisi CpeIHee
3HAUCHUE U3MEpPAEMON BEIUYMHBI U OINpPEACIsisl MOTPEIIHOCTh PE3YyJIbTAaTOB MPIMbBIX
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, KOAPUIIMEHT 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  WM3MEpPEHHWs, IUIAHUPOBAaTh  M3MEPEHHs, CaMOCTOATENbHO  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 HayalbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHS CKOJIBXKEHHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUS, TIEPHOJa KOJIeOaHUN MaTeMaTHYeCKOr0 MasgTHHUKA OT JIJTMHBI
HUTH, OTpEACEHUE YCKOPEHHS CBOOOJHOTO TAaJCHHUSA, HCCIEAOBAaHWE HN3MEHEHUS
BEJIMYMHBI U HAMPABICHUS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa
OT yIJia aJieHus, yriia MpejoMIICHUs OT YIJia MaJeHus] CBETOBOIO JIyda, UCCIICIOBAaHUE

TPEKOB: U3MEPEHHE FHEPTUU YACTHUIBI [0 TOPMO3HOMY MyTHU (10 Gororpadusm)):

COBMECTHO C YyuuTeneM (OopMyJIUpOBaTh 337ady W TUIOTE3Y HCCIIEIOBAHMUA,
CaMOCTOSTETIFHO  IJIAHWPOBATh  KCCJIECNOBAaHHWE,  CAMOCTOATENBHO  COOMpaTh
HKCIEPUMEHTABHYIO YCTAHOBKY, MTPEACTABISATH MOTYYCHHbIE 3aBUCUMOCTH (PU3MUECKUX

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

coOmoaTh TpaBuia Oe3omacHOro Tpyaa mnpu pabore ¢ 1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MTPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM Ha MX OMUCAHUS (B TOM UHCIE:
CIUIOMETP, NATYUKH TOJIOKCHUS, PACCTOSHHUS M YCKOPEHHUS, pakeTa, dXOJOT, OYKH,
NEPUCKOIL, poToanmnapaT, MUKPOCKOII, TEJIECKOII, OTUYECKHUE CBETOBO/IbI, CIEKTPOCKOII,
JIO3UMETp, Kamepa BuiibcoHa), MCTIONIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUU U
HeoOXouMble (U3MYECKHE 3aKOHOMEPHOCTH, UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE
PUCYHKH U3YYCHHBIX TEXHHYECKHX YCTPONCTB, M3MEPUTEIBHBIX NPHOOPOB U
TEXHOJOTHUECKHUX MPOIIECCOB MPHU PEIICHUN YIeOHO-TIPAKTHUECKUX 3a/1a4, ONMTHYECKHE
CXEMBI JJIsl IOCTPOEHUS N300pakeHUH B TNIOCKOM 3€pKaJie M cCOOMparolei INH3E;

MPUBOANTH TMPUMEPHI (HAXOIUTh HWH(OOPMAIUIO O TMPUMEpPax) MPAKTHUECKOTO
UCTIONb30BaHUsl (PU3UYECKMX 3HAHWN B TOBCEIHEBHOW JKM3HH MJisi OOeCTeueHUs
0€30macHOCTH MPpU 0OpaIeHNH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXPaHEHMSI 3I0POBbsI U COOJTIO/ICHUS HOPM IKOJIOTUYECKOTO TIOBEICHUSI B OKPYIKAIOIIEH
cpene;

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

UCIIOJIb30BaTh TMPU BBIMIOJIHEHUMM YYE€OHBIX 3aJaHUl  HAYYHO-TIOMYJSPHYIO
TUTEPATypy (UUYECKOTO CONEpIKaHMs, CIPABOYHBIE MaTEepUabl, PECYPChl CETH
WurtepHer, BiageTh nOpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus
uH(OpPMAITUHU U3 OJTHON 3HAKOBOHM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE
uH(pOpMAIIUU M3 HECKOJbKUX HMCTOYHUKOB (DU3UUYECKOTO COACpKaHUS, ITyOIMYHO
IIPEICTABIIATH PE3YJIbTATHI IPOCKTHON WM UCCIEA0BATENBCKOMN NEATEIIBHOCTH IIPU 3TOM
rPaMOTHO HCIMOJIb30BaTh W3YYECHHBIM NOHATUMHBIA ammapar H3y4aeMoro pasiela
GU3MKK W COMPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluel ¢ y4€ToM OcCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBaunue
No KomnnuectBo
o/ pa3aenoB U TEM 4ACOR [TporpammHoe conepxanue OCHOBHBIE BUJIBI ICATEIILHOCTH O0yYarOIIHXCS

y4eOHOTO MpeaMeTa

Paznen 1. ®usuka u ee poib

B MO3HAHUYU OKPYKAIOIIEro Mupa

1.1 | ®usuka — Hayka 2 ®du3nka — HayKa 0 IPUPOJIE. BrisiBiieHue paznuunii Mex1y GU3n4eCKUMU U
O TIpHUpoJIe SBnenus mpupoab! (3IEMEHTBI XUMUYCCKUMU TTPEBPAIICHUSIMHU.
coJiepKaHusl, BKIIFOUAOIIIHE PacnoznaBanue Gpu3nuecKuX SBICHUIA:
MEXIPEIMETHBIE CBS3H). MEXaHUYICCKUX, TETIJIOBBIX, JICKTPUICCKUX,
duznyeckue sIBICHUS: MarHUTHBIX U CBETOBBIX.
MEXaHUYECKHe, TETUIOBHIE, Hab6mronenue u onucanue pu3nyecKux
ANEKTPUIECKUE, MATHUTHBIC, SIBJICHHI
CBETOBEBIC, 3BYKOBBIE
1.2 | ®usnyeckue 4 ®uU3NYECKHUE BEINYHHBI. OrnpeneneHue UEHbI IeJICHUS Kb
BEITUYNHBI Pasmepnocts. Equnauiisi U3MEPUTETHLHOTO Mprdopa.

(U3HYECKUX BETMYMH.
N3mepenue pusnyeckux
BEJIMYMH. DTAJIOHBI.
dusndeckue npudopskl.

lena nenenus. [lorpemHocts
usMepenui. Ilpasuna
0e3omacHOro Tpyna mpu padorte
C Ta0OpaTOPHBIM
000py1IOBaHUEM.
MexnayHnapoaHasi cucrema

N3Mepenne TMHENHBIX pa3MepOB TEN U
MPOMEKYTKOB BPEMEHH.

Ornpenenenue NOrpelHOCTH TPU NPSIMBIX
M3MEpPECHUSIX.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tela.

N3mepenue mmomaay ¢ TOMOIIBIO MTAJIETKH.
N3mepenue remnepaTypsl PpH MOMOIIU
AKHUJIKOCTHOTO TEPMOMETPA U TaTUMKA
TEMIIEPaTyphl.

31



enunull. [lepeBoJ BHECUCTEMHBIX
enuHuI B enuausl CU

W3mepenne BpeMeHu.

Omnpenenenre pa3MepoB MaJbIX T€JI METOJI0M
PSIIOB.

BrlnonHeHre TBOPYECKUX 3aJaHUH 110 TOUCKY
CIIOCOOOB U3MEPEHUS] HEKOTOPBIX (PU3UUECKHUX
XapaKTEepPUCTHK, HAIPUMEp, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATIEHHBIX
O0OBEKTOB, OOJIBIITNX PACCTOSTHUM, MaJIBIX
MIPOMEKYTKOB BpeMeHu. O0CyKIeHne
npeJIaraéMblx croco0oB

1.3. | EcrecTBenno-
HAY4YHBIA METOJ]
IMO3HAHUS

Kak ¢uzuka u npyrue
€CTEeCTBEHHBIC HAYKH U3Y4Yal0T
npupony. ECTeCTBEHHO-HAYYHBIN
METOJI MO3HAHUS: HAOII0ICHHUE,
MOCTaHOBKA HAyYHOT'O BOIIPOCa,
BBIIBIDKCHHE THITOTES,
AKCIIEPUMEHT 10 MPOBEPKE
TUNoTE3, OObSICHCHHE
Ha0II0aEMOTO SIBJICHHUSL.
Onucanue GU3NICCKHUX SBICHUI
C IOMOIIBIO MOJIEICH

BriaBmkeHue runotes, 00bACHAIOMUX IPOCTHIE
SIBJICHUSI, HAIIPUMED:

— [IOYEMY OCTaHABIUBAETCA JBUKYILEECS

10 TOPU30HTAJILHOUN MOBEPXHOCTHU TENO;

— IIOYEMY B JKapKYIO [TIOrOly B CBETIION OJEXKIE
MPOXJIaAHEN, YEM B TEMHOM.

BreiBmkenue ujeh o crocodax nmpoBepKu
TUIIOTE3.

IIpoBenenue necaeaoBaHus Mo NPOBEPKE
KaKO-TM00 TUIMOTEe3bl, HAPUMED, JATbHOCTh
noJi€Ta MapuKa, MyIeHHOTO TOPU30HTAIBHO,
TeM 0oJIblIIe, YeM OOJIBIIEe BBICOTA ITyCKa.
ITocTpoenune npoCcTENINX MOIETIEH
(bu3nYecKux sBJICHUM (B BUJE PUCYHKOB WU
CXEM), HaIIpuMeD, MaJieHue MPEIMEeTa;
NPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETA

Hroro no pazneny
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Pa3ue.11 2. HepBOHa‘laJIBHLIe CBCACHHUSI O CTPOCHUM BeIIECTBA

2.1 | CtpoeHue BemecTBa 2 CtpoeHue BeniecTa: aToMbl U HaOnronenue u uHTEpIpeTaIys OIbITOB,
MOJIEKYJIbI, UX pa3MepPbl U MACCHL. | CBUACTEIIbCTBYIOMUX 00 aTOMHO-
OnbITHI, TOKA3BIBAIOLINE MOJIEKYJIIPHOM CTPOEHHUH BEILECTBA: OMBITHI
JUCKPETHOE CTPOCHME BELIECTBA | C PACTBOPEHHUEM PA3JIMUHBIX BEIIECTB B BOJIE.
OneHka pa3MepoB aTOMOB U MOJIEKYJI
C ucrob30BanueM (otorpaduit, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MUKPOCKOIIE.
OnpeneneHue pa3sMepoB MOJIEKYJIBI METOJIOM
ps0B
2.2 | JIBmxeHue u 4 JIBIDKCHHE YaCTHI] BEIICCTBA. Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
B3aUMOJICHCTBUE CBsI3b CKOPOCTH JBUKECHUS JBYDKCHUS U sABJICHUST quddy3un.
YaCTHI] BEILIECTBA YacTHI] C TEMIIEPaTypOH. [IpoBenenmne n 00OBSICHEHHUE OTIBITOB
BpoyHOBCKOE IBH>KEHHE. 110 HaOJTIIOZICHUIO TEIJIOBOTO PACIIUPEHUS Ia30B.
Huddyzus. Bzaumoaernctaue [TpoBenenune u 00bICHEHUE ONBITOB IO
YaCTHL] BEIIECTBA: IPUTSIKEHUE U | OOHAPYKEHUIO CHIT MOJIEKYJIIPHOTO
OTTAJIKUBaHUE MPUTSHKEHUS U OTTATKUBAHUS
2.3 | ArperaTHble 1 ArperatHble COCTOSTHUS Onucanue (C UCHOIB30BAHUEM MPOCTHIX

COCTOAHUA BCIIICCTBA

BEIIIECTBA: CTPOCHHUE T'a30B,
JKUIKOCTEN U TBEPIBIX
(KpUCTALITUYECKUX ) TETI.
B3auMocBsi3p MeX 1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIx
COCTOSIHUH BOJIbI

MOJIEJI€) OCHOBHBIX Pa3IN4Uil B CTPOCHUH
ra3oB, KUJIKOCTEN U TBEPABIX TEIL.
OO0BscHEHNE MAJION C)KUMAEMOCTH KUIKOCTEN
1 TBEPJIBIX TN, OOJBIION CKUMAEMOCTH Tra30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEI
Y TEKYYECTH KUIKOCTH.

IIpoBeneHue ONBITOB, TOKA3BIBAKOIIUX, YTO

B TBEPAOM COCTOSIHUM BOJABI YaCTHIIbI
HAaXOJATCS B CPEIHEM NAJIBIIIE APYT OT Apyra
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(IJIOTHOCTH MEHBIIIE), YEM B JKUJIKOM.
VY craHoBIIEHUE B3aUMOCBSI3U MEKTY

O0COOEHHOCTSIMU arperaTHBIX COCTOSTHUM BOJIBI U

CymeCTBOBAHUCM BOJHBIX OPraHU3MOB

Hroro no pazneny

7

Pa3nen 3. JIBukeHue u B3aUMO/ieiicTBUE TeJl

3.1 | MexaHuueckoe
JIBIOKEHUE

10

Mexannueckoe nBuxenue. 11yt
U niepeMelieHre. PaBHomepHoe u
HEPAaBHOMEPHOE JBUKECHHUE.
CB00OOIHOE TTaJIeHNE KaK TpUMEpP
HEPAaBHOMEPHOTO IBUKEHUS TEIL.
Cxopoctb. CpenHsas CKOpOCTh
[P HEPAaBHOMEPHOM JIBH>KCHUU.
Pacuér nytu u BpeMeHu
JBH>KCHUSL.

I'paduku 3aBucumMocTeit
BEJIMYMH, OMMCHIBAOIIUX
nBrkeHue. O01re moHsATUs

00 OTHOCUTETLHOCTH JIBHXKCHUS.
CroxxeHue CKOpoCTeN s T,
JBIDKYIIUXCS TTapasuieIbHO

HccnenoBanrie paBHOMEPHOTO JBUKEHUS U
OTIpe/IeTICHUE €TO MPU3HAKOB.

N3mepenne CKopocTy MpsIMOJIMHEHHOTO
JIBIDKCHUS.

Hab6mronenue HepaBHOMEPHOTO JBUKEHUS U
OTIpEJICIICHHUE €T0 OTIMYUI OT pAaBHOMEPHOTO
JIBIDKCHUS.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (ITapyKa B )KHIKOCTH, MOJCIN
AIIEKTPUUYECKOTO AaBTOMOOWIISI U TaK Jiajee).
OnpeneneHue cpeIHeEN CKOPOCTH CKOJIbKEHUS

OpycKa WJIM IapuKa 1o HaKJIOHHOM TIJIOCKOCTH.

N3ydenune cBOOOIHOTO MaJeHUs TeN pa3HOU
Macchl.

DKCIepUMEHTAIbHOE JI0KAa3aTeIbCTBO, YTO
CBOOOJTHOE TTaJICHUE — TIPUMED
HEPABHOMEPHOTO JIBUKEHUS

(C UCTIOIL30BAHUEM 3aMEIJICHHOTO PeXHUMa
CBHEMKH ).

[Tonyuenue u anau3 rpaKoB 3aBUCUMOCTH
MyTH ¥ CKOPOCTH OT BPEMEHH.
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Pemenwue 3anau (B TOM 4nciie rpaguuaecKum
METOJIOM) Ha OIIPEJEIICHAE IIyTU, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO IBHKEHHUS

3.2

Nuepnus, macca,
IJIOTHOCTD

SIBiieHrEe UHEPIMU. 3aKOH
nHepunu. BzanmonencTeue Ten
KaK MPUYMHA U3MECHEHUS
CKOpOCTH JABWKEHHUS Tell. Macca
KaK M€pa MHEPTHOCTH Tella

B ITIOCTYIIATEILHOM JIBUKCHHH.
IInoTHOCTH BemiecTBa. CBA3b
IJIOTHOCTHU C KOJIMYECTBOM
MOJIEKYJI B €IUHUIIC 00BEMA
BenlecTBa. CMeCH U CILIaBhI.
[ToBepxHOCTHAS ¥ TMHEWHAS
IJIOTHOCTD

OOBbsiCHEHUE U POTHO3UPOBAHUE SIBJICHUM,
00yCIIOBJICHHBIX WHEPLIMEH, HAPUMED, YTO
IIPOUCXOJUT IIPH TOPMOKEHUH WM PE3KOM
MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOXKHO
MIHOBEHHO IPEKPATUTH JBUKECHUE

Ha BEJIOCHIIE/IC UM CaMOKaTe U T. 1.
IIpoBeneHne u aHaNU3 OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH Tena OT €r0 MaccChl

IIPY B3aUMOJEHCTBUU TE.

[IpoBeneHue U aHAIU3 OIIBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JBWKEHUS TeJa B pe3ysbTaTe JeHCTBHSI HA HETO
JIPYTUX TE.

IIpoBeneHre U aHAIU3 OMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH Tena OT €r0 MaccChl

IIPY B3aUMOJECHCTBUU TEIL.

[IpoBeneHMe 3KCIEPUMEHTA IO ONPEIETIEHUIO
TUIOTHOCTH TBEPOTO TEJIA.

N3mepenue Maccel Tena pa3anyHbIMUA
CHO0CO0aMHU.

Peenue 3a1a4 Ha onpeiesieHue Macchl Tena,
ero o0béMa 1 MIOTHOCTH.
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OHpCI[GJIeHI/Ie IIJIOTHOCTH TCJIa B pC3YyJIbTATC
HU3MCPCHHUA €TO MACChl U 00BEMa

3.3

Cuna. Buaper cun

15

Cuna kak XxapakTepucThKa
B3auMoaencTBus Tei1. Cuia
YIOPYyTroCTH U 3aKoH ['yka.
N3mepenure cuiibl ¢ MTOMOIIBIO
TWHAMOMETpA. SIBieHue
TSATOTEHUS U cujia TshkecTu. Cua
TSXKECTU HA IPYTUX IUIAHETAX.
Bec Tena. HeBecomMocTs.
CioxxeHue cujl, HalpaBJICHHBIX
10 OJTHOW TIPSIMOM.
PaBHoneiicTByromas cui. Cumia
TpeHus. TpeHrne CKOJIbKEHUS U
TPEHUE MOKOSI, BI3KOE TPEHUE.
Tpenue B Ipupoie U TEXHUKE

N3yyenue B3auMoIeHCTBHS KaK IPUUMHBI
M3MEHEHUS! CKOPOCTHU Teja UK €ro
nedopmanmm.

OnucaHue peaibHbIX CUTYalui
B3aUMOJICUCTBUS TEJl C IOMOIIBIO MOJIETIEH,
B KOTOPBIX BBOJIUTCS MOHSATUE U N300paKeHHUE
CHJIBI.

Wzyuenne cunsl ynpyroctu. Mccrnenosanue
3aBUCUMOCTH pacTshKeHus (1edopmaiivin)
MPY>KUHBI (PE3MHOBOTO IITHYPA)

OT IPUIIO’KEHHOW CHITBI C TOCTPOCHUEM
rpaduka.

AHanuM3 NpakTUYECKUX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CHITBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa
u 1p.).

Perenne kauecTBEHHBIX 3a1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTECHHUS.

OOBsicHeHNE OPOUTATBHOTO IBUKEHUS TJIAHET
C MCTIOJIb30BAHKUEM SIBJICHUS TATOTCHUSI U
3aKOHA MHEPIUH.

W3mepenue Beca Teia ¢ MOMOUIbIO
nuHaMmomeTpa. O60CHOBaHME 3TOrO croco0a
U3MEPEHHUS.

AHann3 ¥ MOJICTTUPOBAHUE SIBICHUS
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HEBECOMOCTH.

DKCIEepUMEHTAIBHOE MOJyYeHUE MTPaBUiia
CJIOKEHHUSI CUJI, HAITPABJICHHBIX BAOJIb OJTHOM
npsiMoil. OnpeienieHne BEITMYUHBI
PABHOJICHCTBYIOIIEH CHIL.

N3ydenue cuibl TPEHUST CKOJIBKEHUS U CUITBI
TPEHMUS MTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEM.

Penrenne kauecTBEHHBIX 3a/1a4, OCHOBAHHBIX
Ha aHaJIM3€ MPaKTUYECKUX CUTYallUi, B
KOTOPBIX MPOSIBISIETCS IEUCTBUE CUITBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBeIu4YeHUs (KaTaHUEe Ha JIbhKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOIITUITHUKOB, TIJIABAHUE BOJHBIX KUBOTHBIX
u J1p.).

Pemrenue 3amau ¢ ucronab3oBanueM Gopmyia
JUJISL pacu€Ta CUIIbI TSXKECTH, CUJIbI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazneny
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Paznen 4. JlaBjieHne TBEPABIX TeJl, S KUAKOCTEH M ra30B

4.1

Hasnenue. [lepemaua
JTABJICHUS TBEPABIMU
TeJaMHM, KUJKOCTSIMHU U
razamMu

5

JlaBnenue. Cuna gaBjiacHUS.
CrocoObl yMEHBIIIEHUS U
yBelnueHus naBieHus. Jlapnenue
ra3a. 3aBUCHMOCTb JIaBJICHUS T'a3a

AHanu3 u 00BCHEHUE OTIBITOB M MPAKTHIECKUX
CUTYyaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JaBJICHHUS.

O6ocHoBaHKE cIOCOOOB YMEHBIIEHUS U
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oT 00BEMa U TeMIIepaTyphl.
Ilepenaya naBieHust TBEPABIMU
TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH.
3axoH ITackans.
I[THeBMaTHYeCKME MAIlIMHBI

YBEJINYCHUS TABJICHHUS.

W3ydeHne 3aBUCUMOCTH JaBJICHUS Ta3a

OT 00bEMa U TEMIIEPATYyPHI.

N3ydenne ocoOeHHOCTEM nIepeaun JaBIeHUS
TBEPABIMH TEJIAMH, KUAKOCTIMHU U Ta3aMHU.
O06ocHOBaHUE PE3yJIbTATOB OIMBITOB
OCOOEHHOCTSIMHU CTPOEHUS BELIECTBA

B TBEPIOM, )KMJIKOM U Tra3000pa3HOM
COCTOSTHUSIX.

DKCrepuMEHTAIbHOE JOKA3aTeIbCTBO 3aKOHA
[Tackans.

OObscHEHHE yCTPOUCTBA U IPUHIUIIA
JCHCTBHS MTHEBMATUYECKUX MAIITHH.
Pemenwne 3anau Ha pacy€T qaBiaeHUs TBEPAOTO
Tena

4.2

JlaBlieHHE KUAKOCTH

3aBUCHUMOCTD 1aBJICHUSI
YKUJIKOCTH OT TJTyOUHBI
norpyxenusd. [ uapocratnueckui
napagokc. CooOuiarommecs
cocyasl. ['napasinnyeckue
MexaHu3Mbl. Mcrions3oBanue
BBICOKMX JIaBJICHUN

B COBPEMEHHBIX TEXHOJIOTHSIX.

Y CTpONCTBO BOJIOIIPOBOIA

HccnenoBaHue 3aBUCUMOCTH JaBJICHUS
XKUIKOCTH OT TIIyOWHBI TTOTPYKCHHS U
IUIOTHOCTH >KUIKOCTH.

HaOmronenue u 00bICHEHHE
TUIPOCTATHYECKOIO NapajoKca Ha OCHOBE
3akoHa Ilackais.

N3ydenune coobmaromumxcs cocy/10B.
Pemrenue 3ama4 Ha pacuéT JaBICHUS KHJIKOCTH.
OOBscHEHNE TPUHITUIIA TCHCTBUS
THUAPABINICCKOTO Mpecca.

AHanmu3 1 00bICHEHHE TPAKTHYECKHUX
CUTYaIH, JEMOHCTPUPYIOIINX TTPOSBICHNAE
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JIaBJICHUS )KUIKOCTH U 3aKoHa [lackans,
Hanpumep, IpPOLECCOB B OPTaHU3ME
Py TIyOOKOBOHOM HBIPSTHUH.
AHanm3 CUCTEM BOJOIPOBOIA

4.3 | AtmochepHoe 3) Atmocdepa 3emnu u DKCIepUMEHTATbHOE 0OHAPYKEHHE
JTaBIICHUE aTMoc(epHOe TaBJICHUE. aTMOC(EpHOro JaBICHUS.
[Ipu4mHBI CymIecTBOBaHUS AHanu3 1 00bsCHEHUE ONBITOB U MPAKTHYECKUX
BO3JIYIIHON 000JI0UKH 3eMJTH. CUTYaIlUH, CBSI3aHHBIX C JEUCTBUEM
OmnsiT Toppuuemm. M3mepenne | aTMOC(EPHOTrO JaBJICHUS.
aTMOC(EPHOTO JaBJICHUSI. [InaHrpoBaHUE U MOCTAHOBKA OMBITA
3aBUCUMOCTB aTMOC(HEPHOTO C cU(OHOM.
JTABJICHUSI OT BBICOTHI HaJT OO0ObsicHEHUE CYIIECTBOBAHUS aTMOC(epbl
ypoBHeM Mopsi. [Tpubopsi Ha 3eMJI€ U HEKOTOPBIX IJIAHETAX UJIU €€
JUISL ©3MEPEHMS aTMOC(EPHOTO OTCYTCTBHUS Ha JIPyTHX I1aHeTax u JlyHe.
JTaBIICHUS DKcnepuMeHTaIbHOE 0OHAPYKEHHE
aTMoc(epHOro 1aBICHUSI.
AHanu3 1 00BCHEHUE OTBITOB U MPAKTHYECKUX
CUTYaIlMH, CBSI3aHHBIX C JCHCTBUEM
aTMoc(epHOro 1aBICHUSI.
[InanupoBaHue ¥ TOCTAHOBKA OTIHITA
¢ cu(oHOM.
OObsicHEHUE CYIIIECTBOBAHUS aTMOC(hEphI
Ha 3eMJIe M1 HEKOTOPBIX TUTAHETaX WK €€
OTCYTCTBHS Ha IPYTUX IUlaHeTax u JIyHe
4.4 | JleficTBUE KUJIKOCTH U 12 JlecTBHE KUJIKOCTH U raza DKCIepUMEHTaIbHOE O0OHAPYKEHUE IEUCTBUS

ra3a Ha Morpy>kKeHHoe
B HUX TEJIO

Ha [OrpyKEHHOE B HUX TEJIO.
BritankuBaronias (apxumeaoBa)

YKUJKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJIO.
OrnpeneneHre BoITATIKUBAIOIIEH CUIIBL,
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cuia. 3akoH Apxumena. Y clioBHe
BO3HMKHOBEHUS BHITATKUBAIOIIICH
(apxHUMenOoBOIi) CUJTBI,
noarekanue. [Inapanue tei.
Bo3znyxonnaBanue

JIEUCTBYIOIIEH HA TEJIO, OTPYKEHHOE

B )KHUJIKOCTb.

[IpoBenenue n 00CyXI€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT 00bEMa MOTPYyKEHHOM

B )KUJKOCTb YaCTH TE€JIA U OT INIOTHOCTH
YKUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE
OT 00BEMA MOTPYKEHHOM B JKUAKOCTh YaCTU
Tea.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH
CHUJIBI, JCHUCTBYIOILIEH Ha TEJIO B )KUIKOCTH,

OT MaccChlI TeJa.

Pemenue 3a1a4 Ha npuMEHEHNE 3aKOHA
ApxuMe/ia u yCJIOBUS TJIaBaHUS TEN.
KoncTtpynpoBanue apeomerpa.
KoncTtpynpoBanne apeoMeTpa uiu JIOAKA U
OIIPENIEJIEHUE €€ TPY30IOABEMHOCTHU

Hroro mo pazaemy 28
Pa3znen 5. PaGora u MOIIHOCTH. JHeprus
5.1 | PaGoTa 1 MOIIIHOCTH 6 MexaHnnueckas paboTta sl CHI, | DKCIIEPUMEHTAIIbHOE OIIPEICIICHUE

HAIPaBJIEHHBIX BJOJb JIUHUH
nepeMenieHus. MoHoCTh

MEXaHHYECKON pabOThI CHIIBI TSHKECTH TIPH
MAJICHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM NEPEMEILICHUHN TENA

110 TOPU30HTAIBHOW MOBEPXHOCTH.

Pacuér moutHoCTH, pa3BUBaEMOU NIPHU MOABEME
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10 JIECTHULIE.
Pemenue 3ana4 Ha pacyéT MEXaHUYECKOU
paboOTHI M MOIITHOCTH

5.2 | [IpocTbie MEXaHU3MBI [IpocTbie MEXaHU3MBI: pbIYAr, OrnpeneneHre BBIUTPBIIIA B CUIIE POCTHIX
BOPOT, OJIOK, TOJUCTIACT, MEXaHU3MOB Ha MPUMEpPE pblyara, HoJABHKHOTO
HAKJIOHHAs! TUIOCKOCTb, Y HEMOJIBMXKHOTO OJIOKOB, HAKJIOHHOM
HOXHUYHBIN ME€XaHU3M. MOMEHT | INIOCKOCTH.
cuibl. PaBHOBECHE phIyara. HccenenoBanue ycinoBHsl paBHOBECHS pblyara.
[IpaBuI0 MOMEHTOB. Omnpenenenue pabOThI CUIIBI YIIPYTOCTH
[IpumeHneHue mpaBuiia IpU NOABEME TPY30B IIPHU IOMOIIH
paBHOBECHS pblyara K OJIOKY. HOJIBUYKHOTO OJIOKA.

«30JI0TO€ ITPABUIIO» MEXAHUKH. Pelrenne kaueCcTBEHHBIX 3a/1a4, CBA3aHHBIX
KIIJI mpocThIX MEXaHNU3MOB. C BBISIBJICHHEM JIEVCTBHUS MPOCTHIX MEXaHU3MOB
[IpocTbie MEXaHU3MBI B OBITY, B PA3JIMYHBIX UHCTPYMEHTAX U
TEXHUKE, KUBBIX OpraHu3Max IPUCIOCOOJICHUSIX, UCTIOJIB3YEMBIX B OBITY U
TEXHUKE, a TAK)KE B JKUBBIX OpraHU3Max.
OKCNEpUMEHTAIBHOE JOKA3aTEIbCTBO
paBeHCTBa paboOT pU MPUMEHEHUHU TTPOCTHIX
MEXaHU3MOB.
Onpenenenue KIIJ[ moaBuxHOro u
HETOABMKHOIO OJIOKA, HAKJIOHHOM
MJIOCKOCTH.
Pelenue 3aa4 Ha MpUMEHEHKE TpaBuiIa
paBHOBecus ppryara u Ha pacueét KII1/]
5.3 | Mexanuueckas SHEprus Mexanuueckas SHEeprusi. Ornpenenenre U3MEHEHUSI KHHETUYECKOU U

Kunernueckas u moreHuuaibHas
sHeprus. [IpeBparnienre ogHOTrO

HOTGHHH&HBHOﬁ QHCPIUHU TCJa IIpU €ro
CKaThIBAHWU 11O HAKJIOHHOM MJIOCKOCTH.
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BHJIa MEXAHUYECKOUN SHEPTHH

B IPYroil. 3aKOH COXpaHEHHUS U
MpEBPAILECHHS SHEPTUU

B MEXaHHKE

DKCIEepUMEHTAIIBHOE N3YUYEHUE 3aKOHA
COXpaHEHUsI MEXaHUYECKOM YHEPrUH.
dopMynHpOBaHKUE HA OCHOBE HCCIIEIOBAHUS
3aKOHA COXPAHEHUSI MEXaHUUECKON IHEPTUH.
OO0cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPIUH.

Petenue 3aa4 ¢ uCnoyib30BaHUEM 3aKOHA
COXpaHEHUS IHEPTUH

Hroro no pazneny

19

[ToBTOpEHUE M 0000IIEHNE

CucremaTuzanus U 00001eHIE
IPEIMETHOTO COJICPIKAHUS U
OIBITA JIEITEIHHOCTH,
PUOOPETEHHOTO MIPH U3yYCHUN
Kypca Qpu3uku / Kiacca
yrayOJaE€HHOTO YPOBHS

Pabota ¢ Tekctamu (pU3NYECKOTO CONIEpKAHUS
10 U3YYECHHBIM TEMaM.

Pemenue 3aga4, OTHOCSIIMXCS K pa3IMYHBIM
pazzeniam u TeMaMm Kypca Gu3uKH [ Kiacca,

B TOM YHCJI€ 33]]a4, UHTETPUPYIOIINX
CoJiepKaHUE Pa3HbIX Pa3eIioB.

Brinonnenne nabopaTopHbIX pabOT ¥ ONIBITOB
(BKJITrOYasi pabOThI U ONBITHI U3 IEPEUHEN

K pazjesiaMm Kypca / Kjiacca) B yCJIOBUSIX
CaMOCTOSITEJIbHOTO TJIaHUPOBAHMS IPOBEICHUS
UCCJIeI0BAaHUsI, BHIOOpA M 00OCHOBAHUS METOAA
U3MEpEHHsI BEIMYNH, COOPKU
AKCMEPUMEHTAIILHON YCTaHOBKH.

Brinonnenue npoOaeMHbIX 3aJaHUi TPAKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa (3adaHus

110 €CTECTBEHHO-HAYYHON TPaMOTHOCTH ), B TOM
quClie 33JaHUH ¢ MEXIPEAMETHBIM
coJiep)kaHueM; paboThl HaJl TPYNIIOBBIMU WIIH
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WH/IMBHUIYaJIbHBIMH IIPOSKTAMH, CBSI3aHHBIMU
C coJiepkaHueM Kypca (pu3mku 7 kiiacca
yriayOJE€HHOTO YPOBHS

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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8 KJIACC

BCIICCTBA

MOJIEKYJISIPHO-KMHETHYECKOM
TEOPUHU CTPOCHUS BEILIECTRA.
Macca u pazMepsl aTOMOB H
MOJIeKyJ1. OTBITHI,
MOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU.
Mopenu TBEPAOTO, )KUAKOTO U
razo000pa3HOro COCTOSTHUM
BeniecTa. Kpucraumueckue u
amopdusie Tena. ['paden —
HOBBIN MaTepualt Jisl HOBBIX
TEXHOJIOTUHU. TeXHOJIornu
MOJTyYEHUSI UICKYCCTBEHHBIX
anmasoB. OObsSICHEHHE CBOMCTB
ra3oB, JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE ITOJIOKECHUHN
MOJIEKYJISIPHO-KMHETHYECKON
teopuu. [loBepxHOCTHOE
HATSKEHHUE, CMayMBaHHUE,

Haumenosanue
Ne KommaectBo
w pa3aenoB U TEM HACOR [IporpamMmmuoe conepxxanue OcHOBHBIE BU/IBI ACSITEILHOCTH O0YYaIOIIUXCS
y4eOHOro npeaMera
Pa3znea 1. TenmtoBbIe ABJICHUSA
1.1 | Crpoenue u cBOICTBa 6 OCHOBHBIE TOJIOKEHUS Habmronenue u uaTeprpeTalys onbToB,

CBU/IETEJIbCTBYIOIIUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEIIECTBA: OMBITHI

C PaCTBOPEHHUEM PaA3JIMYHBIX BEUIECTB B BOJIE.
Perienue 3a1a4 1o olieHUBAHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJ B €IUHUIIE 00bEMA
BEILIECTBA.

Habnronenue u o0bsicHeHne OpOYHOBCKOTO
JBUKEHUSI, ABJICHUS TUPPYy3UH U pa3nuuui
MEX1y HUIMH Ha OCHOBE TTOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOSHUS
BEILIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IM4YMii B CTPOCHUU
ra3oB, JKUJKOCTEH U TBEPIBIX Tell

C UCTOJIb30BAHNEM MOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH CTPOEHUS BELIECTBA.
[IpoBeneHue ONBITOB MO BRIPAIIIMBAHUIO
KPUCTAJIJIOB IOBAPEHHOW COJIM UJTU caxapa,

0 OOHAPYXEHUIO ACUCTBUS CUJI
MOJIEKYJISIPHOTO MPUTSKECHUS.

[TpoBenenue u 00OBICHEHUE OTIBITOB,
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KalUJUISIPHBIC SBICHUS.
TemuoBoe pacumpeHue u
ckaTue. 3aBUCUMOCTD JJaBJICHUS
ra3a ot 00b€Ma, TeMIepaTyphl

JEMOHCTPUPYIOLIUX TOBEPXHOCTHOE
HATSHKCHUE, KATWJUISIPHBIC SIBJICHUS U SIBIICHUE
CMauyvBaHUsI.

N3mepenHue cruitbl MOBEPXHOCTHOTO HATSHKEHHUS.
OObsicHEHUE POJIH KaMWIUISIPHBIX SIBJICHUIN

JUIS1 TOCTYTUIEHUS! BOABI B OPTaHWU3M PACTEHUMN.
HaOmronenue, npoBeieHue U 00bSICHEHUE
OMBITOB MO HAOIOIEHUIO TETLLIOBOTO
pacIIMpeHns ra30B, )KUAKOCTEN U TBEPJIBIX TEIL.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIl,
TEKYUYECTH JKUJIKOCTH (B TOM YHCIIE PA3HUIIBI

B TEKYUYECTHU JIJISl pa3HbIX KUJIKOCTEH),
JABJICHUS Ta3a.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/lyXa OT €ro 00béMa
Y HarpeBaHUsI WM OXJIAXKIACHUS, U UX
00BsICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

Pemenne kauecTBEHHBIX 3a/1a4 HA OCHOBE
aHaJM3a NPaKTUYECKUX CUTYyallui, CBI3aHHbBIX
CO CBOMCTBAMM Ta30B, KUAKOCTEH 1 TBEPBIX
TeN

1.2

TerutoBbie MPOLECCHI

33

Temneparypa. CBsi3b
TEMIIEPATYPhI CO CPEAHEN
KUHETUYECKOU SHEPTUEN
TEIUIOBOTO ABUKEHUS YaACTHLL.
TemnepaTypHbI€ HIKAJIBL.

O6ocHOBaHME MTPaBUII U3MEPEHUS
TEeMITepaTypHhI.

CpaBHeHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS
TEMITepaTyphl U KA.

Habmronenne u 00bICHEHHE OITBITOB,
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Buytpennss sueprusi. Ciocoobt

HN3MCHCHUA BHYTPGHHCﬁ OHCPIUHU:

TeruIonepeaadya u COBEPILICHUE
paboTsl. Buasl Teronepenayn:
TETUIONPOBOHOCTh, KOHBEKIIHS,
n3nydeHue. Bunabl
TeIUIoNEepeaayu B MPUPOJIE U
TexHuke. HeobpatumocThb
TETUIOBBIX MPOIIECCOB.
KommyecTBo TenaoTeL. Y AeibHas
TEIIOEMKOCTh BEIIIECTBA.
TennooOMeH U TEII0BOE
paBHOBecue. 3akoH HproToHa-
Puxmana. YpaBHeHHE TEIIIIOBOTO
OajraHca.

[imaBneHue u OTBEpICBaHUE
KPUCTALTMYECKUX BEILIECTB.
VnenpHas TenjaoTa MaBICHUS.
[Tapoobpa3zoBanue u
KoHAeHcanus. Mcnapenue.
Kunenue. Y aenpHas Teniaora
napooOpazoBaHusl. 3aBUCUMOCTD
TeMIepaTypbl KUTICHUS

0T aTMOC(EpHOTO JaBJICHHUS.
HacrpimenHbIil 1 HeHACHIIIEHHBIN
nap. BiaxxHocTs BO3ayXa.
DHeprus TOIIMBa. Y AeabHas
TeIUI0Ta CTOPaHMUs.

JEMOHCTPUPYIOLIUX U3MEHEHHUE BHYTPEHHEHN
SHEPTUHU Teja B pe3ysibTaTe TeIionepeauu u
paboOThI BHEITHUX CHII.

Hab6mronenne u 00bsICHEHUE OIBITOB,
00CyX/IeHHE TPAKTUYECKUX CUTYaIUH,
JEMOHCTPUPYIOLIUX PA3TUYHbIE BUIBI
TEeIUIoNnepeaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3IIyUEHUE.

Pernienne kauecTBEHHBIX 3aJ1a4, CBA3aHHBIX

C U3MEHEHUEM BHYTPEHHEN SHEPrUU Teja

B pPE3yJIbTATE TEIIONepeaul U padoThl
BHEIIHUX CHUJI.

Habmronenue 3a ckopoCThIO U3MEHEHUS
TEMIIEPATYPhI BOJIBI IPU €€ OXJIAKICHUU.
UccnenoBanue saBieHus Tem1000MeHa

IIPY CMEIIMBAHUU XOJIOTHOU U TOPSTYEN BOJIBL.
Habmnronenue yctaHOBIEHUS TETIOBOTO
paBHOBECHS MPU COTPUKOCHOBEHUU TEI

C pa3HOU TEMIIEPATYPOU.

Onpenenenue (M3MEPEHHUE) KOIHMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJAOMN

P TEIJI000MEHE ¢ HAarpPeThIM METAJNIUUYECKUM
UUJTUHPOM.

Ornpenenenue (M3MEPEHUE) yIETbHOM
TETJIOEMKOCTH BEIIECTBA.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI M TETUIOEMKOCTH

IPU TEIJI000MEHE.
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[TpuHIMIIBI paOOTHI TETIOBBIX
npurarenei. KIIJI TerioBoro
nBurateis. TengoBble IBUTaTSIIN
Y 3al0IMTA OKPYKAIOLIEH CPEbI.
TerioBbie TOTEPHU B TETJIOCETSX.
3aKOH COXpaHEHHS U
MIpEeBpAaIICHUs SHEPTUU

B MEXaHMYCSCKHUX U TEIJIOBBIX
Iporeccax

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHuayioB, HaI[PUMEP, B LEJIAX
AHEProcOEepeKeHUS: TEIITON30ISLINS,
sHEprocoeperarome Kpoliiiu,
TEPMOAKKYMYJIATOPHI U T. 1.

UccnenoBanue siBjaeHU ucnapeHust u
KOHJICHCAITUHU Pa3IMYHBIX )KHIKOCTEH.
OObsicHEeHUE SIBJICHUIN UCTIApEHUS U
KOH/ICHCAIlMX Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHUS.

Petienre kauecTBEHHBIX 33/1a4 M aHATU3
MPAKTUICCKUX CUTYAIIUN, CBSI3aHHBIX

C SIBJICHUSIMU UCTIAPCHUS M KOHICHCAIIHH.
Habmronenue u 00bsicHeHHE mpolecca
KUTICHHS], B TOM YHUCJI€ 3aBUCUMOCTH
TEMITepaTypbl KUTICHUS OT JIaBJICHU.
Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOM
BJIQXKHOCTH BO3/yXa.

Habmronenue nporiecca rnjiaBjieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJA.
CpaBHeHHeE MTPOIIECCOB TIIaBICHUS
KPUCTAJUTMYECKHUX TEJ U pa3MATICHUS

IPY HarpeBaHUU aMOP(PHBIX TEJL.
Ornpenenenue (MI3MEpEeHNE) YAEIbHON TEIOTHI
TUTABJICHHUS JIBJIA.

OObsicHEeHUE SIBJICHUH TUTABJICHUS U
KPUCTAJIIM3AI[MN Ha OCHOBE aTOMHO-
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MOJIEKYJISIPHOTO YUCHHS.

Pemenne 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B IIpoIeccax
TeIIonepeaady Npy MIABJICHUU U
KpUCTAITM3AIMHU, UCTIADEHUH U KOHJACHCAIIUH.
AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
SIBJICHUH TIJIABJICHUS U KPUCTAJUIN3ALNH,
HaIMpuMep, MOJTYYEHUE CBEPXUUCTHIX
MaTepuasIoB, COJEBasi IPEJKa U JIp.

AHaim3 paboThl U 0OBSICHEHHE PUHIIUTIA
JIEHCTBUSA TEIUIOBOT'O JBUTATEIIS.

Pemienue pacuéTHbIX 3a71a4 Ha BRIUUCIICHHUE
KOJIMYECTBA TEIUIOTHI, BBIICIISIONIECTOCS

IIpY CTOPaHUU PA3JIUYHBIX BUJIOB TOILIMBA, U
KIIJI neurarens.

[Iporao3upoBanue u 00CYKICHHUE
HKOJIOTUYECKUX MOCJICACTBUI HCIIOJIb30BAHHUS
JBUTaTeJie BHYTPEHHETO CTOPaHUsl, TEMIOBBIX
Y TUJPOIJICKTPOCTAHIIUAMN.

OrnpeneneHre MOITHOCTH TEIJIOBBIX MOTEPb.
AHaIu3 OCHOBHBIX MPUYHUH TEIJIOBBIX TOTEPh
B TCIUIOCETSX.

OlieHKa TEIUIOBBIX MOTEPh B IPOCTHIX
MEXaHUYECKHUX MPOIECcaX Ha OCHOBE 3aKOHA
COXpPaHEHMS U MIPEBpaIEHUS SHEPTUU

B MEXaHUUYECKHUX UM TEIUIOBBIX Mpolieccax

Hroro no pazneny

39
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Pa3ue.11 2. BﬂeKTpl/l‘IeCKI/Ie U MarHUTHBIC ABJICHUSA

2.1

DIIEKTPUYECKHE
3apsibl. 3apsKEHHBIE
TEJa U UX
B3aMMOJICHCTBHSI

9

OnekTpuzanus tein. J[Ba pona
ANEKTPUYECKUX 3aPSII0B.
B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona.
DIIEKTPUYECKOE MOJIE.
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpuHumMn cyneprno3unun
ANEKTPUUECKUX TOJIEN

(Ha Ka4YeCTBEHHOM YPOBHE).
Hocurenu anexrpuyeckux
3apsA0B. DJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsia.
Ctpoenue aroma.
[IpoBOHUKY, TUDIEKTPUKU U
MOJTYIPOBOAHUKHU. 3aKOH
COXpaHEHUS AIEKTPUIECKOrO
3apsaa

Habmronenue u npoBeieHUE OMBITOB

0 SJICKTPU3ALUU TEJI TPU COMPUKOCHOBEHUH U
UHIYKIHUEH.

HaOmronenne u 00bICHEHHE B3aUMOICHCTBHS
OJTHOUMEHHO U PA3HOMMEHHO 3aps’KEHHBIX TEJL.
Pemenwne 3amad ¢ UCIIOJIB30BaHUEM 3aKOHA
Kymnona.

OOBsicCHEHUE MPHUHITUTIA ACHCTBHS
3JIEKTPOCKOIIA.

OObsicHEeHUE SIBJICHUMN DJICKTPU3ALIMU

IIPU COMPUKOCHOBEHUH TEJl U UHAYKIIUEH

C MCII0JIb30BaHUEM 3HAHUM O HOCUTEIIAX
AJIEKTPUUECKUX 3apsI0B B BEILIECTRBE.
Pacno3naBanme u 00ObSICHEHHUE SIBJICHHUI
AJIEKTPU3AIMU B TOBCEHEBHOM KU3HHU.
HaGmronenne n 0oObSICHEHHE OTIBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
AJIEKTPUUYECKOTO 3aps/ia.

HaOmronenne u 00ObsICHEHHE OIBITOB

10 MOJIETTUPOBAHUIO CUIIOBBIX JTUHUM
AIEKTPUYECKOTO TTOJIS.

HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUIJIECKTPUKH.

Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA
COXpaHEHHMS JIEKTPUUECKOTO 3apsia
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2.2

IlocTosTHHEBII
AICKTPUUECKUHN TOK

31

DIIEKTPUYECKUM TOK. Y CIOBUS
CYILIECTBOBAHUS AJIEKTPUUYECKOTO
TOKa. VICTOUHHUKHU ITOCTOSTHHOTO
TOKA. /[elCTBUS IIEKTPUUECKOTO
TOKa (TEIIOBOE, XUMHUUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK
B METaJLJIaX, )KUJIKOCTSX U ra3ax.
DnekTpuueckas nenb. Cuia Toka.
DIIEKTPUYECKOE HAIIPSIKEHHUE.
AMMepMeTp U BOJBTMETP B LIEMHU
MIOCTOSTHHOT'O TOKA.
ComnpoTuBiieHHE TPOBOIHUKA.

VY 1epHOE CONPOTUBIIEHUE
BellecTBa. 3akoH Oma

JUISl y4acTKa LETIH.
[TocnenoBarenbHOE U
napauiesIbHOE€ COCIMHEHHE
npoBoHUKOB. D/[C B enu
MOCTOSAHHOTO TOKa. 3akoH OMa
1151 noaHou uenu. [IpaBuna
Kupxroda. Pacuér mpoctsix
3JIEKTPUYECKUX LETIEH.
Henvnernbie 31€MEHTHI.

PaGora u MomHOCTE
AJEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHua. Dnekrpuueckue
IENU U OTPEOUTETN

Habnronenue pa3nuyuHbIX BUIOB JE€HCTBUSA
ANEKTPUUECKOr0 TOKA U OOHAPY)KEHHUE ITUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HU.
COopka ¥ UCIIBITAHUE SJEKTPUUYECKOH LIENU
IIOCTOSTHHOT'O TOKA.

N3mepenne cuitbl TOKa aMIEPMETPOM.
N3mepenue aIeKTpUIeCKOro HalpsKEHUs
BOJIBTMETPOM.

IIpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA
OT €r0 JUIMHBI, IUIOLIAAU IIONIEPEYHOT0 CEUCHUS
Y MaTepuall, ONPENEIICHUE yIEIBHOTO
CONIPOTHUBJIEHUS TPOBOJHUKA.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npaBuna CIIOKEHUs HANPSKECHUN
IIPU TIOCJIEIOBATEIILHOM COEIMHEHUN IBYX
PE3UCTOPOB.

[IpoBepka npaBuia 1Jisg CHIIBI TOKA

IIPU NAPAJIIETIBHOM COEIMHEHUH PE3UCTOPOB.
AHaJIN3 CUTyallUi MOCIEA0BATEIBHOIO U
NapajuIeIbHOTO COEIMHEHUS TPOBOIHUKOB

B JOMAIIHUX JIEKTPUUECKUX CETSX.

Pewenne 3a1a4 ¢ ncronbs3zoBanreM 3akoHa Oma
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ANEKTPUUECKON SHEPTUH B OBITY.
Kopotkoe 3ambikanue

1 hopMyI pacuéTa IEKTPUIECKOTO
CONPOTUBJICHUS MPU MOCIEAOBATEILHOM U
napajuieIbHOM COEMHEHUH TPOBOHUKOB.
Onpenenenne I/IC 1 BHYTPEHHETO
COMPOTHUBJICHUSI UCTOYHUKA TOKA.

[IpoBepka BrImoIHEHUS 3aK0Ha OMa

JIJISI TIOJTHOM IIETIH.

DKCIEePUMEHTATBHOE MOITBEPKICHUE MTPABUII
Kupxroda.

Pemenue 3anau ¢ ucrnonp3oBanueM 3akoHa Oma
JIJISI TIOJTHOM LICTIH.

Onpenenenue pabOTHI IEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICIIIEMOM Ha PE3UCTOPE.

[IpoBepka rumnoTessbl: Mpy NOCIeI0BaTEILHOM
COCAMHEHUHN JIAMIIOYKHU U TTPOBOJIOYHOTO
pEe3UCTOpA HAMPSHKEHUS CKIIaIbIBAIOTCS.
N3ydeHue BOIbTAMIIEPHBIX XapaAKTEPUCTUK
HEJIMHEWHBIX 2JIEMEHTOB (JITaMITbl HAKAJIUBAHUA,
MOJTYTIPOBOHUKOBOTO JAHO/IA).

Onpenenenue KII/] narpesarensi.

OObsicHEHUE YCTPOUCTBA U IPUHITUIIA
JNEUCTBUS IOMAIIIHUX 3JIEKTPOHATPEBATEIbHBIX
npruOOpOB.

OO0BsicHEHUE MPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIIUIA JIEUCTBUS TIJIaBKUX
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IPEAOXPAHUTEIIEH.

Pemenue 3a1a4 ¢ UCTIOIB30BaHUEM 3aKOHA
Jxoyns-Jlenna.

Habnronenne BO3HUKHOBEHUS JIEKTPUYECKOTO
TOKa B KHUJKOCTH, B rase.

N3ydenue neicTBUsI 3IEKTPUUECKOTO TOKa

2.3

MarsuTHbIC SIBICHUS

11

ITocTostHHBIE MAaTHUTHI.
B3aumoneiicTBre MOCTOSHHEBIX
MarHuToB. MarHuTHOE MoOJIe.
MarauTtHoe 1noJjie 3eMJI1 U €ro
3HAUYCHHUE JJIA >KU3HU Ha 3eMIIe.
OnbiT Opcrena. MarHuTHoe noJie
3JIEKTPUYECKOTO TOKA. OTBIT
Awmmnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TTOJIS

Ha MPOBOJIHUK ¢ TOKoM. Cuiia
AmMrepa u onpeneneHue eé
HaIpaBJieHUs. DJIEKTPOABUTATEh
MIOCTOSIHHOTO TOKa.
Hcnons3oBanue
BJICKTPOJABUTATEIICH

B TEXHUUYECKHUX YCTPOMCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TMOJISl TIOCTOSTHHBIX
MarHuTOB MIPU UX 0OBEAMHEHUU U Pa3/ICICHUH.
[IpoBenieHrE OMBITOB MO BU3yaIU3aMU TOJIS
MOCTOSTHHBIX MarHuTOB.

HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHre ONbITOB, JEMOHCTPUPYIOITUX
3aBUCHUMOCTb CHJIbI B3AUMOICICTBHUSI KaTYyIIKA
C TOKOM Y MarHUTa OT CUJIbI U HaIIpaBJICHUS
TOKA B KaTylIKeE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yyenne neicTBUs MArHUTHOTO OIS

Ha MIPOBOJHUK C TOKOM.

KoncTtpyupoBanue u u3yueHue paboThl
AIEKTPOJABUTATETIS.

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA Uepes
3JEKTPOABUTATEb OT HANIPSIKEHUS HA HEM.
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OObsicHEHUE MPUYHUH HEBBIMIOJHEHUS 3aKOHA
Oma.

N3mepenue K11 anexkTpoaBurateabHON
YCTaHOBKH.

N3ydenne npakTHUEeCKUX NPUMEHEHUIM
ANEKTPOJIBUTATENCH (TPAHCTIOPT, OBITOBEIE
YCTpOMCTBa U Ap.)

2.4 | DneKTpoMarHuTHas 7 Onsitel @apanes. SABnexHue [IpoBeneHue ONBITOB MO UCCIIETOBAHUIO
WHIYKIHS AIEKTPOMATrHUTHOW HHTYKIIUH. SIBIICHUS SJIEKTPOMArHUTHON WHIYKITHH:
[IpaBuino Jlenna. UCCIIEJOBAaHUE U3MEHEHU 3HAYEHUS U
OnexTtporenepaTop. Criocoosl HaIpaBJIeHUs] HHAYKIIMOHHOTO TOKa.
HOJTyYEHUS JIEKTPUUECKON N3ydenue neicTBUs 3JEKTpOreHepaTopa
SHEPruM. DIIEKTPOCTAHLIUU MIOCTOSTHHOTO TOKa Ha MOJIETIH.
Ha BO30OHOBIIIEMBIX HCTOYHHKAX | AHAJIU3 MPOIECCOB U PEIICHNE Ka9YeCTBEHHBIX
SHEPTUH. DKOJIOTUYECKUE 3a/1a4, CBSI3aHHBIX C MTPe0Opa30BaHUEM
po0JIeMbl SHEPTETHKH. MEXaHUYECKON SHEPTUU B JEKTPUUECKYIO
TonnuBHBIE 2IEMEHTHI U Ha 3JIEKTPOCTAHIMSIX Pa3INYHbIX TUIIOB
AIEKTPOMOOITH (Ha HEeBO30OHOBIISIEMBIX M BO30OHOBIISIEMBIX
UCTOYHHUKAX SHEPTUH)
Hroro mo pazaemy 58
[ToBTOpEHUE M 00001IEHNE 5 CucremaTu3zanus u obobmienne | Pabota ¢ TekcTamMu PU3NIECKOTO CONIepIKaHuUs

OPEIMETHOIO COJIEpPKaHus U
OTIBITA JICATETHHOCTH,
IPUOOPETEHHOTO TP U3YUEHUN
Kypca gu3uku 8 kiacca
yrayOn€HHOTO YPOBHS

M0 U3yYEHHBIM TEMaM.
Pemenue 3a1a4, OTHOCSIIUXCS K Pa3TUIHBIM
pazzeniam u TeMaMm Kypca ¢pusuku 8 Kiacca,

B TOM YHCJIE 3a]1a4, HHTETPUPYIOIINX
coJiepKaHUE Pa3HBIX Pa3/CIiOB.

Brinonaenne nabopaTopHbIX pabOT U OMBITOB

53



(BKJTIOUYasi pabOThI U OMBITHI U3 TIEPEUHEH

K pa3zzenam Kypca 8 kiacca) B yCIOBHSIX
CaMOCTOSITEJILHOTO TUIAaHUPOBAHUSI IPOBEICHUS
UCCIJIeI0BaHUs, BBIOOpa U 0OOCHOBaHUS METO1a
U3MEpPEHUsI BEJIMUMH, COOPKH

3KCHepHMeHTaHBHOﬁ YCTaHOBKH.
Breimonnenue HpO6JI€MHI>IX BaI[aHI/Iﬁ IIPAaKTUKO-

OpPUEHTHPOBAHHOIO XapakTepa (3aJaHust

10 €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH),

B TOM YHCJIE 3aJaHUI C MEKIIPEAMETHBIM
cozepxkaHueM; paboThl HaJl TPYNIIOBBIMH WA
WHAVUBUYAJbHBIMU IPOEKTAMH, CBSI3aHHBIMU
C coJiep>KaHueM Kypca (pu3uku § kiacca
yIi1yOJIEHHOTO YPOBHS

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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9 KJIACC

ABHKCHHC U CITOCOOBI
Cro OIIMCaHUusA

MarepuanbHas Touka. CriocoObl
ONMCAHUSA MEXAHUYECKOTO
JIBKEHUS: TaOJIUMYHBIN,
rpaguueckuii, aHaATUTUYECKHM.
Cucrema oTcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBUKECHUS.
BekTopHble BeTMUMHBI, OTIepaIuu
C BEKTOpPaMH, IPOEKIIMU BEKTOPA.
Paanyc-BexkTop MarepuanbHOU
TOYKH, IEPEMEIICHUE

Ha IJIOCKOCTH. PaBHOMEpHOE
IPSIMOJIMHEWHOE JIBUKECHHUE.
HepasHoMepHOE npsiMOnHEHOE
nBuxenne. CpenHss u
MTHOBEHHAsI CKOPOCTh TeJja

IpU HEPABHOMEPHOM JIBUIKEHUH.
Yckopenue. PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE IBUKEHHUE.
Yckopenne cBOOOTHOTO TaICHHS.

HaumenoBanue
No KosmuecTBo
W pa3aenoB U TEM 4ACOB [IporpamMmmHoOe conepxanue OCHOBHBIE BUJIBI ICATEILHOCTH O0yYarOIIHXCS
y4eOHOTO MnpeaMeTa
Paznen 1. Mexanuveckue siBJIeHUS
1.1 | Mexanudeckoe 30 MexaHnueckoe ABHKEHHUE. AHanu3 u 00CyXIeHNE Pa3IMYHBIX TPUMEPOB

MEXaHUYECKOTO JIBH)KCHMUS.

OO6cyxxaeHue rpaHull IPUMEHUMOCTH MOJEINN
«MaTepHUaAIIbHAsL TOUKaY.

Onucanne pealbHbIX CIIy4acB MEXAHUYECKOTO
JBUKEHUS Pa3IUYHbIMU CIIOCOOAMHU
(ypaBHEHUE, TabnuIa, Tpaduk).

AHaJIN3 )KU3HEHHBIX CUTyallui, B KOTOPBIX
IIPOSIBIISIETCSI OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBUKEHHUS.

Habutoienne MexaHMuecKkoro IBUKEHUS Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOI'0 € TeJla OTHOCUTENILHO Pa3HBIX
TEJI OTCYETA.

AHanu3 Tekcra ["anuiest 00 OTHOCUTENBHOCTH
JNBW>KECHUS; BBIIIOJHEHNE 3aJaHUM 110 TEKCTY
(CMBICTIOBOE UTCHHE).

Omnpenenenne cpelHEl CKOPOCTH CKOJIbKEHUS
Opycka Wi IBUXKEHUS IIapuKa 10 HAKIOHHOU
IIJIOCKOCTH.
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Oneitel ['anunes.
['padmyeckast uHTEpIIpETALIHS
YCKOpEHUSsI, CKOPOCTH,
MIPONAEHHOTO ITyTH U
NepeMELCHUS IS
MPSMOJIMHEWMHOTO JIBUKEHU.
JIBu>keHue Teina, OpOoIeHHOTO
IIOJT YTJIOM K TOPU30HTY.
JIBUKEHUE 110 OKPY>KHOCTH.
JInHelHas CKOPOCTh, YIJIoBas
CKOPOCTb, IIEPUO/I U 4ACTOTA
oOpallieHus Ipu paBHOMEPHOM
JBUYKEHUU TIO OKPY>KHOCTH.
CKOpoCTh U YCKOpPEHHE

IIPU IBUKEHHUH T10 OKPY>KHOCTH

AHanmu3 1 00CyXJIeHHE CITIOCOO0B
npUOIMKEHHOTO OTPEIETICHUSI MTHOBEHHOM
CKOpOCTH.

Onpenenenre CKOpOCTH PABHOMEPHOTO
JBIKEHUS (IIapyKa B )KHIKOCTH, MOJCIIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Ornpenenenue nyTH, MPOUICHHOTO 3a TAHHBIN
IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTU PABHOMEPHOTO
JBHKEHUSI OT BPEMEHH.

OO6cy>kaeHne BO3MOXHBIX TPUHITUIIOB
JIEUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CTIUIOMETPORB).

Brruucnenue myTy 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIUHEUHOM JBHKEHUU
Tena.

Ornpenenenre NpoMIeHHOTO MyTH U YCKOPEHUS
JBHKEHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO IBUXKEHUS T€JIa OT BPEMEHH.
OnpeneneHue yCKOpeHUs Tena

MIPU PaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBH>KCHUHU

0e3 Ha4aIbHOM CKOPOCTH.

[IpoBepka runoressr:
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€CJIU IPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTHU ITyTH OTHOCSITCS KaK
PAl HEYETHBIX YUCETl, TO BpPEMEHA OJIUHAKOBBI.
UccnenoBanue ABMXKEHUS Teyna, OPOIIEHHOTO
MO/ YIJIOM K TOPU30HTY.

N3Mmepenue nepuoa v 4acToThl 0OpalieHus
TeJa IO OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMATUYECKHNX XapaKTEPUCTUK
MEXaHUYECKOTO JBUKECHUS Pa3TUYHbIX BUIOB.
Pacno3naBanue v npuOIMKEHHOE ONUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JBHKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
NaJAIINX TeJl, ABUKEHHS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumoneiicTBue Tel

18

Bekrop cubl.
PaBHOnelicTBYIOIIAS CUJIa.
[Tepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[IprHIMD Cynepno3uny CHIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuia TpeHus
CKOJIbJKEHHMS, CUJIA TPEHUS MTOKOS,
JIpYTUe BUAbI TPEHUS.
Koaddumuent tpenus.
JIBUKEHHE TEI 10 OKPYKHOCTH

Habmronenue u 00CyXI€HUE OIBITOB

C IBMPKEHHUEM TeJIa TP YMEHBIICHUH BIUSHUS
JIPYTUX T, MPEMATCTBYIONMINX TBIKCHHIO.
Amnamus Tekcra ['anuies ¢ onucanueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHEHUE 3a/TaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OO6cyxaeHne BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA MHEPIIUH B PA3INIHBIX CUCTEMaX
OTCUETA.

Habmronenue u o0cyxaeHne MEXaHUYECKUX
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MOJI AEUCTBUEM HECKOJIBKUX CHJL.
3akoH bepHymm u nogbEMHas
cuna kpbuia. CoBpeEMEHHbIE
JIETaTeNbHBIE AIlapaThl, Cy1a
Ha MOJIBOJIHBIX KPBUIbSX,
AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BHIKEeHHE Mmoe3/ia
Ha MarHUTHOW MOJYIIIKE.

Cuia TSKeCTH M 3aKOH
BCEMUPHOT'O TATOTEHUS.
JIBW>KEHUE TEN BOKPYT
IrPaBUTALIMOHHOTO LIEHTPA

(B TOM YHCII€ TIIIAHET BOKPYT
Comnnna). [lepBas kocmudeckas
cKopocTh. HeBecoMoCTh 1
IIEPETPY3KHU.

PaBHOBecHe MaTepuanbHOM

TOYKH. AGCOITIOTHO TBEPAOE TETIO.

PaBHOBecue TBEpIOTO TENA

C 3aKPEIUIEHHON OCBHIO BPALICHMUS.

Mowment cuiibl. LleHTp TsixecTu

SIBJICHUU, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM H
YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QUBUKH.

JIEHCTBUSA C BEKTOPAMU CHJI: BBIIIOJIHEHUE
3a/IaHUM 110 CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habutoienue u/mim npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 32aBUCUMOCTb YCKOPEHUS
Tena OT NPWIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

Pelienre KonMueCTBEHHBIX U KaY€CTBEHHBIX
3a/1a4 C UCMOJb30BAaHUEM U3YYEHHOIO
MaTtepuana.

AnHanu3 u 00bsICHEHHE SBICHUMN

C UCIIOJIb30BAHUEM BTOPOTo 3aKkoHa HproToHA.
Onpenenenne KECTKOCTU NPYKUHBI.

AHanu3 cuTyanuii, B KOTOPbIX HaOIIOAAI0TCS
ynpyrue neopmanuu, 1 uX 00bsICHEHUE

C HCIOJIB30BAHNEM 3aKOHa ['yKa.
NccnenoBaHue 3aBUCUMOCTH CUIIBI TPEHUS
CKOJIBKEHHS OT CHJIbl HOPMAJIbHOT'O JIABJICHUSI.
OO6cyxaeHue pe3yabTaToB UCCIICIOBAHMUS.
Onpenenenue ko puimenTa TpeHus
CKOJIbKEHHUSI.

N3mepenue cuibl TpeHUs TOKOSI.

AHanu3 NpakTUYECKUX CUTYallUl U pellieHne
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3a/1a4, CBSI3aHHBIX C JIBUKEHUEM TEJ
110 OKPYKHOCTH O/ IEUCTBUEM CHJI TPEHUS
WU YTIPYTOCTH.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO AEHCTBUEM
CHJIBI TSKECTH — CBOOOTHOTO TIAJICHUSI.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MaJIeHUs OT MACChI TeNa.
[IpoBeaeHue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX JIEUCTBUE 3aKOHA
bepnymm.

OrnieHKa BETMYUHBI CUJIBI TSATOTECHHUS,
JNEUCTBYIOIIEH MEXAY ABYMS TEIIaMU

(171 pa3HBIX Macce).

AHanu3 IBMKEHUSI HEOCCHBIX Tell

1O/ IEUCTBUEM CHJIBI TATOTCHUS

(C MCMIOIB30BaHUEM JOTIOJHUTEIIBHBIX
VCTOYHUKOB HH(POPMAIIHH).

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTIMCBIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BBINIOJIHEHUE 3aJaHUI
0 TEKCTY (CMBICJIOBOE YTEHUE).

HaGntonenue u 006CyKaeHue OIbITOB

110 U3MEHEHUIO Beca Tella IPU YCKOPEHHOM
JIBH>KCHUU.

AHa/M3 yCcIoBUM BOSHUKHOBEHHUS HEBECOMOCTH
U TIepEerpy3KH.

AHanm3 cuil, 1eUCTBYIOIIUX Ha TEJIO,
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ITOKOAIICCCA HAa OITOPC.
OHpGI[CJ'IGHI/Ie HCHTpA TAXKCCTH PA3JIMYHBIX TCJI

1.3

3aKOHBI COXpaHEHUS

15

Nmnynbce Tena. U3MeHenue
nMIyJbca. IMmysbe Cuibl.
Ynpyroe u Heynpyroe
B3aMMOJIECTBHUE. 3aKOHBI
WU3MEHEHUS U COXPaHEHHUS
uMITyjiabsca. PeaktuBHoe
JIBHKCHUE.

Mexannueckas paboTa u
MOIITHOCTE. PaboTa crit TshkecTH,
ynpyroctu, TpeHus. CBsi3b
SHEPTUM U PpabOTHI.
[TorenunanbpHasg 3HEPTUS TENA,
IIOAHATOIO HAJl IOBEPXHOCTHIO
3emud. [loTeHumanpHas 3Heprus
cKaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema

0 KHHETUYECKOM SHEPIUH.

3aKOH U3MEHEHHUS U COXPAHECHUS
MEXaHUYECKON YJHEPTUH

Ha6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPUPYIOLIUX MEpeaady UMITyJibca

IIPU B3aUMOJICHCTBUU TEJ, 3AKOH COXPAHEHUS
UMITYJIbCA MPU aOCOIOTHO YIPYTOM U
HEYIIPYTroM B3aUMOJICHCTBUU TEI.

AHanu3 cUTyaIuii B OKpy>kKaromiei sxu3Hu

C UCIOJIH30BaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

Pacnio3naBanue siBJieHUsI pEaKTUBHOTO
JIBIDKEHUS B TIPUPOJIE M TEXHUKE.

[IpumeHeHue 3aKOHA COXPAHEHUST UMITYJIhCA
JUTs pacu€Ta pe3ybTaTOB B3aUMOJICUCTBUS Tell
(Ha mpuMepax HEYNPyroro B3auMoeHCTBUYS,
yIPYTroro NEHTPAIBHOTO B3aUMOICUCTBUS JIBYX
OJIMHAKOBBIX TEJI, OJIHO U3 KOTOPHIX
HETIOJIBMIKHO).

Omnpenenenre pabOThI CUIIBI TPEHUS

IPY paBHOMEPHOM JIBIDKCHHH TeJla

10 TOPU30HTAJILHON TOBEPXHOCTH.
Onpenenenre pabOThI CUITBI YIPYTOCTH

IpU NMobEME Tpy3a ¢ UCIIOIb30BaHUEM
HEMOJABMYXHOTO M TIOJIBU’KHOTO OJIOKOB.
OnpeneneHne MOIIHOCTH.
DKCNepUMEHTAIBPHOE CPaBHEHUE U3MEHEHUS
MMOTEHIMATbHOU U KHHETUYECKOU IHEPTUM TETa
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IIPU IBUKEHUH 10 HAKJIOHHOM TIOCKOCTH.
DKClepUMeHTalbHas MPOBEPKa 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUH

IpU CBOOOJHOM MaJCHUU.

IIpuMeHeHne 3aK0Ha COXPAHECHMS
MEXaHU4ECKOM SHEPTUH I pacuera
NOTEHIUAJIBHON U KHHETHYECKOU YHEPTUN
Tena.

Pemenue 3ana4 ¢ HCOIB30BaHUEM 3aKOHA
COXpPaHEHUS MEXaHUYECKOW SHEPTUU

Hroro no pazneny

63

Pa3nen 2. MexannuyecKue K0J1e0aHUSA Y BOJTHBI

2.1

MexaHnueCcKue
KOJIcOaHus

8

KonebartenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHMil: epHo/, 4acToTa,
aMIMTyaa. 'apmoHndeckue
KoJeOaHus. 3aTyXalue
Kose0anus. BeIHyKIeHHbIE
kosebanus. Pezonanc.
MareMaTu4ecKui U nNpy>KUHHbBIN
MasTHUKU. [IpeBpaiienue
SHEPruu MpH KojaedaTeIbHOM
JBUKECHUU

Ha0mronenne xojie0anuii moa JeHCTBUEM CHUIT
TSOKECTH M YIIPYTOCTH M OOHApYKEHHUE
O00HBIX KOJIEOAHHI B OKPYIKAIOIIIEM MHUPE.
AHam3 Koje0aHuii rpy3a Ha HUTH U

Ha npyxkuHe. OnpeaeieHne 4acTOThI
KOJIeOaHWM MaTeMaTHICCKOTO U TIPY>KHHHOTO
MasITHUKOB.

HaOmronenne u o0ObICHEHUE SIBIICHUSA
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa
KOJICOaHM ITOABEIIICHHOTO K HUTH TPpy3a

OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMI MPYKMHHOTO MAsTHUKA OT MAacChl

rpy3a.
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[TpoBepka HE3aBUCUMOCTH TIEpHOa KOJICOaHH
rpy3a, MOABEIICHHOTO K JICHTE, OT MaCChl
rpy3a.

Habmronenue u o0Cyx)aeHre OIbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh ITEPHOIa
KOJIeOaHMI MPY>KMHHOTO MAasSTHUKA OT MAacChI
rpy3a u KECTKOCTHU MPYKUHEI.

[TpuMeHeHre MaTeMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB B Ka4eCTBE MOJIEJIEH ISl ONMMCAHUS
KOJIeOAHUM B OKPYKaIOIIEeM MHUPE.

Pemnrenue 3amay, CBI3aHHBIX C BBIYMCIICHHUEM
WM OLEHKOM YacTOThI (Ilepro/ia) KoueOaHuu.
N3mepenne yckopeHus: CBOO0THOTO

aJgcHUs

2.2

MexaHu4ecKue BOJIHBI.
3BYyK

10

MexaHn4ecKre BOJIHBI.
IIponosibHBIE U NTONIEPEYHBIE
BOJIHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: MHTep(epeHuus u
mugpakuus. JnrHa BoJHBI U
CKOPOCTH €€ pacipOCTPAHEHUS.
Mexannueckue BOIHBI B TBEPIOM
TeJIe, CCMCMHYECKHE BOJIHBIL.
3Byk. Pacnpoctpanenue u
OTpaKeHHE 3BYyKa. | pOMKOCTB
3ByKa U BbICOTa TOHA. Pe30oHaHC
B akycTuke. UH(ppa3Byk u
yIbTpa3ByK. Mcnons3zoBanue

OO0HapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUIN
B OKPY’KaIOIIeM MHpE.

Hab6mronenue pactipocTpaneHus TPOIOTbHBIX U
MOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
oOHapyKeHHE aHAJIOTUIHBIX BUI0B BOJIH

B IpUpo/e (3BYK, BOJISTHBIE BOJHBI).
[TocTaHOBKa OTIBITOB MO HAOJIIOACHHUIO
uHTepPEPEHIINHN U TU(PaKIIIU BOJIH

Ha TTOBEPXHOCTH BOJIBI.

Brruucienue qimHbI BOJTHBI M CKOPOCTH
pacmpocTpaHeHUs 3ByKOBBIX BOJIH.
HaGnronenue siBiieHUS OTpaskeHHS 3BYKOBBIX
BOJTH.
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yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSX

Pemenue 3a1a4, CBsI3aHHBIX

C pacrpoCTpaHEHUEM U OTPAKEHUEM 3BYKa
B Pa3JIMYHBIX CpEax.

AHanu3 JaHHBIX O PErUCTPALIH
3eMIIETPSICEHUI U B3PHIBOB C IOMOIIBIO
CEHCMUYECKUX BOJIH.

DKCHepUMEHTAIBHOE ONPe/IeTICHUE TPAHUI]
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX KOJICOAHUI.
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHUCJIE C UCTIOJIb30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Habmonenue u 00bsiCHEHUE SIBJICHUS
aKyCTHYECKOI'O pE30HaHCa.

AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
MOCBSIIEHHOTO UCII0JIb30BAHUIO 3BYKa

(M ynbTpa3ByKa) B TEXHUKE (IXOJI0KaIus,
yJIBTPa3BYK B MEAUIIMHE U JP.); BHIMOJHEHHUE
3aJlaHUM 10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

18

Pasznen 3. 3J’leKTpOMaFHI/ITHO€ IM0JI€ H JJICKTPOMAIrHUTHBLIC BOJIHbBI

3.1

DJIEKTPOMAarHuTHOE
MoJIE U
AIIEKTPOMArHUTHBIC
BOJTHBI

6

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana anekTpoMarHuTHeIX
BOJIH. Mcnionb30oBanue
3JIEKTPOMArHUTHBIX BOJIH

IUJI1 COTOBOU CBSI3H.

[Toctpoenue paccyxaeHuid, 000CHOBBIBAIOIITUX
B3aUMOCBSI3b 3JIEKTPUUECKOTO0 K MAarHUTHOTO
IOJIEN.

DKCIEPUMEHTAIbHOE U3YYEHUE CBOIICTB
3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE

C IOMOIILI0 MOOHMIIBHOTO TeNeOoHA).

AHaJIN3 peHTT€HOBCKUX CHUMKOB
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Pammonoxarmus. Kocmudeckast
CBSI3b.

DneKTpoMarHuTHasi Ipupoaa
cBera. CKOpOCTh CBETa.
BosiHOBBIE CBOMICTBA CBETA:
uHTepdepeHIus U TudpaKius

YeJI0BEYECKOT0 OPraHu3Ma.
AHanu3 TEKCTOB, OMMUCHIBAIOLIUX MPOSBICHUS
AJIEKTPOMATHUTHOTO U3JIy4EHHUS B IPUPOJIC:
’KUBBIC OPTraHU3MBbI, U3TYUCHHsI HEOSCHBIX Tel
(CMBICJIOBOE UTEHUE).

[IpoBeneHue u aHamnU3 OMBITOB,
JEMOHCTPHUPYIOIINX HHTEPPEPEHIINIO U
nupakivio CBETa.

Pacno3HaBanue 1 aHan3 pa3auyHbIX
MPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

Pemenwne 3agau ¢ ucrnonbp3oBaHueM popmyn
JUTSL CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI U YaCTOTHI CBETA

Hroro no pazneny

Pasznen 4. CBeTOBbBIE SIBJIEHUS

4.1 | 3aK0OHBI
pacrnpoCTpaHCHUS
CBETa

JIydyeBast MOJiENb CBETA U
reOMETPUYECKast ONTHKA.
Hcrounnkm ceera.
[IpsamomnuHeiiHOE
pacupocTpaHEHHUE CBETA.
3atmenuns ConHua v JIyHsI.
Otpaxenue cBeta. [mockoe

3epKayio. 3aKOH OTPaKEHUS CBETA.

[TocTpoenune n300pakeHui,
c(hOpPMHUPOBAHHBIX 3€PKATIOM.
[Ipenomienue ceeta. 3aKOH

HaGnrogeHnue onbIToB, JEMOHCTPUPYIOIIMX
SBJICHHE MPSMOJIMHENHOTO pacIpOCTPAaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTEHH), U UX
MHTEPIPETALNS C UCIIOIb30BAaHUEM ITOHATHUS
CBETOBOTO JyyYa.

OOBbsCHEHNE U MOJIETUPOBAHUE COITHEUHOTO U
JIYHHOTO 3aTMEHUMU.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHUS
CBETOBOTO JIy4a OT yIJIa TaJCHUSI.

N3ydenue cBOMCTB M300paeHMs B MJIOCKOM
3epKaie.

64



IMPCIIOMJICHUS CBCTA. [lonHoE
OTpPa’XCHUC CBCTA.
Hcnonbp30BaHuE MOJTHOTO
OTpPa’XCHUA B OIITUICCKHUX
CBC€TOBOAAX, OIITOBOJIOKOHHAsA
CBi3b

Habnooenue u obwvscuenue onvimos

10 NOAYHEHUIO U300PANCEHULL 8 BOCHYMOM U
BLINYKIIOM 3€PKAAX.

Habmronenne n 00bsICHEHNE ONBITOB

0 MPEJIOMJICHUIO CBETA HAa TPAHUIIS
Pa3IIMYHBIX CPEJl, B TOM YHCIIC OIBITOB

C BHYTPEHHUM OTPKCHHUEM.

N3yuyeHune npuHIKIA ACHCTBUS ONTHYECKOTO
CBETOBO/IA.

HccnenoBanue 3aBUCUMOCTH yTJI1a
IIPEIIOMJICHUS OT yTJIa IMaJIeHNs CBETOBOTO JIyda
Ha TPAHUIIC «BO3TYX—CTCKIION.
Pacno3naBanue ABIEHUN OTPAXKEHUS U
IIPEJIOMIICHHS CBETA B TTOBCEHEBHOM KU3HHU.
Amnanus 1 00bICHEHHUE IBJICHHUS ONITHYECKOIO
MUpaxKa.

Perrenue 3a1a4 ¢ NCIIOIb30BaHUEM 3aKOHOB
OTpaXKECHUS U MPEITOMIICHHS CBETa

4.2

JIMH3BI 1 ONITUYECKUE
puodoOpHI

JIuH3a, X0x JIyyeu B JIMH3E.
dopMyia TOHKOU JIMH3BI.
[TocTpoenue n300pakeHui,
c(hOpMHUPOBAHHBIX TOHKOMN
nuH30M. OnTryeckast cucremMa
doToarmnmapara, MHKPOCKOIIA

1 Teneckomna. I'nas, kak
ONTHYECKAsi CUCTEMA.
bim30pyKocTh 1 1aTbHO30PKOCTh

[Tony4yenue n300pakeHUM C TOMOIIBIO
cobuparolei ¥ paccenBarolleu JIMH3.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS U
ONTHYECKOU CUITBI COOMPAIOIICH JTNH3HI.
Pemenue 3a1a4 Ha MocTpoeHUE N300paKeHU N
B COOMpAIOIICH U PacCEHBAIOIICH JIMH3AX.
Pemenne 3ana4 Ha mpuMeHeHUE (GOPMYITBI
JIVH3BI.

AHaJIN3 yCTPOWCTBA U IPUHIUIIA JEHCTBUS
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HEKOTOPBIX ONTHYECKUX IPUOOPOB:
¢oroamnmnapara, MUKPOCKOIIA, TEIECKOIA.
AHanu3 siBIeHU OJIM30PYKOCTH U
JNAJIbHO30PKOCTU IIPU U3YYCHUU MOJIEIIN IJ1a3a,
IIPUHIIUIA IEUCTBUS OYKOB

4.3 | Pasznoxenue 0enoro 2 Pasnoskenue OGejioro ceera B HaOmronenne u oObsICHEHHE OBITOB
CBETa B CIIEKTP cnektp. OnwiTel HetoTOHA. 10 Pa3JI0KEHHIO OEJI0r0 CBETa B CIIEKTP.
Crno’keHHe CIIeKTPATbHBIX Habmronenne n o0bICHEHHE OIBITOB
1BeToB. Jlucnepcus ceera T10 TTOJTYYCHHIO OCJIOTO CBETa MPH CI0KESHUN
CBETa pa3HBIX LIBETOB.
[IpoBenenuie u 0OBSICHEHHUE OIBITOB
110 BOCTIPHUATHIO IIBETA IIPEAMETOB IIPH UX
HAOJTIOICHUH Yepe3 IIBETOBBIC (PHITBTPHI
(LIBETHBIE OYKH)
Hroro o pazgeny 16
Pasznea 5. KBantoBble siBJIeHUS
5.1 | Ucmmyckanue u 4 OnbiTel Pezepdopna u O6cyxnenue 1ienu onbiToB Pesepdopna

IIOI'JIOIICHUE CBCTA
aTOMOM

MJIaHeTapHasg MOJIENb aTOMa.
Monens atoma bopa.
Hcnyckanue u norJomeHrue cBera
atomoM. KBanTel. JIunenuartelie
CIIEKTPBI

I10 UCCJIEIOBAHUIO ATOMOB, BBIJIBUKECHUE
TUIIOTE3 O BO3MOYKHBIX PE3yJIbTaTax ONBITOB

B 3aBUCUMOCTH OT IIPEIIIOJIaraéMoro CTpOCHHUs
aTOMOB, (POPMYJIMPOBAHUE BHIBOJIOB

U3 pE3yJIbTAaTOB OIBITOB.

OO6cy>xaeHre NpoTUBOPEUH MJIaHETapHOM
MOJIEJIM aTOMa U OCHOBAHWU U1l TUTIOTE3bI
bopa o crairioHapHbIX OpOUTaX 3JIEKTPOHOB.
N3yyeHne cnekTpoB U3IyUYEHUS U
IIOIJIOLLIEHUS.
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N3ydenne crieKTpoB pa3INYHbIX T'a30B.
HabnioneHre CIonHbIX U JIMHEHYaThIX
CTHEKTPOB U3JTYUYCHHUS Pa3TUUHBIX BEIIECTB.
OOBbsiCHEHUE JIMHEWYAThIX CIEKTPOB
U3ITy4YCHUS

5.2

CrtpoeHne aTOMHOTO
aapa

PamnoaktuBHOCTE. Ab(ha-, 6eTa-
U ramMmMa-u3inydyeHus. CTpoeHue
aToMHOro sigpa. HykinoHnHas
MO/IEJIb ATOMHOTO siApa.
N3oTonbl. PannoakTuBHbBIE
npespauieHus. [lepuon
II0JIypaciaia aTOMHBIX sIIIEp.
JlelicTBHE paMOAKTUBHBIX
W3JIy4YCHUN HA )KUBbIC
OpTraHu3MBbI. 3anuTa

OT paJIMOAKTUBHOTO U3JTYYEHUS

OO0cyx1eHre BO3MOXKHBIX TUIIOTE3 O MOJIETISX
CTPOEHHUS s17Ipa.

Omnpenenenne cocrasa siiep MO 3aJaHHBIM
MacCOBBIM M 3apsI0BBIM YUCIIaM U

T10 ITOJIOXKEHUIO B IEPUONYECKON CUCTEME
3JIEMEHTOB.

[IpuMepsl aHaIM3a U3MEHEHMS COCTaBa sApa U
€ro IOJIOKEHUS B IEPUOINYECKON CUCTEME
IPU paJUOAKTUBHOCTH.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU
YaCTHULBI [0 TOPMO3HOMY IIyTH

(mo potorpadusam).

Ha6nronenue tpekoB B kamepe Bunbcona.
N3yuenue paboThl CUETUMKA HOHUZHPYIOLTUX
V3JIyYCHUH.

Perucrpanus n3inydeHust pUpOIHbIX
MUHEPAJIOB U MPOIYKTOB.

N3mepenue paanoakTuBHOTO (OHA.
OO6HapyXeHue U U3MEpEeHUE paIMalliOHHOTO
(doHa ¢ MOMOILBIO TI03UMETPA, OLICHKA €TI0
MHTEHCUBHOCTH.
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Amnann3 OMOJOTHYCCKUX H3MCHCHUH,
MPOUCXOSIINX MO TEHCTBUEM
PaZOaKTUBHBIX U3TYUYEHU.
[Ipumepsl UCTIONB30BAHUS PATUOAKTUBHBIX
U3yYEHUI B METULIUHE
5.3 | SlnepHble peakuuu 7 SnepHble peakiyy. 3aKOHbI [Ipumepsl UCIIOIB30BAHMS 3aKOHOB
COXPAaHEHHUS 3aps0BOIO U COXPAHEHHUS MAaCCOBBIX U 3apsIIOBBIX YHCENT
MacCOBOT'0 YHCEN. DHEPTUs CBA3U | JAJIA ONPENETIEHUs PE3YJIbTATOB AJIEPHBIX
aTOMHBIX sifiep. CBsI3b Macchl U peaxiuii; aHaJIu3 BO3MOXHOCTH WU
sHeprun. Peakiuu cunresa u HEBO3MOKHOCTH SJICPHON PEaKIIHH.
nenenus saep. Uctounnku OO6cyx1eHne NePCIeKTUB UCIIOIb30BAHUS
sHepruu CosHIA U 3BE3. YIPABJIIEMOTO TEPMOSIIEPHOTO CUHTE3A.
SInepHas sHEpreTuKa. OO6cyx1eHre SKOJOTHYECKUX IPOoOIIeM U
DKOJIOTHYECKHUE TPOOIIEMBI IPEUMYLIECTB, CBA3AHHBIX C AAEPHON
SIZIEPHON SHEPTETUKU SHEPreTUKOU
Hroro mo pazaemy 16
IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb
6.1 | Mexanuueckue 6 CucremaTu3zanus u 000011IeHNE Pelenue 3a1a4, OTHOCSIIMXCA K pa3eny
SIBIICHUS OPEIMETHOIO COJIEpKaHus U «MexaHnuecKue IBJICHUD.
(TOBTOPUTEBHO- OTIBITA JIEATETHHOCTH, Brinonnenue 1a00paTopHbIX padOT U ONBITOB
00001aroIHii IpUOOPETEHHOTO TIPY U3yUYECHUU | 110 MEXAHWYECKUM SIBICHUSM (BKJItOUasi paOOTHI
MOJ1yJIb) MEXaHUYECKUX SBJICHUH Ha U OIIBITHI U3 TIEPEYHS K pa3/ieny) B YCIOBHIX
yriayOJE€HHOM YpOBHE, CaMOCTOSITENIFHOTO TIAHUPOBAHUS TIPOBEICHISI
MOJITOTOBKA K OCHOBHOMY UCCJIeI0BaHMUs, BBIOOpa 1 000CHOBAHUS METOA
rocyJapCTBEHHOMY 3K3aMEHY U3MEpEeHHUsI BEJINYMH, COOPKU
1o (u3uKe 9KCIEPUMEHTAIILHON YCTaHOBKHU
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6.2

TerioBbie IBICHUS

Cucremarusanys 1 00001eHNE

Pemenue 3aa4, OTHOCAIINXCA K pasaciay

(TOBTOPHUTENHHO- MIPEAMETHOTO COACPIKAHUS U «TermoBbIC SIBICHUS.
0000 IIaTOIITHI OTIbITA JICATEIHHOCTH, BrimonHeHune 1abopaTopHBIX padOT U OIBITOB
MOJTYJIb) IPUOOPETEHHOTO IPU U3YYEHUN | TIO TEIJIOBBIM SIBJICHUSM (BKJIIOYasi paOOThI U
TETUIOBBIX SIBJICHHIA OTIBITHI U3 TIEPEYHS K Pa3ieny) B yCIOBUIX
Ha YTIIyOJIEHHOM YpOBHE, CaMOCTOSITEIIEHOTO IIAHUPOBAHUS TIPOBEICHISI
MOATOTOBKA K OCHOBHOMY UCCIIEIOBaHMsI, BEIOOpA U 000CHOBaHUS METO/1a
rocyJapCTBEHHOMY 9K3aMEHY WU3MEPCHUS BEIMYMH, COOPKH
o pu3nKe AKCIIEPUMEHTAIILHON YCTaHOBKH
6.3 | DieKTpOMarHuTHEBIE Cucremaruzanus 1 0000111eHIE Pemienue 3a1a4, OTHOCAIIUXCS K a3ty
SIBIICHUS MPEAMETHOTO COACPKAHUS U «INEKTPOMATHUTHEIC SIBICHUS.
(TOBTOPHUTENHHO- OTIBITA JACSATEIHHOCTH, Brinonnenue nabopaTopHbIX padboT
o0oO0aronuii IpUOOPETEHHOTO TIPY U3yUYEHUU | U OIBITOB TI0 AJIEKTPOMATHUTHBIM SIBICHUSM
MOJTYJIb) AJIEKTPOMATHUTHBIX SIBIICHUMN (BKJTIOUYasi pabOThI U ONBITHI U3 TIEPEUHS
Ha YTIIyOJIEHHOM YpOBHE, K pas/iey) B yCIOBUAX CAMOCTOSITEIbHOTO
MOJITOTOBKA K OCHOBHOMY TUTAHUPOBAHUS TTPOBEICHUSI UCCIICIOBAHMS,
rocyJapCTBEHHOMY DK3aMEeHY BBIOOpA 1 000CHOBAHUS METO/a U3MEPCHHUS
o gusuke BEJTUYHMH, COOPKH dKCIIEPUMEHTATBHON
YCTaHOBKHU
6.4 | CBeTOBBIC SBIICHUS Cucrematuzanus 1 000011IeHIE Pemenue 3a1a4, OTHOCAIIUXCS K pa3aeity

(MOBTOPUTENBHO-
00001aroImii
MOJLYJIb)

IPEIMETHOTO COACPKAHUS U
OTIBITA JICSITEIILHOCTH,
IPUOOPETEHHOTO TP U3YUEHUN
CBETOBBIM SIBJICHUM

Ha YIJIyOJICHHOM YpOBHE,
MOJITOTOBKA K OCHOBHOMY

«CBETOBBIE SIBJICHUSD.

Brinonnenue nabopaTopHbIX pabOT U OMBITOB
10 CBETOBBIM SBJICHUSIM (BKJIIOYasi paOOThI U
OTIBITHI M3 TIEPEUHS K pa3/ieNly) B YCIOBHIX
CaMOCTOSITEIIEHOTO IJIAHUPOBAHUS TPOBEACHUS
UcclieIOBaHusl, BEIOOpa U 000CHOBaHUS METO/Ia
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roCy/1apCTBEHHOMY 9K3aMEHY
1o u3uKe

N3MCPCHH:A BCIINYNH, C60pKI/I
3KCHepHMeHTaHBHOﬁ YCTaHOBKH

6.5 | [loBTOpenue u 4 Cucremaruzanus u 00001IeHNE Pabota c TekcTamMu (pU3UYECKOTO COACPKAHUS
00o01IeHNe MPEAMETHOTO COAEPKAHUA U 10 Kypcy (pU3UKH yriIyOJIeHHOTO YPOBHSIL.
OIIbITA JIEATENbHOCTH, Brimonnenue npo0iIeMHbIX 3aJaHUi TPaKTUKO-
IpUOOPETEHHOTO NIPY U3YUYEHUU | OPUEHTUPOBAHHOTO XapakTepa (3aAaHus 1o
BCETO Kypca (pu3uku €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH), B TOM
yIIIyOJIEHHOTO YPOBHS, quCclie 33JaHUH ¢ MEXIPEAMETHBIM
MOJITOTOBKA K OCHOBHOMY COJIEp’KaHUEM.
roCy/1apCTBEHHOMY 3K3aMEHY Pabota Hax rpynmnoBbIMU WK
1o (uzukKe VH/IMBHUIYAIbHBIMH MPOSKTaMH, CBSI3aHHBIMU
C coJiepKaHueM Kypca GU3UKHU yriayOJIeHHOTO
YPOBHS
Hroro o pazgeny 17
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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