MyHnununaibHoe OrHKEeTHOE 00111e00pa30BaTeIbHOE YUPEIKICHHE

«Cpennss obmeoOpa3oBarenpHas mkoa No 23y

[IpuHsATO MegarornueckuM COBETOM
[Iporokon Ne 1 ot 21 aBrycra 2023 r.

«Y TBEpPKIAIO»
Hupexktop MBOY COIII Ne 23

T.B.JIlonxyk

«21» aBrycra 2023 1.

MoAanucaHo LM poBo NOANMUCHID: JTOHXKYK
TaTbsiHa BacunbesHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, NHH
KON=7710568760, OrPH=1047797019830,
STREET="B0/bLUOI 31aTOYyCTUHCKWIi Nepeynok, A. 6,
cTpoeHve 1", L=r. Mocksa, C=RU, O=KasHaueiicTBo Poccuu,
CN=KasHaueiicTBo Poccumn

Mfata: 21 Asryct 2023 r. 15:42:37

Pabouas nporpamma

OPU3BUKA

(0a3oBbIil yPOBEHD)

(mas 7-9 kmaccoB )

Jlnnnaxamapu — 2023



COJAEPXAHHME OBYUYEHUA

7 KJIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAKOIEr0 MUPA
®duzuka - Hayka o mnpupone. SBnenus npuponabl. Dusmyeckue SBICHUSA:

MEXaHUYECKHUe, TEIIOBbIE, DJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®duznueckue BenuuuHbl. 3mepenne Gpusznyeckux BeanunH. Guznyeckue npuoopsl.
[TorpemHocTh U3MepeHUt Mex1yHapoiHast CUCTEMa €UHUII.

Kak ¢uszmka u apyrue ecTeCTBEHHbIE HAyKM HM3y4aroT Hpupoay. EcTecTBeHHO-
HAy4YHBIH METOJ| MO3HAHUS: HAOI0/IeHNEe, TTOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBHIKCHHE
TUIO0TE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OObSICHEHHE HAOJI0JIaeMOro SIBJICHUS.
Onucanue GU3NIECKUX SIBJICHHUM C OMOIIIbIO MOJIETICH.

Jlemoncmpayuu
MexaHnuueckue, TEMIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusndeckue MpuoOpkI U MPoIeAYpa NPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(PPOBBIM
IpUOOPOM.

Jlabopamophwvie pabomwi u onvimol

OmnpenenenHue 1EeHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepeHne pacCTOSHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepenue TemrepaTypbl MpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIEPaTyphI.

[IpoBenenue uccaeqoBaHUs MO MPOBEPKE TMIIOTE3bI: AAIBHOCTh MOJIETA IIapHUKa,
MYIIEHHOT'0 TOPU30HTAJILHO, TEM 0OJIbIIe, YeM OOJIbIIIEe BHICOTA MYCKA.

Paznen 2. IlepBoHayasibHbIe CBeJ€HUS 0 CTPOEHUM BellleCTBA

CtpoeHue BelllecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JTOKa3bIBAIOIINE
JTIUCKPETHOE CTPOEHHE BEIIECTBA.

JBmxenne yactuil BemecTBa. CBsA3b CKOPOCTH IBMYKCHUS YACTHIL C TEMIIEPATypPOH.
bpoynoBckoe nBmxkenue, nuddys3usa. BzanMmoelicTBUE YacTHI] BEIISCTBA: TPUTIKEHUE U
OTTAIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIIECTBA: CTPOCHHE Ta30B, >KUIAKOCTEH M TBEPABIX
(KkpucTammyecknx) Teid. B3auMocBs3b MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX W WX aTOMHO-MOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HabnroneHue sBICHHMM, OOBSICHSIONUXCS TMPUTSHKEHUEM WIM OTTAJIKHBAHUEM
YJaCTHI] BEIICCTRA.



Jlabopamophvie pabomwi u onvimol
Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnpIThl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.

Pasnen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl

Mexannueckoe nBHKEHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE JIBHKEHUE. CKOPOCTD.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUU. Pacuér myTu U BpeMEHU IBUKEHUS.

SIBneHne nHepUUK. 3aKOH HHEPLIMU. B3anmoaeiicTBre Tel KaK IpUYMHA H3MEHEHUS
CKOpOCTH JIBM>KEHUS Tell. Macca kak Mepa HHepTHOCTH Tena. [ImoTHoCTh BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIE 00BEMA BEIIECTRA.

Cuita Kak XapakTepucTHKa B3aumonencTBusa Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenue CHITbl ¢ TOMOIIBIO JUHAMOMETPA. SIBIIEHUE TATOTEHUS U CHJIa TshkecTh. Cuia
TSDKECTU Ha ApYyrux ranetax. Bec tema. HeBecomocts. CloKeHHUE CHII, HAPABICHHBIX
1o oAHoM npsiMoil. PaBHoaeiicTByromas cui. Cuna Tpenus. TpeHne CKOJbKEHHS U TPEHUE
MoKosi. TpeHne B IpUpPOAE U TEXHUKE.

Jlemoncmpayuu
Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.
N3Mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST HHEPIIUH.
Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHON MPSMOM.

Jlabopamophwvie pabomwi u onvimol

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUXKEHUS (IIapUKa B KUJKOCTH, MOJCIIH
IIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

OmnpeneneHue CpeiHeN CKOPOCTU CKOIbKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OMNBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTsKEHUs (ieopMalium) Npy>KMHbI OT
IIPUJIOKEHHOMN CUJIBI.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra30B

JaBnenue. CrnocoObl yMEHbIIEHUS M YyBEJIMYEHMs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUS raza oT 00bEma, Temneparypsl. Ilepenava naBieHus TBEPIAbIMU
TelaMu, JKUAKOCTAMH U razamu. 3akoH Ilackans. IIHeBMaTtmyeckne MalIMHBI.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TayOuHbl. [umapocratvueckuii mapaaokc.
Coobmraromuecs cocyabl. [ uapaBmuueckie MeXaHU3MBbI.

AtMmochepa 3emnu u armocepHoe naBieHue. I[IpUyUMHBI CylIeCTBOBaHUS
BO3aylIHON 00010uku 3emun. OnbIT Toppuueru. M3Mepenne arMmochepHOro AaBaeHUs.



3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HaJ ypoBHeM Mops. [IpuGopsl mis
U3MEPEHUS aTMOC(PEPHOTO JaBICHUS.

JleficTBUE KUAKOCTM M raza Ha NOTpY>KEHHOE B HHUX TeJo. BrlTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu

3aBUCHUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTHIO U TA30M.

CooOmaromuecs COCy/Ibl.

['mapaBauyueckuut mpecc.

[IposiBienue nelcTBHs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIECH CUJIBI OT O0bEMa MOTPYKEHHOM YacTh Tejia U
MJIOTHOCTH SKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHUs TeN: IUJIABAHUE WM TOTPYKEHHUE TEN B 3aBUCHUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJla U JKUJKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnenoBaHue 3aBUCUMOCTH Beca Telia B BOJI€ OT 00bEMa NOTrpyKEHHON B )KUJIKOCTh
YacCTHU TeJa.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIECH CHJIbI, JCHCTBYIOIIEHM Ha TEIO B
KUJKOCTH, OT MacChl Tea.

OMnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH
Ha TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KMJIKOCTh YacTH TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WIH KOHCTPYMPOBAHUE JIOJKH M ONPEACICHHUE €€
rpy30N0ABEMHOCTH.

Paszgeun S. PaGoTra u MOIIHOCTB. JHeprus

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHU3MBI: pbluar, OJI0K, HAKIOHHAs IIIOCKOCTb. [IpaBuiio paBHOBeCHs
peiuara. IlpumeHeHue npaBuiia paBHOBECUs pblyara K OJIOKY. «30JI0TOE MpaBUIIO»
mexanuku. KITJ[ npoctbix mexanu3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckas 3Heprusa. Knnetuueckast u noreHunanbHas sueprus. [Ipespamienue
OJIHOTO BUJA MEXaHUYECKOW SHEPIUH B IPYTOW. 3aKOH COXPAHEHUS DHEPTUH B MEXAHHKE.

Jlemoncmpayuu
[IpuMepbI TPOCTHIX MEXaHU3MOB.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre pabOThl CHJIBI TPEHHUS NP PABHOMEPHOM JBHXKCHHHM Teja II0
TOPU30HTAIBLHON MTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECUS pblyara.



N3mepenue KIIJ[ HakJIOHHOM MJIOCKOCTH.
N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUU.

8 KJIACC

Pa3nea 6. TenioBbIe ABJIEeHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHS BEIIECTBA.
Macca u pa3mMepbl aTOMOB ¥ MOJIEKYJT. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KNHETHYECKON TEOPHH.

Mopenn  TBEPAOro, KUAKOIO U Ta3000pa3HOr0  COCTOSHHM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPABIX
TE€J1 HAa OCHOBE TIIOJOKEHHH MOJIEKYISIPHO-KUHETHYECKON Teopuu. (CmaunMBaHUE U
KalWUIPHBIE ABJICHUA. TEIIOBOE paCIIMPEHUE U CXKATHE.

Temneparypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JBHXEHUS YaCTHLL.
BuyTtpennsisi sHeprusi. CrniocoObl M3MEHEHUsI BHYTPEHHEW 3HEPruu: Temionepenadya u
coBepuieHne paboTel. Buabl Termonepenadu: TEMIONPOBOAHOCTb, KOHBEKIUS,
U3JIy4YCHUE.

KonunuecTtBo TemnoTel. YaenbHas TEIUVIOEMKOCTh BellecTBa. TeMI000MEH WU
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OanaHca. [lnaBieHue u OTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenpHas Terora IasieHus. IlapooOpa3oBanue u
koHaeHcauus. Mcnapenune. Kumenuwe. VYaenpHas Temiota  napooOpa3oBaHMS.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUS OT aTMOC(EPHOTO TABJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y A€NIbHAS TEILUIOTa CTOPAHMSL.

[Tpuniuner padotsl TerioBsix apurareneit KIIJ[ TermioBoro asurarens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Llemoncmpayuu
HabGmronenre 6poyHOBCKOTO JIBUKEHUS.
Hab6monenne nuddysun.
HabGmronenue sBjieHUA cMauMBaHMS M KaIIMJIISIPHBIX SBIICHUM.
HaOmronenue TenioBoro paciimpeHus Ted.
N3meHenne paBieHUs Ta3a MpU HM3MEHEHMH OO0BEMA W HarpeBaHUM WU
OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIIEPaTypBhl.
Bunbl Tenonepenaym.
OxJaXkieHue Ipu COBEPIICHUHN padOTHI.
HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.
CpaBHeHHE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenne xumenus.
Hab6nronenune mocTossHCTBA TeMITepaTyphl MPH TITABICHUH.



Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol

OmnbITEI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OneITHI 10 BBIPALIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OmnbITHI IO HAOTIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIAKOCTEH U TBEPBIX TE.

Omnpenenenre AaBiIeHUs BO3yXa B OaJUIOHE IIITPUILIA.

OmnbBITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIaBJICHUS BO3JIyXa OT ero o0béma u
HarpeBaHus WINA OXJIaKICHUS.

[TpoBepka rumoTe3bl JIUHEHHONW 3aBUCHMOCTH [UIMHBI CTOJOMKA JKUAKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPBHI.

HabntoieHue n3MeHeHns: BHYTPEHHEH SHEPruu Teja B pe3yJbTaTe TeIulonepeaaun
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MpPU CMEIIMBAHUM XOJOJHOM W TOpsSYel
BOJBI.

OmnpeneneHne KOJIUYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM IPHU TEIUIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIHJIMHIPOM.

Onpenenenue yeapHON TEINIOEMKOCTH BEIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaenabHON TEMIOTHI IJIABJICHHUS JIBJA.

Pazgea 7. diekTpu4yecKkue ¥ MAarHUTHbIE SIBJICHUS

Onektpuzauus Ted. JBa pola SIEKTpUYECKUX 3apsioB. BzaumopeicTBue
3apsKEHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTh CUJIbI B3AaUMOACHCTBUSI 3apSIKEHHBIX Tl
OT BEJIMYUHBI 3aPSII0B U PACCTOSIHUS MEXKTY TEIaMHM).

Onextpuyeckoe mnone. HampsoxkéHHocTs 3nekTpuyeckoro mnois. IIpuHnmn
CYNEPIO3ULINH SJEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 53leKTpUYECKHX 3apsANIOB. OJIEMEHTApHBIA AIEKTPUUYECKUI  3apsi.
Crpoenne aroma. [IpOoBOAHMKM M IHUAJIEKTPUKUA. 3aKOH COXPAHEHUS DIJIEKTPHUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBUS CYHIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. MICTOUHUKH
NOCTOSHHOTO TOKa. JIeHCTBHUSI 3IEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B )KUIAKOCTAX U razax.

OnekTpuyeckas nenb. Cuia Toka. DIeKTpuueckoe HarpsbkeHne. ConpoTHBICHUE
IIPOBOJHUKA. YIEIBbHOE CONPOTUBIICHHE BelleCTBA. 3akoH Oma g ydacTKa LEIH.
IlocnenoBaTenpHOE M NTApAUIEIBHOE COCAMHEHUE IPOBOIHUKOB.

PaboTa 1 MOUTHOCTB 3JEKTPUUYECKOTO TOKA. 3akoH Jxoynsa-Jlenma. DnekTpudeckue
LENH U MOTPEeOUTENH dNIeKTpUIecKor sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTtostHHBIE MarHUTHL. B3anMo1eCTBUE MIOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJe.
MaruauTHoe 1oje 3eMJId U €r0 3HaYCHHE JJ1s1 KU3HU Ha 3emuie. OnbIT DpcTena.
MarnutHoe 1os€e 3JIEKTPUYECKOro TOKa. [IpuMeHeHue 3JIEeKTpOMarHuTOB B TEXHHUKE.
JlelicTBME MAarHUTHOTO TOJSl HA MPOBOJHHUK C TOKOM. DIJIEKTPOABUTATENb MOCTOSSHHOIO
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ToKa. ICrI0osIp30BaHuUE AJIEKTPOIBUTATENIEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue snekTpoMarHuTHOM wuHAyKuuu. IlpaBumiio Jlenua.
OnexrporerepaTop. CriocoOs! MOJIyYEHUs ANEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Jlemoncmpayuu
DnekTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TE.
YCTpPOUCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DJleKTpocTaTu4eCcKasi MHIYKIHUSI.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKH U AUBIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
McToYyHMKH TTIOCTOSIHHOTO TOKA.
JlercTBUS SJIEKTPUUECKOTO TOKA.
DJIEKTPUUYECKUM TOK B JKUIKOCTH.
["a30BbIi1 pa3psin.
N3MepeHue CHilbl TOKa aMIIEPMETPOM.
N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.
Peocrar u MarasuH COnpOTHUBIICHUM.
BzaumojeiicTBr€E MOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOXXHOCTH PA3/ICJICHUS TTOJIFOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oje Toka. DJIEKTPOMArHuT.
JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUTATED TTIOCTOSHHOTO TOKA.
HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.
OmneiTer @apanes.
3aBUCMMOCTh HANPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHMUSI.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol

OnbITHl IO HAOTIOIEHUIO YTICKTPU3AINH T MHAYKIIUEH U PU CONPUKOCHOBEHUH.

HccnenoBanue 1ercTBUA JIEKTPUUECKOTO TIOJISI HA IIPOBOAHUKH U JTAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

M3mepenre u peryIupoBaHKe CHITbI TOKA.

H3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, WAYIIETO Yepe3 pe3ucTop, OT
CONIPOTHBJICHUS PE3UCTOPA U HAMPSIKCHUS HA PE3UCTOPE.

OneITBI, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTH JJICKTPUYECKOTO  COMPOTUBJICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IUIOIIAIA MTOTIEPEYHOTO CEYCHHUS U MaTeprala.

[IpoBepka mpaBuiia CIOXKEHUS HANPSDKCHHWH MPHU MOCIEAOBATEIILHOM COCIMHEHUN



JBYX PE€3UCTOPOB.
[IpoBepka npasuia I CHIIBI TOKA P MapajuieIbHOM COCIUHEHUN PESUCTOPOB.
Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UcTop.
OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIAEMON HA PE3UCTOPE.
HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HAIPSIAKEHUS

Ha HEW.

Omnpenenenue KII/I narpeBarens.
HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHMTHOTO MOJS TOCTOSHHBIX MarHUTOB MPU MX OOBEIUHEHUH U

pazzereHu .

HccnenoBanne AeMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOACHCTBUS KaTYIIKU C TOKOM

Y MarHuTa OT CUJIbI TOKA M HAIlpaBJICHUS TOKA B KaTYIIIKE.

N3yueHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUTraTeibHON YCTAaHOBKH.

OMNBITHI MO UCCIIEIOBAHUIO SIBJICHUS AJICKTPOMArHUTHON MHIYKIMH: UCCIEI0BaHUE

W3MEHEHUM 3HaYCHUS U HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannuyeckue siBJ1eHHUS

Mexanuueckoe  aBwxkeHue. MarepuanbHas — Touyka. Cucrtema — OTcCYETa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBWKEHUS. PABHOMEpPHOE NPSIMOJIMHENHOE IBUKEHHE.
HepaBHomepHoe npsMosinHeitHoe BrxkeHne. CpeaHsiss ¥ MTHOBEHHAs! CKOPOCTh TeJla IPH
HEPAaBHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyckOpeHHOE TpsiMoIMHENHHOe ABMKeHue. CBOOOIHOE TaJIeHUE.
Onpbitel ['anumnes.

PaBHOMEpHOE IBMXKEHME 110 OKPY)HOCTH. [leprnoa u yactora oOpaleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBoiii 3akoH HproroHa. Bropon 3axkoH Herotona. Tpernit 3akoH HprotoHa.
[IpyHIMN CyNIEpIIO3UIUMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUSI CKOJIbKEHHUSI, CUJIa TPEHUS
MOKOSI, APYTHE BUJbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MaICHMUS.
Jemxenue mianetr Bokpyr Cousnima. IlepBasi kocmuueckasi ckopoctb. HeBecoMoCTh U
Neperpy3KH.

PaBHOBecue wmartepuaibHONW TOYKH. AOCOMIOTHO TBEpPAOE Teino. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3menenue wummynbca. Mmmynbe cunbl. 3aKOH COXpaHEHHS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.



Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSHKECTH, YINPYTrOCTH, TPEHHS.
Csi3b 2HEepruu u padbotel. [loTeHManpHas SHEPTUA Tena, MOIHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHManbHas SHEPTUs CxKaTOM NnpyxkuHbl. Kunernueckas sneprus. Teopema o
KHMHETHYECKOU SHEPTUH. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabmroieHue MexaHu4ecKoro JBMKEHMsI Tea OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

CpaBHEHHE MyTEW U TPACKTOPUI JIBHIKEHHSI OJTHOTO U TOTO K€ T€Ja OTHOCHTEIBHO
Pa3HBIX TEJI OTCUETA.

M3mepenne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabmroieHue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habnrogenne MeXaHWYeCKHX SIBJICHUH, MPOUCXOASAIIMX B CHUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHHM OTHOCUTEJIBHO KaOWHETa
buzuKH.

3aBHUCUMOCTb YCKOPEHUS TeJIa OT MACCHI TEJA U IEVCTBYIOIIEW HA HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUHU.

[lepenaya uMIryabca Mpy B3aUMOJCHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa MPU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPrUu pHU CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHWYECKOM DSHEpruu MpU ABWKEHUM Tellda MO JCHCTBUEM
NPY>KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpynpoBanue TpakTa JJis pa3roHa W JAIBHEHUIIIET0 PAaBHOMEPHOTO JIBHKCHHUS
IapyKa WA TEICKKH.

OnpeneneHue cpeiHEe CKOPOCTH CKOJIbKEHHSI OpycKa WM ABUKEHUS LIapHKa IO
HaKJIOHHOM ITIOCKOCTH.

Onpenenenne yCKOPEHUsl Tella TPU PAaBHOYCKOPEHHOM JBIKEHUU MO HAKJIOHHOU
TUTOCKOCTH.

HccaenoBanre 3aBUCHMOCTH TIYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSATCS KaK PsiJl HCUETHBIX YHCETI, TO COOTBETCTBYIOIINE MMPOMEKYTKH
BPEMEHU OJTMHAKOBBI.

WccnenoBanre 3aBUCMMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMajIbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



OnpeneneHue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Tela IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenue padboOThl CHWIIbl YIPYTOCTU NMPHU MOABEME TPy3a C HCIOIH30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJHBI

Konebarenbnoe paBmxenne. OCHOBHBIE XapaKTEPUCTUKUA KOJEOAHMU: TEPHO/,
4acToTa, aMIUIMTyAa. MareMaThdecKuid W IPYKMHHBIM MasTHHKU. [IpeBpainenwne
SHEPIUU NIPHU KOJIEOATETbHOM JBUKECHHUM.

3aryxawomue kojedanus. BeiHyxkneHHble KosiebaHus. Pe3onanc. MexaHuueckue
BOoJIHBI. CBOMCTBa MEXaHWYECKHUX BOJIH. lIponosibHBIE M monepedHsle BOJIHBL. [[nuHa
BOJHBI M CKOPOCTb €€ pacIpoCTpaHeHus. MeXaHMYeCKHe BOJIHBI B TBEPAOM TeEIIE,
CECMHUYECKNE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbIcOTa TOHAa. OTpaxkeHue 3ByKa. MHPpa3Byk wu
YJIBTPa3BYK.

Jlemoncmpayuu
HabGnronenue xonebaHuii T€d MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCca.
PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUMN PE30OHAHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenne 4acTOThI U MEPUOIA KOJICOaHU MATEMAaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUO/Ia KoJIeOaHUH PYKUHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MOBEIIEHHOTO K HUTH Tpy3a OT
JUTHHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOaHU M MPY>KUHHOTO MasiTHUKA OT MACChI
rpys3a.

[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAHUM Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnBITHI, JEMOHCTPHPYIONIUE 3aBUCHUMOCTh TEpHoAa KoOJeOaHUW TPYKUHHOTO
MasiTHUKA OT MacCChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMAarHuTHOE IOJIE. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHhIX  BOJIH. Illkanma »SJIeKTpOMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.



Llemoncmpayuu
CBoiiCTBA PJIEKTPOMATHUTHBIX BOJIH.
BoaHOBBIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onvimol
W3ydeHne cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIe IBJICHUS

JlyueBass mopnenb cBera. Mcrounuku csera. lIpsmosinHENHHOE pacnpocTpaHEHUE
ceera. 3armeHuss CosHma u Jlynel. Otpaxenue cBerta. [lnmockoe 3epkano. 3akoH
OTpPa’KE€HUs CBETA.

[Ipenomnenue cBeta. 3aKOH NpeaomiieHUs cBeta. [lolHoe BHYyTpeHHee OTpakxeHHUe
cBera. Mcronb30BaHuE NOJIHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xopa nydeit B nuH3e. Ontuyeckas cuctema ¢oroanmnapara, MUKPOCKONa U
Tejeckona. I'a3 kak onTuyeckas cuctemMa. bim3opykocTs U JanbHO30pPKOCTb.

Pa3noxenue Oenoro ceera B cnektp. OnbiTel HptoToHa. CloXKeHNE CHEKTPaIbHBIX
uBeTOB. /ucnepcus cera.

Jlemoncmpayuu
[IpssMOJIMHEHOE PaCIPOCTPAHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenominenue caera.
OnTuyecKkuil CBETOBO/I.
Xon nyuyei B coOuparoiieit JInH3e.
XO0J ny4yelr B pacCenBAIOIIECH JIMH3E.
[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.
[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.
Mogens rnasa.
Pa3noxenue 6e10oro cBera B CIEKTP.
[Tomyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX L[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXEHHS CBETOBOTO JIy4a OT yrJja MajeHHUs.
W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.
HccnenoBaHue 3aBUCUMOCTH yTJIa TPEJIOMJICHHS] CBETOBOTO JIyda OT YIJIa MaIeHuUs
Ha TPAHUIIE «BO3IYX-CTCKIION.
[Toryuenue n300pakeHUii ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONIEH TUH3HI.
OMNBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OmBITEl IO BOCHPUSATHIO I[BETA MPEAMETOB MPHU MX HAOIIOICHUU 4Yepe3 IBETOBBIC
(UIBTPBHIL.

Pasznea 12. KBanToBble siBJIeHUSA
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OmnbiTel  Pezepdopna u mmanerapHas Mmojaens aroma. Mogenbs artoma bopa.
HcnyckaHue 1 MOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEHUYaThle CIIEKTPBI.

PagnoaktuBHOCTE. Anbda-, 6eTa- 1 ramma-u3inydeHus. CTpoeHHE aTOMHOIO sipa.
Hyxnonnas moxaens aromuoro siapa. Mzoronsl. PagnoaktuBnbie npeBpamenus. [lepuon
IIOJTypacIiaia aTOMHBIX SAED.

SAnepHble peakunuy. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOI'O YHCEI. DHEPIUs
CBA3M aTOMHBIX sfep. CBsA3b Macchbl M JHEpPrud. Peakuuu cuUHTE3a U ACIICHUS SIIED.
Hcrounnku sHeprun ConaHIa v 3BE37.

Snepnas sHepreruka. JIeMcTBUS paAuOaKTUBHBIX U3JIyYEHUN HA )KUBBIC OPIraHU3MBI.

Jlemoncmpayuu
CrexTppl U3Ty4EeHUS U MOTJIOMIEHNUS.
CrexTpsl pa3Iu4yHbIX ra30B.
CnekTp Bogopoa.
HaGmronenue tpexoB B kamepe Buibcona.
PaboTa cuérumka HOHU3UPYIOIINX U3TYyUCHUH.
Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamophwsie pabomwi u onvimol

HabGnrogenue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBaHue TPEeKOB: U3MEPEHUE DHEPTUU YACTHIIBI 110 TOPMO3HOMY MyTH (TI0
dboTorpadusim).

N3mepenne paanoakTUBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOMINKA MOIYJb TMPEJHA3HAYEH [UIsl CUCTEMAaTU3aluu |
0000IIIeHHs] IPEIMETHOTO COJIEPKAHUS M OIbITa JIEATeIbHOCTH, MPUOOPETEHHOTO TIPH
U3YYeHUU BCEro Kypca (QU3MKK, a Takke JUIsl TMOATOTOBKM K OCHOBHOMY
roCyJ1apCTBEHHOMY 2K3aMeHY 10 (U3UKE I 00yUaroIIuXCsl, BHIOPABIIUX 3TOT YUCOHBIM
peaMeT.

[Ipy u3yyeHHH [OAaHHOTO MOMAYJS PEATU3YIOTCS U CHUCTEMATU3HPYIOTCS BHUJIbI
NeSATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTKEHUE TMPEAMETHBIX U
METaIpEeIMETHBIX IIAHUPYEMBIX PE3YJIbTaTOB OOYy4YeHUs, (POPMUPYETCS] €CTECTBEHHO-
Hay4Hasi [PaMOTHOCTh: OCBOCHHME HAyUYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUM TIPUPOJIBI U
TEXHUKH, OBJAJICHUEC YMCHHUSMU OOBACHATHh (PU3MUECKUE SIBJCHUS, MPUMEHSS
MOJTyYEHHbIE 3HAHUSI, PeIIaTh 3a/1a41, B TOM YHCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpyHIMITHATBEHO NEATEIBHOCTHBIM XapAKTEP JAHHOTO Pa3/Ieiia peaJnu3yercs 3a CUET
TOTO, YTO OOYYAIOIINECS BHIMOTHSIOT 3a/1aHHsI, B KOTOPBIX UM TIPEIIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHWI pacno3HaBaTh U HAYYHO OOBACHATH (HU3UUECKUE
SABJICHHS B OKPY’KAIOILIEH IPUPOJIE U TOBCEAHEBHOM KU3HU;

WCITIOJIb30BATh HAYYHBIE METObI UCCIEAOBaHUS (PU3UUECKUX SBJICHUN, B TOM YHCIIC
JUJISL TPOBEPKU THUTIOTE3 U MOJYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBHI HaWOOJIE€ BAXKHBIX JOCTIKEHUUW COBPEMEHHBIX
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TCXHOJIOFPIﬁ, HarpuMcEp, IMPAKTHYCCKOIO0 HMCIIOJb30BaAHUSA PA3JIMYHBIX HWCTOYHHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA ITPCBpAIICHUA U COXPAHCHHA BCCX H3BCCTHBIX BU/I0B OHCPI'HU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yyenue pu3uMku Ha ypoOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HaIpaBiIeHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METANpeJIMETHBIX U TMPEAMETHBIX 00pa3oBaTeNbHbIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpraTe msydeHus Qpu3Mku Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyuatomerocst OyayT c(hopMUPOBAHbI CIEAYIONINE JIUYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpHOTHYECKOr0 BOCHUTAHHUS:

IIPOSIBJICHUE HWHTEpECa K HCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOMN
(bu3MYECKOi HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTH>KEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) IpakaIaHCKOIo 1 IyXOBHO-HPABCTBC€HHOI'0 BOCIIMTAHUA:
IOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I O6HICCTBGHHO-3HaLII/IMI>IX )51
OTHYCCKHUX HpO6JI€M, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/IBI/IKI/I;
OCO3HAHHUC BA’KHOCTHU MOPAJIBbHO-3THYCCKUX ITPHUHIUIIOB B ACATCIIBHOCTHU y‘{éHOFO;

3) 3CTeTHYECKOro BOCIIUTAHUS:
BOCIIPUATHE DJCTETUYECKUX KadyecTB (PU3MUECKOM Hayku: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) MEeHHOCTH HAYYHOTO IMO3HAHMSA:

OCO3HAaHHWE IEHHOCTH (PU3NYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHEUILIEW COCTABIIAIOLICH KYJIbTYPHI;

pa3BUTHE HAay4yHOW JOOO3HATENILHOCTH, MHTEpeca K MCCIEI0BATEIbCKON
NS TENbHOCTH;

5) cdopMupoBaHus KYJbTYPHI 310POBbSA M SMOIIHOHAJILHOTO 0J1ATOTIOJYYHSA:
OCO3HaHWE IIEHHOCTH  Oe3omacHoro o0Opa3a KHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJT O€30MaCHOTO MOBEECHUS Ha TPAHCIIOPTE, HA
JOpOTax, C JIEKTPUUECKUM H TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBBIKA pe(ieKCHH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOT0 K€ TIpaBa y JPYroro 4ejoBeKa;

6) TPya0BOro BOCIIMTAHMA:

aKTUBHOE Yy4YacTHE B pENICHWU TMPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpTraHU3allMKM, TOpOoJa, Kpas) TEXHOJOTMYECKOW U COLMAIBHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC M PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY M3yUEHUIO Mpodeccuii, CBSI3aHHBIX ¢ (DU3UKOMH;

7) IKOJOTHYECKOro BOCIIMTAHMS:
OpPHEHTAIMs Ha MpUMEHEHHE (DU3MYCCKUX 3HAHUM IS pEIIeHus 3a71a4d B 00JaCTH
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OKPYXaroUen cpeibl, INTAHUPOBAHKS MTOCTYIIKOB M OLIEHKHA X BO3MOKHBIX MMOCIJIEICTBUAN
JUISL OKPYKAIOLIEH CPENbI;
OCO3HaHME rI100aJIBLHOr0 XapakTepa KOJIOTUUECKUX MPOOJIeM U IMyTel UX PEIICHMUS;

8) amanTanmuM K M3MEHSIIOIIHMCS YCJIOBHSIM CONUATbHON W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJCHCTBUU TPH BBITTOJTHCHUH HWCCIICIOBAHUA M TPOCKTOB
(bU3MYeCKOi HAMPaBIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAeATeIbHOCTD;

noTpeOHOCTh B hOPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4nciie GOPMYITHpOBaTh UCH,
MIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

OCO3HaHHWE ACPUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B o00Jyiactu
bu3uKy;

IJIAHUPOBAHHUE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

CTpEMJICHHE aHaJIM3UPOBaTh W BBIABIATH B3aMMOCBS3M IIPUPOJIBI, OOIIECTBA H
PKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIICHKA CBOMIX JACHCTBUHN C YUETOM BIUSHUS Ha OKPYXKAIONIYIO CPEIy, BO3MOYKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs NporpamMMmbl MO (PU3MKE HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus y oOyuaromierocss 0yayT chopMHUpOBaHbI METANPEAMETHBIE PE3YIbTAThI,
BKJIFOYAIOLIME [T03HABATEIbHbIEC YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCalbHbIC yUeOHbIE JEHCTBUSA, PETYJIATUBHBIE YHUBEPCAIbHbIEC yUeOHbIE JEHCTBUS.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble jornueckue aeiicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIH TMPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (paKTax, TaHHBIX
1 HAOJTFOICHHSIX, OTHOCSIINXCS K (PU3NICCKUM SIBIICHHSIM;

BBISIBIIATH NTPUYMHHO-CJICACTBEHHBIC CBSI3U MPH M3yUYCHUH (DU3UUYCCKUX SBJICHUHN U
MPOIIECCOB, JIeJlaTh BBIBOABI C WCIOJB30BAHUEM JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYUH;

CaMOCTOATENILHO BBIOWpPATh CMOCOO perieHus: ydeOHON (U3MYECKON 3amadu
(cpaBHEHME HECKOJIBKUX BapUAHTOB PEIIEHHUs, BEIOOpP HanOoJIee MOAXOAAIIETO ¢ YIETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrlie ucciienoBarejbCKue 1eCTBUA.
MCIMOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI HMHCTPYMEHT O3HAHUS,
IPOBOJIUTh 10 CAMOCTOSITEJIBHO COCTaBJIICHHOMY IUIAHY OIbBIT, HECIOMXHbIN
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bU3NYeCKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHNE (PU3UUECKOTO SIBJICHHUS,

OILICHWBATh Ha IPUMEHHUMOCTbH U TOCTOBEPHOCTH HH(POPMAIIHIO, TIOTyUYESHHYIO B XO/C
WCCJICTOBAHMSI MJTH SKCTICPUMEHTA;

CaMOCTOATENFHO  (OPMYyTUPOBaTh OOOOIIEHWST W BHIBOABI 10 PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

POTHO3UPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a
TaK)Ke BBIJIBUTATh MPEATIOIOKECHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METOJIbl, MHCTPYMEHTHI U 3aIpOCHI MPU MOUCKE U OTOOpE
uH(OpPMAIUU WIH JJAHHBIX ¢ YYETOM MPEAI0KEHHONW yueOHOM (GU3HUecKoi 3a/1auu;

aHaJIM3UpOBaTh, CHCTEMATHU3MPOBaTh W  HMHTEPHPETHUPOBATH  HUH(POpPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (JOpMY MpeCTaBiIeHUs HH(POPMALUU U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIOKHBIMM CXEMaMH, AHarpaMMaMiy, WHOHU
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:
B X0 00CyX/eHUsd yuyeOHOro Marepuasna, pe3yJbTaTOB JJaOOpaTOPHBIX padboOT U

IIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aeMOU TeMbl U BBHICKA3bIBATH HJICH,
HaIleJICHHBIC Ha PEIlICHUE 33/1a9H U MOJIep:KaHne OJIaroXenaTeIbHOCTH OOIICHNUS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMM JAPYTUX YYaCTHUKOB Juajora,
oOHapyXUBaTh pa3IN4Me U CXOACTBO MO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO TPEACTABIATH PE3YyJAbTaThl BBINOJHEHHOTO (DPU3MYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

MOHUMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAHIHON 1 WHANBUAYATBHON pabOTHI
IIPY pEIICHUU KOHKPETHOM (U3HIecKor MpoOIeMBl;

OPUHUMAThH II€JIM COBMECTHOM JIEsTeIbHOCTH, OPraHMW30BbIBATh NEHCTBUS MO €€
JOCTHKEHHIO: PACTIPEACIATh POJH, OOCYXKAAaTh MPOIECCH M Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOIEH;

BBITIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAs] KAYECTBEHHOTO pe3yibTara Mo CBOEMY
HaNpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMH KOMAaH/Ibl;

OLICHMBAaTh KaueCTBO CBOETO BKJaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasiTuBHBIE YyHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUAX, TPEOYIOMIMX IS
pemeHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCSA B PA3JIMUHBIX MOJXO0AAaX MPUHATHS PEIICHUN (MHAUBUIYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIIE, IPUHSITUE PEIICHUHN TPYIIION);
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CaMOCTOSITEJIBHO COCTAaBJISATh AJITOPUTM pelleHHs (U3MYECKOH 3aJauM WIK IJIaHa
UCCIIEJOBaHMs C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH IIpeijlaraéMble BApUAHThI PELLICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHbII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U peAJiarath 1iaH €€ U3MCHEHUS;

OOBSCHATh TPUUYMHBI JOCTYDKCHHS (HEIOCTIDKCHHSI) PE3YyIbTaTOB JIEATEILHOCTH,
JaBaTh OIIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JCSATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(bu3MYeCcKOro WCCIEeNOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYyallui, yCTAHOBJIEHHBIX OIMUOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM.

CTaBUTb ce0s Ha MECTO APYTOro YEJIOBEKA B X0OJI€ CIIOPa WK AUCKYCCUHU HA HAYYHYIO
TE€MY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOro.

MpU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pelieHud (PU3MYEeCKUX 3ajad WIh B
YTBEPKIECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyueHuss B 7 KJjacce IMpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: (U3UUYECKUE M XUMHUYECKUE SBJICHUS, HaOIIOJEHUE,
OKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €IUHUIIBI (PU3MYECKUX BEIMYUH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MpPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOHEUCTBYIOAss cwi, Jedopmanus (ymnpyrasi, IUIacTUYECKasi), HEBECOMOCTb,
COOOUIAOUIUECS COCY/IbI;

paznuyath sBieHus (Auddy3us, TEIIOBOE [BIWKEHHWE YacTUIl BEIIECTBa,
pPaBHOMEPHOE JBM)KEHHE, HEPABHOMEPHOE ABWKEHUE, UHEPLHS, B3aUMOJACHCTBUE TEIl,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOM OChIO BpalleHUs, Iepejadya IaBJiICHUs
TBEPIABIMU TEJIAMH, >KHIKOCTSIMH M Tra3amu, arMoc(epHoe naBlieHHE, TJIaBaHUE Tel,
IpEeBpAIlCHUs] MEXaHUYECKON SHEPIrHM) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh IPOSBICHUE U3YYCHHBIX (DU3NUECKUX SBJICHUN B OKPYKAIOILIEM MUPE,
B TOM uucliie (U3UYECKHUE SIBJICHUSA B MPUPOJIC: MPUMEPHI JIBIKCHUS C Pa3IMUYHBIMU
CKOPOCTSIMH B )KUBOU Y HEKMBOM MPUPO/IE, IEMCTBUE CUIIbI TPEHHUS B IIPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOro JaBJICHUS HAa KUBOW OpraHU3M, IUIaBaHUE pbIO, pblyaru B Tele
YEeJIOBEKa, MPU OSTOM TMEPEBOAWTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICTSATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3NYECKUX SIBJICHUN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Te€lN U (PU3MYECKHE SBIICHUS, HCIOJIb3YS
¢uznyeckue BeNIMUYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpenHsisl CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTU, BEC TeNa, CUJia TPEHUs, JaBJICHUE
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(TBEpIoro Tena, KUAKOCTH, Tra3a), BBITAJKUBAIOIIAs CHUJIa, MeXaHuW4eckas pabora,
MOIIHOCTb, IUIEYO CHJBI, MOMEHT CHJIbI, KOX(PQOUIUEHT TMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KHMHETHYeCKass U TOTEHIMAJIbHAs SHEPrusi), MpU OMHCAHUHU MPABHILHO
TPaKTOBaTh (PU3UIECKUN CMBICI HUCITOJIb3yEMBIX BEIMYHH, UX 0003HAYCHUS U CIHHHIIBI
bu3MUecKuX BEIMYMH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYIO
BEJIMYUHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS U MPOIECChI, UCIOJIb3YS
MpaBUiia CIOXKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, IpaBUJIO paBHOBECHS pbluara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHUYECKOW JHEpPruM, NMpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (DU3UYECKHUE SBJICHUSI, TPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIEC U B
KOHTEKCTE CUTYAIMH ITPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIIATh
MPUYUHHO-CJICACTBEHHbBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1-2 JIOTMUECKUX IIaroB C
omnopoil Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUU, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacy€THble 3a1ayd B 1-2 JeHCTBUSA, UCHOJIB3YS 3aKOHBI U (HOPMYJIBI,
CBS3BIBaIONIME (PU3NUYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a]]a4H 3aMMChIBATh
KpaTKOE YCJIOBHE, MOJACTABIATH (PU3MYECKUE BEIUYUMHBI B (POPMysIbl M TPOBOJIUTH
pacy€Thl, HAXOAUTH CIIPABOYHbBIC TAHHBIC, HEOOXOIUMBIE JUIsl PEIICHHUS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJYYeHHOU (PU3NYECKON BETUUYHHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIU (PU3HMUECKUX
METOJIOB, B OIIMCAHWM WCCJICAOBAHUS BBIICIISITE IPOBEPAEMOE IPEAIIOTI0KEHUE
(rumotesy), pa3iiyaTh U UHTEPIIPETUPOBATH MOTYUECHHBIA PE3YIbTAT, HAXOAUTh OLTUOKH
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €0 PE3YJIbTAaTaM;

MPOBOAUThL OMbBITHI MO HAOIIOJNCHUIO (U3UYECKUX SBJICHUN WIM (PU3HMUECKUX
CBOMCTB Ted: (hOPMYJIMPOBATH MPOBEPSIEMbIE MPEANOIOKEHUs, COOUPATh YCTAHOBKY W3
MPEIOKEHHOTO 000PYI0BaHMUSI, 3aMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHSTH MIPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHU, MACChl Tea, 00bEMa, CHUITbI
U TeMIIEpaTypbl C UCIMOJIb30BAHUEM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MprOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3HUECKON BETMYMHBI OT JPYTOM C
UCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO ABUKYIIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeEJa, CHIIbI TPEHUS CKOJBKEHHS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOMIAAU
COINPUKOCHOBEHUS TEJI, CUJIbl YNPYTOCTH OT YMJIMHEHHUS MNPY>KUHBI, BBITATKUBAOLICH
CUJIBI OT 00bEMa OTPY>KEHHON YaCTH TeJIa ¥ OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH
OT TJIOTHOCTHU T€JIa, OT TIIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN MJIaBaHUS TE,
yCIIOBUM paBHOBECHsS] pblyara M OJIOKOB, y4acTBOBaTh B IUIAHUPOBAaHUU Y4E€OHOTO
UCCJIeIOBAHUSI, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIIETys] TPEATIOKEHHOMY
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iaHy, (GUKCUPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (DU3NYECKUX BEITUYUH B
BUJC TPEUIOKEHHBIX Ta0nui ¥ TpaduKoB, JAelaTh BBIBOABI IO pe3ylibTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKHX BEIUYMH (IUIOTHOCThH BEIIECTBA
KUJKOCTH M TBEPAOrO TENa, CHUJIA TPEHUS CKOJIBKECHUS, MaBJICHUE BO3/1yXa,
BBITAJIKMBAIOINIAS CUJIA, IEUCTBYIONIAs HA TIOTPY>KEHHOE B JKUJIKOCTh TEJO, KOADHUIIMEHT
MIOJIE3HOTO JEHMCTBUS MMPOCTBIX MEXAHU3MOB), CJIENys MPEIJI0KEHHON UHCTPYKLHMH: [IPU
BBITIOJIHEHUU U3MEPEHUN CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCISATH
3HAa4YCHUE NCKOMOM BEJIUYHUHBI;

coOmoaTh TpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAOIINECS COCYAbl, OapOMETp, pblyar, NOJBUXKHBIA U
HEMOIBMXHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapakTepu30BaTh MPUHIUIIBI JEHCTBUS H3YyUYECHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha UX oOmUcaHus (B TOM YHCIE: MOJUIMITHUKUA, YCTPOWUCTBO
BOJOIPOBO/IA, TUAPABIMYECKUI IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HAcoC,
apeoMeTp), MCIOJb3ysl 3HaHUS O CBOMCTBaxX (DU3UYECKUX SIBICHUH U HEOOXOIUMBIC
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;,

NPUBOJNUTH MPUMEPHl (HAXOAWTh HHPOPMALMIO O NPHUMEpPax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM [JIsI OOECIeYeHUs
O0e3omacHOCTH MpU OOpallleHuH C TpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3[I0POBbs U COOJIIOICHUSI HOPM SKOJIOTUYECKOT0 MOBEICHUS B OKPYIKAIOIIEeH
cpexne;

OCYUIECTBJISATh OTOOP MCTOYHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUM C
3aJJaHHBIM TTOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIUXCS 3HAHUW U MYTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISATH UH(POPMAIUIO, KOTOpas SIBJSETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHWU YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NYECKOTO COAEpKAaHUS, CIPABOYHBIE MaTepHUallbl, PECYpChbl CETU
WurtepHer, Biamerb mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2-
3 ucTouHUKOB MH(MOPMAITUU (PU3NIECKOTO COJEPIKAHMSI, B TOM YUCIIE IMyOJIMYHO JeaTh
KpaTKHe COOOIEHUsS O pe3yibTaTaxX MPOEKTOB WM y4e€OHBIX HCCIEAOBaHUM, MPU 3TOM
TPAaMOTHO UCIIOJIb30BaTh W3YYCHHBIM TOHSATHUHBIA ammapaT Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIVICHUE MPE3CHTALINEH;

IIPU BBIMOJHEHUU YYEOHBIX TPOEKTOB U MCCIIEOBAHUMN paclpeensiTh 00I3aHHOCTH
B IpyIII€ B COOTBETCTBHUHU C MTOCTaBICHHBIMU 33/1a4aMH, CIIEIUTh 32 BHIIIOJIHEHUEM IJIaHa
NEUCTBUN, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIM BKIJIAJ B JESITEIbHOCTb TPYIIIBI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAasi MHEHHE OKPYKAIOIIIHX.
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K koniy oOydenuss B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKECHUE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPHUCTAIMYECKHE U aMopdHbIe Tena,
HACBIIICHHBI M HEHACBIIICHHBIA Nap, BJIAXXHOCTh BO3/yXa, TEMIEPATypa, BHYTPECHHSA
DHEPIUsl, TEIJIOBOM ABUTATENb, IEMEHTAPHBINA AIEKTPUUECKUN 3apsifl, DJICKTPUUIECKOE
M0JIE€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MAarHUTHOE TOJIE;

pasnuyaTh sBJIeHUA (TEIJIOBOE pacCUIMpEHHE M CHKaTHe, TeIUlonepeiaya, TErioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIE SBJICHUSA, HWCHApeHUE, KOHJECHCAIus,
IJIABJICHHUE, KpUCTAJIU3alus (oTBepaeBaHuE), KHUIIEHUE, Terionepeaaya
(TETIONPOBOHOCTh, KOHBEKIMS, HU3IyYEHHE), DJIEKTpU3AIUS Tel, B3aUMOJICUCTBHE
3apsiioB, NIEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aWMOJICHCTBUE
MarHuToB, JIEWCTBUE MArHUTHOTO TMOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIUSI) 10 OIMCAaHUIO WX XapakTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBJIICHUN B OKPYKAIOIIIEM MHUPE,
B TOM uHclie (U3MYECKHUe SBJICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSDKEHHE U
KaNWUISIPHBIE SIBICHUST B NPUPOJE, KpHUCTaUIbl B mpupone, uznydenue CollHIla,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TymMaHa, WHES, CHEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(epe, AMEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, peid MoJIFOCOB, POJIb MArHUTHOTO TOJIA JJI KU3HU Ha 3eMJie, MOJISIpHOE
CUSIHUE, TpU ITOM TEPEBOJAUTHh MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBIICHUN;

ONMKCHIBATh HW3YYCHHBIE CBOWCTBA TeN U (PU3NUYECKHE SBIICHUS, HCIOJIb3YS
bu3nueckue BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPrusi, KOJWYECTBO TEILIOTHI,
yAelbHasl TEIJIOEMKOCTh BEIIECTBA, y/eJIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpa3oBaHusi, yiAelbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOY(PQPUIIMEHT IMOIE3HOTO
JIEUCTBHS TEIUIOBOW MAIIWHBI, OTHOCUTEIIbHAS BJIAKHOCTH BO31yXa, JJIEKTPUYECKHUUI
3apsiji, cuja TOKa, JIEKTPUUYECKOE HANpPsHKEHUE, CONTPOTUBIIEHUE TPOBOIHUKA, YAEIbHOE
COTIPOTHUBJICHUE BEIIECTBA, pad0Ta M MOIIHOCTH JIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATH (PU3WYECKUI CMBICT HMCTOJIB3YEMbIX BEJIUYWH, 0003HAYEHUS U
CAVHUIIBI  (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIONIUE JAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYWHAMHU, CTPOUTH Tpaukd W3YUCHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYHNH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKUE SIBICHUS M IPOLIECCHI, MCIOIB3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHHUs BEILECTBA,
IPUHIUI CYNEPHO3UIMH MO (Ha KAYEeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3aps/a,
3akoH OMa a1 yyacTka uenw, 3akoH J[xoyinsa-JIeHna, 3aKOH COXpaHEeHUsI SHEPTUH, TTPU
TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHUECKOe
BBIPAKECHUE;

OOBSACHATH (PU3MYECKUE TMPOLIECCHl U CBOMCTBA TeJll, B TOM YHUCJIE U B KOHTEKCTE
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CUTYalUi PAKTUKO-OPUEHTUPOBAHHOTI'O XapaKTepa: BBISBIIATH IPUYMHHO
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JTOTMYECKHX IIAaroB ¢ Omopoii Ha 1-2
U3YYEHHBIX  CBOMCTBAa  (PU3MYECKUX  SABJICHUM, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemars pacy€THble 3a7ayd B 2-3 NEHCTBUSA, MCIONB3Ys 3aKOHbI U (POPMYJIBL,
CBsA3bIBAOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aau 3alKChIBaTh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX NJIS PEIICHUs 3aJadyd, BHIOMpATh
3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE ISl €€ PEIIECHUs, IPOBOJAUTH PACUETHI U CPAaBHUBATh
NOJIyYEHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJEMbl, KOTOPhIE MOXXHO PELIUTh MPHU MOMOIIM (HU3HUECKUX
METOJI0B, UCIOJIb3Ys ONIMCAHUE UCCIIEI0OBAHNUS, BBIIEIATH IPOBEPSAEMOE IIPEATIONOKEHHUE,
OLICHUBATh NPABUIBLHOCTD MOPSAKA IPOBEACHHS HCCIIEOBAHUS, 1€J1aTh BHIBODL;

IPOBOAUTH OIBITHl 0 HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX
CBOMCTB Ten (KanWJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro 00béMa,
TEeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHMS U HarpeBaHUsl MPHU U3ITYyYEHUU OT LBETA
u3ayyarouiel  (Morjomaroieil) MOBEpXHOCTH, CKOPOCTh HCHApeHHus BOJBl  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH, OJJEKTpU3alUus Tel U
B3aUMOJICUCTBUE JJIEKTPUUYECKUX 3apsA0B, B3aUMOJEUCTBUE IIOCTOSIHHBIX MAarHWTOB,
BH3YyaJIM3alMsl MATHUTHBIX I10JIEN TOCTOSIHHBIX MarHUTOB, ACMCTBUS MAarHUTHOT'O ITOJIS HA
IPOBOJHUK C TOKOM, CBOMCTBAa »3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUIaTENs
IIOCTOSTHHOTO  TOKa): (hOpMynHpoBaTh MPOBEPAEMbIE MPEANOIOKEHUS, COOUpaATh
YCTaHOBKY U3 MPEIOAKEHHOTO 000pYA0BaHMS, ONUCHIBATH X0/ ONBITa U (POPMYJIHPOBATH
BBIBOJIBL;

BBIIIOJIHATh NPSIMbIE HM3MEPEHUsI TEMIEPATYPbl, OTHOCHTEJIBHOM BIIAYKHOCTH
BO3]1yXa, CUJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX TPUOOPOB U JATYMKOB
(¢u3nyecKux BENUYMH, CpPAaBHUBATh pE3YyJbTaTbl HM3MEPEHUH C Y4ETOM 3a/JaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BETUUHHBI OT APYTOM C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS IIPOBOIHUKA OT €T0
JUIMHBI, TUIOWAAM TOMNEPEYHOrO0 CEUYEHUS U YAEJIBHOIO COMNPOTUBIICHUS BEILECTBA
IIPOBOJHUKA, CUJIBI TOKA, MAYLIETO Yepe3 MPOBOJHMK, OT HAIPSHKEHUS Ha MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCJIEOBATENIBHOTO M MAPAJUICIbBHOIO COEIUHEHUN HPOBOAHHUKOB):
IUIAaHUPOBATHh UCCJEIOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEAys
IpeJIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3YJIbTAaThl MOJIYYEHHONW 3aBUCUMOCTH B BUJIE
TaOIHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH (yAeNIbHas TEIUIOEMKOCTD
BEIIECTBa, COMPOTHBIIEHWE MPOBOJAHMKA, pabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh W3MEpPEHUs, COoOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
IPEIIOKEHHONW MHCTPYKIUH, U BBIYUCIIATh 3HAYEHUE BEJTUUHHBL;

cOOJI0JIaTh TpaBWJIa TEXHUKU OE30MaCHOCTH IMpu pabdoTe ¢ JaabopaToOpHBIM
000pyI0BaHUEM;
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XapaKTepU30BaTh MPUHIUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMHCaHWS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMmepMeTp, BOJBTMETP, CUETYMK DIECKTPUUYECKON
DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeNbHbIE AIEKTPOIPUOOPHI
(mIpuUMepHBI), ANEKTPUUYECKUE TNPEIOXPAHUTEIN, DIECKTPOMATHUT, 3JICKTPOJBUTaTENb
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUA O CBOWCTBaX (DU3MYECKUX SBJICHUA U
He0oOXoauMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE MPUOOPHI 1O
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JABUTATENb BHYTPEHHETO CTOpPaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMbI AJIEKTPUUECKUX IEeNed C IMOCIeN0BATENbHBIM U TMapajIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJICKTPUUECKUX IIeTICH;

NPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIMIO O TMpPUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM [JIsI OOECIeYeHUs
Oe3omacHOCTH MpuU OOpalieHuu ¢ TpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3/I0POBbsI U COOJIIOICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH
cpene;

OCYHIECTBJIATh MOUCK MHPOpMauu (pusznyeckoro cojiepkanus B MuTepHeTe, Ha
OCHOBE HUMEIOIIUXCS 3HAHUNW U MYTEM CpPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATh HMH(POPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOXKET ObITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh TPHU  BBINOJHEHWU YYEOHBIX 3aJaHUN  HAYYHO-TOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COJEpKaHUsI, CIPABOYHBIE MaTepHUallbl, PECypChl CETH
WUuTepHer, Biaaerb mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIu U3 0JJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIIeHHS, 00001Ias
uH(OPMAIUIO U3 HECKOJBKMX HMCTOYHUKOB (PU3MUECKOTO COACpP)KaHUSA, B TOM YHUCIIE
nyOJUYHO  TIPEACTABISATH  pPE3yJibTaThl  MPOEKTHOM WM HCCIIENOBATEIbCKON
NEeSATEeITLHOCTH, TPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3yUYEHHBIN MOHSATHUHHBIN ammapar
Kypca (pU3MKH, CONMPOBOKATH BBICTYIICHUE MTPE3CHTAIIUCH;

IPU BBIMIOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEOBaHUM (DPU3NYECKUX MPOIIECCOB
pacnpenenarh oOf3aHHOCTH B TPYIIE B COOTBETCTBHHM C TMOCTaBIICHHBIMHU 3aJ[a4aMH,
CJICIUTH 32 BHIMIOJTHEHUEM IIJIaHA IEHCTBUM M KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIBLHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiiaTh KOH(IUKTHI.

K koniy oOydenust B 9 KJjacce NpeIMETHBIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHSA: CHUCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHHUYECKOTO ABMXKEHUS, Achopmaius (yrnpyras, IacTUYecKas),
TPEHUE, IEHTPOCTPEMHUTEITHLHOE YCKOPEHUE, HEBECOMOCTD U TMIEPETPY3KH, IICHTP TAKECTH,
abCOIOTHO TBEPAOE TEJO, MEHTP TSKECTH TBEPAOTO Tela, paBHOBECHE, MEXAHUUECKHE
KOJIeOaHMS ¥ BOJHBI, 3BYK, UH(PPA3BYK U YIBTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, IITKAJa
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3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPbI UCITYCKAHUS
¥ TIOTJIOIIEHUs, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, AEPHAS SHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABM)KEHUE, CBOOOJHOE NAJCHHUE TEJl, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJAEHUCTBHE TeJ, pPEAKTHUBHOE JBI)KEHUE,
KoJie0aTeIbHOE JIBUKEHHUE (3aTyXalollMe M BBIHYXKJCHHbIE KOJICOaHMs), PE30HAHC,
BOJIHOBOE JIBHKEHUE, OTPAXKEHHUE 3BYKa, IPSMOJIMHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE
Y NIPEJIOMJICHHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHUE OEJI0oro cBeTa
B CHEKTp M CIIO)KEHHE CIEKTPAJIbHBIX LBETOB, IJUCIEPCHS CBETA, €CTECTBEHHAs
PaJMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOr0 CIEKTPA U3IYUEHHS) IO OMUCAHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLUIUX JaHHOE (PU3UUECKOE
SIBJICHHE;

pacro3HaBaTh POSBIECHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KAIOLLIEM MHUPE
(B TOM umclie PU3NYECKUE SBJICHUS B MIPUPOJEC: MPUIUBBI U OTJIMBBI, IBUKEHHUE IJIAHET
ConHEYHON CUCTEMBI, PEAaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMM, 3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa TEll,
ONTHYECKUE  SBJICHHUS B  MpUpOJe, OHOJIOTMYECKOE  JEHCTBUE  BHJHUMOIO,
yIbTPapUOJIECTOBOIO M PEHTTEHOBCKOTO M3JIy4YE€HMH, €CTECTBEHHBIN paJAMOaKTHBHBIHI
($OH, KOCMUYECKHE JIyUH, PaJUOAKTUBHOE U3TyUYE€HUE PUPOJIHBIX MUHEPAJIOB, AeHCTBHE
PAaAMOAKTUBHBIX M3JIYyYE€HUH Ha OpraHu3M 4YeJlOBEKa), MpU 3TOM MEPEBOAMTH
NPAKTUYECKYIO 3a/ady B Y4YeOHYIO, BBLACIATH CYIECTBEHHbIE CBOWCTBA (IIPU3HAKN)
(bU3NYECKUX SIBJICHHI;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€l W (PU3MYECKHE SBJICHHS, HCIOJIb3Ys
¢uznyeckue BeIMYUHBI (CpEeIHSAS U MTHOBEHHAs CKOPOCTh Te€jla MPU HEPAaBHOMEPHOM
JBUKEHUHU, YCKOpEHHUE, TEpeMEIleHue, MyTh, YIioBas CKOPOCTb, CUia TPEHUs, CHIIA
YIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOIO MaJeHMs, BEC Tela, UMIIYJIbC Tela,
UMITYJIBC CHJIbI, MEXaHWYEeCKas padoTa W MOIIHOCTh, NMOTEHIHMAJIbHAS SHEPrusl Teina,
MNOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHLHMAJIbHAs HEPrUsl CXKATON MPY>KUHBI,
KUHETUYECKasi SHEPTus, MOJIHAs MEXaHUYecKasi SHeprusi, IEpUoa U 4acToTa KojeOaHul,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTellb
NPEJOMJICHUSI CpeJlbl), MpPHU OINUCAHUU NPABUIBHO TPAKTOBaTh (UBUYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIUYMH, 00O3HAUEHUS U €IUHULBI (U3NYECKUX BEIMYUH, HAXOIUTh
bopMyIbl, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHUS M MPOLECCHI, UCIONb3YS
3aKOH COXPaHEHUs SHEPTUH, 32aKOH BCEMUPHOTO TSTOTEHUS, TPUHIUI CYTIEPIIO3ULIMH CHUI,
IPUHIMI OTHOCUTENBbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBI OTPAXKEHUS U TPEIIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aPsA0BOr0 U MacCOBOIO
qycell pU SACPHBIX PeaKlMsX, PU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMUCBIBaTh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE TMPOLIECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
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CUTyallul MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBJISITH IPUYUHHO
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JOTHYECKHX IIAaroB ¢ OMOpoii Ha 2-3
U3YYEHHBIX  CBOHCTBAa  (PU3MYECKUX  SABJICHUM, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIC 3aJaud (OmUparoluMecss Ha CUCTeMy U3 2-3 ypaBHEHHI),
UCIOJIB3Ysl 3aKOHBI M (OPMYJIbl, CBSI3bIBAIOIIME (PU3NUYECKUE BEIMYMHBI: HA OCHOBE
aHaJlIM3a yCJIOBHS 33Jlayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEJIOCTAIOLIUE WIIU
U30BITOYHBIE JTAaHHBIC, BBIOMPATHh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC IJI PELICHUS,
IPOBOJUTD PAcU€Thl U OLICHUBATh PEATMCTUYHOCTD MOJyYEHHOTO 3HAaU€HUS (PU3NUECKON
BEJIUYMHBL;

pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOXXHO PEUIUTh MPHU TMOMOIIM (HU3HUUECKUX
METOJI0B, UCIOJIb3Ys ONIMCAHUE UCCIIEI0BAHNS, BBIIEIATH IPOBEPSAEMOE IIPEATIOTIOKEHHUE,
OLICHUBATh MPAaBWJIBHOCTh MOPSAKAa MPOBEICHUS HCCIEHOBaHUS, JENaTh BBIBOJBI,
UHTEPHPETUPOBATH PE3YJIbTaThl HAOIIOICHUI U OMBITOB;

IPOBOAUTH OIBITHl 0 HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX
CBOMCTB Tenl (M3y4yeHUE BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpAHEHHSI HSHEPIUH,
3aBUCUMOCTb MEpHOJa KOJeOaHil MPY>KMHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU
OPYXKUHBl M HE3aBUCUMOCTh OT AaMIUIUTYJbl MallbIX KoJeOaHuM, NpSIMOIMHENHOE
pacnpoCTpaHEHUE CBETA, pa3JIOKEHHE OEoro CBEeTa B CIEKTpP, M3YYEHUE CBOMCTB
U300pakeHMs B INIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeAMETa B coOMparouiei
JWH3€, HAOJI0IEHUE CIUIOLIHBIX U JIUHEHUYAThIX CIIEKTPOB M3ITyUEHUS): CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PYyI0BaHUs, ONKCHIBATH X0 ONBITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX W3MEPEHUH, ONpenesss cpeaHee
3HAUYECHUE HU3MEPSIEMON BeNMUYMHBI ((POKYCHOE pACCTOSIHUE COOMparolel JHMH3BI),
000CHOBBIBATH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO Mprubopa);

IPOBOAUTD UCCIIEI0OBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMUYUH C UCIOIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJdbHON CKOPOCTH, Mepuoja KoueOaHU MaTeMaTHYecKoro MasiTHUKa OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJia OTPAXKEHUS CBETA OT YIJIa MaICHHS U yTJla IPEJIOMIIEHUS OT yTiia
najieHus): IJIAaHUPOBAaTh HCCJIEJIOBAHHME, CAMOCTOSATEIBbHO COOMpATh YCTaHOBKY,
¢ukcHpoBaTh pe3yibTAaThl IMOJYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYHWH B BHUJEC
TaOJIUI ¥ TPapHUKOB, 1E1aTh BEIBOIBI 110 pe3yIbTaTaM UCCIIEI0BaHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3UUECKUX BEIMYMH (CPEIHSASI CKOPOCTh U
YCKOpEHHUE Teja MpHU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOAHOIO MaJCHMS,
HKECTKOCTh MPYKUHBI, KOIPPUIUEHT TPEeHUs CKOJIbKEHHUS, MeXaHuuyeckas pabora u
MOIIHOCTb, YaCTOTa U NMEPHO]] KOJIeOaHU MaTeMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB,
ONTUYECKas CHJIa COOMPAIOILEH JIMH3bI, paIMOaKTUBHBIN (DOH): MIIAaHUPOBATH U3MEPEHUS,
coOHUpaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY U  BBINOJHATH U3MEPEHHUs, Cleays
NPEMIOKEHHOW MHCTPYKUWH, BBIYUCIATh 3HAYEHHWE BEJIWYMHBI W aHAJU3UPOBATh
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MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHUN;

coOmoaTh TpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJIENeH: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPJOE TENO, TOYEHHBIM HCTOYHUK CBETAa, JIyd, TOHKas JIMH3A,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPOW HA MX OMHUCAHUS (B TOM YHCIIE: CIIUJOMETP, JATUYUKH MOJIOKEHUS,
paccTOosSIHUSL U YyCKOPEHUS, paKeTa, 9X0JIO0T, OUKH, TIEPUCKOI, (poToarmapar, ONTHIECKUE
CBETOBO/BI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuibCoHa), HCTIOb3ys 3HAHUS O CBOKMCTBAX
bu3NUecKuX SBICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB IMPU PELICHUU
y4eOHO-TIPAKTUUECKHUX 3a/lady, ONTHYECKHE CXEMBbI I MOCTPOCHHUS H300pa)KeHUil B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

OPUBOJUTH MpUMEpPHl (HAXOAWUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEIHEBHOW XU3HHM [JIsI OOECredYeHHs
Oe3omacHocTH TMpu oOpalleHuu ¢ NpudopaMH M TEXHUYECKUMM YCTPONCTBaMH,
COXpPaHEHHUS 3J0POBBS U COOJIIOICHUSI HOPM SKOJIOTMUECKOT0 MOBEICHUS B OKPY KaIOLIEi
cpene;

OCYILECTBIIATh TMOUCK HHpopManuu Qusmdyeckoro conaepkanus B HTepHere,
CaMOCTOSITEJIbHO (OPMYJIMpPYsl TOUCKOBBIA 3alpoC, HAXOIUTh IYTH ONpeaeIeHUs
JIOCTOBEPHOCTH TOJyYCHHOW HH(pOpMAIMM Ha OCHOBE WMEIOIIMUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJI30BaTh IMpPHU  BBINOJHEHUH Y4YE€OHBIX 3aJaHUM  HAYyYHO-TOMYJSPHYIO
auTepaTypy (puU3MUecKoro cojaepKaHMs, CIpPaBOYHBIE MaTepHallbl, PECYpChl CETH
WuTepHer, Bnanerb NpuéMaMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIMM M3 HECKOJIbKUX HMCTOYHUKOB (PU3MYECKOTrO coaepxk aHus, MMyOIM4YHO
IPENCTABIIATH PE3YJIBTATHI IPOEKTHOW WIIM UCCIIEN0BATEIBCKON NESITENIBHOCTH, IIPU 3TOM
IPaMOTHO KCITI0JIb30BAaTh U3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena Gu3uKu
U COIPOBOXKJATh BBICTYIUICHHE MpPE3CHTALMEN ¢ YYETOM OCOOEHHOCTEH ayAauTOpuu
CBEpPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmMmenosanne KomnuectBo [[IporpammHuoe conepkanue OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
/11 JacoB

pa3zieNoB U TEM
y4eOHOTro mpeaMeTa

Pasznes 1. ®u3uKka u ee poJib B IO3HAHUM OKPY/KAIOLIEro Mupa

1.1 |®wuzuka - HayKa O 2 BrisBiieHne paznudyuii Mexay Gu3n4ecKuMu 1
[IPpUPOJC dusznka - HayKa O MPUPOJIE. XUMHUUYECKUMHU IIPEBPALLICHUASIMH.

SIBIIEHUS IPUPOIBL. Pacnio3naBanue u kinaccuukaius Gu3nuaecKux
Du3nyECKUe SIBJICHUS: SIBICHUM: MEXAHUYECKHUX, TEIUIOBBIX,
MEXaHHYECKUE, TEIUIOBBIE,  PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
DIIEKTPUUECKUE, MarHUTHBIE, [HaOmoneHne 1 onrcanue GU3n4ecKux sBICHUN
CBETOBBIEC, 3BYKOBBIE

1.2 | ®usnueckue BEIUUNHBI 2 dusnyeckue BeJIMUYUHBI. OnpeneneHre eHbI ASICHUS IIKaJIbI

3mepenne pu3nyeckux
BeJIMUUH. PU3NUYECKue
npubopsl. [lorpemHocTs
n3MepeHu MexnyHapoaHas
cHUCTEMa €IMHUI]

U3MEPHUTEIHLHOTO MPHUOOpA.

M3Mmepenne JIMHENHBIX Pa3MEPOB TEIl U
[IPOMEKYTKOB BPEMEHH C YUETOM ITOIPENTHOCTEN.
3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeTa.
3mepenue Temiieparypbl Ipy MOMOIIH
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

BrinonHeHre TBOPYECKUX 3aIAHUU T10 TIOUCKY
CIIOCOOOB M3MEPEHUS HEKOTOPHIX (PHU3UUECKUX
XapaKTEPUCTHUK, HAITPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJIBIIIUX PACCTOSTHUMN, MAJTBIX
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MPOMEKYTKOB BpeMeHu. O0CyxkieHue
Mpe/IaraeMbIxX crioco00B

1.3. [EcTrecTBeHHOHAYYHBIM 2 Kax ¢usuka u qpyrue BriiBrKeHHE THIIOTE3, OOBSACHSIONTUX MPOCTHIE
METO/ O3HAHUS €CTECTBEHHBIC HAYKHU SIBJICHUSI, HAIIPUMED:
M3y4aroT MPUPOSTY. - MOYEMY OCTAHABIIMBACTCS JBHXKYILEECS 110
EcTecTBEHHO-Hay4YHBIN COPU30HTAIBHOU TOBEPXHOCTHU TEJO;
METOJ, IIO3HAHUS: - MIOYEMY B JKAPKYIO MOTOY B CBETIIOW OJEHKIEC
HaOJIIOJICHHE, TIOCTAHOBKA MpOXJIAAHEN, yeM B TEMHOM. [Ipennoxenne
HAy4YHOT'O BOIIPOCA, CITIOCOOOB MPOBEPKHU THIIOTES3.
BBIJIBU)KCHUE THIIOTE3, [IpoBeneHne Uccae0BaHus MO NPOBEPKE KAKOU -
DKCIIEPUMEHT I10 POBEPKE  JTUOO TUTIOTE3HI.
TUNOTE3, OOBSICHCHHE [TocTpoeHue mpocTeHux Moiesiel Pu3nIecKux
Ha0JII0TaEMOT0 SIBJICHUS. SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX 1aJICHUE MIPEIMETA; IPSIMOJIMHEUHOE
SIBJICHUM C IIOMOII[bIO pacnpoCTpaHEHHE CBETA
MoIelIen
Htoro no pazneny 6

Paznen 2. IlepBoHavajibHbIEe CBEIEHUS O CT

OCHHH BeIIECCTBA

2.1 |CtpoeHue BemecTBa

1

CTpoeHue BEIIeCTBA: aTOMBI
U MOJIEKYJIbI, UX Pa3Mephl.
OnbIThI, JOKA3bIBAIOIINE
NTMCKPETHOE CTPOCHUE
BEIIECTBA

Ha0nronenue u MHTepripeTaius onbIToB,
CBUJICTEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

OneHka pa3sMepoB aTOMOB M MOJIEKYJI C
UCIoJib30BaHuEM (hoTorpaduil, MOJTyYeHHBIX HA
ATOMHOM CUJIOBOM MHKpockorne (ACM) -

maboparopHas padota no teme: «OreHka
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raMeTpa aToma METOIOM psIoB (c
ucroyib3oBanueM  (ororpaduii)». OmnpenencHue
pa3MepoOB MaJIbIX T

2.2 |/IpmxeHue u
B3aMOJICHCTBHE YaCTHI]
BEIIleCTBa

JBM>KEHHE YaCTHI] BENIECCTBA.
CBs3b CKOPOCTH JIBUKEHHUS
YACTHI] C TEMIIEPATYPOU.
bpoyHOBCKOE IBUKEHUE,
mudy3us.

B3aumonelicTBre 4acTHIl
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

Habmronenue u o0bsicHeHe OPOYHOBCKOTO
NBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBeneHre 1 0O0BICHEHUE OMBITOB 110
HAOJIIOICHHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBenieHre 1 O0OBICHEHUE OMBITOB 11O
0OHAPYKEHHUIO CHJT MOJICKYJISIPHOTO TIPUTSHKCHUS U
OTTAJIKUBAHUS

2.3 |ArperaTHbie COCTOSIHHS
BEIICCTBA

ArperaTHble COCTOSIHHS
BEILIECTBA: CTPOCHHUE I'a30B,
PKUJIKOCTEU U TBEPBIX
(KpUCTaJUIMYECKUX ) TEI.
B3anmocBs3b MEXITY
CBOMCTBaMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX MOJIEIIEH)
OCHOBHBIX Pa3JIN4yuid B CTPOCHUHU I'a30B, )KUJIKOCTEU
U TBEPIBIX TEII.

OO0BSICHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIIBIX TEJ, OOJBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TET U
TEKY4ECTH KUIKOCTH.

[IpoBenieHNE OMBITOB, JOKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS B
CpeAaHEM Jaiblle APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B JKHUJIKOM.

'Y CTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIbI U
CyIlIECTBOBAHMEM BOJHBIX opranu3mMoB (MC -
Ouomnorus, reorpadusi)

Hrtoro o pazneny
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Pa3nen 3. /IBukeHue U B3aUMO/IeCTBHE TeJl

3.1 Mexanuueckoe 3 Mexanuueckoe JBikeHue.  |McciemoBanne paBHOMEPHOTO JBIKEHUSA,
TIBIDKEHUE PaBHOMepHOE U oTpeiesieHUue ero MPU3HAKOB.
HepaBHOMEPHOE JABMKeHne. |HaOmroieHre HepaBHOMEPHOTO JIBHYKCHHUS U
CxopocTh. CpeiHsisi CKOPOCTBOIIPEACIICHNE €r0 OTIIMINN OT PABHOMEPHOTO
MpY HEPABHOMEPHOM TIBUKCHHSI.
nBrokeHud. Pacuér mytu u |OnpeneneHue CKOpOCTH PAaBHOMEPHOTO JBHIKEHUS
BPEMEHU JBUKCHUS (mapuka B JKUIKOCTH, MOJICTTH DJIEKTPUIECKOTO
AQBTOMOOWJIS U T.1.).
OnpeneneHue cpeIHEN CKOPOCTH CKOJIbKECHUSA
OpycKka UK IIapyKa M0 HAKJIOHHOM IIOCKOCTH
Perienue 3a1au Ha ornpeziesieHue MyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBHKEHUS.
AHanu3 rpauKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMCHH
3.2 |Muepuus, macca, 4 SABnenue unepuuu. 3akoH  |OOBSICHEHHE W POTHO3UPOBAHUE SIBIICHUH,

IIJIOTHOCTB

nHepuuu. B3aumopericteue
TeJ KaK MPUYMHA U3MEHEHUS
CKOPOCTH JIBUKCHUS TEJI.
Macca Kkak Mepa UHEPTHOCTH
Tesa. [1moTHOCTE BeriecTBa.
CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eIUHHIE 00BEMA BEILECTBA

00yCIIOBIICHHBIX HHEPITUEH, HAIIPUMED, YTO
MTPOUCXOIUT TIPH TOPMOKCHHUH HUITH PE3KOM
MaHEBpPE aBTOMOOWIIS, [TOUYEMY HEBO3MOXKHO
MTHOBEHHO MTPEKPATUTh ABHUKEHUE Ha BEIOCHUTICIC
WJIM CaMOKATe U T. 1.

[IpoBeneHNE 1 aHATIN3 OMBITOB, IEMOHCTPUPYIOIITUX
W3MCHCHHE CKOPOCTH JIBHOKCHHS Tella B PE3y/IbTaTe
NIENCTBUS HA HETO JIPYTUX TEJl.

Pemenre 3a1ay Ha ONpEICIICHHE MAaCChl TEa, €ro
00bEMa U INIOTHOCTH.
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[IpoBencHUE U aHATIN3 OIIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJIa OT €T0
Macchl ITPY B3auMOJEHUCTBUM Ten. M3mepenue
Macchl Tejla pa3InIHbIMU CIIOCOOAMHU.
OnpeneneHre MIOTHOCTHU TENA B pe3yJIbTaTe
U3MEPEHMSI €T0 MacChl U 00BEMA

3.3

Cuia. Bunel cun

14

Cuita Kak XapakTepUCTUKa
B3aUMOJEHCTBUS TEN.

Cuita ynpyrocty u 3aKOH
['yka. I3mepenue cuibl ¢
[TOMOUIBIO THHAMOMETPA.
SIBNeHuE TATOTEHUS U cuia
TsokecTd. Criia TSKECTH Ha
Npyrux miaHerax. Bec rena.
HesecomocTs. CnoxxeHue
CHJ1, HaITPaBJIEHHBIX MO
OHOU MPSMOM.
PaBHOENMCTBYIOIIAS CUJL.
Cuna tpenus. Tpenue
CKOJI)KEHHS U TPEHUE TTOKOSI.
TpeHne B IpUpPOJE U TEXHUKE

3yueHre B3auMOICUCTBHUS KaK MPUYHHBI
W3MEHEHHUsI CKOPOCTH TeJla UK ero JiehopMaIiuu.
Onucanue peabHBIX CUTYAllMH B3aMOICHCTBUS
TEJ C IIOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIHUTCS
MOHSATHE U U300paKCHHUE CHITHI.

M3yuenue cuibl ynpyroctu. MccnenoBanne
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YIJTUHCHHS
PE3MHOBOTO IIHYPa WM NPYKUHBI (C TOCTPOSHUEM
rpaduka).

AHaJIN3 TPAKTHYECKUX CUTYaIlUl, B KOTOPBIX
MPOSIBISICTCS ICUCTBUE CHITBI YIIPYTOCTH
(ympyrocTs Ms9a, KpOCCOBOK, BETOK JIepeBa H JIp.).
AHau3 CUTyaIlui, CBI3aHHBIX C SIBJICHUEM
TATOTCHUS.

OOBsicHEHHE OpOUTATILHOTO JIBMXKCHUS TIIAHET C
WCIIOJIb30BaHUEM SBJICHUS TATOTESHUS M 3aKOHA
WHEPITUH.

3mepenHne Beca Telia ¢ TOMOIIBI0 TMHAMOMETPA.

O060CHOBaHKE 3TOTO CIIOCO0A U3MEPEHUH.
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AHJIN3 U MOJCINUPOBAHUE SIBIICHHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBLHOE MOJIyYEHHUE ITPaBUIIa
CJI0’KEHUS CUJI, HAITPABJIECHHBIX BOJIb OJHOM
npsmoii. OripeiesieHue BETMYMHBI
PABHOJICMCTBYIOIIEH CHIL.

M3ydeHue Cuibl TPEHUS CKOJIBKEHUS U CUJTbI
TPEHMUS TTOKOSI.

ccrenoBanue 3aBUCUMOCTU CUJTBI TPEHUS OT CUITBI
NTaBJICHUS U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.
AHaIU3 IPaKTUYECKUX CUTYalMi, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
HCIIOJIB3YIOTCS CITIOCOOBI €€ YMEHBIIICHUS UITH
yBeIUYEeHUs (KaTaHUE Ha JIbIKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOIIIMITHUKOB, TIJIABAHUE BOAHBIX )KUBOTHBIX U
np.). Pemenue 3aa4 ¢ ncnonb3oBaHueM (Gpopmyi
17151 pacuéTa CUJIbI TSKECTH, CUJIbl YIIPYTOCTH, CUIIbI
TPEHUS

Htoro no pazneny
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTENH M ra30B

4.1

JlaBnenue. [lepenaya
TTaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U
razamMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEIIMUCHUS
nasiecHus. /[aBiieHue rasa.
3aBUCHUMOCTH JIaBJICHUS Ta3a
0T 00bEMa, TeMIIepaTyphl.

AHanu3 1 0ObSICHEHNE OTBITOB U MPAKTUIECKHUX
CUTYallul, B KOTOPBIX MPOSBIIETCS CUJIA JaBJICHUS.
O6ocHOBaHKE CITOCOOOB YMEHBIIECHUS U
YBEJIMYEHUS 1aBJICHUSI.

I/I3yquI/Ie 3aBUCHUMOCTHU OaBJICHHA I'a3a
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[lepenaua gaBaeHus
TBEPIBIMU TEJIAMU,
PKUIKOCTSIMU U ra3aMu. 3aKOH
[lackans

0T 00bEMa U TeMIEepaTyphl.

M3yueHnne ocoOEHHOCTEH nepeauu 1aBJIeHUs
TBEPIBIMH TETIAMU, )KHIKOCTSIMH M Ta3aMH.
O060CHOBaHKE PE3YIHTATOB OINBITOB OCOOCHHOCTIMHU
CTPOCHUS BEIIECTBA B TBEPIOM, KHJIKOM H
ra3000pa3HOM COCTOSTHUSIX.

DKCIEPUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackauns.

Perienue 3a/1au Ha pacuéT AaBICHUS TBEPAOTO Teia

4.2 |[laBIICHHE KHIKOCTH 3aBUCUMOCTH JaBJICHUS
YKUJIKOCTH OT TJTyOUHBI.
[ITHeBMaTnueckne MmammHbl. ['MccnenoBanne 3aBUCUMOCTH AaBJICHUS )KUIKOCTH
UIPOCTATUYECKUN MapaIOKC. |0T ITyOUHBI MTOTPYKEHUS U TUIOTHOCTH KUJIKOCTH.
Coobmiaromuecs: CoOCy/ibl. HaGnronenue u o0bsicHeHnEe THAPOCTATHYECKOTO
['mapaBanyeckre MEXaHU3MBbI [TapaJoKca Ha OCHOBE 3akoHa [lackaiis.
M3yueHue cooOnaroumxcsi COCyA0B.
Pemienue 3a1a4 Ha pacy€T AaBIEHUS KUJIKOCTH.
OObsiCHEHUE TPUHIIUNA ICUCTBUS THIPABINYECKOTO
npecca, MHEBMAaTUYECKUX MalllvH.
AHaJIN3 U 00BSICHEHHE MPAKTUIECKUX CUTYaALIHH,
NIEMOHCTPUPYIOLIUX MPOSIBJICHUE JIABJICHUS
PKUJKOCTH U 3akoHa [lackaiist, Hanpumep nmpoueccos
B OpraHU3Me MpH rITyOOKOBOJIHOM HBIPSHHUU
4.3 |At™MocdepHoe TaBiIeHUE ATtMocdepa 3emin u DKCIepUMEHTAIbHOE OOHAPYKEHHUE aTMOC(PEPHOTO

aTMOCc(epHOe TaBIeHUE.

[ [prunHBI Cy111ECTBOBAHUS

JaBJICHUA.

AHain3 1 00bsICHEHHE OITBITOB U IMPAaKTHYCCKUX
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BO3IyIIIHON 000JI0YKH
3emuu. OnbiT Toppuyemnn.
3Mmepenue armocpepHOro
naBJeHUs. 3aBUCUMOCTD
aTMOC(EepHOTro TaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U13MEpeHus
aTMOC(EpHOro 1aBICHUS

CUTyalluH, CBSI3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO
NTaBJICHMUSL.

OOBsicCHEHUE CYIIEeCTBOBaHMS aTMoc(ephl Ha 3emIie
1 HEKOTOPBIX IJIaHETax WM €€ OTCYTCTBUS Ha
npyrux mianerax u Jlyne. OObsiCHEHHE U3MEHEHUS
MJIOTHOCTH aTMOC(EPBI C BBICOTOM M 3aBUCUMOCTH
aTMOC(hEepHOTO JaBJICHUS OT BHICOTHI.

Pemienue 3a1ay Ha pacy€T aTMOCPEPHOTO
JTaBJICHUS.

M3yueHue ycTpoiicTBa bapoMeTpa-aHepouaa

4.4

JleficTBUE )XKUJIKOCTHU U
raza Ha OTPY>KEHHOE B
HUX TEJIO

JleicTBHE )KUIKOCTH U T'a3a
Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromias
(apxumesnoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3nyxornaBanue

DJKCIepUMEHTAIbHOE 0OHAPYKEHHE JIEHCTBUS
PKUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
NEWCTBYIOLIEN HA TEJIO0, OTPYKEHHOE B )KUIAKOCTb.
[IpoBenenuie u 00CyXACHUE OMBITOB,
IEMOHCTPUPYIOLIUX 3aBUCUMOCTh BBITAIKHUBAIOLIEH
CHWJIbI, JIEUCTBYIOIIECH Ha TEJIO B )KUAKOCTH, OT
00BbEMa MOTPY>KEHHON B KUJKOCTh YaCTH TeJla U OT
MJIOTHOCTH JKUIKOCTH.

[ Iposepka nezasucumocmu 8bImaIKu8arowel Cubl,
Oelicmeytowell Ha mejio 8 HCUOKOCMU, O MACCbl
mea.

ccrienoBanue 3aBUCMMOCTH BeEca Tejla B BOJE OT

00bEMa MOTPYKEHHOMN B KUJKOCTh YaCTH TeEa.
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Pemenue 3a1a4 Ha MPUMEHEHUE 3aKOHA ApXxumena
W ycJIOBMA I1aBaHus ten. Koncrpynposanue
apeoMeTpa WIM KOHCTPYUPOBAHUE JIOIKHU U
onpeneneHue e€ rpy3onoabEMHOCTH

HToro no pazneny
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Paznea 5. Pa6ora u MOIIHOCTB. JHEprus

5.1

PaboTa 1 MOIITHOCTH

3

MexaHnunueckas padoTa.
MOIIHOCTh

DKCIIEPUMEHTAIBHOE OIPEIEICHNE MEXaHHUYECKON
paboThl CHIIBI TSKECTH NPU MaJCHUU TeJa U CHUJIBI
TPEHUs IPU PABHOMEPHOM IEPEMEIIECHUU TeJa IO
FOPU30HTATBHON TOBEPXHOCTH.

Pacu€r MOIIHOCTH, pa3BUBAEMOM IIPU MOIBEME I10
JIECTHUILIE.

Perienre 3a1ay Ha pacu€T MEXaHUYECKOW paboThI U
MOIITHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI: pbIYar,
010K, HAKJIOHHAS TJIOCKOCT.
[IpaBuiio paBHOBECHS
pbryara. [Ipumenenue
MpaBujia PAaBHOBECHUSI pbluara
K OJI0KY. «30J10TO€ IPABUIION
Mexanuku. KIIJ1 mpocTeix
MexaHu3MoB. [Ipoctsie
MEXaHU3MBI B OBITY H

TCXHHUKC

Ornpenenenre BBIUTPHINIA B CUIIE IPOCTBIX
MEXaHU3MOB Ha IIPUMEPE pbIuara, MoABUKHOTO U
HETOABUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
lcciienoBanue yciioBHsI pAaBHOBECHSI pblyara.
O6Hapy>KeHue CBOMCTB MPOCTHIX MEXaHNW3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
MCIIOJIb3yEMbIX B OBITY U TEXHUKE, a TAKXKE B
PKUBBIX OpraHU3Max.

DKCIIEpPUMEHTAIBHOE 10KA3aTENbCTBO PABEHCTBA
paboT Npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HakIOHHOM MJIOCKOCTH.
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Pemenune 3a1a4 Ha NpUMEHEHUE MTPABUIIA
paBHOBecus pbryara u Ha pacuét KIIJ]

5.3 [MexaHuueckas SHEpTus 4 MexaHn4deckast SJHEpPIrusl. DKCIEPUMEHTAIIBHOE ONPEIEICHUE U3MEHEHHUS
Kunetnueckas u KHHETHYECKOW U MOTEHIMAIBHOW SHEPTUHU TeNa NpU
[MOTEHIUAJIbHAS DHEPTHSL. €ro CKaTbIBAHWHM 10 HAKJIIOHHOW IIJIOCKOCTH.
[Ipespamenue oguoro Buaa |(dopmynmpoBaHue Ha OCHOBE UCCIIEA0BAHMS 3aKOHA
MEXaHUYECKON YHEPTUU B COXpaHEHUs1 MexaHu4ecKkoil sHepruu. O0cyxaeHne
NPYroy. 3aKOH COXPAaHEHMs |[TPaHMI] HPUMEHUMOCTH 3aKOHA COXPAHEHUS
DHEPIUU B MEXAHUKE SHEPIUU.
PemeHne 3a/1a4 ¢ MCIOJIb30BAHUEM 3aKOHA
COXPaHEHUS DHEPTUN
Htoro no pazneny 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

Ne
/o

HanmenoBanne
pa3zesnoB U TeM
y4eOHOT0 MpeaMeTa

KomnunuectBo
4acoB

[IporpamMmHO€E conepxaHue

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

Pa3nea 1. TensioBbIe ABJICeHUA

1.1 |CtpoeHne u CBOMCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJ1. OTBITHI,
[TOATBEPKAAOIINE OCHOBHBIE
[IOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU.
Moaenu TBEPIOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUM
BEIIIECTBA.

Kpucramnnueckue u
amopdHbie Tena. OObsiCHEHHE
CBOMCTB T'a30B, KMJKOCTEH U
TBEPABIX TEJI HA OCHOBE
[1OJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUH.
CMmaunBaHNE U KaUJUISIPHBIC
SIBJICHUS. TerioBoe
pacIIMPEHUE U CoKATUE

Ha0nroeHue u MHTEepIipeTaIus OnbITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

Pemienue 3a1a4u o olieHUBAHUIO KOJIMYECTBA
AQTOMOB WJIM MOJIEKYJI B €IUHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
¢dbparmenTa nosmel Jlykperus «O npupoje
BEICi») C U3JI0KEHHEM 00OCHOBAaHUM aTOMHOM
rUIoTE3bl (CMBICIOBOE UTeHHE). O1ieHKa
yOeIUTETFHOCTH 3TUX OOOCHOBAHUM.
OO0bsicHeHUE OPOYHOBCKOTO JBUXKECHHUS, SIBICHUS
mudy3un 1 pa3nuyuil MexX1y HUMU Ha OCHOBE
MOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHUSI BEIIIECTRA.

OOBsICHEHNE OCHOBHBIX Pa3JINYUil B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPIBIX TEII C
MCIIOJIb30BAaHUEM TOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.
[IpoBeieHNE OMBITOB 1O BHIPAIITUBAHUIO

KPUCTAJJIOB ITIOBAPEHHOW COJIM WJIM caxapa.
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[IpoBeneHue U 0OBACHEHUE OIBITOB,
NEMOHCTPUPYIOIINX KaNWUIAPHBIE SIBICHUSA U
SIBJICHUE CMa4YlBaHUS.

OO0BsiCHEHUE POJIY KAMWJUISIPHBIX SIBIICHUM JJ151
MIOCTYIUIEHUS BOJbI B OPTaHU3M PACTECHUM.
Ha6utoienue, npoBeeHne 1 00bsICHEHUE OTIBITOB
M0 HAOJIIOJEHUIO TEIJIOBOTO PaCIIMPEHUS Ia30B,
KUIKocTer U TBEPABIX Tel. OObsICHEHHE
coxpaHeHus1 00bEMA TBEPBIX TEN, TEKYUECTH
YKUJIKOCTH (B TOM YHCIIE, PA3HULIBI B TEKYYECTH
U1 pa3HBIX KUJIKOCTEH ), JaBJIeHUs ra3a.
[IpoBeieHNE ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIKIEHUS, U UX 00bICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHanu3 MPaKTHYECKUX CUTYyalui, CBA3aHHBIX CO
CBOKCTBAaMH T'a30B, JKUJIKOCTEN U TBEPIBIX TEI

1.2

TennoBbie TPOLECCHI

21

Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS YACTHLL.
BHyTpeHHss dDHEeprusl.
CriocoObl U3MEHEHUS
BHYTPEHHEU SHEPTUU:
TeIIonepeaadya U COBEPILICHUE
paboTel. Bus

TCINIOIICPCaaun:

O060CHOBaHKE MPABUIT U3MEPCHUS TEMITEPATYPHI.
CpaBHEHHE Pa3JIMUHBIX CIOCOOOB U3MEPEHUSI U
IIKaJT TEMIIEPATYPHI.

HaoOsronenne n 00bICHEHHE OITBITOB,
NIEMOHCTPUPYIOININX U3MEHEHNE BHYTPCHHEH
DHEPTUU Tejla B pe3yJbTaTe TeIuIonepeaadn u
pabOThl BHEITHUX CHII.

HaGnronenue n o0bsicHEHHEe OTIBITOB, 00CYKICHHE

[MPAKTHYCCKUX CPITy&LIPIfI,
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TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonndyecTBO TEIUIOTHI.

YV neapHas TEIIO0EMKOCTD
BelecTBa. TemiooOMeH u

TEIJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEMIOBOTO
Oananca. [InaBiaenue u
OTBEpJCBaHUE
KPUCTAUTMYECKUX BEIIECTB.
VYV nenpHas TEIUIOTa
MJIaBJICHUS.
[lapooOpazoBanue u
KOHJeHcanus. Mcmapenue.
Kunenue. Y nenbHast
TEIJI0Ta Mapoo0pa3oBaHus.
3aBUCUMOCTb TEMITEPATYPHI
KUIICHUS OT aTMOC(EpHOTo
TTaBJICHUS.

DHeprus TOIJIMBA.

Y ienpHas TenjaoTa
CrOpaHusl.

[IpuHIIUTIBI pAOOTHI
TeroBbIX aBurarenend KI1J]
TEIJIOBOTO JIBUTATEISI.
TeroBbie ABUTATENIN U

JIEMOHCTPUPYIOIINX PA3JIUYHBIEC BUIBI
TEIUIONEPEAAYM: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3Ty4YCHUE.

MccaenoBanue sBJIEHUS TEINIOOOMEHA

[PY CMEMIMBAHUN XOJOAHOM U TOPSTYEN BOJIBL.

HabnrofeHue ycTaHOBICHUS TEMIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOIHOM BOJOM.
Onpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TIOJTYYEHHOT'O BOJOW MPHU TEIII000MEHE
C HarpeThIM METATUYECKUM ITUITUHAPOM.
Omnpenenenue (M3MepeHue) yaeabHON
TEIIOEMKOCTH BEIIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

MPH TETIOOOMEHE.

AHaNM3 CUTyallui IPAKTUIECKOTO
WCITOJTb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepHuaoB, HAPUMED, B LEIIAX
HHEProcOepeIKSHUSI: TCTIION3OJISIHA,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue sSiBJieHU ucnapeHus u
KOHJICHCAITUH.

VccnenoBanue mporiecca UCapeHus
Pa3IMYHBIX )KUIKOCTEM.

OObsiCHEHUE SBJICHUHN UCTIAPCHUS H

KOHACHCAIIM1 Ha OCHOBC aTOMHO-
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3al[MTA OKPYKAIOIIEH CPEBI.
3aKOH COXpaHEHUS U
peBpaIllCHUs SHEPTUH B
TEIJIOBBIX MPOLECCaX

MOJICKYJISIPHOTO YUCHHSI.
Ha0nronenue u o0bsiCHEHHE ITpoLiecca KUIEHUs, B
TOM YHCJIC 3aBUCUMOCTH TEMITePATyphl KHTICHUS OT
TTaBJICHMUS.

Onpenenenue (M3MEpPEHUE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3/1yXa.

HaOmtonenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIeCTBa, HAPUMED, JIbJA.
CpaBHEHHE MPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKHUX TE M Pa3MATUCHUS TTPU
HarpeBaHu aMOpP(HBIX TEI.

Onpenenenue (M3MepeHUeE) yIeIbHONU TETUIOTHI
TUTaBIICHUS JIbJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KPUCTAJIM3AI[MN HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Perienre 3a1a4, CBSI3aHHBIX C BRIUMCICHUEM
KOJIMYECTBA TEIIOTHI B MPOIIECCax TEIIONepeaaun
MPY TJIABJICHUU W KPUCTAJUIU3AIUHU, UCTIAPCHUU U
KOHJICHCAIIMU. AHAITN3 CUTYallui IPAKTHIECKOTO
MPUMEHEHUS SIBJICHUH TUTABJICHUS U
KpUCTAJUIU3AIUH, HATIPUMED, TTOJTyICHHE
CBEPXYHCTHIX MaTEPHAJIOB, COJIEBAsl TPeJIKa U JIp.
AHanu3 paboThl M OOBSICHEHNE TTPUHITUTIA
NECTBHS TETIJIOBOTO ABUTATEIS.

Brruncinenue KkoiaudecTBa TCIIIIOTHI,
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BBIJICIISIFOIIECTOCS IIPU CTOPAHUU PA3JTUYHBIX BUJIOB
torumBa, U KITJI nBurares.

OO6cyXIeHNEe PKOJTOTHUYECKUX TTOCIISACTBUN
VCIIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHus, TEIJIOBBIX U TUAPOIICKTPOCTAHIIUN

Hrtoro o pazneny

28

Pa3znen 2. JieKkTpruyecKue 1 MATHUTHBIE SIBJICHUS

2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsKEHHBIE TENA U UX
B3aMMO/ICHCTBHSI

7

DJICKTpU3ALIMS TEJL.

J[Ba poJia SIEKTPUUECKUX
3apsAn0B. BzaumonaerncTeue
3apsSKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTD

CHJIbI BBaHMOHCﬁCTBHH

3apSKEHHBIX TEJ OT BEJTUYUHBI
3apsAI0B U PACCTOSTHUS MEXKITY

TeIaMu ). DJIICKTPUIECKOE
noJIe.

Hanpsxk€aHocTh
PIIEKTPUYECKOTO MOJIS.
[[pyHIMD Cynepno3ULuU
PIEKTPUUYECKUX MoJieh (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenu snektpuyeckux
3apsI0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
CtpoeHue atoma.

[IpoBOIHUKY U

HabmroieHue u mpoBeicHrEe OIBITOB 110
SJIEKTPU3ALMN TEJ IPU CONPUKOCHOBEHUU U
VHYKLHAEH.

HaoOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsiCHEHUE TTPUHITUIIA ICUCTBHUS JIEKTPOCKOTIA.
OOBsiCHEHUE SIBIICHUM JICKTPU3ALMY TPU
CONMPUKOCHOBEHUHM TEJT U MHIYKIIUEH C
HMCIOJIb30BAHUEM 3HAHUM O HOCUTEISAX
PJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3HaBanue 1 0ObsICHEHUE SIBJICHUN
PJIEKTPU3AlMU B TIOBCEHEBHOM KU3HMU.
HaOmroneHne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINAX 3aKOH COXPAHEHUS
PIEKTPUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
MccienoBanue IEMCTBUS DJIEKTPUUECKOTO MOJIST HA
MMPOBOJAHUKH U JUAJICKTPUKHU
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NTUAJICKTPUKHU. 3aKOH
COXpaHEHUS ANEKTPUUECKOrO
3apsjia

2.2

[ loCcTOSTHHEII
DJIEKTPUUYECKUNA TOK

20

DJIEKTPUYECKUM TOK. Y CIIOBUS
CyILIECTBOBaHMUS
PIEKTPUUYECKOTO TOKA.
CTOYHUKY TTOCTOSTHHOTO
ToKa. JlercTBUs
PIEKTPUYECKOTO TOKA
(TeTuIOBOE, XUMHUUYECKOE,
MarHUTHOE).
DJIEKTPUYECKUN TOK B
YKUJIKOCTSIX U ras3ax.
DiiekTprueckas uemns. Cuiia
TOKa. DJICKTPUUECKOE
HaIpPsDKEHUE.
ConpoTuBiieHHE MPOBOIHUKA.
Y 1eIbHOE CONPOTHUBIICHUE
BemiecTBa. 3akoH Oma 11st
y4acTKa LIEeTH.
[locenoBaTenbHOE U
napaieIbHOE COCIMHEHHE
MPOBOJIHUKOB.

PaGoTa U MOIITHOCTH
PIEKTPUUYECKOTO TOKA. 3aKOH
Jxxoymnsa-Jlenna.

DJIEKTPUUECKUE TIETTH U

HaOmtonenue pa3nuyHbiX BUAOB IEUCTBUS
DJICKTPUUECKOTO TOKA U OOHAPYKEHHUE ITUX BUIOB
TENWCTBUS B IOBCEeJHEBHOM ku3HU. Habmronenne
BO3HUKHOBEHHS Ia30BOT0 pa3psijia U
DJICKTPUYECKOTO TOKA B XXHAKOCTH COOpKa u
WCIIBITAHUE YJIEKTPUUECKOM 1IEMU MOCTOSIHHOTO
TOKa.

3MepeHne cuiibl TOKa aMIIEPMETPOM.

3MepeHne 3JIeKTPUUECKOTO HATPSKEHUS
BOJIbTMETPOM.

[IpoBenenrie 1 0O0BICHEHUE OMBITOB,
NTIEMOHCTPUPYIOIINX 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJICHUS MPOBOJHUKA OT €r0 JIJIMHBI,
MJIOIIAY TIONIEPEYHOTO CEUCHUS U MaTepuara.
MccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa,
MPOTEKAIOIIETO Yepe3 PEUCTOP, OT
COIPOTHBJICHHUS PE3UCTOPA U HATIPSLKEHUS Ha
pE3UCTOpE.

[IpoBepka nmpaBuia CI0KEHUS HAMIPSHKEHUMN TpU
MOCJIEIOBATEILHOM COCIMHEHUU ABYX PE3UCTOPOB.
[IpoBepka npaBuiia i1l CHIIbI TOKA MIPU

[MapauICJIbHOM COCANHCHUHN PC3UCTOPOB.
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NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 CUTyalui NOCJIEI0BAaTEIBHOTO U
[apajuIeIbBHOTO COETMHEHUS IPOBOAHUKOB B
NIOMAIIHUX IEKTPUYECKUX CETAX.

Pemrenne 3a1a4u ¢ MCIIOJIb30BaHUEM 3aKkoHa OMa u
dopMyi pacuéra 3IEKTPUUECKOTO COMTPOTUBIICHHUS
[IPU IIOCJIEIOBATEIILHOM U IIapaJlIeIbBHOM
COEIMHEHHH NMPOBOAHUKOB. OnpeneneHue padoTsl
DIEKTPUYECKOTO TOKA, MPOTEKAOLIETO Yepes
pE3UCTOP.

Ornpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HAa PE3UCTOPE.

lccienoBanue 3aBUCMMOCTH CHJIBI TOKA Yepes
JTaMITIOYKY OT HalpsDKeHHs Ha Hed. Onpenenenue
KII/] nHarpeBareis.

VccnenoBanue npeoOpa3oBaHusi SHEPTUU TIPU
nobEME rpysa anekTpoasurareneM. O0bsCHEHHE
YCTPOWMCTBA Y MPUHIIUIIA ICHCTBUS JOMAITHUX
HIIEKTPOHArpeBaTeNbHBIX TPUOOPOB. OOBsCHEHNE
[IPUYMH KOPOTKOT'O 3aMbIKaHMS U IIPUHLMIIA
NICWCTBUS IUIABKUX NpeoxXpaHuTencil. Pemenue
3a71a4 C UCII0JIb30BaHueM 3akoHa J[oynsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTOosSTHHBIE MArHUTHI.
B3anMoaelicTBHE TTIOCTOSHHBIX
MaraiuToB. MarauTHoeE IoJe.
MarautHoe noJie 3eMiIn

MccinenoBanyue MarHuTHOTO B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

3y4yeHre MarHuTHOTO IOJI HOCTOSTHHBIX
MarHuTOB MPU UX OObETMHEHUU U Pa3JIeICHUH.

IcciienoBanne MarHUTHOT'O B3aUMOJIEUCTBUSA
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1 €ro 3HauCHHE IS )KU3HU Ha
3emie. OnwIT Dpcrena.
MarauTHoe 1oJie
BJIEKTPUYECKOTO TOKA.
[[pumenenue
SJIEKTPOMArHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TMOJISI
Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb
MOCTOSSHHOT'O TOKA.

M cnonb3oBaHue
PJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMUCTBAX U
Ha TPAHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.
3y4yeHre MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IPU UX 0ObETMHEHUU U pa3JIeICHUH.
[IpoBeeHNEe ONBITOB MO BU3yaln3allMK OIS
MMOCTOSTHHBIX MarHUTOB.

M3ydyeHue sSBIICHUSI HAMAarHU4YMBaHUS BEIIECTBA.
MccnenoBanue NEUCTBUS JIEKTPUUIECKOTO TOKA HA
MAarHUTHYIO CTPEJIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIAX
3aBHCUMOCTB CHJIbI B3aUMOJICCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKA B
KaTYIIKE.

AHQJIN3 CUTyallnld MPAKTUYECKOTO MPUMEHEHHUS
DIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
M3yueHue 1eiCTBUSI MArHUTHOTO MOJIST HA
MPOBOJIHUK C TOKOM.

3yueHne neicTBUs SIEKTPOABUATATEIIS.
H3mepenue KIIJ] anekTpoaBurarenbHOM
YCTaHOBKH.

Pacrio3HaBaHue 1 aHanu3 pa3jInYHbIX IPUMEHECHUN
DIICKTpOABUTATENISH (TPaHCIIOPT, OBITOBBIC
YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMarHuTHas
WHTYKITHST

OnbiTel @apanes. SBieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna.

DJIEKTPOrE€HEePATOP.

OTBITHI IO HCCJICAO0OBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
W3MEHEHUI 3HAUYCHUS U HaIIpaBJICHUA

MHAYKIOHOHHOI'O TOKa
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CnocoObl OJTy4eHUS
DIIEKTPUUYECKON YHEPTUU.
DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX HCTOUHUKAX
OSHEPTUU

Toro no pasuemny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KVIACC

NBIOKEHHUE U CIIOCOOBI
€ro OIMCaHus

MexaHn4yecKkoe JBUKEHUE.
MarepranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEPHOE ITPSMOJIMHENHOE
nerkeHue. HepapHoMmepHoe
MPSAMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU
HEPABHOMEPHOM JIBHKCHUU.
Y ckopeHue.
PaBHOYCKOpEHHOE
MPSAMOJIMHEUHOE JIBUYKECHUE.
CBo0Ooxnoe nmajgenne. OnbIThI
[ anunest.

PaBHOMEpPHOE ABUKEHUE T10
OKPYKHOCTH.

[lepron u yactora
oOpaienus. JIuneitnas u

yrijoBast CKOPOCTH.

Ne HaunmenoBanue KonnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BHJIBI IEATEIBHOCTH O0YYAIOIINXCS
/11 pa3/iesioB U TEM JacoB
y4eOHOro mpeaMera
Paznes 1. MexaHuyeckue siBJIeHUA
1.1 Mexanuyeckoe 10 AHanu3 U 00CyXIeHHUE Pa3IMYHBIX IPUMEPOB

MEXaHUYECKOTO JABHKCHHUS.

OOcyxkaeHue rpaHul IPUMEHUMOCTH MOJIETN
«MaTepragbHas TOYKay.

Onucanvue MEXaHU4ECKOTO ABUKEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TabIULA,
rpaduk).

AHQJIN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
[IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBHYKEHUS.

HaGnrogeHne MexaHnuecKoro IBUKEHUS Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUE IMyTeN U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ TeJa OTHOCUTENBHO Pa3HbIX
TEJI OTCUETA.

AHanu3 TekcTa [ anuiies 06 OTHOCUTENbHOCTH
NIBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Ornpenenenue cpegHen CKOPOCTU CKOJIbKEHUS
Opycka WM ABMXKEHUS [IapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJeHHEe CII0OCOO0B
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L{eHTpOCTpEMUTENIBHOE
YCKOPEHHE

MPUOIMKEHHOTO OIPECIICHHS] MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
NMBIDKEHUS (ITapyKa B )KUIKOCTH, MOJACIIN
DIIEKTPUYECKOTO aBTOMOOWIIS | T. 11.).
OrnpenesneHue mMyTH, TPOMICHHOTO 3a TAaHHBIN
MPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa T0
rpadrKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
NBIDKCHUS OT BPEMEHHU.

OOcyXaeHne BO3MOKHBIX TTPUHITUIIOB TICHCTBUS
MPHUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

BrIrunciieHne myTu U CKOPOCTH MPH
PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHKESHUH
Tena.

OmnpeneneHne MPONACHHOTO IMyTH U YCKOPEHUS
BIDKEHUS TeJia o TpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
NBIDKCHUS TeJa OT BPEMEHH.

IIposepxa eunomeswvl: eciu npu
PABHOYCKOPEHHOM 08UdCeHUU De3 HaUaNlbHOU
CKOpOCMU Nymu OMHOCAMCS KAK P10 HEeUEMHbIX
yucein, mo COOMBEEMCmayuue NPOMeNCYmKu
8pemMeHU 0OOUHAKOBHL.

45



Ornpenenenue yCKOpeHuUs Tela Mnpu
PAaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOU
[JIOCKOCTH.

3MepeHne nepuoia U 4acToThl OOpallleHHs Tea
10 OKPY’KHOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
NBUKEHUA TEJa M0 OKPYKHOCTHU. Perenue 3agau
Ha ONpEACICHUE KHHEMATUUECKUX
XapaKTePUCTUK MEXaHUUECKOTO JBUKCHUS
pa3nu4HbIX BUAOB. Pacnio3HaBaHue u
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUUYECKOTO JBUKCHUS B IPUPOJIC U TEXHUKE
(Ha mpuMepax cBOOOHO MaJAIONUX TET,
NIBY>KCHUS )KUBOTHBIX, HEOECHBIX TEll,
TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3auMmoeiictBue Ten

20

[IepBbiit 3akoH HproTOHA.
Bropoi 3akoH HeroToHa.
Tpernii 3akoH HprotoHa.
[[puHLMT CyNIepO3UIUU CUJL.
Cuna ynpyroctu. 3akoH ['yka.
Cuiia TpeHus: cuia TPeHUS
CKOJIbYKEHHUSI, CHJIa TPEHUS
MOKOS, IPYTy€ BUAbI TPEHUS.
Cuia TS>KeCTH M 3aKOH

BCCMHPHOTO TATOTCHHA.

Hab6ronenue u o0Cyk/1eHrne OMBITOB C
NMBIDKEHUEM TeJla TIPU YMEHBITICHUH BIUSHUS
NMPYTUX TeJl, IPEMSITCTBYIOMINX JBUKEHUIO.
AHanu3 TekcTa [ anuies ¢ onucanueM
MBICIIEHHOTO YKCIIEPIMEHTa, 000CHOBHIBAIOIIETO
3aKOH WHEPIIUU; BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

OO0cyxkaeHne BO3MOKHOCTH BBITIOJTHEHHS 3aKOHA
WHEPITUHU B PA3JTMYHBIX CHCTEMaX OTCUETA.

HaOmronenue u o0Cy)1eHue MEXaHMIeCKUX
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'Y ckopeHue cBOOOIHOTO
MmajicHus. /[BuKeHne miaHer
BoKpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMOCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuaIbHON
TOYKU. AOCOTIOTHO TBEPIOE
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpalllcHUd. MOMEHT CUJIBI.
LlenTp TsKECTH

SBJICHUM, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
NMBIDKEHUU OTHOCUTEITLHO KaOMHETa (PU3HKH.
JlelicTBUs C BEKTOpaMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Hab6ronenue u/minm npoBeicHUE OIbITOB,
NTIEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHaN3 U 00BSICHEHUE SIBJICHUM C
MCII0JIb30BAaHUEM BTOPOro 3akoHa HeroToHa.
Pelienue 3a1a4 ¢ UCMOIb30BaHUEM BTOPOTO
3akoHa Hbpl0TOHA M MpaBuiia CI0KEHUS CUJL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHaN13 CUTyaIui, B KOTOPBIX HAOIIOAI0TCS
yrapyrue negopManuu, u uX 0ObsICHEHUE C
MCIIOJIb30BaHMEM 3aKOoHa [ yka.

Pemienue 3ama4 ¢ ucnosib30BaHueM 3akoHa I 'yka.
M ccnenoBanre 3aBUCUMOCTH CUJTbI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO6cyxxaeHue pe3ysbTaToB UCCIEAOBAHMUS.
Omnpenenenue koddumreHTa TpeHus
CKOJIbKEHHUSI.

M3MepeHne CHIIbI TPEHUS MTOKOS.
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Pemienue 3a1au ¢ uCroiab3oBaHUuEM (POPMYIIbI TSt
CHUJIbI TPEHUS CKOJIBKEHUSI.

AHaM3 IBYDKCHUS TEJI TOJBKO MO ACHCTBHEM
CHJIBI TSI’KECTH - CBOOOHOIO TaJICHUS.
OOBsicHEHUE HE3aBIUCHUMOCTH YCKOPCHUS
CBOOOJHOTIO I1aJICHNUS OT MAcCCHI TeJia.

Or1eHKa BEJIMYUHBI CHJIBI TATOTCHMS,
NMEeWCTBYIOIIEH MEXTy IBYMS TeaaMu (11s
Pa3HBIX MAaCC).

AHaIN3 OBYKEHUS HEOECHBIX TEJ MO AEHCTBUEM
CHJIBI TSATOTEHHUS (C UCTI0JIb30BAHUEM
JTOTIOJTHUTENBHBIX UCTOYHUKOB HH(POpPMaLIUN).
Pemenue 3a1a4d ¢ MCMOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (OPMYIIBI JIJIs1 pacdyéTa
CHJIBI TSHKECTH.

AHaAJIN3 OPUTHHAIBHOTO TEKCTA, OMMUCHIBAIOIIETO
MPOSBJICHUS 3aKOHA BCEMHPHOTO TSATOTCHHUS;
BBITIOJTHEHUE 3aJJaHUM 10 TEKCTY (CMBICTIOBOE
YTCHUE).

HaOmronenue u o0Ccy X aeHrue ONBITOB 10
M3MEHEHHIO Beca TeJla MPU YCKOPEHHOM
JIBYDKEHUH.

AHaJIN3 yCJIOBUN BOSHUKHOBEHUS HEBECOMOCTH U
Meperpy3KH.

Perienue 3a1au Ha OnpeiesICHUE Beca Tella B
Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 CUJI, IEUCTBYIOIIMX HA TEJO, MOKOSIIEECs
Ha OIOpe.
Omnpenenenre NEHTPa TSHKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXPaHEHUS

10

Nmmynbc Tena. Mi3Menenue
MMITyJIbCa. VIMITyJIbC CUIIBL.
3aKOH COXpAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
Mexannueckas paboTa u
MOIIIHOCTh. PaboTta cun
TSDKECTH, YIIPYTOCTH, TPEHHUS.
CBsi3b SHEPIUH U PaOOTHI.
[loTeHnmanbHas SHEPrus TENa,
[MOJHATOTO HAJl TOBEPXHOCTHIO
3emiu. [loreHumanbHas
SHEPIUsl CKATON MPYKUHBL.
Kunetnueckast sHEprus.
TeopemMa 0 KHHETUYECKOH
DHEPIUU. 3AKOH COXPAHECHUS
MEXAHUYECKON SHEPTUU

HaOmronenue u o0CykAeHUE ONBITOB,
NIEMOHCTPUPYIOIINX Mepeady UMITYJIbca MPH
B3aMMOJICHCTBHUH TE€J, 3aKOH COXPaHCHHUS
MMITyJIbCa MPU a0COIIOTHO YIIPYTrOM U HEYIPYTOM
B3aMMOJICUCTBUM TeJl. AHAIN3 CUTYaIIHil B
OKpY>KaroIel *KU3HU C UCTIOIh30BAHHEM 3aKOHA
COXpPaHEHUS UMITYJIbCa.

Pacrio3naBaHue SIBJICHUS PEAKTUBHOTO JIBHYKEHUS
B IIPUPOJIC U TEXHUKE.

[[puMeHeHre 3aK0Ha COXPAHEHUSI UMITYJIbCa IS
pacuéra pe3yiabTaTOB B3aUMOJICUCTBUS TeJ (Ha
pUMepax HEyNnpyroro B3auMoI€UCTBHUA,
YIPYTOTO IEHTPATHHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX
HETIOJIBHKHO).

Perenne 3a1a4 ¢ CMOJIb30BaHUEM 3aKOHA
COXpPaHEHUs UMITYJIbCa.

Omnpenenenve paboOThl CUJIBI  YIOPYTOCTH TpHU
MoIbEME Tpy3a C UCTIOIH30BAaHUEM HETIOIBUKHOTO
U TIOJIBUKHOTO OJIOKOB. I3MepeHne MOIIHOCTH.
3MepeHne MOTEeHIINATEHON SHEPTUHN YIIPYTO

nedhopMUPOBAHHON TIPYKUHBI.
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M3MepeHne KHHETUYECKOM YJHEPTUN TEJIA 110
JIJIMHE TOPMO3HOTO MyTH. DKCIEPUMEHTATIBHOE
CpaBHEHHUE U3MEHEHMUS MTOTCHIIMAIBHON 1
KUHETUYECKOW SHEPTUH TeJla MPU IBUKECHHUU 110
HAKJIOHHOM IUIOCKOCTH. DKCIIEpUMEHTAJIbHAS
[MPOBEPKA 3aKOHA COXPAHEHHSI MEXAHUYECKOMN
DHEPIUH IIPU CBOOOIHOM I1aJICHUH.
[[pyuMeHEeHnE 3aKOHA COXPAHECHUSI MEXaHUYECKOU
SHEPTUU IS pacy€Ta MOTECHIIMAIBHON 1
KUHETUYECKOW SHEprui Teia. Pemenne 3aqay ¢
MCIO0JIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHHYECKON YJHEPTUH

Htoro o paszueny
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Pasne

J 2. MexaHn4ecKHe K0JIe0OAHUS U BOJTHBI

2.1

MexaHudecKue
KOJIcOaHus

7

KonebarensHOE ABMKCHME.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOAHU: TICPHO/I, YaCTOTa,
aMIUIMTy1a. MarteMaTudecKui
U TIPY>KUHHBIN MasTHUKH.

[ IpeBpanieHne sHEepruu npu
K0JIEOATEIILHOM JIBU)KEHUH.
3aryxatomue KojaeOaHus.
BoIHyX/IeHHbIE KOJIeOaHMUsI.
Pe3onaHC

HaOmronenne xkojieOanuii mox JEUCTBUEM CHUII
TSODKECTH M YIIPYTOCTH M OOHApyKeHUE MOJ0OHBIX
KOJIeOaHMI B OKpYyKaroleM Mupe. AHaIIN3
KoJIeOaHU rpy3a HA HUTU U HA TIPYKUHE.
OnpeneneHne 4acTOThI KOJIeOaHMi
MaTeMaTUYECKOT0 U NPYKUHHOTO MasiTHUKOB.
HaOmronenue u oObICHEHUE SIBJICHUS PE30HAHCA.
VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHmit
MOBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIEPHOIa KoJIeOaHUI
rpy3a, TOJABEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaoOmronenue u o0CcyXaeHHEe ONBITOB,
MEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU TPYKUHBI.

[ [ppuMeHeHe MaTeMaTHYECKOTO U TIPYKUHHOTO
MAasTHUKOB B KaU€CTBE MOJICJICH JJIsl ONUCAHMUS
KOJICOaHMI B OKpYKAIOIEM MHUPE.

Pemenue 3a/1a4, CBSI3aHHBIX C BRIYMCICHUEM WU
OILICHKOM 4acTOThI (1Ieprojia) KoyieOaHun
H3zmepenue yckoperust c60600H020 nadeHus

2.2

MexaHn4ecKue BOJIHBI.
3BYK

MexaHu4ecKue BOJIHBI.
CBoOMCTBa MEXAaHUYECKUX
BOJIH. [IpoionbpHbIE U
norepeyHblie BOJHbL. [{nrHa
BOJIHBI U CKOPOCTbD €€
pacnpoCTpaHEHUsI.
MexaHnyecKre BOJIHBI B
TBEPIAOM TeJIe, CEUCMUYECKUE
BOJIHBL. 3BYK. [ pOMKOCTB
3ByKa M BbICOTA TOHA.
OTtpakeHue 3ByKa.
NHppa3Byk u yapTpa3Byk

OOGHapyXeHHe U aHaJIU3 BOJIHOBBIX SBICHUH B
OKPYXKaIoIeM MHUPE.

HaOmroneHre pacnpocTpaHeHUs ITPOI0IbHBIX U
MONEPEYHBIX BOJH (HA MOJEIHN) U OOHAPYKEHUE
aQHAJIOTUYHBIX BUOB BOJIH B TIPUPOJIE (3BYK,
BOJIHBI Ha BOJIC).

BrraucieHre IJIMHbBI BOJTHBI U CKOPOCTH
pacrpoCTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OIpe/ISICHUE TPaHHIT
JACTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUH.
Ha6mroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
JaCTOTHI (B TOM YHCJIIC, C UCITOIb30BaHUEM
MY3bIKaJIbHBIX HTHCTPYMEHTOB).

HaOmronenne u oObICHEHUE SBICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHaITN3 OPUTHHAIBHOTO TEKCTA, MTOCBAMIEHHOTO
MCIIOJTb30BaHUIO 3BYKa (MJIH YJIbTpa3ByKa) B
TEXHHUKE (9XOJIOKAIHS, yIbTPa3ByK B MEAUIIMHE U
1p.); BBITIOJTHCHHE 3aIaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHUE)

Hrtoro o paszueny

15

Pa3znen 3. Dj1eKTPOMATHUTHOE 1OJI€ M JJIEKT

OMAIroHuTHBIC BOJIHBI

3.1 [DnexTpoMarHuTHOE 6 DIEKTPOMArHuTHOE TOJIE. [TocTpoeHue paccyx1eHui, 000CHOBBIBAIOIINX
110JI€ U DJIEKTPOMATHUTHBIE BOJIHBL.  [B3aUMOCBSI3b JJIEKTPUYECKOIO U MATHUTHOTO
DIIEKTPOMArHUTHBIE CBolicTBa 3JIEKTPOMAarHUTHBIX [[10JIEH.

BOJIHBI BoJH. [lIkana DKCIEPUMEHTAIBHOE U3YUEHUE CBOVCTB
DIIEKTPOMArHUTHBIX BOJIH. HIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
lcnionb30BaHue MOMOIIbI0 MOOMJIBHOTO TENE(POHA).
DIIEKTPOMArHUTHBIX BOJIH I |AHAJIN3 PEHTT€HOBCKUX CHUMKOB YEJIOBEYECKOTO
COTOBOU CBSI3U. Opra’Hu3ma.

DNEeKTPOMAarHuTHAsI MpUpoia |AHAJIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSIBICHUS

ceera. CKOpOCTh CBETA. PIIEKTPOMArHUTHOIO U3IyYEHHUS B IPUPOJIE:

BoHOBbIE CBOMCTBA CBE€TA  PKMBBIE OPraHU3MbI, U3JTy4Y€HUs1 HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).
Pacrio3HaBaHuE U aHAJIN3 PA3ITMYHBIX
[IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.
l3ydyeHne BOITHOBBIX CBOWCTB CBETA.
Pelenue 3a1a4y ¢ UCMOIB30BAHUEM (POPMYIT [Tt
CKOPOCTHU 3JEKTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOThI CBETA

HToro o paszneny 6
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Pasnen 4. CBeToBbBIC ABJICHUSA

4.1 [3akoHBI
pacrpoCTpaHEHUs CBETa

JIydeBast MOJeb CBETA.
VcTouHukH cBeTa.

[ IpsiMmosIHETHOE
pacrpoCTpaHEHUE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenue cBeta. [Inockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[IperomiieHne cBeTa. 3aKOH
npeiaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA.
M cnonb30BaHKUE MOJHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJIAX

HaGnroeHue onbIToB, 1EMOHCTPUPYIOLIUX
SIBJICHUE TPSMOJIMHEHHOTO pacIpOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJIYyTEHU), U UX
WHTEPHPETALNS C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOI'O JIy4Ya.

OOBbscHEHUE U MOJEIIMPOBAHUE COJTHEYHOTO U
JTyHHOI'O 3aTMEHUM.

VccnenoBaHue 3aBUCUMOCTH yTila OTPaKeHUs
CBETOBOTO JIy4a OT yrjia naJeHHUs.

3ydyeHue cBOMCTB M300pakeHUs B IIIIOCKOM
3epKajie.

Habito1eHue 1 00bsCHEHUE OIBITOB 10
MOJIY4EHUIO U300PAKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmroaenue u o0bsicHEHUE
OIBITOB IO MPEJIOMJICHUIO CBETA HA TPaHULIE
Pa3IMYHBIX CPEJl, B TOM YHCJIE OINBITOB C MOJHBIM
BHYTPEHHHMM OTpakeHHneM. MccnenoBanue
3aBUCUMOCTH YTIJIa IPEJIOMJIICHHUS OT yIJia
MaJICHUs] CBETOBOTO JIy4a Ha FPaHULE «BO31yX-
CTEKJIION.

PacriozHaBaHue SIBJICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 U 00bSICHEHUE SIBJICHUSI ONITUYECKOIrO
MUpaxa.

Perenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHOB

OTDAXKEHUA U IIDEITOMIICHUSA CBETA
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4.2  JIuH3BI 1 OITHYECKUE 6 Jlunza. Xox mydeii B muH3e.  ([lonydyeHune n3o0paxeHuit ¢ TOMONIIBIO
MpUOOPHI Onrtuueckas cucrema coOuparoniel U paccernBarollen JIMH3.
doroanmnapara, MEKpockona u [OrnpenenacHue (pOKyCHOro pacCTOSHUS U
Tesieckorna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3bI. AHAN3
OIITHYECKAsI CUCTEMA. YCTPOMCTBA Y MPUHIMUIIA IEMCTBUS HEKOTOPBIX
biuzopykocTs U ONTUYECKUX MPUOOPOB: (hoTOoamIapara,
MaTbHO30PKOCTh MUKpPOCKOIIa, Teseckomna. 3yuenue Mozienu riasa
KaK ONTHYECKOW CUCTEMbI. AHAINU3 SIBICHUHN
0JIM30PYKOCTH U TAIbHO30PKOCTH, IPUHITUIIA
TIEVICTBUSI OYKOB
4.3  |PaznoxxeHue 6enoro 3 Pasnoxxenue 6enoro ceera B |HabroaeHue pa3ioxeHus 0eI0ro cBera B
CBETa B CIIEKTP cnektp. OnbiTel HploTOHA. CIEKTP.
Clio)keHue CreKTpaIbHBIX Habmronenre u 00bsICHEHHE OIBITOB 11O
BeToB. Jlucnepcus ceeta MOJIYYEHHUIO OEJIOr0 CBETA MPH CIOKEHUU CBETA
Pa3HBIX 1IBETOB.
[IpoBeneHne U 00BICHEHUE OMBITOB MO
BOCITPUSTHIO 1[BETA MPEAMETOB MPHU UX
HAOJII0ICHUH Yepe3 LBETOBbIE (DUIIBTPHI (LIBETHBIE
OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbIe sIBJIEHUSA
5.1 [Ucnyckanue u 4 OmsiTel Pesepdopma u OGcysxaenue 1iean onsIToB Pesepdopa mo

IIOTJIOICHUC CBCTA
aTOMOM

Monens atoma bopa.

VcnyckaHue U MOIJIOIIEHNE

[JIaHCTapHas MOACIIbL aTOMA.

HCCICAOBAHUIO aTOMOB, BEIIBHXKXCHHNEC T'HIIOTE3 O
BO3MOJKHBIX PC3YyJIbTATaX OIIBITOB B 3aBUCUMOCTHU

OT IMpCAIoJaracMoro CTpoOCHUA
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cBera aToMOM. KBaHTBL.
JInHenyaTbie CIIeKTPbI

aTOMOB, (JOPMYJIMPOBAaHUE BBIBOJOB U3
PE3yJbTATOB OIBITOB.

OO6cy:x1eHne IpOTUBOPEUHIA IIIIaHETAPHOU
MOJICJIM aTOMa U OCHOBAHUM JUIsl TUIIOTE3bI bopa
O CTAalMOHAPHBIX OPOUTAX IEKTPOHOB.
Habto/1eHue CIUTOMIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITy4YECHHUS

5.2

Ctpoenue aTOMHOTO
s71pa

PannoakTuBHOCTB. Alb(a-,
OeTa- U raMMa-u3IyYEHUsI.
Crtpoenue aTOMHOTO Sapa.
HyxnoHHas MOJIE€Ib aTOMHOTO
sapa. M30TomBL.
PannoakTuBHbBIC
npespatenus. [lepron
MoJIypacnazsa aTOMHBIX SIIEP

OO6cCyKaeHne BO3MOXKHBIX TUIIOTE3 O MOJACIIAX
CTpOEHUS Sapa.

Ornpenenenue coctasa siAep MO 3aJaHHBIM
MAaCCOBBIM U 3apsI0BBIM YUCJIaM U 10
[MOJIOKEHUIO B IEPUOANYECKON CUCTEME
DJIEMEHTOB.

AHaIM3 U3MEHEHUS COCTaBA SIpA U €r0
[MOJIOKEHHUSI B IEPUOIUYECKON CUCTEME TTPH a-
PaINOaKTUBHOCTH.

lccnenoBanue TPEKOB a-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OO0HapyxeHue U U3MepeHue paarualuoOHHOTO
(dhoHa ¢ TOMOIIBIO JI03UMETPA, OLIEHKA €T
VHTEHCUBHOCTH.

AHanmn3 OMOJOTHYCCKUX M3MEHCHUM,
MPOUCXOIAIINX MO ICHUCTBUEM PaIUOAKTUBHBIX
V3Jy4YCHUH.

crnonb30BaHNUE PAIMOAKTUBHBIX U3JTYUYCHUH B

MCANITMHC
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5.3 [SlnepHble peakiuu 7 SnepHbie peakuuu. 3akoHbl  |PernieHue 3a1a4 ¢ UCIoIb30BaHUEM 3aKOHOB
COXpaHEHHUS 3apsAJI0BOTO U COXpPaHEHMSI MAaCCOBBIX U 3apsA/I0OBBIX YHCEN HA
MacCOBOT'O YHCEJI. DHEPIUsl  |ONPEAEIICHUE PE3YJIbTATOB SIIEPHBIX PEaKLU;
CBsI3U aTOMHBIX sifiep. CBsI3b  [@aHAJIW3 BO3MOYKHOCTHU MJIM HEBO3MOKHOCTH
MaccChl M JHEpruM. Peakuun  [A1€pHOM pEaKLINH.
CUHTE3a U JCIICHUS AIEP. OueHKa 3HEpruM CBS3H SJIEP C UCIOJIb30BAHUEM
Wcrounnku 3Heprun ConHia |(popMyinbl DUHIIITEHHA.
1 3BE31. SaepHas sHepreTuka. (O0CyXKAECHUE MEPCIIEKTUB UCTI0JIb30BaHUS
JlelicTBUSA paAUOAKTUBHBIX  [yIPaBISIEMOI'O TEPMOSACPHOIO CUHTE3A.
W3JIy4YEHUN HA JKUBBIC OOcyXaeHue NpeuMyIEecTB U SKOJIOTUYECKUX
OpraHu3MbI Mpo0JIeM, CBA3aHHBIX C SIIEPHON SHEPreTUKON

Htoro o paszneny 17

[loBTOPHUTEIBLHO-00001IAK0IMIA MOAYJIb

[loBTOpEHUE U
0000111eHNE
coJiepKaHus Kypca
¢dbusuku 3a 7-9 knaccel

9

Cucremaruzanus u
000011IeHHE TPEAMETHOTO
COJIEp>KaHUs U OIbITA

eI TEIIbHOCTH,
MpUOOPETEHHOTO NPHU
M3y4E€HUU BCETro Kypca
(bU3UKHA OCHOBHOTO OOIIIETO
oOpa3oBaHUsl.

[loaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHY
Mo (pU3MKeE 11 00yJaronuxcs,
BBIOpPABILINX ATOT YUEOHBIN

MpEaMET

BrlnonHeHre yueOHbIX 3aaHuil, TPEeOYyIOMMX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

- NPUMEHEHUS MOJTYYSHHBIX 3HAHUH JJIsI
HAayYHOTO 0O0BSICHEHUS (PU3MUECKUX SIBJICHUI B
OKpYXarollel MPUpoe, B MOBCETHEBHOM KU3HU
U BBISIBJICHUS (DU3MUECKUX OCHOB pAJa
COBPEMEHHBIX TEXHOJIOTHUH;

- IPUMEHEHUS] OCBOCHHBIX 3KCIIEPUMEHTAIBHBIX
YMEHHM JIsl UCCIe10BaHus (PU3NUECKUX

HBHCHHﬁ, B TOM 4YHMCJIC AJIA IMIPOBCPKH I'KMITIOTE3
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U BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenue pacu€THBIX 3a/1a4, B TOM YHCIIE
MPEeINOoJIararoluX UCTIOIb30BaHIE (PUIUIECKIX
MOJIETIEN 1 OCHOBAHHBIX Ha COAEpPKAHUU
pa3IMYHBIX Pa3/IeNoB Kypca PU3UKH.
BbInosHEHNE U 3aliuTa IPYIIIOBBIX WK
WHMBUAyAJIBHBIX IPOEKTOB, CBA3aHHBIX C
coJiep >KaHueM Kypca (pU3uKH

Toro mo pasneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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