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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEIACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepkaHue mnporpaMMbl 1O (U3MKE HaMpaBiIeHO Ha (opMuUpoBaHHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM 00y4eHHs, a TaKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no u3uke ycTaHaBIMBaET paclpeiesieHue yaeOHOro MaTepurana
Mo rojaM o0ydeHus (1o Kjaccam), MmpejjaracT NpUMEpPHYIO MOCIeA0BaTEIbHOCTh
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma no ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMBl [0 Y4EOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHOHAYyYHYIO KAapTUHY MHpA,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HAHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHOH T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickoir ®exepanuu, peamu3yrONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJIE TTO3HAHMS U (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (HU3UKH TSI PA3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTkeHne JTHX IeJield mporpaMMbl 1O (U3WMKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pPACUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu TpoPeCCHOHATIEHON JeATETLHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



OO11ee yuCIO YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 272 4Jaca: B 7 kiacce — 68 gacoB (2 gaca B Henenmo), B 8 kimacce — 102
yaca (3 yaca B Hememwo), B 9 kimacce — 102 wyaca (3 waca B HEIENIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JI€NAeT BHIOOp MPH MPOBEACHUU
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA

7 KJIACC
Pu3ukKa 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O mnpupone. SBimeHus npupoxasl. DHU3MUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbL. M3Mepenune Qu3ndeckux BenuuuH. Duznyeckue
npudopsl. [lorpenHocts u3mepeHnii MexyHapogHasi cCucTeMa euHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3HIeCKUX SBJICHUN C TOMOILBIO MOJIeTel

Hemoncmpauuu.
1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC
SBJICHUS.

2. ®duznueckue nmpuOOPHl U MPOLEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomel u onvimol.

1. OnpeneneHue IEHBI JEICHUS KAl U3MEPUTETHLHOTO MpUdopa.

2. M3MepeHue pacCTOSHUMU.

3. HM3mepenue o0bEMa KUIAKOCTH U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MajbIX Tel.

5. M3Mepenune TeMmieparypbl MpHU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIOTE3bI: JATBbHOCTh MOJIETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

IlepBoHaYa/ibHBbIE CBEACHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIIECTRA.

JBrxkeHnue dacTtull BemiecTBa. CBsI3b CKOPOCTH JBHKEHUSI YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGnronpenne OpoyHOBCKOTO ABMXKEHUS.

2. HaGmonenue nuddyszuu.



3. HaOmiomenue  siBmeHWd,  OOBSACHAIOMIMXCS  NPUTSHKEHUEM WM
OTTAJIKMBAHUEM YaCTUI[ BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka pauameTpa aroMa METOJAOM pPsioB  (C  UCIHOJb30BaHUEM

dboTtorpaduii).

2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.

SlBnenue wuHepnuu. 3aKOH MHEpUMHU. B3anMoAeiCcTBUE TeN KAk MNpPUYMHA
U3MEHEHUsI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.

Cwita Kak XapakTepucTHKa B3auMoAeucTBhs Tell. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKkoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGmronenue siBjeHUST MHEPIIHH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEN.

R e

CnoxeHue CUJl, HallPpaBJICHHBIX M0 OJTHOM MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMXKEHUs (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHre CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOU INIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
IIPYKUHBI OT IPWIOKEHHOW CHJIBI.
5. ONBITHI, 1€MOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH AABJICHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBue IJIaBaHUs TeJ: MJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. VccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmBITBI, JIEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIICH CHIIHI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHS pblyara K OJIOKY.

R A
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«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass 3Heprus. KuHeTrnueckas M NOTEHIMAIbHAs 3HEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl IpOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JBHXEHHUM Tela

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HMzmepenue KIIJl HaKITOHHOM IIIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

TermoBble sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudectBo TemoTsl. YaenbHas TEMIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro naBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHue TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HaOmronenune nocTostHCTBA TeMIEpaTyphl IPU TUIABJICHUU.
Mojienu TenJIOBbIX JIBUTraTEICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKUX 3apsafoB. B3aumonenctsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHumn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MAapauIeNIbBHOE  COCIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. M CIOnb30BaHME 3JIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKUI TOK B KUJIKOCTH.
. I'a30BbIM pa3psn.
. I3mepenue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTPUYEeCKOro HapsKEHUS BOJIBTMETPOM.
Peocrar n MmarasuH cOnpoTUBIICHUN.
. Bzaumonencrere noCTOSSHHBIX MATHUTOB.
. MopaenupoBaHue HEBO3MOXKHOCTH pa3/IeJI€HuUs IIOJIFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

L.

SEEERCLENE S B

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSHHBIX ~MAarHUTOB IMpPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECUCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3ydeHue 1elcTBUS MarHUTHOIO ITOJIsI HA IIPOBOJHMK C TOKOM.

19. KoHcTpynpoBaHue u n3yueHue paboThl 3JEKTPOABUTATES.

20. M3mepenue KII/1 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. ONBITBI TIO MCCJIEIOBAHUIO SIBIIEHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Mexanudeckue siBJICHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHEHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOPOCT.
HesecoMocTe 1 neperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOmroneHne MEXaHUYECKOTO JABUKEHUS TeJla OTHOCUTEIBHO PA3HbIX TEJ

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

L.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl CHJIBI  YOPYrOCTH MOpH  MHOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3y4yeHune 3aKk0Ha COXpaHEHUsI SHEPTUH.
MexaHuveckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHMil TeNl MOJ JOEHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezneneHue 4YacTOThl M MepHoja KojeOaHMH MaTeMaTH4ecKOro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnepoBaHue 3aBUCUMOCTH TMEpPHOa KOJIeOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

SEEER L

4. WccnenoBaHue 3aBUCUMOCTH MEepHoa KoueOaHUi Mpy>KMHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCHUMOCTU NEpHOJa KoJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3MepeHune yCKOpeHHs CBOOOJHOIO MaJCHMS.
JIEKTPOMATHUTHOE T0JIe U JJIeKTPOMATHUTHbIE BOJIHBI.
DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana >JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBoHCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHune CBOWMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOWJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTuyeckas cuUcTeMa. BIM30pyKoCTh H
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J 1y4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaens riasza.

11. Paznmoskenne 6emoro cBeTa B CIEKTP.
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12. [lomydenne 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HMccnenoBaHne 3aBHCHMOCTH yIjla OTPaXEHHUS CBETOBOTO Jyda OT yrIja
aJICHHUS.
N3yuenune xapakTeprucTUK N300paXeHus peIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yTila MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
NaJCHUS HA TPAHUIIE «BO3TyX—CTEKIION.



4. Tlomydenne n300pakeHUH C ITOMOIIBIO COOMPAFOIICH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.
KBaHnTOBBIE SIBICHUS.

Onwitel Pe3epdopna v muanerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PagnoaktuBHoCcTh. AJbda, 6eTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepuon nmomypacnaaga aTOMHBIX s1I€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHHW HA YKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CnexTpsl pa3Iu4HbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmroneHue CIUIOMIHBIX U TMHEHYaThIX CIIEKTPOB U3TYUEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTHULBI 110 TOPMO3HOMY
nytH (1o doTorpadusim).

3. W3mepeHue pagnoakTMBHOTO (poHa.

S e

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENTHEHO-0000MAIINNI MOIYJIb TIPEAHA3HAYCH TSI CHCTEMaTH3aIlluN
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
IPHOOPETEHHOTO TIPHU U3YYCHUHU BCETO Kypca (PH3MKH, a TaKXKe I TMOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Tpu m3ydeHNM TAHHOTO MOJYJIS PEaTU3YIOTCS M CUCTEMATU3UPYIOTCSI BHJIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHas! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICTOBAHWS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4To OOyYalol[UMecs BBIMOJHAIOT 33aJaHUs, B KOTOPBIX WM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOMYyUYEeHUS TEOPETHUECKUX BHIBOJIOB,;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEE BaXXHBIX JOCTIKCHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTHUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 000O0MIaroero xapakrepa. Moaynb 3aBepIIaeTcsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ylbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAJIbHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH Oe€30macHoro o0pa3a JKW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIEKCUU, MPU3HAHHE CBOEr0 IpaBa Ha
OIIMOKY U TaKOI'o ke MpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B pPELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3alu, Topojia, Kpas) TEXHOJIOTUYECKON U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOdeCCrid, CBI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEIBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
NPOEKTOB (U3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE Je(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOUX JEHCTBUHA C Y4YETOM BIMSHHUS Ha OKPYXAIOLIYI Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBISABIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJSITh TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoW Quznueckoin
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEILHO COCTABICHHOMY ILJIAHY OIIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3aIIPOCHI IPHU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (OpPMY TpEACTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIPOCHI 110 CYHIECTBY O0CYKAaeMOM TeMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHUrasi KAUeCTBEHHOTO pe3yIbTaTa o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nuecKon 3a1auu Win
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTyalllH U MPEJIaraTh MiaH €€ N3MEHEHNUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY APYrOro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUH (HU3NIESCKUX 3a71a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBieHus (auddy3us, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMHU, XUIKOCTAMU U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HcCIe (U3UYECKUE SBICHUS B TPUPOJIE:
NPUMEPHI JIBUKEHUS C Pa3JIMUYHBIMU CKOPOCTSAMH B >KMBON U HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpEeHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3yeMbIX  BEJIMYMH, HX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MPOBEPSIEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeaoKEHHOMY IIaHy, (UKCHUPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICICTBUE MAarHuTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM TPABUIBHO  TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI  pEIIeHHUs] 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3MYECKUX SABJICHUM WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATypbl KUIAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXHOCTH BO3/yXa, CHJIbI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTH
COINPOTHUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATEIIBHOIO M NApPaJUIEIBHOIO  COCAUHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHUs (PU3NYECKUX BEIUYMUH (yZIesibHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJII0OIaTh MpaBUJia TEXHUKU 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieuyeHus: 6€30MacHOCTU MPH O0pallleHUH ¢ MPUOOpaMH U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H MNyTEM CpPaBHEHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH yYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHET, BiaeTh NPUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCIE NYyOJIMYHO MPEACTABISATh PE3YJIbTaThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB pachpenessTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOHMIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHKEHUA, AchopMalius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEWHOE [BIKEHHUE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PaCIpOCTPAHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN ()OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOE H3IydeHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIEC CBOMCTBA Te M (PU3MUECKHEC SIBJICHUS, MCTIOIb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
TIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATHh KPaTKOE
YCIIOBHUE, BBISIBISTH HEIOCTAIOIINE MM U30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (U3MUYECKHUX BEJIMYMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpEIHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONnTHYecKass Cujia CcoOupamomield JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJIeJb aroMma, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH O0palleHNuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHere, caMOCTOATENBHO (GOPMYIHPYS MMOUCKOBBIN 3aMpoc, HaXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MHTEpHET, BIafeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyectBo 4yacos
Ne HaunmeHoBaHue pa3aeiioB DJIeKTpOHHbIe (LM (POBbIe)
KoHnTtpoJbHbie IIpakTH4eckue
1/l | ¥ TeM NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

11 ®dusuka - HayKa 0 IPHPOJIC 2 bubmmorexa [IOK
' YK pHpoa https://m.eds00.ru/7f416194
bubnuorexa [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.eds00.ru/7f416194
13 EcrecTBeHHOHay4HbIN 5 1 bu6nuoreka [JOK
' METO/ ITO3HAHUS https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuorexa [IOK

2.1 1
Crpoerme semectsa https://m.edsoo0.ru/7f416194

JIBr>xeHue u

2.2 B3aHMMOJENCTBUE YaCTU 2 1 Bubmaorexa ITOK
' g 8 https://m.eds00.ru/7f416194
BEIECTBA
53 ArperaTHbl€ COCTOSIHUS 5 bu6muoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

3.1 Mexauiieckoe ABIKCHIE 3 https://m.edsoo.ru/7f416194
39 Wuepnus, macca, 4 bubnunorexa LIOK
' IJIOTHOCTH https://m.edso00.ru/7f416194
bubnunoreka LIOK
3.3 Cuna. Bupet cun 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JTaBJICHUS TBEPIBIMU 3 bu6nmorexa LIOK
' TETaMH, KUIAKOCTIMU U https://m.eds00.ru/7f416194
razaMu
bubnunoreka LIOK
4.2
Jlaprertne xiKoCTH > https://m.eds00.ru/7f416194
bubmnoreka IIOK
4.3 ATmochepHOe faeHHe 6 https://m.edsoo.ru/7f416194
eMCTBHE )KUIKOCTH U ra3a
4.4 fa or ncéHleloe B HUX 7 bubmorexa HOK
' py https://m.edso0.ru/7f416194
TENO
Wroro no pazneny 21

Pa3zpnen S. PaGoTra u MOIHOCTB. JHeprus

bubmmorexa [JOK
> Pabora wmotmocT? ’ https://m.edso0.ru/7f416194
bu6muoreka [JOK
2 IT
’ porTHE METRAE ° https://m.eds00.ru/7f416194
5.3 MexaHuueckasi JHeprHst 4 bubimoreka [IOK

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Uroro no pazgeny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

HauMeHnoBaHue KoanyecTBO 4acoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3ieJioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MporpamMmMbl padoTbI padoTbI
Pa3gen 1. TensioBbIe sIBJICHUS
CtpoeHue u cBoiicTBa bubnuoreka [IOK
11 6
BEIIECTRA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T .
CTIOBLIE MPOLECCH 33 65 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 39
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPHUUYECKHUE 3apsiabl.
2.1 3a SDKI;HHBIG TenaI:I I/IIIX 9 1 bubmorexa [JOK
' P . https://m.edsoo.ru/7f4181ce
B3aWMO/JICHCTBUE
59 [TocTostHABIN 31 10 bu6nmoreka [JOK
' JJEKTPUYECKUH TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 M 11 4
ATAHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
54 DNeKTpOMarHuTHas 7 1 bubnmoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58
Pe3epBHOe Bpems 5
OBIIEE KOJIMYECTBO
- 102 22.5

YJAC

OB I10 [TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HauMeHnoBaHue KoanyecTBO 4acoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3ieJioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MporpamMmMbl padoTbI padoTbI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHudeckoe Bu6 110K
nonMMoTeKa
1.1 €HHUE U CII0CO0 10 1 1
AABMIRCHIE 1 e . https://m.edsoo.ru/7f41a4a6
€ro OINMHCaHUS
bubmuorexa [JOK
1.2 B3anmopgeiic 20 2 3
MoAeHCTBIE Teit https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aK0OHBI COXpaHE 10 1 3
KOHBL COXpareHuA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi M BOJHbBI
51 MexaHndeckue 7 1 3 bu6mmoreka [IOK
' KoueGanus https://m.edsoo.ru/7f41a4a6
99 MexaHu4ecKue BOJTHBI. 3 1 2 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
2.3 0
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE
31 moJjic u 6 2 bu6mmoreka [IOK
' DIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6

BOJIHBI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Wroro no pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
41 3aKOHBI 6 bubmuorexa [JOK
' pacrnpoCcTpaHEHHs CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITHYECKHE 6 bubnuorexa [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
Paznoxenue 6emoro bubmuorexa [JOK
4.3 3
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgen 5. KBanTtoBble siBJIeHUA
Hcnyckanue u
51 MOTJIOIIEHHUE CBETA 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crpoenue aToMHOro 6 bubnuotexa [JOK
' apa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7
ACPHEHIE peakttan https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOY I



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IToBTOpEHUE U

000061IeHNEe bubmuorexa [JOK
6.1 9 1 2
COJIepKaHus Kypca https://m.edsoo.ru/7f41a4a6
busuku 3a 7-9 kace
Htoro mo pazneny 9
BIIEE KOJIMYECTB
OBII ol ¢TBO 102 10 25

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBieHus
npupoasl. Puznueckue
SBJICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC,
MAarauTHBIC, CBCTOBLIC,
3BYKOBBIC SIBJICHUA

dusnyeckre BEINIUHBI U
HUX U3MCPCHHUC

Ypok-uccnenoBanue
"N3mepenune Temneparypsl
IIPU MIOMOIIH >KUJIKOCTHOTO
TEPMOMETpA U AaTYUKA
TeMIEpPaTyphl"”




Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKH
U3Y4YalOT IPUPOAY.
EcrecTBeHHOHAYUYHBIN
METO/] TO3HAHHUS.
Onwucanue GU3NIECKUX
SIBJIEHUW C IIOMOILBIO
Mozeen

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccuenoBanue
"IIpoBepka rumoTe3bl:
JaJIbHOCTH I0JIETA LIapHUKa,
MYLIEHHOTO
TOPU30HTAIIBHO, TEM
0ouIblIIe, YeM OOJIBIIIE
BBICOTA ITycKa"

CrtpoeHue BeniecTna.
OnLBITHI, JOKA3EIBAIOIIHE
JUCKPETHOE CTPOEHHUE
BEIllECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBMKEeHUE YacTull
BelecTBa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OTBITH IO HAOTIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

Ar PEraTHbIC COCTOAHUA
BCIICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Bzaumocss3p Mexny
CBOICTBaMM BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSX U UX

bu6mmoreka [IOK

11
ATOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI
MexaHuueckoe IBUKEHHE.

12 PaBHomepHOE u bubmorexa LHOK

p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBIKCHUE

13 Cxopoctb. Equnauiis bubnuorexa [JOK
CKOpOCTHU https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u BpemeHu bubnuoreka [IOK
JIBYKEHUS https://m.edsoo.ru/ff0a0ae4
Wuepuusi. 3aK0H UHEPIIHH.

15 BsaumonelicTBue Ten Kak bu6nmoreka [JOK
[IPUYMHA U3MEHEHUs https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHKEHUS TEIl
[InoTHOCTH BemiecTBa. Eub OK

16 | Pacyer maccel u 0OBEMa nosmoteka I

TCJa 110 €10 IJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTU
TBEPJIOTO TEIA»

18

Pemenue 3a1ay mo reme
"ITnorHOCTH BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna Kak xapakTepucTHKa
B3auMmoJieiicTeus Ten. Cuna
ynpyrocti. 3akoH I'yka

20

JlaGopaTopHnas pabota
«M3yueHune 3aBUCUMOCTH
pacTsbkeHus (aeopmariim)
NPYKUHBI OT TPUIIOKEHHON
CHUTBI»

21

SIBaenmne tarorenus. Cuia
TAXCCTH

22

CBsi3b MEXy CHIION
TSDKECTH U MaccoM Tena.
Bec temna. Pemenne 3agau
o Teme "Cuna TsoxecT"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha IpYrux
ianerax. Puznueckue
XapaKTEPUCTHKH IJIaHET

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Hsmepenue cu.

bubmuorexa [JOK

24
Junamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHull,

o | HATIPABICHHEIX MO OJTHOM bubmmoreka [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOmIAs CHIT

97 Pemenue 3agau no reme
"PaBHonelicTByromas cui'"

TpeHue ckobXeHus u Eub OK
oTeka

28 | Ttpenue nokos. TpeHue B nomorexa I

https://m.edsoo.ru/ff0alb9c
MPHUPOJIEC U TEXHUKE
JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIbKEHUS Eub 1OK
oTeka
29 OT CHUJIBI JIaBJICHUS U HOJHOTEK
https://m.edsoo.ru/ff0alcc8
xapakrepa
COTIPUKACAIOIIUXCS
ITIOBEPXHOCTEMN
Pemenue 3agaq Ha
30 | ompenenenue

PABHOJICUCTBYIOIIEH CUIIBI



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pewenue 3amay no remam:
«Bec Tenay, «I'paduueckoe
U300paxKeHune Cui,
«Cuibly,
«PaBHOIEUCTBYIOIIAS CUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KoHnTtposbHas padoTa mo
TeMaM: «MexXaHU4YeCKoe
IBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe
M300paKEHHUE CHIT»,
«Cuipl»

33

HaBnenune. CriocoOb1
YMCHBIICHUA U
YBCIWUYCHUA OaBJICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

[laBienue rasa.
3aBHCHMOCTD JTaBJICHUS
rasa ot oonéma,
TEMIIEPATYPHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaya naBineHus
TBEPABIMU TEJIAMU,
JKAJKOCTSIMU U T'a3aMU.
3axoH [lackans

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

I[aBHeHI/IC B XXUJAKOCTH U
ra3c, BbI3BAHHOC
HeﬁCTBHeM CHIJIBI TAXKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3agay mo reme

bubmuorexa [JOK

37| «Jlasuenne B XHAKOCTH 1 https://m.eds00.ru/ff0a2826
raze. 3akoH Ilackams»
bu6mmoreka [IOK
38 Coobmaromecs cocyp! https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK
r o
3 HAPABIHHACCIH ipece https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
SKUIKOCTHBIA HacOC
ATtmochepa 3emin.
[IpuauHEI cymiecTBOBaHUS
BO3 HO# 000JIOUKH
41 3CMIJ[I}I’/IHI3E[BI/ICI/IMOCTI> bubmmorexa LHOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI HaJl YPOBHEM
Mopst
42 Bec Boznyxa. bubnuoreka [IOK
ATMOcC]epHOe aBIeHHE https://m.edsoo.ru/ff0a2b5a
HN3mepenne armocdepHOro
43 aBJIelj-II/ISI OneIT ber bubmmorexa LIOK
. ' https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCHUMOCTE
44 aTMOC(hEepHOTO TaBJICHHS bubnmuotexa [JOK

OT BBICOTHI HaJl YDOBHEM
Mopst

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoun.

bubmuorexa [JOK
45 ATMochepHOE naBlIeHHE Ha
bep A https://m.edsoo.ru/ffO0a2fc4
pa3IMYHBIX BBICOTAX
16 Pemrenue 3amay 1o reMe
"ATmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTHU U ra3a
47 Ha IOIPY)KEHHOE B HUX bubmorexa HOK
py https://m.edsoo.ru/ff0a3276
TEN0. ApXUMeI0Ba CHIIa
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAJIKABAIOILIEN CUJIBI bubnmorexa LHOK
y . ’ https://m.edsoo.ru/ff0a33fc
JICHCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopatopHas paboTa 1o
teMe «MccnenoBanue
49 3aBUCUMOCTH Beca Teja B bubmuorexa [JOK
BOJIe OT 00BEMA https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh
YaCcTH TeJIay
Bbubaunoreka [IOK
50 [TiraBanue Ten 1

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTtopHnas pabota
"KonctpyupoBanue
apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKH U
onpeaeseHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cyaoB.
BoznyxomnnaBanue»,
«/laBneHnue TBEpABIX TEI,
JKHJIKOCTEH M Ta30BY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomtHocTh. EquHuIIbI
MOIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBanue
"Pacyét MOIIHOCTH,
pa3BUBAEMOM IIPU NOABEME
1o JiecTHUIle"

56

[IpocThie MEXaHU3MBI.
Poruar. PaBHOBeCcHe cuil Ha
pbryare



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57

KonTponbhas pabota no
TeMme «JlaBieHue TBepabIX
TeJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas
poBepoyHas pabora

58

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TEME
«JlaBnenue TBEPIBIX TEII,
KUJKOCTEH U Ta30By /
Bceepocculickas
IpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pervaru B TexHUKE, OBITY U
npupoe. JlabopaTopHas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo reme
«YcloBUs paBHOBECHS
pbIyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koa¢pdunuent nonesnoro
NEUCTBUS MEXaHN3Ma.
JlaGopatopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOM INIOCKOCTH»

0.5

62

Penrenue 3amad mo reMe
"Pabora, momuocts, KIT/["

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

MexaHudeckas SHEPTHsl.
Kunetnueckas u
MOTCHITUATbHAS DHEPTHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

VYPpOoK-3KCIIEpUMEHT 110
TeMe "DKCIepUMEHTAIbHOE
ONpeIeJICHUE N3MEHEHUS
KUHETUYECKON U
MOTEHIUAIBHOW SHEPIUU
MIPU CKaThIBAHUU TeJja 1Mo
HAKJIOHHOM MI0cKOoCTH"

66

KonTponbhas pabota no
TeMme «PaboTa 1 MOIIHOCTb.
OHeprus»

67

PesepsHblii ypok. Pabora c
TEKCTaMHU 110 TEME
"MexaHnueckoe
nBIKeHne"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepBHblit ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MoiHOoCTb. DHEprus"



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68

12




8 KVIACC

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJLHbIE
Bcero P
padoThI

IIpakTn4yeckue
padoThI

Jara
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHBIE
MOJATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYIT

Mojaenu TBEpIOro, JKUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BelecTBa

VYpok-koHpepeHus
"Kpucrannuueckue u amopdHbie
tena. 'paden. [Nonyuenue
HCKYCCTBEHHBIX ajMa3oB"

CMaunBaHue U KanWUISIPHOCTbD.
[ToBepXHOCTHOE HaTsIKEHUE

KonTponbnas pabora. TernoBoe
pacuIpeHue u cxaThe




TernnoBoe NBUKECHUE.
Temneparypa

TemneparypHble IIKaJIbI

BuyTpennss sHeprust u
CHOCOObI €€ N3MEHEHUS

10

Bupl Teronepenaun

11

VYpoxk-koHpepeHuus
"Ucnonp30BaHme TETIOBBIX
CBOWCTB BEILIECTB U MaTEPHAIIOB
B LIEJISIX DHEprocoepexeHus"

12

KonnyecTBo TEIIOTEL.
VY nenpHag TEIIOEMKOCTD

13

Ypok-uccnenosanue "IIpoepka
TUTIOTE3bI IMHEMHOMN
3aBUCHMOCTH JIJIUHBI CTOJIOMKA
XKHUJIKOCTU B TEPMOMETPUYECKON
TpyOKe OT Temneparypbl"”

14

VYpaBHeHUE TEIJIOBOTO OaaHca.
TemnooOMeH U TEII0BOE
paBHOBecue. 3akoH HproToHA—
Puxmana

15

JlabopaTopHas pabota
"UccnenoBanue ABJICHUS
TEMI000MeHa PHU CMEUTUBAaHUHI
XOJIOAHOU U Tropsiueit Boabl"




16

Pemrenue 3agad mo reMme
"Tem1000MeH U TEILIOBOE
paBHOBecue"

17

JIaboparopHast pabota
"OmnpeneseHue KoJu4ecTra
TEIUIOTHI, TTOJIYYEHHOTO BOJIOM
IIPHU TEIUIO0OMEHE C HarpeThIM
METAUTNYECKUM HIIUHIAPOM"

18

IInaBnenue u OTBCPACBAHUC
KPUCTAJUVIMYCCKUX BCIICCTB.
VY aenbHas TEIJIOTa MJIaBICHUS

19

Pewenne 3amad o reme
"[InaBneHue U oTBEpIEBaHUE
KPUCTAJITINYECKUX Ten"

20

JlabopaTopHas pabota
"Onpenenenue yaenbHOU
TETUTOTHI TIJIaBJICHHS JTbaa"

21

KonTtponsHas pabora

22

[Tapoo6pazoBanue u
KOHJeHcalus. Mcnapenne




23

Kuneunune. Y aenrHas Temiora
napoo0pa3oBaHus. 3aBUCUMOCTb
TeMIIepaTypbl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

24

Pemenue 3agau no reme
"[TapooOpa3zoBanue u kuneHue"

25

Y pok-uccieoBaHue
"O0BsACHEHNE 3aBUCUMOCTH
TeMIIepaTypbl KUIICHUS OT
nasieHus"”

26

HacepinieHHelid u
HEHACBIIICHHBII Tap.
BiraxxHoCTh BO31yXa

27

Brnaxnocts Bo3nyxa u eé
uzMepenue. JlabopatopHas
pabota "Onpenenenue
OTHOCHTEJIbHOM BIa)KHOCTH
BO3qyxa"

0.5

28

Perenue 3agay mo reme
"BnaxxaocTs"

29

Pewrenue 3ana4 u ananus
CUTYAIMi1, CBI3aHHBIX C
SIBJICHUSIMU WCIIAPEHUS U
KOH/JICHCALlNH




DHeprus ToIMBa. Y aenbHas

30
TEIUIOTa CTOPAHUS

31 [IpuHIMIBI paGOTHI TETIIIOBBIX
IBUTaTEICH

32 [TapoBast TypOuna. J|Burarens
BHYTPEHHEI0 CrOpaHUs

33 KII/] TermoBoro aBuraTeis

34 Pemenne 3agau mo Teme "KII1/]
TEIJIOBOTO ABUTaTesNs"

35 KonrponsHas pabora

36 TennoBble MOTEPH B TEILIOCETIX
3aKOH COXpaHEHUS U

37 MIPEBPAICHIS SHEPTUU B
MEXaHHYECKUX ¥ TETIOBBIX
npolieccax
VYpok-koHpepenmus "TemioBsie

38 JIBUTATEITN ¥ 3aIlnTa
OKpYy»Karoten cpeab”
IToBTOpEHUE 1O TEME

39 "TenuoBsie SABICHHUS.
N3menenne arperaTHeIX
COCTOSIHUI BeniecTna"

40 OnexTpusanus Ten. /[Ba poga

3aps0B




41

Ypoxk-uccienoBanue
"HccienoBanue cnoco00B
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BBIBATHCA"

42

B3anMozeincTere 3apsyKeHHBIX
ten. 3akon Kynona

43

DneKTpruYecKoe MoJie.
Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MOJEH

44

KonTponbnas pabora.

45

Hocurenu snmexkrpuueckux
3apsi10B. DIEMEHTapHBIN 3apsil.
Crpoenue atoma. 3akOH
COXPaHEHHMS JIEKTPUUECKOTO
3apsjia

46

[IpoBOHMKH, AUDIIEKTPUKHU U
IIOJIYIIPOBOXHUKHU

47

VYpoxk-koHpepeHuus
"OnexTpu3anus B MOBCEIHEBHOU
k3"

48

Pertennie 3agau mo reme "3akoH
COXpaHEHUS JIEKTPUUYECKOTO
3apsga’




DNEeKTPUUYECKUM TOK.

49 HcTouHMKH 7IEKTPUIECKOTO
TOKa
Ypoxk-uccienoBanue

50 "UccneqoBanue AeHCTBUI
ANEKTPUYECKOTO OISl Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

o1 DNEeKTPUUECKUN TOK B METAILIAX

59 DIEeKTPUUYECKHI TOK B
KHUJKOCTAX U razax

53 DneKTpuuecKas 1emnb

54 Cuia Toka. AMriepmeTp

55 DIEeKTPUUYECKOE HaAIPSKEHHUE.
Bonbsrmerp

56 KonTtponsHas pabdora.
JlabopaTtopHas pabora "COopka
Y UCTIBITAaHUE DJICKTPUUECKOU

57 1[I TTOCTOSTHHOTO

TOKA''3aBUCUMOCTD CHAJIBI TOKA
OT HanpskeHus. 3akoH Oma A
y4acTKa [enu




58

JlaGopaTopHas pabora
"UccaenqoBanue 3aBUCUMOCTH
CHJIBI TOKA, TPOTEKAIOIIEr0
4yepe3 pe3ucTop, OT HAMPSKEHUS
Ha PE3UCTOPE U COMPOTUBIICHUS
pesuctopa"

59

DneKTpruyYecKoe
CONPOTUBIICHUE. Y ICIIBHOE
COIIPOTHBIICHUE

60

JlaGopaTopHas pabora
"OnpenencHue yaeabHOro
CONPOTHUBIIEHUS MPOBOIHUKA"

61

Pemenue 3agau nmo reme
"DJIeKTpUUECKOe
CONIPOTUBJICHHUE. Y IEJIBHOE
CONpOTHBIIEHUE"

62

Pemrenne 3agau mo reme "3akoH
Oma"

63

IlocnenoBaTenbHOE U
nmapajji€JIbHOC COCANHCHHUA
IIPOBOAHHUKOB




64

JlaGopaTopHas pabota
"[IpoBepka npaBuiia CIOKEHUS
HanpsHKEHUN MpU
MOCJIeI0BATEIHLHOM COETUHEHUN
JIBYX PE3UCTOPOB"

65

Pemienue 3agay mo reme
"IlocnenoBareiIbHOE U
napajuieIbHOE COCTUHCHUS
MPOBOJHUKOB"

66

JIaboparopHast pabota
"IIpoBepka npaBuiia AJis CHIIbI
TOKa IpU MapauieIbHOM
COCMHEHHUH PEe3UCTOPORB"

67

Pemenue 3aga4 Ha npuMEHEHNE
3akoHa OMa /17151 pa3InyHOro
COEMHEHUS TIPOBOJHUKOB

68

O/1C u BHyTpEHHEE
COHpOTI/IBJ'IeHI/Ie NCTOYHHKA
ToKa. 3axoH OMa JJ1 TOJTHOH
j1(S20070

69

Pemenne 3agau o teme "DJ1C,
BHYTPEHHEE CONPOTHUBIICHUE
HCTOYHHKA TOKa. 3akoH Oma
JUTST TOJTHOM menn"




70

JIaboparopHast pabota
"Onpenenenue I/1C u
BHYTPEHHETO COTPOTHUBIICHUS
HCTOYHHKA TOKa"

71

[TpaBuna Kupxroda

72

JIaboparopHast pabota
"[IpoBepka mpasun Kupxroga"

73

VYpok-uccnenosanue "M3zyuenue
BOJIbT-aMIIEPHBIX
XapPaKTEPUCTUK HETUHEHHBIX
3JIEMEHTOB"

74

Pabota smekTprueckoro Toka.
MOIIHOCTB IEKTPUIECKOTO
TOKa

75

JlabopaTopHas paboTta
"Onpenenenue padoThl U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"

76

3akon Jlxxoynsa-Jlenna.
[ToTpebuTtenu 31eKTPUIECKOTO
Toka. KopoTkoe 3aMbIkaHue

77

VYpoxk-koHpepeHuus
"OOBsICHEHHE U IPUHIIUTIT
eMCTBUS TOMAITHUX
AJIEKTPOHArpEBATEIHHBIX




npubopoB"”

78

IToBTOpEeHue no Teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHbIE Tela U UX
B3auMoaercTBUA. I1oCTOSIHHBIH
AJIEKTPUYECKUM TOK"

79

[ToBTOpEHME MO TEME
"DJIeKTpUUECKUE 3apsbl.
3apsKEeHHbIE TENa U UX
B3auMoaercTBUA. I1oCTOSIHHBIH
AJIEKTPUYECKUM TOK"

80

IlocTOsTHHBIE MAarHUTHI.
MarnuTtHoe 1moje 3eMIIH U ero
3HAYCHUC JIA ) KU3HHU Ha 3emite

81

VYpok-uccnenosanue "Mzydyenne
MarHMTHOTO IO MOCTOSTHHBIX
MarHiToOB NP UX 00bETUHEHUHT
U pazaeneHuu. Buzyanuzanus
ITOJIST TOCTOSIHHBIX MAarHUTOB"

82

OmneIT Opcrena. MaruutHoe
T0JI€ AJIEKTPUUYECKOTO TOKA




83

OneiT AMnepa. MarautHoe
10JI€ KaTYIIKH C TOKOM.
IIpuMeHeHue 371eKTPOMarHuToB
B TEXHUKE

84

Cuna Ammnepa u onpeeneHue eé
HaIpaBJICHUS

85

Pemenue 3amau nmo teme "Cuna
Awmriepa u onpenencHue e
HanpaBjieHus"

86

DNeKTPOABUTATEIND
IOCTOSIHHOT'O TOKa.
Hcnonb3oBaHue
3JEKTpoIBUraTeneil B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpPaHCIIOPTE

87

IToBTOpEeHUE

88

IToBTOpEeHune

89

JIaGoparopHas paboTa
"N3yuyenue neicTBus
MarHUTHOTO TIOJISI HA TIPOBOIHUK
¢ ToKoM"

90

JIaGoparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI AneKkTpoaBUraTesns”

91

KonrtponsHas pabora




92

JIaboparopHast pabota
"Uzmepenue KIIJ]
ANEKTPOABUTaTEIbHON
YCTaHOBKH"

93

Omnbitel @apasest. 3akoH
AJICKTPOMArHUTHON WHIYKITHH.
[IpaBuio Jlenna

94

Ypoxk-uccienoBanue
"UccnenoBanue N3MEHECHHI
3HAYCHHMS ¥ HAIPABIICHUS
WHJYKIMOHHOTO TOKa"

95

Pemrenue 3amay mo reme "3akoH
3JIEKTPOMArHUTHON UHIYKLIHMH.
[IpaBuno Jlenna"

96

Onexrporereparop. CrocoOsl
MOJTYYECHHUS DIIEKTPOIHEPTUN

97

VYpoxk-koHpepeHuus
"DnexTpocTaHIU Ha
BO300HOBIISIEMBIX HCTOYHUKA
sHepruu. [IpoGieMpl HKOTOTHH.
TormBHEIE AIEMEHTHI 1
aneKTpomMoouIu"

98

IToBTOpeHunE

99

KonTponbhas pabora




Pabora ¢ TekcTamu 1o Teme
100 "DneKkTpuuecKue 3apsbl.
3apshKeHHbBIE Tella U UX

B3auMogcrcTBue"

Pabota ¢ Tekcramu o Teme
101 | "IloCTOSHHBIN PIEKTPUUECCKUIA

TOK

Pabora ¢ TexcTamu o teme
102 "MaruuTHbIE IBJICHUA U
3JIEKTPOMAarHUTHAS] MHIYKIUs"

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

21.5




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
Ne Hdara nu(ppoBbIe
n/ | Tema ypoka KoHTpoJbHbIE IpakTuueckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
I padoThI padoTshI pecypesI
1 MexaHnyeckoe ABUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. bubmuorexa [JOK
2 OTHOCUTENBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOT0 JIBMXKEHUS 4
PaBHOMEpHOE bu6mmoreka [IOK
3 . 1 https://m.edsoo.ru/ff0ad19
OpSMOJIMHEHHOE TBUKEHUE N
HepaBHomepHOE
4 MPSIMOJIMHEVHOE JIBUKEHUE. 1
CpenHssi U MTHOBEHHAS
CKOPOCTh
bu6mmoreka [IOK
5 Konrtponsnas pabora. 1 1 https://m.edsoo.ru/ff0ad8d
4
[IpssmonunenHoe
PaBHOYCKOPEHHO JIBUKEHUE.
VYckopenne. CkopocTh
6 MPSIMOJTUHEHHOTO 1
PaBHOYCKOPEHHOTO

neuxenus. ['padux
CKOpOCTH



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

JlaGopaTtopHnas pabota

"Onpenenenne yCKOpeHus bubmmoreka [JOK
TeJa IPU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adbl
JBY)KCHUH 110 HAKIIOHHOW 8

miockocty"

CB00OOHOE TTaIEHHE TEI.

8
Omnpbithl ["anniest
PaBHOMEpHOE ABMXKEHUE IO
okpy>kHocTH. [lepron u bubnnoreka [JOK
9 4acToTa O0pamieHusl. https://m.edsoo.ru/ff0ael7
Jluneitnast v yrioBas 6
CKOPOCTH
10 [leHTpOoCTpEeMHUTEIILHOE
YCKOpEHUue
. bu6nmoreka [JOK
II H .
11 CPBHIH 3AKOH HIHIOTOHA https://m.edsoo.ru/ff0ae61
Bexkrop cuitbl 9
Bropoii 3akon HeroToHa bubmorexa LOK
12 p B i https://m.edsoo.ru/ff0ae72
PaBHoxelicTByrOImIAs cuia 3
Tpetuii 3akoH HeroToHa bubmorexa HOK
13 P ' https://m.edsoo.ru/ff0ae98
Cynepno3uniust cui 5
Pemenue 3anayd Ha bu6mmorexa [IOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6

HeroTouna

c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK

15 KonTponpsHas pabora. https://m.edsoo.ru/ffOaeca
2
Cuia ynpyroctu. 3aKoH
16 I'yka. Pemenue 3anau no
Teme «Cuiia yrpyroctu»
JlaboparopHas paboTa bubmmoreka [JOK
17 «OrnpezneneHue )XeCTKOCTU https://m.edsoo.ru/ffOaee2
IPYKUHBD) 8
bubmuorexa [JOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
Pewenne 3anad o reme bubmorexa LHOK
19 8 https://m.edsoo.ru/ff0afa2
«Cwuia TpeHus» 5
JlaGoparopHas paboTa
"OmDeIeICHNE bu6mmorexa [IOK
20 peit https://m.edsoo.ru/ff0af8b
K03 puLreHTa TpEeHUs o
CKOJIbXKeHus" B
Pemenne 3ama4 1mo Teme bu6nmoreka [JOK
21 "3akonbl Hetorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuina tpenus" €
Cuna TSXKeCTH U 3aKOH
BCEMHUPHOT'O TATOTEHUS bubmorexa HOK
22 P ) https://m.edsoo.ru/ff0af04

Yckopenue cBOOOIHOTO
naJicHus

4



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Ypoxk-koHpepeHuus
"JIBH>KEHUE TEJT BOKPYT

23 TPaBUTAIMOHHOTO IICHTPA
(ConHeuHas cuctema).
lNanaktukn"
Pemenue 3amay no reme
24 "Cuna Tﬂ)Kef:[TI/I U 3aKOH bubmiorexa LIOK
" https://m.edsoo.ru/ff0af5f8
BCEMUPHOI'O TATOTEHUS
[lepBas kocMuueckast bubnuoreka [IOK
25 ckopocTh. HeBecomocTs n https://m.edsoo.ru/ff0af33
MEPETPY3KU c
bu6mmoreka [IOK
26 KoHTtposbHas padoTa. https://m.edsoo.ru/ff0afe3
6
PaBHOBeCue MatepuaibHOI
TOYKHU. AOCOIIFOTHO TBEPIOE
97 Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpaieHus. MOMEHT CHIIBI.
Llentp TsKECTH
Pemenue 3anay o teme bu6mmorexa [IOK
28 "MowmeHT cuinsbl. Llentp https://m.edsoo.ru/ff0b02b

TsoKECTH"

4



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

[ToBTOpenue u obomeHne Mo
TeMe "MexaHnueckoe

bubmuorexa [JOK

29 . https://m.edsoo.ru/ff0b040
nBrKeHHe. B3aumoeicTeue g
ten" B
[ToBTropenue u 06o0IIeHNE
" bu6mmoreka [IOK
1o TeMe "MexaHndeckoe
30 . https://m.edsoo.ru/ff0b06e
nBrKeHHe. B3aumoeicTere c
Ten" -
Nmnynsc Tema. Umiynse
CUJIBL. 3aKOH COXpaHEHUs bubmotexa [JOK
31 ' https://m.edsoo.ru/ffOb07f
UMITyJbca. YOPYyroe u a
HEYIPYTroe B3aMMO/ICHCTBHE B
Pemenue 3agau mo reme bubmuorexa [JOK
32 "3aKOH COXpaHCHHUS https://m.edsoo.ru/ff0b096
uMmnyisca' c
33 KonrponsHas pabora.
bu6mmoreka [JOK
Mexanunueckasi pabota
34 XaprIeckan pabota u https://m.edsoo.ru/ffOb0a8
MOIITHOCTH 4
PaboTa cuIIbl TSDKECTH, CHITBI bubmorexa HOK
35 ’ https://m.edso0.ru/ffOb0db
VIIPYTOCTH U CHJTBI TPEHUS g
JlaGopaTtopHnast pabota
«Omnpenenenue paboThl CUITBI
36 TPEHUS TIPU PAaBHOMEPHOM

JIBUKEHUH TeJIa 110
TOPU30HTAIIBHOU
ITOBEPXHOCTI)



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

CBs13b SHEpruu U paboThlI.

37
[ToreHunanbHas sHEeprus
Kunernueckas sueprusi. bubnnoreka [HOK
38 Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ffob0c3
SHEPruu 2
39 3aKOH COXpaHEHHs SHEPTUU
B MEXaHHUKE
JlaboparopHas paboTa bubnuorexa [JOK
40 «M3yueHue 3aKkoHa https://m.edsoo.ru/ffOb12f
COXPaHEHUS SHEPTUI €
bubmuorexa [JOK
41 KonTponbnas pabora. https://m.edsoo.ru/ff0b185
8
KonebaTtenbHoe NBHKEHUE.
XapakTepucTUKu
KOJIe0ATEIbHOTO JABHKEHUS bubmorexa HOK
42 ' https://m.edsoo.ru/ff0b20f
3aryxaromiue KoneoaHusl. 0
BriHy)1eHHBIE KONIeOaHusI. B
Pe3onanc
43 MaremaTuyeckuii u
NPYKUHHBIA MasTHUKA
Ypok-uccnenoBasue
«3aBUCUMOCTH MEepHOJIa bubmorexa [JOK
44 p https://m.edsoo.ru/ff0b197

KOJIEOaHUH OT JKECTKOCTH
HPYXUHBI U MacChl TPy3a»

a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUIX

46

JlaGopaTopHnas pabota
«OrmpenesieHue 4acToThl U
nepuojaa Kojaebanui
NPY>KHUHHOTO MasITHUKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOblae
c

47

JlaGopaTopHnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja Kojaebanuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
MaccChI Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197
a

48

MexaHndeckue BOJIHEL.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpogosibHBIE N
MOTIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21f
e

49

VYpok-koHpepeHuus
"MexaHH4YecKH€e BOJIHEI B
TBEPIOM TeEJIE.
CelicMuueckue BOJIHBI"

50

3Byk. PacpocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccienoBanue
"HaOronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acCTOTHI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa U BBICOTA

52 TOHA. AKYCTHYECKUI
pE30HaHC
Ypok-koH(pepeHIus bubnnoreka [HOK
53 "VibpTpa3Byk U HHPPA3BYK B https://m.edsoo.ru/ff0b23c
IIPUPOJIE U TEXHUKE" a
[ToaroroBka K KOHTPOJIBHOU
" bubnuorexa [JOK
pabote 1o Teme "3aKOHBI
o4 https://m.edsoo.ru/ffOb25f
coxpaHeHus. MexaHn4eckue 0
KoJie0aHUs U BOJHBI" B
KonTponbnas pabota no
TeMe "3aKOHbI COXPaHEHHUS.
55
Mexannueckue KoseOaHus u
BOJIHBI"
DNEeKTPOMarHUTHOE ToJIe bubmorexa HOK
56 ] https://m.edsoo.ru/ff0b2ab
DONEeKTPOMarHUTHHIE BOJTHBI o
57 CgoiicTBa
AJIEKTPOMATrHUTHBIX BOJTH
Ypok-konpepentus "[lkana
3JICKTPOMAarHUTHBIX BOJIH. Bubnuoreka L{OK
58 Hcnonp3oBanune https://m.edsoo.ru/ff0b2fe

AJIEKTPOMArHUTHBIX BOJIH
IUISL COTOBOM CBSI3H"

6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

Ypok-uccnenoBanue
"N3y4yeHue CBOMCTB

bubmuorexa [JOK

59 3JICKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6
MTOMOIIbI0 MOOUITEHOTO c
tenedona"
Penrenue 3amaud Ha
60 OTIpEeJICTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DJIeKTpOMarHuTHasi mpupoia bu6mmoreka [IOK
61 cBera. CKOpOCTh CBETA. https://m.edsoo.ru/ffob31d
BomHoBEIE CBOMCTBA CBETa 0
HcTounuku cBera.
MpsvosmreitHoe bubnnoreka [JOK
62 https://m.edsoo.ru/ff0b365
pacipocTpaHeHUE CBETA. g
3armenus Coxnia u JIyHsl B
3aKOH OTpa)KeHHsI CBETA.
3epkana. Pemenue 3a1a4y Ha bubmorexa HOK
63 ' https://m.edsoo.ru/ff0b38c
MPUMEHEHHE 3aKOHa 4
OTpPaKEHHUS CBETA -
bubmuorexa [JOK
IIpenomnenue cBera. 3aKOH
64 https://m.edsoo.ru/ffOb3ae

MMPEIOMJIICHUA CBETA

a



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpeHHEE
OTpakeHHE CBETA.
Hcnonp30BaHne MOTHOTO
BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJAX

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3c5
c

66

JlaboparopHas paboTa
"UccnemoBanue
3aBUCHMOCTH yTJIa
MIPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia naJieHusl Ha
rpanuie "Bo3ayx-crekio""

67

VYpok-koHpepeHus
"Ucnons30BaHyeE ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JInmsel. OnrTnyeckas cuia
JINH3EI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3f2
c

69

[TocTpoenune nzobpaxeHuii B
JMH3aX

bubnuoreka [IOK
https://m.edsoo.ru/ff0b444
a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JlaGopaTopHnas pabota
"Onpenenenre GOKyCHOTO

bubmuorexa [JOK

70 . https://m.edsoo.ru/ff0b420
paccTOsHUSA U ONTUYECKON 6
CHJIBI COOMPAFOIIICH JTMH3BI" -
bu6mmoreka [IOK
71 KontponpsHas pabora https://m.edsoo.ru/ff0c0a7
e
I'ma3 xak onruueckas bubmorexa LIOK
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
Ypoxk-koHpepeHuus
73 "edextol 3penus. Kak
COXpaHUTH 3peHue"
Paznoxxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA bubmorexa [JOK
74 ) ' https://m.edsoo.ru/ff0c0f4
CrnosxeHue CieKTpaaIbHbIX c
1BerToB. Jlucnepcus ceera -
JlaGoparopHas paboTa
"OnBITHI MO PA3IOKEHUIO
0eoro cBeTa B CIEKTP U bubnmoreka [JOK
75 BOCITPUATHIO LIBETA https://m.edsoo.ru/ffOc0e2

MPEeIMETOB MPHU UX
HaOJIOZICHUH Yepe3
[[BETOBbIE (HUIBTPHI"

a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

YpOoK-IIpaKTUKYM
"BoJIHOBBIE CBOMCTBA CBETA:

76
JUCTIepCHsi, THTEPPEPECHITUS
u qudpakaus”
bubmuorexa [JOK
O P
77 meIThI Pesepgopya https://m.edsoo.ru/ffoc12a
MJIaHeTapHasi MOJIEb aToMa 8
78 IToctrynater bopa. Moaens
aroma bopa
KoHTtposbHas pabora.
Hcnyckanue u moriomeHne Brommozexa [IOK
79 Y - https://m.edsoo.ru/ff0c144
cBeTa aroMmoM. KBaHTEL c
JInnelyaTele CIIEKTPBI -
YPpOK-IpaKTUKYyM bubnuorexa [JOK
80 "HaO:roieHue criekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus'" 0
bu6mmoreka [JOK
81 PannoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/ff0c167
2
Ctpoenne aTOMHOIO siapa Bubmzorexa LIOK
82 P pa- https://m.edsoo.ru/ffOc18a
Hyknonnas Mmoaens c
PannoaxkTtuBHBIC Brbmrotexa IOK
83 A https://m.edsoo.ru/ffOclal
npeBpaienus. M3otomnsl 4
Pemenne 3agau mo teme: bubmuorexa [JOK
84 "PannoakTUBHBIE https://m.edsoo.ru/ffOc1b4

IpeBpalleHus"”

a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

85

[Iepuon nmonypacnana

Ypoxk-koHpepeHuus
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[ToBTOpEeHHE 1 0000IIIEHNE
1o TeMe "DJIeKTPOMarHuTHOE

bubmuoreka [JOK
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ MporpaMmal

pe3yjabTara OCHOBHOTI'0 00111ero 00pa3oBaHuA
11 WCIIOJIb30BaTh U3YYECHHBIE TOHSATHS
pa3inyaTh SIBJICHUS 1O OMUCAHHUIO WX XAapPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
1.2 ’
JaHHOE (PU3UYECKOE SIBICHUE
pacro3HaBaTh MPOSIBICHWE HW3YYECHHBIX (PU3MUECKUX SIBICHHH B OKpYXKAIOIIEM MHpPE, B TOM YHCIE
1.3 bu3nvecKue SBIEHUS B MPUPOJIE, TIPU ITOM IMEPEBOAUTH MPAKTUYECKYIO 33/lady B Y4€OHYIO, BBIJCISTH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) (PUINUECKUX SIBICHUN
OTMHCHIBATh M3yYEHHBIC CBOMCTBA TeN M (PU3UUYECKUE SIBICHUS, UCTIONB3Ysl (PU3NYECKHEe BETUYHHBI, IPU
14 OTNHMCAHWUU TPABWIBHO TPAKTOBAaTh (DU3WYECKUIA CMBICI HCIHOJIB3YEMBIX BEJIIMYWH, X OOO3HAYEHUS U

CANHUIIbI (I)I/IBI/I‘-ICCKI/IX BCJIIMYMH, HAXOIUTH (I)OpMyJIBI, CBA3BIBAOIIUC NTAHHYIO (I)I/I3I/IquKyIO BCJIMYUHY C

JIPYTMMU BETUYMHAMU, CTPOUTH IPaQUKU U3y4YE€HHBIX 3aBUCUMOCTEN (DPU3NUECKUX BEIUYUH




1.5

XapaKTCpPU30BaTh CBOICTBa TCI, (1)I/I3I/I‘-IeCKI/IC SABJICHUA W IIPOLCCChI, UCIIOJIb3Yysd NU3YUCHHBIC 3aKOHBI, IIPpH

9TOM AaBaThb CIOBCCHYIO (bOpMy.]'II/IpOBKy 3aKOHaA U 3aIllMCbIBATh €0 MaTEMaTHYCCKOEC BBIPAXKCHHUEC

1.6

OOBSACHATh (PU3MYECKHE SBJICHHS, MPOLECCHl U CBOMCTBA Tel, B TOM YHCJIE U B KOHTEKCTE CUTYyallHi
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBISATh PUUYUHHO-CICACTBEHHBIE  CBSI3U, CTPOUTH
o0BsicHeHue U3 | — 2 JOrMuecKux 1aroB ¢ onopoi Ha 1 — 2 U3yuyeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUIA,

(1)I/ISI/I‘-I€CKI/IX 3aKOHAa UJIKM 3aKOHOMCPHOCTHU

1.7

pemath pacuéTHbIe 3a1a4M B | — 2 MeiCTBHSA, UCTIONB3YS 3aKOHBI U ()OPMYITBI, CBSI3BIBAIOIINE (PH3MUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4M 3alIUChIBATh KPaTKOE yCIOBUE, MOJCTABIATh (PU3NYECKUE
BEIMYMHBI B (OPMYJIBI M TPOBOJUTH PACUEThl, HAXOJUTH CIPABOYHBIE TaHHBIE, HEOOXOTUMBIE IS

pemcHus 3a/1a4, OUCHUBATD PCAIITMCTUIHOCTD HOHy‘ICHHOﬁ (I)I/ISI/ILIGCKOI\/’I BCJIIMYHHBI

1.8

pacrio3HaBaTh NMpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOUIM (U3UUYECKUX METOJOB, B ONMHMCAHUU
HCCJIEIOBaHMS BBIJIEISITh IPOBEPSiEMOE MpPEAIoNokeHne (FUMoTe3y), pazaudyath U HHTEPHPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yibTaT, HAXOAUTH OIIMOKY B XO0J¢ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOAWTH OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUA WIUM  (U3HYECKUX CBOWCTB  Te:
(dbopMyIHUpOBaTh MPOBEPSEMBIE TTPEAMOT0KEHHS, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHUS,

3allMChIBATh XO/J OIIbITa 1 (I)OpMy.TII/IpOBaTB BBIBOBI




1.10

BBIIIOJHATE MPAMBIC MU3MCPCHUA C HUCIIOJIB30BAHUCM aHAJIOTOBBIX U L[I/I(prBBIX HpI/I60pOB, 3aIllMChIBATh

MOKa3aHus NpuOOPOB C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHUIA

1.11

IPOBOJUTh MCCIIEJOBAHNE 3aBUCUMOCTH OAHON (U3NYECKON BEJIMYMHBI OT APYrod € HCIOJIb30BaHUEM
OpSAMBIX M3MEPEHHMH, y4acTBOBAaTh B IUIAHMPOBAHWU YUEOHOTO HCCIICAOBAHMS, COOMpATh YCTAaHOBKY WU
BBIMOJIHATh U3MEpPEHUs, cienys MpelIoKEHHOMY IUlaHy, (UKCHUPOBaTh pe3yJbTaThl MOJTY4YEHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAC NPEJIOKCHHBIX TAOIUI] U TPapHUKOB, JEIaTh BHIBOJBI IO

pe3yjibTartaM UCCICIOBaHUA

1.12

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUS q)HSH‘ICCKI/IX BCJIIMYMH, CJICAYyA HpGI[JIO)KCHHOfI HHCTPYKIUU: TIPpU
BBIINIOJTHCHUH I/I3MCpCHI/Iﬁ CO6I/Ip8.TB IKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHHC HCKOMOM

BCJIMYNHBI

1.13

co0uTr01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM

1.14

YKa3bIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, XapaKTEpHU30BATH NPUHIUIIBI
JeMCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C MOMOUIbIO UX ONMUCAHMUS, UCTIONb3YS 3HAHUS

0 CBOMCTBaxX (PU3UYECKUX SABJICHUI U He0OX0auMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O PUMEpax) NPAKTUIECKOTO MCIIOIb30BaHMS (PHU3NUECKUX
3HAaHUM B NOBCEIHEBHOHM >XM3HM Ul oOecriedeHus O€30MacHOCTH IpU OOpallleHHuH ¢ Nnpudopamu M
TEXHUUYECKUMHU YCTPOICTBAMH, COXPaHEHUs 3/10pOBbs U COOIOIEHNS HOPM 3KOJIOTUYECKOTO MIOBECHUS B

OKpY:Karolleu cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBHHM C 3aJaHHBIM
IMOMCKOBBIM 3aIlpoCOM, Ha OCHOBC HMCIOIIUXCA 3HAHUM U HYTCM CpaBHCHHA PA3JIMYHBIX HCTOYHWKOB

BBIACIIATH PIH(l)OpMaI_II/IIO, KOTOpaA sABJISACTCA HpOTHBOpG‘IHBOﬁ HJIM MOJKET OBITh HGHOCTOBCPHOﬁ

1.17

HCIIOJIb30BAaTh IIPHW BbIIIOJIHCHUHA yqe6HbIX 38.IlaHI/II71 HAaYYHOIIOIIYJIAPHYIO JIUTEPATYypy (I)I/ISI/I‘IGCKOFO
COACPpIKaHuA, CIIPAaBOYHBIC MaTCpHaibl, pCCYpPChbl CCTU I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA

TCKCTA, Hp606p830BaHI/I$I I/IH(I)OpMaI_II/II/I W3 OJTHOM 3HAKOBOM CHCTEMEI B APYT'yrO

1.18

CO3/1aBaTb COOCTBEHHBIE KpaTKHUE TMHUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
uH(popManuu (PU3NYECKOTO COAEPKAHHS, B TOM YHCIE MYyOIUYHO JeJaTh KpaTKUe COOOIIEHUS O
pe3ynbpTaTax MPOEKTOB WM y4EOHBIX HCCIAEAOBAHHUM, MPU STOM TPAMOTHO HCIOJIB30BAaTh H3YyUECHHBIN

MOHSTUHHBIN arrapar Kypca (I)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCBeHTaHHCﬁ




1.19

MpU  BBINIOJIHEHUHM Y4YEOHBIX IPOEKTOB M MCCIEIOBAHUM paclpeaessTh OO0sS3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMHU 3aJa4aMH, CJIECAWTh 3a BBIINOJHEHHEM IUlaHa JCHCTBUN, a/IeKBAaTHO
OIICHUBATh COOCTBEHHBIM BKJaJ B JCATCIBHOCTh TPYNIBI, BLICTpPAaUBaTh KOMMYHUKATHBHOE

BSaHMOHeﬁCTBHC, YUUTBIBAsA MHCHHUC OKPYXXAIOMIUX

8 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl

pe3yjabrara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 HUCIIOJIL30BATh NOHATHSA
19 pa3nuyath SBICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOE (PU3MUECKOE SBJICHHUE
pacrmo3HaBaTh MPOSIBICHHWE H3YyYEHHBIX (PU3NYECKUX SBIECHUI B OKpY)KAlOIIeM MHUpE, B TOM YHCIE
1.3 (dbuzuveckue SIBJICHUS B MPUPOJIE, NMPU ITOM TNEPEBOIUTH MPAKTUYECKYIO 3a7ady B Y4EOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOMCTBA (MPpHU3HAKM) PUINUECKUX SIBICHUIN




14

OINKCHIBATh M3YYCHHbIE CBOMCTBA T€l W (PU3WYECKUE SBIICHUS, UCIOJIB3YS (PU3NYECKUE BEITUYMHBI, MPU
OINHMCAaHUU TIPABWILHO TPAKTOBATh (PU3UYCCKUI CMBICI UCIIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U CIUHUILIBI
(bu3MUeCKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH

BEJIMYMHAMU, CTPOUTH IPa)UKH U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH

1.5

XapaKTCPU30BaTh CBOIMCTBa TCII, (1)I/I3I/I‘~I€CKI/IC SABJICHUSA W IPOUCCCHI, UCII0JIb3Yys M3YUCHHBIC 3aKOHLI, IMPU

9TOM [1aBaThb CJIOBECHYIO (1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMChIBATb €TI0 MATEMATHYCCKOC BbIPAKCHUC

1.6

OOBSACHATH (bHSH‘leCKI/Ie IIpoueCcChl 1 CBOMCTBA TCJI, B TOM 4YHCJIC U B KOHTCKCTC CHTyaHHﬁ IMPAaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa: BbIABJIATH MPUYNHHO-CICICTBCHHBIC CBA3HU, CTPOUTH o0bsicHenue u3 1 — 2
JJOTHYCCKHUX IIaroB ¢ MIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBa (I)I/I3I/IIICCKI/IX HBJ'ICHHfI, (I)I/I3I/I‘ICCKI/IX 3aKOHa NJIn

3aKOHOMEPHOCTH

1.7

pemiaTth pacu€THble 3a7a4u B 2 — 3 EWCTBUS, UCIOIB3Ys 3aKOHBI U (hOPMYIIbI, CBSI3bIBaIONINE (HU3UIECKHE
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJIOBHUS 3aJlayd 3alKChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JTAHHBIX ISl PEIICHUS 3a7a4d, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl €€ PEeIIeHus, MPOBOAUTH

paC‘-IéTLI " CPAaBHUBATH IMMOJTYYCHHOC 3HAUCHUC (I)I/ISI/I‘-IGCKOI\/'I BCJIIMYMHBI C U3BCCTHBIMHU JJaHHBIMU




1.8

pacrio3HaBaTb HpO6JIeMbI, KOTOPBIC MOXXHO PpCHINTH IIPU IOMOLIU (1)I/ISI/I‘I€CKI/IX MCTOOB, HUCIIOJb3Yys
OIMMCAHUEC MCCIICAOBAHUS, BBIACIIATH ITPOBEPACMOC IIPEAIIOIONKCHHUE, OLCHUBATH IIPAaBUIIBHOCTH IIOPAAKaA

MMPOBCACHUA UCCIICAOBAaHN, 1CJIaTh BIBOAbI

1.9

MIPOBOJUTH OTBITHI IO HAOTIOACHHUIO (DU3MYECKUX SBIICHUN MU (DU3UYECKUX CBOWMCTB Tell: (OPMYIUPOBATH
MpPOBEpsIEMBbIC MPEIIOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHHUS, OMHMCHIBATH XOJI

onbITa U (pOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IIPAMBIC H3MCPCHHA C HCIIOJB30BAHUCM aHAJIOTOBBIX HpI/I60pOB Hn JaT4YMKOB (1)1/1314%01(1/1)(

BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI a0COIIOTHOM MOrPEIIHOCTH

1.11

MPOBOJNTh HCCIEAOBAHNWE 3aBHCUMOCTH OJHOW (PU3WYECKOW BENUYHMHBI OT JPYTrod C HCHOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM: IJIAHUPOBATh UCCIIEIOBAaHNUE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CIETYs
MPEIOKEHHOMY TUTaHy, GUKCUPOBATH PE3YJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPadUKOB,

ACJIaTh BbIBOJABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IpOBOAUTE KOCBCHHBIC H3MCECPCHUA (1)I/ISI/III€CKI/IX BCIIMYWH: IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB

OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HpeﬂHO)KCHHOﬁ HWHCTPYKIUU, U BBIYUCIIATH 3HAUCHUC BCJINYHUHBI




1.13

co0JIr01aTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA HUX
ONMCAHMs, WCIOJb3yd 3HAHMUA O CBOWCTBAaX (PU3MUECKUX SABICHUA M HEOOXOAMMBbIE (PH3HUUECKUE

3aKOHOMEPHOCTH

1.15

pacio3HaBaTb MMPOCTbIC TEXHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIILHBIC HpI/I60pI)I 10 CX€MaM U CXEMATHYHBIM
PUCYHKaAM, COCTABJIATb CXEMBbI DJICKTPUYCCKUX ueneﬁ C IIOCJICAOBATCIIbHBIM U IMapaJJICJIbHBIM COCIMHCHUEM

OJICMCHTOB, pa3jindas YCJIOBHBIC 0003HAYCHHS JICMECHTOB QJICKTPHUYCCKUX merei

1.16

MPUBOANTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPax) MPAKTHIECKOTO HCIOIb30BaHUS (PU3MUECKIX
3HaHUIl B IOBCEIHEBHOW XM3HM Juid oOecrieyeHHss O€30MacHOCTH INpH OOpalleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMMU, COXPAHEHMSI 37J0POBbsl M COOJIIOIEHNS HOPM 3KOJIOTHYECKOIO MOBEACHUS B

OKpYJKalollleH cpeze

1.17

OCYIIECTBIISATh MOUCK MH(DOpMaAIMU PU3NUECKOro cojuepkaHusi B ceTu MHTepHET, Ha OCHOBE MMEIOITUXCS
3HAHUW U MYTEM CPaBHEHUS JOMOJHUTENBbHBIX MCTOYHHUKOB BBIICISATH HH(POPMAIUIO, KOTOpas SBISETCS

HpOTHBOpeqHBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ

1.18

UCIOJb30BaTh NPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUMl Hay4yHO-TIOMYJISIPHYIO JHMTEparypy (usnueckoro
CoJiep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl cetu VHTepHeT; BiajeTh nNpuéMaMu KOHCIEKTHPOBAHUS

TCKCTAa, HpCO6paBOBaHI/I$I I/IH(I)OpMaI_II/II/I W3 OJIHOI 3HAaKOBOM CHCTEMBI B APYT'yIrO




co3/laBaTh COOCTBEHHBIE ITMCHBMEHHBIE M KpaTKUE YCTHBIE cooOmieHus, o0oOmas wuHpopMmaimio u3

HCCKOJBbKHMX HMCTOYHHKOB (bHSI/I‘IeCKOFO COACpKaHUA, B TOM YHCJIC HY6J'II/ILIHO IpeaACTaBIATE PE3YJIbTAaThbl

1.19
IIPOEKTHOM WJIM HCCIIEOBATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCIIOJIB30BAaTh H3Y4EHHBII
MOHATUIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIATh BHICTYIIJICHHE MTPE3eHTAIMCH
IIPH BBINOJIHEHUU YYEOHBIX MPOEKTOB U UCCIIeI0BAaHUMN (PU3UUECKUX MPOIECCOB PACHPEENATh 00s3aHHOCTH

120 B TpyIIE€ B COOTBETCTBUU C IOCTABJIEHHBIMM 33JauyaMu, CJIEIWUTH 32 BBIIOJHEHUEM IUIaHA JEHCTBUM U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIN BKJAJA B ACSITENBbHOCTb T'PYIIBI, BBICTpAaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBHUE, IPOSBIISISI TOTOBHOCTH pa3peniath KOH(DIUKTHI

9 KIIACC

Konx nposepsiemoro

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’lLHOI7[ IporpaMmmabI

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 HCII0Ib30BaTh U3yYEHHBIE MOHATHS
12 pas3iinyaTth ABJICHHUA IO ONMHMCAHWUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, J€EMOHCTPUPYIOIINUX

JaHHOC (bI/ISI/ILICCKOC SIBJICHUC




1.3

pacrio3HaBaTh NPOSBICHHE HM3YYEHHBIX (U3NYECKUX SBICHUN B OKPY)KAIOLIEM MHpE, B TOM YHCIE
(u3nueckre SBICHUS B NMPUPOE, MPU ITOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIIENATh

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SIBICHUI

14

OIMUCBIBATh U3YYCHHBLIC CBOICTBA TE€I U (I)I/I3I/I‘-IGCKI/IG SABJICHUS, UCIIOJIb3Ys (1)I/ISI/I‘IGCKI/IG BCJIMYHMHBI, IIPU
OIIMCAHHU IIPABUJIBHO TPAKTOBATbH (bPISI/I‘IeCKI/Iﬁ CMBICJI HCIIOJIb3YEMbIX BCJIIMYUH, 0003HAYEHHUSI H
CAMHUIIBI (I)I/I3I/I‘ICCKI/IX BCINYNH, HAXOOUTH q)OpMYJ'IBI, CBA3BIBAIOIIUC TAHHYIO (I)I/I?»I/I‘ICCKYI-O BCJIIMYHHY C

JIPYTUMH BEITMYNHAMH, CTPOUTH TPAPUKH N3YUYEHHBIX 3aBHCUMOCTEH (PU3HMUECKUX BEITUYNH

1.5

XapaKTCprU30BaTb CBOICTBa TCII, Q)HSH‘IGCKI/IC SIBJICHUS U MIPOLECChI, UCITOJIb3YA U3YUCHHBIC 3aKOHBI, IIPU

3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €T0 MATEMAaTHICCKOE BRIPAKECHUE

1.6

O0OBICHATH (bH3PI‘-ICCKH€ mponeccol U CBOMCTBa TCJI, B TOM YHCJI€C U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOT'O XapaKTCpa: BbIABIATE IPUINHHO-CICICTBCHHBIC CBA3U, CTPOUTH 00BsICHEHUE U3 2 —
3 JTOTMYECKUX IIaroB C IIOMOIIBIO 2-3 HU3YUCHHBIX CBOMCTBa (I)I/I3I/I"ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa

HJIM 3aKOHOMCPHOCTH




1.7

pemath pacu€THble 3a/Jaud (OMUparoUIMecs Ha CHUCTeMy M3 2 — 3 ypaBHEHMI), UCHOJIb3ys 3aKOHBI U
(dbopMyIibl, cBs3bIBalOIIME (U3MUECKHUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/layl 3alHChIBAaTh
KpaTKOE yCJIOBHE, BBISBISTh HEAOCTAIONINE WM W3OBITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIHI,
He0OXOIUMBIE JUISl pELICHUS, TPOBOAUTH PACUETHI U OIICHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUCHUS

(hU3HYECKON BETUIMHBI

1.8

PacIIO3HaBaThb HpO6J’IeMH, KOTOPBIC MOXHO pPCIIUTb IIPU ITOMOIIH q)I/ISI/I‘lCCKI/IX METOIAOB, HUCIIOJIb3Ys
OIMMCaHUC HCCICAOBAHMS, BBIACIIATE HPOBEPACMOC IMPCANOJIO0KECHUEC, OLCHMWBATL IIPABHJIBHOCTL IOPAAKA

MIPOBCACHNA UCCIICAOBAHUS, ACJIATh BHIBOAbI, MHTCPIIPETUPOBATD PE3YJIbTAThI Ha6J'IIOI[eHI/II71 H OIIBITOB

1.9

MPOBOJIUTH OMBITHI 1O HAOMIOJEHHIO (U3MUECKUX SBJIEHUM MIM (U3NYECKHX CBOWMCTB Tel:
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOUHOTO HaOOpa 000py0BaHMSI, OMUCHIBATH XOJ1 OMbITA U

€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBI

1.10

MIPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHHH, ONpeIesisis CpeHEee 3HAUCHUE U3MepsieMOi
BeMMYUHBI ((DOKYCHOE pacCTOsTHUE COOMparolieil JMH3bI), 00OCHOBBIBATH BBHIOOP CTIOCO0A HM3MEpPEHUS

(M3MepHuTETHLHOTO MPUOOPa)




IIPOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTEi (1)I/I3I/I‘ICCKI/IX BCJIMYHH C UCIIOJIb30BAHUECM IIPSAMBIX H3MCpCHHfII

IIaHUPOBATh HCCICAOBAHUE, CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, (bHKCHpOBaTI) PE3YJIbTAThI

1.11
MOJIYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHUAC TaOMUIM TpapuKOB, N€1aTh BHIBOJBI IO
pe3ysbTaTaM UCCIIeI0BaHMS
MPOBOJANTh KOCBEHHBIC HW3MEpEHUs (U3NYCCKUX BEIWYMH: IUIAHUPOBATh WM3MEPEHUs, COOMpaTh
112 JKCIIEPUMEHTAJbHYI0 YCTAaHOBKY U BBINOJNHATh HW3MEpPEHUs, CIenys NPeIIoKEHHOW HHCTPYKIIUU,
BBIYHCIISTh 3HAYCHHE BEIIMYUHBI M AHATU3UPOBATH IOJYYCHHBIC pPE3YyJbTaThl C YYETOM 3aJaHHOUN
MOTPEITHOCTH U3MEPEHUI
1.13 COOIOATh MPaBUIJIa TEXHUKHU 0€30MaCHOCTH TIpU PaboTe ¢ JIa0OpaTOPHBIM 000PYIOBAHUEM
pa3nuyaTth OCHOBHBIE NMPHU3HAKU WM3YYEHHBIX (PU3MUECKHX MOJIE]ei: MaTepHalibHas TOUYKa, aOCOIIOTHO
1.14 TBEPIOE TEJIO, TOYECYHBIN NCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETAPHASI MOJIENIb aTOMA, HYKJIIOHHAs
MOJIeTTb aTOMHOTO sifipa
XapaKTepU30BaTh MPHHIIUAIEI JCHCTBHS M3yUYEHHBIX MPHUOOPOB U TEXHUYECKHX YCTPOWCTB C OMOPOH Ha
1.15 WX OIUCAHUS, WUCIONB3Yysd 3HAHHUS O CBOMCTBAX (PUIWYECKUX SIBICHUNH U HEOOXOAMMbIE (UINYECKUE
3aKOHOMEPHOCTH
WCIOJIb30BaTh CXEMbl U CXEMATHUYHBIC PUCYHKH M3YUYEHHBIX TEXHHUYECKHX YCTPOMCTB, U3MEPHUTEIbHBIX
1.16 MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB MPHU PEIICHHH YYEOHO-TIPAKTHYECKUX 3a7a4, ONTHYCCKUE

CXCMbI IUI TIOCTPOCHU A I/I306pa)KCHI/II71 B IINIOCKOM 3€pKajJi€ " CO6HpaIOH_Ieﬁ JIMH3C




1.17

NPUBOANTH TPHUMEPHl (HAXOAWUTh WHPOPMALMIO O NpUMEpPax) MPAKTHUECKOTO HCIIOIb30BAHMS
(Gu3nYecKUX 3HAaHUIl B IMOBCEIHEBHOW JXM3HU Ul oOecredeHus Oe30lacHOCTU IMpH OOpaILeHHH ¢
npubopaMu ¥ TEXHHYECKUMH yCTPOHCTBAMH, COXPAaHEHHUS 30POBbS M COONIOJCHHS HOPM

9KOJIOTHYECKOTI'O ITIOBCACHUS B Oprmanmeﬁ cpeac

1.18

OCYIIECTBISITh MOUCK HHpOpManuu (PU3NYECKOro colepkaHus B ceTh HHTepHeT, caMOCTOSTENbHO
dbopMyIMpyss TIOMCKOBBIH 3ampoC, HAXOJUTh IIyTH OINPEACICHUS JIOCTOBEPHOCTH IOJTYYCHHON

I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCIOIIHUXC 3HAHHUH U JOIIOJTHUTCIBbHBIX HCTOYHUKOB

1.19

HCIIOJIb30BAaTh IIPpU BBIIIOJHCHHUU y‘le6HBIX 38.IlaHI/II71 HAYYHO-IIOIIYJIAPHYIO JIMTEPATYpPY (bHBI/I‘IGCKOFO
COACPIKaHUA, CIIPABOYHBIC MaTCPpHAJIbI, PECYPChI CETU I/IHTepHCT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA

TCKCTa, npeo6pa30BaHI/I${ I/IH(I)OpMaI_II/II/I W3 OJIHOHM 3HAKOBOM CHCTEMBI B APYT'yIO

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOPMAIMU M3 HECKOIbKUX
WCTOYHUKOB (DU3UYECKOTO COJEpkKaHUs, NYOJUYHO TPEJACTABIATh PE3YJbTaThl MPOEKTHOW WIIH
HCCIEA0BATENIbCKON JEATENbHOCTH, IPU 3TOM TIPAaMOTHO MCIOJb30BaTh H3YyYEHHBIH MOHATUWHBIN
anmapaT Hu3yd4aeMoro pasjaena (U3MKH M COINpPOBOXKIATh BBICTYIUIGHME IpEe3eHTalel ¢ y4éTom

0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB




1.21

IIpyu  BBIIIOJIHCHUU y‘IC6HbIX IIPOCKTOB H I/ICCJ'ICIIOBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX IIpoIeCCOB pacupeaciIiaThb
00513aHHOCTHU B Tpynii€e B COOTBCTCTBHUU C IIOCTABJICHHBIMU 3aJa4aMH, CICAWUTH 3a BBIIIOJIHCHHUEM IIJIaHA
I[efICTBPIﬁ H KOPPEKTUPOBATH €I0, aICKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTDb I'PYIIIIBL,

BBICTPaMBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3pemarb KOHPINKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COiePKAHUSA
pasnesa 3J1eMeHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA
11 ®usuka — Hayka o mnpupoge. fBnenus npupoasl. dusuyec
' TEIUIOBBIE, FTIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE
Lo @dusnueckue BeMMYMHBL. M3MepeHue (U3HYECKHX BEIHT
' [Torpemnocts n3Mepenuil. MexxayHapoaHas cucTeMa eMHHULL
EcrecTBeHHOHay4HBI MeTOJ] MO3HAHMs: HAOJIOJEHHE, I10C
1 1.3 BBIJIBUKEHHE THUIOTE3, HKCHEPUMEHT IO IMPOBEPKE THIIOTE3
SIBIICHHS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIIBIO MOieNen
[TpakTiueckue paboThI:
#Hi#HParf##l13Mepenne pacCTOSHUM.
L5 #H#HPar###3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.
' #H#HParf##OnpeiesieHre pa3MepoB MalbIX TEIl.
#HiHPart##l3Mepenue TemnepaTypbl MpU TOMOIIU KUAKOCT
TeMIIepaTyphbl
[MEPBOHAYAJIBHBIE CBEAEHHW S O CTPOEHWU BEILIECTBA
21 #H#HParfi##CTpoeHNE BEILIECTBA: aTOMBI U MOJIEKYJIBI, UX Pa3V
' TIMICKPETHOE CTPOSHHE BEIIECTBA
2
25 HiH#Par### J|BuokeHne yacTull BemecTBa. CBsI3b CKOPOCTH JABHE
' bpoyHoBckoe nBmxkenue, muddy3us
2.3 B3auMonelicTBre 4acTHIl BELIECTBA: IPUTSHKEHUE U OTTAJIKMBA!




HH##Par##H ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta

24 (kpucTainyeckux) Tesl. B3auMocBsA3b MEXAYy CBOMCTBAMU B
COCTOSIHUSIX M X aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOIBI
[TpakTryeckune paboOTHI:

25 #H#H#Par###0Onenka quaMmeTpa aToMa METOA0OM PSAIOB (C UCIIONb!

HHHPar###ONBITH 110 HAOTIOJCHUIO TETNIOBOTO PACIIUPEHUS T2

HH#HPar###OnBITH 10 0OHAPY)KEHUIO IEHCTBHS CUII MOJIEKYJISP

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanndeckoe JBH>KeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JIB

3.9 ##HPar###Cropoctb. CpellHsss CKOPOCTb IPU HEPABHOMEPHO
BPEMCHH JIBHIKCHUS

33 SBnenue nHepyy. 3aKOH UHEPIMH. B3aumoneiicTBUe Ten Kak
JBIDKEHUs Tel. Macca Kak Mepa MHEPTHOCTH Tella

34 #HiHPar### InotHocTh BemecTBa. CBS3b IUIOTHOCTH € KOJIH!
00BEMa BelecTBa

3.5 Cua Kak XapaKTepUCTHKA B3aMMOICHCTBHS T

3.6 Cuna ynpyrocTty ¥ 3akoH ['yka. I3MepeHue CHITbI ¢ TTOMOIIIBIO

37 ###Par### IBnenne TAroTeHUs U cuia TshKecTH. Cuia TshKec
tena. HeBecomocTn

3.8 Cuna tpenusi. TpeHue CKOIbKEHUs U TpeHHe MoKos. Tpenne B

3.9 HH#HPar#H#CroxxeHne Cuil, HaIpaBJICHHBIX MO0 OJHON NPAMOii. |




3.10

[TpakTuueckue paboOThI:

OrmpezenieHre CKOPOCTH PaBHOMEPHOrO JIBIDKCHHS  (Iaf
AIIEKTPUYECKOT0 aBTOMOOWISA M Tak jaaiee). OnpeneneHue ci
Opycka WM IIapuKa MO HAKJIOHHOW IUIOCKOCTH. OmpezeseH:
OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTSIKEHUS |
MPUIOKEHHOM Criibl. ONBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCT

BECa TC€JIa U XapaKTE€pa COIIPHUKACAIOIIUXCA HOBerHOCTCﬁ

3.11

@usnyeckue SBICHHS B IIPUPOJIE: IPUMEPBI IBIKEHUS C Pa3In

HEKHUBOM IIprupoac, HeﬁCTBHe CUJIbI TPCHUS B IIPUPOAC U TCXHHUKC

3.12

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Jasnenue tBEpaoro Tena. CrnocoObl yMEHbIIEHUS U YBEIHUEHY

4.2 JlaBnenne ra3a. 3aBUCUMOCTH JIaBJICHUS Ta3a OT 00BhEMa, TEMIIE

43 [lepenaua paBneHMs TBEPABIMU TENAMHU, JKUIKOCTAMHU |
[THeBMaTHYECKHE MAIIUHBI

W 3aBHCUMOCTh  JIaBJICHHS KHJIKOCTH OT TIIyOWMHBL. [
Coobmaronuecs cocyasl. [ uapaBnndyeckre MeXaHU3Mbl
AtMochepa 3emnn u armocdepHoe pgaBineHue. [IpuumHebl

4.5 o6onouku 3emin. OnbIT Toppuuenian. 3aBUCUMOCTh aTMOCheEp
YPOBHEM MOPSI

4.6 N3mepenue atmochepHoro nasieHus. [pubopsl 11t n3MepeHy

47 JleficTBHE KUIAKOCTU U ra3a Ha MOIPYKEHHOE B HUX Telo. B
cuia. 3akoH Apxumezaa

4.8 IInaBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBHCUMMOCTH Beca Tella B BOJE OT 00BEMA IIO!
tena. OnpeneneHue BBITAIKUBAIOMICH CHIIBI, JEHCTBYIOIIE!
JKUIAKOCTh. lIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIECH CHI
JKUJIKOCTH, OT Macchl Tena. OMNbIThbl, JEMOHCTPUPYIOIIHE 3
CHJIBI, ICHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00BbEMA MOTPYXK
M OT TUIOTHOCTH XKUIKOCTH. KOHCTpympoBaHHE apeoMeTpa WUl

OIpeNIeNIEHUE €€ TPY30II0XbEMHOCTH

4.10

@dusnueckue sSBICHHUS B MPHUPOJE: BIUSHUE aTMOCHEPHOTO I

IJIaBaHUE PBIO

411

TexHuyeckue  yCTPOWCTBA:  COOOIIAIONIMECS]  COCY/BI,

THJIPaBIMYECKUN TIpecc, MaHOMETp, OapOMETp, BBICOTOMED, 0]

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexanunueckas pabota

5.2 MexaHnueckasi MOIIHOCTb

5.3 [TpocThie MEXaHU3MBI: pbIvar, OJIOK, HAKJIIOHHAsS TUTIOCKOCTH. [t

5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K OJIOKY

- «3omnoToe npaBuiIo» MexaHnuku. Koaddumuent moneznoro mei
MEXaHU3MBI B ObITY U TEXHUKE

5.6 [ToreHManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunerndeckas sHeprus

5.8 [TonHast MexaHn4eckast SHEpPIus. 3aKOH U3MEHEHHSI U COXPaHEE




[TpakTyeckue paboOTHI:
5 g #Hi#Par#Ht#Onpenenene pabOThl CHIIBI TPEHHUS TIPU PABHC
TOPU30HTAIBHOW IOBEPXHOCTH. MccienoBaHue yciaoBHM pak
KIIl HakIOHHOM IIOCKOCTH. VI3yueHune 3aKk0Ha COXPaHEHUS Mg
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIC YEIOBEKA
511 TexHHUYeCKHEe yCTpOMCTBA: pblYar, IOABM)KHBIA U HEINO]
IJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY
8 KIIACC
Kox Kox
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasjiena 3JIeMEeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE MOJOXKEHUS MOJIEKYJIAPHO-KMHETUYECKOU TEOPUU
6.1 pa3Mepsl MOJIEKYI. OnbIThI, MOATBEP K IAIOLIME
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.9 Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO0 COCTOSIHHM B
amopQHbIe Tena
OObsicHEeHHWE CBOMCTB Ta30B, JKUIKOCTEH U TBEPIBIX
6.3
6 MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
6.6 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TETNTIOBOTO
Buytpennsas sHeprus. CnocoObl HW3MEHEHHMsS BHYTpPEHHEH
6.7
COBEPIIICHHUE PAOOTHI
6.8 Bunel Temonepenayn: TEMJIONPOBOIHOCTD, KOHBEKLINS, U3ITY'
6.9 KonnuaecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BELECTBA




6.10

TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIIIOBOTO

6.11 [InaBneHue u oTBEpIeBaHNE KPUCTALNTHYCCKUX BEIIECTB. Y 1€
[TapooOpazoBanue wu  KoHAeHcamus. Mcmapenue. Ku
6.12
napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT &
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CrOpaHus
[Ipunnuner pabotel  TemmoBbix aBurarenen KIIJ[ Temuc
6.15
JIBUTATEIIH U 3alllUTa OKPY>KaIOIIEe cpebl
6.16 3aK0H COXpaHEHUS U MPEBPALICHUS SHEPTHH B TEIUIOBBIX PO




6.17

[IpakTuyeckue pabOTHI:

#HH##Par###OnbITH 10 0OHAPY)KCHHIO JCHCTBUS CHUIT MOJICKYJIS
#H##Par##H#OnbITH 110 BHIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHO
HHHPar###ONBITEl 10 HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS
TeNl.

##HPar#H##OnpeneneHue 1aBjaeHMs BO3AyXa B OallJIOHE HINPH]
HHHPar###ONbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIck
HarpeBaHus WIM OXJIAXJICHUS.

###Par###]IpoBepka runore3bl JMHEHHOM 3aBUCHUMOCTH 1
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
##HtPar#H##Habnonenne  M3MEHEHUsT BHYTPEHHEW  DHef
Teruionepeau ¥ paboThl BHEIIHUX CHIL.
##Par#H##llccnenoBanue SBICHUS TEMIOOOMEHA IPHU CMeEIl
BOJIBI.

H#A#HParf##01peieIeHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOT
HarpeThiM METANINYECKUM LIHJIMHAPOM.
###Par###Onpenenenre yaeabHOU TEITOEMKOCTH BEIIECTRA.
#i##Parf##lccnenoBanue npouecca UCapeHusl.
H###Parf##0OnpeneneHe OTHOCUTENBHON BIAKHOCTH BO3IyXa

###Par###Onpenenenre yaeabHOW TETIOTHI TIJIABICHUS JIb/Ia

6.18

@u3ndecKue ABIEHUSA B NMPHUPOJE: TIOBEPXHOCTHOE HATSKEH!
NIPUPOZE, KPUCTAIBl B mpupoae, usnydeHue CoiHia, 3an

Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera.




6.19

Texnuyeckue  ycTpoOHCTBA:  KamWULSIPhl, [PUMEPHI I
KHUJKOCTHBIM TEpMOMETp, AATYUK TEMIIepaTrypbl, TEPMOC,

TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHA, TBUTATENH BHY

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsioB
) BsaumoneiictBue 3apstkeHHbIX Tesl. 3akoH Kynona (3aBucy

7.

3apsHKEHHBIX TEJ OT BEJIMUUHBI 3aPSI0B U PACCTOSHUS MEKTY T

Dnektpuueckoe mosie. Hanpspk€HHOCTh 3JIEKTPUUYECKOTO T
7.3

ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurtenu »nekTpuyeckux 3apsioB. DJIEMEHTApPHBIM dJIEK
7.4

atoma. [IpoBOAHUKHY U TUAIEKTPUKU
7.5 3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

DNEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAaHUSA DIIEKTP
7.6

MTOCTOSTHHOTO TOKa

JIeicTBHSI DIIEKTPUYECKOTO TOKa (TEII0OBOe, XUMUYECKOe, Ma
1.7

B JKUJKOCTSIX M razax
7.8 Dnektpuueckas nenb. Cuia Toka. IIeKTPUUECKOE HAMPSIKEH]
7.9 ConpoTuBiieHUE MPOBOJHUKA. Y AEITBHOE COIPOTUBJIEHUE BEIl
7.10 3akoH OMa aJ1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U apaUIEIbHOE COCTMHEHNE MPOBOTHUK!
7.12 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3aKoH JIKoyist —.

DNeKTpUUeCKUe IeNU M TMOTPEOUTENH DICKTPUUECKOU
7.13

3aMbIKaHUE
7.14 IlocTossHHBIE MarHuThl. B3auMoaeiicTBUE MOCTOSIHHBIX MarHu




7.15

MaruutHoe mosie. MargHuTHoe 110j1€ 3eMIIM U €r0 3HaueHue I

OnbIT OpcTeaa. MarouTHoe 1noJje 3IeKTpudeckoro toka. [Ip

7.16

TEXHUKE

JleficTBHE€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DIIEKTP(
7.17

Hcnonb30BaHue 3IEKTPOABUTATENICH B TEXHUYECKUX YCTPOUC
7.18 Omnbitel @apazes. SBneHne 31eKTPOMarHuTHOM UHAYKIUU. [T

9 Dnektporereparop. CrnocoObl MOTyYeHUs SICKTPUUYECKOHN

7.1

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIrun




7.20

[IpakTuyeckue pabOTHI:

OnbIThI 10 HAOTIOECHHUIO SJIEKTPU3ALUH Tl HHAYKIUEH U TIp]
HccnenoBanue neicTBUS JIEKTPUUYECKOTO OIS HA IPOBOJIHU
COopka u mpoBepKa padOThI IEKTPHUUECKOH IS MTOCTOSHHO
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKESHHUS.

HccnenoBanme 3aBUCMMOCTH CHUJIBI TOKa, MAYIIETO 4epe3
pe3ucTopa 1 HanpsHKCHUSI Ha PEe3UCTOpeE.

OMBITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD JIEKTPUUECKOTO C
€ro JJIUHBI, TUIOIIA (M TIONIEPEYHOr0 CEYEHUs U MaTepHaia.
[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUH TPU TOCIEIO
pesuctopoB. [IpoBepka mpaBuia Uisi CHIBI TOKAa TIpH
pesuctopoB. Ompenenenue padOTHl AIEKTPHUUECKOTO TOK:
OrnpezienieHne MOIIHOCTH SJIEKTPUUYECKOTO TOKA, BBIIEISIEMOY
3aBUCUMOCTH CHJIbI TOKA, UIYILIErO Yepe3 JIAMIIOUKY, OT HaIlf
KITJl narpeBarens. MccienoBaHne MarHUTHOTO B3aMMO/JIEH
N3yuenrne MarHUTHOTO TOJIsi MOCTOSTHHBIX MAarHUTOB TIPH UX
HccnenoBanue AEUCTBUS DJIEKTPUYECKOTO TOKAa Ha Ma
JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS Ka
CWJIBl TOKAa M HaIlpaBJEHUs TOKa B KaTymke. M3ydeHue ¢
MPOBOJIHUK C TOKOM. KOHCTpyHpoBaH#e u u3ydeHue padoThI
KITZI omekTpoaBuraTelbHOW  yCTaHOBKH.  OIBITBI I
AJEKTPOMArHUTHOM HWHAYKIUU: HCCIECJOBAaHUE HW3MEHEHUI

HHAYKIIMOHHOI'O TOKa




dusnuecKue SIBICHUS B MPHUPOJE: dIEKTPUUECKUE SBICHUS
7.21 JKUBBIX OPTraHW3MOB, MarHUTHOE T0JIe 3eMJTH, Ipei( MOITroCC
KU3HH Ha 3eMiie, MOJIIPHOE CUSTHUE
TexHuueckue yCTpOICTBa: 3JIEKTPOCKON, aMIIepMETp, B
NEKTPUYECKOW  SHEPTHH,  JJIEKTPOOCBETUTEIILHBIC
7.22
AJEKTPONPUOOpPHl  (MPUMEPHI),  ANCKTPUYECKHUE  IPEJO:
AJIEKTPOBUTATEINb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHO
9 KUJIACC
Kon Kon
[IpoBepsieMbIe AIIEMEHTHI Co/IepIKal
paszzuena DIIEMEHTA
MEXAHUWYECKMUE ABJIEHU A
8.1 Mexanunueckoe ABkeHHe. MarepuanbHas Touka. Cucrema ot
8.2 OTHOCHTEITHPHOCTh MEXaHUYIECKOTO JIBHIKCHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKECHHE
8.4 #i#H#Parf##HepaBHoMepHOE NpsMosnHENHOe nBwkeHue. Cpe,
TeJa PU HEPaBHOMEPHOM JBHKEHUH
8.5 VYckopenne. PaBHOYCKOpEHHOE NMPSAMOIMHENHOE IBUKEHHE
8
8.6 H#H#HPar###CBoOoaHOe mageune. OnbITel [ anuies
8.7 #iHParf##PaBHOMEpHOE IBHKEHHE IO OKpyxHOocTH. Ilep
JIuneitnas u yrioBast ckopocTu. LleHTpocTpeMUTEIBbHOE YCKOP
8.8 [Tepssiit 3akoH HeroToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH##Par### [puHIUIT CyTIEpIIO3UITUN CHIT




8.12

Cuna ynpyroctu. 3akoH ['yka

HiHParfi##Cunia TpeHUs: cujla TPEHUS CKOJIbKEHUS, Cuila

8.13
TPEHUs
8.14 Hi#HParf##Cuiia TSHKECTU U 3aKOH BCEMUPHOTI'O TATOTEHUS. Y Cl
8.15 JBuxenne mnnaHer Bokpyr Comnua. IlepBas kocMmuuecka:
' neperpys3Ku
8.16 PaBHOBecue marepuasibHON TOUKU. AOCOJIFOTHO TBEPIOE TEIIO
817 ##Par#HH#PaBHOBecHe TBEPAOIO Tena € 3aKPEIIEHHOH OChb
' LlenTp TsKECTH
8.18 Nmmynsce tena. M3menenue ummyibca. IMmysnbsc cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 #HH#HParf##PeakTHBHOE NBI)KEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
8.22 PaboTa cun TsKecTH, ynpyrocTH, TpeHus. CBsi3b 3HEPTUH U pa
8.23 [TorennuanbHas SHEPrus Tena, MOJHATOr0 Hal TOBEPXHOCTHIO
8.24 [ToreHunanbpHas SHEPrUs CXKaTON NPYKUHBI
8.25 #iHParf##Kunernueckas sHeprus. TeopeMa 0 KHHETUUYECKOM
8.26 HH#HPar###3aKoH COXpaHeHHUS MEXaHUIECKOW SHEPTHU




8.27

[TpakTuyeckue paboOTHI:

Ormpezenenne cpeHeil CKOPOCTH CKOJIbKEHUS OpycKa WITU JIBE
wiockocTh. OmpesiesieHne YCKOPEHHUs Tella IIPH PaBHOYCKOPEE
IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU IIPH PaBH
Ha4yaJbHOU CKOPOCTH.

[TpoBepka ruIoTe3bl: €Clv MPU PAaBHOYCKOPSHHOM JIBHIKCHUU
OTHOCSATCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYK
OJTMHAKOBBI.

HccrenoBanue 3aBUCHMMOCTH CHIIbI TPEHHSI CKOJIBKEHHUS OT (
Onpenenenne kodpUIMEHTa TPEeHHUS CKOIbKeHUs. Ompe
Omnpenenenne pabOTHI CHUIIBI TPEHUS IIPU PABHOMEPHOM JIBUXK
noBepxHocTu. OmpereneHue pabOThl  CHJIBI  YIPYTOCTE

HUCIIOJB30BaAHHUEM HCIIOABHIKHOI'O M ITOJABHXKHOI'O 0JIOKOB

8.28

duzndeckue SBJICHUS B npupoac: MPHUIMBBI U OTJIIMBBI, I

CUCTEMBbI, PCAKTUBHOC AIBUKCHHUC KUBBIX OPraHU3MOB

8.29

TexHuuyeckue YCTPOﬁCTBaI CIIUAOMCTpP, HATUYUKHU IIOJIOKCHH

paKeThl

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe paBmxeHue. OCHOBHBbIE XapaKTEPUCTUKH K

9.1
aMIUIATY1a

9.0 MareMaTtnueckuii U NpPYKUHHBIM MasTHUKU. [IpeBpamenue
JBUKEHUU

9.3 3aryxatomue konebanus. Boinyxnenusie konebanus. Pezonan




9.4

Mexanunyeckue BosiHbl. CBOMCTBAa MeXxaHuueckux BOJH. [Ipos
JlnuHa BOJHBI M CKOPOCTh €€ pacmpocTpaHeHus. MexaHuue

CEUCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTuueckue paboThI:

Omnpenenenye 4acTOThl U EPUOA KOJIeOaHUH MaTEMAaTUYECKO
Omnpenenenue 4acTOThl U eproa KojaeOaHU IPY>KUHHOTO Mé
VccnenoBanue 3aBUCHMOCTH TIepHoJa KOJeOaHWH IO/IBEUICH
HuTH. VccnenoBanue 3aBUCHUMOCTH MepHoJia KojdebaHul mpy
rpy3a. [IpoBepka He3aBHCMMOCTH TiepuoAa KojeOaHUU Trpy3

MacCChI I'py3a U JKECTKOCTH IIPY>XUHBI. I/ISMepeHI/Ie YCKOPCHUS C

9.8

duznyeckue SBICHUS B npupoac: BOCHPUATHE 3BYKOB

celicMU4YecKre BOJIHBI, HYHAMH, 5XO

9.9

TexHuuyeckue YCTpOﬁCTBaZ OXO0JIOT, UCIIO0JIb30BAHUC YIIBTPA3BY

10

OJIEKTPOMATHUTHOE ITOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHuTHOE IOJe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMC!

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBeTa. BoIHOBE
[TpakTuyeckue paboOTHI:

10.4

W3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOO




105 dusuyeckue ABICHUS B IpUpOJie: OMOIOTNYECKOE IEHCTBUE B
' U PEHTI€HOBCKOTO U3ITy4eHU

10.6 TexHuuyeckue ycTporuCTBa: UCIOIb30BAHUE IIIEKTPOMArHUTHBL:

CBETOBBIE SABJIEHUA

111 JIyueBast monens cBera. MIcTouHMKM cBETa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa

11.4 [Ipenomnienue cBeta. 3aKoH npenomieHus ceera. [loaHoe BHY

11

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIa U TEIECKOI

11.7 I'ma3 kak onrtuueckas cucreMa. bIIM30pyKOCTh U TalTbHO30PKOC

118 Paznoxenue Genoro ceera B cnektp. OnbiTel HetoToHa. Cro
' Hucniepcus ceera




[TpakTuyeckue paboOTHI:

H#H##Par##HtccrienoBaHue 3aBUCUMOCTH yTila OTPaKEHUS CBETC

#iHPart##l13ydeHre XapaKTepUCTUK U300paKEeHHUSI IPEAMETa

H#H##Par##HtccrienoBanue 3aBUCMMOCTH YIJIa IPEJIOMIICHUS CB
119 Ha TPaHUIIE «BO3AYX — CTEKIIO».

' #iHPart## lonydenne n300paxeHui ¢ MOMOIIbI0 COOMpAIOIIEe
#iHPar###Onpenencare GOKyCHOT0 pacCCTOSIHUS U ONITUICCKO
HHHHPar###ONBITH IO Pa3JIokKEeHHUIO 0eJI0ro CBeTa B CIIEKTP.
HH##HPar###ONBITHl IO BOCIPUATHIO 1IBETA MIPEIMETOB MPU UX
GUIBTPHI

11.10 ®dusnyeckue sBiaeHus B npupone: 3atmeHus ComnHuma u JI
. aBlieHUs B aTMoc(epe (1BeT Heba, pedpakiusi, paayra, MUpax
11.11 TexHU4YEeCKHEe yCTPOICTBA: OUKH, IEPUCKOI, (pOTOATIAPAT, OIT’
KBAHTOBUBGIE SABJIEHUA
12.1 OmnpiTel Pezepdopaa v mranerapHast Moens atroMa. Mojens a
12.2 Hcnyckanue n norsiouieHue ceera atoMoM. KBanTel. JInneiua
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
12 12.4 Crtpoenue atomHoro siapa. HykioHHast Moiess aTOMHOTO SIAP?
12.5 PangnoaxTtuBHbIe npeBpaieHus. [lepuona nomaypacmnana aTOMHBI
12.6 SnepHble peakiyy. 3aKOHbI COXPaHEHUS 3aps10BOT0 U MacCOB
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus suep. Mcrounnku sHepruu ColtHI




12.9

SnepHas sHepreruka. JleicTBue paiuoaKTUBHBIX U3JIYYEHUH E

[TpakTuueckue paboOThI:

Habiro1eHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

12.10 HccnenoBanue TpPEeKOB: H3MEpPEHHUE DJHEPTrUU  YaCTHIIBI
¢dororpadusm).
W3mepenue paaroakTuBHOTo GhoHa
®dusnueckue SABICHHUS B MPHUPOJE: €CTECTBEHHBIH PaIHOAKTHR
12.11 pPaZlo0aKTUBHOE H3ITyY€HHUE MPUPOIHBIX MUHEPATIOB, JICHCTBY
Ha OpraHU3M YeJIOBEeKa
12.12 TexHu4eckne ycTpomcTBa: CIIEKTPOCKOII, MHINBUAYAIBHBIN JIC




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kox nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam 0a30BOI0C
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA

[Nonumanue ponu Gu3MKK B HaydyHOH KapTHHE MHpa; cHOpMHUpPOBaH
3aKOHOMEPHOH CBSI3M M II03HABAEMOCTU SIBJICHUH HPUPOABI, O PC
cucTteMooOpa3yromed poiau (PU3UKU B PA3BUTHUU E€CTECTBEHHBIX HE
9BOJIIOLUH (PU3NYECKUX 3HAHUHM U UX POJIM B 1IEJIOCTHOM €CTECTBEHHO
POCCHUHCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bS

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHMs O BUJAX MaTepuu (BELIECTBO U MOJIE), O JABM)KEHHUHU KaK CIIOC
aTOMHO-MOJIEKYJISIDHOW TEOpPUM CTPOEHHUS BELIECTBA, O (UINUECKC
(MEeXaHMYEeCKUX, TEeIJIOBbIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); |
ONMCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHC
SBJIEHUE; YMEHUE pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (PU3HUECKU:

BBIACIIAA UX CYIHICCTBCHHBIC CBOIMCTBa (HpI/I3HaKI/I)

Biagenue ocHOBaMM NMOHATHWHOIO ammapara U CUMBOJIMYECKOTO S3E
JUISL pelleHus] y4yeOHbIX 3a7jady; YMEHHE XapaKTepHU30BaTh CBOICTI

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUICCKUC 3aKOHBI

YMeHHe ONUCHIBaTh H3YyYEHHBIE CBOMCTBA Tel M (pusHueckue s

BCJIIMYHUHBI




Brnagenne ocHOBaMU METOJIOB HAyYHOTO IMO3HAHUS C YIETOM COOIIIO]I
Ha0MoIeHNe (PU3UIECKUX SBJICHUM:

YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY ¥
110 MHCTPYKIIMH, OMHUCHIBATH X0/ ONBITA U 3aIMCHIBATH €T0 PE3yJIbTAThI
MIPOBEJICHUE TMPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NICCKUX BEITUUHH:
CaMOCTOSTENIbHO COOMpaTh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY IO WH
BEJIMYHMHBI U aHATM3UPOBATH MOJMyUYEHHBIC PE3YJIBTATHI C YIETOM 3aI;
HU3MEpPEHUI;

MPOBEJICHUE  HECIIOKHBIX  JIKCICPUMEHTAIBHBIX  HCCIIEIOBaHUY
AKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY M TPOBOAUTH HCCIEAOBaHUE
MOJIYYCHHBIC 3aBUCUMOCTH (PH3UYECKHX BEJIMYHH B BHJIC TAOIUIL U TPa

ACJIaTh BbIBOJABI IO PE3YyJibTaTaM UCCICAOBAHN A

IToHnMaHMe XapakTepHBIX CBOWCTB (U3MUECKUX Mojeneil (Marepuars
TEJO, MOJIENM CTPOEHHUS Tra3oB, >KMJIKOCTEH M TBEPABIX TEJ, IUIAHET

MOACIb aTOMHOTO smpa) U YMCHUC ITPUMCHSATD UX IJIA 00BsICHEHHS (I)I/II

YMeHue oOBACHATH (pU3HUEcKHe MPOILECChl U CBOMICTBAa Tel, B TOM
MIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIIATH I
CTpPOUTH OOBSICHEHHE C OMOpPOM Ha M3yueHHBIE CBOMICTBa (pU3MUECKH

3aKOHOMCPHOCTHU U MOJCIIN

YMeHue pemarh pacué€rHble 3aaauu (Ha 0a3ze 2 — 3 ypaBHEHHI),
CBSI3BIBAIONIME (PU3MUECKHE BEIMYUHBI, B YaCTHOCTH, 3alMCHIBATh K
HEJIOCTAIONINE JIaHHbIe, BEIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMBI
CIpaBOYHbBIE JaHHbIE, MPOBOAUTH PAcCUY€Tbl W OLEHUBATh PEAIUCT
(bu3nUecKoil BEIMYMHBI, YMEHHE ONPENENATh pa3MepHOCTh (u3nyec

PELLIECHUH 3a/1a4u




VYMmenune XapaKTEPpU30BaTh IMMPHUHIIUIIBI HeﬁCTBI/IH TEXHUYECKHUX YCT
HpI/I60p0B, U TIPOMBIIIICHHBIX TCXHOJIOTMYCCKHUX MPOHCCCOB IO HX

CBOMCTBaX (1)I/I3I/I‘{CCKI/IX SIBJICHUM U H606XO,I[I/IMBIG (1)I/I3I/ILICCKI/IC 3aKOHO

10

VMeHHE HUCIONb30BaTh 3HAHUS O (DM3UYECKHUX SIBJICHUSIX B ITOBCE]
0€30MaCHOCTH TIPU OOPAIICHUHU C OBITOBBIMH MPHOOpPAMH U TEXHHYEC
3[0pOBbsi U COOJIIOJICHUSI HOPM OSKOJIOTMYECKOTO IOBEICHHUS B O
HCO6XOI[I/IMOCTI/I IMPUMCHCHU I[OCTI/DKGHI/Iﬁ (I)I/I?;I/IKI/I n TEX

IpUpPOaOITIOJIb30BAHHA

11

OneiT ToOHMCKa, NpeoOpa3oBaHUS M MpPEICTaBICHUS WHGOpPMAIIH]
MCTIOJIb30BaHNEM HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA; )
MOJIy4eHHOM MH(OpPMalMK HAa OCHOBE MMEIOIIMXCS 3HAHUN M JIOMOJ]
WCIIOJIb30BaTh IPHU BBIMNOJHEHUM YYEOHBIX 3a/JaHUN Hay4HO-TIOIYII:
CoJiep’KaHus, CIpPaBOYHBbIE MaTepuaibl, pecypcbl ceTu HHTepHer;
npeoOpa3oBaHusl HHPOPMAIIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYK

MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAITUU U3 HECKOJ




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe nBuxkenue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTE
12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHE. CpenHsist ckopocTb. Dopmysia Jisl BBIYUCII
PaBHOMEpHOE NPSIMOIMHEMHOE IBM)KEHHE. 3aBUCHUMOCTb KOOpDJAMHATHI TEJla OT Bf
MPSIMOJIMHENHOTO IBUKECHMUSL:
13 x({t)=x,+u t
I'padyku 3aBUCHMOCTH OT BPEMEHH ISl TPOCKIHUU CKOPOCTH, IMPOEKIUH IepPEeME
PaBHOMEPHOM IPSMOJINHENHOM JBUKCHUU
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOT'O IPSMOJIMHEN
£
Sp(f)=vg, *f+ay* =
“
@opmynbl I8 MPOEKIUM NEPEMEUICHMs, NPOEKLUUU CKOPOCTU M IPOECKIUH YC!
MPSIMOJIMHEITHOM JABM)KEHUU:
1.4 f)=uy. t+a, -
' .5‘.\_[: ) e P ? »
U.\'('r) =Up, T4, T,
a (f) =canst,
vy, — Uy, =2a,s5,
I'padukn 3aBUCMMOCTH OT BpEMEHHM IJs NPOEKUIUU YCKOPEHMSI, MPOEKIMH CKOJ
KOOpPJMHATHI IIPYU PABHOYCKOPEHHOM IMPSIMOJIMHEHOM JABUKEHUH
CBobonnoe naneHue. @opMysbl, ONMUCHIBAIOIIME CBOOOIHOE MAJCHUE Tea 1O BEPTI
1.5 BBEPX OTHOCHUTEJIbHO MOBEPXHOCTHU 3eMiH). I'papuku 3aBUCUMOCTH OT BPEMEHHU ISt

CKOPOCTH U KOOPAWHATHI IIPpH CBOGOI[HOM MaaCHUU TCJIa IO BCPTUKAIIN




CkopocTh paBHOMEPHOTO ABUKEHHUSI TeJa 10 OKPYKHOCTH. Hampasiienue ckopocTH.

dopmyna a7l BBIYUCICHUSI CKOPOCTH Yepe3 painyc OKPY>KHOCTH M MEPUOJT OOpaIeHHUs

_ 2mR
T
IlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHHe LEHTPOCTPEMMTEIBHOIO YCKOPEE
YCKOpEHHUS:
1.6 2
a — U
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
V= 1
T
Macca. ITnotHocts Bemecta. @opmyra i BBIYUCICHUS IUIOTHOCTH:
_m
1.7 P=7
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHA
Bropoii 3akon HerotoHa:
1.10 F=m-a
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH HA TEJIO0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fr»
Tpenue nokos u TpeHue ckonbxeHus. Dopmyiia 11t BHIYUCICHUS MOTYJISl CHIIBI TPEHUS
F_=pn-N
1.12 w =
Hedbopmarus Tena. Yrpyrue u Heynpyrue aegopmanun. 3akoH ynpyrou aehopmariiu |
1.13

F=k-Al




1.14

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1
L
Cuna TspkecTH. Y CKOpeHHe CBOOOJHOIO HaIeHHsL.
®dopmyia 7151 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H 1oBepxHOoCcTH 3emin: F = mg.

I[BI/I}KGHI/IC IUIAHET BOKPYT COJ'IHHa. HepBa;I KOCMHYECKas1 CKOPOCTb. HesecomocTs 1 1

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKkas BeIUYUHa.
D=mo

I/IMHy.]'ILC CUCTEMBEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHYJIBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIS1 SaMKHYTOﬁ CUCTEMBI TCII:
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas padora. @opmMyria sl BBIYUCICHUS paOOThI CUJIBI:

A=Fscoscx

Mexannueckas MOITHOCTh:

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYUCIICHU S KHHETHYECKOH D

HE_J'E
Ep=—r

Teopema o knHeTHUecKOU sHEprun. Popmyrna s BBIYUCICHNS TOTEHIMAIIBHON YHEPTY

Hag 3eMIIEi:

E,= mgh

1.19

MexaHuveckasi SHEPIUs:
E=E;+E »

3aKOH COXpaHEHMsI MEXaHMYECKON 3Heprun. Popmyra 17 3aKOHA COXPAHEHUSI MEXAHY

cun Tpenus: E = const.




[IpeBpartieHne MexaHU4YEeCKON YHEPTUH MPU HATTUYUU CUIIBI TPEHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cubl: M - FI.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThIX MEXaHH3MOB,
n= Aﬂmes.nu
A‘SﬁII:E‘I-BEEaH
JlaBiieHre TBEPAOTO TENA.
dopmyna 1715 BBIYUCICHUS JaBICHUs TBEPAOro Tena:
p= F
5
121 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
IMuapocTaTudeckoe 1aBieHUE BHYTPH KUJIKOCTH.
dopmyna s BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=Pgh+Dm,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. @opmyna Iig ONPEACICHUS BBITAIKUBAIOIICH CHIIBI, JEHCTBYE
XKUIKOCTh WM Ta3:
1.23
F A T pgv
VYcnosue miiaBanus tena. [lnaBanue cygoB v BO3AyXOIJIaBaHUE
Mexanuueckue konebOaHus. AMIUIMTYIA, EpUOA W 4dacToTa Konebanui. dopmyna,
KoJe0aHui:
1.24
v = 1
T
1.25 MareMaTtuueckuii ¥ Mpy>XKUHHBIA MasTHUKA. [IpeBparnierne s3Hepruu mpu Koae0aTeIbHC
1.26 3aryxatomue Konedbanus. BeinyxeHusie konebanus. Pezonanc




1.27

MexanndecKre BOJIHEI. HpO,Z[OJ'II)HI:Ie " IONCPCUYHBIC BOJTHBI. ﬂJ’II/IHa BOJIHBI U CKOPOCTH

h=v-T

1.28

3Byk. [')poMKOCTb 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKOBOW BOJIHBI Ha TPaHUIIE JIBYX CPE.l

1.29

IIpaxmuueckue pabomol

N3mepenune cpenHel IUIOTHOCTH BEUIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH IIf
CKOJIbJKEHUS; PabOThl CHIIBI TPEHHUSI, CHUJIbl YIIPYTOCTH; CPEIHEN CKOPOCTHU JABUKCHHUS
yCKOpeHusi Opycka IpH JBHXEHUHM I10 HAKJIOHHOW IUIOCKOCTH; YacTOTbl U MEPHO
MasiTHUKA; YaCTOTHI U MEpPHOJia KOJIeOaHUN NMPYKMHHOTO MasTHUKA; MOMEHTA CUJIBL,
CHJIBI YIIPYTOCTH MIPH MOIBEME IPy3a C TOMOIIBIO HETIOJABHKHOTO 0JI0KA; paOOThI CHIIE
MTOMOIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHUJIbI OT 00bEMa MOTPYKEHHOW YacTH
HE3aBHCUMOCTH BBITAJIKHUBAIOLIEH CHIIBI OT MACCHI TEJIA; CUJIbI TPEHUSI CKOJIBKEHUS OT (
poJla MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHH Aeopma
OT yrja HAaKJIOHAa HaIpaBisiolled; nepuoaa (4acToThl) KoJeOaHWH HUTSHOIO Masi
KoJe0aHui NPY>KMHHOTO MasTHHKA OT Macchl Ipy3a M JKECTKOCTH IMPY>KUHBI, UCCIIE)

KoJIeOAHUH HUTSHOTO MasTHUKA OT MacChI rpy3a. HpOBepKa YCJIOBUA paBHOBECHUA pbIyal

1.30

Dusuueckue sA61eHUS 8 npupode: MNpUMEPbI ABHUXKXCHUA C PA3JIMYHBIMU CKOPOCTIMU
HeﬁCTBHe CUJIBI TPCHHA B IMMIPUPOAC U TCXHUKEC, ITPUITUBEI U OTJIMBBI, IBUKCHUE IIJIAHET
ABUIKCHUC JKHBBIX OPraHU3MOB, pblYaru B TCJIC UYCJIOBCKA, BJIIMSIHUC aTMOC(bepHOFO

IIJIaBaHUE pI)I6, BOCITPHUATUEC 3BYKOB XKMUBOTHBIMU, 3EMJICTPSACCHUC, CelCMHUYECKHE BOJIHE

1.31

Texnuueckue ycmpoticmea: COUJAOMETP, AATUUKHU TOJIOKEHUS, PACCTOSIHUS U YCKOPE
pakeThl, pbIYar, MOABMIKHBIM ¥ HEMOJBIKHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb,
COOOIIAIONTUECS COCYABI, YCTPOMCTBO BOAOIMPOBOJA, THUAPABIUYECKHI TIpecc, Ma

MOPUIHEBOM HACOC, APEOMETP, IXO0JIOT, UCIIOJIb30BAHKE YIbTPa3ByKa B ObITY U TEXHUKE




TEIUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKCHUS MOHGKYHHpHO-KHHeTquCKOﬁ TECOpHUU CTPOCHHUA BCIICCTBA.

2.1

ra3000pa3HOro CocTosHUM BemecTBa. Kpucramumueckue u amopgHbIe Tea
2.2 JIBr>kenue yacTull BeniecTBa. CBsi3b CKOPOCTHU ABUKEHUS YaCTHI] C TeMmreparypoi. bpo
2.3 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxarue
2.5 TennoBoe paBHOBeECHE
2.6 Buytpennss sHeprus. Pabota u teronepenaya kak criocoObl U3MEHEHHSI BHYTPEHHEH
2.7 Bune! Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE

HarpeBanue u oxnaxzaenue ten. KonnuecTBo TEIoThl. Y aelbHas TeIIOEMKOCTb:
2.8 =cmt,—t, )

Q=cml|t, 1

3aKOH COXpaHEHMsI SHEPTUHU B TEIJIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOIO OaslaHca:
2.9 Q1+Q2 +..=0

Hcnapenne u KoHjaeHcanus. V3MeHeHHWe BHYTpEHHEH SHEpruM B IpOLIECCEe HUCMaf
2.10 KHUJKOCTH. Y IeNbHas TeIUIoTa mapoodpasosanus: L = Q/m
2.11 BraxxnocTs Bo3myxa

[InaBnenue u kpuctamuzanus. Mi3Menenue BHyTpeHHEH 3HEPTUN MIPH IJIABJICHUU U Kp

TUJTaBJICHUS
212 0

m

213 BHyTpeHHSss SHepTrUs CropaHus TOTUTMBA. Y AeTbHAS TETUIOTa CropaHust ToruiBa: q = Q
2.14 [Tpunnume! padoTe! TermnoBsix AsuraTenei. KI1JI remmoBoro aurarens




Ilpakmuueckue pabomol
N3mepenne ynenbHOM TEMIOEMKOCTH METATUTMYECKOTO HUJIMH/PA; KOJIMYECTBA TEIUIOTE

TeMIepaTypbl (PUKCUPOBAHHOW MAacChl, B KOTOPYIO OIYIIEH HArpeThli LUIMHID;

2.15
HarpeTbIM LUWIMHAPOM, IIOCJIE OIYCKaHUs €ro B BOAY KOMHATHOM TEMIIEpaTyphl; OTH
YAEIBbHOU TEIIOTHI IUIaBIEHU Jbja. VccnenoBaHue M3MEHEHUs TEMIIEPATyphl BOJBI ]
TEMI000MEHa MPU CMEIIMBAHUY XOJIOJHON M rOpsiueii BOBI; poliecca UCIapeHus

216 Du3zuyeckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKEHNUE U KalIUJUISIPHBIE SIBJICHUS |
nznydyenue CoiHIla, 3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMar
Texnuueckue ycmpotcmea: KaIWUIAPbl, IPUMEPHI HCIOJIb30BAHUS KPHUCTAJUIOB, 3

2.17 TEMIIEPATYpPbl, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB, THUIPOMETPBI, IICUXPOMETP.
BHYTPEHHETO CrOpaHUs

3 OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1 Onexrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

3.2 B3aumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

34 Onextpuueckoe none. Hampsoxk€HHocTh 3nexTpuueckoro mnois. [lpuHmun cymneprnos
KayeCTBEHHOM YPOBHE)

35 Hocurenu snexrpudeckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IO HA JIIEKTPY
TUDJIEKTPUKU
[TocTostHHBIN 3neKTpUYecKnuil TOK. JleicTBrs anekTpudeckoro Toka. Cuna Toka. Hanpsn
I=qg/t,U=A/q

3.6
DNEKTPUYECKOE COIPOTUBIICHHE. Y IETBHOE MIEKTPUYECKOE COIPOTUBIICHHUE:!

3.7 R =pl/S

3.8

3akon Oma ayis yuactka anektpudeckon nenu: | = U/R




[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:

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

3.9 [TapamienpsHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB

310 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxxoynsa — Jlenma:
2

3.1 O=I"-R-t

3.12 OmneIT OpcTena. MarHuTHOE 10J1€ IPSMOI0 IPOBOJIHUKA C TOKOM. JINHMM MarHUTHOM M1

3.13 MarauTHoe 1ose MOCTOSHHOIO MarHuTa. B3auMoaeicTBUe NOCTOSHHBIX MarHUTOB

3.14 JleficTBHE MarHUTHOTO IT0JI1 HA POBOJHUK C TOKOM

3.15 OneiTel @apanes. SBnenue snekTpoMarauTHON MHAYKUMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3mepenne 37IeKTpUYeCcKOro CONPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH JJIEKTPHUYECKOT
TOKa.

3.16 HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPH
KOHIIaX IMPOBOJHMKA; 3aBUCUMOCTH COINPOTHUBIIEHUS OT JJWHBI INPOBOAHMKA, IJIOLIL
YAEIBHOTO COITPOTHUBIICHMUS.

IIpoBepka npaBuia JUIs SJIEKTPUUECKOrO HANPSDKEHUS NP MOCIEJ0BATEILHOM COEIUE
CHJIBI 3JIEKTPUUECKOI0 TOKA MPH MapajieIbHOM COETUHEHUH TPOBOJHUKOB (PE3UCTOPH]
3.17 Du3zuyeckue A61eHUs 8 npupooe: dIEKTPUUECKUE SIBICHUS B aTMoc]epe, AIEeKTPUUYECTB

noJie 3emiu, apei¢ MOoII0COB, pOIIb MATHUTHOTO MOJIS 7Sl )KU3HU Ha 3eMiie, MOJISIpHOE




Texuuueckue ycmpoiicmea: dSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, peocTar, c4

3.18 AJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTENIbHBIE 3JIEKTPOIPUOOPHI (IIPUMEPHI),
JIEKTPOMArHuUT, NEKTPOABUraTeNb IIOCTOSHHOIO TOKA, F€HEPaTOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlydeBas Mmozenb ceta. [IpsmonuHeliHOoe pacpocTpaHeHne CBeTa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jlucniepcust cBera

3.24 Jlunza. Xox mydeit B mnH3e. POKYCHOE paccTosiHUE JIMH3BL. ONTHYECKAast CUTa JTUH3BL: [

3.25 I'na3 kak ontudeckas cucrema. Onruyeckue Npudopsl
IIpakmuueckue pabomul
#H#HPar##l13MepeHre ONTUYECKON CHIIBI coOMparomiel JIMH3bI, (OKYCHOTO paccT
CBOWCTBY paBEHCTBA pa3MepOB MPEaMeTa U H300paKEeHHUs, KOTa IPEAMET PACTIOIOXKE!

3.26 IIPEIOMJIEHUS CTEKJIA.
###Par###IccnenoBanue CBOMCTBa M300pa)KeHUs, TMOJYYEHHOTO C TIOMOIIBIO C
(OKYCHOT'O PAacCTOSHUS JABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJla MPEIOMIICHHS CBE
TPaHUIIEe «BO3YX — CTEKIION»

3.97 Qusuueckue aenenus 6 npupode. 3armenust ConHna u JIyHbI, I[BETa TEJ, ONTUYESCKHC
pedpakimus, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea. O9KH, IEPUCKOIIL, (OTOAITIAPAT, OTHIECKHE CBETOBOIBI

4 KBAHTOBEBLIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana

4.2 OmnsiTel Pesepdopaa o paccesuuto anbda-yactuu. [Inanerapuas moaens atoma

4.3 CocraB aromHoro szpa. M3oronsl

4.4 IIepuon nonypacnana aTOMHBIX SAEP

4.5 SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3apsAJ0BOT0 U MacCOBOIO YHCEI




4.6

DQusuueckue s61eHUs 6 npupode: €CTECTBEHHBIN paJnOaKTUBHBIN (OH, KOCMUYECKUE

IIPUPOAHBIX MUHEPAJIOB, I[GﬁCTBPIC PaanO0aKTHBHBIX I/I3Hy‘IeHI/Iﬁ Ha OpraHusM 4Yc€JIOBCKa

4.7

Texuuueckue ycmpoticmea: CIIEKTPOCKOI, MHIANBUAYAIbHBIN 103UMETp, Kamepa Buibcc




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. YuebHuk. Pusuka. 7 kiacc. [lepoimkua A.B., MBanosa E.B.
2. Yuebnuk. @usuka. 8 knacc. [lepeimkun A.B., UBanoga E.B.

3.Y4ebnuk. Pusuka. 9 knacc. [lepoimkun A.B., I'ytauk E.M.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. [leppiikun A.B., BaHoBa E.B. «®u3uka»: yueOHUK J71s1
06111e06pa3oBaTeIbHBIX YUpeXxXIeHru!. 5-oe u3ganve. Mockga. JIpoda, 2020 r.

2. Jlykamvk B.W., UBanosa E.B. Coopnuk 3as1a4 jyis 7 - 9 kiiaccos. - M.:
[IpocBerienue,

3. Mapon A.E. ®u3uka: muaakTuyeckue MaTepuaibl iyl 7 kiacca. - M.: Jlpoda,
2021 r.

4. Kupuk JI.A. CamocTosTenbHbIe M KOHTPOJIbHBIe paboTel. M.: Unekca, 2021 r.
5. Mapon A.E., Mapon E.A. KonTposbHble TeCTbl 110 dusuke. —M.;

[Tpocgerienue, 2020

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

Catit http://fipi.ru



Caiir http://ru.wikipedia.org
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