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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeToJaBaHus yueOHOro npeameTa « Du3ukay.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS W OPraHU3ALMI0 HU3YUYCHHS
Gbu3MKM Ha NESITENIbHOCTHOW OcCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TMPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIo MoCaeA0BaTEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[TporpaMmMa mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
NOMOUIHM YYUTEIIO B CO3/IaHNU paboueil MporpaMMebl 110 y4eOHOMY MPEeIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUM, W3y4yaeMbIX XHUMHUEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HUECKOU
reorpadueii, BHOCUT BKJaJl B €CTECTBCHHOHAyYHYIO KAapTUHY  MHpA,
NpeloCTaBisieT HauboJiee SICHble O0pas3lbl MPUMEHEHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 TiaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIAJICHHUE
CIEIYIOIUMH KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTH:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMS
OIlpeNesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNnbHBIX oOpranmzanusix Poccuiickoit ®Denepanuu, peaau3yrOMUIX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpETEHNE HHTEpeca M CTPEMJICHHS OOy4YalolUXCd K HaydYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUA O HAYYHOM METOJI€ TIO3HAHUSA B (hOPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH,
dbopMHpOBaHUE TPEACTABICHUA O PO (HU3UKH IS Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JagbHEHUIIIeMy OOyYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o (U3WUKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUU  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NMPUOOPETCHUE YMEHHI OMUCHIBATH U OOBSICHATH (DU3UUYECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHINX PACUYETHBIX 3a1ad ¢
UCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh MPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaIueln GU3NIEeCKOoro CoACpKaHUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(MOpMAIIIK;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesSTETPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



O011ee yuCiIO YacoB, peKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HeJen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe mno (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOCHHOCTEH
o0yyJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHu, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COIAEPKXAHUE OBYUYEHUA

7 KIIACC
®Ou3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. OU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnit MexryHapoiHasi CucTeMa eQuHUII.

Kak ¢usuka u jApyrve ecTecCTBEHHbIE HAyKHM HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAy4HBIM METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npuOOPHl U MPONEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenesieHHE IEHBI IeJICHNS IIKaIbl K3MEPUTEIIBLHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OmpeneneHue pa3MepoB MaJbIX TeEIl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. IIpoBeneHue uccrnemoBaHus MO MNPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJETA
[IapuKa, MyImeHHOTO TOPU30HTAILHO, TeM OoJibllie, YeM OOoJbllle BHICOTA
mycKa.

IlepBoHavaibHbIE CBEJACHUS 0 CTPOCHUM BelleCcTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTRA.

JBrkenne yactul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctammyeckux) Tell. B3auMoCBs3b MEXKIy CBOWMCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysum.



3. HabGmonenue  siBieHUi,  OOBACHAIOIIMXCA  NPUTSKEHUEM  WIIHU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIB)KEHHMH. Pacder mytu u
BPEMEHU JBUKEHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBWXKEHHS Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
0o0BbEMa BEIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHS U CHIIA
TsokecTr. CHila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MeXaHU4eCcKOro JBUKEHUS Tea.
2. N3mepenune CKOpOCTH MPAMOIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOACHCTBUIO TEI.
6. CIl0)EeHue CUJI, HallPaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHKEHHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEH CKOPOCTH CKOJBXKEHHS Opycka WM ILIapuKa 0
HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBUIEHUSI U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepernaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIyOuHBI. ['mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS
BO3MyIIHONW 000s0ouku 3emiu. OmbiT Toppudemmu. M3meperune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJICHUS ra3a OT TEMIEPaTypHhI.

[lepenaya naBiaeHUs KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa TMOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpYKEHHOM B
YKUJIKOCTh YACTH TE€JIAa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UIM KOHCTPYUPOBAHUE JIOOKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIrHUsl.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. KosdduumeHnt momesHoro nedcTBus (nanee —
KIIJT) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIMUAIbHAs SHEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimeol.
1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. V3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPIHH.

8 KNIACC
TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUSA
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOWMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBJICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHIKCHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
Terionepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOIHOCTb, KOHBEKIIS, U3IyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMoc(epHOro
JIABJICHHUS.

BnaxHocTh BO3ayXa.

OHeprus TOILIMBA. Y eNbHAas TEIUIOTa CrOPaHusl.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nsuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPENBI.

3aKOH COXpaHEHMs U MPEBPAILLEHUs] SHEPTUU B TEIJIOBBIX IIpoOLIECCaXx.

Hemoncmpauuu.
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

Hab6mroneHue siBjeHUI cMaunBaHUS M KalTWJUTSIPHBIX SIBJICHHM.
HabmtoieHue TermmoBoro pacupeHust Tedl.

V3MeHeHne AaBiieHUs Ta3a MpU W3MEHEHWH 00BhEMa M HATPEBaHHWH WITH
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buner Teronepenadm.

OxmakIeHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIITHUMH CHITAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBjIeHUs BO3yXa B OaJIOHE HITTPUIIA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne u3MEHEHUST BHYTPEHHEH OHEpPruM Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanre sBJICHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAUITMUYECKUM LIHJITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

DJIEKTPUYECKHe U MAaTHUTHBIE SIBJICHHA.
Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsiioB. B3aumonencTBue
3apsOKEHHBIX  Tel. 3akoH KysjoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J1 OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY T€JIaMU).



OnekTpuueckoe mnoje. Hanpspk€HHOCTH snekTpudeckoro mods. [IpuHuun
CYHEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apAa.

DNEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpuyeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. ¥YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHOe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuecKoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre 1enu U MOTPEOUTENH IEKTPUIECKoi sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIie.
Oneir  Opcrega. MarauTHoe TMoOJ€  3JIEKTPUYECKOro Toka. I[IpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBUE MAarHMTHOTO IOJIS1 HA IPOBOAHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3a1us Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTpOCTAaTUYECKAs UHAYKIIMSL.
3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUIN TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. U3MmepeHne 3JIeKTpUYeCKOro HaIpsKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH COpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA SJICKTPOMArHUTHON MHIYKIWH.

OnbiTel Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONEHUIO DICKTPU3AIMM TeI HWHIAYKIUWEH U MpHU
CONPUKOCHOBEHUH.

HUccnepoBanne [OEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOMN IIENMU TOCTOSHHOTO TOKA.
N3MepeHne u peryJIMpoBaHHUE CUIIbI TOKA.

N3mepenune 1 peryjJupoBaHue HaNpsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pe3UucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIOHNIAAW MOMEPEUYHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWiia [Jis CWIbl TOKa MPU MAPAIIIEILHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAmNpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTesibHOl yCTaHOBKH.

21. OnbITEI IO  MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC
Mexanuyeckue siBJICHHUA.

Mexanuueckoe aBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAHHYECKOrOo JABWKEHUSA. PaBHOMEpPHOE MNpPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABHKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoOJiMHEWHOe JBHWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[IepBbiii 3axk0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CynepIIO3ULUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUs, CHJIa
TPEHUs MOKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najneHus. JBuwkenue rmiaaner Bokpyr Comuina. IlepBasg kocMmuyeckas CKOpPOCTD.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue matepuanbHOM TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmvnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTHBHOE JBUKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrusl Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIUHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOnroneHune MeXaHMUYECKOro JBHUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenue aBrKeHUsI Teia Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKuX SBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBUKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6mronenue paBeHCTBA CHIT TTPH B3aMMOICHCTBUH TEJL.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITysIbca pu B3aUMOJECHCTBUH TEI.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHMYECKON PHEPTHUH MPH CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHMYECKOM SHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHBI.

Jlabopamopuwvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBHKEHUM TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphunreHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl CHIIBI  YNPYTOCTH MpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETBLHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIponmonsHble U
IIONIEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOnmrogenue konebaHUil Ten MOJA AEUCTBHEM CUJIbI TSDKECTH U CHJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOGmroienre BeIHYKICHHBIX KOJICOaHUM M pe30HaHCa.
PacnipocTpaHenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOAHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOLME 3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepeHue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI.

ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

o oA W



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeTroBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBerta.  I[IpsamonunHelrHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnrThueckas cucrteMa. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. Croxkenwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenune n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J 1y4Yer B pacCeUBaIOIIEH JINH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyuyenue 6em0r0 CBETa IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

L 0 N ok wWwN R

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXCHHUsSI CBETOBOTO Jiydya OT yrja
naJeHUsl.

2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeaIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
NaJICHNS Ha TPAHULIE «BO3YX—CTEKIION.



4. TlomydeHne n300pakeHHI C MOMOILBIO COOUPAIOILIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OnbITBI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJCHUM 4Yepes
[[BETOBBIC (PUIIBTPHI.

KBanTOBbBIE SIBICHUS.

Omnwitel Pe3epdopna u mianerapHas mMojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeTUaThie CEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uziayueHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxpens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpsbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Busbcona.

5. Pabota cuéTunka HOHU3UPYIOMINX U3TYyUEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HMccnenoBanue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000IIeHWS  TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca GU3HKH, a TAaKXKe JJII MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke Ui 00yyaromuxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUUBACTCS AOCTHKCHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3MdecKue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWS, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JAaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOIIWECs BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUN pacro3HaBaTb W HAyYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPY KAIOIIEH MPUPOIC U TOBCETHEBHOM JKHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIee BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanue o0oOmmaronero xapakrepa. Moaynb 3aBeplIaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00Opa3oBaHusl.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
N3yuenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yyT cpopMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(pu3HUECKON HAyKU;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHUKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY>KJICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUHN
busuKu;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSTHE ACTETUYECKUX KadyeCTB (PU3MUECKON HAyKu: €€ TrapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEHIIEH COCTABIIAIOLICH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOM JIIOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro obpa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AIEKTPHUUYECKUM M TEIUIOBBIM 00OpYy/IOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

- c(opMHpPOBAaHHOCTh HaBBIKAa pedeKCUM, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAKOI'0 ke MpaBa y APYyroro 4yeIoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:

- aKTHUBHOE Yy4YacTHE€ B pPEIICHUM NPAKTUYECKUX 3a/ad (B paMKaxX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3ald, ToOpojJa, Kpas) TEXHOJIOTUYECKOU U



COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HAa NPUMEHEHUE (PU3NYECKUX 3HAHMM JUIs pEIleHUs 3a1ad B
00JIaCTH OKpY’KAIOWIEH Cpenbl, IJIAaHUPOBAHMS IOCTYIKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYXKAIOLLIEN CPeibl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTUYECKUX MpoOJieM M MyTed X

pelIeHus;

e 8) amanTanmuM K HU3MEHSIIONIMMCS YCJOBHUSAM COLMAJBbHON W NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICAOBAaHUM U
MPOEKTOB (DM3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIpYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTUSA B MNPUOOPETEHUM HOBBIX (U3HUUECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX TOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATDBI
B pesynbpTaTe ocBOeHUsI TporpaMMbl 1O (U3MKEe HAa YpPOBHE OCHOBHOIO
oO1iero 06pa3zoBanus y o0yyaroierocsi OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpPCAIbHBIC YUCOHBIC ICUCTBUS.
Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAeficTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIEHUS U CPAaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3HMUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI U MPOLIECCOB, JIeJaTh BBIBOJBI C MCIIOJIb30BAaHUEM JCTyKTHBHBIX
Y UHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIJABUIaTh TUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOSITEJIbHO BBIOMPATh CHOCOO perieHus Y4eOHOH —(u3uueckoi
3a7aun (CpaBHEHHE HECKOJIbKMX BapHaHTOB PEIICHHUs, BbIOOp HamboJiee
HOJIXOJISIICTO ¢ YY4ETOM CAaMOCTOSTEIILHO BIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHUBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaxX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH peIlacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMHU.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBHUS:

B XO7Ie OOCYXIeHUs y4eOHOro Marepuayia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICPIKaHHC
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXACHUSAMH JPYTUX YYaCTHUKOB
nuanora, OOHapYKUBATh PA3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



MyOJUYIHO TPEICTABIISATh PE3YIbTAThl BHITIOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHANBUAYAIbHONH pabOThl MPHU PEIICHUU KOHKPETHOW (PU3NIECKOU
poOJIeMBI;

MPUHUMATh IIeJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
no e€ MOCTIKEHHUIO: paclpeAensiaTh poyu, OOCYXIaTh MPOLECCH U
PE3yNIBTAaThl COBMECTHOU PabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTUTAs] KAYeCTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIpPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJICHAMH KOMaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHEHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIS pelieHns (U3NUeCcKux 3HaHUi;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pPEIICHUN
(MHIMBUAYaJbHOE, MPHUHITHE PEIICHUs B TPYIE, NMPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM peleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIIEOBAHUSA C Y4YETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpejiaraéMble BAPUAHTHI pEICHUMH;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS]) PE3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHUS
(¢u3nyecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYallUld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;
npu3HaBaTh CBOE MPABO Ha OIMMOKY NpU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEP)KJICHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
XKUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAS
cuna,  gedopmanus  (ymopyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TMepenaya JJaBICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJlaBaHUE pPbIO, phlyaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3Ys
¢dbuznyeckre BEIUYUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYeCcKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3YeMBIX  BEIMYUH, UX
000O3HAaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEJIUYUHY C JAPYTUMHU BEIMYUMHAMU,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phruara (0J0Ka),
«30JI0TOE€ TPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHU4EeCKOM



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIJIOBUS 33Ja4y 3alMCBIBaTh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4YeHHOM (pU3NUECKON BEINYUHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBIA pe3yJbTaT, HaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATHh MPSAMbBIE W3MEPEHHSI PACCTOSHUS, BPEMEHHM, MAacChl Tea,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIpPYrol € HCIOJb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TeJl, YCJIOBMM paBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY W
BBITMIOJIHATh M3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOMYYEHHOM 3aBHUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAysS NPEIOKCHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHMKOB HH(opMmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHUN Y4eOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (QPU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHalbI,
pecypchl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WK Y4YeOHBIX HCCIEIOBaHUN, NPH H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKAAThH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIECIOBAHHM paclpeesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIAJ, B  JE€ATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPhbl MOJICKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FICKTPUIYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAarHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PaBHOBECHE, CMaUMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUe),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAI0B, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICKCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHUI0O HUX XapPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (U3WUYECKUX  SIBICHUNH B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBICHUS B TIPUPOJIE,
KpUCTAJUTBI B mpupoje, uianyudeHue CoiHIa, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJrOCOB, PO MAarHUTHOTO TOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
bu3ndecKue BeTUINHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUS, KOJIUYECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUioTa
IUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YIedbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAsl BIAXHOCTHh BO31yXd, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHUBIEHUE NPOBOJIHMKA,
yACIbHOE  CONPOTUBIEHUWE  BeElleCTBa, paboTa M MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3nyecKuX BENIUYUH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIIME JAHHYIO
¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpUHU
CTPOEHHUS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1aroB ¢ Onopo Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJadyd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUisl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHIUTh MPH [OMOIIU
(Gu3MYECKUX METO/OB, MCIONb3YysI OMHCAHME HCCIIECIOBAHMS, BBIIEIATH
IIPOBEPSEMOE  MPEAIOJIIOKEHHNE, OLECHUBATh MPABWIBHOCTh TMOPSIKA
IIPOBEJEHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKruX CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IJIOIAa €€ IOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWUMOJEUCTBUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHHTOB,
BU3yaJaM3alMsi MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEpPAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENTI0KEHHOIO
000pyIOBaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIbI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTrypbl, OTHOCUTEIHHOM
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMNpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEIUYUH, CPaBHUBATH
PEe3YyJbTAThl U3MEPEHUN € YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATEJIBHOIO M IApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIUYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh H3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIeysl NMPEIJIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MAaCHOCTH MPU paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HX OMUCaHUsA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOPHI, HArpeBaTENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH W HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUYECKUX
Lernen ¢ nocaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOAUTh  MpUMEpPHl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pOBbS U COONIOACHUS
HOPM 3KOJIOTHUYECKOT0 MTOBEJICHUS B OKPYKAlOIIEH Cpele;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HAa OCHOBE HWMEIOIIUXCA 3HAHUW U MyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM MITM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BHITIOJHEHUH YUYE€OHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcsl cet MIHTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIICHMS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATh PE3YJIbTaThl
MPOCKTHOM WJIM UCCIEAOBATEILCKOW NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapar Kypca (U3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

NpPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB paclpenesaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]Ja4aMH, CJIEIUThH 3a BHINIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOJCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ynpyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TENO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXAaHMYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE
najieHue TeJl, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KOoJeOaTeabHOe JBIIKEHHE (3aTyxXalolue |
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHHue 0eoro cBeTa B
CHEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX SBJICHUM B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHUW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOrMYECKOe AECUCTBUE BUIUMOTO,
yAbTPadUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKHE JYy4Yd, PAJAUOAKTHBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOJAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIWYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEpPEMEIICHHUE, NMYyTh, YIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUIUAIbHAS SHEPIUsl CIKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH IpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHUS U MPOILIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIMUI OTHOCUTENbHOCTU [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHCET



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7aud (omupamlmuecs Ha cucteMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAOLINE (PUIUUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKoOe
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM MU30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkou
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(¢u3MUecKux CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyJIMPOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
cpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTh MHCCIEAOBAHUE 3aBUCUMOCTEN (U3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOM CKOPOCTH, MEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBeTa OT yrIja MaJeHus W yria MpeloMJIEHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaOMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHMueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass Cujia COOMparolled JIMH3bl, paJAHOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEJb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHusi (B TOM YHUCIE:
CHHUIOMETP, HOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, OINTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUECKHX MPOIECCOB
IpU PEUICHUH YyYeOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M cOOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJISATh TMOUCK WHpOpMamu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh



IyTH ONPEAEIICHNs TOCTOBEPHOCTH MOJYYEHHONW MH(OpMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIBHBIX HCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXkaHMs, CIPABOYHBIE MaTepHUabI,
pecypcebl cetu MIHTEpHeET, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
MHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUIEHHE MpEe3eHTaleil ¢ y4ETOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposabnbie Ilpaktuueckne (uuppoBbIe)
n/n NMpoOrpamMmbl Bceero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypchl
Pazjen 1. ®usuka u eé pojib B NO3HAHMHU OKPY:KAIOLIEro MUpa
bubmuoreka [JOK
1.1 ®dusuka - HayKa o onie 2
MK = HayKa o PHpoX https://m.edsoo.ru/7f416194
1.2 dusznyecKkne BeININHBI 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYUYHBIM METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BemiecTa 1
TPOCHHE BEHIeCTs https://m.edsoo.ru/7f416194
29 JIBM>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] ) 1 bubnuorexa [JOK
’ BENIeCTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHbie COCTO eIecTBa 2
rperathet TOAHHA BEIHCCTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHndueckoe OBIKEHIE 3 bubmmorera [IOK
https://m.edsoo.ru/7f416194
bu6 OK
3.2 WNuepuus, macca, IIIOTHOCTH 4 1 nosmorexa I

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

33 Cuia. B 14 2
fa. BUARL CHIL https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznen 4. /laBjienne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubmmoreka [JOK
) TeJlaMH, )KUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Alapnetiite xukocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
TMOCpepHOC AaBICHHe https://m.eds0o.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
A P 1
> aboTa 1 MOMHOCTH 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctsie mexanusmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CRARHTCCKad SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepsHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM
Ne ni/mm Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bu6mmoreka [IOK
1.1 C 7
TPOCHIE 1 CBOHCTRA BelllecTha https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella . 1 bu6mmoreka [IOK
’ U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT 5 5 20 2
OCTOSIHHBIW 3JEKTPUUYECKUIN TOK 7 hitps://m.edsoo.ru/7f4 181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6] 4
FICKTPOMATHITTHAA HHAYKIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM
Ne ni/mm Kontposabnbie Ilpaktuueckne (uuppoBbIe)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3znea 1. Mexanunueckue siBJeHUSA
L1 MexaHu4ueckoe IBMKEHHE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
) OIHMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 Mexannueckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckHe BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITH06 moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DNEeKTPOMarHuTHOE MOJIE U 6 ) bubnuoreka [IOK
JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nea 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmmorexa LOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JI o 6 3
HH3BLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znea 5. KBanToBbIe sIBJIEeHUS
bu6mmoreka [IOK
5.1 41 4 1
CIIyCKaHHE U MOTJIOLICHHE CBETa aTOMOM https://m.odsoo.r/7#4 lada6
bubmuoreka [JOK
2 1
> Crpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. il 1
>3 /ICPHBIC peakitiH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnen 6. IloBTopuTe1bHO-0000111a10IIUI MOAYIb
6.1 [ToBTOpeHue 1 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢usmku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHMUA
7 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
NMPOBEPAEMOro o
o0pa3oBaTe/IbHOI NMPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJbTarTa

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX TAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

pacro3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33Jauy B YYEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MTpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCHONB3Ysl (U3MUECKHE BEIUWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH  TIpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH
(bU3nUeCKUX BETUUYNH

XapaKkTepu30BaTh CBOICTBA Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
WCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

1.8

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qyucji€ K B KOHTEKCTE CUTYallUd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh IMPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormyeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3HUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemarh pacyéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U
dbopMyIIbl, CBS3bIBAIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBUSI 3aJladyd  3alliChIBaTh KPATKOE YCJIOBHUE, MOJICTABIATH
buznueckre BENUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThI, HAXOAUTh
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OICHUBATh
PEATUCTUYHOCTH MOTYYECHHON (PU3UYECKON BETUIMHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH IMOMOIIA
(1)I/ISI/I‘I€CKI/IX METOAOB, B OIIMCAHHHN HCCIICAOBAHHS  BBIJCIIATH
MIPOBEPSEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBIM pe3ylbTaT, HaXOAUTb OIIMOKU B
XOJE€ OIIbITa, A€JIaTh BBIBOJBI 11O €TO pC3yJibTaTaM

1.9

MNpOBOAWUTL OIBITEI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(U3MYECKUX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEpPSIEMbIC
MPENINONIOKEeHNsI, CcOOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyTOBaHUs, 3aIMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI




1.10

BBIIIOJHATE IMPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUCM aHAJIOIOBBIX M
HUGPOBBIX MPUOOPOB, 3alMChIBATh MOKa3aHHUsS IPUOOPOB C yU4ETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCIECJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEIMYMHBI OT JAPYTOM C MHCIONb30BAHMEM IIPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO HCCIEIOBAaHUSA, COOMPATH
YCTaHOBKY W BBINOJHATh U3MEPEHMS, CIIENYs IPEUI0KECHHOMY IUIaHY,
(uKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PHU3UYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUL U IpaMKOB, €JIaTh BbIBObI
10 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

1.13

MNpOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (bl/ISI/IquKI/IX BCJIIMYHMH, CJICOAYys
HPCHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINNOJIHCHUHN H3MCpCHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUYCHHUC HCKOMOM
BCINYHHBI

coOmoaTh NpaBWiia TEXHUKH Oe3omacHocTH mpu pabore ¢
1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

yKa3blBaTh INPUHLMIBI  JAEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTEpHU30BaTh IPUHLUIBl JIEHCTBUS H3YUYCHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO MX ONMCaHUS,
UCIOJIb3YSl 3HAaHUS O CBOMCTBAX (PU3WYECKUX SBJIECHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOANUTH TNpHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpHUMEpax)
MIPAKTUYECKOT0 UCIIOIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U
cO0JTIOJIEHHSI HOPM 3KOJIOTMYECKOI0 MOBEICHNUS B OKpY Karolle cpesie

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUM C 3aJJaHHBIM IIOMCKOBBIM 3aIllpoCcoOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUU M HYTéM CpaBHCHHUA PaA3JIUYHBIX HCTOYHHUKOB
BBIACTIATDH I/IH(i)OpMaHI/IIO, KOTOpasa SABJISACTCA HpOTHBOpG‘IHBOﬁ nin
MOYKET OBITh HCHOCTOBepHOﬁ

UCIIOJIb30BaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHuI
HAyYHOTNIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOTO  COAEpIKaHMUs,
CIIpaBOYHBIE MaTepuallbl, pecypcbl cetu VHTepHeT, Biaxersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHusl HHPpOpMALUK
U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIep’KaHUs, B TOM YHCIE MyOIUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibpTaTax IPOEKTOB WM YUYEOHBIX WCCICIOBAHUM, TPH STOM
rPaMOTHO HCIOJb30BaTh W3YyUYEHHbIM MOHATUUHBIN amnmapaTr Kypca
(bU3UKH, COMPOBOXKAATH BRICTYIIJICHUE TIPE3EHTAIINEH

1.19

IIPY BBIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN pacIpeaesaTh
00513aHHOCTH B IpyMNIle B COOTBETCTBUU C IOCTaBJICHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIIOJIHEHUEM IUIAHA JECUCTBUHM, aJCKBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHE
OKPY’KaIOIINX




8 KVIACC

Ko .

I ol:;e SEMOLO IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
pokep o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

pe3yJabTara

1.1
1.2

HCII0JIb30BAaTh IIOHATHA

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/IT-IGCK0€ SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DHU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYecKue SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33ady B YYEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MTpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, TPH ONHCAHWUU TPABHIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYUMHY C  JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH
(bU3NUECKUX BETUYUH

XapaKTepu30BaTh CBOICTBa Tels, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IIPHM 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO | — 2 H3y4YEHHBIX CBOICTBA
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpATh 3aKOHBI U  (HOPMYIIbI,
HEOOXOMUMBIC IS €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydYeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU
JTAHHBIMU

pacCrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCIICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKa
IMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOIBI

1.9

MPOBOAMTH OIBITHl 1O HAONIOAEHUI0 (U3NYECKUX SIBICHUN WIH
¢u3mueckux  CBOMCTB  Tel:  (opMyIupoBaThb  NpOBEpsieMble
HOPEANoN0oXKEeHUsl, coOupaTb  yCTAaHOBKY U3  IPEAJIOKEHHOIO
000pyIOBaHUs1, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIbI

1.10

BBIMIOJHATh TMpsIMble H3MEPEHUs C MCMOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIMYHH, CPABHUBATH PE3yJILTAThI
M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTH  WCCJICJAOBAHME  3aBUCUMOCTH  OJHOW  (PU3HYECKOU
BEJIMYMHBI OT JPYroil C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN:




1.12

IUIAHUPOBATh HCCIIEJOBAHUE, COOMpAaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CleAysd MpeAoKeHHOMY  IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJE TAOIHIl U TPaduKOB,
JlenaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh 3KCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM OezomacHOcTH TMpH  pabore ¢
J1ab0paTOPHBIM 000PYI0BaHUEM

XapaKTepu30oBaTh IPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OIMCAaHUs, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoIuMble
¢u3nyecKre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIBHBIE
npuOOpBl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBJISITh CXEMBbI
JNEKTPUYECKUX LeNeld C IOCIEAOBATEIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HauYeHUs
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMALMIO O I[PUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHs O€30HMacHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U
co0JTI0JIEHHsI HOPM 3KOJOT'MYECKOT0 TIOBEICHUS B OKpY Kalollel cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3NYECKOTO COIEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMEIOLIMXCS 3HAHUW U IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
SBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IpPH  BBIMOJIHEHMM Y4YEOHBIX 3aJaHUi  Hay4HO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOrO COJEp)KaHus, CIpPaBOYHBIC
Marepuansl, pecypcbl ceth VHTepHeT; BimageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALMUA U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO03/1aBaTh COOCTBEHHBIC MMMCHBMEHHBIC U KPATKHE YCTHBIC COOOIICHMS,
0000mas WHPOPMAIMIO U3 HECKOJIHKUX HCTOYHUKOB (U3UUECKOTO
COJICP)KAaHUs, B TOM 4YHCJIEC NYOIMYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHON WM HCCIENOBATeNbCKON JIEATENHHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BAaTh H3YyYEHHBIM IOHATUHHBIN anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIICHUE MPE3CHTAIIUEH

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOILIECCOB paclpenesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 32 BBIIIOJIHEHHWEM IJlaHa
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLICEHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTb TPYyNIbl, BBICTPAUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEIHCTBUE,  MpOSABIAS  T'OTOBHOCTb
paspemiaTh KOHMIUKTHI




9 KVIACC

Ko .

I ol:;e SEMOLO IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
pokep o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

pe3yJabTara

1.1
1.2

HCII0JIB30BATh U3YUCHHBIC ITIOHATUSA

pa3indaTth ABJICHHUA 110 OIMHMCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DHU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYecKue SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33ady B YYEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MTpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS,
UCHONB3Ysl (pU3MUECKHE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYUMHY C  JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3n4eCKUX BETUUUH

XapaKTepu30BaTh CBOICTBa Tels, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IIPHM 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

1.8

1.9

OOBSICHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISATh TPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA
bu3nueckux sSBICHUH, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacuéTHble 3aJauyu (omuparomyecs Ha cucreMy u3z 2 — 3
ypaBHEHUM), UCIMOJNB3ys 3aKOHbI M  (OPMYJIbI, CBS3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUCBhIBAaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOIUTh Pacy€Thl W OICHUBATh PEATUCTUYHOCTH
MOJYYEHHOTO 3HA4YCHUS (PU3HUECKON BEIIMUUHBI

pacno3HaBaTb HpO6J'ICMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/ILICCKI/IX MCTOIAOB, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAaHHA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUJIBHOCTL IIOPSAIKA
MMPOBCACHUA HCCIICAOBAaHWA, [OC€IIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PE3yJIbTAaThL Ha6HIO,Z[eHPII>'I 1 OIIBITOB

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (PU3MYECKUX SBICHUNA WIH
(GU3MUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh yCTAaHOBKY M3
u30bITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ OIBITA U €ro
pEe3ynbTaThl, POPMYIUPOBATH BHIBOBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEPUI0 TMpPSMBIX H3MEPEHHUH,
OTIpelieTIsisl CpeJHee 3HaueHHWE H3MepsieMO BeIW4YMHBI ((OKyCHOE
paccTosiHue cobOuparomieil JUH3bI), 000CHOBBIBaTH BBIOOP crocoba
HU3MEpPEHHs (M3MEPUTEIBHOTO MPUOopa)




IPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DM3WYECKHX BEIMYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJbTaThl
HOJYYEHHON 3aBUCHMMOCTH (M3UYECKUX BEJIWYMH B BUAE TaOIMIU
rpaduKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHUs], COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
M BBIIOJHATH HW3MEPEHHMS, CIeAysd MPEIJI0KECHHON HWHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TMpH  pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIei:
MaTepHuaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MO/JI€JIb aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh NPUHLMUIIBI JIEHCTBUS H3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX OINMCAHUs, HCIIOJIb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHHMM U HEoOXoauMble
¢uznyecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM
3epKajie U coduparouieit JuH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U
COOITIOJIEHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKpYIKaIOIIeH cpejie

1.18

OCYIIECTBIIATh MOUCK MHPOPMAN (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTOSATENbHO (OPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAUTh IyTH  OMNpENEeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX
HMCTOYHUKOB

1.19

UCIIONIb30BaTh IpPH  BBHIMOJIHEHMH Y4YEOHBIX 3aJaHUid  Hay4HO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOrO COJAEp)KaHUs, CIIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMALMUA U3 OJHON
3HAKOBOHM CUCTEMBI B IPYTYIO

1.20

co3laBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBe WH(GOPMAIIMM W3 HECKOJbKHUX HCTOYHUKOB (PHU3NIECKOTO
COJIepKaHUsl, MyOJIMYHO TPEACTABNIATH PE3yJIbTaThl MPOCKTHOW WIIH
HCCIICIOBATEIbCKOM JIeSITEILHOCTH, npu 3TOM rpaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIN MOHATUHHBINA anmapaT u3y4aeMoro pasjaeia
(GU3UKA W COMPOBOXKIATh BBICTYIJICHHUE TMpE3CHTAIMed C ydéTom
O0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpesessiTh 00S3aHHOCTU B IPyIIE B COOTBETCTBUU C




IIOCTAaBJICHHBIMHM  3aJadyaMM, CJICAUTb 3a BbIIIOJHCHHMCM IIJIaHA
NEHCTBUH W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBIN BKJIa[] B ACATCIIBHOCTD T'py1lIibl, BBICTpanBaTh
KOMMYHUKAaTHBHOE  B3aMMOJICUCTBHE,  TPOSBISS  TOTOBHOCTh
paspeniath KOHMIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemMble 3J1€eMEHTHI CO/IEPKAHUS
pasjiena 3JIeMEeHTA
®U3UKA U EE POJIb B [IO3HAHNHU OKPYXXAIOILET'O MHUPA
Puszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
1.1 @dusznueckue SABICHUA: MEXAaHMYECKHE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
duznyeckne BenW4yMHBL. V3Mepenue  (uzmUecKUx
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb
u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL
EcTtecTBeHHOHAY4YHBI METOJ| MO3HAHUA: HAOIIOJEHUE,
| 13 MMOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIIBMKEHHE TUIIOTE3,
HKCIIEPUMEHT M0 TMPOBEPKE THIOTE3, OOBSICHEHHE
Ha0JI}0J1a€MOT0 SBJICHUS
1.4 Ornucanme GPU3NIECKUX SBICHUH ¢ TOMOIIBIO0 MOJICIICH
[TpakTuyeckune paboOTHI:
W3mepenue pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
' Ornpeznenennie pa3MepoB MaJIbIX TEJ.
N3mepenne TemmepaTypbl TpH MOMOIIU KUJIKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl
I[TEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHMU BEIIIECTBA
CtpoeHue BelecTBa: aTOMbl U MOJICKYJIBI, UX Pa3MepBhl.
2.1 OnbITel,  J0Ka3bIBAKOIINE  JAUCKPETHOE  CTPOCHHUE
BEII[ECTBA
JBmwxenue yactuil BemectBa. CBA3b  CKOPOCTH
2.2 JBWKEHHUSI YacTULl C TeMiepaTypoil. bpoyHoBckoe
JIBUXKEeHHE, TUPdy3us
23 B3anMopeiicTBre yacTHI] BEIIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE
ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B,
2 KUIAKOCTEH ©  TBEPABIX  (KPUCTAUTMYECKUX) T
2.4 B3auMocBsI3p MeXay CBONCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IBI
[TpakTiueckue paboThI:
Ouenka JauameTpa aromMa METOAOM  psiAoB  (C
26 ucronb3oBanueM Gororpadmii).
' OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbIThI o 00HapY)KEHUIO JIEUCTBUSA CUl
MOJIEKYJISIPHOTO MTPUTSIKEHUS
3 JIBOKEHUE U B3AUMOJIEMCTBHUE TEJI

3.1

MexaHunueckoe JIBUKECHUE. PaBHOMepHOE 51




HEpPaBHOMEPHOE JIBUIKEHHE

3.2

33

3.4

Cxopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
JBIKCHUH. PacuéT myTH 1 BpeMEHH JIBHIKCHHS

SlBnenne uHepiuu. 3aKoH WMHEpuUMH. B3aumoneiicTBue
TEN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHHUS TeEl.
Macca kak Mepa HHEpTHOCTH Tea

[TnotHOCTH BemecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM
MOJICKYJI B €JMHHIIE 00bEMA BEIIECTBA

3.5

Cuita KaK XapakTEepUCTHKA B3aUMOJICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3Mepenuwe cuibl ¢
MTOMOIIIBIO JUHAMOMETpPA

3.7

3.8

SIBnaeHue TAroreHus U cumiia Tsokectd. CHila TSDKECTU Ha
JAPYTuX ILNIAHCTAX. Bec tena. HeBecoMocTh

Cuna tpenus. TpeHue CKONBXKEHUS M TPEHUE IIOKOS.
Tpenue B Ipupoe U TEXHUKE

3.9

3.10

3.11

CnoxxeHue cujl, HaNpaBJIEHHBIX I10 OAHOM MPSMOM.
PaBHOzeWCTBYIOIAs CUII

[TpakTryeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBH)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmIsE M Tak jganee). OnpeneneHue cpeaHen
CKOPOCTH CKOJIBXEHHS Opycka WIM IIapuka 110
HAaKJIOHHOM  MIOCKOCTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnpIThI, JNEMOHCTPUPYIOLINE
3aBHCUMOCTb pacTsKeHus (aegopmariu) npy>KUHbI OT
OpUIOKEHHOM  cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONpUKACAIOIINXCs MOBEPXHOCTEH
®duznveckue SBICHUS B TPUPOJE: MPUMEPHI JBIKCHUS C

pa3IMYHBIMU CKOPOCTSIMHU B )KMBOW U HEXHUBOU IPUPOJE,
JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHu4yecKue yCTpOMCTBA: AMHAMOMETP, MOIIITUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEH 1 T'A30B

Hasnenue TBEpAoro Tenma. CrocoObl YMEHBIICHHS WU

4.1 YBEJIMUYEHUS TaBIICHUS
49 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
TEMIIEPATYPhI
43 [Tepenava maBieHUsT TBEPABIMU TEIAMH, KUIAKOCTIMH H
) razamu. 3akoH [lackans. [THeBMaTHdecKue MAaIIUHBI
3aBUCHMOCTh  JABJICHHUS O KHJIKOCTH OT  TJIyOHWHBIL.
4.4 I'unpocraTudecknii mapagokc. CooOIIarImuecs cocy/Ibl.
['unpaBnuyecKkue MeXaHU3Mbl
Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHbn
45 CYIIECTBOBaHMUS BO3IYyIIHOW o000mouku 3emun. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHS OT
BBICOTHI HaJl YPOBHEM MODPS
4.6 W3mepenne armocdepHoro npapneHus. [Ipubopsl mus




U3MepeHus aTMOCHEPHOTO AaBIICHUS

4.7

JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BhITAIKMBAIONICH CUJIbI, TEUCTBYIOIIECH Ha
TEeno,  MOrpy>k€HHOE B  JKHJAKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Teja. OIbITHI,
JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH
CUJIbI, IEHCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 1R 0%
KOHCTPYUPOBAaHHE  JIOAKM M  OmlpeAelieHHe €€
TPy30MO0AbEMHOCTH

4.10

4.11

dusnueckue  SABICHUS B NPUPOJC.  BIUSHHC
aTMoc(hepHOro TaBJICHUS HA KUBOW OpPraHU3M, TUTABAHUC
pBIO

TexHUYecKne YCTPOWCTBA: COOOIIAIOIIUECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,
apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannyeckas pabora

5.2 MexaHudueckas MOIIHOCTh

53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAA
I10cKOCTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHeHre mpaBuia paBHOBECHUS pbldara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduument

5.5 IIOJIE3HOTO JNENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHIManbHas SHEPTUM TEJIA, MOJHIATOr0 HaJ 3eMIIER

5.7 Kunernueckas sneprus

53 [Tonnass mMexaHUYecKast DHEpIHiL. 3aKOH W3MEHEHUs U
COXPaHEHUsI MEXaHUYECKON YHEPTUH
[TpakTiueckue paboThI:
Onpenenenue paboThl CHIIBI TPEHUS MIPU PAaBHOMEPHOM

59 JBIDKEHUU Tella 10 TOPHU30HTAIBHOW IOBEPXHOCTH.
HccnenoBanue YCIIOBUM  paBHOBECHS pblyara.
Nsmepenne KIIJ HakiaoHHOW MmiIockocTH. HM3ydeHue
3aKOHA COXPaHEHMsI MEXaHUYECKON IHEPTUU

510 @dusuyeckue SBICHHUS B MPUPOJE: pblYard B TeEIE
YyesioBeKa

5.11 TexHUUeCKHE YCTpOMCTBA: pblYar, TMOJBUXHBIA U




HGHOI[BI/I)KHHﬁ 6JIOKI/I, HAKJIOHHAsA INIOCKOCTb, IMPOCTHIC
MCXaHU3MBI B 6BITy

8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COeP:KAHUS
pasiena 3J1eMeHTAa
TETUJIOBBIE SABJIEHUA
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
’ Mosiekysd.  OmbIThl, MOATBEPKIAIOIIUE  OCHOBHBIE
10JIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOIO U Ia3000pa3HOro
6.2 COCTOsIHMM BemecTBa. Kpucramimdyeckue u amopdHbIe
Tena
OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUNW MOJEKYIIPHOKUHETUYECKOMN
TEOPHUH
6.4 CmaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemnnoBoe paciIMpeHue U cxKaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
TETIJIOBOTO JIBUKEHUST YaCTHI]
6.7 Buytpennss sneprus. CrnocoObl U3MEHEHUsI BHYTpPEHHEH
' SHEPTUU: TeIUIonepeaada U COBEpIIeHHE pabOThI
6.8 Buasl Tennonepenauu: TEMIONPOBOJIHOCTh, KOHBEKIUS,
6 U3JIy4eHue
6.9 KonnuectBo  TeruoThl.  YaenbHas — TEIIOEMKOCTh
BELIECTBA
6.10 TernmooOMeH W TeIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [InaBneHue u oTBEp/IEBAHNE KPUCTATUIMUECKUX BEIIECTB.
) VenapHas TEIIOTA IIABICHUS
[TapooOpazoBanne w  KoHAeHcamus.  Mcmapenue.
6.12 Kunenne. VYnenpHass  Temiorta mapooOpa3OBaHUS.
' 3aBUCUMOCTb TEMIIEPATypbl KUIMIEHUS OT aTMOC(EPHOTO
JTABJICHUS
6.13 BnaxxHocTs Bo3tyxa
6.14 OHeprus ToIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpuanumer  paboThl  TermoBbix  aurarenein  KIIJ]
6.15 TEIJIOBOT'O ABUTAaTelsl. 1e€IUIOBBIC ABHUIAaTENId M 3alllUTa
OKpYKaIOILIEH Cpebl
6.16 3aKOH COXpaHEeHHMsI U MPEBPAILEHUs] YHEPTUH B TETLIOBBIX
mporeccax
6.17 [IpakTudeckue pabOTHI:

OnbIThI o 00HapYKEHHUIO JEUCTBUSA cul




6.18

6.19

MOJIEKYJISIPHOTO NIPUTSIKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM MJIU caxapa.

OnbIThI 110 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B,
KUAJIKOCTEN U TBEPJBIX TEIL.

Onpenenenue AaBieHUs BO3IyXa B OaJUIOHE IIIPHIIA.
OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEMa U HarpeBaHus WIH OXJIKICHUS.
[IpoBepka rumorTes3spl JUHEHHONM 3aBUCUMOCTH JUIMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTyphbl.

HaGmronenne u3MeHeHUs BHYTPEHHEW JHEpPrUM Tejla B
pe3yibTare Terionepeaadd u padboThl BHEIIHUX CHIL.
HccnenoBanue siBneHUs TEMJI000MEHA MPU CMEIIMBAHUU
XOJIOZHOU U TOpsiYe BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM TIpU TEIUIOOOMEHE C HarpeTbiM METaNInYECKUM
LAITUHIPOM.

Onpenenenue yeabHON TEINIOEMKOCTH BEILLIECTBA.
HccnenoBanue npolecca UCIapeHus.

OmnpeneneHre OTHOCUTENIBHOM BIaKHOCTU BO3TyXa.
OmnpenenieHue yAelbHON TEIIOTHI IUIABJICHHUS JIbJIA.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HAaTsOKCHUE W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
KpUCTAIIBI B TIpupoe, u3inydenue ComHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

TexHnyeckue  ycTpoicTBa:  KalWJUIAPBL, IMPUMEPHI
WCIIOJIb30BAaHUSI KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOWHa,
JIBUTATEIIb BHYTPEHHETO CrOPaHUsl.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIEKTPUUYECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT
BEJIMYHMHBI 3apSA0B U PACCTOSHUSI MEXTy TeJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

7.3 nosid. IlpyHIMI cyneprno3unuu 3JIEKTPUYECKUX IOJIeN
(Ha KaueCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

76 ONEeKTpUYeCKUd  TOK.  YCJIOBHA  CYyIIECTBOBaHMS

) 3IEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKA

HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax




Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8
HanpsHKeHUe

79 ConpotuieHue MPOBOJIHUKA. VYneabHOE
CONPOTHUBJICHUE BEIIECTBA

7.10 3axon Oma JJ1 yyacTKa Lenu

711 [locnenoBarenbHOE W HapajieIbHOE  COEIUHEHUE
MPOBOJTHUKOB

712 Paborta u MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyia — Jlenna

713 DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanue

714 ITocTosuable MarHuThl. B3amMoaencTBHE ITOCTOSHHBIX
MarHuToOB

715 MarautHoe 10jie. MarHuTHoe 1I0jIe 3eMJIIM M €To
3HAYCHUE JIJIA KHU3HU Ha 3emiie

716 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOro TOKa.
[IpumeHeHue 3J1IeKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOIO IOJS Ha MPOBOJHUK C TOKOM.

717 SJIGKTI)OI[BI/II‘aTeJII)U IIOCTOSIHHOTO TOKa. HCI}OJII)?,OBaHI/Ie
3JEKTPOJIBUTaTeNIeil B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe

718 Oneitel  Papagest. SIBieHMEe  DIEKTPOMATHUTHOU

) nHaykuud. [Ipasuino Jlenna

DNeKTpOTeHepaTop. Cnoco0mI MOJTyYSHUS

7.19 3IEKTPUUECKOMN SHEPIUH. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI O HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIHEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUUECKOTO TOJIA Ha
MIPOBOTHUKH U JTUDJICKTPUKH.
COopka u mpoBepka pabOTBl DSIEKTPUUECKON Ienu
MMOCTOSTHHOTO TOKA.
N3mepenue u peryanpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, UIYIIETO Yepes3

790 PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS

Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBUCUMOCTb
3JIEKTPUYECKOIO0 COINPOTUBIICHUS IPOBOJHUKA OT €ro
JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEYEHU U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCJIEIOBATEIbHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia sl CHJIBI TOKA IMPU MapauieIbHOM
coequHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYILIEr0 4epe3 PEe3UcCTop.
OmnpeneneHne  MOIIHOCTM — 3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. VMccaenoBanne 3aBUCUMOCTH




Kon
paznena

7.21

7.22

CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJEHCTBUSL IIOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB TPH
ux oOveawHeHMM © pasznencHun. VccnempoBaHue
JEHUCTBUSI DJIEKTPHUYECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbpIThl,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue
JEUCTBHUSI MAarHUTHOTO TOJIs HAa TMPOBOAHHK C TOKOM.

KoncrpyupoBanue u HU3y4YECHUE paboThI
3IIEKTPOJIBUTATEITS. H3mepenne KII
3JIEKTPOJIBUTATENIBHOM  YCTAHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HWHAYKIOHU:
HCCIICAOBAaHNEC W3MCHCHHN 3HAYCHUS U HaIlTpaBJICHUA
HMHAYKIIMOHHOI'O TOKa

Ousnyeckue SBICHUS B TMPUPOJE: IIEKTPUUYECKUE
SBJICHUS B  arMocdepe, DJICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
pOJIb MAarHUTHOTO TIOJISA ISl )KU3HHU Ha 3emiie, MOJISIPHOE
CUSTHUE

TexHuyeckue ycTpoMCTBA: DIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTAT, CUYETUYUK DJIEKTPUUECKON IHEPIUH,
JIEKTPOOCBETUTENbHBIE ~ NMPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEID
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSIHHOTO TOKa

9 KIIACC
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
MEXAHWYECKUE ABJIEHUA
31 Mexannueckoe JBHKEHME. MaTepuanbHas —TOYKa.
) Cucrema orcuéra
8.2 OTHOCHTENHEHOCT MEXAHNUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE
HepaBHoMepHOe npsimoninHeliHoe nBukeHue. CpenHsas
8.4 U MIHOBEHHAas CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKECHUU
35 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
JBUKCHHE
8.6 CBoOoanoe nmagenne. OneITel [anunes
PaBHOMepHOE ABWKEHME MO OKpyx)HOCTU. llepuon u
8.7 yacrtota oOpamieHus. JIuHeliHas M yriaoBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE
8.8 [TepBsiii 3ak0oH HproTOHA




8.9

Bropoii 3akoH HeroTona

8.10

Tpernii 3akoH HproTOHA

8.11

[IpuHIHMI cynepno3unuu CuiI

8.12

Cuna ynpyrocrtu. 3akoH ['yka

8.13

8.14

8.15

Cuiia TpeHMs: cuia TPEHMsI CKOJIbXKEHHUS, CHJIa TPEHUs
TOKOsI, IPYTHE BUIBI TPECHUS

Cuia TsDKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS.
YckopeHnue cBOOOTHOTO TMaICHHUS

Jewxkenne  mmaner  Bokpyr  Comnma.  IlepBas
KocMudeckasi ckopocTb. HeBecoMoCTh U nieperpy3ku

8.16

8.17

PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
TEN0

PaBHOBecue TBEpPMOro Tela € 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cwibl. LIeHTp TskecTn

8.18

Nmnynsc Tena. M3menenne nmmynbsca. UMmyJibc CHIIbI

8.19

3aKOH COXpaHEHMs UMITYJIbCa

8.20
8.21

8.22

PeakTuBHOE ABMXXEHUE
MexaHuueckas pa60Ta 1 MOIIHOCTb

PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
SHEPruu U paboThl

8.23
8.24
8.25
8.26

8.27

HOTGHIII/IaJ'II)HaSI OHEPIrus TCIIa, OAHATOTO Hazg
TTOBCPXHOCTHIO 3emim

[TorennuanbHast SHEPIrUs CKATONW MPY>KUHBI

Kunernueckass sHeprus. Teopema O KHHETHYECKOU
SHEPIUHn

3akoH COXpPAaHCHUA MEXaHUYECKOM SHEPTUn

[IpakTudeckue pabOTHI:

OrmpezienieHne CpelHe CKOPOCTH CKOJBXKEHUs Opycka
WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IJIOCKOCTH.
OmpeenieHne yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CAU TPH PABHOYCKOPEHHOM
JIBUKCHUH 0€3 HA4YaTbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS
OT CWiIbl HOpMajgbHOro JaBieHud. OmnpeneneHue
kod(pduimenTa TpeHUs CKoNbKeHHsA. OrnpeaeneHue
KECTKOCTU TPYKUHBL. OmpenercHne padOThl CHITBI
TPeHHUs] TpPU PABHOMEPHOM JIBIDKEHUH Tela II0
TOPU30HTANLHOW MOBepXHOCTH. OrmpenencHue padOThI
CWJIBI  yOpPYrocTH  INpu  moabéMe  TIpy3a ¢
WCIONB30BAHUEM  HEMOJBMKHOTO W IOJBHXKHOTO
0JI0KOB

8.28

dusndyeckue ABICHUS B IIprUpoac: MPUIKWBEI U OTIIHMBEI,




8.29

JABMOKCHHUEC IIJIAHCT ConHeyHon CUCTCMbI, PCAKTHBHOC
JABUXXCHUC )KMBBIX OPraHU3MOB

TexHuueckue  ycTpoHCTBa:  CHUAOMETP,  JaTUYUKU
I10JIOXKEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKU
KoJIe0aHM|: Iepuo/Jl, YacTOTa, aMILJIUTYAA

MaremaTuueckui u NPy KUHHbBIN MasITHUKH.
[IpeBparteHne sHeprun Npu KojaedaTeIbHOM ABHKCHUN
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3aryxaromuye kosiebaHus. BwIHYyXJIeHHBIE KOJICOaHUS.
Pe3onanc

9.4

9.5
9.6

9.7

Mexannueckue BoJHBL. CBOMCTBa MEXaHUYECKHUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHHU4YECKUE BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKHE BOJIHbI

3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHHUE 3ByKa
HNHdpa3Byk 1 yiabTpa3ByK

[IpakTrueckue paboThI:

Ompenenenue YacTOThl M MepuUoAa  KoJieOaHUM
MaTeMaTHYECKOTO0 MasTHHKA.

OmpeneneHne YacTOTHl M TMepuUoAa  KoJieOaHUH
MPYKUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TMepuoja  KoyieOaHUMA
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TMepuoja  KoyieOaHUMA
MPY’KUHHOIO MasiTHMKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoja KoneOaHuii rpysa,
MOJBEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTHU
npykuHbl. I3MepeHne ycKkopeHusi CBOOOTHOTO TaJCHUS

9.8

9.9

dusnyeckue sABJIECHUSA B NPUPOIE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSACEHHUE, CEUCMUYECKUE BOJIHBI,
LIYHAMH, 3XO

TexHuueckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BAHUE
YIBTPa3ByKa B OBITY U TEXHUKE
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OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1
10.2
10.3

10.4

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

[IIkana 37eKTPOMarHUTHBHIX BOJIH

DJIeKTpOMarHuTHas mnpupoga cera. CKOpOCTh CBETA.
BonHoBbIe CBOMCTBA CBETa

[IpakTuyeckue pabOTHI:

N3ydyeHue CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUITBHOTO TenedoHa

10.5

dusnueckue SBIEHUS B TNPHUPOJE: OHOIIOTHYECKOE
JeCTBHE BHJUMOTO, yJIBTPaduoIETOBOrO u
PEHTI€HOBCKOI'O U3JIy4YeHUN

10.6

TexHuueckue YCTpPOMCTBA: HCIIOJIb30BaHUE




OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBS3U

CBETOBbBIE ABJIEHUA

11.1

JlyueBast mojienb cBeTa. MicTouHMKY cBETa

11.2 [IpssMONMHENHOE pacIIpOCTPAHEHHUE CBETA
113 Otpaxenue csera. [Inockoe 3epkaio. 3aKoH OTpakeHUs
cBeTa
114 [Ipenomiienne cBeta. 3aKOH NPEJIOMJIEHUS CBETA.
) [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 JIunza. Xop jtyuel B JIMH3E
11.6 OnTuueckast cucrema Qoroanmnaparta, MHUKPOCKOIA U
TeJecKoIa
11.7 I'maz xak onrtudeckas cucrema. bimsopykocts u
JAIbHO30PKOCTh
11.8 Pasnoxxenue 6enoro cBera B cekTp. OnbiTel HploTOHA.
CrnosxeHue ceKTpaJbHbIX LIBETOB. Jlucnepcus ceeTa
[IpakTuueckue padbOTHI:
UccnegoBanue  3aBUCUMOCTH  yIJla  OTPayKE€HUS
11 CBETOBOI'O JIy4a OT YIJIa aJeHHUS.
N3yyeHne xapakTepuUCTHUK H300paxKeHHsS MpeaMeTa B
IIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCUMOCTH — yIJla  MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJIeHHs Ha TPAHULE «BO3IyX —
11.9 CTEKIIO».
[Tonyuenne u300paKeHUH C MOMOILBIO CcoOOMparoeit
JIUH3BI.
Omnpenenenne (QOKYCHOTO pacCTOSIHUA M ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OneITEl MO BOCHPUSITHIO I[BETAa MPEAMETOB MpU HX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dusnyeckue sBIEHUSA B npupoje: 3atMeHus ConHna u
11.10 JlyHsl, 1mBEeTa TEJ, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOHCTBA: OUKH, MIEPUCKOTI,
' (dboToanmapar, ONTHIECKHUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
12.1 Onpitel Pezepdopna u mmaHeTapHass MOJAENb aTroMa.
Mopgeins aroma bopa
122 Hcnyckanme u morjouieHue cBeTa aToMoM. KBaHTBHI
) JIunenyaTsle CIIEKTPHI
12 12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMMa-u3IyyeHHs
104 Crpoenne aromHoro szapa. HykinonHas Mozens
’ aTOMHOTO siapa. M30Tomnbl
125 PagnoaktuBubie npespamieHud. I[lepuon mnomypacnana
ATOMHBIX SIJIEP
12.6 SAnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOrO U

MacCCOBOI'O YHCECII




12.7

BHGPFI/ISI CBs31 ATOMHBLIX SAJICP. CBs13b MaccChl U OHCPIUun

Peakuuu cunresa u nenenus saep. Mctounuku sHepruu

12.8 N
CouHIia 1 38631
12.9 Snepnas _ DHEpreTHKa. JelictBue  paJlOaKTUBHBIX
U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
Habntonenne CriomHbIX H JMHEHYaTBIX CIEKTPOB
12.10 U3JIy4EHUS.
HccnenoBanue TpPEKOB: M3MEPEHHUE SHEPIUM YaCTHUIBI
110 TOPMO3HOMY TyTH (110 (hoToTrpadusiM).
N3mepenue paanoakTuBHOro oHa
®usnueckue SBJIEHUS B MPUPOJIE: ECTECTBEHHBIN
paavoOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJOB,
JEUCTBHE PAJUOAKTUBHBIX H3JIyYCHUH HA OpraHu3M
YeJIoBeKa
12.12 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JA03UMCETP, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiau (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH W MX POJIM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCUICKUX U 3apyOekHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPY’KAIOLIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHMST O BMJAX MaTepuu (BEILECTBO U MOJE), O ABMKEHHUU Kak
croco0e CyIIecTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJIIPHOI Teopuu
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3InuyaTh SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN
B OKpYXKAalOLUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

Brnanenue ocHOBamMu TOHSTUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U
MPOLIECCHI, UCTIONB3YS PyHIaMEHTAIbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHne onuchIBaTh U3YYEHHBIE CBOWCTBA Tell U (U3NUECKUE SBIICHHUS,
WCIIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHHS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpyAa: HaOMoAeHHe (QU3HUECKUX
SIBJICHU

YMEHHE CaMOCTOATEIBHO COOHMpATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYyMOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA ¥ 3aMKCHIBATh €T0 PE3yIbTaThl, HOPMYITHUPOBATH BHIBOIBL;
IMPOBEACHUEC MTPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CbI/ISI/I‘—IeCKI/IX BCIIMYNH:
yMEHHE IUIaHUPOBAaTh U3MEPEHHS, CaMOCTOSATEIbHO CcOOUpaTh
SKCIICPUMCHTAJIBHYTO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
3HAYeHWE BEIMYUHBI U AHAIM3UPOBATH TONYUYEHHBIC PE3YNIbTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUN;
MPOBEJCHUE  HECJOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBAHMIA,
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJBHYIO YCTAaHOBKY U
NPOBOAWTH  HCCIEAOBaHWE IO  UHCTPYKUUHU,  HPEICTABISATH
MOJIYUYCHHBIC 3aBUCUMOCTU (I)I/I3I/I‘-IGCKI/IX BCJIIMYHUH B BHUJC TaGJII/IL[ n
rpauKoB, yUUTHIBATh MOTPEIIHOCTH, JI€1aTh BHIBOJBI IO Pe3yJbTaTaM
UCCIIEI0BAHUS




[lonnmaHue  XapakTepHBIX  CBOHCTB  (u3mueckux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHass MOJI€Jb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX MAJIs
00BsICHEHUS] (PU3UUECKUX TPOIIECCOB

YMmeHne oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucjli€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHBIE CBOMCTBA (PM3HUECKUX
SBIICHUI, (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH
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YMmenue pemaTth pacu€THbele 3amaud (Ha 0aze 2 — 3 ypaBHEHHil),
UCMONb3ys 3aKOHbl U (OpPMYyJIbl, CBSI3bIBAalOIIUE  (PU3UUECKUE
BCJIMYMHBI, B 4YAaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEJOCTAIOLIME JaHHbIE, BbIOMPATh 3aKOHBI U (OPMYIIbI,
HeoOXOoUMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
OPOBOJUTH PACUYETHI M OLEHUBATH PEATUCTHUYHOCTH IOJYYEHHOT'O
3HAa4YeHUs1 (PU3NYECKON BEIWYMHBI; YMEHHUE ONpPEIeIATh Pa3MEPHOCTb
(bu3n4ecKoil BeIMUMHBI, 10JIy4€HHOHN NP pEelIeHUH 3a/1a41

YMeHue XapakTepu3oBaTb IPUHLUIBl  JACUCTBHS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB MO UX ONUCAHMIO, UCTIONIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SIBICHUH UM HEoOXoauMble (U3NUecKue
3aKOHOMEPHOCTH

YMeHue ucCnonb30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
MOBCEIHEBHOM KM3HM 111 oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHUn ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
HKOJIOTMUECKOTO TOBEAEHUS B OKpY’Kalolled cpefe; MOHUMaHUE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHKEHMH (UMK U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MPUPOIONIOIB30BaHUS
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OnelT moucka, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaUU
(GU3NYeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTD
NOJy4YeHHOH MH(pOpMalMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUH U
JOTIOJTHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIONb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJSAPHYIO JUTEpaTypy
(bu3NYECKOTo CONEep)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; yMEHHE
Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB



HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannyeckoe aBukeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEIBHOCTD JIBHXKCHHSI
PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTh. Popmyna st
1.2 BBIYUCIICHHSI CPEeTHEH cKopocTu: v = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTh KOOPIWHATBI TENa OT
BPEMEHH B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUXKEHUSI:
13 x(1) =xg +0
I'padmkm 3aBHCHMOCTH OT BPEMEHH ISl TPOCKIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPSAMOJIMHEHHOM
JIBUKCHUH
3aBUCHMOCTh KOOPJIWHATHI TeJa OT BPEMEHH B CIIy4ac PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUYKCHUS:
3
Sl =v,, #1+a,* ;
2
DopmyIbl UIS TPOSKIUU TEPEMEIIECHUs, TPOCKIUH CKOPOCTH M IPOCKITUU
YCKOpPEHUs TPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM TBUKCHHUH:
2
1.4 .5].(r)=vm.-r+a].-3.
U_\'('f) =Up, T4, 1,
a,(f)=canst,
Ul.‘cz - U1.'r2 zzax‘g:r
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS MPOEKIUU YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPESHHOM
MPSIMOJIMHEHOM JIBM)KEHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tela IO
BEePTHKAIH (JIBIOKEHWE Tejda BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOSKIIMA CKOPOCTH M KOOPJHWHATHI TMPH CBOOOJHOM TAJCHUU Telia II0
BEPTHKAIH
CKopocTh PaBHOMEPHOTO JBIDKEHHUs Tella IO OKpYyXKHOCTH. HampaBneHue
CKOPOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TEPHOJ
oOparreHus:
1.6 Y 2R
T

LentpoctpemutenbHoe yckopeHue. HampapieHwe 1EHTPOCTPEMUTENBHOTO
yckopenus. @opmyra Jij1sl BBIYUCICHUS YCKOPEHUSI:




R
®opmyiia, CBA3BIBAOLIAS IEPUO/I U YACTOTY OOpAIICHUS:
v = 1
T

1.7

1.8
1.9

Macca. IInoTHOCTB BCIIICCTBA. dbopMyJIa JJIs1 BBIYHUCIJICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BektopHas ¢usuueckas BesnynHa. CliokeHue cui
SIBnenne nnepuuu. llepssiii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHU TCJIa U BEKTOPaA CUJIbL, HeﬁCTBYIOHleﬁ Ha
TCII0

1.11

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fr y=-F_,

1.12

1.13

TpeHHe IMOKOS U TPECHUC CKOJIbKCHUA. d)opMyna JJI BBIYUCIICHUA MOAYJISA CHUJIbL
TPEHUS CKOJILXKCHUA:

FTP=M'N

Hedopmaruss Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3aKkoH yHpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TroTeHune. 3aKk0H BCEMUPHOTO TATOTEHHUS:

My - 1M~
F=G.-—L1_2

'L
Cwita TsbkecTd. Y CKOpeHHE CBOOOTHOTO TaJCHUSI.

dopmya A BBIYUCICHUS CHIIBI TSHKECTH BOJIHM3H oBepxHocTH 3emin: F = mg.
JBmxenue minanet Bokpyr Connna. [lepBas kocMru4eckasi CKOPOCTb.
HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHast Gu3NUYECcKas BETHUHHA.
D=mi

HNmnynsc cucremsl Ten. U3MeHeHne umnyJibca. MiMImyabc cuiibl




1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTECMBI TCII.
D=0+, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmyia st BEBIYUCICHHS paOOThI CHITBL:
A=Fsooso
Mexannueckass MOITHOCTD:

A
r

N=

1.18

Kunernueckas n MMOTCHIUAJIbHAas SHCPIrus. CDopMyna JJI BBIYMCIICHU A
KUHETHYCCKOU OHCPIuu:

m°
E, =——

o2
Teopema o kuHeTHUeCKOU dHeprun. PopmyJia A BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tella, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

1.19

Mexannyeckas SJHEprus:
E=E;.+E »

3aKOH COXpaHEeHMsI MeXaHN4eCKOo! sHeprun. PopmyJia s 3aKOHA COXpaHEHUs
MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TpEHUs: £ = const.
[IpeBpanieHne MEXaHUYECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:

M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ[ mpocThix MexaHn3MOB,
n= Anonessan
A‘S&I‘IZEEBEEHH

1.21

[aBiienue TBEpIOTO TENA.
®opmya 1751 BBIYUCIICHUS TaBICHUs TBEPIOTO Tena:
F
P= ch
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBleHUE BHYTPU KUAKOCTH.
dopmya 15 BBIYMCICHUS TABJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,




1.22

1.23

1.24

3akoH [lackains. ['mapaBiuueckuii nmpecc

3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIICH CHJIBI,
JIEHCTBYIOILEH Ha TEJO, OTPYKEHHOE B )KUIKOCTD WJIH Ias3:

F_ﬂw_ =pgV

Vcnosue nnaBanus tena. [InaBanue Cya0B M BO3QYXOIIJIaBAHHUEC

Mexanuueckue KoyieOaHusa. AMIUIMTYJa, MEpPHOJ M 4YacToTa KosleOaHWM.
dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUO]] KOIEOaHUI:

1
V=
T

1.25
1.26

1.27

Marematnueckuii M TNpPYKUHHBIM MasTHUKHA. [IpeBpamieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUHU

3aTyxa}omI/Ie KoJe0aHusL. BBIHY)KIIGHHLIG Kxonebanus. Pe3oHanc

MexaHuueckue BOJHBI. [IpojoibHBIC W TONEpeYHble BOJHBI. J[IMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
nByX cpell. MH(dpa3Byk u ylibTpa3ByK

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHUS; paOOThl CHJIbI TPEHUs, CHJIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPY>KUHHOI'O MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOH cHibl OT 00BEMa MOTPYKEHHOM
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKWBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOT'O AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIbI YNPYrOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEICHH
negopMaluu MpYKHUHbI, YCKOPEHUs1 OpycKa OT yIJyla HaKJIOHA HAaIlpaBISIOICH;
nepuoa (4acToThbl) KoeOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHNE HE3aBHCUMOCTH IepHojJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycnoBusi paBHOBecUs pplyara

Qusuueckue sA6NeHUsA 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOW M HEKUBOU MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B PUPOJIE U
TEXHHKE, TNPWINBHl W OTIUBBI, JBUWXKEeHHE IaHeT CONHEYHONH CHCTEMBI,
PEaKTUBHOE JBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro HaBieHHsS Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCTIPUSTHE
3BYKOB KHUBOTHBIMH, 3eMJIETPICEHHE, CEUCMUUECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea. CUUIOMETP, NATYUMKU TOJOXKEHHS, PACCTOSHHUS U
YCKOpPEHUs, AVUHAMOMETp, IOAIINWIHUKK, PAKEThbl, pbIYar, IOABUKHBIA U
HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXAHHU3MBI B OBITY,




COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, TMAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEITJIOBBIE SBJIEHIM S
OCHOBHBIE  TIOJIOKEHUST  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Monenu TBEPAOTo, )KUIAKOTO M ra3000pa3HOT0 COCTOSIHUM BEIECTBA.
Kpucrammuueckue u amopdHbIe Tena
29 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHI] C
' TeMIiepaTypoi. bpoyHoBckoe nBmkenue, muddys3us
2.3 CMmauyuBaHue Y KaWJUISIPHBIE SIBIICHUS
24 TenioBoe paciIupeHue u cxatue
2.5 TemnoBoe paBHOBECHE
26 Buytpennsist sneprus. Pabora u Teruiomepenada Kak CIIOCOOBI W3MEHEHHUS
) BHYTPEHHEH SHEPTUHU
2.7 Buapl Tenonepeaaun: TENIONPOBOAHOCTh, KOHBEKIIMS, U3JTyYEHUE
HarpeBanue wu oxnaxnaenue Ten. KoaumyecTBO — TEIJIOTHL. Y JeibHas
TEIUIOEMKOCTD:
2.8
O=cm(t,~t)
3aKOH COXpaHEHHWS PHEPrMM B TEIJIOBBIX MpOIEcCax. YPaBHEHHE TEIIOBOTO
Oaiauca:
2.9 _
O +0, +..=0
Hcnapenne u konaeHcauus. 3MeHeHHME BHYTpPEHHEH HHEpruM B Ipolecce
210 WCTIApEHUsI M KOHJAEHcauuu. KumneHue HKUAKOCTH. YAenbHas TerioTa
) napooOpa3zoBanus: L = O/m
2.11 BnaxunocThs Bo3ayxa
[ImaBnenne wn Kpuctasmsanus. J3MeHeHMe BHYTpPEHHEW DSHEpPruM IIpH
MJIaBJICHUU U KPUCTAUIM3AIUH. Y 1eJIbHAsI TeIUIOTAa IJIaBJICHHUS:
2.12 ?L_Q
m
BuyTpeHHsIs1 s5Heprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [Tpunummne! padotsl TeroBbix asurareneil. KI1J[ TermoBoro npuratens
Ilpakmuueckue pabomol
H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOr0 LIWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (DUKCHPOBAHHOM
215 Macchl, B KOTOpPYIO OIyUIEH HAarpeTbld IIWIMHAP; KOJIMYECTBA TEIUIOTHI,

OTJAHHOI'O HArp€TbiM HUJIWHAPOM, IIOCJIC OIIYCKaHUA €ro B BOAY KOMHATHOH
TCMIICPATYPEI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO3yXa, y,Z[GJIBHOfI TCIIJIOTHI
IUIaBJICHUSA  JIbJA. HCCJ’ICI{OB&HI/IC HU3MCHCHUA TEMIICpATYypbl BOJAbI IIPHU
Pa3IMYHbIX YCIOBUAX; ABJICHHA TEII000MEeHa npu CMCIIMBAHUK XOHOI[HOﬁ u




ropsiue BObI; MpoIiecca UCIapeHUsI

Dusuueckue A61eHUS 8 npupO()e: MOBCPXHOCTHOC HATSKCHUC W KaAIIUJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJE, KPUCTALIBI B mpupoje, uzinydenue ColiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIOJIb30BaHUs KPUCTAIIIOB,

217 KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIJICHUS

’ JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, BUTATellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHU A

3.1 OnekTpusanusd Teil. [[Ba Buja 3IeKTpUUECKUX 3apsJioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

34 Onektpuueckoe mnone. HanpsxéHHocTh anexkTpuyeckoro mnois. IlpuHuun

) CYNEPHO3UINH JIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexkTpuyeckux 3apsaoB. JIeHCTBUE AIEKTPUYECKOTO TONs Ha
) ANEKTpUUECcKue 3apsabl. [[pOBOAHUKY U JUICKTPUKHU
[TocTostHHBIN nekTpuyecKuil TOK. JlecTBus armekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/tt,U=A4/4
DIIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma miis yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOIHUKOB:

I,=L: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COETUHEHNE TPOBOIHUKOB PABHOTO CONMPOTUBIICHUS:
U =U;:I=1+I; Rz%.
Cwmenranable COSTMHEHUS TTPOBOTHUKOB
310 Pa6ota 1 momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH oy — Jlenna:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TMOJi€ NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
) MarHUTHOW MHIYKIIMHU
313 MarautHoe 10J€ IOCTOSIHHOTO MarHuta. B3aumonaelcTBUe NOCTOSHHBIX
) MarHuToB
3.14 JleficTBHEe MarHUTHOTIO IOJIsSI HA IPOBOAHUK C TOKOM
3.15 OnbiThl Papajes. SABneHne 3yeKTpoMariuTHoW nHaAyKuuu. [Ipasumo Jlenna




Ilpakxmuueckue pabomul

W3mepenne  3IEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JamMIouka), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU

3.16 COIMPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YAEIBHOTO COIPOTUBIICHHUS.
[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH
napauieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUICCTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CYETUMK  DJEKTPUYECKOM  DHEPTruM,  dDIEKTPOOCBETUTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTeJIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEAOXPAHUTENIM, DJICKTPOMArHUT, JJCKTPOJBUTATENb IIOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 OneKTpoMarHuTHele BOJHBIL. [1kana 3;1eKTpoMarHUTHEIX BOJIH

3.20 JlyueBas mojnensb cBeta. lIpsiMonnHeliHOe pacnpoCTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Tpenomiienue cBeta. 3aKOH MPEIOMJICHUS CBETA

3.23 Hucnepcus cseta

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTHYeckas cuia

) auH3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpaxmuueckue pabomoi
H3mepeHne oONTUYEeCKOW CUIbl coOuparomiel TUH3bI; (OKYCHOTO PACCTOSHUS
coOuparomieid JMH3BI (IO CBOMCTBY paBEHCTBa pa3MepoB IpeaMera M
M300paxKeHusi, KOTJa MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), MoKazaTes

3.26 MPEIOMJIEHUS CTEKIA.
HccnenoBanue cBoiicTBa M300pa)KeHUs, MOJTYYSHHOTO C TIOMOIIBIO COOMparomeit
JUH3BI, W3MEHEHUs (OKYCHOTO PACCTOSHHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJia MaJeHHsl Ha TPaHUIE
«BO3/1yX — CTEKJIO»

397 Qusuueckue senenuss 6 npupoode: 3armenuss Comnma u JlyHbI, 1BeTa Ted,
ONTHYECKHE sIBJIEHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToannapaT, OINTHYECKUE
CBETOBOJIBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTE. Anbda-, O6era-, Tamma-usnydenus. Peakunn anbda-u Oera-
pacmaja

4.2 Omnbitel Pe3epdopna o paccesanio anbba-dactuil. [tanerapHas Moaesb aToma

4.3 CoctaB aroMHOrO0 sipa. M3otonsl

4.4 [Tepuon nmonypacnaaa aTOMHBIX SIAEP

4.5 SAnepHble peakru. 3aKOHbI COXPaHEHUS 3apsiJJ0BOTO U MACCOBOTO YUCEN

4.6 Qusuueckue s6leHUs 8 npupode. ECTECTBEHHBIM pPaJWOAaKTUBHBIA  (POH,




4.7

KOCMHUYECKHE JIy4Yd, pPAJAMOAKTMBHOE U3JIy4CHHE NPUPOAHBIX MHUHEPAJIOB,
JEUCTBUE PaAMOAKTUBHBIX U3JIyYeHUN HAa OPraHU3M 4eJIOBEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHANBUAYAJIBHBIN JO3UMETpP, Kamepa
Bunbcona, snepHas sHEpreTuka






