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MOSICHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 ¢uU3MKEe Ha YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢U3MKEe HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HM3yYeHUs
Gu3MKN Ha NEATEeIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma 1o ¢u3MKe ycTaHaBIUBAET paclpesiesieHne yueOHoro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), npejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke pa3zpaboTaHa € LENbI0 OKa3aHUA METOAUYECKOM
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMUEH U hU3HUeCcKoil Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, NMPEIOCTaBIIsieT Haubosee sICHbIe
o0Opa3Ipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUeCKOoro oO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS,



HHTCPIIPCTUPOBATD AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JIA
IMOJIYYCHUA BBIBOJOB».

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
OIlpeNiesieHbl B KOHIEMNIMU TpernojaBaHus y4deOHoro mnpenmera «DPu3uka» B
oOpa3zoBaTenpHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yroNIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

NPUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluXxcs K HaydHOMY
W3YYEHUIO TPUPOJBI, PA3BUTHE HMX MHTEINICKTYIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PECHHUS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHNUE TIPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JTadbHEeHUIIIeMy OOyUYCHHIO B 3TOM HaIPaBJICHUMU.

JlocTikeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUINNX pPaCUYeTHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOI0IaTh IPUPOIHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaImenn GU3NIEeCKOro CoAepKaHUS,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTHIKEHUSX (DU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(POpMALIHH;

3HAKOMCTBO CO cepamu poecCHOHATTEHON AesSTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.



OOb11ee yuCiIoO YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKU 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 mporpaMMe no (pu3HKe mepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb JeJIaeT BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa dKCIIEPUMEHTAIBHBIX 3a/laHu, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY’KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHuit MexxayHapoiHas cucteMa euHull.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAY4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, 0OBSICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBIO MOJIeTei

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmnpezeneHne LEHbI AEEHUS KAl K3MEPUTEIBHOIO MPUOOpa.

2. H3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue TeMmmeparypbl HpH MOMOIIMA >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bI: NAJbHOCTH MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OoJibIlle, YeM OO0JIbIlle BHICOTA
MmycKa.

IlepBoHavabHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpuctamnmyeckux) Teil. B3anuMocCBs3bp MEXK]y CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HabGmonenue — sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsAOB (C  HCIOJb30BAaHUEM

dbotorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder mytu u
BPEMEHU JBUKEHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mMepeHne cuibl ¢ MOMOIIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJia
TsokecTr. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepenune cKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmroneHue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPHU B3AUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (LIApUKa B KUIAKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBXKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUJIKOCTSIMU MU TazamMu. 3akoH Ilackans. [lHeBmatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIrHONW 000ouku 3emiu. OmbiT Toppuuenmu. M3mepenue arMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEepHOTO 1aBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa OTPY>KEHHOM YacTH Tena
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IIaBaHUsI TEJI: TIJIABAHUE WM TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHenue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuio» Mexanuku. Koaddurment nonesnoro aeicteus (nanee — KI1JT) mpocTeix
MexaHu3MOB. [IpocThie MeXaHN3MEBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpalilieHre OTHOTO BHIA MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla IO

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTUHU.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi 3Heprus. CrocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeIUIonepeaya U cCoBepiieHne padoThl. Buabl Temionepenadyn: TEMIONPOBOHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuuner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KallWUISIPHBIX SIBJICHUN.
Habnronenue TemioBoro paciupesus Teml.

W3meHeHue naBieHUs Ta3a IpU M3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayn.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneums.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
ONBITHI 11O BHIPANIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIMBAHWUU XOJIOTHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poaa 3IEKTpUUYECKMX 3apsaoB. B3ammopeiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIIEPIO3HULINU NIEKTPUUECKUX IT0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nen. [TocneqoBarenbHoOe U MapaJIEIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHa.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToOB
B TEXHHUKE. J[eICTBME MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpoBOIHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS WHAYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPe3UCTop, OT
CONPOTUBJIEHUS] PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTU CUJIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl HOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3JICJICHUH.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOThl JJIEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nemkeHue. HepaBHoMmepHoe npsimonnHeENHOE ABWKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCcTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMIyJbca. PeakTuBHOE ABUKEHHUE.

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TsSKECTH, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPrUs CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCUETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux sBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHHMSI T€la OT MAacChl Tejla M JEHCTBYIOIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca nNpu B3aMMOACUCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU NP B3aUMOACHCTBUU TE.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU A0COIIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH NPU JBHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PaBHOYCKOPEHHOM JBIKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyeckHe KoJ1e0aHus M BOJIHDI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOATETbHOM JIBH)KCHHH.

3aryxaomue — Koinebanus.  BbpIHyxkzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanudeckue BoOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(}pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO NEWCTBHEM CHIIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnpocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYecKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEpHOJa KOeOaHUl MPY>KUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepHo/ia KOJIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUS.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJieKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHuss Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpeloMieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xopa ayyen B tnH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['na3 kak onrtuyeckas cucrema. biim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpioTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBeTa B CIEKTP.

W X Nk W E

12. [Tomy4yenue 6em0oro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIJia
najieHusl.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJiia MPEJIOMIICHUS CBETOBOTO Jiyda OT YIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHUH Yepe3
[[BETOBbIE (DUIIBTPBI.



KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3alu1
1 000011IEeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUH BCETO Kypca (DU3MKH, a TaKkKe A MOATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 0O0Yy4aromUXCs, BHIOPABIINX 3TOT
y4eOHBII TpeIMeT.

[Ipy M3ydeHU AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS TIOJy4YEHHBbIE 3HAHHWS, pemaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IESITENLHOCTHBIN XapaKTep JAHHOTO pa3jiesa peaanus3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUIESCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUIECKOTO HUCIIOIB30BAHUS PA3TMUHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHUH.

Kaxmgas w©3 TeM JaHHOTO MOIYNs BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBanue 0000IIanero xapakrepa. Moayib 3aBepiiaeTcsl MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nuecKol HayKu;

- IGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JIO003HATENBHOCTH, HHTEpPEcCa K HCCIeI0BaTEIbCKON
NS TENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4usi:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiIeKCHHU, TPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 %€e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TopoAa, Kpas) TEXHOJIOTMYECKOHM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANUS HA MPUMEHEHHWE (DU3MYCCKUX 3HAHWKA U1 PEIICHUS 3aaad B
o0JlacTH OKpy’Karollel Ccpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOJKHBIX TTOCIEACTBUM JIJIs1 OKPY>KAIOIIECH CPEeIbl;

e - OCO3HaHME TrJI00ATILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHMSIM COIHAJbHON W NMPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - NOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHUE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXalOLlyl Cpeny,
BO3MO’KHBIX TTI00AJIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUS MpOTrpaMMEI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI IJIS
0000IIIEHUS U CPABHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (aKTax,
JAHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh NPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo! pu3mueckoii 3a1auu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI ¥ BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nunopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM MPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTABIICHUS
uHQOpMaAIMl W WUTFOCTPHPOBATh pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIIECHHUS;

COTOCTABIISATh CBOM CYXACHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOIMYHO TPECTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMEHTa, HCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JEHUCTBUS
no e€ JOCTIKEHHIO: paclpeiessTh poJd, 00CYXIaTb IPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJIECHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTMMH WICHAMU
KOMaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPUHATHA  PEIICHHUHA
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUeCKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIpeIlaracMbIe BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHsS]) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
Gu3nyecKoro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIN U YCIOBUAM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpHU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU PEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP’KJICHUAX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE U  XUMHUYECKHE  SBJICHUS,
HaAOI0/IEHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanms  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBjaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeava JaBJIeHus TBEPAbIMU TEIaMHU, )KUJIKOCTIMHU U ra3aMu,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOTO JIaBJICHUS Ha KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a]]auy B yU4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tea,
cujia TpeHus, JaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOoJIe3HOr0 JEHCTBUA MEXAHM3MOB, KUHETHYECKas |
MOTEHIUAJIbHASL JHEPTusi), MPU OMNUCAHUMU TMPABWIHHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BETUUHUH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MUECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJb3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU



SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B -2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE YCIOBHE, OJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATHCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
(U3UYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOoJOKEeHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJWTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaThb YCTaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DM3MUYECKUX BEIHYMH B BHUJE



NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpPEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KUAKOCTh  Teno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEITOKEHHOW WHCTPYKLUMU: TMPU BHIOTHEHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOPHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOAMMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy (GU3HUECKOro COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiageTb MNpuéMaMH KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COMIEPKaHUSA, B TOM
qHclie MMyOJIMYHO JIeJaTh KpaTKUue COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIENOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IIPU BBIMOJTHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHUM PpaCIpEeaeIsTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajayaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUYECKHUM 3apsijl, SIEKTPUUECKOE I0JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJIEHCAs, IUIABJIEHUE, KpHUCTAJIM3alnMs (OTBEpAEBAHHE), KHUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3ITyYEHHE),
AIEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIUA)
[0 ONHMCAHWID WX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHUWE W KanWwULIPHBIE SBJIEHUS B IPUPOJE,
KpUCTaulbl B mpupoae, u3inydyeHue ConHia, 3aMmep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarcoB, poJib MArHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NpPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢duznyeckre BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJINIECTBO
TEIUIOTHI, yJeJIbHasg TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIOTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, Pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS U €UHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJIUTh (DOPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaWKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOCHHMS BEIECTBA, MPUHILUN CYNEPHO3UIMU MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsaa, 3akoH OMa Il yyacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE;
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUM,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCMHOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX Il pEIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPHU TOMOIIH
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
MpOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTyphl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHUCTBUE
ANEKTPUYECKUX 3aps/IOoB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIS HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsl MOCTOSHHOTO TOKa):  (OpMYIMpPOBATH



IIPOBEpPSEMBIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YEIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHMUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh M3MEPEHUs, CleIysl MPEeAO)KEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(PUKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabotra H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

COOJTI0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUJIEHUS! JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU W HEOOXOIUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKUMX 3HAHUUW B TIOBCEJIHEBHOM



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh TOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
POTUBOPEYMBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy (GU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BianeTb NpPUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YMCJIe MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESITENbHOCTH, IPY 3TOM I'PAMOTHO MUCIOJIb30BaTh
U3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIECANTH 32 BBINOJHEHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepHaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIIKCHUS, Jaedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEila, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs H
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAaHUs M TOTJIONIEeHUs, ab(a, OeTa- U raMMa-u3IydeHuUs,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JIBI)KCHHE 10 OKPY>KHOCTH, B3aMMOICHCTBUE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE JBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEIYATOro CIEKTpa
U3JyYEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUN B
OKpy’XamllleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHAMH, 53XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE HU3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX H3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BEIUYMHBI (CpelHsSsI MU MIHOBEHHAas CKOPOCTb Tella IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJIa TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHUHUAIbHAas HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeab IPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHS 3apsII0BOIO U MAacCCOBOTO YHCET
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIMCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHMI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3HUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]aul 3allMChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJO0CTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BEJTMYMHBI,
pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(¢uU3NYECKUX METO/IOB, MCIIONb3ys ONMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJAUTH OMBITHl 1O HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPy KMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSIMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOJI0JEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMol BeIMYMHbl ((POKyCHOE paccTosiHUe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)KCHMM 0€3 HadaJlbHONW CKOPOCTH, TMepuoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IMOJYYEHHOW  3aBHUCHUMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMMI] U TpadUKOB, NIejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJe€HUsI, XKECTKOCTh MPYKUHBI, KOIPPUUUEHT TpeHuUs
CKOJIb)KEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomieid JHMH3bI, pPaJAHOAKTHUBHBIM (OH): TUTAHMPOBATH
U3MEpPEHUsl, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHSATH
U3MEpEHUs, CleAys MPeNOoKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
o00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC WPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, IUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUA (B TOM YHCIE:
CIHUIOMETP, TATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, IMepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKUX SBIEHUW U  HEOOXOAUMBbIE (PU3NUECKHE
3aKOHOMEPHOCTH;

UCTIOJTb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie U cCOOUparoleH JTUH3E;
OPUBOJUTH  MPUMEpPHl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecriedueHusi 0€30MacHOCTH TpU oOpaIeHru ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
IMyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTOJTHUTENIbHBIX UCTOYHUKOB,;



UCITIOJIB30BAaTh MPHU BBIIOJIHEHUH y4EOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaaeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHbOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JJeKkTpoHHbIE (U(POBHIE)
Konrpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®du3uka - HayKa O IPUpoe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DU3NYECKUE BETUYNHBI 2 1 https://m.edsoo.ru/UDCTCSRID
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Uroro no pazaeny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 Crtpoenue BemecTna 1 https://m.edsoo.ru/2SJ151M4 1
BIKEHUE U B3aUMOJICHICTBUE YACTH
2.2 A A H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILECTBA
2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue 1 B3auMo/ielicTBUE TeJl
3.1 MexaHndeckoe IBMKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepnus, macca, IIIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuma. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPABIMU TEJIAMHU, KUIKOCTIMU U 3 https://m.edso0.ru/XODW367P2
rasamu
4.2 JlaBiieHME KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.edsoo.ru/T7134SXNO
eHCTBHUE KHUIKOC a3a Ha
4.4 Hleit TBITI_ PAROCTH M Tasa | 7 3 https://m.edsoo.ru/NFE60OYSNK
MOTPYKEHHOE B HUX TEJIO
Wroro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
5.1 PaGora 1 moutHOCTH 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocTbie MexaHU3MBI 1 https://m.edsoo.ru/S04NQXKX9
5.3 Mexannueckas YHEprus 1 https://m.edso00.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThbI
Paznen 1. TenioBble siBaeHUs
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7 https://m.eds00.ru/R8QZNCIPM
1.2 TemoBsie mpoLECCH 21 1 5 https://m.edsoo.ru/FI42A5VZA
Uroro no pazneny 28
Pa3nes 2. DiekTpuyeckne M MATHUTHbIE SIBJICHHSA
DnekTpruyeckue 3apsabl. 3
2.1 p p V'HH APORCHIBIC 7 1 https://m.eds00.1u/R4QORCTQ4
Tela U MX B3aUMOJEICTBUE
2.2 [ToCTOAHHBIN NEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBIICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHast MHIYKITUS 4 https://m.edsoo.ru/7QODSEL15
Uroro no pazneny 37
PeszepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[MTPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/mt Kourpoasubie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pazjnen 1. Mexanuveckne siBJIeHUSA
MexaHuueckoe IBUKEHHE U CIIOCOOBI
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OIMuCaHus
1.2 B3aumogeiicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Uroro no pazueny 40
Pa3pnen 2. Mexanuveckne K0Jie0aHUS U BOJHBI
2.1 Mexannyeckue KojieoaHus https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
DNeKTPOMarHuTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEYQ
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KsanroBbie IBJIeHUA

Hcnyckanue 1 norjouieHue cBera
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aToMHOTO sijipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
I1 606
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 knace
Uroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I1O0 102 7

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus!

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®dusuka — HayKa O PUPOJIE.
SIBnenus npupoasl.
Du3nYeCKHUe ABICHUS

https://m.edsoo.ru/35YPBIWSK

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHue

Ypok-uccnenoBanue
"N3mepenue TeMneparypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpPA U IaTUUKa
TEeMIEPATyphI"

Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3Y4aloT
MIPUPOLY.
EcrecTtBEeHHOHAaY4YHBIN METO
no3Hanus. Onucanue
(bU3UYECKUX SIBJICHUH C
IIOMOIILIO MOJIEIeH

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VQGCNSIIMP

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccnenoBanue
"ITpoBepka rumoTe3bI:

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaIbHOCTB MOJIETA IIApUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/FSPU40OLYR

JIBMKEHHE YacTHIl BEIIeCTBA
Vpok-uccnenoBanue «OnbIThI
10 HAOJIIOIEHUIO TEILIOBOIO
pacuIMpeHus Ta30B»

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUS
BEILIECTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMHM BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI48

12

Mexannueckoe IBHKEHUE.
PaBrOMEpHOE M
HEPAaBHOMEPHOE JIBUKECHHUE

https://m.edsoo.ru/3W6CCIHB1

13

14

Cxkopocts. Enunnne ckopoctu

Pacuer nytu u BpemeHu
JIBYDKEHUS

https://m.edsoo.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

Nuepuusi. 3akoH UHEPIUH.
Bs3auMopeiicTBrue TEN Kak

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpUuiIruHa UBMCHCHHA CKOPOCTU
JABMXKCHUS TCII

16

17

18

ITnotHocTh BemectBa. Pacuer
Macchel U 00BbEMa Teja 1o ero
IUIOTHOCTH

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTH
TBEPIOTO TETA

Pemenne 3amau mo Teme
"ITnoTHOCTH BemecTBa"

https://m.edsoo.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/SODYVYG49

19

Cuna Kak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUIIOKEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

22

23

SBaenne tarorenusa. Cuna
TSKECTU

CBsi3b MEX1y CHIION TSXKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amau nmo teme "Cuna
TsDKecTH"

Cuiia TsKeCTH Ha APYTrux
mwrageTax. Pusndeckue
XapaKTEPUCTUKU TIJIAHET

https://m.edsoo.ru/OCWIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. Junamomerp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/UAO01SQ8RE

26

27

28

CIo)keHue ABYX CHII,
HaIIPaBJICHHBIX 110 OJJHON
npsMoil. PaBHoaencTByOIas
CHII

Penrenue 3amad mo reme
"PaBHonelicTByromas cui"
TpeHue ckobXKEHUS U TPEHHUE

nokosi. TpeHue B mpupoe u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZS

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota

((H?;y‘l@HHG 3aBUCHUMOCTH CUJIBI

TPEHUS CKOJIbKEHUS OT CHUJIBI
JIaBJICHUs U XapaKTepa
COIPUKACAIOLIUXCS
MIOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agad Ha
omnpeacIeHue
PaBHOJIEUCTBYIOIEH CUIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenne 3amayu mo reMam:
«Bec Tenay, «I'paduueckoe
nu3zo0paxenue cuimy, «CHUib»,
«PaBHOIEUCTBYIOMIAs CUIDY

https://m.edsoo.ru/T9V639RZF

32

KonTponbhas pabota no
TemaM: «MexaHu4ecKoe
JIBIDKeHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmueckoe n3obpaxenue
cuny, «Cuian»

https://m.edsoo.ru/P4AROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenue. CriocoObl
YMEHBIICHUSA U YBCIUYCHUS
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

JlaBrienue ra3za. 3aBUCUMOCTb
JIaBJICHUS ra3a 0T 00bEMa,
TeMIepaTypbl

https://m.edsoo.ru/544YMX9WR

35

36

37

[Tepenaua naBneHust TBEPABIMU
TeJIaMH, KUIKOCTIMH U
razamu. 3axkoH Ilackans

I[aBJ'ICHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKECCTH

Perrenue 3agad mo reme
«JlaBlIeHUE B KUJIKOCTH U Ta3e.
3akod [Tackansg»

https://m.eds00.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmaronmecs: Cocyabl

I'mapasauyeckuit mpecc

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuaeBon
JKHJIKOCTHEIM HACOC

https://m.eds00.ru/5G846G7I8

41

Atmocdepa 3emn. [Ipuanasr
CyILIECTBOBAHUS BO3IyIIHON
000J104KH 3eMJIH.
3aBUCHUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI

https://m.edsoo.ru/DRQ6ZPW IM

42

Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMmocdhepHOTro
napienus. OnsiT Toppuyeniu

https://m.edsoo.ru/2I83TIPD4

44

45

46

3aBUCUMOCTBH aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOpSI
BapomeTtp-anepou.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAaX

Pemenue 3amay nmo Teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWLSTA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHJIEL,
JIEUCTBYIOILEH HA TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK?2

49

JlaGopaTopHas paboTa 1o Teme
«Hccnenosanue 3aBUCUMOCTH
BEca TeJia B BoJie OT 00bEMa
MOTPYKEHHOU B KUJKOCTh
YacTHU TeJIa»

https://m.edsoo.ru/OUOBGKKSW

50

51

IInaBanue Ten

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHPOBAHHUE JIOJKH

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U ompeeneHue e
rpy3onoabéMHOCTH"

52

Pewenue 3anad o remam:
«IInaBanue cynosB.
BosznyxoriaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAG60Q

53

54

Mexanunueckas pabora

MomnocTts. Eaqunauiiel
MOILIHOCTH

https://m.edsoo.ru/1 YIR6J7L5

https://m.edsoo.ru/4UUXIHR 1X

55

VYpoxk-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM PH
noAbEME T10 JIECTHUIIE"

https://m.edsoo.ru/GDB065558

56

57

58

59

[IpocTeie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peruare

Konrponbnas pabora no reme
«/laBneHue TBEpABIX TEN,
AKHUJIKOCTEH U ra3oB /
Bcepoccuiickas npoBepoyHas
pabota

PesepHblit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas
poBepoyHas paborta

Pbruaru B TexHuKe, OBITY U
npupoe. JlabopaTopHas

0.5

https://m.edsoo.ru/SYRUOUGS?2

https://m.edsoo0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «MccnenoBanue
YCIIOBHI PAaBHOBECHS PhIYara

60

61

62

63

Pewenue 3anau o reme
«Y cl10BUsL paBHOBECHS
pbr4ara»

KoaddumuenT nonesnoro
NENCTBUS MEXaHU3MA.
JlaGopaTtopHnast pabora
«M3mepenne KIIJI HaknoHHON
IJIOCKOCTH

Pemrenne 3ama4 1mo Teme
"Pabora, momuocts, KITJ["
MexaHunueckas YHEprusl.

Kunetnueckas u
MOTEHIMAIbHAs YHEPTUS

0.5

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/VF5SXBQLVS

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEeHHUs
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMeHTaIbHOE
ompeieJieHue N3MEHEHUS
KHHETHYECKON 1
MOTEHIIUATBLHOW SHEPTHH TPU
CKaTBIBaHHMH Tella MO
HaKJIOHHOM IIJIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIIHOCTE.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepBHblit ypok. Pabora ¢

67 TEKCTaMHM 110 TEME 1 https://m.edsoo.ru/MJJIPGGS A3
"MexaHndeckoe ABrKeHue"
PesepBHblit ypok. Pabora ¢
68 TeKcTamu 110 Teme "Padora. 1 https://m.edsoo.ru/XT2SMNZYM
MoiuHoCTb. DHEprus"
OBLIEE KOJIMYECTBO YACOB I10 63 12

[TPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U

ra3000pa3HOro COCTOSHUHN
BEIIIECTBA

OOBsicHeHHE CBOWCTB
TBEPJIOTO, )KUJKOTO U
ra3o00pa3HOro COCTOSHUHN
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannmmueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edsoo.ru/DJYTZQHS&3

https://m.edso00.ru/8G73PVM40

CmaunBaHue u
KaWUIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

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

TennoBoe pacimpeHue u
CHKaTHe

https://m.edsoo.ru/I3N30KS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TETUTOBOTO JIBHYKCHHSI YaCTHI]

https://m.edsoo.ru/SXSV6F15B

BnyTtpenuss sHeprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru/BBVCI9IMHG6

10

11

12

Bune! Ternonepenaun
Ypok-koHpepeHIus
"[IpakTHueckoe
UCIIOJIb30BaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

KonnuecTBO TEIIOTEHL.
YV nenpHas TEIJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso0.ru/88291DDIZ

13

YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edsoo.ru/P5S2QUVQJE

14

JlaGopaTtopHast pabota
"UccnenoBaHue sSBICHUAS
TeriooOMeHa mpu
CMEITUBAHNHN XOJOIHON 1
ropsiueit Bozb1"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer KonnuecTBa TEIIOTHI,
HEOOXOaUMOTO I
HarpeBaHus Tea v
BBIZICIISIEMOTO MM TIPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpeneneHue yaeibHOR
TEIJIOEMKOCTH BenlecTna"

https://m.edsoo.ru/40IT1ZJAH

17

18

19

DHeprus ToMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue U oTBEpICBaHIE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeIU10TA IUIABICHUS

JlaGopaTopHnas pabota

"Onpenenenue yueiabHOU
TEIJIOTHI IUIAaBJIEHU JIbaa"

https://m.edsoo.ru/683AIXYWS8

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcanus. McnapeHnue

https://m.edsoo.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIUU. 3aBUCUMOCTb
TEeMIIepaTyphbl KUTIEHHUS OT
aTMoc(hepHOTro JaBIeHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuiaxxHoCTh BO311YXA.
JlaGopaTtopHnast pabota
"Onpezenenne OTHOCUTEIBHOU
BJIAKHOCTH BO311yXxa"

https://m.edsoo.ru/7KP37W0J 1

23

24

Pemenue 3amau Ha
oTpeieTICHNE BIAKHOCTH
BO3/IyXa

[IpuHIMIBEL PaOOTHI TETLIOBBIX
nsurarenei. Ilaposas

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

25

26

27

28

29

KII/I TerutoBoro aBuraTess.
TeruoBble ABUTATENN U
3aIMTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHUs U
MIpEBpAILCHNS SHEPTUU B
TEIJIOBBIX ITpoLieccax

[ToaroroBka K KOHTPOJIHHOU
pabore 1o Teme "TeroBsie
apreHus. Mamenenue
arperaTtHbIX COCTOSTHUMN
BeniecTa"

KonTponbhas pabota mo Teme
"TeroBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3J'IeI(TpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edso0o.ru/9AQ53CC7C

https://m.edso00.ru/0X03133KU

https://m.edsoo.ru/9E§SKDQMD

30

Ypok-uccnenoBanue
"DrekTpu3aIus Ten
WHIYKIUEH U IIPU
CONPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

32

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUUYECKOE MOJIE.
Hanpsi>xeHHOCTB
AIIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unun
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snekrpuyeckux
3aps0B. DiIeMEHTapHBIN
3apsia. Ctpoenue atoma

HpOBOILHI/IKI/I " JUDJICKTPUKH.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWIJI5

36

DNEeKTPUUECKUH TOK, YCIOBUS
€ro CyILEeCTBOBAHUS.
VICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/IS1IMP3J3M

37

JIeficTBHS DIIEKTPUYECKOTO
TOKa

https://m.edso0o.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBanue
"JleiicTBHUE AJIEKTPUUYECKOTO
TIOJIS1 Ha TIPOBOTHUKH U
JUAJIEKTPUKH"

DNEeKTPUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpudeckas Lemb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4ACOOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

uia Toka. TOpHAas
Cuna toka. JlabopaTopHa
pabora "M3mepenue u
peryMpoBaHue CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNIJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™merp. JITaboparopHas
pabora "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

https://m.edsoo.ru/X7POJOFGH

43

ConpoTuBieHHE IPOBOJHMKA.
VY nenpHO€e CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS POBOIHUKA
OT €ro JJIMHBI, IJI0LIaIx
MOTIEPEYHOr0 CEUCHUs U
MaTepuana"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HarpsokeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3uCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuIIa CIOKEHUS
HanpsHKeHUU Npu

https://m.edsoo0.ru/VOQ3VYPOTS



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIEI0BATEIbHOM
COCJIMHEHUH JBYX pE€3UCTOPOB"

49

JlaboparopHas paboTa
"IIpoBepka mpaBua AJisi CUJIbI
TOKa IPH MapajIeIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

Pemenue 3a1a4 Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

Pabora u MmouIHOCTb
JIEKTPUUECKOTO TOKA. 3aKOH
J[xoyns-Jlenna
JlaGoparopHas paboTa
"OmnpexneneHue paboThl U
MOIIHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEKTpUYECKHE LIENU U
HOTPEOUTEH FITEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTostHHEBIC MAarHuThl, UX
B3 aHMOHCﬁCTBHC

https://m.edsoo.ru/19ZEFKZ74

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yueHne moneu noCTOSHHBIX
MarHuToB"

https://m.edsoo.ru/1GL7RJQOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe none. MarautHoe
ojie 3eMIIU U eT0 3HaUeHUE
U1 JKU3HHU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DeKTpUUECKHEe 3apsibl.
3apspKEeHHbIE TeNa U UX
B3auMonencTsus. I1ocTOSIHHBIH
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponsHas pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
3apspKeHHbIE Tela U UX
B3auMonencTsus. I1ocTOSIHHBIH
JNEeKTpUUecKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PezepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
Tok" / Bcepoccuiickas
poBepoyHas paborta

OmneIiT Opcrena. MarHutHoe
MOJIe DNIEKTPUIECKOTO TOKA
MarauTHoe 1moJje KaTyIIKH C
TOKOM

IIpumeneHne
AIIEKTPOMATrHUTOB B TEXHHKE.
JlaboparopHas paboTa
"N3yuenue neiicTBus

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOIO II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
7IEKTPOJIBUTaTENEH B
TEXHUUYECKUX YCTPOIHCTBaX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHCTpyHnpoBaHue u
U3y4eHue paboThl
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH

3JIEKTPOMArHUTHOW MHIYKLIHH.
IIpaBuino Jlenua

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

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
TIONTydeHH s 2IEKTPHIECKOH
SHEPTUuU. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme
"DNeKTpUUECKre U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DNIeKTpUUECKUEe U MAarHUTHBIC
SIBJIICHUST"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBJjeHus"

https://m.edso00.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

PesepBHblit ypok. Pabora ¢

68 TEKCTaMU I10 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MarguTHble aBiaeHus"
OBLIEE KOJIMYECTBO YACOB I1O 68 14.5

[TPOTPAMME



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

MexaHndeckoe OBMIKEHHUE.
MarepuanbHas TOUKa

Cucrema orcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

PaBHOMepHOE mpsMOIUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepasHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Cpenusis U MTHOBEHHAs
CKOPOCTH

https://m.edsoo.ru/LO43PYTGB

[IpssMmonuHeiHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

CxopocThb MPSMOIMHEINHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUS.
I'paduk ckopoctu

JlaGopatopHnas pabora
"Onpenenenne yCKOpeHus Tea
MIPU PABHOYCKOPEHHOM
JIBUKCHUU 110 HAKJIOHHOU
IIJIOCKOCTH "

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1 KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TIaJIEHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
OnbiThl [Manunes
PaBHOMEpHOE ABMKEHUE 110
OoKpyxHOCTH. [lepuon u yacrora

9 2 P . A https://m.edsoo.ru/PVRBIDTTH
oOparmenusi. JInneiHas u
YIJIOBast CKOPOCTH

€HTPOCTPEMUTEIILHOE

10 Herrrpoctp https://m.edsoo.ru/OSLEGWEZY
YCKOpEHHUE
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
BekTop cuiibt
Bropoii 3akoH HeroToHa.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHOpelicTBYIOIIAs crita
Tperuii 3akoH HerotoHa.

13 P https://m.edsoo.ru/XPEFYG64RM
Cynepno3unus cui
Pemrenue 3a1au Ha npuMeHEHUE

14 A P https://m.edsoo.ru/GEM2S4HK9
3akoHOB HprloTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIIQ
Pemenue 3ampau no reme «Cuia

16 https://m.edsoo.ru/HML1AMNI12
YOPYTOCTHY
JlabopartopHnast pabota

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/T4PAJAFV 1
MPY>KUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenue 3ampau no reme «Cuia

19 https://m.edsoo.ru/PIDH2DCIT
TPEHUSD)
JlabGopaTopHas pabota

20 "Onpenenenne ko3 PuumeHTa https://m.edsoo.ru/C56RD8K X8

TPEHUs CKOJIbKEeHUs"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonsl Herorona. Cuna
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHus

https://m.edsoo.ru/MEETXGF60Q

23

VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJl BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lamakTukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3amau o reme "Cuia
TSIKCCTHU U 3aKOH BCGMI/IpHOFO

TaroreHusa"

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCcHE MaTepranbHOMU

TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

Tela ¢ 3aernnéHH0ﬁ OCBIO
BpaleHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCHE MaTepranbHOM

TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

https://m.eds00.ru/VO2GV8YAT

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuibl. Llentp
TsHKecTH"

https://m.edsoo0.ru/0QJSN205C

29

IToaroroBka K KOHTPOJIBHON
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

https://m.edsoo.ru/8D7SUVXS5J

30

31

32

KonTponbhas padota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynsce Tena. Umiynse cubl.
3aKOH COXpaHEHMs UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMOJICNICTBHE

Pemenue 3amau mo teme "3akoH
COXPAaHEHHUs uMIyibca"

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LQO6EH8F9

33

VYpok-koHpepeHus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

35

36

Mexanunyeckas pabota u
MOIIHOCTH

Pabota cuibl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenne pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTAILHONU TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs3b 9HEPTHH U PaOOTHI.
[TorenumansHas YHEPTH

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPTUH

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlabopartopHnas pabota

«I/I3yquI/Ie 3dKOHa COXpaHCHHA
QHCPIruun»

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0TVK8KJXB

41

KomnebarensHO€E IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

43

3aryxaromue KonebaHusl.
BoinyxneHHble KoseOaHusl.
Pe3onanc

MaremMaTnueckui u
MPY>KUHHBIA MAaITHUKHU

https://m.edsoo.ru/I3ZKD2M 12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh TepUoa
KoJIeOaHUH OT KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamenue sHepruu npu
MEXaHMUYECKUX KOJeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmpeneneHne 4acToThl 1
nepuo/ia KojieOaHui
MPYKUHHOTO MasTHUKA»

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopnas pabota
«[TpoBepka HE3aBUCUMOCTH
nepuoa KojicbaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'IBHLIC H IIOIICPCYHLIC
BOJIHBI

https://m.edsoo.ru/6YGEHWEDT

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM Teiie. CelicMruYecKue
BOJHBI"

https://m.edsoo.ru/6PNOHXSJA

50

51

52

3ByK. Pacripoctpanenue u
OTpa)K€HHE 3BYyKa
Ypoxk-uccienoBanue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOThI"

FpOMKOCTB 3BYKa 1 BbICOTA
TOHA. AK}/CTI/I‘-ICCKI/Iﬁ PE30HAaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKoHbI
coxpaHeHusa. MexaHndyeckue
KoJieOaHHs U BOJIHEI"

https://m.edsoo.ru/7YAJAVS5TM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrponsHas pabora no Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoneGaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNEeKTPOMarHuTHOE IoJIe.
9JICKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH

Ypok-konpepenuus "lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBs3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOIIbI0O MOOMIJIBHOTO
Tenedona”

Pemenue 3amau Ha
ONpEIETICHUE YACTOThI U JITTMHBI
3JE€KTPOMArHUTHON BOJIHBI

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edso0o0.ru/WIGCO6QSN

61

DneKTpoMarauTHast Ipupoaa
cBera. CKOpOCTh CBeTa.
BonHoBele CBOMCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX

62

HUcTtounukm cBeTa.
[IpssMmonuHeitHOE
pacrnpocTpaHEeHHE CBETA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)K€HUs CBETA.
3epkaina. Pemenue 3agad Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenominenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

67

68

69

[TonHOE BHYTpEHHEE OTpaKEeHUE
cBeTa. Vcmomm30BaHue MOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOIAX

JlaGopartopHnas pabora
"UccaenqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMIIEHUS CBETOBOTO
Jyda OT yIJia MMaJieHust Ha
rpanuiie "Bo3ayx-cTexino""
VYpoxk-koHpepeHus
"Mcnonp30BaHKueE IMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3b"

JInmu3el. OnTudeckas cuia
JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7THV6E2W

https://m.eds00.ru/R8OOIT10S

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaboparopHnast pabota
"Onpenenenue GOKyCHOTO
pacCTOSAHUS U ONITUYECKON
CHWJIBI coOMparomeit JINH3b"

https://m.edsoo.ru/3XTVNZNIJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ

71

VYpoxk-koHpepeHuus
"OnTHyecKue JINH30BLIC
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

I'na3 kak onruyeckas cucTemMa.
3penue

Ypok-koupepennus "JledekTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B
cnekTp. OnbiTel HptoTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. [ucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopras pabota "OnbITEI
0 pa3NoKEHUI0 OENoro cBeTa B
CIIEKTP M BOCTIPUSITHIO [[BETA
MPEIMETOB MPHU HX
HaOJIOJICHUH Yepe3 IIBETOBbIC
¢bunabTpel"

VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBETA: TUCHIEpPCHs,
uHTepepeHys u audpaxus”

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIeNTb aTOMa

https://m.edsoo.ru/P922QVFIV

78

79

[Tocrynatel bopa. Monens
aroma bopa

Hcnyckanue u noryoneHue
cBeTa aToMoM. KBaHTBI.
JInHenyaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHE0G?2

https://m.edsoo.ru/M9LRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOK-IIpaKTUKYM

80 "HaGmroienre criekTpoB https://m.edsoo.ru/7INCLNW296
ucnyckanus"

81 PangnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 CTpOCHHE ATOMHOTO 1pa. https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens

83 PaamoakTHBHEbIE NPEBPALLCHIL. https://m.edsoo.ru/RA796TPSP
H3otomns
Pemenue 3agau no reme:

84 "PannoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus’"

85 [Iepuon nmonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PannoakTrBHBIC U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHEeHMs 3apsA10BOro U https://m.edsoo.ru/YOQ2XMKOO
MacCOBOT'O YHCE
DHeprus CBA3U aTOMHBIX SIZIEp.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH

89 Pemmteruc 3a1a< 10 TeMe https://m.edsoo.ru/0D4KHLQAT
" nepHble peakuun"
Peakiuu cunTe3a u neneHus

90 saep. CTouHMKH 3HEeprun https://m.edsoo.ru/RMBFQBND7
CoHIa u 3BE311

91 ypOK_KOH(bepeHHHH “nepras https://m.edsoo.ru/QTNWEFW900Q

sHepreTuka. JleicTus



https://m.edsoo.ru/7NCLNW296
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https://m.edsoo.ru/RA796TPSP
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https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

PaIOAKTUBHBIX U3y4YEeHUN Ha
JKHBBIC OpraHu3MbI"

92

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanTtoBsie siBneHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHHns"

https://m.edsoo.ru/SUTJAFD6U

94

95

96

97

[ToBTOpeHME, 0000IIEHNE.
Jlaboparopubie paboOThI MO
Kypcy "B3aumoneiictue Ten"

IToBTOpenue, o0o0IEHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"TemnnoBsie nporecch”

IToBTOpenue, o6o0IEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TEMe
"KII/I TerutoBbIx gBUraTenen”

IToBTOpenue, o6o0IIEeHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJ] anexkrpoycTaHOBOK"

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/ XP2HRNAY4

98

[ToBTOpeHME, 0000MIIEHNE.
Jlaboparopubie paboTHI 1O
Kypcy "CBeToBblE SIBICHUS"

https://m.edsoo.ru/FK30FNRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, o6o0IEHNE.
99 PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B

MmexaHuke"

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, o6o0IEHNE.
100 Pabora ¢ TekcTamu 1o Teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpEeHME, 0600IICHNE.
101 Pabora ¢ TekcTamu o Teme
"CseroBbI€ gBicHUA"

[ToBTOpeHME, 0000IIEHNE.
102 Pabora ¢ Tekcramu o TeMe

"KBanrtoBas u saepHas ¢puzuxa"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NU8



https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
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https://m.edsoo.ru/W7IE16NU8

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUECKue SABJICHUS B IPUPOE,
IIPY 3TOM NEPEBOANTH MPAKTUUYECKYIO 3a7auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

OINUCHIBaTh M3YYECHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHMUS,
UCIOJNIb3YS (pU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3UUYECKUH CMBICT MCIOJIb3YEMBbIX BEJIWYMH, HX
0003HAaUEeHUsI W EOUHUIBI (PU3NYECKUX BEJIMYUH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JPYTHUMHU BEJIMUYMHAMHU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/IquKI/IX BCINMYMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHAa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHUE SIBICHUS, MMPOIIECCHI U CBOWMCTBA Tell, B TOM
YUCIE€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL MPUUIUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH
oObscHeHHE W3 | — 2 JOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUN, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

peuiaTth pacyéTHele 3a1a4u B 1 — 2 nelcTBUS, UCIIONb3YS 3aKOHBI U
(bopmynbl, CBs3bIBaOIIME (PU3UYECKUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS  3a/ladyd  3aluChlBaTh  KpPaTKOE  YCIOBHE,
MOJICTABIATh (U3UYECKUE BEIUYMHBI B (OPMYJBI U TPOBOJIUTH
pacuérel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIMCTUYHOCTH  ITOJYyYEHHOMU

(bu3nYecKoil BETUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHWM WCCIIEIOBAaHHUS BBIIEIATH
MpoBepsieMOe  MpPENrNoJiokeHue  (TUmoTesy),  pas3audarh U
UHTEPIPETUPOBATh IOJIYYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢e OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(Gu3MUeCKUX  CBOWCTB  TelI:  (HOPMYJIHPOBATH  TPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aIIUCHIBATH XO/J1 ONbITa U (POPMYIHPOBATH BHIBOBI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHUs MPHOOPOB C YyUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIeIOBaHUsA, coOUpaTh
YCTAaHOBKY M BBINOJIHITh HM3MEPEHHUs, CIeAys MpeaIoKEeHHOMY
IIaHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(bu3NYeCKUX BEJIUYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpauKOB,

ACJIaTh BbIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MIPOBOJIUTH KOCBEHHBIE M3MEpEeHHsI (PU3UUECKUX BEIUYMH, CIEIys
MPEMIOKEHHONM  MHCTPYKLIMM: TIPY  BBINOJHEHUM HW3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOmoaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mpu  paboTe ¢

n1a0opaTOpPHBIM 000pyIOBaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

HUCIIOJIb3Yyd 3HAHUA O CBOMCTBaX (bI/I3I/ILICCKI/IX SBJICHUH H

Heo0xoIMMBbIe (PU3MYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMANHMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYeCKMX  3HaHUM B
MOBCETHEBHOM KM3HU Il  oOecredeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 310pOBbS U COOJIIOJEHUS HOPM SKOJIOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHMKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3adaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIIACTCA HpOTHBOpC‘IHBOﬁ NI

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
HAYYHONOIYJISIPHYIO ~ JIUTEPATypy  (U3NYECKOTO  COJEpIKAHHMS,
CIIpaBOYHBIE MaTEpHUaNIbl, pecypchl ceth MHTepHeT, Bianerhb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMALINY U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMarKu (GU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEOBAaHUM, MPH ITOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN amnmapar Kypca

(bl/ISI/IKI/I, COIMMPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

MpU  BBIOJIHEHWH  y4EOHBIX MPOEKTOB M  HCCIENOBaHUM
pacmpenenaTh O0sI3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 337auaMH, CJEeAUTh 3a BBIIIOJHEHUEM IIJaHa
JIIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaAMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinyaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I'-IGCKOG SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie pU3NYECKUe SBJICHUS B IPUPO/IE,
IIPH 3TOM HEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONHMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JAaHHYIO (HU3MYECKYI0 BEIHYMHY C
JPYTUMH BEIMYUHAMM, CTPOUTH Ipa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITUYUH

XapaKTEepU30BaTh CBONCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
HCNOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa ¥ 3alHChIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMld MPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 jorm4eckux maroB ¢ MOMOIIbK 1 — 2 W3y4EHHBIX CBOMCTBA

(bl/ISI/IquKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a1aud B 2 — 3 NIEHWCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynbl, CBsA3BIBatONIME (PU3MUECKHE BEJIMYWHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTaTOK JAHHBIX JUIsI PEIICHUs 3aJa4d, BHIOWpATh 3aKOHBI U
(hopMyIbl, HEOOXOIUMBIC ISl €€ pelieHus, MPOBOAUTHh PACUETHI U
CpPaBHMBATh IIOJIyUY€HHOE 3HAueHUE (PU3NUYECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-ICCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJIICAOBAHUA,




1.9

BBIACIATE IIPOBEPACMOE MPEAIIOIIOKCHNE, OUCHNBATH IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BHIBO/AbL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (OopMynHpoBaTh  MPOBEPSIEMBIE
NPENOI0KEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

BBIIIOJHATH IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3ynabTaThl  U3MEpEeHU ¢ yu€ToM 3aJaHHOM  aOCOIIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH MCCIIECOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUus, Cleqysd MpeAsoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
Pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOIUI] U rpadUKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHNA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPeHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOWpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB paBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaXx (U3MUECKUX SBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISITh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ I1oclegoBaTelIbHBIM U napauiCIbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCIOBHBIC 0003HaUYCHUS

OJICMCHTOB JJICKTPUUYCCKUX I.[GHCI\/JI

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCTOJB30BaHUSA  (pU3MYeCKMX  3HaHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TmnpubOpaMH H TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHECHHS 370pPOBbS M COOJIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAaHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX WCTOYHUKOB BBIACIATh HH(pOpMAIHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBINOJIHEHUH Y4YEeOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; Bianerb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUK U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepXKaHUS, B TOM YUCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO HCHOJb30BaTh M3YYECHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3MUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA UM  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pasiinyaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B

OKpY’KalollleM MHpE, B TOM 4ucie pU3NYeCcKue SBJIECHUsI B IPUPO/IE,




1.4

1.5

IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7a4y B yUE€OHYIO, BBIIETATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCIONIB3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
0003HAaYCHUSI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIHYMHY C
JOPYTUMHU BEJIMYMHAMU, CTPOUTD I'padUKH U3YUCHHBIX 3aBUCMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IIPU ITOM J1aBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHChIBATH €r0  MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
2 — 3 JOrMYeCKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3y4EeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX }IBJ'IGHI/II\/’I, (I)I/ISI/ILIGCKI/IX 3aKOHa HUJIM 3aKOHOMEPHOCTU

1.7

1.8

1.9

pemats pacuéTHble 3a7ayu (onuparommecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONBb3Ys 3aKOHbI U (OPMYNbI, CBSA3BIBAIOIINE
(Gusnyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30BITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUI PeUIeHUs, MPOBOJAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT0 3HAYEeHUS (PU3MUECKON BEITMUUHBI

pacro3HaBaTh MPOOJEMBbI, KOTOPblE MOXKHO PEHIUTh IMpPU TOMOIIU
(U3MUECKUX METOJIOB, UCTIOJIB3Ysl ONIMCAHUE MCCIIEI0OBAHUSL, BBICIATD
MIPOBEPSEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCICNOBaHUs, [EJIaTh BbIBOJAbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHI U OTTBITOB

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OPYIOBaHMS, ONMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, POPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpPSIEeMOH BeIWYHHBI ((POKYyCHOE
paccTosiHue coOuparomei JUH3bI), 000OCHOBBIBaTH BHIOOP criocoOa

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

MPOBOJIUTH UCCIIEOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHUH C
UCTIOJIB30BaHUEM MPSIMBIX U3MEPEHHH: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHUs, CJIEAYysS MPEIIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJy4EHHBIE PE3yJbTaThl C YU4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DPU3MUYECKHX MOJelneit:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX ONMCAHMSA, UCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SIBICHUH U HEOOXOAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUHN YIeOHO-MPAKTHUECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300pakKeHU B IIIOCKOM

3epKae 1 coOuparomieit TuH3e

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHGPOPMALUMIO O MPUMEPAX)
NPaKTUYECKOTO  HCIOJIB30BaHMSA  (pU3MYeCKMX  3HAaHUH B
MOBCETHEBHON KHM3HM sl oOecriedeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TmnpubOpaMd H TEXHMUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXpaHCHUA 3IJ0pPOBbA U CO6HH1HCHHH HOPM 3KOJOI'MYECKOro

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAaHUS B
cetu VIHTEpHET, CaMOCTOATEIBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXOMUTh IYyTH ONPEACICHUS JTOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIOJIb30BaTh TMPU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JIUTEPATYpPy (PU3UUYECKOTO COJIEp’KaHuUs, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu MHTepHeT; BianeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAalMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTIO
coZiep KaHus, MyOIMYHO MPEICTABIATh PE3YNIbTAaThl IPOSKTHON WIH
HCCIIEIOBATENIbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCIIONBb30BaTh W3YYEHHBIM ITOHATUMHBIN ammaparT H3y4aeMoro
pa3zaena GU3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Ja4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pasnena

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Odu3nka — Hayka O mpupoje. SBIeHHS NPUPOIBI.
dusnyueckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenMUuHBL. M3MmepeHue (uU3MUECKUX
BenuunH. Dusmyeckue npubopsl. Ilorpemnocts

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

1.4

1.5

ECTCCTBCHHOHay‘IHBIﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKCHUC T'UIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

HaOJII0OaeEMOTO SBJICHUS
Onucanue PU3NYECKUX SBJIECHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue paboOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MaJIbIX TeJ.
N3mepenue TeMIepaTypbl npu IIOMOIIH

KUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHWU BEILIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbl MW MOJICKYJbBI, HX

2.1 pa3mepsbl. ONBITHL, 10KA3bIBAIOLIME TUCKPETHOE CTPOEHUE
BEIIECTBA
JIBmwkxenune wyacTtuiy BemecTBa. CBS3b CKOPOCTH
2.2 JBH)KEHUS 4YacTUL C TeMmieparypoil. bpoyHoOBckoe
nBwkeHue, 1uddy3us
53 B3anmopeiicTBrE YacTHI BEIIECTBA: MPUTSIKEHUE U

OTTAaJIKUBAaHHUC




ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOSHUE Ta30B,
KUAKocTed U TBEPABIX  (KPUCTAUIMYECKUX)  Tell.
2.4 B3anmocCBs3b MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue paboOTHI:
Ouenka aMameTpa aromMa METOJIOM psiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITEl IO HAOIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O  OOHAPYXKEHUIO  JIEHCTBHA  CHII

MOJICKYJIIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JBH)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IIPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myT v BpeMeHH BUKEHUS
SIBnenue nHepnuu. 3aKoH MHEpUUHU. B3anmopeiictBue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEll.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3b  MJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHuUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOIIBIO JUHAMOMETPA
37 SIBneHue TAroTeHNs U cuna Tsbkectu. Cuiia TSHKeCTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupoie U TEXHUKE
3.9 CrnosxeHue cuj, HalpaBJIEHHBIX O OJHOW IPSIMOM.

PaBHOelicTBYIOIIAS CHIT

3.10 [IpakTraeckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA W Tak panee). OmnpeneneHue cpegHeit
CKOPOCTH CKOJIBKEHHUs OpycKa WM [IapuKa Io
HAKJIOHHOM TuiockocTH. OrpeneneHne MIOTHOCTH
TBEPAOro  Teja. OnbITel,  JI€MOHCTPUPYIOIIHE
3aBUCHUMOCTD pacTshKeHUs (Iedopmaiiun) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHMOCTH CHJIbI TPEHHSI CKOJILKEHUSI OT Beca Tesla U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

Du3nYeCKue SIBICHUS B Ipupoac: NpuMEpbl IBUXKXCHUSA C
pa3jIM4HbIMU CKOPOCTAMU B JKMBOW 1 HEXKMBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

Hasnenue TBEpaoro Tena. CrocoObl yMEHBIIEHUS H
YBEJIMYEHUS 1aBJICHUS
JaBnenue rasza. 3aBHCHMOCTb JIaBIEHUS ras3a oOT

00BbEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

3aBHCHUMOCTD JaBJICHUA JKHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuil  mapajokc. Coobmaromumecs

cocynsl. ['mapaBimnueckre MeXxaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBAHHS BO3AYIIHOW 000JIOUKH
3eMIIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(EepHOro JaBIEHHUs OT BBICOTHl HaJl YpPOBHEM
Mopst

Wzmepenue atmochepHoro nasieHus. [TpuGopsr s

M3MepeHust aTMOc(hepHOro JaBIeHUS

4.7

JlelicTBUE XKUAKOCTH M ra3a Ha MOTPYXKEHHOE B HHUX
Teno. BrelTankuBaromas (apXxumenoBa) cCuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mNOrpyX€HHOH B IKUAKOCTb 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIbI, JAEUCTBYIOLIEH
Ha Telo, MNOorpyxéHHoe B KuAkocTe. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, NEHCTBYIOLIEH
Ha TEIO0 B XKHUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb  BBITAIKHUBAOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM W  OmpeneneHue  e€

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOocepHOr0 JaBJIEHWUS Ha OJKUBOW OPraHU3M,

IJIaBaHUE PBIO

4.11

TexHuyeckue ycTpOHCTBA: COOOINAIOIINECS COCY/BI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUNA Mpece,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas paboTa

5.2 Mexanuyeckas MOITHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' m1ockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHukd. KoadunmeHnrt

5.5 MOJIE3HOTO  JEUCTBHA  MexaHm3MoB.  IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [loTeHumanpHas 3HEPTUU TeNA, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [lonnasg mexaHuueckas ’HeEprus. 3aKOH U3MEHEHUs U

COXpaHEHUS MEXaHHUYECKON SHEPIUU




59

5.10

[IpakTuueckue paboOTHI:

Onpenenenne  paboThl  CWJIBI  TPEHUS  IIPU

PaBHOMEpPHOM JBMKEHMHM Tella 10 TOPU30HTAIbHON
noBepxHocTu. MccnenoBaHue — yclIOBHHM — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOM IJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUsI MEXaHUYECKOM IHEPTrUuun

duznueckue SBICHUS B npupoac: pbHaru B TCJIC

YCI0BCKa

5.11

8 KVIACC

Kox Kon
pasnena JIeMeHTa

TexHuueckue YCTpOﬁCTBai pbrydar, HO,Z[BI/I)I(HHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTh, ITPOCTHLIC

MCXaHHM3MEI B 6I>ITy

IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyll.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKCHUA MOJ'IGKy.TIHpHOKHHGTPI‘-ICCKOfI TCOpHUn

Monenu  TBEPAOro, JKUAKOIO M razo00pa3zHOro
cocTosHui BemecTBa. Kpucramimyeckue u amopdHbie

TCI1a

OOBbsicHEeHHE CBOICTB I'a30B, XKUIAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaurBaHue U KallWJISIPHBIE SBJICHUS

TennoBoe pacmIMpeHne U CKaThe

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUSA YaCTHUI]




Buyrpennss JHEPTHSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHHE
paboThI
63 Bunst TEIJIoNepeIaun: TEIJIOIPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KommuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OamaHca
611 [InmaBienne W OTBEpIEBaHUE  KPHUCTAJUIMYECKUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHueHcanusa. Vcnapenwue.
610 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUraTelsl. TennoBble JBUTAaTENIM U 3alATa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TEIJIOBBIX MPOIECCaX
[TpakTudeckue paboTHI:
OnpIThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHUJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnBbITH 10 BRIPALUIMBAHUIO KPUCTAILUIOB OBapEHHOU
COJIA UJTU caxapa.
6.17

OnpITHl 10 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEIL.

OnpezneneHue 1aBiIeHUs BO3yXa B OaJUIOHE IITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIKICHHUS.




[IpoBepka runoressl JIMHEHHON 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTypBbl.

HaGmoienne u3MeHeHusI BHYTPEHHEH dHEpPTUu Tela
B pe3yJbTaTe TEIIoNepeaauu U paboThl BHEITHUX CHIL.

HccnenoBanue  siBJIGHHUS ~ TEIJIOOOMEHAa  MpHU
CMEUIMBAHUH XOJIOJHOUN U ropsiueid BOJBI.

Omnpenenenre KOJUYECTBA TEIIOTHI, IOJYyYEHHOTO
BOJIOH TPH TEIUIOOOMEHE C HArpPeThIM METALTHYCCKHM
HUAJUHAPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCapeHusl.

Omnpenenenre OTHOCUTENBHOM BIIaXKHOCTU BO3AYXA.

OHpeI[CJ'ICHI/Ie y,HeHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

6.19

dwusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaNMWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAILIBI B IpUpo/Ie, n3nydenrne ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckne yCTpOMCTBA: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAIIOB, KUJAKOCTHBIN TEPMOMETD,
JaTYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOpaHu.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Tell. [[Ba poja aneKTpUudecKuX 3apsioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kyrona

7.2 (3aBHCUMOCTB CHJIBI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpudeckoe noJie. HanpsxénnocTts

7.3 anekTpudeckoro mois. [lpuHumn — cynepno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHukH
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
76 ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AIIEKTPUYECKOr0 TOKA. ICTOYHMKN IOCTOSIHHOIO TOKa
HerictBus 3JIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSAX U ra3ax
. Onektpuueckass uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEeHUe
=9 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMma 11 yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIEIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DJeKTpUUecKre Ienu U MOTPeOUTENH IIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTrossHHBIE MarHuThl. B3auMoaerncTBrue MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHuTtHOe mojie 3€eMIIM U €ro
' 3HaUY€HHE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' Toka. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHK C TOKOM.
17 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Vcronp30Banue
. AJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIopTe
718 Oneitel  ®apanes.  SIBneHue  2IEKTPOMArHUTHON

uHaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIeKTpOreHepaTop. CriocoOsr MOJTyYEHUSs
DJIEKTPHYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJ/ISIEMBIX HCTOYHHKAX OHEpPIrun

[TpakTryeckue paboTHI:

OnbITHI 10 HAOIIOACHUIO 3JIEKTPU3ALUY TET MHTyKIIUEeH
U TIPYU COTIPUKOCHOBEHHUH.

HccenenoBanue AEMCTBUSA DIEKTPUYECKOrO IOJSA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

Cb6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue u peryJiupoBaHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HANpsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa U
HaIpPsDKEHUS Ha pe3UCTOpE.

OmnbITHI, J€MOHCTPUPYIOILIKE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €r0
JUIMHBI, TUTOIA/IM TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBwiIa CJOXEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX pE3UCTOPOB.
[TpoBepka npaBuiia i CUIbI TOKA MPHU HapaieabHOM
coeMHEeHUu pe3uctopoB. OmpeneneHne  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYUIET0 Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenune KII/I narpeBatess.
Hccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TPU HMX OOBEJUHEHUH H
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnsITHI,

JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO IOJIA Ha IPOBOJHUK C TOKOM.
Koncrpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEISA. N3smepenne KIIJ
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMAarHUTHON
WHIYKIMU: HCCIICIOBAHUE W3MEHECHHM 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckre SBJICHHUS B TPHUPOAE: DICKTPUUYECKUE
SBIICHUST B arMocdepe, dIIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS TSI KU3HU Ha 3eMJie, IO pHOe

CHAHHUC

TexHUYEeCKHE YCTPOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK INEKTPUUECKON SHEPTHUH,
AIEKTPOOCBETUTENLHBIE TIPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx sanemenrta [IpoBepsiembie 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
81 Mexannyeckoe JBWXEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
g 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O NBIKECHUSA
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE
HepaBHoMepHOE  MOpsIMOIMHEWHOE  JBH)KEHUE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IIpH
HEpPaBHOMEPHOM JIBH>)KEHUH




Yckopenue.  PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE

8.5
JIBIDKEHUE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOE nBU)KEHME 110 OKpY)KkHOCTH. [lepron u
8.7 yactotra oOpamienus. JImHEHas W yIJIoBask CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpetnii 3akon HeroToHa

8.11 [IpuHUUMI Cyneprno3uium Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: CWiIa TPEHHsI CKOJBXKEHHS, Chia
' TPEHUS MTOKOs, APYTUE BUABI TPECHUS

214 Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSI.
' YckopeHnre cBOOOAHOTO NaIeHUS

" JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
' KOCMHUECKasi CKOpocTb. HeBecOMOCTh U neperpy3ku

%16 PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPIOroO Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpanieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynbsc tena. U3MeHnenue umiynsca. IMmysc cuiibt

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeaktuBHOE NBHXKEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

822 PabGora cun Tskectu, ympyroctu, TpeHus. CBs3b
' SHEPruM U paboThI

823 [loTreHuumanbHass »Heprus Teja, MOAHATOTO Haj
' MMOBEPXHOCTHIO 3eMJTH

8.24 [ToTeHImanpHas SHEPTUsl CHKATOU MPY>KUHBI

Kunernueckas sneprusi. Teopema 0 KMHETHYECKOM
8.25
SHEPTrUu
8.26 3aKOH COXpPaHEHHSI MEXaHUYECKON YHEPTUHU




8.27

[TpakTueckue paboThI:

Ormpezenenne cpeiHeld CKOPOCTH CKOJIbKEHUS OpycKa
WIM JBWKEHUS IMIapUKa MO HAKJIOHHOW MJIOCKOCTH.
Omnpenenenne ycKopeHus Tella Ipyu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYyTHM OT BPEMEHHU IPH
PaBHOYCKOPEHHOM  JBW)KEHUHM  0Oe3  HayallbHOM
CKOPOCTH.

[IpoBepka rumoTes3bl: €clu MPU PABHOYCKOPEHHOM
JABHUXXCHNUU 663 HadaIbHOU CKOPOCTH IIYTHU OTHOCATCHA
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MMPOMECIKYTKHU BPEMCHU OJUMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpPEeHUS
CKOJIB’)KCHHA OT CHJIbI HOPMAJILHOI'O  IAaBJICHUA.
Omnpenenenve koddduiMeHTa TPEHHUS] CKOJIbKEHUS.
Onpenenenne KECTKOCTU NpyxuHbL. OrnpeneneHue
paboThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBHKEHUU
TeNa 1o TOpU30HTAIbHON oBepxHOCTU. OnpeseneHue
paboThl CHUIIBI YNPYrOCTH TpU TOABEME Tpy3a C
HUCITIOJIB30BAHUEM  HCIIOABUXHOI'O W ITOABUXHOI'O

0JIOKOB

8.28

dusznyeckue SBICHUS B mpupoae: IMpuJIrnBbI U OTJIIUBEI,
JABWXKCHUEC IIJIAHCT ConneyHon CHUCTCMbI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaZ CIIUAOMCTpP, HATHYUKU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyiebaHWil: Mepuoj, 4acrora,
aMIUIATYy1a
MareMatnyeckuii W NPYKHHHBIA ~ MAasTHUKH.
9.2 [IpeBpamienne  sHeprum  MOpuU  KoseOaTEIbHOM
JBUKEHUU
93 3aryxatomue Koyiebanus. BeiHyKIeHHbIe KOieOaHMs.

Pe3onanc




94

Mexannyeckue BoaHbL. (CBOMCTBA MEXaHMYECKUX
BOiH. lIpojosibHBIE M momepedHble BOJIHBL JlJIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
Mexanudeckue BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTryeckue paboOTHI:

OnpeneneHue YacToTbl W Iepuoja KoseOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue YacToThl W Iepuoja KoseOaHui
HPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Tiepuoja KoyeOaHHui
MOJBEIIEHHOIr0 K HHUTU TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH Tiepuoja KoyeOaHui
NPY)KHHHOTO MasTHHKa OT Maccel Tpysa. IIpoBepka
HE3aBHCUMOCTH  Tepuoja  KoinebaHuM  TIpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacCChl Ipy3a U KECTKOCTH
NpyXuHBL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naaCHusA

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuuyeckue YCTpONCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIABTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

3JICKTpOMaFHI/ITHOG II0JIC. SHCKTPOMaF HUTHBIC BOJIHBI.

101 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixana 3meKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoja cBera. CKOpOCTh CBETA.
. BonHoBEIE cBONCTBA CBETa
[TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C

MTOMOIIbI0 MOOMIIBHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOJIOrMYEcKoe
10.5 JIeiicTBUe  BUAMMOTO,  yIbTPadUOIETOBOTO |
PEHTI€HOBCKOI'0 U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBS3HU
CBETOBbBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. ICTOUHMKH cBETa
11.2 [IpsamosinHENTHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenune cBera. Ilimockoe 3epkano. 3akoH
' OTpa)KEHMsI CBETa
114 [Ipenomiienne cBeTa. 3akOH IPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop nydeil B 1uH3e
116 Onrtuyeckast cuctema (oToanmnapara, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTuyeckas cucreMa. bIuM30pyKocTh H
' JAIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Herorona.  CnokeHue  CIEKTpPalbHBIX  L(BETOB.

11.9

Hucnepcus ceera

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCUMOCTH  yIJIa  OTpayK€HUS
CBETOBOTIO Jy4a OT yIJia MaJeHusl.

N3yueHne XapakTepUCTUK M300paxKeHUs MpeaMeTa
B IUIOCKOM 3€pKalle.

HccnenoBaHue 3aBUCUMOCTH YIila TPEIOMIICHUS
CBETOBOI'O Jy4ya OT yrja MaJieHusl Ha TPaHUIe «BO3IYX —
CTEKJIO».

[Toryuenue n300paxKeHui c MTOMOLIBIO
coOuparoie JTMH3BL.

Onpenenenue (doxycHOro paccTosHus u
ONTUYECKOH CHJIBI COOMpAIOIIEH TMH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP.




OnBITH 110 BOCIIpUATHUIO IBETA IMPECAMETOB IIPpHU HUX

HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI

du3nuecKkue SIBICHUS B npupoac: 3aTMCHHA COJIHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pezepdopna v mnaHeTapHas Mofelb atoma.
' Mogens aroma bopa
122 Hcnyckanue u norjoiieHue cBera aromMmoM. KBaHTHI.
' JInHelyaTele CIIEKTPBI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- U raMMa-u3ITydeHHsI
124 Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTonsl
12.5 PannoaktuBHble npespamenus. [lepron nonypacnana
' aTOMHBIX Si7Iep
126 SnepHble peakiy. 3aKOHbI COXpaHEHMsI 3apsJ0BOIO U
' MacCOBOI'0 YHCET
DOHeprusi CBA3UM aTOMHBIX siiep. CBsi3b Macchl U
12 12.7
SHEPrUu
123 Peakuumn cunTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJIHIA U 3BE3]T
12.9 SAnepnas oHepretvka. JlelicTBHE PpaJMOAKTUBHBIX
' M3JIy4YEHUN Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHHE dHEPTUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTuBHOro hoHa
@®u3nyeckre SBICHUS B TMPUPOAE: ECTECTBEHHBIN
12.11 PaguOAKTUBHBIN ¢oH, KOCMHYECKHUE IIy4H,

paZvoaKkTUBHOE H3JIY4YCHHE NPUPOIAHBIX MHHEPAJIOB,




12.12

JEUCTBUE PAaJUOAKTHBHBIX M3JIyYCHUH HA OpPraHHU3M
4eJI0BEKa
TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunncona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

[lonumanwe ponu (QU3MKK B  HAYYHOW KAPTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBS3U U II0O3HABAEMOCTH SIBJICHUU IPUPOJIBI, O POJIM DKCIIEPUMEHTA B
¢usuke, o cucremoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOIIOLUU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOIIET0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYUIHOCTH SBJICHUUN
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOe SBIIEHUE; YMEHHME paclo3HaBaTh IMPOSBIIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHnue ocHOBaMM TNOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pelIeHusl yuyeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U YMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJINMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'O IIO3HAHUA C y‘-IéTOM
coOJTroIeHHsI PaBIIT 0€30MaCHOTO TPYy/Ia: HaOMoAeHNEe (PU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIMCHIBATH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTAThl, (HOPMYIUPOBATH BHIBODL;
MpPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (U3NIECKUX
BEeJIMYMH: YMEHHUE IUIAHUPOBATh HW3MEPEHUS, CaMOCTOSITEIBHO
coOMpaTh AKCIEPUMEHTAIBHYI0O YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOTYYCHHBIE
pe3yabTaThl ¢ Y4YETOM 3aJaHHOM IIOIPEIIHOCTH Ppe3yJIbTaTOB
HU3MEPEHHUI;

MPOBEICHNUE HECIOXKHBIX AKCIEPUMEHTAIBHBIX HCCIICAOBAHUIA;
CaMOCTOSITENIbHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJUTh  WCCIIEAOBAaHWE MO  HMHCTPYKUUH, MPEICTABIATH
MOJIy4E€HHbIE 3aBUCUMOCTU (PU3UYECKHUX BEIUYMH B BHJE TaOJHUIl U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJABI IO

pe3yjibTaTaM UCCICAOBAHUA

[loHnMaHWe  XapaKTepHBIX CBOWCTB  (DU3MYECKHX  MOjeje
(MaTepuanbHasi TouKa, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTeH M TBEPABIX TeN, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX MPOIIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TeJN, B TOM
YUCI€ M B KOHTEKCTE€ CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C ONOpPOd Ha U3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHnue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HE00X0AUMBIE JUTs €€ PelIeHHs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcu€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACIATh Pa3MEPHOCTD

(bu3nuecKoil BeNWYNHBI, MOJYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLUIBI JICHCTBUS TEXHHUYECKHX
YCTPOHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTUYECKHUX MPOIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIONIb30BaTh 3HAHUS O (U3MYECKUX SBICHHAX B
MOBCETHEBHOM KM3HU Uil  oOecreyeHus: Oe30MacHOCTH IpH
oOpamieHMn ¢  OBITOBBIMH  NIpUOOpaMH U TEXHHUYECKHMHU
YCTPONCTBAMH, COXPAHEHHUS 3/I0POBbSI M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHUE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTI)KEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JJIb30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUA W TMpEACTaBlIeHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOT U, YMEHHE OIIEHUBAThH JOCTOBEPHOCTh
MOJTY4YEeHHON HH(POPMAIIMM HAa OCHOBE HMMEIONIMXCS 3HAHUU |
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, yMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH YYEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEPHAIIbI, PECYpChl CETH
WNurtepuer; BnageHue Oa30BBIMH HaBBIKAMU IMPeoOpa3OBaHUS
uH(pOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe ABWXKeHHME. MarepuanibHas Touyka. Cucrema oOTCY€Ta.
' OTHOCUTENBHOCTD JBMKCHHS
PaBHOMepHOE u HEpaBHOMEpHOE ABMKeHUe. Cpenusis ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: vV = S/t
PaBHOMEpHOE MpsAMOTUHEHHOE JTBUKEHHUE. 3aBUCUMOCTh KOOPJIUHATHI TEa OT
BPEMEHH B Clly4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKEHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHusi, IMyTH, KOOPAWHATHI MPH PABHOMEPHOM MPSMOIMHEHHOM
JBYKCHUH
3aBUCUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IBUYKEHHUS:
N
Sl =vy s+ ay= %
dopMynbl IS MPOSKIUU TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBHCHMOCTH OT BPEMEHH JII TPOEKIMH YCKOPEHHUsI, TPOSKIIMH
CKOPOCTH, NPOEKIMH TIEepEeMEUICHUs], KOOPAUHATH TpPH PaBHOYCKOPEHHOM
NPSAMOJIMHENHOM JBUKCHUU
CroOoanoe nmageHue. @opmysbl, OMUCHIBAIONTHE CBOOOIHOE TTAJIEHUE Tela 110
1.5 BEpTUKAIN (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emumn). ['padmiku 3aBUCHUMOCTH OT BpPEMEHU IS TPOCKIIUU YCKOPEHHS,




IIPOEKIUK CKOPOCTH M KOOPAMHATBI INpH CBOOOJHOM MaJeHUM Tejla II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO JBHKEHHUS Tejla IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

@opmyiia A BBIYKMCIEHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U MEPHUOJ

oOparieHus:
2nR
b=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTENBHOTO

16 yckopenus. @opmyna [uist BBIYMCIEHUS YCKOPEHUS:
2
a. = L
R
®opmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V= 1
T
Macca. IInotHocTs BemecTa. @opmyna i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHue Cuil
1.9 SABnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHHUS TEIa U BEKTOPa CUJIbI, TEUCTBYIOIIEH
Ha TeJlo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
12 TpeHune nokos u TpeHne cKonbxkeHn. PopMyiia U1 BBIYMCIEHUS MOLYIISL CHIIBI

TPCHUSA CKOJILXKCHUS:




F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

113 F=k.Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 @dopmyna A BBIYMCICHUS CHIIBI TSOHKECTH BOJIM3M moBepxHocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 pP=mi
Nmnynbce cucteMsl Teil. M3menenne ummyinbsca. IMImysbc cuibl
3akoH COXpPAaHCHUA NMITYJIbCa JJId SaMKHYTOfI CHUCTEMBI TCJI:
1.16 p=myUy +m, U, =const
PeakTuBHOE IBHXKEHHE
Mexanunueckast pabota. @opmyiia a1 BBIYUCICHUS PaOOThI CHIIBI:
A=Froosa
MexaHnuecKkasi MOIIHOCTb:
1.17
n=4
I
Kunernueckas u MOTCHIMAJIbHAs SHCPIrUs. CDopMyna JJIs1 BBIYUCIICHU S
s KUHETUYECKON SHEPIUH:




Teopema o kuneTnueckoi aneprun. @opmyna ajsl BEIYUCICHUS
MOTEHIIMATBHON SHEPTUH TeJla, TOAHSITOrO

Hag 3eMIIEi:

E,= mgh

Mexanndeckast OHEpPIusi:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHWYEeCKOH aHeprun. Popmyiia sl 3aKOHA
COXpaHEHHUs MEXaHUYECKOW SHEPTrUU B OTCYTCTBUE CHII TpeHust: E = const.
[IpeBparnieHue MEXaHMYECKON SHEPTUU TIPU HATTMYUHU CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABMIIO» MEXAHHUKH.
Peruar. Moment cumel: M - Fl.
VYciioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxHbIM 1 HeMOABWKHBIN O0510ku. KITJI mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTrO TeJa:
_F
Prs
101 JaBnenue raza. ATMocdepHOe 1aBleHUE.
IM'uapocTaTuyeckoe naBlieHUE BHYTPH KHIKOCTH.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dp,
1.22 3akoHn [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONPEAENCHUS BBITAJIKUBAIOUIEH CHIIBI,
123 JIEUCTBYIOILIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh WIIH Ta3:




VcaoBue nnaBanus teia. [lnaBanue CYI0B U BO3AYXOILIaBaHUEC

1.24

Mexannyeckue KoJyieOaHUsA. AMIUIMTYAA, IMEPUOA M YacToTa KoJeOaHHi.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPYKUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUKEHUU
3aryxaromue Konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

MexaHnudecKre BOJIHBI. HpOIIOJII)HI)Ie M IOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI "

CKOPOCTB pacCIIpOCTpaHCHUA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenune cpenHell MIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIbI; KECTKOCTH
MPY>KUHBL; KO3(PUIIMEHTA TPEHUSI CKOJIbKEHUS;, paOOThl CUITBI TPEHUSI, CHUIIBI
YIIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpycKa MO HAKJIOHHOM IIIOCKOCTH;
YCKOpeHHus: Opycka TpH ABWUKEHUU IO HAKJIOHHOM TIJIOCKOCTH;, YacTOTHI
neproja KolebaHWii MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M TMepuoja
KoJIeOaHU# MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIBI, ICHCTBYIOIErO HA phIUar;
paboThl CHIIBI YOPYTOCTH TMPH MOABEME T'py3a C MOMOIIBI0 HEMOIBUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a € MTOMOIIBIO TTOIBIYKHOTO
OmoKa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHOMN
YacTH TeJa U OT IJIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI
OT MAcChI TeJIa; CHUJIBl TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pojia MOBEPXHOCTHU; CUJIbI yIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT CTEIIEHU
nedopmaruu Mpy>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
neproja (4acToThl) KoJeOaHU HUTSIHOTO MassTHUKA OT JJIMHBI HUTH; TIEpHUO/Ia
KoJe0aHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTU TMEpHOoJa KOJeOaHUN HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUsI paBHOBECHS phlyara

1.30

Qusuueckue sA6NeHUs 6 Npupooe: TPUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOU U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOAE




U TEXHUKE, MPWIMBBI M OTJIMBBI, ABMKEeHUE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, PhIUar B TEJIE YEJI0BEKa, BIUSHUE
aTMoc(epHOro NaBieHUS Ha >KMBOW OpraHH3M, IUIaBaHHUE PBIO, BOCIIPUSITHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYMUKH ITOJIOXKCHUA, pACCTOAHUA U
YCKOPEHUA, AWMHAMOMECTP, INOAIIMIIHHUKH, PaKEThbl, pbIyar, HO,Z[BH)I(HI)IP'I n

HCHO[[BI/DKHBII;'I 6J'IOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6BITy,

131 COOOIIAIOIIUECS COCYAbl, YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM  CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUIAKOTO ¥ Ta3000pa3HOTO COCTOSTHUH BEIISCTBA.
Kpucrannuueckue u amopgHbie Tena

55 JlBuxkeHnue uyactul BeniecTBa. CBsA3b CKOPOCTH JBMXKEHMSI YacCTHL[ C

' Temneparypoil. bpoyHoBckoe nBmxenue, iupdy3us

2.3 CmauvBaHuE M KallWJUISIPHBIE SIBJICHUS

24 TenuoBoe paciIupeHue U cxxaTue

2.5 TernnoBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u Ttemnomepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUU

2.7 Bune! Temonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue ten. KomuuecTBO TemIOTH. Y aenbHas
TEIUIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrUu B TEIUIOBBIX IpoOIEccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
29
O +0, +..=0
HUcnapenue n konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IPOLECCE
510 WCIapeHuss W KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemoTa

napoobpazoBanus: L = Q/m




2.11

BnaxnocTts BO3yXa

2.12

[InaBnenve wu kKpucrauMzauus. V3MeHeHHEe BHYTPEHHEW OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta IJIaBICHUS

2.13

BHYTpeHHHH OHEpIrusa CropaHus TOILIMBA. Y,I[GJ'IBHaSI TEIJIOTa CropaHusd

TOIIMBa: ¢ = Q/m

2.14

[Tpunnume! paboTe! TerioBeix asurateneii. KIT/ remoBoro asurarens

2.15

2.16

2.17

Ipakxmuueckue pabomul

W3mepenue yaenbHON TENI0EMKOCTH METAIUTMYECKOrO HWIMHPA; KOJIUYECTBA
TEIUIOThl, MOJyYEHHOIO0 BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBaHHOMN
Macchpl, B KOTOPYIO OIIyIlEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIAHHOI'0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO31YyXa; YAEIBHOH TEIUIOTHI
IJIaBiIeHUs Jpja. lccnenoBaHWe W3MEHEHMs TeMIEparypsl BOJBI  IIPU
Pa3IUYHBIX YCIOBMSX; SIBICHUS TEMJI0OOMEHa NMPH CMENIMBAHUU XOJIOJAHOW U

ropstueit BOJBI; Mporiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JITYUCHHUC COJ'IHI_Ia, 3aMCP3aHUC

BOZI0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue  ycmpoucmeéa:  KallWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, *KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaLII/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiaa

34

DnekTpuyeckoe nosie. Hanpspk€HHOCTH siiekTpuyeckoro mnois. [IpuHuun

CYMEPIIO3UIINH JIEKTPUUECKHX MOJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu snextpuueckux 3apsanoB. JeMCTBHE 3JIEKTPUUYECKOrO IMOJS HA

aneKkTpuyeckue 3apsabl. [IpOBOJHUKY U AUAIEKTPUKHI




[TocTosHHBIN AEKTpUUECKU TOK. JleCTBUS AeKTpruUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/4
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IEIBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R =pl/S
18 3akon OMa 1t yyacTka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOJHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapamienpsHOE COEIMHEHHE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMenianHble COEJUHEHMS IPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiT Dpcrena. MarHutHoe moje MPSMOTo MPOBOJHHKA C TOKOM. JluHuu
MAarHUTHON MHAYKIIMHU
313 MarsnutHoe 10J€ IIOCTOSSHHOIO Mar"ura. B3anMonencTBhe ITOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 Omnbrter @apanes. SAABnenue anexkTpoMaraiuTHON UHAYKIUHU. [IpaBuio Jlenma
Ilpakmuyeckue pabomul
N3mepenne  3I€KTpUYECKOrO0  CONPOTUBIIEHHS  PE3UCTOPA;  MOILIHOCTH
3.16 AJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

I/ICCJ'ICL[OBaHI/IC 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOLICTO B IIPOBOAHUKE

(pGSI/ICTOpBI, JIaMHO‘-II(a), OT HAIIPSPKCHUA Ha KOHIAX NPOBOJHUKA; 3aBUCUMOCTHU




COIIPOTUBJICHUS OT JJIMHBI ITIPOBOAHUKA, INIOMIAAN €T0 IIOIICPEYHOro CEUYCHU U
YACIBbHOTO COITPOTUBIICHHA.

HpOBCpKa ImpaBujia JJIAd SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN IPOBOAHHUKOB; IIpaBUJia JIA CHJIbI 3JICKTPUYCCKOTO TOKa IIpU

napajuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suueckue s6NeHUs 8 Npupode: DIIEKTPUYECKHE SBJIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MATHUTHOE 1TOJIe 3eMJITH, Ipeiid MoocoB,
POJIb MAarHUTHOTO MOJIS ISl )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea. SIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTart,
CUCTYMK  OJCKTPUYECKOW OSHEPTHUU, ODJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTelbHbIC ANEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DJIeKTpOMarHuTHbHIC BOJIHBI. [1IKkasa 3J1eKTpOMarHuTHBIX BOJIH

3.20 JlyuyeBas monens cBeta. [IpsmonuHeliHoe pacipoCTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH PEIOMIICHHUS CBETA

3.23 Hucniepcus cera

394 Jlunza. Xon mydeit B muH3e. @OKycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue TpuOopsI
Ilpakmuueckue pabomol

N3mepenune onTudeckoi CUitbl COOMpPArOIEH JIMH3bI; POKYCHOTO PACCTOSHUS
coOuparolei TUH3bI (110 CBOMCTBY PaBEHCTBA pa3MepOB IIpeIMeTa U U300pakeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWMHOM (OKyce), MoKazaTells MPeTOMIICHUS

3.26 | crekia.

HccnenoBanme cBoiicTBa W300pa)KeHUS, TOMYYEHHOTO C TOMOIIBIO
coOuparolel JTUH3bI; U3MEHEHUsI (POKYCHOTO PacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHsI CBETOBOTO JIyda OT yIiia MaJCHUsS Ha T'PaHHUILIS
«BO3YyX — CTEKJIO»

327 Qusuueckue senenuss 6 npupoode: 3atmenus Comnua u JlyHbl, 1BeTa Ted,
‘ ONITUYECKHUE SBJIECHUS B atMoc(epe (1BeT HeOa, pedpakiuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmea: OYKH, TEpPHUCKOM, ¢(OoToanmapar, ONTHYECCKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHU A

PannoaktuBHOCTH. Anbda-, 6eTa-, raMmma-u3aydeHnus. Peakiuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocraB aTroMHOro0 sifgpa. M3orornsl

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 Snepuble peakiuu. 3aKOHbBI COXPAHEHHUS 3aPsI0OBOI0 U MaCCOBOTO YHCE
Quzuueckue s6neHus 8 nNpupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
JEHUCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPTraHU3M 4YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHad OHCPICTHKA




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






