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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHLIEILINY MTpenoiaBanus yueOHoro npeamera «Ousukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCSI W OPraHU3AlMI0 HU3YUYCHUS
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke yduThIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no usuke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouell MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
IpEeNoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOrOo METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs
OIlpeNiesieHbl B KOHIEMNIMU MpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOTPAMMBI.

Lenu nzydeHust GU3uKu:

npuoOpeTeHrue HHTepeca M CTPEeMJICHUS O0ydYaromuxcs K HayqyHOMY
U3yUYCHHUIO TMPHUPOJBI, PA3BUTHE UX HUHTEJUICKTyaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HaHUs U (OPMUPOBAHNE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POIM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuien
1po(hecCUOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeleMy o0y4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

NpUOOpEeTeHNUEe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboOThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee yuClIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HeZeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUcKa SKCIEePUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COJAEPKAHUE OBYUYEHUA

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

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi CucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPO.Y.
EcrecTBeHHOHAy4HBII METOJ TMO3HAHUSA: HAONIOJEHUE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUI C TOMOIIBIO MoJIeTei

Hemoncmpauuu.

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

2. ®duznueckue npuOOPHI U MPOIEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmnpenenieHHe EHBI IeJICHUS IIKaIbl K3MEPUTEIBHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HpH MNOMOIIU >KHIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JbIlle BHICOTA
yCKa.

IlepBoHayaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTtypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJIIPHBIM cTpoeHHeM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HaOmionenue — siBIeHUN,  OOBSACHSIONIUMXCA  MPUTSHDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOAEHHIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenne nHepuMM. 3aKOH HMHEPUMHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl C MOMOILBIO AUHAMOMETpA. SIBJICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPAMOIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJIECHCTBUIO TE.
6. CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM ILIapuKa 0
HAKJIOHHOM TIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO Tea.

4. OMNBITEI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TMIPUII0KEHHOMW CHUITBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, }KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. l[lepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTo
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJo. BulTanmkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUg aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U IIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
YKUJIKOCTh YACTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedctBus (mgaiee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas H NMOTEHIMAIbHAs SHEPIHUS.
[IpeBpalieHre OJTHOTO BU/Ia MEXAaHUYECKOW SHEPTUM B IPYToil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM MIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TeMIOBOE paclIMpEHUe U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAuHn:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBbeix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTaTENIN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KallWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHenue naBieHus Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJ1aXkJIeHuEe TpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MTPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUST BHYTpPEHHEH OHEpPruu Tella B PE3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METAJUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelIbHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanuss Tena. JBa poja 3iIeKTpUYECKuX 3apsanoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyms—JIenna.
DneKkTpuyecKre 1enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeuCcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUISA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Vcronbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. Cnoco0bl MTOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuilbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoOTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKaA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

WccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHWTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJTACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMoMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H Herorona. Bropon 3akon Herorona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUs, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee tena. M3menenne mmmyinbca. UMmysibe cuiibl. 3aKOH COXpaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YMPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenune aBrKeHUsI Tela Mo OKPYKHOCTH.

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

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Habnronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

V3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca Ipu B3aUMOJCHCTBUH TEI.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPHU CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH JBIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa W JaJIbHEUIIEro PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psj HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosibHble M
IIONIEpEYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JECHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YOPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYXIEHHBIX KOJIeOaHUM U pe30HaHCca.
PacnipocTpaneHue npoa0ibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompepnenenuie 4acTOThl U IEPHOJIa KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHUN NMPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBIL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkaia 3J€KTpOMAarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBass  momenp  cBera.  Mcrounuku ~— cBera.  [IpsMonmHerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xox ydeit B coOuparorei JIMHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus poToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJTOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3YyX—CTEKIION.
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4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

KBaHToOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna v mianerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue v NorioeHne cBera aroMoM. KBaHThl. JIMHeETUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUCHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOTO (poHa.

IToBTOPHUTEIBLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb TIPEAHA3HAYEH JII CUCTEMATHU3aluu
u  0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXke I MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIINX ATOT yUYEOHBIN MpeMeT.

[Ipn M3y4eHUH TAHHOTO MOJIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHWSI, TIPUMEHSS TIOJYyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIAATHFHO NEATEIHHOCTHBIA XapakTep JAaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOIIWECS BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npejiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTbh W HAYyYHO OOBICHSTH
busznyecKre SBICHUS B OKPY KAIOIIEH MPUPOJIC U TTOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIICOBAHMS (DU3HMUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJIEe BaXHBIX JOCTH)KCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIB30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCClIeIOBaHNE 0000IIaroero xapakrepa. Moaysb 3aBEpIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO TOBEACHUS Ha
TpPaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHMM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

- c(popMUPOBAHHOCTh HaBbIKa pediaekcuu, NpU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWM NPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
0o0JIacTH OKpYy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HxX

pelieHus;

e 8) amanTanmuum K HM3MEHSIIOINIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICAOBAaHUN U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHX;

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

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 0o0jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIEHKA CBOMX JCUCTBHM C Y4YETOM BIUSHHS HA OKPYXKAIOUIYyIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOCHHS TpOTrpaMMbl MO (QHU3UKE HAa YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBblie JJoruueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TIPUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJIBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHOM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0OBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTEH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
oTOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

B XOJ€ OOCYXXIeHusi y4yeOHOro Marepuana, pe3yJibTaToB JIaDOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BHITIOJHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNATh POJH, OOCYXKIaTh NPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (pU3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IMPHUHATUSA  PELICHUN
(MHOUBUYabHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pelleHUi
rpyIIoi);

CaMOCTOATENLHO COCTABJISITh AITOPUTM PElIeHUs (GU3HUECKON 3a7a4ul WIIH
IUIaHAa HMCCIIEJOBAHUSA C Y4YETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUM;
nienathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) pe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE€ B XOJ BBINIOJHEHUS
(Gu3MYEeCKOro HMCCIEJOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBUIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npU3HaBaTh CBOE MPaBO Ha OIMMOKY NpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHUYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOpHUs, pPaBHOAEHCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (Iuddysus, TEIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, Tepeaadya [OaBiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamu, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOHM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYUHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaTbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3YeMBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIIMUUH;
XapakTepu30BaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MIpaBUJia CJIOKEHHS CWJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU DTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCIIOBUS 33J]a4 3alUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanojoxkenue  (TUmoresy),  pa3ivyaTb W UHTEPIPETUPOBATH
IOJlyYEHHBIM pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBONUTH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MyTH
PaBHOMEPHO JABWXKYILIEroCsl Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIJI0OKEHHON WHCTPYKIUH: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUXKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOHM HAa WX oOmucaHus (B TOM YHUCIE:
MOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3Ys 3HaHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHEGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCTIOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEIHEBHOMU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJIATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPEYMBON WM MOXKET OBIThH
HE0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHUH YUYE€OHBIX 3aJaHUN HAYIHO-TTOMYJISIPHYIO
IUTEPATypy  (PU3MUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
yucie myOJWYHO JeNaTh KpPaTKhue COOOIIEHUS O pe3yJsibTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HKCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIlepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUraTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, AIECKTPUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
AIEKTpHU3AIUs TEeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIIGHHE M3YYCHHBIX (DU3WYECKUX  SBICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbI B mpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOJOCOB, PO MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMHUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJeNbHAas TeIUIoTa NapooOpa3oBaHMs, YJeldbHas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
du3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHHS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBUS 3aauyd 3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIS  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUisl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh TMOPSIKA
MIPOBEJCHUSI HCCIIEN0OBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMNbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
buznyecKrux CBOWCTB TN (KaNWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIoNIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIMPOBATH BHIBOJBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yIbTaThl U3MEPEHUN C YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYyro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOrOo
CEYEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOIO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIeysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUN M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeIbHbBIM U MapalljIeIbHbIM COSTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManmu (U3UIECKOTO COJICpPKaHUS B
HNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWUM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHCHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JTUTEPATypy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
ComepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTATHI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, TPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIECCOB pacHlpeAesaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICIHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ynpyrasi, mjactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHUE MIaHEeT COTHEYHOW CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYEcKOoe IEHCTBUE BUAMMOTIO,
yabTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaMOAaKTUBHBIN (POH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYECHUN Ha
OpraHW3M 4YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CPEIHSAS UM MIHOBEHHAs CKOPOCTh Tella Mpu
HEpPaBHOMEPHOM JIBMOKECHUM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBAsS
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HMMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIIbHAS SHEPIHUsl CKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYEeCKas SHEeprus,
NEepPHUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPE/bl), IPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS! CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THhle 3adaud (omMparomuecss Ha cucremy u3z 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIJISl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HaueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METOMOB, HCIONB3YysI OMHCAHUE WCCIECIOBAHMS, BBIICSATH
IpOBEPSIEMOE  TPEANONIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HbloToOHa, 3aKkoHa
COXPAaHEHHUSl PHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY H3 H30BITOYHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMNbITAa © €ro  pe3yJbTaThl,
bopMyIMpPOBAThH BHIBOJII,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpeqHee 3HAauYeHHE u3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MepHoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHUs CBETa OT yrIiia MaJCHUs W yria MpeIoMIICHHs OT yIJia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpPEHUsl (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJIBKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHuM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuja CcOoOMparolell JIMH3bl, paJAMOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1adopaTOpHBIM
000opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOICHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIEeH Cpejie;

OCYIIECTBJIATh, TMOUCK WHPOpMaMu (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXMaHMsl, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
UHPOpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTalel ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pazjnen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
M3HEKa - Hayka 0 Hpupol hitps:/m.cdsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHe Betlectsa https://m.edsoo.ru/7f416194
) JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble cOCTO ellleCTBa 2
rperathet TOAHMA BEIHCCTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnueckoe IBHKEHUE 3
Al https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




https://m.edsoo.ru/71416194

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMH, )KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 P 3 1
a60Ta 1 MONHOCTE https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
53 MexaHnuueckasi SHeprus 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zneda 1. TenyioBble sIBJICHUS
1.1 CTpoeHune 1 CBOMCTBA BEILIECTBA 7 bubmorexa LOK
' p . https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILTOBBIC TIPOLECeht > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7 20 2 7
OCTOARHBIH STICKTPHHCCKHI TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 C) 4
JICKTPOMATHHTHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexann4yeckue siBJIeHUs
11 MexaHHYeCKOE ABMKCHHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' ONKMCAHHUSI https://m.edsoo.ru/7f41a4a6
N bu6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 Mexaandeckue KojaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3IIEKTPOMATrHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE ABJICHHS
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eIoro cBera B CIEKTP 3 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1adab
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 s 7 1 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nea 6. IloBTopuTe1bH0-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usnka — Hayka o npupoze. SBieHus
npupoabl. Gu3nueckue ABICHUS

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SABJICHUSA

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOILY XKUIKOCTHOTO
TEPMOMETpA U JIaTYMKA TEMIIepaTyphl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH
MU3y4aroT npupoay. EcTecTBeHHOHaYUHbIN
MeTo no3Hanus. Onucanue Gu3nyecKux
SIBJIEHUU C IIOMOIILIO MOJIeNei

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIpoBepka runoTessl:
JAJIbHOCTB MOJIETa [IapuKa, MYIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OnbITh 1O

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MEX1y CBOMCTBAMU BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX bu6mmotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuyeckoe JaBuxeHue. PaBHoMepHoe u bubnnoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 Cxopocts. Enunuuet cropoctu https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyT 1 BpeMeHM IBUKEHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusa. 3akon nnepuun. Bzaumoencraue
15 Ten IIzaK MpUYMHA I/ISMpeHeHI/ISI CKOPOCTH bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TEIT
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenexnue
MJIOTHOCTU TBEPAOTO TEIIa»
18 Pemenne 3anau mo treme "IIIIOTHOCTE bu6nunorexa LIOK
Bemecrna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas padota «M3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

MPYKUHBI OT HpHJ’IO)KCHHOﬁ CHUJIIBI»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13p MEX]ly CUJION TSKECTU U MAcCcol Tela.

bubnunorexa LIOK

22 Bec Tena'; Pemrenue 3agaud mo teme "Cuia hitps:/m.cdsoo.ru/ff0al 778
TSKECTH

3 Cuia TsSKeCTH Ha APYTrHX IJIaHeTaxX. bubnmnoreka HOK
@u3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502

bu6nmoreka [IOK

24 Hsmepettite ci. JlaMoMeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

23 Bec tena. Herecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pemenue 3ana4 no teme
"PaBHoaeiicTByrOmIas cui”

)8 TpeHue ckoybkKeHUS U TPEHHUE MTOKOSI. Bbu6mmoteka [JOK
Tpenue B IpUpOIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabora «M3yuenue

79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmnoreka HOK
CHJIBL JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJIENCTBYIOIIEH CUIIBI
Pemenue 3ana4 no remam: «Bec Tenay,

31 «I'papmueckoe n3obpaxxkenue cuim, «Cuibn, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOJENCTBYIOIIAs CHID»
KonTponbhas pabota no remam:
32 «MexaHunueckoe IBHKeHUEY, «Macca,

IIJIOTHOCTB), «Bec TCIIa», ((Fpa(l)I/I‘ICCKOe




I/I306pa)K€HI/IC CHII», «CHIte»

Hasnenne. CriocoObl yMEHbIICHUS U

bubnunoreka LIOK

33 YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00BéMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnmoreka [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubmuoreka [IOK
JKUIKOCTH U raze. 3axkoH llackamsy https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobuiarommmecs cocyakt https://m.edsog)_.lru/fan2970
39 IMuapaBnuueckwuii mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH bubnnorexa [JOK
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
bubnnorexa [JOK
42 Bec Bo3nyxa. ATmochepHoe aBieHue hitps://m.c dsoi_.[ru JEDa2b5a
43 N3mepenue armochepHoro nasieHus. Onpit bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe naBieHue bubnuotexa [JOK




Ha pa3/IMYHbIX BBICOTAX

Pemenwue 3amay mo Teme "AtmochepHoe

https://m.edsoo.ru/ff0a2fc4

46 "
JTaBJICHUE
47 JlelicTBuE ®KUJIKOCTH U T'a3a HA MOTPYKEHHOE bubnmnoreka HOK
B HHUX Te€J0. ApXHMeEI0Ba CUjia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas paborta «OnpeneneHue
48 BBITAJIKABAIOIIEH CHJIBL, JEUCTBYIONIEH HA Bubmaorexa ITOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJIKOCTbH)
Jlaboparopnas paboTa 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tejla B bubnunoreka LIOK
BOZIE OT 00bEMA MOTPYIKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YaCTH TEIa
Bubmunorexa IHOK
50 IImaBanue Ten 3
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IImaBanme
52 cynoB. BozayxonnaBanuey, «JlaBinenue bubmorexa LOK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmoteka IIOK
53 Mexanuueckas paboTta
P https://m.edsoo.ru/ff0a3f82
bu6mmoteka IIOK
54 MomntHocTs. EqUHUIBEI MOIITHOCTH
B A H B https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMoOM pH NOIbEME O JiecTHULE"
56 [Ipocteie Mexanu3msl. Peruar. PaBHOBecue

CHJI Ha pblyare




Kontponbnas padota nmo teme «JlaBienue

57 TBEPABIX TN, KUAKOCTEH U Ta30BY /
Bcepoccuiickas mpoBepouHas paboTa
PeseprHbIit ypok. Pabota ¢ TekcTamu mo
58 Teme «JlaBineHue TBEPABIX TEN, )KUAKOCTEU U bubnuorexa [JOK
ra3oBy» / Becepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabora
Pbruaru B TexHuke, ObITY U IPUPO/IE.
59 JlaGoparopHnas pabota «};/ICCJ'IpeL[];())BaHI/Ie 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478¢e
yCIIOBUI paBHOBECHS pblUara
60 Pemenue 3agau 1mo Teme «Y CIIOBUSA bubnunoreka LIOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro neicTBus
61 Mexanu3ma. Jlaboparopuas pabora 0.5
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTH
6 Pemenue 3agau mo teme "Pabora, bu6nunorexa LIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnmnoreka HOK
MMOTEHIIHAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMs] MEXaHMYECKON YHEPIUU bubmmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTIeHHE
65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN 1
SHEPTUHM MPU CKATHIBAHUM TEJIA 1O
HAaKJIOHHOM TI0CKOCTH"
66 KonTponsnas padora no teme «Paborta u

MOIITHOCTh. DHEPTHUSD)




67 PesepBHbIitl ypok. Pabota ¢ TekcTamu mo | bubnmnoreka HOK
Teme "MexaHndeckoe JBHKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabota ¢ TekcTamu mo
68 1
teme "Pabota. MomniHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSIHUI BEIECTBA Ha |
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHu
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubmuoreka [IOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHue u cxaTue 1 buommorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpATypbl CO |
CKOPOCTBIO TETJIOBOT'O JIBUKEHUS YACTHI]
9 Buytpennsist sneprus. CrnocoObl H3MEHEHHS | bubmuorexa [JOK
BHYTPEHHEHN SHEPrUuU https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buns! Tenuonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "[IpakTuueckoe

11 HCIIOJIL30BaHMUE TEIUIOBBIX CBOMCTB BEIIECTB bubnmorexa LHOK
" https://m.edsoo.ru/ff0a65c0
Y MaTepHajoB B IIEIAX YHEProcOEepeIKECHHS
12 KonnuectBo TeminoTsl. Y aenpHas bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmotexa [JOK
TemmooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccrnenoBanue
14 SIBJICHHS TCIUIOOOMEHA MPU CMEIITUBAHUH bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BOABI
Pacuer xoamvecTBa TEIIIOTHI, HEOOXOIUMOTO
15 JUTSl HAarpeBaHUsI TeJla ¥ BBIICIIEMOT0 UM
MIPU OXJIAXKICHUU
16 Jlaboparopnas pabota "Onpenenenue bubnmorexa [JOK
yAEJIbHON TEIJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6nunorexa LIOK
Ccropasus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJl. Y AeNIbHAs TeIIoTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpexnenenue bubmmnoreka HOK
yAEJIbHON TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas TemioTa
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuorexa [JOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopnas padora
"OnpeneneHne OTHOCUTENHHOM BIa>KHOCTH
BO3yXxa"

Penrenue 3amau Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX JABUTATEIICH.
[TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
CTOPaHHUs

25

26

27

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEJIH U 3aIIUTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHMS U IIpEeBpalICHUs YHEPTUN
B TEIUIOBBIX IMpoIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TennoBele ABICHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8312

28

Kontponbnas padota nmo teme "TemnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
Berecrna"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-nccnenoBanue "IneKTpu3anus Tel
MHIYKIUEW U IPU CONPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe nojie. HanpsskeHHOCTD
3NeKTpru4ecKoro nois. [IpuHiun
CYyNEPHO3UIINU AIEKTPUUECKUX MO

Hocurenun QJICKTPHUYCCKUX 3apsA10B.

bubnunotexa LIOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbId 3apsia. CTpoeHue aroMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH Bu6mmotexa [JOK
COXPAaHEHUs DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IPUMEHEHUE CBOKCTB bubnmnoreka HOK
JJIEKTPUUECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyuiectBoBaHus. IcTouHnKH bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOrO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1
JADTICKTPUKH"
19 DNEeKTPUUYECKHUM TOK B METAJIJIaX, JKUIKOCTAX bubmmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbBIE YacTH
A1 Cuna toka. JlaGopaTopHas pabora 0.5 bubmuorexa [IOK
"N3mepenue u peryinupoBaHUe CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoasTmerp.
42 Jlaboparopnast pabora "U3mepenne u 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a%¢14
peryaupoBaHue HanpsHKEHUS
43 CornpoTuBIIeHHE POBOAHUKA. Y ACIBHOE bubnmnorexa [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnast pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOAHUKA OT €ro JIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUYeHUs U MaTepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKEHHUSL. bubmuoteka [IOK




3akon OMa Jy1sl ydyacTKa 1enu

Jlaboparopnas pabota "Hccrnenoanue
3aBUCHMOCTH CHJIbI TOKA, HAYIIETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunoreka LIOK

46 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmia
43 CJI0’KECHUS HANPSHKEHUM TTPU bubnnoreka [JOK
MOCJIEAOBATEIIBHOM COETUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUISt cfmm I’)FOKa ipn HapaJIJP;eJII}:IOM ’ bubmmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pewrenue 3anau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
IUI pa3jInYHOrO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre en U MOTpeOuTenu
53 3J'IGKT1§)I/ILIGCKOI71 JHEPIUHU B 6prTy. Kopotkoe bubamorexa LOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTosiHHBIE MarHUTHI, UX B3aUMOJCHCTBHE
55 VYpok-uccnenosanue "M3yuenue noneu bubnmnoreka [JOK
IMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nojie. MarHuTHOE 1oJie 3eMJid U but6mmoreka [IOK

€ro 3HaAYCHHUC IJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




57

58

59

60

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
"DnexTpuuecKue 3apsaabl. 3apsHKEHHbIE Tesa
" uXx B3auMmoaeucTus. ITocToOSHHBIN
AIEKTPUUYECKUNA TOK"

KonTponbnas pabota no teme
"DnexkTpuuecKue 3apsaapl. 3apsIKCHHBIC Tella
H uXx B3aumoaeurcTus. ITocToOSHHBIN
anekTpuueckuii Tok" / Becepocceuiickas
poBepouHas paboTa

PesepBHblit ypok. Pabota ¢ Tekctamu 1o
Teme "I1oCTOSIHHBIN 2JIEKTPUIECKUMA TOK" /
Bcepoccuiickas npoepounasi pabota
OnbIT OpcTena. MaroHutHoe mose

QJICKTPHUUYCCKOI'O TOKa MaruauTHoe mosne
KaTyliK1 ¢ TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abd2¢c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abea8

bubnuoreka [{OK
https://m.edsoo.ru/ff0acdc6

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.
JlabopaTtopHas pabota "M3yueHue aeicTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ac74a

62

DONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOIBUTATENECH B
TEXHUYECKHUX YCTPONUCTBAX U Ha TPAHCIOPTE.
JlaGopatopHnas padora "KoHcTpyupoBaHue u
u3ydeHue paboThl a1eKTpogBUraTens"”

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

64

Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
nHaykunu. [Ipasumno Jlenna
OnexTporerepatop. CriocoOb! moTyYeHUs
NEKTPUYECKON SHEPTUU. DIIEKTPOCTAaHLIUN
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHUH




[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe

65 "DNEeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS" !
66 KonTponbnas pabota no teme | bubmmoreka [JOK
"DNeKTpUYECKUE U MarHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. Paborta ¢ TekcTamu 1o | bubnuoreka [JOK
teme "TeruioBblie siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PeseprHbIii ypok. Pabota ¢ TekcTamu mo |
Teme "MaruuTHeie siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrposbnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunueckoe aBuxeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXAHUYECKOT'O JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOTUHENHOE ABUKEHUE 1 Bubmorexa ITOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEMHOE IBUKEHUE. 1
Cpenssisi U MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE pAaBHOYCKOPEHHOE 1 bubnnorexa [HOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOpPEHHOTO ABMXeHus. ['paduk 1
CKOpOCTH
JlaGopaTtopHas padota "Onpeaenenue
7 CKO peHI/Dl: Ten: pu aBHOpCKO €HHOM 1 1 bubmorexa [OK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBMOKCHUH 10 HAKJIOHHOM TUTOCKOCTH
8 CBoOogHoe manenue Teia. OnbIThl [amunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon u yactora oOpatenus. Jlnnenas u 1 bubmorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1
11 [Tepssiit 3akoH HetoToHa. BexTop cuiibt 1 bubnnorexa [JOK




https://m.edsoo.ru/ff0ac612

12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
. bubnnoreka [HOK
13 Tpetuii 3akon Hetotona. Cynepno3uius cui hitps://m.c dsocL).Iru 026982
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnunoreka HOK
HeroTona https://m.edsoo.ru/ff0aebb6e
bubmumoreka [IOK
15 Cuua ynpyroctH. 3akon I'yka https://m.edsocl)l.ru/faneca2
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTU IPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuua Tpenus https://m.edsogru/fanﬂ 38
bubnnoreka [JOK
19 Pemenue 3amau no reme «Cua TpeHUsD» https://m.edsogru/fanfa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
Kod(puImenTa TpeHHs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no teme "3akonsl HproTOHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue Tea BOKPYT
23 rpaBUTalOHHOrO HeHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuna TsSxecTu u bubnmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnnorexa [JOK




HesecomocTs 1 neperpysku

PaBHOBecue MaTepuaJIbHOW TOYKH.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK

26 N .o
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTu
PaBHOBecue MaTepuaJIbHOW TOYKH.
7 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPAOIO TeJa C 3aKPEIIEHHONW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TsxecTu
)3 Pemenue 3agau mo reme "MOMEHT CHITBL. bubmuorexa [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
29 "MexaHU4eCKOe IBIDKEHNE bubnmnorexa LIOK
N | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no Teme
30 "MexaHHYeCcKOe IBIKEHUE bubmmorera [TOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynsc cuibl. 3aKkoH
31 COXPAHEHUS UMITYJIbCA. YIIPYTOE U bubmmorexa [OK
p y o py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOeiCTBIE
0 Pemenue 3amau mo Teme "3akoH cOXpaHEHUS bubnnoreka [JOK
ummyibca' https://m.edsoo.ru/ff0b096¢c
3 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B [IPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckast padboTa ¥ MOIITHOCTD
P https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnuorexa [JOK

CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0b0db8




JlaGopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM

36
JIBI>KEHUH TEJIa TI0 TOPU30HTAILHON
MTOBEPXHOCTH»
37 Cas3b sHepruu u padoTsl. [loTeHnnanbHas
SHeprus
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKE
40 JlaboparopHnas pabota «M3ydyeHue 3akoHa bubnuorexa [JOK
COXpaHEHUsI YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBH)KCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Konedanus. BelHyXk/1eHHbIE bubnuoreka [IOK
Kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U NPy KUHHBIN MasTHUKH
VYpoxk-uccnenopanue «3aBUCUMOCTD TIEPUOIA
44 KOJIeOaHUH OT KECTKOCTH MPY>KUHBI U MacChI bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKUX
KoJIe0aHUsAX
JlaboparopHas pabota «Onpenenenue
46 ‘{aCTOI?FBI Hpne IfO,[[a KOHe6aEI/II>'I MPY>KUHHOTO bubmmorexa [OK
P Py https://m.edsoo.ru/ff0blaec
MasiTHUKa»
JlaboparopHnas pabota «I[IpoBepka
47 HCSaBII)/ICI/Il\l/:I)OCTI/IpHe nojaa Ifoneé)aHHﬁ rpy3a bubmorexa LOK
p py3a, https://m.edsoo.ru/ff0b197a
MO/ABEIIEHHOTO K HUTH, OT MacChl Ipy3a»
48 Mexannyeckue BoiaHbI. CBOMCTBA bubnuorexa [JOK




MEXaHUYCCKUX BOJIH. HpOI[OJ'II)HI)Ie u
MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenus "MexaHH4IeCKUue BOJHBI

https://m.edsoo.ru/ff0b21fe

49 R .
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
51 Ypok-uccienoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
5 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC
53 Ypok-koH(pepeHmus "YIbpTpa3Byk u bubnnoreka [JOK
UHQPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnunoreka [JOK
54 3aKOHbI COXpaHEHUs. MexaHuyecKue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KonTponbhas pabota no teme "3aKoHBbI
55 coxpaHeHus. MexaHndeckue KonedaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
ONEeKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepenmus "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yueHne cBONCTB
bu6mmorekxa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
| https://m.edsoo.ru/ff0b2c6e
MOOMIIBHOTO TenedoHa
60 Pemenue 3agau Ha onpenieeHre 4acTOThl U




JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61 .
CxopocTth cBeTa. BoirHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocrTpaHenue csera. 3artMeHust CoHIa U bubmmorexa [IOK
pacpoctp ' hitps://m.eds0o.ru/ff0b3658
JIyHbl
3aKOoH OTpa)keHHs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IpUMEHEHNE 3aKOHA OTPAKEHUA bubmmorera [IOK
p p https://m.edsoo.ru/ff0b38c4
CcBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
CcBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue OJIHOrO BHYTPEHHETO bubmmorexa LHOK
yIp hitps://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKHUX CBETOBOAAX
JlabopaTtopnast pabota "HcciaenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMIICHUSI CBETOBOTO
Jqy4a OT yIJia aJeHHs Ha TpaHule "BO3IyX-
crexio""
VYpok-koHdpepenuus "McnonapzoBanne
67 MOJIHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmmoreka [JOK
68 JInasel. Onrudeckas cuiia TUH3EL
https://m.edsoo.ru/ff0b3f2¢
bubmuorexa [JOK
69 ITocTpoenne n300pakeHN B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JIaGopartopHas pabota "Onpenenenue
PaTepRasp P . bubmuorexa [JOK
70 (OKYCHOTO PACCTOSIHHS M OTITUYECKON CHITBI

cobuparomiei TuH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koupepenius "ONTHYECKUE TUH30BBIC bubnnoreka [HOK
npubops"” https://m.edsoo.ru/ff0c0a7e
72 ['a3 kak ontuyeckas cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jlepexto 3peHus. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hprorona. CioxxeHue CrieKTpadbHbIX IIBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTtopHas pabota "OMbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUATHIO I[BETaA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukym "BosgHOBBIE CBOMCTBA
76 CBeTa: AHcIepcusi, HHTepPEepeHIINs U
nudpakius"
77 OmneiTel Peszepdopaa v rmuianerapHas Mojieb bubnnoreka [JOK
aroMma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atroma bopa
79 Hcnyckanue 1 norsouieHe cBeTa aTOMOM. bubnuoreka [IOK
KganTsl. JInHeituaTbie CiIeKTPbI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habmnronenne ciekTpoB bubnuotexa [JOK
UCIIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubmmorera [TOK
https://m.edsoo.ru/ff0c1672
%) Ctpoenne atromHoro siapa. Hyknonnas bubnuorexa [JOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
83 PaanoaktrBHBIE TpeBpaienus. M30Tomnbl bubnmuorexa [JOK




https://m.edsoo.ru/ff0clal4

Pentenue 3amau mo treMe: "PannoakTUBHEIE

bu6mmoreka [IOK

84 npeBpauieHus " https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacmnana

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubnunorexa [HOK
U3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SlnepHblie peakiu. 3aKOHbI COXPaHEHUS bubnunoreka [HOK
3apsJIOBOTO U MACCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58

28 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnnorexa [HOK
U DHEPTUuU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Anepusle peakuun”

90 Peakuuu cuHTE3a M JETECHUS AED. bu6mmoreka [IOK
Nctounuku sHeprun CosHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JIeficTBHs paquOAKTUBHBIX U3y4YECHUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

9 "DJIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonrponbHas pabora no reme

93 "DJIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE
sABIEHUS"

04 [ToBTOpenue, o606menHue. JlabopatopHbie bubnmoreka [JOK
paboTsl 1o kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBropenue, 0600meHue. Pemenne bubmmoreka [IOK

PaCYCTHBIX U KAaUYCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2572




"TemoBbie npouecch”

[ToBTopenue, 0600mmenue. Permenune

bubmuorexa [JOK
96 pacyeTHBIX U KQU€CTBEHHBIX 3a/1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBeIX aBurarenci"”
[ToBTopenue, 0600menue. Permenne

97 aCUETHBIX U KaUeCTBEHHBIX 3aJ1a4 I10 TEME 1 buGnnorexa LIOK
b A https://m.edsoo.ru/fR0c2b30
'KILJ] anekrpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie | ) bubnnoreka [HOK
pabotsl o Kypey "CBeToBbIe siBIEeHUSA" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAaHEHUS B 1 bubmmorera [TOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTropenue, 06o0menue. Padora ¢ | bubmmorexa [IOK
Texkcramu 110 TeMe "Konebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600menne. Padora ¢ | bubnuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Pabora ¢

102 TeKcTamu 1o Teme "KBaHTOBas U siaepHast 1
¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN

1.4

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, IMPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3MUECKUX BEITMUUH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTHh  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(bopMyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBMsS 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIMUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEIIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUIHOCTH TOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XOJ¢€ OIIbITa, A€JIaTb BBIBOJBI 11O €TI0 pE3yJibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HCCIECJOBAHWE 3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYrol C UCIOJb30BAaHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh peE3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBL ,Z[CﬁCTBPI)I N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA () CBOMCTBax (I)I/I3I/ILICCKI/IX SIBJICHUM n

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTtb SABJICHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

Q)HSHHGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa HUJIM 3dKOHOMEPHOCTHU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HeoOXoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITIOJIB3YS OIMMMCAHUEC UCCICAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENIOJIOKEHNs, coOUpaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUH ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TpaduKOB,

JCJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOAUTH TpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_[eﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUNA  HAY4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) GUZUYECKUX SIBJICHUN

1.4

OIMMUCBIBATH H3YYCHHBIC CBOMCTBA TEI U (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OINUCAHUU IIPABUIIBHO
TPAKTOBATbH (1)H31/I'—IGCKHI7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAUCHHS U CAVHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOIUTH (I)OpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpAXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH 00BSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIbI0 2 — 3 HM3y4YEHHBIX CBOMCTBa

bu3nUecKuX ABICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahauyd (omMparouiyecs Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIIUE WIIH
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJIYYEHHOTO 3HaYCHUS (PU3NIECKOI BETMUNHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAHUSA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAMWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUM: MIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBAThb pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBHUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPaKTHUUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS M300paKEHUH B MIIOCKOM

3epkajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpY Kalolllel cpeie

1.18

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpPYsl IOMCKOBBIA  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIONIb30BaTh MpPH  BBHIMOJIHEHMH Y4YEOHBIX 3aJaHUN  Hay4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biazere npuéMamu

KOHCIICKTUPOBAaHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAllUU M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXIATh BBICTYIUIGHHWE IpE3CHTalUed ¢ yd4éToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 3a BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBiIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

Puszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusuyeckue SBICHUA: MEXAHWYECKUE, TEILIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BenMuWHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4YHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOI'O BOIPOCA, BBIABUKCHHE TUIIOTE3,
1 OKCIEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBSICHEHUE

Ha0J1I01aeMOr0 SBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIeNen

[TpakTiueckue paboThI:

HiHPar###l3MepeHre pacCTOSTHUN.

#HiParf##l3mepenne o0bEMa KUIKOCTH M TBEPAOIO
1.5 Tela.

#H#HPar###Onpeiesienre pa3MepoB MajIbIX TE.

##Parf##l3Mepenne  TeMreparypbl NpU  TIOMOILHU

JKAJIKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

#H#HPar###CTtpoenre BelecTBa: aTOMbl U MOJICKYJIBI, X
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 H#H##Par#Ht]lBokeane  dactuiy  BemectBa.  CBSA3b
2.2 CKOPOCTH  ABW)KEHHUS  YaCTHI] C  TEMIepaTypoOu.

BbpoyHnoBckoe nBuxkenue, mupdysus

23 B3aHMOHeﬁCTBHe JaCTHILl BEIICCTBA: IPUTAKCHUC U
OTTAJIKMBAaHHC




HiHParf##ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBs3p MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
#H##Par###OLeHKa guamMeTpa aToMa METOJO0M PsioB (C
UCTONIb30BaHueM Gotorpaduii).

2.6 #H#HPart###OnpITE o HaOJIFO JEHUTO TEIJIOBOTO

pacIIMpEHHs Ta30B.
HHHPar###ONbITEl IO OOHAPYXKEHHIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHndeckoe JIBIDKEHHE. PaBHoMepHoOe n
' HEPaBHOMEPHOE JIB)KEHHE
Hi#HPar##H#CKopoCTb. Cpennsis CKOpPOCTb pu
3.2 HEPaBHOMEPHOM JBMWKE€HHUU. Pacdy€r myTu U BpeMeHU
JIBYDKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TEN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mmepa HHEpTHOCTH TeJja
34 ###Par### InorHocTy BemecTBa. CBA3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BellecTBa
35 Cuita Kak XapakTepHCTHKA B3aUMOJIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIIBIO JUHAMOMETPA
37 #HHPar#H#IBnenue TaroTreHns U cuia Tsokectd. Crita
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
13 Cwia tpenus. TpeHHE CKOJBXEHUS W TPEHHUE ITOKOS.
' Tpenue B mpupoje U TEXHUKE
3.9 H##HPar###CrioxkeHue CuJ, HampaBiICHHBIX 10 OJHOU
' npsMoid. PaBHOIEHCTBYIOIIIAs CHIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KECHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIs u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBXEHUS Opycka WIM IIapuka 110
HAKJIOHHOM  IuiocKocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBUCUMOCTh DPACTSDKEHUS (nedopmanuu) NpyXUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela U

XapaKTepa COMMpUuKaCaromuxcsa HOBCpXHOCTeﬁ

dusnuecKkue SBICHUS B IPUPOAE: PUMEPHI IBIKEHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 T'A30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS WU

+ YBEJIUYECHUS TABICHUS
47 JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMITepaTypbl
43 [lepenava naBieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [IlHeBMaTHUYeCKrEe MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnueckuit mapagokc. CooOIIArONTHUECS COCYIBI.
['mppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABICHUS OT
BBICOTHI HaJ] YDOBHEM MOPSI
46 W3mepenune armocdepHoro npapneHus. [Ipubopsl amns
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue



4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMIAKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBI, ACWCTBYIOIIEH Ha TENO B KHJIKOCTU, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeomMerpa HIIH
KOHCTPYMPOBAaHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nyeckue SBJICHUA B npupoae: BIIMSAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

4.11

Texnudeckue ycTpoiicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas padbora
5.2 MexaHuueckas MOIIHOCTh
53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HAaKJIOHHAA
' 10cKOCTh. [IpaBuiio paBHOBeCHs! pplyara
5.4 [TpuMeHeHMe paBuiIa paBHOBECHS pbluara K 0JIOKY
«3onmoroe  mpaBwio»  MexaHUKU.  KoadduumeHnt
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
53 [Tonnass mexaHuveckas SHEprusi. 3aKOH U3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKOH SHepruu
59 [TpakTHyeckue paboOTHI:




#H#HPar#t#Onpenenene paboTBl CWIBI TPEHHS TPH
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHMI  paBHOBeCHUs
peruara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJ0BeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
paszeJia 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, TOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHUI BemiecTtBa. Kpucramnmueckue u amopdHbIe
Tena
OObsicHEHHE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHUECKON
TEOpUU
6.4 CmaunBaHME M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIMpeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 BuyTtpennsist sneprusi. Crioco0bl H3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terionepeaya U copepiieHue padoThbl
6.8 Buael Tennonepenaun: TENMIONPOBOAHOCTb, KOHBEKIIHS,




U3JIly4yeHue

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTATNYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBICHUS
[TapooOpazoBanue u  koHaeHcauus. Vcnapenue.
610 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Mpuanmmel  paboThl  TerioBbix — aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKarollel cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
poueccax
[IpakTuyeckue paboOTHI:
HH#HPar###ONBITEl IO OOHApY)KEHUIO JEMCTBUSA  CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
HH#HHPar###0NpITHl MO0 BBIPAIIMBAaHHUIO  KPHUCTAJJIOB
IIOBapEHHOM COJIM MUJIM caxapa.
#H#HHPartH##0npITBl  TI0  HAONIONCHUI0  TEIUIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###Par###Onpenenenre naBieHUs BO3yXa B OauTOHE
HITpUIIA.

HHHParf##ONBIT, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIeHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WU
OXJTQXKICHHSI.

###Par### [poBepka TUMOTE3bI JTUHEHHOW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenune M3MEHECHUS BHYTPEHHEHN
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoTh
BHCIIHUX CHIL.

#H#HPar##llccnienoBanue SBJICHUS TEIUNIOOOMEHA IpH
CMEIIMBAHUU XOJIOAHOUW U TOpsUEH BOJIBI.
#HH#Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIMHAPOM.

#H##Par##H#Onpenenenue YAEIbHOU TEMJIOEMKOCTH
BEIIECTBA.

Hi#HPar#H#lccnenoBanue npoiecca UCapeHusl.
###Par###Onpenenene  OTHOCUTEIBHOM — BJIAXKHOCTH
BO3/yXa.

#HHHPar###0Onpenenenye yaeabHONU TEIUIOThI IUIaBICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpPUCTaJUTBI B TIpupoae, u3inydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, IMPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPECHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH Cynepno3uuun 3SJICKTPUICCKUX oJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
. Onektpuueckass nenb. Cuna Toka. OJNEKTPUYECKOE
' HaIpsHDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma 11 ydyacTka uenu
[TocnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkaHme
[TocrosHHble MarHuThHl. B3amMoaelcTBuE MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHOe TIONE€ 3eMIIM U €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOrO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. VMcmons3oBaHme
. JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. [IpaBuno Jlenna

DIEeKTpOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIIUEH

Y TIPH CONPUKOCHOBECHHH.

HccnenmoBanne JEWCTBHS SJCKTPHUSCKOTO IOJIA  HA

MIPOBOHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIEMH

ITOCTOSIHHOTO TOKa.

H3mepeHue u peryaupoBaHnue CHITbI TOKA.

N3mepenue u perymupoBaHUe HAMIPSIKCHHUSI.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT CONPOTHUBJICHHUS PE3MCTOPA W HANPSHKCHHUS

Ha Pe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTWHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HANpsOKEHUM INpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CUJIbl TOKA MpHU MapajyieIbHOM
coeiMHeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3HucTop.
OnpeneneHne  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKY, OT HalpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TMOJIS IOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM U  pasjencHuu. VcciemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OnpITEl,  JEMOHCTPHUPYIOIIAE  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTyYHIKE. I/I?;yquI/Ie

I[CP'ICTBPIﬂ MArdvMTHOIO II0JIsI Ha HPOBOAHHUK C TOKOM.

KoncrpyupoBanue 54 U3y4YeHue paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIrpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B MPUPOJE: DICKTPUUECKHE
SBJIICHUS B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, amIepMerp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KITACC
Kon
Kon snemenra IIpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexannueckoe JABIKEHHe. MarepuaiabHas —TOYKa.
51 Cucrema orcuéra
g 8.2 OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKEHHE
#i#ParfH##HepaBHOMEpHOE MPAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHsis W MrHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 #H##Par###CBoOoqHOE magenure. OnpITe! [ anmines
#HH##Par##HPaBHOMEpHOE JBM)KEHUE I10 OKPYKHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpertuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uiuu Ui
8.12 Cuia ynpyroctu. 3akoH ['yka
. ###Par###Cuna TpeHHs: cujla TPEHUS CKOJIBKCHHS,
513 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
#HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
.14 TSATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs
IBwxenne  miaHer  Bokpyr  Comuma.  Ilepsas
515 KocMu4eckasi ckopocTb. HeBecoMocTh U meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
###Parf##PaBHOBecHe TBEPIOro Tela ¢ 3aKpEIIEHHON
817 OChI0 BpauieHus. MoMmeHT cuibl. LleHTp Tsxectn
8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynbe cuiibl
8.19 3aKoH COXpaHEHMs UMITYJIbCa
8.20 Hi#HPar#H#PeakTBHOE ABM)KEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
PaGora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
5.22 SHEPruu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO  Hal
523 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas YHEPTUS CKATON MPYKUHBL
###Parf##Kunernueckass ~ sHeprusa.  Teopema o
5.25 KMHETUYECKON SHEPTUU
8.26 HiH#Parf##3aKoH COXpaHEHUS! MEXaHUYECKOW YHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIM JIBWJKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejla IpU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
IIpoBepka ruUIOTE3BI: €CIM IMPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWUJBl HOpPMaJIbHOTO JdaBieHus. OrmnpeneneHue
KodpuuueHTa TpeHHus CKoulbxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbHl  CUIIBI
TPEHUS TpU PABHOMEPHOM JBWKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CHJIBI  YOPYrocTM  INpu  HoabéMe  rpy3a ¢
WCIIOJIb30BAHUEM  HEMOJBMKHOIO M MOJBUKHOIO
0JI0KOB

dusnueckue SBJICHUS B NMPHUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuueckue  yCTpoWCTBa:  CIUAOMETp, JATUYUKU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

- KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/ 1a
97 Maremarnueckuit u MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KoiaedaTeTbHOM ABMKSHUN
93 3aryxarmue kojeOaHus. BeIHYXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexanndeckne BOHbBI. CBOMCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTH €€ pacnpocTpaHeHUsl. MeXxaHHn4eCKre BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpaskeHueE 3ByKa
9.6 WnudpasByk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NPY)KMHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoja KoJeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M XECTKOCTH
npy>KuHbI. M3Mepenne ycKkopeHusi CBOOOJHOTO MaieHHS
dusnueckue SBICHUS B NPUPOIC: BOCHPHUSITHE 3BYKOB
9.8 ’KMBOTHBIMH, 3€MJICTPACCHHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

103 DOnekTpoMarauTHas npupoaa cera. CKOpPOCTh CBeETa.

' BoiHOBBIE CBOlCTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOICTB  2JIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ous3nueckue SBICHUS B TPUPOAE: OHOIOTHYECKOe

10.5 JeiicTBre BUJUMOTO, yIIbTpadroIeTOBOrO u
PEHTTC€HOBCKOTO W3ITy4eHUN

10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE

QJICKTPOMAIrHUTHBIX BOJIH JJIL COTOBOM CBSI3U




11

CBETOBbGIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHY CBETA
11.2 [IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIUH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykoctb u
' JAJIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue ceKTpajabHBIX LIBETOB. Jlucnepcus ceeta
[IpakTuueckue padbOTHI:
#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  H300paKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOTO JIyda OT yIjla MaJeHus Ha
119 IPaHULE «BO3/yX — CTEKIION.
. ###Par### lonyuenne uW300pakeHUH C  TTOMOIIBIO
coOuparoIen JTMH3HI.
###Par###Onpenenenre  (HOKYCHOTO pacCTOSHUS U
ONITUYECKOH CHJIBI cCOOMparoIeil TUH3BI.
##HPar#H##ONBITEl TIO pa3oXKeHHI0 Oeloro cBeTa B
CHEKTP.
H##H#Parf##ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB
IIpHU UX HAOJIIOJEHUH Yepe3 1IBETOBbIE (PUIIBTPHI
Oduznyeckue sABieHUS B npupone: 3atMeHus ConHua u
11.10 JIyHbl, 1[BE€Ta TeJN, ONTHYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,



(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanue u noriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3nydeHHs
14 Crpoenne aromHoro sgpa. Hykionnas Monens
' aTOMHOTO siapa. M30Tonsl
15 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHHUs 3apsiioBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. MctouHuku sHepruu
' CoiHIa u 3BE3]1
12.0 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YE€HUN Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusim).
N3mepenue paaroakTuBHoOro ¢poHa
®usnueckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOAaKTUBHOE M3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHUu3M
YeJI0BeKa
e Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYEeCKUX 3HAHUM U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIecTBA, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-IGCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TaAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYECHHBIX (PU3MUECKUX SIBIECHUIN
B OKpyXaromieM MHPEC, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE UX JUIsI pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTrO Tpyjaa: HaONtoIeHHue (PU3NIECKUX
SIBJICHUMN:

YMCHHUC CaAMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3UUECKUX BEITHMUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIIBHYI0  YCTaHOBKY II0 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIMYMHBl U AHAJIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTAaBIATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE TaOIUL U
rpaMKoOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI [0 PE3yJIbTaTaM

HUCCICO0OBaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yucjlie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yueHHbIE CBOICTBA (PU3NUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYYECHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHUE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCcKOil BENTNYNHBI, TOTYYSCHHON IPU PEIIEHUH 3a1aun

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI H@ﬁCTBI/IH TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBIIOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEP)KAaHUS, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajaeHue 0a30BbIMM  HaBbIKaMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.

OTHOCHUTENHLHOCTD JABHXKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHUSI CPEeTHEH CKOpocTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBUKEHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMELICHHs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKECHHUS:
3
Sl =v,, #1+a,* ;
2
@opmyibl Ul TPOEKLUUU NEPEMELIEHUs, NMPOEKIUU CKOPOCTH M IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHMOCTH OT BPEMEHM JIsi MPOEKIUU YCKOPEHHS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IPpU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyra Jisl BBIYMCIEHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaILeHU:
V= 1
T
Macca. [InotHocTs BemecTsa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}_?
12 TpeHue Mokosi U TpeHHE CKONbXeHUs. PopMyria A BBIYUCICHUS MOJLYJIS CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna At BBIYUCICHUS CUJIBI TSKECTU BOIM3H moBepXHOCTH 3emiu: F = mg.
JIBmxenue manet BOokpyr Comnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3Menenne nmmnyibea. IMImynbe cuibl

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. GDopMlea JJI1 BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUeCKOU dHEeprun. Popmysia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUYECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cunbl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN 0s10ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna Amsl BBIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUEe BHYTPH KUIKOCTH.
®dopmyria 1Sl BEIYUCIICHUS TABICHUS BHYTPH XKHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeOo, MOTPYKEHHOE B )KUIKOCTh HIIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BbICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPYXUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKECHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
yHOPYTOoCTH; CPEeJHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KOJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOThHI CUJIBI YIPYTOCTH MPU NOABbEME IPy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEJOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKHUHE, OT CTEIEHHU
negopManuu MpyKHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlpaBISIOICH;
nepuoa (4acToThl) KoyieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHUE HE3aBHCHUMOCTH IepHojJa KoJieOaHMI HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycnoBust paBHOBeCHUs pblyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPUIHMBBI U OTIUBBI, JABUKCHUC TIJIIAHCT ConHeuHoM CUCTECMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKa, BIUSIHUE
aTMoc(epHOro JaBiIeHHs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPHUSTHE

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TermoBoe paBHOBECUE

6 Buytpennsist sHeprus. PaGora u Teronepenadya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN DHEPTrUn

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs PHEPruu B TEIUIOBBIX MPOLECCaX. YPaBHEHUE TEIIOBOrO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI W KOHJAEeHcauuu. KumeHue IKUAKOCTH. VYAenbHas TerioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaX TCIJIOTA I1JIaBJICHUA:

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TeroBeix apurareneid. KI1J[ TermoBoro apurarens

Ilpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMWJIMHAIPA; KOJIUYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJJAHHOI'0 HAarpeTbhiM LMJIUHAPOM, IOCJIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATYpbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AYyXa; YJIEIbHOW TEIJIOTHI
IiaBieHus Jpga. MccinenoBaHue WM3MEHEHHUs TEMIIEpaTypbl BOIABL  IIPU
pa3IMYHBIX YCIIOBUSX; SIBICHHMS TEMJ0OOMEHa IpU CMEIIMBAHUM XOJIOJHOW U

ropsiueit BOJbI; MpoIiecca UCIapeHus

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, IBUraTellb BHYTPEHHEIO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH IEKTPUUYECKHUX T0JIel (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC OJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO)IHI/IKI/I N JUDSJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKUi TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U= A/

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa ayis yuacTka aiekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHble COSIMHEHUS TPOBOTHUKOB
3.10 Pa6ota u MomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOe TMoJie OPSIMOTO IMPOBOJHHUKA € TOKOM. JInHMH
MarHUTHOW MHAYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajes. SABneHne 351eKTpoMarauTHoN nHaAyKuu. [Ipasuno Jlenma
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOTO COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeid) MOITOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
PEIOXPAaHUTENH, D3JEKTPOMArHuT, OJJIEKTPOJBUTATeNlb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5mekTpoMarHuTHRIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHOe paciipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cera
394 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHyeckas cuia
' muu3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomul
##HtPar#HH#l13mMepeHrne ONTHUYECKON CHiIbl coOuparomel JMH3bI, (OKYCHOTO
paccTosiHUs coOMparoIieit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeMeTa U
n300paxKeHusi, KOrja MpeiIMET paclojio’KeH B JBOMHOM (oKyce), MmoKazaTes
3.26 MIPEJIOMIICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CcBOMCTBa M300pa)KE€HUS, MOJIYYEHHOIO C IMOMOIIbIO
coOuparonield JIMH3bI; W3MEHEHHs (OKYCHOTO PACCTOSHHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MpPEeIOMJICHHs CBETOBOIO Jiyya OT yIJla MajJeHus Ha
TPaHUIIE «BO3JYyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
. onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-u3nyueHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moiens aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JieficTBUE paJiMOaKTUBHBIX U3IYyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUAYaJIbHBIA JO3UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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