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MOSICHUTEJIBHASA 3AIIUCKA

[IporpaMmMa 10 (Qu3MKEe Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUsA
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
Konuenuuu npenonaBanust yueOHoro npeamera «Ousnkay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHLEILINU MPenoiaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSI W OPraHU3alMI0 HU3YUYCHHS
Gu3MKN Ha JAEATEeIbHOCTHOM OcHOBe. B mporpamme mno (usuke y4HTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMs.

[TporpamMma o (u3MKe ycTaHaBIMBAET paclpezesieHue yueOHoro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
ydeTe BO3pPACTHBIX OCOOCHHOCTEH 00yYaronmxcsi.

[TporpaMma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUM, W3y4yaeMbIX XHUMHEH, OHUOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYYHYIO KapTUHY MHPa,
NpeloCcTaBisieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TiaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCT:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATh HAYYHBIC J0KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

Ilenn wn3ydeHuss (U3MKM HAa YPOBHE OCHOBHOIO 0OwIeEro oOpa3oBaHUs
OIlpe/iesieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzanmusax Poccuiickoit @enepanuu, peann3yOUIHX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HWHTEpeca M CTPEeMJICHUS OOyYalolmUXCd K HaydYHOMY
HU3YUYCHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUSA B (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PECHHS KaK pe3yibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oynaymiei
poeCCUOHAIIBHON JIEITEIIPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOJATOTOBKA K
JadbHEHUIIIeMy OOyUYEHHIO B 3TOM HaMpPaBJICHUHU.

JlocTikeHne 3THX Iejiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHHUI OMUCHIBATH U OOBIACHATH (DPU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPYECKUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHSATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMaImenn (GU3NIeCKOro COAEpPKaHUs,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

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



OO11ee yuCIO YacoB, peKOMEHI0OBAHHBIX ISl U3y4YeHUs (PU3MKHA Ha 6a30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemseiii B mporpaMmMe 1o (pu3muke mnepedeHb J1adopaTopHBIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOTO SK3aMeHa 10 (U3UKe.



COAEPKAHUE OBYUYEHUA

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

@usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMWYUHBL. M3MmepeHue Quanueckux BelUyuH. DPuznyeckue
npudopsl. [TorpemHocTs u3mMepeHnii MexryHapoiHasi cucTeMa eQuHuII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TO3HAHUA: HAOJIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM C MTOMOIIBIO MOIeen

Hemoncmpauuu.

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

2. ®duznueckue nMpuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

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

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
mycKa.

IlepBoHayajibHbIE CBEACHUS 0 CTPOCHUM BeleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBUXKCHHUS.

2. Habmonenue nuddysumn.



3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPAaBHOMEPHOM JBMKEHUHU. Pacuer myTu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHUs Tejla.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLHH.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTH MTPU B3aUMOJEHCTBUH TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnsie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenrie CpeHEM CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

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

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHUS JaBiieHUd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, TemnepaTrypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocyasl. [ mapaBnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepHOTO J1aBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NMOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT OObEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIrUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro nedcTBus (mganee —
KIIJT) mpocthix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckass 3Heprus. KuHeTrnueckas M MOTEHIMAIbHAs 3HEPIHUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM ABM)KEHHUHU Tella

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTpeHnsisi 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOIHOCTD, KOHBEKIIS, U3IyUYCHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [IpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOITO TOKa. Mcronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.
3aKOH COXPAHEHMS JJIEKTPUUYECKHUX 3aPsI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUIeCKOro HalpsHKEHUs! BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3MmepeHune u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIBl TOKa TPU MApaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBartens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB TIPU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHue U U3ydeHHe pabOThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3akoH Herorona. Tpetuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUN CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2)HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, OHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHM4ecKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

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

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHCTBUM TEI.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTHH MPH CBOOOTHOM TTa/ICHUH.
CoxpaHeHrne MEXaHMYECKOM dHEPTUH TIPH ABIKCHUH Teja MO ICHCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

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

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

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

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHMUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve dYacTOoThl W Mepuojia KoOJeOaHWH MaTeMaThyecKoro
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcronb3oBaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J 1y4der B pacCEeUBAIOLIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3ydeHue xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPETOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIO».
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4. TlomydyeHue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

KBaHTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespainenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus u3nydeHus: pUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnrogeHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTU3aIluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ATOT YUCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (hU3mdecKue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIMATHFHO NEATEIHPHOCTHBIA XapakTep JaHHOTO pasfeNia peaan3yeTcs
3a CU€T TOro, YTO OOYyYalOIIMECs BBIMONHSAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
busznyecKre SIBICHHS B OKPY KAIOIIECH MPUPOIC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIC METOJIbI UCCIICTOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOES
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaylb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00Opa3oBaHuUsl.



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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

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

B pesynbrare usyueHnus GuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME LEHHOCTH (U3UYECKOM HAyKHM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpOBaHHOCTh HaBbIKa pe(dIeKCHU, NPU3HAHHME CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHOW HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM YHCIEC U (PU3NIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
o0JIacTH OKpy>Kalollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OILICHKH HUX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIMIMMCSI YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCIACAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, AUuarpaMMaMi, MTHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHUS,

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNiiTh POy, OOCYXKJaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

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

Camoopranusauus:

BBISIBJIAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTHPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS)  pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBEKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIIMOKY MpPHU PEIIeHUU (PU3NUECKUX 3a7a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh TPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’XalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
¢dbuznyeckre BEJIUYUHBI (Macca, 00bEM, TIJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH IpaUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4Y€HHOU (PU3NUECKON BETUUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOOUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHHSA, BPEMEHM, MAacChl Tena,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUI
IUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATh OTOOpP HMCTOYHMKOB HH(opManuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN Y4EOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBaHMUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHSATHHWHBIN ammapaT Kypca (OUM3HMKH, COINPOBOXAAThH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DHEpPrus, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIESKTPUUECKOE T0JI€, TPOBOAHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIIMS, IUIaBJICHUE, KpUcTauiu3alnus (OTBEp/IeBaHME), KHUIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHWE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJOCOB, POJIb MArHUTHOTO TOJISI JJI KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTb BO3/yXa, JJIEKTPUUYECKUHN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAUHUIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISPHO-KMHETUYECKOW TEOPUH
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaT€MaTUYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
IaroB ¢ OMopoi Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLeHWs 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bu3NYECKUX METO/OB, MCIONb3Yysl OMUCAHHE HCCIEeIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IPOBEpPSAEMBIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3HMUECKUX BEIMYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPeIJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI  JEUCTBUS H3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEeBATENIbHBIE ANEKTPOIPUOOPHI (MIPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHHSI SJIEMEHTOB AJIEKTPUUYECKUX IETEH;



NPUBOAUTh  NpUMEpPHl  (HAXOauUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUsSI 370POBbS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW HU MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIUM UCCIEAOBATEIBCKON NEATEIbHOCTH, MPU STOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUH YUYE€OHBIX MPOCKTOB M MCCIAEAOBAHUN (PU3UUYECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMU, CIECIUTh 3a BHIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATHUBHOE B3aUMOCICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00ydenus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIONIEeHU, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICUCTBUE



TE€J, PEAKTUBHOE JBJKEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PassioKeHHe OeJloro CBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX HW3JIyYE€HUM Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENIUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPIHs Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeslb MPEIIOMIICHUS CPE/bl), IPU ONMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HA4YeHUA (pu3nvecKkon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIETOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIEAOBAaHUSA, JelaTb BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U *KECTKOCTU MPY>XKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITyUYECHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpseMON BeTUYMHbI ((POKYCHOE pacCTOsHHE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHON CKOPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOIO MaJleHus, KECTKOCTh MPY>KUHBI, KOIPPUIUECHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyYEHHBIX NPHUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparoLIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



IyTH ONPEAEIIEHNS TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMAUMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
No HaumenoBanue [IporpamMmHoOe coaiep:KaHue OCHOBHBIE BU/IBI JICATCIIBHOCTH 00YUarOIUXCs
/11 pa3aenoB U TEM

y4eOHOTO MpeaMeTa

Du3uKa 1 ee poJib B NO3HAHNH OKPYKAKIEro MUpa

1.1 | ®dusuka—Hayka dwusuka — HayKa o IPUPOJIE.
O IpHUpoJie SIBneHUs IPUPOABI.
DU3NYECKUE SIBIICHHUS:
MEXaHUYECKHE, TEIIOBBIE,

BriaBrnenue paznuuuii Mexay (pU3sn4ecKuMu

Y XUMUYECKUMU NIPEBPALLEHUSMH.
Pacno3naBanue u kinaccupukamnus pU3nIecKux
SBJICHUI: MEXaHUYECKUX, TEIIOBBIX,

BenmunH. Ousndeckue
npubopsl. [lorpenrHocts
VU3MEPEHUN
MexayHapoaHasi cucteMa
€JTUHUIL

ANEKTPUUYECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBEIE, Habmronenue n oncanue PU3NUECKUX SIBICHUI
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckre BEIUYUHEL. Onpenenenue UEeHbI ASICHUS Kb
BEJTNYHHBI N3mepenne hpuzmdeckux HU3MEPUTEIILHOTO Mproopa.

N3mepeHne MTMHENHBIX Pa3MEPOB TEN

Y IPOMEXYTKOB BPEMEHU C YUETOM
IIOIPELIHOCTEN.

N3mepenue o6beMa )XUIKOCTH U TBEPIOTO TEa.
N3mepenue TeMiiepaTyphbl IPU MOMOILIN
AKUIKOCTHOTO TEPMOMETPA U IaTUUKA
TEMIIepaTyphl.

BrinonHeHne TBOpUECKUX 3a4aHUM 110 TIOUCKY
CIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NYECKUX
XapaKTEPUCTHK, HAIPUMEP, PA3MEPOB MaAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX
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00BEKTOB, OOJBIINX PACCTOSTHUHN, MAJTBIX
IPOMEKYTKOB BpeMeHH. OOCyx aeHUE
IpeIaraeMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHMS

Kak ¢usuka u gpyrue
€CTECTBCHHBIE HAYKH
U3Y4aroT MPUPOTY.
EcrecTBeHHO-HAyYHBIH
METO/I IO3HAHHS:
HaOJIF0ACHHE, TTOCTAHOBKA
Hay4YHOTO BOTIpOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
TUNOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Omnucanue Gu3NIECKux
SIBJICHUM C TOMOIIIBIO
MoJIeJIen

BrinBmkenne TunoTes3, 00bICHSIOIINX TMPOCTHIS
SIBJICHUS, HAITPUMED:

— MI0YEMY OCTaHABJIMBACTCS JBHXKYILIEECS

110 TOPU30HTAJILHOM MOBEPXHOCTH TEJO;

— MIOYEMY B KaPKYIO IMMOTOY B CBETJION OJCK]IE
MPOXJIaJIHEN, YeM B TeMHOMU. [Ipeqoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeneHue nccieno0BaHus MO MPOBEPKE KaKO-
JU00 TUTIOTE3BI.

[TocTtpoenune mpocTermux Moaenel GU3nIeCKux
SIBJICHUH (B BUJIC PUCYHKOB UJI CXEM), HAIIPUMED
naJicHue npeaMeTa; IpsiMOJIMHEHHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHaan'll)HbIe CBCICHUA

0 CTPOCHHUMH BEILIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3Mepsbl. OTBITHI,
JIOKA3bIBAIOIIIIC
JMCKPETHOE CTPOCHUE
BEIECTBA

HaGmoienne u MHTEpIpeTaIys ObITOB,
CBUCTEIHCTBYIOMINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMOJIb30BaHuEM (QoTorpaduil, MoTydeHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JamMeTpa aToMa METOJIOM PS0B
(c ucronb3oBaHueM QoTorpaduii)y».
OmnpeneneHre pa3MepoB MajbIX TEN

2.2 | IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIIBIOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBukeHUE,
b dy3us.
B3aumoneiicTBue 4acTHiy
BEIIIECTBA: MPUTSIKEHUE

U OTTaAJIKUBAHHUE

Habmonenue u 06bacHeHne OpOyHOBCKOTO
IBUKEHUS U siBNIeHUS nuddy3un.

[IpoBenenue u 00bSICHEHNE OTIBITOB

110 HaOJIIOJCHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
IIpoBenenue u 0ObACHEHUE OIBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSHUS BEIIECTBA

ArperatHbi€ COCTOSTHUSA
BEILIECTBA: CTPOCHHE ra30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuMil B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BsIcHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

U TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX T
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JajbIle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI

U CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny
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JIBHKeHUE ¥ B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexanunueckoe nBwxenue. | MccnenoBanue paBHOMEPHOTO IBHKEHHUS,
JIBUKEHUE PaBHOMEpHOE ONPE/ICIICHUE €TI0 MPU3HAKOB.
Y HEpaBHOMEPHOE Ha6nronenue HepaBHOMEPHOTO ABUKCHHUS
nerxeHue. CKopocTb. Y OIIPEJIETIEHNE €r0 OTIIMYUA OT PABHOMEPHOTO
Cpennsist CKOpOCTb JBH>KCHUSL.
IpU HEPAaBHOMEPHOM OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
INBI>KEeHUU. Pacuer mytu JBH>KEHUS (IIapUKa B dKUJKOCTH, MOJEIN
Y BpEMEHU JBUKECHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM MIOCKOCTH.
Pemenue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKEHHSI.
AHnanu3 rpaKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SBnenue unepuun. 3akoH | OOBSICHEHUE W POTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca kak
Mepa UHEPTHOCTH Tela.
IInoTHOCTH BelliecTRBA.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B €JUHUIE 00bEMA
BEIIIECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MIPOUCXOJUT MPHU TOPMOKEHUH UITU PEIKOM
MaHEeBpe aBTOMOOUJIS, TOUYeMy HEBO3MOKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUTIEE
WA caMOKaTe U T. .

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBUKEHHUS TeJa B pe3yJIbTaTe ICUCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1au Ha onpeieieHHE MACCHI TeJla, €ro
00BEMa U IUIOTHOCTH.
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IIpoBenecHME U aHAIIN3 OIIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

HSMepeHI/IC MacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

OmnpezneneHue IIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHHUs €ro Macchl U 00beMa

3.3

Cuna. Buabe! cui

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'ykxa. 3mepenne cuibl

C MOMOIIBIO TMHAMOMETpA.
SIBreHue TATOTEHUS U CUja
TspKecTd. Cuiia TSHKECTH
Ha JPYTUX TUIaHEeTaX.

Bec tena. HesecomocTs.
CrnoxxeHnue cuil,
HaIMpAaBJIECHHBIX M0 OJHOMN
IIPSMOM.
PaBHopencTBYIOIAs cuil.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B nmpupoae
1 TEXHHUKE

N3ydenne B3anMOIEHCTBUS KaK IPUYHHBI
U3MEHEHUS CKOPOCTHU TeJla WK ero JedopMaluu.
Onuncanue pealbHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT yJUIMHEHUSI PE3UNHOBOTO IIHYpa UITH MPYKUHBI
(c mocTpoeHnuem rpaduka).

AHanu3 NpaKkTUYECKUX CUTYyallUii, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OO0bsicHeHUEe OPOUTATTLHOTO JIBHKCHHUSI TIJIAHET

C UCIOJIb30BAHUEM SIBJICHUS TATOTEHHS U 3aKOHA
UHEPIUH.

N3mepenue Beca Tenla ¢ HOMOLIbIO IHHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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AHanuz u MOICIIMPOBAHUC ABJICHUSA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIyYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAIPABIICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OmnpenerneHre BEIMYMHbBI PAaBHOIECHCTBYIOIIEH
CHIL

N3ydenune cuiibl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUs IOKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBbI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSl CHOCOOBI €€ YMEHBIICHUS

WIM yBEJIMYEHHUS (KaTaHHE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IUIABAHNUE BOJHBIX )KUBOTHBIX
u ap.).

Pemenue 3aay ¢ ucnoiab30BaHuEM POPMYIIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. Ilepenaua
JABJICHHUS] TBEPJBIMU
TEJIAMU, KUJIKOCTIMU
Y ra3amu

3

JlaBnenne. CriocoObl

YMEHBIICHUS U YBEIIUUCHUS
JaBiieHUs. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 U 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYallui, B KOTOPBIX MPOSBIICTCS CUIIA
TTABJICHMSI.

OO6ocHoOBaHKE CITIOCOOOB YMEHBIIICHHS
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rasa oT oonreMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEP/ABIMU TEJIaMH, )KUIAKOCTSIMHU U Ta3aMH.
O06ocHOBaHKE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCTepuMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemenue 3a1a4 Ha pacyeT AaBJIE€HUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBJICHUS
KUJIKOCTH OT TJTyOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ 'napasinyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JaBJIEHUS
XKHUIKOCTH OT TTYOUHBI IOTPYKEHUS U TNIOTHOCTH
JKHUIKOCTH.

Habmronenue u 00bsICHEHUE THAPOCTATUIECKOTO
napajokca Ha ocHOBe 3akoHa [lackars.
N3ydenune cooOmaromumxcs Cocy10B.

Pemrenue 3aga4 Ha pacyeT IaBICHUS KUIKOCTH.
OObscCHEHNE IPUHITUIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHYCCKUX
MAIIIWH.

AHanu3 1 00bsICHEHUE MPAKTUUECKUX CUTYaIIHH,
JEMOHCTPUPYIOITUX MPOSIBJICHUE TaBJICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPraHU3ME TIPH ITyOOKOBOJTHOM
HBIPSTHUT
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4.3 | AtmocdepHoe ATtmocdepa 3emiu DKcrepuMeHTAIbHOE OOHAPYKEHHE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMS.
ITpryMHEI CyIIECTBOBAHUSA | AHaNN3 U O0BSICHEHUE OMBITOB M MPAKTUIECKHX
BO3/YIIHOM 000JI0UKH CUTYAaLUil, CBA3aHHBIX C IEUCTBUEM
3emn. OnbiT ToppuYennn. | arMocepHOro AaBJIeHHsI.
W3smepenne atMochepHOro | OObICHEHHE CYILECTBOBAHUS aTMOC(HEPEI
JABJICHUS. 3aBUCUMOCTD Ha 3eMJie U HEKOTOPBIX IJIAHETAX HUJIH €C
aTMoc(epHOro aBieHUs OTCYTCTBUS HA Ipyrux Ianertax u Jlyxe.
OT BBICOTBI HaJl YDPOBHEM OObscHEHNE N3MEHEHNUS ITIOTHOCTH aTMOC(hephl
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUTSL ©3MEPEHUs JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3a1au Ha pacyeT aTMOCPEPHOTO
JABJICHUSL.
Nzyuenue ycrpoiicTBa 6apomMeTpa-aHepouia
4.4 | JleiictBue JleificTBYE )KUKOCTH M Ta3a | DKCIEpUMEHTAIbHOE OOHAPYKEHNE ACHCTBUS
XKUIKOCTH U rasa Ha NOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha MOrpyKEHHOE B HUX TEJO.
Ha [TOTpy>KEHHOE Teno. BeiTankuparomas OrnpeneneHre BbITAIKUBAIOIIEH CUIIBL,
B HHUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE

Apxumena. [InaBanue Temn.
Bo3nyxoruiaBanue

B )KUJIKOCTb.
[IpoBeaenue u 0OCyK€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbL, JCWCTBYIOILIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHON

B )KUJKOCTb YaCTH Te€Jia U OT IJIOTHOCTHU
JKHUJIKOCTH.

lIposepka nHeszasucumocmu gblmankusaroujeu
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cuibl, deticmayrowerl Ha mejlo 8 HCUOKOCMU,

om maccwl mend.

HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJIC

0T 00BbeMa MOTPYKEHHOU B KUIAKOCTh YaCTH Tela.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
Apxumena v yCJIOBHUS IJIABAHUS Tell.
KonctpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOJKU U OTIPEJICIICHUE €€
rpy30M0TbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunyeckast pabora.
MomHoCTh

DKCIEPUMEHTAIBHOE ONPEAETICHUE
MEXaHUYECKOU pabOThI CHIIBI TSDKECTH

IIPU NAJEHUHN TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM NIEPEMEILEHNHN TENA

10 TOPU3OHTAIBHON IMOBEPXHOCTH.

Pacuer MontHOCTH, pa3BUBaEMOM NpH MOABEME
110 JIECTHULIE.

Pemenne 3ama4 Ha pacueT MeXaHHUECKOU PabOThI
Y MOILIHOCTH

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAHU3MBL:
pbIuar, 0J10K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Iprnmenenue npasuna
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OmnpenenieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha MIPUMEPE pblyara, NoJABHKHOTO

Y HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
UccnenoBanue ycaoBusi paBHOBECHS pblyara.
OO6Hapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOTCHHUSIX,
UCTIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKXKe
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npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakIIOHHOM MJIOCKOCTH.
Petenue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacuet KI1/]

5.3

Mexannueckas
SHEPrust

MexaHnueckas SHEPTusl.
Kunernueckas

U MOTEHINAIbHAS YHEPTHUS.
[IpeBpamenue ofHOTO BUAA
MEXaHUYECKOI IHEPTUH

B IIpYroi. 3aKoH
COXpaHEHUS SHEPTUU

B MEXAaHUKE

DKCNEPUMEHTAIBHOE OIPEICIICHUE N3MEHEHUS
KUHETHUYECKOW U OTEHLIMAIBLHOM SHEPTUU TeNa
IIPY €r0 CKAaTHIBAHUH 10 HAKJIIOHHOW TNIOCKOCTH.
DopMyIMpOBaHUE HA OCHOBE UCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OOcy:xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUs DHEPIUU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHUS YHEPTUU

Wroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KJIACC

No HaumenoBanue Komwnuectso | [Iporpammuoe cogepxanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YUAIOIIUXCS
n/n pa3liesioB U TeM 4acoB
y4eOHOTo TpeameTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE MOJIOKEHUS HaOntonenue u uHTEpIipeTalust OrnbIToB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. ONbITHI,
IIOATBEPKIAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILECTBA.
Kpucrammmueckne

U amop(HbIe Tena.
OOBsICHEHHE CBOMCTB ra30B,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJIAPHO-KHHETUYECKOU
teopun. CMauyrBaHue

Y KalWJUJISIPHBIE SIBJICHUSL.
Tennosoe pacmmpenue

U C)KaTue

CBHUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHUU BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemienne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJI MOJIEKYJI B €/IMHHUIIE 00beMa
BELIECTBA.

AHaJIN3 TEKCTA JPEBHUX aTOMUCTOB (Hanpumep,
dbparmenTta noamel Jlykpenus «O mpupoje
BEIIICH» ) C M3JI0’)KEHHEM 000CHOBAHHMIM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Ouenka yOoeIUuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuE OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3Inyuil B CTPOSHUHU
ra3oB, )KUJKOCTEH U TBEPBIX TEJ

C UCTIO0IB30BaHUEM TOJIOKEHUI MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUU CTPOEHUS BEIIECTRA.
[IpoBenieHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJLJIOB OBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenne u 00bICHEHUE OMBITOB,
JEMOHCTPUPYIOIMINX KATUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OObsicHEHNE PONIH KA PHBIX SIBICHUN

JJIs1 IOCTYTUICHUS BOJIbI B OPTaHU3M PacTEHHUIA.
Habmronenue, npopeeHue u 00bsICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIlIMpEeHUs ra30B, KUJIKOCTEH U TBEPABIX TEIL.
OOBsicHEHHE coXpaHEHUsI 00beMa TBEPBIX TEll,
TEKYUECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYYECTH JIJISI PA3HBIX KUJIKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0beMa
Y HarpeBaHUs WU OXJIAKICHUSA, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYECHHS.

AHanu3 NPaKTUYECKUX CUTYALNM, CBA3aHHBIX
CO CBOMCTBaMHU T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOLECCHI

21

Temnepatypa. CBa3b
TEMIEPATYPBI CO CKOPOCTHIO
TETUIOBOTO JIBHIKEHHUS
yacTtull. BHyTpeHHss
sHeprus. CnocoObl
M3MEHEHUS BHYTPEHHEHN
SHEPruu: Teronepeaaya

U COBEPIIICHUE PaOOTHI.

O06ocHOBaHME TTPaBUII UBMEPECHUSI TEMITEPATYPHI.
CpaBHeHHE pa3IuIHBIX CIIOCOO0B H3MEPCHHS

Y IIIKaJI TEMITePaTypHI.

Habmronenne u o0bSICHEHNE ONBITOB,
JTEMOHCTPUPYIOITUX H3MECHEHUE BHY TPEHHEH
SHEPTHHU TeJIa B Pe3yJIbTaTe TEIIONepeIaun

¥ paOOThI BHEIITHUX CHII.

Hab6mronenue u 00bsICHEHUE OIBITOB,
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Bunp! Teronepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KonuuecTBO TENIOTHI.

V nenbHas TEMI0EMKOCTh
BenecTBa. TermioooMeH

Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. [InaBnenne

U OTBEpJICBaHUE
KPUCTAJIIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IIJIABJICHUS.
[Tapoobpa3oBanue

Y KoHJeHcanud. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyPhI
KHIICHUS OT aTMOC(EpHOT0
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY neapHas TemiaoTa
CrOpaHusl.

[TpuHIMIIBI paOOTHI
TernoBbIX ABurarteae KI1/]
TEIUIOBOTO JIBUTaTEs.

00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIIUX Pa3TUYHbIE BUIbI
TEIUTIONEepeaady: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYEHUE.

HccnenoBanue sBICHUS TEIIOOOMEHA

MIPY CMENIMBAHUN XOJOAHON U FOpsTYEN BOJIBL.
HalGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIJIOTHI, TOJIyYEHHOTO BOAOU MPU TEIIIO0OMEHE
C HarpeThIM METAJUIMYECKUM LIWJIUHAPOM.
Onpenenenue (M3MEPEHUE) YIETbHON
TEIJIOEMKOCTH BEIIECTBA.

Pemienue 3a7a4, CBSI3aHHBIX C BHIYUCIIEHUEM
KOJIMYECTBA TEIIOTHI U TEMIIOEMKOCTH

pU TEMJI00OMEHE.

AHaJIN3 CUTyallluid PAKTUYECKOTO
MCIIOJIb30BaHUsI TEMJIOBBIX CBOMCTB BEIIECTB

¥ MaTepuaioB, HAPUMeED, B IEJISIX
SHEProcOEPeIKCHHS: TCIIIION3OIAIINSA,
sHeprocoOeperarIre KpoIIli,
TEPMOAKKYMYJISITOPHI U T. .

HabGnronenue sBiieHuii ncnapeHust

U KOHJCHCAI1H.

HccnenoBanue npouecca HCnapeHus
PAa3INYHBIX KUIKOCTEM.

OObscHeHue SIBICHUN HCTIapEHUs
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TemnoBbie JABUTaTCIIN N KOHACHCAIHUN Ha OCHOBC aTOMHO-

1 3aIlATa OKPYKAOIIEH MOJIEKYJISIPHOT'O YUECHHUS.

CpEabl. Habmoenue u o0bsiICHEHHE IpoIiecca KUTICHUS,
3aKOH COXpaHCHHUS B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATyPhbI

U IpCBpalICHUs SHCPIUU KHIICHUS OT JaBJICHU.

B TEIUIOBBIX IIpOLIECCax Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM

BJIQYKHOCTH BO3/yXa.
Habmronenue npoiiecca miaBiaeHUs
KPUCTATHYECKOTO BEIIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TLJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUU aMOP(HBIX TeJI.
Onpenenenre (M3MEPEHKE) yACIBHOM TEIIOTHI
TIJIaBJICHUS JIBJIA.

OObsicHEHUE SIBJICHUM TIIaBICHUS

Y KPUCTAJUTU3AIMH Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemrenue 3a1a4, CBSI3aHHBIX ¢ BEIYMCIICHUEM
KOJIMYECTBA TEILIOTHI B ITpoIieccax
TeIIonepeaavy Py TUIABICHUN

Y KPUCTAITM3AIUN, UICTIAPCHUH U KOH/ICHCAIIHH.
AHanu3 cuTyarui IpakTHIeCKOTO MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIpUMeED, MOTYYECHUE CBEPXUNCTHIX
MaTepHayoB, COJIEBas TPEIKa U Jp.

AHaim3 paboThl 1 00BSICHEHNE TTPUHITUTIA
JEHUCTBUS TEIIOBOTO JBUTATEIIS.




Brerauciaenue KojJIn4yecTBa TEIJIOTHI,
BBIJICJISIFOIIETOCS TIPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyxkaeHue 3K0JIOTHYECKUX TTOCIECTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TETIOBBIX U TUAPOIIECKTPOCTAHIINI

Wroro nio pazaeny 28
DleKTpUYeCKHe 1 MATHUTHDIE SIBJICHUSI
2.1 | DnekTpuyeckue 7 DJeKTpU3aLus Te. Habnronenue v mpoBeieHHE ONBITOB
3apsIbL. JIBa pojia JIeKTPUUECKUX 0 DJICKTPU3AIUH TEJI IPU CONPUKOCHOBEHUU

3apsiKeHHBIE Tema
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH Kysona (3aBUCUMOCTh

CHJIBbI B3aUMOJCHUCTBUS
3apsKEHHBIX TEI

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKIY
TeJaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKn cyneprno3uuun
BIIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenn anexrpuueckux
3apsAI0B. DJIEMEHTapHbIN
JIEKTPUYECKUH 3apsia.

Y UHIYKLHEH.
HabGmronenue u 00bsICHEHNE B3aUMOIEUCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.

OObsicHEeHUE IPUHIUIIA TEHCTBUSI AIEKTPOCKOIIA.

OObsiCHEHUE SIBIICHUM 2JICKTPU3ALINT

MIPY CONPUKOCHOBEHUU TEJ U MHIYKIUEH
C MCIOJIb30BaHMEM 3HAHUM O HOCUTEIIX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
AJIEKTPU3AIMHU B TIOBCETHEBHOM KU3HH.
Habmronenne u 00bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmrorerune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
Uccnenosanue nelcTBUS 3JIEKTPUUECKOTO MO
Ha IPOBOJIHUKHU U JUDJICKTPUKHU
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Crtpoenue atoma.
[IpoBoHHKHM

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsa

2.2

IlocTossHHBINA
AJIEKTPUYECKUIN TOK

20

DIIEKTPUYECKHN TOK.

VY ci1oBus Cy1IECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKM MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U razax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNeKTpUIECKOe
HaIpsKEHUE.
ConpotuieHue
IIPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 111 ydyacTka
uenu. [locnenoBarensHoe
Y MapajuieNIbHOE COCTMHEHNE
MIPOBOJ/IHUKOB.

PaboTa u MoniHOCTH
3IEKTPUYECKOTO TOKA.

Habnronenue pa3nuyHbIX BUAOB IEUCTBUS
AJIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Habntonenue BO3HUKHOBEHHUS Ta30BOT0 pa3psija
Y DJICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECKOHN IeTTH
IMOCTOSIHHOTO TOKa.

N3mepenue cuibpl Toka aMIepMETPOM.
N3mepenne 351eKTpUueCKOro HanpsiKEHUS
BOJIETMETPOM.

[IpoBenenuie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTUHBI, MJIOIIA X MOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTUBJICHUS PE3UCTOPA U HATIPSKCHUS
Ha pe3UCTOpeE.

[IpoBepka nmpaBuiia CII0KEHUS HATPSKEHU N
IIPY MOCJIEI0BATEIHOM COEMHEHUH JBYX
pE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE MU

U TIOTPEOUTENH
AIEKTPUUECKON SHEPTUN
B ObITy. KopoTkoe
3aMBIKaHUC

[IpoBepka npaBuiia Jjisi CUIIbI TOKa

IpU NapaJJIEIbHOM COEIUHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallul MMOCIEA0BATEIBHOTIO U
NapaJlJIeIbHOTO COEAMHEHUS IPOBOJHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pemenne 3ana4 ¢ ucnoap3oBaHreM 3akoHa Oma
U popMyJI pacyeTa IEKTPUUECKOTO
CONPOTHUBIIEHUS MTPU MOCIEA0BATEIILHOM

Y TIapajuieIbHOM COEIMHEHUHN POBOTHUKOB.
Omnpenenenre pabOThI 3JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HalpsDKEHUs Ha HE.
Onpenenenne KII/] HarpeBarens.
Uccnenosanue npeodpa3zoBaHusi SHEPTUU

IIPU NIOABEME I'Py3a IMEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOUCTBA U MPUHIIUTIA TCUCTBUS
JOMAILIHUX 3JIEKTPOHArPEBATEIBHBIX MTPUOOPOB.
OObsicHeHUE NPUYUH KOPOTKOTO 3aMbIKAHHUSI

Y TIPUHLIKIA I€UCTBUS ITABKUX
IIPEAOXPAHUTEIICH.

Pemrenne 3a1a4 ¢ MCNOJIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIC SIBIICHUS

ITocTOIHHBIE MATHUTHI.
BzaumonueinictBue

HCCHCHOB&HH@ MAarguTHOI O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MAaIrHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruutHoe nose 3emiu

Y €ro 3HAYEHHUE JJIs1 ’KU3HU
Ha 3emie. OnbIT Dpcrena.
MarnautHoe nosue
AIEKTPUUECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBUE
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA.
Hcnonb3oBanue
3JEKTPOABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHUHU.
HccnenoBanyue MarHuTHOTO B3auMMOJICHCTBUS
IMOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 00BEIMHEHUH U Pa3/ICIICHUH.
[IpoBeneHne ONBITOB IO BU3yaIU3alAN MOJIS
IMOCTOSIHHBIX MarHuTOB.

N3yuenue siBjeHNs HAMarHU4YUBaHUS
BCILICCTBA.

HccnenoBanune neiCTBUS SJIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCHUMOCTb CUJIbI B3AMMOJICMCTBHUS KATYIIKH
C TOKOM Y MarHuTa OT CUJIbl U HallPaBJICHUS TOKa
B KaTYIIKE.

AHanu3 cuTyalui NpakTUHYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEIUILIMHE).
N3yyeHne nercTBrUsI MArHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydenue nencTBus 3JIE€KTPOIABUTATENIS.
N3zmepenue KIIJI anekTpoasurareabHON

YCTaHOBKH.
Pacno3HaBanue u aHaIN3 pa3IMYHBIX
IIPUMEHEHUN BJICKTPOJIBUTATENIEN

(TpaHCcOpT, OBITOBBIC YCTPOUCTBA U JIp.)
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2.4 | DnekTpoMarHUTHas
WH Ty KIS

Omnbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHAyKuu. [pasuiio JIenua.

DJeKTporeHepaTop.
CnocoObl oJTy4eHust
AIEKTPUYECKOUN SHEPTUH.

OmnBITHI IO HCCJIICA0OBAaHHNIO ABJICHU
3H€KTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHCHUM 3HAYCHUS U HaIIpaBJICHUA
HHAYKOIHUOHHOI'O TOKAa

DIIEKTPOCTaHIINU
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX DPHEPTUU
Wroro no pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

Ne HanmveHoBaHnue KomnuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUABI IEATEIBHOCTH 00yYarOLINXCS
n/n pa3zesoB U TEM 4acoB
y4eOHOro npeameTa
Mexannyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe JBUKEHHE. AHanu3 1 00CyKIeHUE Pa3INYHbIX IPUMEPOB

JIIBIYKEHHE U CIIOCOOBI
ero OIMmMCaHus

MarepuanbHast TOUKA.
Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOI'0 JIBMKCHMSI.
PaBHOMepHOE
MPSMOJIMHEWHOE JIBUKEHHE.
HepaBHomepHoOe
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOYyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
OmnpiTel 'anunes.
PaBHOMEpHOE BMKEHUE

110 OKPY>KHOCTH.

ITepuon u wacrora
oOpainenust. JInnenHas

1 yIJIOBas CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxneHne rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepuaIbHas TOUKay.

Onucanre MEXaHMYECKOTO ABIKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmtoienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBUKCHMSI; BBITOJIHEHUE 3aJJaHUM 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeHel CKOPOCTU CKOJIBKEHUS
OpycCKa WU ABMKEHUS IapuKa 10 HAaKJIOHHOU
TUIOCKOCTH.

AHanu3 1 00CyXeHHEe CIIOCOO0B
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LlenTpocTpeMUTENEHOE
YCKOpEHHE

MPUOIM>KEHHOTO ONPE/ICICHNS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapUKa B )KUJIKOCTH, MOJICTTH
AIEKTPUYECKOTO aBTOMOOMJIS U T. 11.).
Onpenenenue nyTy, IPOMAECHHOTO 3a TAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBIKEHUS OT BPEMEHHU.

OO6cy>kaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTd U CKOpOCTU MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

OrnpeneneHue NpoAeHHOTO MyTH U YCKOPEHUS
JIBIDKCHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIUHEUHOTO
JIBI>KCHUS T€Jla OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS]
KaK psi0 He4emHulx yuces, mo
CO0MEemcmayuue NPOMeXCYmKU 8pemMeHu
O0OUHAKOBYL.

Omnpenenenue yCKOpeHus Tena

MIPY PAaBHOYCKOPEHHOM JIBH>KEHUU
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10 HAKJIOHHOM ITIJTOCKOCTH.

N3Mepenue nepuoia v 4acToThl OOpalieHus
TeJIa O OKPY>KHOCTH.

OnpeneneHne CKOPOCTU paBHOMEPHOTO
JIBUKEHHUS TEJIa 110 OKPY>KHOCTH.

Pemenue 3ama4d Ha onpenencHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS Pa3IMYHBIX BUOB.
Pacnio3naBanue v npuOIMKEHHOE OMUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIE U TEXHUKE (HA MpuMepax CBOOOHO
MaIafOIINX TEJI, IBHKEHHS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cynepno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOS, IPYTHe BUIBI
TPEHHUSL.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Y ckopenue cBOOOTHOTO
najeHus. J[BukeHue riaHer

HaOmronenue u 00CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjla MPYU YMEHBIIISHUH BIIUSHUS
JIPYTHUX TeJ, IPENATCTBYIOIINX JIBHUKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cy)xaeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETa.

Hab6nronenune m o0CyxieHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOSAIIUX B CUCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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BokpyT Comnnua. [TepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocCTh 1 ieperpy3KHu.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teyo0. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallieHud. MOMEHT CUJIBI.
LlenTp Ts3KECTH

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIO’KEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeeHrE OMBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBICHUM

C UCIIOJIb30BaHUEM BTOPOTO 3aKOHAa HbroTOHA.
Pewienue 3a1a4 ¢ uCMoOIb30BaHUEM BTOPOTO
3akoHa HproTOHA 1 TIpaBuIIa CIIOKEHUS CHIL.
Ornpenenenue )KeCTKOCTH NIPYKUHBI.

AHanu3 cuTyaruii, B KOTOPhIX HAOTIOIAI0TCS
ynpyrue aegopManuu, u uX o0ObsICHEHUE

C HCTOJIb30BaHHEM 3aKkoHa ['yka.

Pemenune 3ana4 ¢ ucnonp3oBanneM 3akoHa [ 'yka.
UccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO6cyxaeHue pe3ybTaToB UCCISIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJIbKCHHUSI.

N3MepeHue cuitbl TPEHUSI IOKOS.

Pemenue 3a1a4 ¢ ucrosnbzoBanueM GopmMyIibi
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHan3 IBUKEHUS TEJl TOJIBKO MOJ ACUCTBUEM
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CHUJIBI TSDKECTH — CBOOOTHOTO TaJICHHUS.
OOBsiCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJCHHUs OT MacChl Teja.

O1ieHKa BETUYUHBI CHJIBI TATOTCHHUS,
JIEMCTBYIOIIEH MEXY IByMsI TEJIAMU

(mJ1g pa3HBIX Macc).

Amnanu3 IBMKEHUS HEOCCHBIX Tell

10J1 IEMCTBUEM CHJIbI TATOTCHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemienue 3aa4 ¢ MCMOJb30BAaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYJIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICTIOBOE YTCHUE).

HaOnronenue u 00CykJI€HUE OIBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JBIOKCHUM.

AHann3 ycnoBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIeperpy3KH.

Pemienue 3a1a4 Ha onpeiesieHUe Beca Tena

B Pa3JIMYHBIX YCIIOBUSIX.

AHanu3 cui, AeUCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTIope.

OrnpeneneHue eHTpa TSHKECTH Pa3IMIHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnysbc Tena. U3menenue
UMITyJIbca. IMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMITyJiibca. PeaktuBHOE
JIBUYKEHUE.

Mexannyeckas paboTa

¥ MOIIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, OJHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAs YHEPTUS
CXKAaTOU MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOMN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

Habnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX Mepelady UMITYJIbCa

IIPU B3aUMOJICHCTBUU TEN, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIOTHO YIIPYTOM

Y HEYNPYTOM B3aUMOJICHCTBUM TEIL.

AHanu3 CUTyaluii B OKpYXKarolen )KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJIbTaTOB B3aUMOJIECUCTBUS Tell
(Ha mpuMepax HEeyNpyroro B3auMoJIeUCTBHS,
YIPYroro HEHTPAIBHOIO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pelenue 3aga4 ¢ CMONIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCa.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH

IIPU NOIBEME I'Py3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne NoTeHIHAIIBHOM SHEPTUM YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

W3mepeHne KHHETUYECKOM SJHEPTUH TeNa

10 JJINHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS

57



MOTECHIMAIBHOW U KHHETUYECKOUN SJHEPTHM Tela
IIPY JIBUKEHHUU 10 HAKJIOHHOM TTIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3aKkOHa COXPAHEHUA
MEXaHMYECKON SHEPTUH JIJIs pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TEa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJe0aHUs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe ABuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: EPUOI,
4acToTa, aMIUIUTY/Ia.
Marematndeckuii u
MPY>KWHHBIN MasSTHUKH.
IIpeBpamienne sHEprun
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxneHHbie KoaeOaHusl.
Pe3onanc

Hab6monenne kojre0annii moa JeMCcTBUEM CUIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
Amnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYXKUHE.

Onpenenenue 4acTOThl KOJICOaHUI
MaTEeMaTUYECKOTO U IPYKUHHOTO MAsITHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanre 3aBUCUMOCTH TIEpHOa
KOJIeOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHU

rpysa, mnoaBCIICHHOTI'O K JICHTC, OT MaCCEI I'py3a.

Habmtonenue u 06CyX1eHre OTbITOB,
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JEMOHCTPUPYIOUTUX 3aBUCUMOCTh TIEPHOJIa
KOJICOaHM MPY>KUHHOT'O MasiTHUKA OT MACChI
rpy3a U ®KECTKOCTHU IPYKUHBI.

[IprMeHeHne MaTEMaTHIECKOTO

U MPYKMHHOTO MagTHUKOB B KaueCTBE MOJIeJIel
JUTSL OTIUCAHMSI KOJIEOAHUHN B OKPYIKAIOIIEM
MUpE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeprUoja)
Kosie0aHui.

H3zmepenue yckopenus c60600H020 NAOeHUs.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHnuecKne BOJIHEI.
CBoiicTBa MEXaHUUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlsrHa BOJIHBI ¥ CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHn4decKHue BOJIHBI

B TBEPJIOM TeEJIE,
CEHCMHYECKHUE BOJIHEI.
3ByK. [ poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(pa3Byk

U yIbTPa3BYK

OOHapyXeHHUE U aHATA3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIEM MHpE.

HabGnrogenue pacnpocTpaHeHHs TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HApY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

Hab6nroaeHue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3bIKQJIBHBIX HHCTPYMEHTOB).
Habmronenne u 00bsICHEHUE ABJIEHUS
aKyCTUYECKOTO pEe30HaHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, IOCBSIICHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIM YIbTPa3BYKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHI

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ M1 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1 | DaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINUX
nosjie DJIEKTPOMAarHUTHBIE BOJIHBL. | B3aMMOCBS3b 3JIEKTPUYECKOIO U MATHUTHOT'O
Y DJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. OKCnepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIkajyia SJIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJH (B TOM YHCITIE
BOJIH. Mcnionb30BaHue C IOMOIIIBI0 MOOUIILHOTO TeNeoHa).
HJIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DNEKTPOMAarHUTHAS IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMArHUTHOTO M3JIy4Y€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbl, U3JTy4Y€HHUsI HEOECHBIX Te
(CMBICTIOBOE UTEHUE).
Pacnio3naBanue 1 aHaIMu3 pa3InyHbIX
PUMEHEHUH IEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUISL CKOPOCTH AJIEKTPOMAarHUTHBIX BOJIH, JUTUHbI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBas Mozienb CBETA.
Hctounuku ceera.
[TpsiMmonuHeitHOE
pacnpoCcTpaHEHUE CBETA.
3atmenust ConHua u JIyHBbL.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npenomiieHus ceeta. [loaHoe
BHYTPEHHEE OTPAXKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Hab0mronenue onsIToB, AEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHN),

Y UX UHTEPIPETALIMS C UCTI0JIb30BaHUEM
MOHATHS CBETOBOIO JIyyYa.

OOBsICHEHHUE U MOJICIMPOBAHKUE COJTHEUHOTO
Y TyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yrIJjia OTPa)K€HMsI CBETOBOIO JIyda OT yTJjia
MaJCHUS.

N3yueHune cBOMCTB U300paKEHUS B INIOCKOM
3epKaJIe.

HaGmronenne u 00bsICHEHUE OIBITOB

T0 MOJYYECHHIO U300pakeHU B BOTHYTOM

Y BBIMYKJIOM 3€pKaJiax.

HaGmonenne n o0bSICHEHNE ONBITOB

IO TIPEJIOMJICHUIO CBETA HAa TPAHULIEC
Pa3IMYHBIX CpE/Jl, B TOM YKCJIE OINBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKECHUEM.
HccnenoBanre 3aBUCUMOCTH yTJia
MPEJIOMJICHUS OT yIJla MaJeHUs CBETOBOTO Jyya
Ha TPAHUIIE «BO3AYX—CTEKIIO».
Pacnio3naBanue siBJIEHUN OTpaKEHUS

Y TIPEJIOMJIEHHUSI CBETA B TOBCEHEBHOM
JKU3HH.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIb30BaHNUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xox mydeit B iunze. | [lomydenne n3o0paskeHU ¢ TOMOIIBIO
npubopsI OnTuyeckas cucreMa coOuparolel ¥ pacceuBarOLIEH JIMH3.
¢dotoanmnapara, Mukpockona | Onpenenenrie GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
OITHYECKAs] CUCTEMA. JIMH3BI.
bim3opykocTh AHanu3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
¢doToanmapara, MUKPOCKOIA, TEJIECKOIIA.
N3yueHnune Moenu riia3a Kak ONTHYECKON
CUCTEMBI.
AHanu3 siBJIeHU OIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINIA IEUCTBUS
OUYKOB
4.3 | Paznoxenue 0e10ro 3 Pasnoxenue Genoro ceseta HabOmronenue pasznoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CHIEKTP.
CnoxeHue CreKTpaabHbIX Hab6nronenue u 00bICHEHHE OTIBITOB
uBeToB. Jlucnepcus ceeta 0 TIOJTyYEHUI0 O€JI0ro CBeTa MPHU CI0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCIIPUSTHUIO [[BETA MPEIMETOB MPU UX
HAOJII0/IEHUH Yepe3 [IBETOBBIE (PMIIBTPHI
(LIBETHBIE OUKH)
Hroro no pazaeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u Omnwitel Pezepdopaa OO6cy>xaeHue 11eau onbIToB Pesepdopa
MOTJIOLIEHUE CBETA Y TJIaHETapHAas MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJibTaTaX ONbITOB

HcnyckaHne u MOIIOIIEHUE | B 3aBUCUMOCTH OT IIPEAIIOIAraeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aToMOB, (hOPMYJIMPOBAHUE BHIBOJIOB

JInHenyaTeie CIEKTPBI U3 pE3yJIbTaTOB OIIBITOB.
OO6cy>KaeHue NpOTUBOPEUNiA IITaHETaPHON
MOJIEJIA aTOMa U OCHOBAHUM I TUIIOTE3bI
bopa o cranimonapHbIX OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEHYaThIX
CIIEKTPOB U3ITyUYEHUS PA3JINYHBIX BEIIECTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCyX aeHUE BOZMOXKHBIX TUIIOTE3 O MOJEIISAX

aapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast moaenn
aTOMHOTO sipa. 30TOmBI.
PannoakTuBHEBIE
npespauieHus. llepuon
MOJTypaciajia aTOMHBIX siIep

CTPOEHHS sizIpa.
Omnpenenenue cocTasa siiep MO 3aJaHHBIM
MacCOBBIM U 3apsIIOBBIM YHCIIaM

U TI0 TTOJIOXKEHHUIO B IEPUOINIECKON CUCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa SApa U ero
MOJIO’KEHUS B TIEPUOINYECKON CHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy:xeHue 1 U3MepeHHe paaualiOHHOIO
¢doHa ¢ MOMOLIBIO JO3UMETPA, OLIEHKA ETO
UHTEHCHBHOCTHU.
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Amnann3 OMoI0THYECKUX U3MECHEHMH,
MIPOUCXOIAIINX MO ICUCTBHUEM
PaIMOaKTUBHBIX M3TyUYCHH.
Hcnonbs3oBaHue paluOaKTUBHBIX W3ITYYEHUI
B MCIUIIMHE

5.3 | SnepHble peakuuu 7 S nepnpie peakuyu. 3akoHbl | Pemenue 3a1a4 ¢ HCIIOJIB30BAaHUEM 3aKOHOB
COXpaHEHUS 3apsI0BOTO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
1 MacCOBOT'O YHCEIL. Ha ONpEJIEIICHUE Pe3yIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX pEaKiInii; aHaJIM3 BO3MOKHOCTH
anep. CBa3b Macchl VI HEBO3MOXKHOCTH SIIEPHON PEaKIIMH.
v oHepruM. Peakimu cuHTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIOIH30BAaHHEM
u fenenus sauep. Mcrounuku | opmyisl DiiHIITEHHA.
sHeprun ConHIa U 3BE31. OO6cy:x1eHne NepCcreKTUB CII0Ib30BaHUs
SnepHas sHepreTuka. YIIPABIIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
JencTBus paauoakTUBHBIX | OOCyXaeHNE TPEUMYIIEeCTB U SKOJOTHIECKIX
W3JIy4YCHUH HA JKUBBIE po0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Hroro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIINIT MOTYJIb

[ToBTOpEHUE 9 CucremaTtu3zanus Brinonnenue yueOHbIX 3aJaH, TPEOYIOLIIX

1 000011IeHNE
coJiep KaHus Kypca
busuku 3a 7-9 Kacchl

1 00001IIeHHE TTPEAMETHOTO
COJIEp)KaHHMS U OIThITA
JIEATCILHOCTH,
MIPUOOPETEHHOTO

P U3yUYEHUHU BCETO Kypca
(U3UKK OCHOBHOTO OOIIIETr0o
oOpa3oBaHuUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MPUMEHEHUS NMOJTYYEHHBIX 3HAHUM

JUTSl HAYYHOTO OOBbsICHEHUS (PU3UUECKUX
SIBJICHUW B OKPYKaOIIEW ITPUPO/IE,

B [IOBCEJIHEBHOM KU3HU U BBISBIICHUS
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[ToaroroBka k

OCHOBHOMY
roCyAapCTBEHHOMY
AK3aMeHy Mo (pU3uKe

JU1st 00yYaroImxcs,
BBIOPABIIMX 3TOT YUEOHBII
peaIMeT

(buU3MYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHH;

— IMIPUMEHEHUSI OCBOECHHBIX
AKCIEPUMEHTATBbHBIX

YMEHUMN

JUTSL UCCIIeIOBaHMS (PU3UYECKUX
SABJICHHM, B TOM YHCJIE IS IPOBEPKHU
TUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.
Pelienne pacdyeTHbIX 3a/1a4, B TOM YUCIIE
MPEANOIAraloIuX UCIIOIb30BaHUE
(dbu3nyecKnx Mojiesiel 1 OCHOBAHHBIX Ha
COJIEpKaHHUM PA3JIMYHBIX Pa3/IeNIOB Kypca
(bu3HKH.

BrinosHeHue 1 3ammTa rpynmnoBbixX

WJIY UHJIUBUIYJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEPYKaHUEM Kypca (pu3uku

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa

1.1 ®dusuka - HayKa 0 PUPOe

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OU3KOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2 duznyeckre BETUIHHEI

1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [JOK

https://m.edsoo.ru/7f416194
OUN3UKOH JIAB

https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

6

Pazpen 2. [lepBoHavabHbIE CBeIeHUS 0 CTPOEHMHU BellecTBa

2.1 CtpoeHue BemecTBa

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
®OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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2.2

2.3

JIBU>KeHUE U B3aUMOJICHCTBUE YaCTHIL
BeIIecTBa

AFpCFaTHBIC COCTOsIHHA BCIICCTBA

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

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl

3.1

3.2

MexaHnueckoe IBMKEHUE

I/IHepHI/IH, Macca, IJIOTHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

3.3

Cuia. Bune! cun

Hroro no pasaeny

14

21

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pasnen 4. laBieHue TBEPABIX TeJl, :KUAKOCTENH U ra3oB

4.1

Jasnenue. llepenava naBneHust TBEpABIMU

bu6mmoreka [JOK
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TCI1aMU, X KUJAKOCTAMHU U ra3aMu

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

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

4.3

JlaBieHue KuJIKOCTH

ATMocdepHOoe aBIeHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f416194
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubmuorexa [JOK
https://m.edsoo.ru/7f416194
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.4

JlelicTBuE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE
B HUX TE€JIO

Hroro no pazneny

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Pa3nea 5. PaGora n MoHOCTDh. JHEprus

5.1

Pabora u MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
OU31KOH JIAB
https://physicon.ru/eor-
list/4-fizika

5.2

[TpocTeie MexaHU3MBI

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bubmuoreka [JOK
https://m.edsoo.ru/7f416194

5.3 MexaHuueckast SHEprus 4 1 ®UM3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny 12
bubmuoreka [JOK
https://m.edsoo.ru/7f416194

PesepBHOE Bpems 3 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble siBJICHUS
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsie porecchl 21 1 5 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHHSA
bu6mmorexa [IOK
DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella https://m.edsoo.ru/7f4181ce
2.1 U X BAAMMONCHCTEIL 7 1 OU3KMKOH JIAb
SAIMONICHCTBHC https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN MEKTPUUYECKUI TOK 20 2 7 ®U3VKOH JIAB

https://physicon.ru/eor-
list/4-fizika
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2.3 MarsuTHbIE SIBICHUS

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

OUN3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

24 DJIIeKTpOMarHuTHas WHIYKITUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

37

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
OU3UKOH JIAB
https://physicon.ru/eor-

list/4-fizika
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9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/

Pa3zpen 1. Mexann4deckue siBJICHUSA

KoanyecTBo 4acoB

Bcero
padoThI

KonTpoJbHbIe

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11 MexaHndecKoe ABUKEHUE U CIIOCOOBI €ro
' OMHUCaHUs

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.2 BsaumonetictBue Ten

20 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

1.3 3aKOHBI COXpaHEHUs

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Uroro no pazgeny

Pa3gen 2. Mexanun4yeckKue KOJIe0aHUA U BOJTHBI

40

2.1 Mexaunueckue KojicOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHu4ecKre BOTHBL. 3BYK 8 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazgeny 15

Pa3znen 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1

SJICKTPOMB.FHI/ITHOG II0JIE 1
QJICKTPOMAaruauTHbBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika

Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI pacnpoCTpaHCHUs CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.2

JIuH3b1 U onTUYECKUE TIPUOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

4.3

Paznoxxenue 6enoro cBera B CIEKTP

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue 1 MorioneHne CBeTa aTOMOM 4 1 ®U3UMKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHOro siapa 6 1 ®U3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuun 7 1 ®U3VKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-00001IaI0IM I MOYJIb
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
[ToBTOpEeHUE 1 06001IEHNE COAEPKAHUS
6.1 « N (bﬂ ki 38 7-9 K1 9 2 OUN3UKOH JIAB
ype 3 3 cc https://physicon.ru/eor-
list/4-fizika
Hroro o paznueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero Kontposbubie IIpakTnueckue fI[:yT:eHnﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

®du3nka — HayKa O IpUpo/Ie.

1 SABnenus npupoasl. dusndeckue 1 1 Hepena https://m.eds00.ru/3c9c9366
SIBJICHUS
MexaHHYeCKHE, TEIUIOBbIE,

2 AIEKTPUYCCKHEC, MAaTHUTHBIC, 1 1 Hepena https://m.edsoo.ru/df1f6fh8
CBETOBBIE, 3BYKOBBIE SIBIICHUS

3 DH3HNCCKHE BEIIMIHHBL H HX 1 2 Hepena https://m.edsoo.ru/6185e41e
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue

4 TeMIEpaTypE TPH HTOMOTIH 1 1 2 Hepens https://m.edso0.ru/2312c9d7
KUJKOCTHOTO TEPMOMETpPA U JIaTunKa
TeMmeparypbr"”
Kax ¢usuka u qpyrue ecTeCTBEHHbIE
HayKH U3y4aloT MPUPOJTY.

5 EcrecTBeHHOHAYUYHBI METO/T 1 3 Hepens https://m.edsoo.ru/3842f3a4
no3Hanus. Onucanue GU3NIECKUX
SIBJIECHUM C TIOMOIIbIO MOJIeei
Ypoxk-uccnenoanue "[IpoBepka

6 PHTOTESBI: ATIBHOCTE ToeTa 1 1 3 Hepens https://m.edsoo.ru/145e7ble

HIapI/IKa, HYIIIGHHOFO FOpI/I30HTaJ'II)HO,
TeM OOJIbIIIE, YeEM OOJIBIIIE BHLICOTA
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mycka"

Crtpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

dHepens

4 Hepens

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

VYpok-uccnenoanue «OMnbITHI 11O
HAOJIIOIEHUIO TEILIOBOIO
pacIIUPEHHS Ta30B)

5 Hepena

https://m.edsoo.ru/dc28d455

10

11

12

13

ArperaTHble COCTOSIHHS BEIIECTBA

B3anmocBs3b Mex 1y CBOHCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U MX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

MexaHnudeckoe IBUKXEHHE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBUKCHHE

Cxopocts. EqunuIBI cCKOpoCcTH

5 Hepena

7 Hepena

7 Hepena

8 HepenAa

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

Pacuer myTu 1 BpeMeHM ABUKECHUS
WNuepuus. 3akoH UHEPIUH.
B3aunmoaeicTeue Ten Kak npuurMHa
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEl

8 HepenA

9Hepensn

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482¢

16

IInoTHOCTE BemiecTBa. Pacuer Macchl
u 00beMa TeJia Mo €ro MIOTHOCTH

9Hepens

https://m.edsoo.ru/4cd7ale8

17

JlaGopatopHnas pabora
«OmnpeneneHne IIOTHOCTH TBEPAOTO
Tena»

10Hepensa

https://m.edsoo.ru/766f1f89
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Permtenne 3agaua mo reme "I1oTHOCTE

18 " 10 Hegena  https://m.edsoo.ru/3f769a5a
BEIIECTBA
Cuna xak xapakTepuCTHKa

19 B3aumoercTBus ten. Cuia 11 Hepgens https://m.edso0.ru/2546928¢c
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue

20 SABHCHMOCTH paCTAICHI 11Hepens  https://m edsoo.ru/afbd9bdd
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHON CUITBD»

21 SBnenue TaroreHus. Cuma TSKECTU 13 Hepens https://m.edso0.ru/5f763ae9
CBs13b MEX]Iy CHIJION TSKECTH U

22 maccoi tena. Bec tema. Pemenue 13 Hepena https://m.edsoo.ru/511ca9df
3aga4 no treMe "Cwuna Tsoxecta"”

23 Cua TKECTH Ha JApyruX [IAHCTaX. 14 Hepena  https://m.edsoo.ru/384f287b
dusnuecKkue XapakTepUCTUKH TUTAHET

24 H3mepenue cui. Jlunamomerp 14 Hepena  https://m.edsoo.ru/f6639f2d

25 Bec Tena. HeBecomocTh 15 Hegena  https://m.edsoo.ru/594bb9cd
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX

26 10 OJTHOM IPSIMOM. 15 Hepena https://m.edsoo.ru/62elae35
PaBHOelicTBYIOIIASA CHIT

27 Pemerne faz[aq fo Teme 16 Hepena https://m.edsoo.ru/78755da8
"PaBHoaeiicTByromas cuin”

28 TpeHHe CKOMLKEHHUS H TPEHHE MOKOA, 16 Hepena  https://m.edsoo.ru/8481b4bd
Tpenue B npUpoie U TEXHUKE
JlaGopatopHnas pabora «3yuenue

29 JABHCHMOCTH CIUIH! TPEHIA 17 Hepena  https://m.edsoo.ru/99ea5ef7

CKOJIBXCHUS OT CUJIbI JAaBJICHUA U
XapakTepa COMPHKACAIOIINXCS
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IMOBEPXHOCTEMN»

30

31

32

33

Pemenue 3aa4 Ha onpezeneHue
PaBHOJCHCTBYIOLIEN CHJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «I'paduueckoe nzodpakeHne
cunm», «Cunely, «PaBHOAEHCTBYIOIIAS
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBHUKEHHUEY,
«Macca, IIIIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«CHIIBI»

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIUYEHUS JIaBICHUS

17 Hepens

18 Hepens

18 Hepens

20 HepenA

https://m.edso0o.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

34

JlaBrienue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

20 HepenA

https://m.edsoo.ru/41e7cach

35

36

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH.
3akoH ITackains

Z[aBJ'IeHI/Ie B XXUJAKOCTH U T'a3c,
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU

21 Hepensa

21 HepenAa

https://m.edsoo.ru/cfb73461

https://m.edso0.ru/8e8367b5

37

Pemenne 3anau mo teme «Jlapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackas»

22 Hepensa

https://m.edsoo0.ru/3c9f6fad

38
39

CooOmtaromuecs cocyabl

I'mppaBnmueckuit mpecc

22 Hepens

23 HegenA

https://m.eds00.ru/384621b8

https://m.edsoo.ru/f6417ca4

40

Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC

23 HegenA

https://m.edsoo.ru/1f58766b
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41

42

Atmocdepa 3emin. [Tpuyannb
CYIIIECTBOBAHMS BO3TyIIHON
000y10uKH 3emiau. 3aBUCHMOCTD
aTMOC(EpPHOTO TaBJICHHUS OT BBICOTHI
HaJl ypOBHEM MOPS

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

24 Hepens

24 HepenA

https://m.eds00.ru/9249h692

https://m.edsoo.ru/ccd4dad5

43

44

45

H3mepenne aTMOCHEpHOTo TaBIICHHS.

OnsiT Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO
JIaBJICHUsI OT BBICOTHI HaJl YPOBHEM
Mopst

bapomerp-anepoua. AtmochepHoe
JlaBJIEHHE Ha pa3IMYHBIX BBICOTAX

26 HepenA

26 HepgenA

27 HepenA

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6¢c48c524

https://m.edsoo.ru/e7a99517

46

47

48

49

Pemenne 3amad mo teme
"ATMocdepHoe naBieHue"

JleficTBUE KUIKOCTU U Ta3a Ha
[IOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuiia

JlaGopatopHnas pabora
«OmnpeneneHue BhITAIKUBAIOIIECH
CHUJIBI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B JKHUJIKOCTb)

JlaGopatopHnast paboTa 1o Teme
«HMccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTb YacCTH TEJIa»

27 HepenA

28 HepgenA

28 HepgenA

29 HepenA

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5cc

https://m.edso0.ru/3c11398c

50

IlnaBanue Ten

29 Hepensa

https://m.edsoo.ru/celf25ac
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51

Jlaboparopuas pabota
"KonctpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBAHUE JIOAKHU U
omnpeaeseHue e€ rpy30noabEMHOCTH"

30 HepenA

https://m.edsoo.ru/ce4a8f8a

52

Pemenune 3ama4d mo Temam:
«ITnaBanue cynos.
BosnyxomnaBanue», «JlaBnenue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

30 HepenA

https://m.edso00.ru/3373694e

53
54

Mexanuyeckas pabora

MormmHocTs. EquHuIne MOITHOCTH

31 HepenA

31 Henens

https://m.edsoo.ru/8a8cac47

https://m.edso00.ru/4395592e

55

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
noabéMe o jectauie"”

33 HepgenA

https://m.edsoo.ru/8e9f821a

56

57

58

59

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha ppiyare

KonrtponbHas pabora no teme
«/laBneHne TBEpABIX TEN, KUAKOCTEN
u razoB» / Beepoccuiickas
poBepoyHas padbora

[ToBTOpenue. Pabora ¢ TekcTamu 1o
Teme «/laBnenue TBEPABIX Te,
KHUJKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas paboTta

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«HccnenoBanue ycnoBHii paBHOBECHS
pbIyara

0.5

33 HepgenA

34 HepenAa

34 HepenAa

35 HepenA

https://m.edsoo.ru/1283aa34

https://m.edso0.ru/3¢391d99

https://m.edso00.ru/76988618

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agad mo teMe «Y CIOBUS

35 HepenA

https://m.edsoo.ru/6d1lcdc72
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PaBHOBCCHS pblyara»

61

62

63

Koaddumnuent monesnoro aecTeus
Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HaknOHHOM
TJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
motnHocTh, KITI"
MexaHudecKkas SHEPrHsl.

Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

0.5

36 HepenA

36 HepgenA

37 HepgenAa

https://m.edso0.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2delcc24

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

37 HepenA

https://m.edsoo.ru/92e9efac

65

YPpOK-3KCIIEpUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
W3MEHCHHUS KHHETUYCCKOU B
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHWUH TEJIa 110 HaKJIOHHOM
IUIOCKOCTH"

38 HepenA

https://m.edsoo.ru/fbb989ba

66

67

KonTponbhas padbota no teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»
[ToBTOpenue. PaGora ¢ TekcTamu 1o
Teme "MexaHnueckoe JIBHKeHHe"

38 HepenA

39 HepenA

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

68

[ToBTOpenue Pabora ¢ TekcTamu mo
teme "Pabora. MomHnocTs. DHeprus"

39 HepenA

https://m.edso0.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

68

12

81


https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH 1 1 Hepens https://m.edso0.ru/4b6b1523
Y UX OTIBITHBIC MTOATBEPIKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJT 1 1 Hepens https://m.eds00.ru/51284758
Mogenu TBEPIAOIO, KUIKOTO U

3 A P s . 1 2 Hepens https://m.eds00.ru/7236c9f9
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro

4 COCTOSIHMI BEIIECTBA HA OCHOBE 1 2 Hepena https://m.eds00.ru/94849842
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopdHbie TeIa 1 3 Hepena https://m.edsoo.ru/5d25b3dd
CmauuBaHme M KalWJUBSIPHOCTb.

6 p 1 3 Hepens https://m.edsoo0.ru/8bb5494b
IToBepxHOCTHOE HaTsKEHUE

7 TennoBoe pacuiupeHue u cxaThue 1 4Anepens https://m.edsoo.ru/42dc6eaf
Temneparypa. CBsi3b TeMIepaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS 1 4 Hepena https://m.edso0.ru/767b611b
YaCTHUII
Buytpennss sueprus. CriocoObt

9 . 1 5 Hepens https://m.edsoo.ru/7a161b6d
W3MEHEHUs BHYTPEHHEH YHEPTUuu

10 Buasl Tenonepenaun 1 5 Hepens https://m.edsoo.ru/e5c7ce2c

11 VYpok-konpepenuus "[IpakTruueckoe 1 1 7 Hepena https://m.edsoo.ru/47298c48
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HCIIOJIL30BaHUE TEIUIOBBIX CBOIICTB
BEIIIECTB U MaTEPHUAIOB B LIEJISIX
sHeprocoOepekeHus "

12

13

14

KonndecTBo TemIoThL. Y aelbHas
TCIIJIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
TemnooOMeH U TEMI0BOE PaBHOBECHUE

JlaGoparopHnas pabota
"UccnenoBanue ABJICHUS
TEII000MEeHa MPU CMENTUBAHUH
XOJIOJTHOM Y ropstueit BoAbI"

7 HepenA

8 HepenA

8 HepenA

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

15

Pacuer koaudecTBa TEILIOTHI,
HEOOXOAMMOTO JIJIsI HarpeBaHus Tea
1 BBIJICIISIEMOTO MM TIPH OXJIAKICHUN

9HepensA

https://m.edsoo.ru/fd21c3d1

16

17

18

JIaGoparopnas padora "Onpenenenne
paTopHas p P
YIENbHOU TETIJIOEMKOCTH BerecTra"

OHeprus ToIMBA. Y IeJbHas TEIJI0Ta
CTOpaHHUs
[InaBnenue u oTBepIEeBaHUE

KpUCTAJUNINYCCKUX TCII. Y aenbHas
TCIJIOTA IJIaBJICHUA

9HepensA

10Hepensa

10 Hepena

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b

https://m.edsoo.ru/5¢c93abab

19

JlabopaTtopHas pabota "OnpeneneHue
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa"

11 Hepensa

https://m.edso0.ru/9cb89b68

20

21

[TapooGpazoBaHue U KOHACHCAIHS.
Ucnapenue
Kunenue. Y nenpHas temnnora

Hap006pa30BaHI/I$I 1 KOHACHCAIIUH.
3aBHCHMOCTD TECMIICPATYPbI KUIICHHU A

11 Hepena

13 Hepens

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

83


https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f

0T aTMoc(epHOTO TaBICHHUS

22

23

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabota "Onpenencuue
OTHOCUTEIIbHOM BJIQXXHOCTH BO3/1yXa'
Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa

13 Hepensa

14 Hepensa

https://m.edsoo.ru/17eeb2af

https://m.edso0.ru/9f97285d

24

[TpuHIUIBL paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

14 Hepena

https://m.edsoo.ru/al4fldbc

25

KII/ TermoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpYKarolle cpebl

15 Hepena

https://m.edsoo.ru/c1c67641

26

27

28

3akoH COXpPaHCHHA U IIPCBpALLICHUSA
OHCPIvH B TCIJIOBBIX ITPOLECCax

[ToaroroBka K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTa"

KonTponbhas padbota no teme
"TermnoBele aBiaeHua. U3MeHeHnE
arperaTHbIX COCTOSIHHI BemecTa"

15 Hepens

16 Hepens

16 Hepena

https://m.edsoo0.ru/89535ae3

https://m.edsoo.ru/dfea43fc

https://m.edsoo.ru/64eb961f

29

DnekTpusanus tei. [[Ba poaa
AIEKTPUICCKUX 3aPSI0B

17 Hepens

https://m.edsoo.ru/17ef865b

30

31

VYpok-uccnenoBanue "IneKTpU3aLML
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHUH"
B3aumoneicTBue 3apsKeHHBIX Tell.
3akoH Kynona

17 Hepensa

18 Hepens

https://m.edsoo.ru/lde2a6dc

https://m.eds00.ru/9753c836
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32

DNeKTpUYEecKoe moJie.
HanpsikeHHOCTD 3J€KTPUUYECKOTo
nosis. [Ipunnun cynepno3unuu
ANEKTPUYECKUX TMOJIeH

18 Hepena

https://m.edso00.ru/46777f42

33

Hocurenu snexTpudeckux 3apsaos.
OnemeHTapHbli 3apsa. CTpoeHue
aTroma

20 HepenA

https://m.edsoo.ru/d5afc8eb

34

35

[IpoBOAHUKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHUS JIIEKTPUYECKOTO 3apsAaa
Pewrenue 3ana4 Ha npuMeHeHUE
CBOMCTB 3JIEKTPUUYECKUX 3aps10B

20 HepenA

21 Hepens

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9cc

36

DNEeKTPUYECKHUM TOK, YCIOBHSI €T0
cyuiectBoBanus. Mictounuku
AJIEKTPUYECKOTO TOKA

21 HepenA

https://m.edsoo.ru/67367ddc

37

38

39

JIeNCcTBUSA 2IEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
AIEKTPUUYECKOTO MOJISL HA
MIPOBOJIHUKY U IUDJIEKTPUKH"
DNEeKTPUYECKHUI TOK B METaJIJIaX,
JKMIKOCTSX U ra3zax

22 Hepensa

22 Hepens

23 HepenA

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.eds00.ru/23935322

40

41

42

DneKkTpuyecKas erb U €€ COCTaBHbIC
4acTu

Cuna Toka. JlaboparopHnas pabota
"M3MepeHue U peryaupoBaHnue CUITbI
TOKa"

DJeKTpUUecKoe HapsHKEHHE.
Bonbr™merp. JlabopaTopnas pabora
"N3mepenue u peryinupoBaHue

0.5

0.5

23 HepenA

24 HepenAa

24 HepenA

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edso0.ru/6a219¢ef8
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HanpspkeHus"

43

44

45

COHpOTI/IBHCHI/Ie IMPpOBOAHHKA.
YaenpHoE COIIPOTUBJICHHUEC BCIICCTBA

JlabopaTopHas paboTa "3aBUCUMOCTh
ANEKTPUYECKOTO COIPOTUBIICHUS
MIPOBOJHHKA OT €T0 JJINHBI, MIOIIAIN
MOIEPEYHOI0 CEUCHUs U MaTepuana"

3aBUCUMOCTH CUJIBI TOKA OT
HanpspbkeHus. 3akoH OMma Jist
ydacTKa e

26 HepenA

26 HepenA

27 HepenAa

https://m.edso0.ru/98c1f226

https://m.edsoo0.ru/8852b3cf

https://m.edsoo.ru/224862ac

46

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa, WAYIIETO Yepe3 Pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

27 HepenA

https://m.edsoo.ru/8fbc7c5a

47

IlocnenoBaTenbpHOE B napajjiCJbHOC
COCIMHCHU IMMPOBOAHUKOB

28 HepenA

https://m.edsoo.ru/73f4d541

48

49

50

JlaGopatopnas pabora "IIpoBepka
MIpaBUJIa CIOKEHUS HAMPSDKEHUH TPH
MOCJIeIOBATEIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
MIpaBUJIa JUI CHJIBI TOKA MPH
napajuieIbHOM COCIMHEHUHN
pe3uctopon”

Pemenue 3aga4d Ha MIPHUMCHCHUC
3akoHa Oma JJI pas3;IndIHOIro
COCAUHCHUS IMPOBOAHUKOB

28 HepenA

29 HepenA

29 Hepens

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo0.ru/24e36972
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o1

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoyinsa-Jlenma

30 HepenA

https://m.edsoo.ru/821f4c5b

52

53

54

Jlaboparopnas pabota "OmnpenencHue
pabOThI U MOILTHOCTH 3JIEKTPHUECKOTO
TOKa"

DJEKTPUYECKHUE IIEeTIH U TOTPEOUTENN
AJIEKTPUYECKOW IHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITocTostHHEIC MarHuThbl, UX
B3aI/IMO,HeI>'ICTBI/IC

30 HepenA

31 HepenA

31 Henens

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a

https://m.edsoo.ru/6e766c29

55

Ypok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHuTOB"

33 HepgenA

https://m.edsoo.ru/3ab2bd56

56

57

58

59

MarnutHoe nojie. MaruuTHoOe 1oJie
3eMiId U €ro 3HaUE€HUE JUISA JKU3HU Ha
3emite

[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIbl.
3apsKeHHbIE Tela U UX
B3aumoercTBus. IloCcTOSHHBIN
ANEKTpUYECKUI TOK"

KonrtponbHas pabora no teme
"DneKkTpudecKue 3apssl.
3apsKEHHBIE TeJla U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEeKTpUYecKuil Tok" /
Bcepoccuiickas mpoBepouHas pabota

[ToBTOpenue. Pabora ¢ TekcTamu 1o
teMe "[1oCTOSHHBIN 2IeKTpUUECKU

33 HepenA

34 HepenAa

34 HepenAa

35 HepenAa

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f

https://m.edsoo.ru/713efeab
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ToK" / Beepoccwuiickast mpoBepovHas
paborta

60

61

62

OmneIT OpcTena. MarauTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yuenue neiicTBUS MarHuTHOTO
TIOJIs1 Ha MPOBOJAHHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeseil B TEXHUYECKUX
YCTPOKCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpOoaABUTATENS "

0.5

35 HegenA

36 Hepgens

36 Hepgens

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9c99a4b7

63

64

65

66

OmnbiTel @apasest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOs!

MOJIYUCHUA BHCKTqueCKOﬁ OHEPIHUHn.

DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUHU

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIIEKTPUUIECKUE U
MarHUTHBIE SIBJIEHUS"

KonTponbHas pabota mo Teme
"DNeKTpUUEeCKUEe U MarHUTHbBIE

37 HepenA

37 HepgenAa

38 HepenA

38 HepenA

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96
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SABJICHUS"

[ToBTOpenue no Teme "TemnnoBbie

67 | 1 39 Hepgena  https://m.edsoo.ru/7d3485el
SABJICHUA
68 Hoerop e"HHe 1o reme "MarmuTibie 1 39 Hepena  https://m.edsoo.ru/46a7afa5
SIBJICHUS
BIIEE KOJIMYECTBO YACOB IT
OBII OJI CTBO YACOB IIO 68 145

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl

MexaHnueckoe IBHUKEHHE.

1 A 1 1 Hepena https://m.edsoo.ru/54c98fca
MarepuanbHasi TOUYKa
Cucrema orcuyera. OTHOCHUTEIHLHOCTD

2 1 1 HepenA https://m.edso0.ru/5¢869dc5
MEXAHUYECKOTO JIBKEHUS
PaBHoMepHoOe IpsIMoOIHHENHOE

3 p P 1 1 Hepens https://m.edsoo.ru/bc342e86
JBW)KCHUEC
HepaBHoMepHOE NpsMOIUHEHHOE

4 JnBuxeHue. CpellHsAsl © MTHOBEHHAs 1 2 Hepens https://m.edsoo.ru/9d51e741
CKOPOCTh
ITpsMonuHeHOEe PaBHOYCKOPEHHOE

5 P P YERop 1 2 Hepens https://m.edsoo.ru/cbb4116b
JIBHKEHUE. Y CKOpEHUE
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1 2 Hepens https://m.edso0.ru/2c456185
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

CKOPCHHUA TCJ1a IIpu

7 yerop p 1 1 3 Hepens https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBIKEHUU I10
HaAKJIOHHO# MmIocKocTH"
CsoOoanoe nagenue teir. OnbITEI 3 Hepensa

8 A a 1 https://m.edsoo.ru/163cf472
T'anunes
PaBHOMeEpHOE IBMIKEHHE 1O 3 Hepensa

9 p ! 1 A https://m.edsoo.ru/7a978b7a

OKPY’KHOCTH. HCpI/IOIl Hn 9acToTa
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oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH

10 LleHTpOoCTpEMUTENIEHOE YCKOPEHUE 4 Hepena https://m.edsoo.ru/21f74a13
I1 7| H .B 4 Hepens

11 CPBBIH 3AKOH HLIOTOHA. BEKTOp A https://m.edso0.ru/8776289d
CHUIBI
B 7| H . 4 Hepens

12 ropout SvaKOH brotona a https://m.edsoo0.ru/6b639d94
PaBHOelicTBYIOIIAs crita
T % H .

13 PETHI SAKOH HbIOTOHA 5weaens | https://m.eds0o.ru/6155617e
Cyrnieprio3unust Cuit
P

14 CHICHUE 3a/1at Ha HPUMCEHEHHIC 5 Hepens https://m.edsoo.ru/52e8393d
3axkoHoB HeroToHa

15 Cwita ynpyroctu. 3akon ['yka 5 Hepena https://m.edsoo.ru/ef3a2d 7f
P C

16 CHICHHE 3a/1a% 10 TEME «H1a 7 Hepens https://m.edsoo.ru/3bf34e6c
YOPYTOCTH
JIab S O

17 abOpaToOpHai pabota «HPEICICHIe 7 Hepens https://m.edsoo.ru/aa6e6bc3
YKECTKOCTHU TIPYKUHBDY

18 Cuna TpeHus 7 Hegenn https://m.edsoo.ru/67bcdefb
P

19 euIeHue 3211 110 Teme «Cua 8 Hepens https://m.edso0.ru/97¢5c938
TPEHUSD)
JIab S "O

20 ADOPATOpHAZ pabota npeﬂeneHI/f'e 8 Hepena https://m.edsoo.ru/78ff698¢c
Kod(puImeHTa TpeHUs CKOJIbKEHUSI
Pemenne 3amag nmo teme "3aKOHBI

21 Herotona. Cuna ynpyroctu. Cuna 8 Hepens https://m.edsoo.ru/885c63el
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMHPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO 9 Hepena https://m.edsoo.ru/c4cba3c3
nageHust

23 VYpok-koHpepenius "JIBuxenue ten 9 Hepens https://m.edsoo.ru/6a48e5c3
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BOKPYT I'PaBUTALIMOHHOIO LIEHTpa

(Conneunas cucrema). ["amakTuku'

24

25

26

27

28

Pemenue 3amau nmo treme "Cuiia
TSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBast kocMHUYeCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCcue MaTepualIbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKPEIUIEHHOI OCBIO BpalllCHUS.
MowmeHT cunebl. LleHTp TsxecTn

PaBHOBecue MaTepualibHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

9 HepenA

10 Hepens

10 Hepens

10 Hepens

11 Hepena

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dbas

https://m.edsoo.ru/a351cela

https://m.edsoo0.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "MexaHnyecKoe IBUKEHUE.
Bzaumoneticteue ten"

11 Hepena

https://m.edsoo.ru/2bafb487

30

31

KonTtponbHas pabora o Teme
"Mexanndeckoe IBHKEHHE.
Bzaumoneticteue ten"

Nmnynbsce Tena. Umnynsc cuiiel. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIPYroe B3auMOJCICTBUE

11 Hepena

13 Hepens

https://m.edsoo.ru/fc25194b

https://m.edsoo.ru/251e6f13
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Pemenne 3agau o reme "3akoH

32 " 13 Hvepens | https://m.edsoo.ru/c3cceebl
COXpaHEHHUs UMITYJIbca
Ypoxk-koudepenuus "PeakTuBHOE

33 " 13 Hepena  https://m.edsoo.ru/8b5e27f1
JBUXKXCHUEC B npnpoz[e N TCXHUKC

34 Mexanudeckas paboTa 1 MOIITHOCTh 14 Hepens https://m.edsoo.ru/848ha637
PaboTa cubI TSKECTH, CHIIBI

35 14 Hepens https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CHJIBI TPEHUSA
JlaGopaTtopHas pabora «OnpeneneHue

a00TBI CHIIBI TPEHUS IIPU

36 P p p 14 Hepens https://m.edso0.ru/667c837e
paBHOMepHOM JOBUXXCHHUU TEJIa 110
TOPU30HTATLHOM MTOBEPXHOCTH)
CBs13b DHEPIrUHU U PaOOTEL.

37 p p 15 Hepena https://m.edso0.ru/84817179
[ToTeHmanbHas SHEPTUS
Kunernueckas sueprust. Teopema o

38 N p p 15 Hepena https://m.edsoo.ru/24d61ab5
KMHETUYECKOU SHEPTUHU
3aKO0H COXpaHEHU DHEPTUU B

39 P p 15 Hepens https://m.edso0.ru/24661f29
MECXAaHHUKCEC
JIaGoparopHas pabora «3yueHue

40 patop p y 16 Hepens https://m.edso0.ru/48838ca3
3aKOHA COXPaHEHHs SHEPTUN
KonebarensHOE ABMKEHNE U €TO

41 A 16 Hepens https://m.edsoo.ru/7b9859af
XapaKTePUCTUKU
3aryxarolue Koiaeoanus.

42 y m 16 Hepena https://m.edsoo.ru/ad17f942
Brinyxnennsie konebanus. Pesonanc
MaremaTtudyeckuii ¥ Ipy>KUHHBIN

43 py 17 Hepena https://m.edsoo.ru/4a6aa385
MAasITHUKHA
VYpoxk-uccnenoBanne «3aBUCUMOCTh

44 nepuoaa KonebaHui oT KECTKOCTH 17 Hepena https://m.edsoo.ru/b1c7271b

NPY>KUHBI U MAaCChI TPy3a»
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45

[IpeBpamienue 3Hepruu npu
MEXaHMUYECKUX KOJIEeOaHUsAX

17 Hepena

https://m.edso00.ru/8544337¢e

46

47

48

49

JlaboparopHas pabota «Onpenenenue
Y4acTOThI U IEproJia KoJeOaHmit
[PY>KUHHOI'O MasiTHUKA»

JlaGopaTtopHnast padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHH
rpy3a, IOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

18 Hepena

18 Hepens

18 Hepens

20 HepenA

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7b6

50

3ByK. Pacripoctpanenue u oTpaxkeHue
3ByKa

20 HepenA

https://m.edsoo.ru/8a594969

51

52

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

20 HepenA

21 HepenAa

https://m.edsoo.ru/2b95f238

https://m.eds00.ru/699e3612

53

VYpoxk-koHpepenuus "YabTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

21 HepenAa

https://m.edsoo.ru/ffc5chba

54

55

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KojieOaHusI U BOJTHBI"

KonTtponbHas pabora o Teme

21 HepenAa

22 HepenA

https://m.edsoo.ru/b347159

https://m.edsoo.ru/e9924h5e
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"3akoHbI coxpaHeHusi. MexaHnnueckue
KoJieOaHus U BOIHBI"

56

57

DJIeKTPOMArHuTHOE TOJIE.
3JI€KTpOMaI‘HI/ITHBIe BOJIHBI

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

22 HepenA

22 HepenA

https://m.edsoo.ru/45bbd19b

58

Ypoxk-koudepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcrnonb30BaHKUE 3JIEKTPOMArHUTHBIX
BOJIH U1 COTOBOI cBA3U"

23 HepenA

https://m.edsoo.ru/48f68a2d

59

VYpok-uccnenosanue "M3ydyenue
CBOMCTB OJICKTPOMArdMTHBIX BOJIH C
MIOMOIIBI0 MOOMIIBHOTO TeneoHa"

23 HegenA

https://m.edsoo.ru/3cfae84a

60

61

62

Pemenue 3a/la4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI 3JI€KTpOMaFHI/ITHOI71
BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BonHOBBIE CBOWCTBA
cBeTa

Hcrounuku ceera. [Ipsmonuneninoe

pacrpocTpaHeHHe CBeTa. 3aTMEHHUs
Connua n JlyHsl

23 HepenAa

24 Hepens

24 HepenA

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

https://m.edsoo.ru/f3de5613

63

3aKOH OTpa)xeHUs cBeTa. 3epKaJa.
Pemenue 3aga4 Ha IpUMEHEHUE
3aKOHA OTPaKEHUS CBETA

24 HepenAa

https://m.edso0.ru/45e9f872

64

65

[Ipenomnenue cBera. 3aK0H
TIPEJIOMIICHUS CBETa

ITonHoe BHYTPCHHEC OTPAKCHUC
cBera. Mcnonbp30BaHuE IIOJIHOTO

26 HepenA

26 HepenA

https://m.edsoo.ru/3c5ffof5

https://m.edsoo.ru/4e43afa2
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BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOAAX

66

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJ1a
IPEJIOMIJICHHUS] CBETOBOI'O JIyda OT yIJia
[aJICHUsI Ha TpaHule "BO3TyX-

CTCKJIO

26 HepenA

https://m.edsoo.ru/835faed9

67

Ypok-koHpepennus "Mcnons3oBanne
IMOJIHOI'O BHYTPCHHETO OTPAXKCHUA:
CBCTOBO/JbI, OIITUKOBOJOKOHHAasA
CBsI3p"

27 HepenA

https://m.edsoo.ru/2ce88641

68
69

JInnzel. OnTnyeckast cuja JIMH3bI

[TocTpoeHue n300paxeHuii B THH3aX

27 HepenAa

28 HepenA

https://m.edsoo.ru/c6451cf4

https://m.edsoo.ru/3b4b5e4f

70

71

72

JlabopaTtophast pabora "Ornpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMpArOIICH JTUH3BI"

Ypok-koHpeperuus "OnTuueckue
JMH30BbIe TPUOOpPHI"

I'ma3 xak onruueckas cucrema.
3peHue

28 HepenA

28 HepgenA

29 HepenA

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

73

74

75

Vpoxk-koupepennus "ledexts
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6enoro cBeTa B CIIEKT).
Omnebitel HetoToHa. CroxxeHue
CIEeKTpaJbHBIX BETOB. [lucnepcus
cBeTa

JlaGopatopHas pabota "OnbITh IO
pasioKeHHUI0 Oe10ro cBeTa B CIIEKTpP U

29 HepenA

29 HepenA

30 HepenAa

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8b874

https://m.edso0.ru/b4867994
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BOCTIPUSATHIO 1[BETA MPEIMETOB MIPH UX
HaOJIFOICHUY Yepe3 I[BETOBBIC
buabTpH"

VYpok-nipaktukyM "BoaHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, 30 Hepens https://m.edsoo.ru/1b4e5e94
uHTephepeHys u audpaxus’”
OmesiTel Pe3epdopaa u mranerapHas

77 pdopa P 30 Hepens https://m.edsoo.ru/c36effb5
MoJeJb aToMa
IT Bopa. M

78 OCTYHATEL HOPd. MOACTE aToMa 31 Hepensa https://m.edsoo.ru/d5e656ba
bopa
Hcenyckanue v normioueHme cBera

79 aromoM. KBanTrl. JIuneituateie 31 Hepensa https://m.edsoo.ru/9fb5689b
CIIEKTPBI
VYpok-npaktuxkyM "HaOmronenue

80 PO-Ip Y " A 31wHesena  https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKAHUS

81 PannoakTUBHOCTE U €€ BUIBI 33 Hegensa https://m.edso0.ru/8e724769
CtpoeHne aTOMHOTO a. Hyknonna

82 TPOCHHE aTOMHOTO 1P YIJOHHAA 33 Hepensa https://m.edsoo.ru/2d85bef3
MOJ€ENb
PagyoakTuBHEIE TIpEBPAILIEHUS.

83 a peBpatt 33 Hepensa https://m.edsoo.ru/8b56a71d
H30Tonm!
P :

84 | CHICHIE Sa7aT TO TeNe Y 34 Hepena | https://m.edsoo.ru/f241bbdc

PannoakTuBHBIE TpEBpaIeHUS

85 ITepuon nonypacmnana 34 Hepena https://m.edso0.ru/523a9317
Ypok-koHpepenuus "PagroakTuBHbIE

86 U3ITy4EHUs B IPUPOJE, METULIMHE, 34 vepena | https://m.edsoo.ru/4eadf6ed
TEeXHUKe"
S .3

87 JICPHBIC PEAKIUTH. SAKOHMT 35 Hepens https://m.edsoo.ru/c4cbe7ee

COXPAHCHUA 3apA10BOTr0 U MaCCOBOTO
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YHUCCJI

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MaccChl U SHEPTUU

Pemenue 3amaud no treme "SnepHeie
peakuun"

35 Hepens

35 HepenA

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

Peakuuu cunTe3a U AeneHus aep.
Wcrounuku sHeprun ConHua v 3BE311

36 HepenA

https://m.edsoo.ru/2d7262c2

91

92

93

94

Ypok-koHpepennus "Anepuas
sHepreTuka. JlercTBus
paauoOaKTUBHBIX U3TyYCHUM HA KUBbBIC
OpraHu3mbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DJIEKTPOMarHuTHOE IOJI€.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie sBIeHUS"

KonrponbHas pabora no reme
"DIeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.

JlaGopatopHble paboThI IO Kypcy
"B3zanMopaencTBue ten"

36 Hepgens

36 Hepgens

37 HepgenAa

37 HepgenAa

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

95

[ToBTOpenue, o600meHNE. Permenune
pacueTHBIX M KaYeCTBEHHBIX 3314 110
teme "TeroBbie mpouecch”

37 HepgenAa

https://m.edso0.ru/d3248943

96

[ToBTOpenue, 0600meHNE. Permenune
pacYeTHBIX U KaYeCTBEHHBIX 33]1a4 110
teme "KIIJ] TeroBsix aBUTaTenei”

38 HepenA

https://m.edsoo.ru/28f67bc4
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97

[ToBTopenue, 0600mmenue. Pemenne
pacueTHBIX M Ka4eCTBEHHBIX 3314 110
teme "KII/] snexkrpoycTtanoBok"

38 HepenA

https://m.edso00.ru/399f4911

98

[ToBTOpenue, obodIIeHNKE.
JlaboparopHble pabOTHI IO KypCy
"CBeToBbI€ sIBJICHUS"

38 HepenA

https://m.edsoo.ru/lcd92c22

99

100

101

[ToBTOpenue, 0600meHne. Pabora ¢
TEKCTaMH 110 TeMeE "3aKOHBI
COXPAaHEHHUS B MEXaHUKe"

[ToBTOpenue, 0600meHNe. PaboTa ¢
tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, 0600meHNe. PaboTa ¢
TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

39 HepenA

39 HepenA

39 HepenA

https://m.edsoo.ru/f7e3f69d

https://m.edsoo.ru/497cclc6

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, 06061menue. Padota ¢
TekctaMu 1o Teme "KBaHToBas u
sanepHas Gpusuka'

39 HepenA

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102

27
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4dy B Yy4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IMPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopod Ha 1 — 2
U3y4YCHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, GU3MUECKUX 3aKOHA WIN

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE yCIOBHE, IMOJCTABISAThH
¢u3nveckre BeTUUUHBI B (DOPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECIOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QOpMYyIUpOBaTh  IPOBEpsiEMbIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

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

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(ppOoBBIX MPUOOPOB, 3aNUCHIBATHh MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEAIOKECHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBIITOJIHCHUU I/I3MCpCHI/II71 CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI JACHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOANUTH TNPHUMEPHl (HAXOAWTh HMH(pOpPMAIMIO O MpuUMepax)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATHWHBIM ammapar Kypca

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

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUH, aJ€KBATHO OLICHWBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

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

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOMCTBAa Tell M (PU3MUECKUE SBJICHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIAHHYI0O (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)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

00BSACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YEHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/I3I/IquKI/IX 3daKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7adyd, BbIOMpATh 3aKOHBI U (HOpMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCICAOBAHNMSA, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

NPENIOoNIOKeHNUs, coOUpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOIMIl U IpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

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

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHUM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi WHPOPMAIIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
NPOCKTHON WJIM KCCJICIOBATEIIbCKON  JCSITEIbHOCTH, TPUH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOMINX JAHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUUECKUX SIBICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3allMChbIBaThb €TI0 MaTeéMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux LIaroB ¢ IMOMOIIbIO 2 — 3 H3yuYeHHBIX CBOICTBa

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXXHO PpCIIUTh IMpPHU T[MOMOIIN
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUH WIH
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCHHWE H3MepseMOil BennuuHbl (POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IUIaHWPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs, COOMPATh IKCHEPUMEHTANbHYIO YCTAaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUS (PU3NYECKUX 3HAHUHN B TTOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAUU (PU3MUECKOTO COJEpkKAHUS B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIM  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHUd  HAy4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

Co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHs Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTauue ¢ y4érom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

11

®usznka — Hayka O Ipupoje. SBieHus npUpPOABL.
Ou3nyecKkue  SBJICHUSA: MEXAHWYECKUE, TEILUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.4

1.5

2.1

2.2

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OOBSICHEHUE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune teMriepaTypsl pU MOMOIIN KHIKOCTHOTO

TCPMOMCETPA U JaTYUKa TEMIICPATYPbI

INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

CrpoeHue BelmiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUA  4YacTULl C  TeMmmepaTypou. bpoyHoBckoe

nBkeHue, tuddysus

2.3

B3aumozencTBie 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUJAKOCTeH W TBEPHBIX  (KPUCTAUIMYECKUX)  TEIl.
2.4 B3auMoCBsI3b MeXIy CBOWCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M HUX aTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psjioB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JCWUCTBUS  CHII

MOJIEKYJIAPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
3. Ckopoctb. Cpennsisi CKOpOCTb NPU HEPaBHOMEPHOM
' JBUKEHUU. Pacd€T myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuHU. B3aumopeilicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS Tell
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIIeCTBA
35 Cwita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TeEI
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
' IIOMOLIBIO JUHAMOMETPA
37 SBnenue TATOTEHH M cwia TskecTH. Cuia TAKeCTH
' Ha Jpyrux maHerax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXKEHUS U TPEHHE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWJI, HAlpaBJICHHBIX MO OJHOM MPSIMOM.
' PaBHOpelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B JKHMJIKOCTH, MOJEIU  AJIEKTPUYECKOTO
aBToMoOmWIA u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 10
HaKJIOHHOM  TuiockocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) mpy>KUHBI OT
NPUIOKEHHONH  Cuibl. ONBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

duznyeckue SBICHUS B MPUPOJIC: MPUMEPHI JBIKEHUS C
3.11 Pa3IMYHBIMH CKOPOCTSIMHU B >KUBOW U HEKUBOW MPUPOIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

41 HaBJ’ICHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

YBCIIMYUCHUA JABJICHUSA

42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bhEMa,
TEMIEPATypPhl

43 Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCUMOCTH JaBJICHUA KUOAKOCTHU oT FJ'IY6I/IHI>I.
4.4 I'unpocratuueckuii napagokc. CooOIIarmuecs: cocyasl.

FI/II[paBJ'II/ILIeCKI/Ie MEXaHU3MBbI

ATtMmocdepa 3emiin u atMocepHoe aasieHue. [Ipuunnsl
A5 CYLIECTBOBaHMS BO3AYIIHOM 000mouku 3emiau. OmbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT

BBICOTBI HaJl YPOBHEM MOPS

46 N3mepenue armocdepHoro naeneHus. Ilpubopsl ans
U3MEpEHUs: aTMOC(EPHOTO JTABICHUS

JlelictBue XUAKOCTHM M Ta3a Ha IOTIPYKEHHOE B HHUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cHiIa. 3aKoH

Apxumena

4.8 IInaBanue ten. Boznyxonnasanue

4.9 [IpakTuyeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTpyKEHHOM B KHUAKOCTH YacTU Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyx’EéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha Telo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTH  BBITAJIKMBAIOLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENO B KUAKOCTHU, OT 00BEMA
IOrPyKEHHOM B JKMJIKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeoMmerpa WU
KOHCTPYMPOBAHHME  JIOAKM W  OIpenesneHue  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EepHOTo IaBJICHUs Ha )KUBOW OpPraHu3M, IIaBaHUE

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOICTBO BOJONPOBOJA, THAPaBIMUYECKUN Tpecc,
MaHoOMeTp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
55 IlonHass MexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHHs MEXaHUYECKOM dHeprun
5 g [IpakTrueckue pabOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHS  TIpU




8 KJIACC

Kox
pa3iena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTu. MccnenoBanre yciaoBUil paBHOBECHS pblyara.
N3smepenne KIIJ[ HakimonHOM 1mockoctu. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, IOABWKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUHM CTpOEHUs BemecTtsa. Macca U pa3Mmepsbl
' MosieKyd.  OmIbITBI, NOATBEP)KIAIOUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpuun
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
66 Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBepIIeHUe paboThl
6.8 Bunpl tennonepenaun: TEMJIONPOBOJHOCTh, KOHBEKLHUS,
' W3JIy4eHue




KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEmaoTa niaBJICHUs
[TapoobOpa3zoBanue w  KoHAeHcamws. McmapeHue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUA.
. 3aBHCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BrnaxHocTs Bo31yxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoueccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapy)XEHHIO  JEHCTBUS  CHJI
MOJICKYJISIPHOTO MTPUTSIKEHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KHUAKOCTEH M TBEPBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3AyXa B OaJUIOHE MIMTPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTONOHWKA JKUAKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEeMIIepaTyphI.

HalGmronenvne n3aMeHeHusl BHYTPEHHEH YHEPTUU Tejla B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHII.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEILIMBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.

LWJIAHAPOM.

dusznueckue SABICHUS B IIpUupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrapCHusl.

OnpeneneHI/Ie KOJIM4YCCTBA TCIJIOTHI, IIOJYYECHHOI'O

BOI[Of/i Ipu TEIJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpeneneHue yaelIbHON TEILIOTHI IUIABICHUS JIbJA.

IMOBCPXHOCTHOC

HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAL,

6.18 KpUCTAJUIBI B Npupojie, uznydenue ColiHIla, 3aMep3aHue

HHCA, CHCra.

BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, I[PUMEpHI

HCIIOJIb30BAHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCTDP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOUHa,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsi0B

B3aumoneincreue 3apsoKEHHBIX — TEIL

3akoH Kynona

7.2 (3aBI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3apsSPKCHHBIX TCJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKAY TeJ'IaMI/I)

aﬂeKTpH‘{eCKOC ITOJIC. HaHpHH(éHHOCTB QJICKTPHUYCCKOTO

7.3 nosid. IlpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAioB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSHHOI'O TOKA




Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarnpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DNeKTpUYeCKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanue

[TocTostHHbIE MarHuThl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mone. MarHutHOoe TONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJ€ PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNEeKTpOoABUTATENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHuMe  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasuno Jlenna

DNeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBJISIEMBIX HICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOJACHHUIO AJICKTPHU3AIAN TE MHIYKIIHCH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJICKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryiMpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTopE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOpPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapajlieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HWIYLIEro 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHWTOB MPU
ux oOveauHeHMHM ©  paszneneHun. VccnemoBaHue
JEHCTBUSI DJIEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPETIKY.
OnbIThl,  JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMO/JICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIbI
TOKA W HallpaBJIeHUs TOKa B KaTymike. V3yueHue

HCﬁCTBHﬂ MAaroMuTHOrO I1o0Jii Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHue paboThI
3JIEKTPOABUIaTEIIA. N3mepenue KILJ
JNEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIOWHU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3emiiu, JApeld MooCcoB,
pOJIb MAarHUTHOTO TOJIS TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHHUECKUEe YCTPOMCTBA: 3JICKTPOCKOI, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPUUICCKON IHEPIHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHuT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Kopx snemenra [IpoBepsieMbie 2I€MEHTHI COAEePKAHUS
paznena
MEXAHUWUYECKUE SIBJIEHUA
a1 Mexannueckoe JBUKEeHHE. MaTepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKECHHE
HepaBHomepHOE MPSAMOJIMHENHOE JIBUKCHUE.
8.4 Cpennsis W  MrHOBEHHas  CKOpPOCTh  Tela  Tpu
8 HEPaBHOMEPHOM JIBUKCHUN
8.5 VYckopeHnue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE
' JIBUKCHHE
8.6 CBoOoguoe magenne. OneiTe! [ anunes
PaBHOMepHOE nBMkEHUE TIO OKpyx)HOCTHU. [lepuon u
8.7 gactoTa oOpamienus. JIluHeiHass W yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa




8.9

Bropoii 3axkoH HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIEepIIO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHUS CKOJIBXKEHMS, CHIIa
' TPEHUs IOKOsI, IPyTHe BUIbl TPEHUS
8.14 Cuna TSKECTM W 3aKOH BCEMHUPHOI'O TSTOTEHHS.
' YckopeHue cBOOOTHOTO HaieHUs
815 IBwxenne  raHer  Bokpyr  Comnua.  IlepBas
' KOCMHU4€ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecMe  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPJI0€ TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
. BpauieHusi. MomeHt cwibl. LieHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyinbca. IMmyibsce cuisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTrBHOE IBM>KEHNE
8.21 Mexanuueckast paboTa U MOIIHOCTb
8.2 PaGota cun TsDKeCTH, yHpyroct, TpeHus. CBs3b
. SHEpPruu U paboThI
8.3 [loreHunanbHast dSHeprus Tejaa, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToreHnnanbpHas SHEPrUs CXKATON MPY>KUHbI
Kunetnueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTHyeckue paboOTHI:
OrnpesiesieHne CpeIHEH CKOPOCTU CKOJIBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.97 OnpezneneHue yCKOpeHUsl Tejaa NMpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUMOTE3bI: €CITU TpPH PABHOYCKOPECHHOM




8.28

8.29

JBUXXCHUHN 0e3 HayaJIbHOU CKOPOCTHU TIYTH OTHOCATCA
KaKk pAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHHU OJUHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS
OT CuJIbl HOpMaJbHOro paBieHus. OnpeneneHue
ko3 ¢unmenTa TpeHus ckombxeHus. OnpeneneHue
KECTKOCTH TpYXHHbL. OnpenencHue padOThl CHIIBI
TPEHHsIT TpU PABHOMEPHOM JBIKCHHUH Tela IO
TOPU30HTAJIBHON MOBepxXHOCTU. OmnpeneneHre padoThl
CHJIBl  YIOPYrocTH  IpH  HogbéMe  rpy3a ¢
HUCIIO0JIb30BaHHUECM HEIIOABUXKHOI'O n IIOABUXKHOI'O

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBrkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

Texuuueckue YCTpOﬁCTBai CIIMAOMCETP, JaTYUKU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/1a
9.9 Maremarnueckuit u IIPYKUHHBIN MasITHUKMU.
' [IpeBparieHue sHeprun Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawomue KoneOaHusi. BbIHYXJIEHHbIE KONEOaHMS.
' Pe3onanc
Mexanndeckue BoJIHbI. CBOMCTBAa MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpeYHbIe BOJIHBL. JlIMHA BONHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexXaHU4eCKHUE BOJHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJHBI
9.5 3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpaxkeHUE 3ByKa
9.6 WHudpa3Byk u yapTpa3ByK
[TpakTrueckue pabOTHI:
OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMA
MOJBEIIEHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
IPYXUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
MOJIBELICHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH

npyxuHsl. I3Mepenue yckopeHust cBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B Iprupoac: BOCIIPUATHUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIJICTPSICEHHE, CEHCMHYECKUE BOJIHBI,
IlyHAMH, X0
9.9 TexHuuyeckue yCTpoOMCTBa: 5XOJOT, HCIOJIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa cera. CKOpOCTb CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTiueckue paboThI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JeificTBHe BUJUMOTO, yIIbTpadroIeTOBOrO u
PEHTTCHOBCKOTO M3ITyYeHHUN
106 TexHuueckune YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JIydeBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonHEetHOE pacIpOCTpaHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnienne cBeta. 3aKkOH MNPEIOMIIEHMS CBETA.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
115 JInnza. Xop j1ydeit B iuH3e




11.6

11.7

OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKOINA U

TCJIECKOIIa
I'ma3 kak onTudeckas CHCTEMa. BJ'II/ISOp}’KOCTB u

JaTbHO30PKOCTh

11.8

11.9

11.10

Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.

Crnoxenune CIICKTpaJIbHBIX IBETOB. Z[chepcnﬂ CBE€Ta

[TpakTuueckue paboThI:

HccnenoBanne  3aBUCHMOCTH  yIJIa  OTPaKCHUS
CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3ydeHne XapaKTepUCTUK H300paKEHUsS MpeaIMeTa B
IJIOCKOM 3€pKaie.

HccnenoBanue 3aBUCHUMOCTH yIVIa TPEIIOMIICHUS
CBETOBOT'O Jiyya OT YIJia TaJIcHHS Ha TPaHMIEC «BO3IYX —
CTEKJION.

[Tonyyenne M300paXKeHH C TIOMOIIBIO COOMpPArOIIEH
JINH3BI.

Omnpenenenne HOKyCHOTO PacCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIICH JTNH3HI.

OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX

HaAOII0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
duznueckue sBJIeHUs B mpupoze: 3atMeHust CoyHIa U
JlyHbl, 1[BE€TA TeN, ONTUYECKHE SBJICHHsS B atMmocdepe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,

¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
SABJIEHUSA

OmnbiTel Peszepdopna u miaHerapHas MoJeNnb aToMa.

Mognens aroma bopa

12 12.2

I/ICHYCKaHI/Ie N TIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs

12.4

Ctpoenne aromHoro szapa. HykinonHas Mopenb

aTOMHOTrO spa. M30Tomnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnaga

12.5
ATOMHBIX s1JEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CoumHiia 1 386311
199 Slnepnas osHepretuka. JlelicTBUE  paIMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIIEKTPOB
U3JIy4YEeHUSI.
12.10
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).
W3mepenue paanoakTuBHOTO hoHa
@uznueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3IyYEHUE TMPUPOAHBIX MUHEPAJIOB,
JEHCTBUE PpAJUOAKTHBHBIX M3JIYyYEHH HAa OpraHu3M
yeJioBeKa
1212 TexHnuueckue YCTpOWCTBA! CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMepa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsl MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBIEHUH HpUPOABI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBICHUN
B OKpYXalolleM MHUpe, BBIICNSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONb30BaHME MX ISl PEIIeHHs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuro/IeHHsI TIpaBUil OE30MacHOr0 Tpyna: HaOoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3NUECKUX BEITUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BsiICHEHUS PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yueHHbIE CBOMCTBA (PU3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nyecKoil BeTNYNHBI, TOTYYEHHON IPU PEILIeHUH 3a1a4n

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHUS B OKPYXamoIled cpene; MOHUMaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CoAep)KaHusl C MCIOJIb30BaHHEM HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOr0 COJEp’KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChbl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

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




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBUxkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHU B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKEHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUIsl NMPOEKLUU MEPEMELIeHHs, MPOEKIMH CKOPOCTH W MPOEKIHUU
YCKOPEHHUS TIPU PaBHOYCKOPEHHOM TPSMOJIMHEWHOM JBM>KEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH [UISI TPOCKIMH YCKOPEHHS, TPOCKIINU
CKOPOCTH, TNPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TpU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. PopmyJbl, ONUCHIBAIOIINE CBOOOJHOE MAagCHHUE Tena I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I1€HTPOCTPEMUTENBLHOTO

16 yckopeHus. @opMyiia 711 BBIYUCICHUs YCKOPEHUS:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHHue cKoabxkeHUs. DopMyna 17 BEIYUCICHUS MOYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna Al BBIYUCICHUS CUJIBI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbc Tena — BeKTOopHas pu3ndeckasi BeNMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

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

Mexann4geckas pa60Ta. (I>opMyJ1a JJIsI BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E 2
119 3aKoH COXpaHEHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPaHEHUSI
MEXaHUYECKOM SHEpPruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparienue MEXaHMYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHSI.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXaHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyria 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BRIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIIEH CHJIBI,
JIEHCTBYIOILEH Ha TEJO, OTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYJO0B 1 BO3AYXOIJIAaBAHUC




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NPYXUHBL, KO3(PUIIEHTa TPEHUS CKOJIbXEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMa MOTPYKEHHOM
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoa (4acToThbl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI)KCHHE >KUBBIX OPraHU3MOB, PblYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBieHUS Ha KUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOHBHX(HBIﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabora u Terulomepenada Kak CIOCOOBI W3MEHEHHs

' BHYTPEHHEHN YHEPTrUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, N3TyUEeHUE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  Temnorel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPAaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. V3MeHEHHME BHYTPEHHEH OSHEPrUM B MpPOLIECCE

210 UCIapeHuss M KOHJAeHcauuu. KuneHwe IKHIKOCTH. YJIenbHas TeIioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuniumne! padoTe! TermaoBsix apurareneid. KI1J[ TermoBoro apurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHUPOBAHHOMN
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIUHIP; KOJIUYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIeHUs Jbpfa. McecimenoBaHMEe UM3MEHEHHMS TEMIIEpaTypbl  BOABI  IIPHU
pa3JIMYHBIX YCIOBUAX; SBICHUS TEMJI0OOMEHA MPU CMEUIMBAHUHU XOJOTHOU M

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B NIPHUPOAC, KPUCTAJUIBI B IMPHUPOALC, U3IIYUCHUC COJ'IHI_Ia, 3aMEp3aHune

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

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsI0B
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTEPIIO3UIINH ICKTPUUECKUX MOJIEH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE COMTPOTUBIICHUE. Y ICTBHOE IEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COEMHEHUS TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON HHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIEeNWCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3HEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIouKa), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI MPOBOJHHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEYEHHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 JIunza. Xox syueit B nuH3e. PoKycHOe paccTosHME JUH3bL. ONTHUYECKas Cuila
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenune onTuyueckoil cuiibl cOOUparomien JUH3bI; (POKYCHOTO PacCTOSHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
396 KOT[Ia TIPEIMET PACIIONIOKEH B TBOMHOM (hOKyce), MoKa3aTels IPEITOMIICHHSI CTEKIIA.
' HccnenoBanne cBoiCTBa  M300paKeHUs, TMOIYYEHHOTO C  I[OMOUIBIO
coOuparonield JIMH3bI;, U3MEHEHUsI (JOKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJa HPEJIOMIIEHUS CBETOBOTO Jy4a OT yrjla MaJeHUs Ha TpaHUIE
«BO3IyX — CTEKIIO»
3.97 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTUYECKHE sBJIEeHUs B atmMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
a1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peaknuu anbda-u Oera-

pacnazia




4.2

Omnsitsl Peszepdopaa no paccessuuro anbga-yactun. IlnanerapHas Mozaens aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA10BOIO U MAaCCOBOI'O YHCET
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M Yesl0OBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN JT03UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YU€OHHUK; 3-¢ U3/IaHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkunoHepHoe 001ECTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkunoHepHoe 001ecTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 9-i1 knacc: 0a30BbIM YPOBEHb: YUeOHHUK; 3-€ U3/IaHUE,
nepepadotantoe [leppimikun .M., I'ytauk E.M., IBanoB A.W. u np.
AxunonepHoe o6mectBo «M3narenbctBo «IIpocsemienue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

NudopmanmoHHo-MeTOANYECKOE TMCHhMO 00 OCOOCHHOCTSIX MPETo/IaBaHus
yueOHoro npeamera «Puzukay B 2025/2026 yuedOHOM rony
https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

Metoauueckue peKOMEH 1AM MO CO3JaHUI0 KIAaCCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT 0 IPO(HIIeH 1 KIIACCOB C YIITyOJIEHHBIM U3YyYEHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTOIb30BaHNEM UHPPACTPYKTYPhI, CO3/IAaHHOM B paMKax
HarmoHanbHOTO NpoekTa «ObpazoBanue» (KBantopuymsl, IT-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Meroanueckue pexkomenaannu. Oprann3anus Bzaumozencteus “Ilkxomna —
By3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Meroanueckre peKOMEHIaluU 10 U3y4eHHI0 TeMbl «[1oCTOSIHHBIN
ANEKTPUUECKUH TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p e t.pdf

Y4ebHOo-MeToIMuecKoe 00ecrneueHre MpoIecCcoB MPENnoaBaHusl XUMUH,
Oouonoruu, (U3MKUA HA YPOBHIX OCHOBHOT'O OOIIIETO M CPEIHETO 0OIIEro
o0pa30BaHMsI C BKIFOUEHHUEM JOMOJHUTEIIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

KonTtekcthbie 3agaun. 3aganus Kk yaeOHoMy Kypey «Duznkay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

Metoauueckuil keiic. DnekTpoMarnuTHas uHAyKus. @usuka. 8 Kiacc

(2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/fizika mk elektromagnitnaya indukcziya.pdf



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e DOU3UMKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA ILHOK https://mounypoku.pd/
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