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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (heepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KOHIEMNIINH MTpernojaBaHus yueOHoro npeamera « OU3ukay.

ConmepxaHue mporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINi0 HM3y4YCHUS
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00yUeHHs, a TAKKe
MEXMPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
no rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOIO COACpKaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcs.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENTBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OU0I0oTHEH, acTpoHOMUEH U (pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, TMPEIOCTaBIsEeT HauOoJee SICHbIC
00pa3Ipl MPUMEHEHHSI HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKTYpe 0OIIero
oOpa3oBaHus COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
MHTEpeca K HayKe Y 00yJaroniuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEAINOJIAaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIEHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;



HHTCPIIPCTUPOBATH AAHHBIC N UCIIOJIb30BAaTh HAYYHBIC NO0KA3aTCIbCTBA AJIA
IMOJIYYCHUA BbBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNiesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpranuzanmusx Poccuiickoit @enepauuu, peann3yroNMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIE POTPAMMEBI.

Lenu nzydenust GU3uKu:

NPUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluXcsi K HaydHOMY
HU3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (HOPMHUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHI;

pa3BUTHE  TMPEACTABICHM O  BO3MOXKHBIX  cdepax  Oyayuien
poeCCUOHAIIBHON JISITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JTagbHEHUIIIeMy OOyUCHHIO B 3TOM HaMpaBJICHUU.

JlocTikeHne 3THX Iejiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIUX 3a/1ay:

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

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINNX pPACUYETHBIX 3a1ad ¢
WCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh MPUPOTHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIEIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHON JeATEIbHOCTH, CBI3aHHBIMH
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.



Oob11ee yuCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B Hefen0), B 8 kinacce — 68
yacoB (2 Jaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HeJIel0).

[Tpennaraemerii B mporpaMmMe 1o (pU3HKe MepeueHb JabopaTopHbIX paboT U
OTIBITOB SIBJISICTCSI PEKOMEHIATEIBHBIM, YUUTENb JCaeT BHIOOP MPH MPOBEICHUH
7abopaTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIIMXCs, CIHUCKA AKCICPUMEHTAIBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucteMa eauHuII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MOMOIIbIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJIEKTPUUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE IIEHBI IeJICHUS IIKAIbl HK3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepeHue pacCTOSTHUN.

3. Mmepenue o0bEMaA )KUAKOCTH U TBEPOTO TEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue TeMmmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIepaTyphl.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MymeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OOoJIbIlle BHICOTA
MyCKa.

IlepBoHayajibHbIE CBEACHUS 0 CTPOEHUM BelleCTBA.

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

JBr>kenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammopeiicTBue dacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anuMoCBsA3b MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysumn.



3. HabGmonenue ~ siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder mytu u
BPEMEHU JIBUKCHHUS.
SlBnenve wmHepnuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULE
00BEMa BEIIeCTBA.
Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIIEHUE TATOTEHUS M CUJla
TsokecTr. CHila TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromasa cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. N3mepenune cKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBjeHUS WHEPLMH.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTU MPU B3aUMOJIECHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT o0bema, TemmepaTypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUHMHBI CyIIECTBOBAHHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne neCTBUSA aTMOCHEPHOTO JABICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAaHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS INIOTHOCTEN TeJa U AKUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPpYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CHIIBL, ICUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BEMA MOTPY>KEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannueckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHue mpaBuia paBHOBECHS phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koadgdurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS  DHEPTHS.
[IpeBpaliieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
HHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpexenenue pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KII/l HakTOHHOM IIIOCKOCTH.

4. HByLIeHHG 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUIIpHBIE sIBICHUS. TemIoBoe pacliupeHue 1 CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIloBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro pacupeHus Teml.

N3meHenue naBieHUs Ta3a MpU U3MEHEHUHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
OMNBITHI 10 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTHh JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropsiyer BOJIBL.

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

Onpenenenue yAaeabHOU TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenabHON TEIIOTHI MIJIABJICHHUS JIbJA.

DJIEKTPUYECKHE U MATHUTHBIEC SIBJICHHS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosst. [lpunimn
CYIEPIO3ULIMU MEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
WcTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuacTka nen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DOnexkTpudecKre enu U NOTPEeOUTENH IEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO NOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[TpOoBOJHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTouHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 35eKTpUYeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3CICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHEePATOP MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

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

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJST HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COTNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3JIeJICHNH.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITeI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOThI AJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHAast SJHEPTUs CKATOW NpyKUHbL. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME IMyTEd M TPACKTOPUN JBWXKEHHS OJAHOLO M TOrO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habmoienne MexaHu4ecKuX sSBICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIYJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHre MEXaHUUECKON YHEPTHH MPH JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK pPsij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCIIOJIb30BAHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

MexaHuuyeckHe K0J1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxeHue 3Byka. MHbpasByk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM TeI IIOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTtpaneHne npo10ibHBIX U MOMNEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUIN PE30HAHC.

JIaﬁopamopubze pabomul u onvtmel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

o oA W

2. Ompenenenuie 4acTOThl M IEpHOJa KOeOaHU MPY>KUHHOTO MasITHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KojeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IMaICHHUS.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJieKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETa.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaul.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounukm — cBera.  I[IpsMosmHerHOoe
pacnpoctpaHenue cseta. 3atmeHust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpeaoMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHEe cBeTa. lcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuent B inH3e. OnTudeckas cucrema GpoToarnapara, MUKpOCKOIa
u Teneckomna. a3 kak ontuuyeckasi cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpsmonuHeHOEe pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens ria3za.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
najieHusl.

W X N kR W E

2. M3ydeHne xapakTepuUCTHK H300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yTIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTUYECKOW CHIIBI COOMparoIeit
JIMH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
I[BETOBBIC (DUITBTPHI.



KBanToBbBIE siBJICHMS.

OmnbiTel Peszepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u norniomeHre ceera aroMoM. KBaHThI. JInHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

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

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus nzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulOnIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 00001IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Opu U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJaromuXxcs, BHIOPABIINX ITOT
y4eOHBIN IpeIMeET.

[Ipu M3yd4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NUYECKHE
ABJICHUS, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIIATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3nYecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBJICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBHI HanOOJIee BAKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHHSI BCEX M3BECTHBIX BHUIOB
DHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIyJs BKIIOYAeT AKCIEPHUMEHTAILHOE
uccienoBanue 0000IIanero xapakrepa. Moayiab 3aBepiiaeTcsi MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEHMIIEN COCTaBIISIIOILEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUs Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKcHu, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX C (PUBUKOI;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA:

e - OpPHEHTALlUA HA TPUMEHEHUE (PU3NYECKUX 3HAHWUW I pelIeHUs 3a7ad B
o0JacTh OKpy’Karolleld Cpelbl, [UIAHUPOBAHUS IIOCTYNKOB W OLEHKH HX
BO3MO’KHBIX MOCIEACTBUM JUIsl OKPYXKAIOUIEH cpeabl;

e - OCO3HaHME TJ00AJHHOIO XapaKTepa IKOJIOTUYECKUX MpOoOIeM U IMyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M NPHUPOIHOM
cpeabl:

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

e - TIOBBIICHME YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTHYECKYIO
JIEATEIILHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHME aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPO/IbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUW C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOEHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEpPCATIbHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIE TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBHUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBATH CYIIECTBCHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYUHHO-CJICACTBEHHBIC CBS3M IPH H3YUYCHUU (PH3UYCCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHoH pu3mueckoii 3a1a4u
(cpaBHCHHE HECKOJILKMX BapHAaHTOB pCIICHHs, BBIOOp HaumbOoee
TOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCAeA0OBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIaJIbHEMINee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHbIC METOIbl, THCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JaHHBIX C y4€TOM MPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM MIPENCTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pellaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHHE 3aJladyd W TOJJICpPIKaHHC
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXACHHSAMH JPYTHMX YYaCTHUKOB
auanora, OOHapYXKUBATh PA3IMINE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEeprMEHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BBIBATH JIEWCTBUS
no e€ JOCTIKEHHIO: paclpeieisaTb poyd, 00CYXIaTb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTrasi KAUECTBEHHOTO pE3yJIbTaTa 110
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YICHAMU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIUsX, TPEOYIOIIUX
TUTSL petieHusT GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIoi);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U Mpejiarath jiaH €€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHS])) Pe3yJIbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XO€E CIIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY IPU PEIIEHUH (PU3NUYECKUX 3a/1a4 WIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHHUS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJe YeJI0BEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBICHHS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Telna,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, )KUIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CWJIa, MEXaHuuyeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TO0JIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUUAJIbHASL JHEPTUsi), MNPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpauKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, IpaBWIIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH



SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHBIE, HEOOXOUMBIE JJI pEelIeHUs 3a/lay, OLEHUBATh PEATUCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEJINUNHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPSIEMOE
MPEANOJOKEeHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAUTh OUIMOKM B XOJ€ OIbITA, JIE€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OmbITa U (POPMYIUPOBATH BHIBODI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEJTMYUHBI OT
IPYrol € HCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIA CONMPUKOCHOBEHMS TEJ, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTABaHMsI TeJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM  y4eOHOTO HCCIENIOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHONM 3aBHCHUMOCTH (DU3MYECKUX BEIMYMH B BHJE



NPEIJIOKEHHBIX TaONuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  TeNno, KOd(D(PUIMEHT TMONe3HOro  JEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, MNOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MPUMEPHl  (HAXOAWTh HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHuu ¢ mpudbopamMu 1
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
JauTepaTypy GU3HUECKOTo CoAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb NpuUEMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHClie IMyOJINYHO JIeJaTh KpaTKue COOOIICHUS O Pe3yIbTaTax MPOEKTOB HIIH
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

MPU BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajlauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHATHUS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINICHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, FIEKTPUUECKOE I10JI€, TPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBAaHUE, KaWJUIAPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJIEHCAMsl, IUIABJIEHUE, KpHUCTAJIM3anus (OTBEpIAEBAHME), KHUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEeHHE),
ANEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO II0JIS1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHAYKIIHA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUWE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMIie,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckre BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINIECTBO
TEIUIOTHI, yJeJdbHasg TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTABIICHUS, YJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, cuiia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOIITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €UHULIBI (PU3NYECKUX BEIIMYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaWKd W3yYCHHBIX 3aBUCHMOCTEH
(bu3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH OMa I yyacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHUE;
OOBSICHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH O0OBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3MYECKUX SBICHUM,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCIOJIB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX Il peIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE WCCIEIOBAHUSA, BBIICIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3NYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusl MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEel W B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA/IOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IIPOBEpPSEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHMS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPaBHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW IONEPEYHOTO
CEYEHMS U Y/EIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHMUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COEIVUHEHUUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CieIysl MPEeAIO)KEHHOMY IUIaHy, (PUKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeJbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, paboTra H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBINA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEAUHEHUEM JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM



KU3HU 11 obecriedeHusi 0€30MacHOCTH TP oOpaleHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 30POBbS U COOIIOAEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH()OPMALIHNIO, KOTOpAs SIBIISIETCS
POTUBOPEYMBON HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BianeTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0miass uH(pOPMALKI0O U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJIEpKaHusl, B TOM YMCJIe MyOJIUYHO NPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO MCIIOJIb30BATh
W3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJANTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh IPYIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISt TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHHYCSCKOTO JBIDKCHHS, Jedopmarius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPJOTO TEiIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKAHUs W TOTJIONEeHUs, ab(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKEHHE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aHMOICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHHUE M NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpy’XawllleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B IPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 53XO0, LIBETa T,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPaUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢bu3nueckue BEIUYUHBI (CpelHsSsl MU MIHOBEHHAas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJACHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUOJ
U 4YacToTa KojieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NpPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICT MCMIOJIb3YEMbIX BEJIWYMH,
000O3HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMII CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amumiies,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsII0OBOIO M MaCCOBOTO YHCET
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEM;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINE (DU3HUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aul 3allMChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPACU€Thl U  OLICHUBATH
PEATMCTUYIHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BEJTMUMHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB;

OPOBOJANUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJIC€OaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CIEKTP, M3YyUEHHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
CpellHee 3HAYeHUE u3MepseMol BeIMYMHbl ((POKyCHOE paccTosiHUe
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHMHM 0€3 HadalbHOH CKOPOCTH, Iepuoja
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPAThH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM  3aBUCUMOCTH



¢u3nyecKkux BEIMYMH B BUAE TaONMMI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJTHOTO MaJ€HUsI, KECTKOCTh TMPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomieid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsl, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJHATH
U3MEPEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIETTh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKUX SBIECHUW U  HEOOXOAWMBbIE (PU3MUECKHE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTHUECKUX MPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U cCOOUparoIeH JTUH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 6€30MacHOCTH MpU oOpaIrieHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpMAIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTOJTHUTENIbHBIX UCTOYHUKOB;



UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBHIE)
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 ®usurka - Hayka 0 IpUpoje 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOU3NYECKNE BETUUNHBI 2 1 https://m.edsoo.ru/UDCTCSRID
1.3 EcTecTBeHHOHAYYHBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 Crpoenue BelecTsa 1 https://m.edsoo.ru/2SJ151M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edso0.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
3.1 Mexanunueckoe OBMKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuusi, Macca, IIIOTHOCTH https://m.eds00.ru/GXPU4MTS5P
3.3 Cuna. Bunp! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B




Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHue KUJIKOCTH https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 A HCTBITI_ FRHAROCTI T Tasa Ha 7 3 https://m.edsoo.ru/NFE60OY8NK
MOTPY>KEHHOE B HUX TEJIO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 PabGora 1 MmomHOCTH 1 https://m.edsoo.ru/75LMREDY 1
5.2 IIpocTeie MEXaHU3MBbI 1 https://m.edsoo.ru/S04NQXKX9
5.3 MexaHnuueckasi SHeprust 4 1 https://m.eds00.ru/G30454EMT
Wroro no pazaeny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
C) .3
2.1 fleKTpirecie 3ap;im)l APADKCHHEIC 7 1 https://m.eds00.1u/R4QORCTQ4
TeJla ¥ UX B3aUMOJICICTBUE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DONEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7QODSEL15
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KJIACC

KoanuyecTBO YacoB
HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbBbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie  IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4ecKoe IBHKEHNE U CIIOCOObI
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OnucaHus
1.2 BsaumoneiictBue Ten 20 1 https://m.edsoo0.ru/UCIRQAF4C
1.3 3aKOHbBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Wroro no pazaeny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
2.1 ‘ Mexannueckue KoJieOaHus https://m.eds00.ru/S5VIGSAI3
2.2 ‘ MexaHnueckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC 1

3.1 6 2 https://m.edsoo.ru/DT98BEEYQ
3J€KTPOMAarHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3nea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U oNITHYECKHUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 https://m.edsoo.ru/2Z5SAHODTO
Hroro mo pazaeny 15




Paznen 5. KBanroBble siBJIeHUSA

Hcnyckanvie U MOTJIONICHUE CBETa
5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/USWX2R6IB
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazaeny 17
Paspen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY 1B
I1 000
6.1 OBTOPCHHE I OOODIICHHE CONCPHAHI 9 2 https://m.eds0o0.1u/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc
Wroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
SIBieHUs IPUPOABI.
Ou3nyecKue sIBICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUS

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

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

https://m.edsoo.ru/I116U53L6H

Puznyeckue BEINYMHbI U UX
U3MepeHue

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

Ypok-uccnenoBasue
"N3mepenue TeMrepaTrypsl Ipu
MOMOIIH JKUJKOCTHOTO
TEPMOMETPA U AaTUMKa
TeMneparypol"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKU U3y4YarOT
MPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
nmo3Hanusa. Onmcanue
bU3HYECKUX SIBICHUHN C
IIOMOILIBIO MOJIEIEH

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

Ypok-uccnenoBanue
"IIpoBepka rumoTe3bl:

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




JATBHOCTH MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I)KCHI/Ie HaCTull BCIICCTBa

https://m.edsoo.ru/FSPU40OLYR

https://m.edsoo.ru/HQ31SN1F3

10

11

12

13

VYpoxk-uccnenoanue «OIbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacUIMpeHus Ta30B»

AFpeFaTHBIC COCTOAHUA
BC€IICCTBA

B3anMocBs3b MEKIY
CBOICTBaMH BEI[ECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoerneM. OcCOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

MexaHn4eckoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

CxopocTts. Equnuiisl ckopoctu

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

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

14

15

Pacuer nmytu u BpemMeHn
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzauMoenicTBre TEI Kak

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

MPUYHHA U3MEHEHUSI CKOPOCTH
JIBHKEHUS TEl

IImoTHOCTE BemiecTBa. Pacuer
Macchbl 1 00beMa Tejia 1o ero
IIOTHOCTH

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

17

JlaboparopHas pabota
«Onpenenenue MWIOTHOCTU
TBEPIOTO TEIIA

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3axay mo reme
"ITnorHOCTH BemecTa"

Cwita KaK XapakTepUCTHKA
B3aumoencTeus Ten. Cuina
ynpyroctu. 3akoH ['yka

JlaGopaTopHnas pabota
«M3yueHune 3aBUCUMOCTH
pactspkenus (nedopmaryn)
MPYKUHBI OT MPHUIIOKEHHOM
CHUTBI»

SIBaenmne Tarorenus. Cuia
TAXKCCTH

https://m.eds00.ru/SODYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.eds0o0.ru/OCWIXFNOE

22

CBs13b MEX]Ty CHIJION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

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

23

24

Cuna TsKeCcTH Ha Ipyrux
maHeTtax. Gusnyeckue
XapaKTEPUCTHKH IJIAHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH




25

26

Bec Tena. HeBecoMocTh

CrnoxxeHue AByX CHull,
HaIlpaBJIECHHBIX 1O OJTHOMN
npsMoid. PaBHonieiicTByo1Aast
CHII

https://m.edsoo.ru/UAO01SQ8RE

https://m.edsoo.ru/L6SNUZVZS

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui"

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGopaTtopHnas pabota
«M3y4eHune 3aBUCHMOCTH CHIIBI
TPEHHSI CKOJIBLKCHUS OT CHJIBI
JABJICHUS U XapakTepa
COITPHKACAIOIIUXCS
MTOBEPXHOCTEMN

Pemenue 3amau Ha
ompeieNeHne
PaBHOJEHCTBYIOLIEH CUIIBI

Pewenue 3anau o remam:
«Bec Tenay, «I'papuueckoe
u3o0pakenue cuin», «CHIIbDY,
«PaBHOEUCTBYIONIAS CUID»

KonTpomnpHas padora mo
TeMaM: «MexXaHHYeCKoe
JIBHKEHHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padrueckoe n3o0paxeHne
cuny, «Cuiby

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

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

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBETUYCHHUS
JIaBJICHUS

JlaBiaeHnue raza. 3aBUCHUMOCTb
JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaua naBieHust TBEPABIMU
TeNaMH, )XKUIKOCTSIMH U
razamu. 3akoH Ilackans

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

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

https://m.eds00.ru/CG5POSNWO

36

I[aBJIeHI/IG B XXUJKOCTH U rasec,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIbI
TAXKECTHU

https://m.edsoo.ru/K7T1219UC

37

38

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay

Coob1maromnmecs cocysl

https://m.edsoo.ru/UHHC5RB6W

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

39

40

41

42

I'mppasimueckuii npece

Manomertpsl. IlopiiaeBoi
SKUJKOCTHBIM HAcoC

AtMmocdepa 3emmnu. [Ipuannb
CYIIIECTBOBAHMS BO3AYIIHOMN
000JI04KH 3eMITH.
3aBUCHUMOCTBH aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJI
YPOBHEM MOPS

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso0.ru/67X2LF396

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

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

https://m.edsoo.ru/PYRNEDISY




43

44

H3mepenune atMmochepHoro
nasienust. Oneit Toppuuerin
3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUSI OT BHICOTHI HaJl
YPOBHEM MOPS

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

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmochepHoe TaBieHHe Ha
Pa3IUYHBIX BBICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amag mo Teme
"ATmocdepHoe naBneHue"

JlelicTBUE KUAKOCTH U Ta3a Ha
HOrPY’KEHHOE B HUX TeJO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«Onpenenenne
BBITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B JKUIAKOCTH)
JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00béMa
HOTPY>KEHHOH B JKUAKOCTb
Y4acTH TeJa

IInaBanue Ten

https://m.edsoo.ru/YWVWLSTA1

https://m.edsoo.ru/SMG9FR466

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

https://m.edsoo0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa
HJIM KOHCTPYUPOBAHHUE JIOAKHU

https://m.edsoo.ru/BGOVBS63P




52

53

U OIIpE/ICIIEHUE €€
rpy30M0abEMHOCTH"

Pemrenwne 3a7a4d mo Temam:
«IInaBanue cyaosB.
BosngyxomnnaBanuey,
«/laBnenue TBepABIX TEI,
JKUJAKOCTEU U Ta30BY»

Mexanunueckas paboTa

https://m.edsoo.ru/R7VHLA60Q

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

54

55

56

Momntaocts. EnuHUIED
MOIIIHOCTH
VYpok-uccnenopanue "Pacuér
MOIITHOCTH, pa3BUBaEMOM MpU
oabEME I10 JiecTHHIE"
[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cui Ha ppruare

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

https://m.edsoo.ru/GDB065558

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

57

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEI,
KUAKOCTEN U Ta30B» /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo0.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TeKCTaMHM 110 TeMe «JlaBnenue
TBEPABIX TEN, KUAKOCTEN U
ra3o» / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

https://m.edsoo.ru/KR7VOIXUT




60

pabora «ccnenoBanue
YCIIOBHM paBHOBECHSI pbIyara

Penrenue 3amad mo reme

«YcnoBus PAaBHOBECHA
pbriara»

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

61

Koaddunment nonesnoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/[ nHakioHHOM
MJIOCKOCTHY

0.5

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

62

Pemenue 3agad mo reme
"Pabota, momuocTs, KIT/1"

https://m.edsoo.ru/VF5XBQLVS

63

64

65

66

MexaHnyeckas SHEeprusi.
Kunernueckas n
MOTEHIMAIbHAS DHEPTUS

3aKOH COXpaHECHHUS
MEXaHUYECKOH SHeprun

YPpOK-3KCIIEPUMEHT IO TEME
"DKCrnepUMEHTAILHOE
onpeieJICHuE U3MEHEHUS
KUHETUYECKON U
MOTEHIUATBHON SHEPTUU MPU
CKaTBIBAHUH TEJIa TIO
HaKJIOHHOM MIOCKOCTH"

KonTtponbHas pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprus»

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

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

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




PesepHbIii ypok. Pabota ¢
67 TEKCTAMU II0 TEME
"MexaHndeckoe aBrxeHue"

PesepHbIii ypok. Pabota ¢
68 TeKcTamu 1o Teme "Pabora.
MomugHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

https://m.edsoo.ru/MJJIPGGSA3

https://m.edsoo.ru/XT2SMNZYM




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOHGKYHﬂpHO-KHHCTH‘ICCKOﬁ
TCOPHUHU U UX OIIBITHLIC
MMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

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

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEPAOro, JKUAKOTO U

ra3000pa3HOro COCTOSTHUH
BEILIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OObsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
raz000pa3HOro COCTOSTHUMN
BElIeCTBa Ha OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpuu

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

Kpucrannmueckue u
amop(dHbIE Tea
CwmauuBaHue u
KaWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE
TennoBoe pacmmpenue u
cKaThe

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

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

https://m.edsoo.ru/I3N30KS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenHsis sHeprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEH YHEPTUHU

Buns! Tenonepenaun

https://m.edsoo.ru/SXSV6F15B

https://m.edsoo.ru/BBVCI9IMHG6

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHpepeHuus
"ITpakTHueckoe
MCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIEAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEILI0TEL.
VY nenbpHas TEIUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TertooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBJICHUS
TemI000MeHa pu
CMEIIMBaHUH XOJIOAHOH U
ropsiuer BosI"

PacuyeT xoauyecTBa TEIIOTHL,
HEOOXOIMMOTI0 IS
HarpeBaHus Teja u
BBIJICJIIEMOTO UM TIPU
OXJaXJICHUU

https://m.edsoo.ru/8§8291DDIZ

https://m.edsoo.ru/P5S2QUVQJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW




16

17

JlaGopaTtopHnas pabota
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BemecTBa"

DOHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHMS

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

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

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIMYECKUX TEJl.
VY nenpHas TEIUIOTa IJIAaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHnast pabota
"Onpenenenue yaeabHOU
TEIUIOTHI TIJIaBJICHUS JIbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenwue. Y nenbHas Temiora
napooOpa3zoBaHUs U
KOHJIeHCAllUU. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT
aTMOC(EepHOTO JTaBJICHUS

Bnaxnocts BO3ayXa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

Pemenue 3agaq Ha
ONPEIEIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo.ru/LCOQXVHGHD

https://m.edsoo.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37WO0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneit. [lapoBas

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




25

TypOuHa. [[Burarens
BHYTPEHHETO CTOpaHUs

KIIJI TenoBoro gABurares.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CpeIbI

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHMsI U
[IpEBpALIECHUs SHEPTUHU B
TETJIOBBIX MTPOIIEccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHOMN
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BerecTna"

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

28

KonTtponpsHas pabora o Teme
"TennoBble IBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemecTna'

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

29

30

31

DnekTpuzanus Tei. J[Ba pona
IIEKTPUICCKUX 3aPSIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
UHIYKLUEU U IIpU
CONIPUKOCHOBEHUH"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/9E§SKDQMD

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

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JIEKTPUYECKOTO TOJIA.

https://m.edsoo.ru/N79CZGZ1J




33

[TpuHUIMI CyTIEpHO3UIIH
ANEKTPUYECKHUX TOJEN
Hocurenu snextpuueckux
3apsiAoB. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

IIpoBOIHUKY U TUAIEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOTO 3apsijia

https://m.edsoo.ru/U8JR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsII0B

DIIEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKAa

JlericTBUA 2IIEKTPUUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelicTBHE AIEKTPUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.edsoo.ru/SXWWOSWIJI5

https://m.edsoo.ru/IS1IMP3J3M

https://m.edsoo.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUI TOK B
MeTaJuIax, XKUJIKOCTSIX U razax

https://m.edsoo.ru/E4ACOOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
PEryJIupOBaHKUE CUITBI TOKA"

0.5

https://m.edsoo.ru/ROW7KUDDO

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




42

43

44

45

46

47

48

DJeKTpUYECKOoe HapsKeHHE.
Bonbr™merp. JIabopaTopHast
pabota "H3mepenue u
pEryJIupoBaHKUe HAPSHKEHUS"

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COITIPOTUBJICHHUE
BC€IICCTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COIMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIaIN
MOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCUMOCTD CHUJIBI TOKA OT
HanpsokeHus. 3akoH Oma aiis
ydacTKa Ienu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO uepe3
PE3UCTOP, OT COMPOTUBIICHHS
pe3UCTOpa U HANPSHKCHUSI Ha
pesucrope”

[TocnenoBarenbHOE U
napansielbHOe COeAMHEHUS
IIPOBOJTHUKOB
JlaGoparopHas paboTa

"ITpoBepka npaBuiIa CI0KEHHUS
HaIpPsHKEHUN TIPU

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO0SPC4G

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

https://m.edsoo.ru/VEZPE7Q8Q

https://m.edsoo.ru/X5STHIN3RM

https://m.eds00.ru/HJ990Q3493

https://m.edsoo.ru/VQ3VYPOTS8




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s1 CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha
npuMeHeHue 3akona Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZJ

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

51

Pabora 1 MoIIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

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

52

JlaGopaTtopHnast pabora
"Omnpenenenne paboTh U
MOIITHOCTH JJIEKTPUIECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IIIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

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

54

55

[TocTosiHHBIE MATHUTHI, KX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHue nosiel NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/KL1ZHIKQF

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




56

57

58

MaruutHoe nojie. MarautHoe
oJjIe 3eMJIU U €T0 3HAYCHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DneKTpruUeCcKue 3apsabl.
3apspKeHHbIE Tela U UX
B3aumojiericTBus. [locTosTHHBIN
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"DIeKTpUUECKUe 3apsiabl.
3apspKeHHBIE Tea U UX
B3aumojiericTBus. [locTostHHBIN
AIIEKTPUYECKH TOK" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

59

PesepsHslil ypok. Pabora ¢
TEKCTaMH T10 TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
Tok" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
0JI€ 3JIEKTPUYECKOI0 TOKa
MarauTHo€e 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3yuenune neicTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




62

MarHMTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JICKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JlaboparopHast
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aneKTpoaBUraTes"

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

63

64

65

66

67

Onbiter @apazes. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOsl
HOJYYEHUs HIEKTPUIECKONH
SHEpPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
saBiIeHNS"

KonTpomnpHas pabota mo Teme
"DIeKTpUUECKNE U MATHUTHbIE
ABJICHUS"

PeseprHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrlie
siBieHus"”

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

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




PesepHbIii ypok. Pabota ¢
68 TEKCTAMU II0 TEME
"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KJIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JABUKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'O IBUXKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPsIMOJIMHEWHOE
JIBUKEHUE

HepaBnomepHoe
MPSAMOJIMHEITHOE IBUKEHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe

PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh NpSIMOJIMHEHNHOTO
PaBHOYCKOPEHHOTO JTBM)KECHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTopHas pabota
"OnpeneneHne yCKOpeHus Tea
MIPH PaBHOYCKOPEHHOM
JBMKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

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




CB00OgHOE MaIEHHE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
OmnslTel ["annines
PaBHOMEpHOE ABMKEHUE TIO
OK "octH. [lepuos u yacrora

9 Py p . A https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeitHas u
YTJIOBasi CKOPOCTH

€HTPOCTPEMUTEILHOE

10 Henrpoctpemutenyy https://m.edsoo.ru/OSLEFGWEZY
yCKOpEHHUE
IIepBe1it 3ak0oH HproTOHA.

11 https://m.edsoo.ru/T4DTURL3K
Bexkrtop cubr
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHogeiicTByIOIIas cuia
Tpertuit 3axkoH HeroToHa.

13 PETHI 3aKOH HpIOTOH htps://m.edsoo.r/XPFYG64RM
Cyneprno3unus cui
Pemrenue 3agad Ha npuMcHEHHE

14 A p hitps://m.eds00.r/GEM2S4HK9
3axoHOB Hbrorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau mo reme «Cuita

16 https://m.edsoo.ru/HML1AMNI12
YIIPYTOCTH
JlaGopatopHnas pabora

17 «OmnpenenenHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/B4AWPRASI7
Pemenne 3amay mo reme «Cuita

19 https://m.edsoo.ru/PJDH2DC9T
TPCHUS
JlaGopatopHnas pabora

20 "Onpenenenune ko3 duimeHTa https://m.edsoo.ru/C56RD8KX8

TPEHUS CKOJIbKEHUS"
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23

24

Permrenue 3agad mo reme
"3axonsl HeroTona. Cuia
ynpyroctu. Cuia Tpenus”

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUSI.
YckopeHnue cBOOOAHOTO
naIeHus
Ypok-koHpepeHIus
"JIBUKEHUE TEN BOKPYT
IPaBUTALMOHHOTO IIEHTpa
(Conueunas cucrema).
lanaktuku"

Pemenue 3amau nmo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO

TAroTeHusa"

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.eds00.ru/VO2GV8YAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

https://m.eds00.ru/563XRG6ED

26

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHus. MOMEHT CUIIBI.
enTtp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOJIFOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO

TeJla C 3aKPEIIIEHHON OChIO
BpauieHusl. MOMEHT CHUIIBIL.
IenTtp TsKECTH

https://m.edsoo.ru/GAMQWA4SLS




28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsoKecTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.
BzanmoneiicrBue ten"

KonTponbnas pabota no teme

"MexaHn4yeCcKoe IBUKEHUE.
BsaumogeiictBue Ten"

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

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

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmmnynsc Tenma. UMmysnbsc Cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJEHCTBUE

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

32

33

34

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMIysbca"
VYpoxk-koHpepeHuus
"PeakTHBHOE JBUKEHHE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

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

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cuitbl TSKECTH, CHITBI
YIOPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlabopaTopHas pabota
«Omnpenenenne pabOThHI CHITBI
TPEHUS IIPU PAaBHOMEPHOM
ABHWXKCHUU TEJIa 110
TOPU30HTAILHOM TOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8
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38

CBs3b 3HEprUU U paboTBHI.
ITorenumanpHas sHEpPrust
Kunernyeckas sHeprus.

Teopema 0 KHHETHYECKOM
SHEPrUu

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUHU B
MeXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopuas pabora
«M3yueHue 3aKk0HA COXPaHCHHUS
SHEPTHM»

KonebaTenpHoe ABMKCHUE U
€ro XapaKTEePUCTHKH
3aryxaromue KojeOaHusl.

BrinyxaeHnsie KoneOaHusl.
Pezonanc

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

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

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

43

44
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MaremMaTnyeckuil u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD TIepHOa
KOJICOaHHI OT )KECTKOCTH
IIPY>XUHBL ¥ MACCHI IPy3a»

HpeBpameHHe OHCPTHUHU IIPpU
MEXaHHUYECKHX KOJICOaHMSIX

JlabopaTopHas pabota
«OrmpeeneHne 4acToThl U
nepuoja Konebanui
MPYKUHHOTO MasiTHUKa»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCHMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacChI Tpy3a»

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

48

49

50

MexanndecKre BOJIHEI.

CBolCTBa MEXaHUYSCKUX BOJIH.

[IpononpHBIE U TONIEPEYHbBIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpakK€HUE 3BYyKa

https://m.edsoo.ru/QHBQ3U5XV

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

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS
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54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUNA PE30HAHC
VYpoxk-koHpepeHuus
"VbTpa3ByK U HHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVSTM
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56

57

KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHUSI.
MexaHn4ecKkue KojacOaHus 1
BOJHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmnus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJH JIJIS
COTOBOM CBA3U"

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

59

VYpok-uccnenonanue "M3yuenue
CBOMCTB 2JIEKTPOMATrHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONPEACIICHUE YaCTOThI U IJIUHBI
3JIEKTPOMATHUTHOUN BOJIHBI

DneKTpOMarHuTHas MPUPoa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

HcTounuku cera.
[IpssMonuneiHOe
pacnpoCTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

https://m.edso0o0.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

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

65

3aKOH OTpaXCHHUS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTPAKECHHE
cBera. Mcrosib30BaHue MOTHOTO
BHYTPCHHETO OTPAXXCHHUS B
OINITUYECKUX CBETOBOIAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7THV6E2W

66

Jlaboparopuas pabota
"UccnenoBanue 3aBUCUMOCTH
yIJIa IPeIOMIICHUS] CBETOBOTO
JydYa OT yIJia maJicHus Ha
rpaHuue "Bo3yx-cTekno""

https://m.edso00.ru/R8OOIT10S

67

VYpok-koHpepeHus

"M cnop30BaHKe OJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBs3b"

https://m.edsoo.ru/0L9F63ZRU

68

JIuusel. OnTnyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

70

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
paccTOsIHUSA U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJJ
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Ypok-koH(bepeHIus
"Ontuyeckue JIMH30BbIE
npudopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHpepenrus "leexTo

3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CreKTpaabHbIX
uBeToB. Jlucrnepcus ceera

Jlaboparopnas pabota "OnbIThI

10 Pa3JI0KEHHUIO O0EIoro CBeTa B

CIIEKTP U BOCIIPUATHIO LIBETA
MMpeaAMETOB IIPU UX
Ha0JII0/IEHUH Yepe3 I[BETOBbIE

¢bunabTpel"

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u nuppaxuus”
OmnbiThl Pesepdopaa u
IUIaHETapHask MOJENIb aTOMa

[Toctynatel bopa. Monens
atoma bopa

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

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

79

Hcnyckanue u normnonieHue
cBera aToMoM. KBaHTEI.
JInnenyaThle CIIEKTPHI

https://m.edsoo.ru/MO9LRTHPCO




YpoK-npakTUKym

80 "HalutoieHne CieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"
81 PagnoakTUBHOCTE U €€ BUIILI https://m.edsoo.ru/22H32JWLM
CTtpoeHune aTOMHOTO SIpa.
82 0 p AP https://m.edsoo.ru/IRVESKOFK
YKJIOHHAsi MOJIETTb
PannoakTuBHBIE IPEBPALICHUS.
83 n g peppatt https://m.edsoo.ru/RA796TPSP
30TOIBI
Pemrenne 3amad mo reme:
84 "PanuoaKTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"
85 [Tepuon monypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koH(bepeHus
86 "PannoakTuBHBIE U31yYEHUS B https://m.edso0.ru/X1J4002C4
MpUpO/Ie, MEAULINHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI
87 COXpaHEeHMs 3apsA10BOro U https://m.edsoo.ru/YOQ2XMKOQO
MacCOBOT'O YHCE
DHePrus CBsI3U aTOMHBIX SIIED.
88 C P sep https://m.edsoo.ru/NSTEUFIO3
BSI3b MacChl U SHEPTUHU
Pemenne 3amau mo treme
89 ne 8 " https://m.edsoo.ru/OD4KHLQ4T
JIEPHBIC PEAKIINH
Peakuuu cunrtesa U gejieHus
90 snep. icTounuku sHepruun https://m.edsoo.ru/RMBFQBND7
ConHia u 3BE3]
Vpoxk-koH(Dpepernus "AnepHas
91 p (epenn sep https://m.edsoo.ru/QTNWFEFW90Q

sHepreTuka. JlencTeus
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93

94

paZlMOAKTUBHBIX U3JIy4EHUI Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBIC BOJTHBI.
KBanToBble siBaeHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumopeiictue ten"

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

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

95

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEMe
"TeruioBele poueccsl”

https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpEeHue, 06061IEHNE.
Pemenne pacueTHsIX U
KaueCTBEHHBIX 3aJa4 110 TeMe

"KIIJI TerioBeIX aBUrarencii'

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6o0IIEHNE.
Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KII anekTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

IToBTOpenue, o0o0IIeHNE.
JlabopaTopHblie pabOTHI 1O
Kypcy "CBeToBble sIBJICHHS"

https://m.edsoo.ru/FK30FNRHX
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[ToBTOpeHuEe, 0600IIEHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpeHME, 0600MIIEHNE.
PaboTta ¢ TekcTaMu 10 TEME
"KonebaHus 1 BOIHBI"
[ToBTOpeHME, 0000IIEHNE.
PaboTta ¢ TekcTaMH 110 TEME
"CBeTOBBIC sIBICHHUA"

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

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

102

[ToBTOpenue, obo0IEHNE.
Pabora ¢ Tekcramu o Teme
"KBanToBas u siaepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NU8

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCK06 SABJICHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1auy B y4yeOHYI0, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUIN

1.4

ONMCHIBATh WM3yYEHHBIC CBOMCTBA Tel W (DU3WYECKHE SIBICHUS,
UCTOJB3ysd (DU3MYECKHE BEIUYMHBI, TPU OIHMCAHUH IPABUILHO
TPAKTOBAaTh (DU3MUYECKUH CMBICI WCIOIB3YEMbIX BEIHYHH, WX
0003HAYEeHHUS] W EOUHUIBI (PUINYECKUX BEIMYWH, HAXOIUTh
(GOopMyIIbI, CBSI3BIBAIOIINE JIAHHYIO (DU3HUYECKYIO0 BEJIMYHUHY C
JIPYTUMHU BEJIMUYMHAMU, CTPOUTH TpadUKH U3YUEHHBIX 3aBUCIMOCTEMN
(hbU3UYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3NUECKHE SBJICHUS U MPOLECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU OITOM [JaBaTb CIIOBECHYIO
(GopMyIHpOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHHUE

1.6

1.7

1.8

OOBSACHATH (PU3NYECKHE SBJICHUS, POLIECCH] U CBOWCTBA TEJ, B TOM
4ylucllie M B KOHTEKCTE CHUTyalMil IpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIBISTH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 | — 2 jormyeckux miaroB ¢ omopoid Ha 1 — 2
W3YYECHHBIX CBOMCTBa (PU3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHa
WJIM 3aKOHOMEPHOCTH

pemare pacy€THbIE 3aAauu B 1 — 2 NelCTBUSA, UCIIONIb3YS 3aKOHBI U
(dbopMyIbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHalM3a yCJIOBMS  3aJladyd  3allMChIBATH  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (U3MYECKUE BEIMYMHBI B (OPMYJbl U TNPOBOJIUTH
pacuéTbl, HAaXOIUTh CIPAaBOYHBIE JaHHbBIE, HEOOXOAMMBIEC JUIS
peumieHuss  3a1ad, OLEHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOMN
($u3NYeCcKOi BETUUHHBI

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIH
(u3MYecKUX METOJO0B, B ONHCAHUM HCCJIEIOBAaHUS BBIIEIATH
MpoBeEpsieMOe  MPEAINoyokKeHue  (Tumoresy),  pasiaudyarb U
WHTEPIPETUPOBATH IMOJYUYEHHBIM pe3yabTaT, HAXOAUTh OIIMOKU B
XO0J¢ OIlbITa, ACJIATh BBIBOJELI 110 CI'0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITHEL 10 H36JIIO,Z[€HI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU WJIHA
(U3MYECKUX  CBOMCTB  Tel:  (HOpMYyJIUpPOBATH  IMPOBEPSIEMBIC




1.10

1.11

1.12

NPENOoJI0KEeHNs, CcOOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (POPMYIUPOBATH BHIBO/IBI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
nu(POBBIX MPUOOPOB, 3AMHUCHIBATH MMOKa3aHUS MPUOOPOB C YUETOM
3a/TAaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUI

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEIMYUHBI OT JIPYroil C WCIONb30BAaHUEM TPSAMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHWPOBAHMWU Y4eOHOTO HCCIICIOBAaHUS, COOMPATh
YCTQaHOBKY U BBINOJHATH HW3MEPEHUs, CIEAYS MPEIIOKEHHOMY
wiaHy, (uUKCUpoBaTh pE3yabTaThl MOJXYYCHHOH 3aBHCHMOCTH
(U3NYEeCKUX BETMYMH B BHUJIE MPEAJIOKEHHBIX TaOIHIl U TpaduKoB,
Je7IaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICTOBAHUS

MIPOBOJUTh KOCBEHHBbIE H3MEpEeHUs] (U3UUYECKUX BEIHYUH, CIEIys
NPEIJIOKEHHON  HMHCTPYKUMHU: TIPU  BBINOJHEHUU  HU3MEPEHHI
coOupaTh KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCISATH 3HAUCHUE
MCKOMOM BEITWYHNHEI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu pabdoTe cC
J1a00paTOPHBIM 000PYIOBAHUEM

yKa3blBaTh MPUHLMUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3y4ECHHBIX
MPUOOPOB M TEXHHUYECKUX YCTPOWCTB C IOMOIINBIO UX OIHMCAHUS,
WCTIONB3YSl 3HAHUSA O CBOMCTBaX (U3MYECKHX SBIECHUN U
HE0O0XO0MMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

MPUBOJUTL TpUMepbl (HaXxoAWTh HHGOpPMaLKIO O NpUMepax)
MPAKTUYECKOTO  HCIONb30BaHMs  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HHM I  oOecrieueHuss O€30MacCHOCTH TIPH
oOpamieHun ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHs 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYXKAIOLIEH cpene

OCYHICCTBJIATDH OT60p HNCTOYHUKOB HH(bOpMaHHH B CCTH I/IHTepHCT B
COOTBCTCTBUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
UMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHHUKOB
BBIJIACIIATH I/IHCbOpMaI_[I/I}O, KOTOpasa ABJIACTCA HpOTHBOpG‘-IHBOfI I
MOKET OBITh HCHOCTOBepHOﬁ

HCII0JIb30BATh npu BBIINIOJTHEHUH y4eOHBIX 3aJlaHui
Hay4YHONIONYJISAPHYIO  JUTEepaTypy  (U3MUECKOro  CcoJepKaHus,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu VHTepHeT, BIageTh
npuémMamu KOHCIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus
nH(pOpMaIUY U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO

co3aaBaThb CcOOCTBEHHEIE KpaTKUC MUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 WCTOYHHKOB UHPOpMaANuu (HU3HUECKOTO
coJIepKaHusl, B TOM YHCJI€ TMyOIMYHO JIeJIaTh KPaTKue COOOIIEHUS O
pe3ylbTaTtax MPOEKTOB WM YYE€OHBIX HCCIEAOBAHUN, TPU ITOM
rpaMOTHO HMCIIOJb30BaTh M3YYEHHbI MOHSATUWHBIA ammapar Kypca
(U3MKH, CONPOBOXK/IATH BHICTYIUICHHUE MTPE3CHTAIIUCH

1.19

OpU  BBHINOJHEHHMM  Y4EOHBIX TPOEKTOB M HCCIICAOBAHUMA
pacmpenenaTh O00S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICIUTb 3a BBIIIOJHCHUCM IIJIaHA
IEHCTBUI, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIaJ B




JACATCIIBHOCTD TPYIIIIEBI, BBICTPAanBATh KOMMYHUKATHBHOC
BSaHMOHCfICTBI/Ie, YUYUTBIBAsA MHCHUC OKPYXKaKOIINUX

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYECKHE SIBICHUS B IPUPOIE,
MIPH STOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBICHUN

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, TpPU ONMHCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,
0003HAYEHUsI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN
(buU3NYEeCKUX BETUUYNH

XapaKkTepu3oBaTh CBOWCTBA Tell, (U3NUECKUE SIBICHUS U MPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alHChIBaTh €ro MaTreMaTH4YecKoe
BBIPAKCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii TNPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 normyeckux mIaroB ¢ NOMoIpl0 1 — 2 M3y4eHHBIX CBOMCTBA
(bu3nyYecKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacy€THbIe 3aa4u B 2 — 3 IENCTBHS, UCIOJIb3YSl 3aKOHBI U
dbopMyIbl, CcBsi3pIBatolMe (DU3MUECKHE BEIWYUHBI: HA OCHOBE
aHaliM3a YCJIOBHUA 3a/1a4M 3alMChIBATH KPaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JAaHHBIX JUIS PEIICHUs 3a/Ja4yl, BBIOUPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pelIeHus, IPOBOAUTHh PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3Ha4YeHWE (U3UYECKOW BEIIMYUHBI C
W3BECTHBIMU JAHHBIMU

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH TOMOIIU
(bU3UYECKUX METOJOB, WCIIONB3YyS OMUCAHWE MCCIECIOBaHMUSI,
BBIJIEJISITH TPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MTPAaBUILHOCTh
TOPSIAKA TPOBEICHHMS MCCIICIOBAHUS, JIETATh BHIBOJIBI

1.9

IPOBOANTH OMBITHI NO HAOMIOACHHIO (U3MUCCKUX SBICHUH WIN
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaThb  MpOBEpSEMBbIC
IPEANONIOKEHUS,, COOMpaTh YCTaHOBKY M3  IPEAJIOKECHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSAMbIE MU3MEPEHUs C HCIOJIb30BAHHEM aHAJOTOBBIX
NpuOOpPOB M JAaTYMKOB (U3MYECKUX BEIUYMH, CpPaBHUBATh




1.11

pe3yNbTaThl M3MEpPEeHUul ¢ y4€ToM 3aJaHHOW  aOCONFOTHOU
MOTPEIIHOCTH

MPOBOAUTHh HCCIEAOBAaHUE 3aBUCHUMOCTH OIHOW  (hu3HuecKoit
BEJIMYHUHBI OT JAPYrod C HCHOJB30BAHUEM IPSAMBIX H3MEPEHUI:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUus, Cleqys MPEeAJOoXKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJIE TAOJIUIl U TpadUKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIICOBAHMUS

1.12

1.13

MPOBOANTh  KOCBEHHBIC U3MEpPEHHS  (PU3WYECKUX  BEIMYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH
3HAYEHUE BEITUYUHBI

coONIOaTh MpaBUiia TEXHUKU OE30IacCHOCTH Mpu  paboTe ¢
1a00paTOPHBIM 000PYIOBaHHEM

1.14

1.15

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpPHOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HAa HX OIMCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaX (M3MYECKHX SBICHUA W HEOOXOAMMEIC
¢du3nyeckre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTHIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpPHI IO CXEeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JJEKTPUYECKUX LENed C IMOCIENOBATEIbHBIM M IapaJuICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUUYECKUX LIEeTIEH

1.16

1.17

MPUBOJIUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHHUS ~ (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HHM I  oOecrieueHuss O€30MacCHOCTH TIPH
oOpamieHun ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAaHEHHs 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYXKAIOLIEH cpene

OCYIIECTBISATh MOUCK HMH(pOpMamuu (U3NYECKOTO COMEpKaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOTHUTEIBHBIX WCTOYHUKOB BBIACIATH HH(POpMANNIO, KOTOpas
SBJISIETCS] MPOTHUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOU

WCIIOJIb30BaTh TIPU BBIMOJHEHUM Y4YEOHBIX 3aJaHUA HAy4YHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3HUECKOro CoJep:KaHus, CIIPaBOYHbIE
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIH U3 OHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHbIE IHUCbMEHHbIE U KpaTKUE YCTHBIE
cooOmieHusi, 0000mas WHPOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB
(GU3MYECKOTO CO/Iep)KaHUs, B TOM YHCIe MyOJMYHO MPEACTaBIAThH
pe3yJIbTaThl MPOEKTHOUN UITN UCCIEN0BATENBCKOMN NESITEIbHOCTH, TPU
9TOM TPaMOTHO MCIIOJIb30BATh W3YYCHHBIN IOHATUUHBIN amnmnapar
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPEe3eHTalMeN

1.20

IIPU BBITIOJTHEHUH y4EOHBIX IPOEKTOB U UCCIIEAOBAHUM (PU3NUECKUX
MIPOIIECCOB pacIpesieNiaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMHM 3aJa4aMH, CJICAWTHh 3a BBIIOJIHEHUEM ILIaHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJIeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJaJ B JAEATENbHOCTh TPYIIBI, BHICTPaUBATh




KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSBISAS  TOTOBHOCTH
pazpemiath KOHGIUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCK06 SABJICHUC

pacrio3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SBICHUS B MIPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yuyeOHYI0, BbIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh WM3yYEHHBIC CBOMCTBA Tel W (DU3WYECKHE SIBICHUS,
UCTOJB3ysd (DU3MYECKHE BEIUYMHBI, TPU OIHMCAHUH IPABUILHO
TPaKTOBaTh  (DU3WYECKH CMBICT  HCIOJNB3yeMBIX  BEJIUYHH,
00O3HAYCHHUST ¥ CIUHMIBI (U3NYCCKUX BEJIWYMH, HAXOIHUTh
(GOopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (U3HYECKYIO0 BEIHYHUHY C
JIPYTUMHU BEeJIHMYMHAMH, CTPOUTH TpadUKH U3YUEHHBIX 3aBUCIMOCTEMN
(bU3UYECKUX BEITUYHUH

1.5

1.6

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU OITOM [JaBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHAa U 3alHChIBaTh €ro0 MaTeMaTH4eCKoe
BBIPAKEHUE

OOBACHATH (PU3UUYECKHE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii MNPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKuX IIaroB ¢ MOMOIIbI0 2 — 3 M3yUYEHHBIX CBOMCTBA
(bu3nyecKuX sIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3a7auyu (omuparommecs Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONB3Ys] 3aKOHbI U (OPMYJBI, CBS3BIBAIOLINE
¢u3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBMS 3aJauu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME WIIU
M30bITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS pELIeHUs, IPOBOAUTH Pacué€Thl U OLICHMBATh PEAIMCTUYHOCTH
MOJIYY€HHOTO 3HAaYeHUs (PU3HMUECKON BEITMUUHBI

1.8

pacro3HaBaTh MpOOJEMBbI, KOTOPblE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3HUECKUX METOJIOB, UCTIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMSI, BBIICISATD
MIPOBEPSIEMOE MPEATIONOKEHNE, OLEHUBATh MPABUIBHOCTh IMOPSIKA
IIPOBEICHUS] MUCCIIEAOBAHMs, J€laTh BBIBOJbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOMIOICHUN U OMBITOB

1.9

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEILHO COOMpATh YCTAHOBKY U3
M30BITOYHOTO0 HabOpa 00OpYIOBaHMS, ONMUCHIBATH XOJ OMBITA M €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TPU HEOOXOIUMOCTH CEPHI0 NPSIMBIX H3MEPCHHUIA,
OTIpeNeisisi CpellHee 3HAUYCHUE H3MepseMOl BelIHuuHbl ((POKYCHOE
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba
U3MepeHus (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJIE TaOIUIN
rpaduKoB, JeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICJOBAHUS

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBaTh ~ M3MEpPEHHs,  coOuparb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAys MNPeIOKEHHON
WHCTPYKLUHU, BBIYHUCIATH 3HAYCHUE BEJIMYMHBI M AHAIW3UPOBATH
IIOJIyYEHHBbIE pEe3YylbTaTbl C Y4ETOM 3aJaHHOM IOrPELIHOCTH
U3MEPEHUI

1.13

1.14

1.15

coOnrofaTh MpaBuUja TEXHUKH Oe30macHOCTH Ipu pabdoTe cC
J1a00paTOPHBIM 000PYI0BAHUEM

pa3jindaTb OCHOBHBIC NTPHU3HAKHU H3YUCHHBIX (I)I/I3I/I‘IGCKI/IX MOHeHeﬁZ
MaTtceprajibHad TOYKa, a0COJIFOTHO TBépI[Oe TCIIO0, TOYCYHBIN
HCTOYHHUK CBCTA, JIy4, TOHKAaA JIMH3a, IJIaHETapHasd MOACIIb aTOMa,
HYKJIOHHAA MOACJIb ATOMHOI'O sgapa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOHM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKHX SIBICHUH U HEOoOXOAUMBIE
(u3nyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEHICHUN Y4eOHO-NTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS U300paKeHUH B IIJIOCKOM
3epKaJie ¥ cOOMparolLel JINH3e

1.17

1.18

1.19

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGQOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONB30BaHWsS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOW KW3HHM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpamieHun ¢ TpubopaMHd UM TEXHHYECKUMH YCTPONCTBaMH,
COXpAaHEHUS 3J0pOBbS M COOJIOJEHHUS HOPM HKOJOIMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIATh MOUCK HMH(pOpManuu (PU3NYECKOTO COJEPKAaHUS B
cetu MnaTEpHET, cCaMOCTOSTENbHO (GOPMYITHPYST TTOMCKOBBIN 3aIpoc,
HAXOOUTh IYTH OIPEHEICHUS JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIUi HAa OCHOBE MMEIOIIMXCSI 3HAHWUW M JOTOTHUTEIBHBIX
HCTOYHHUKOB

HCIIOJIb30BaTb IIpW  BBIIIOJHCHHUU y‘-Ie6HBIX Sa)IaHI/Iﬁ HAay4YHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOrO COAEp)KaHusl, CIIPABOYHBIC
MaTtepuaibl, pecypchl ceTd MHTepHeT; BhaaeTh npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUN U3 OTHON
3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE WH(pOpPMAIMM M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
cofiepKaHus, ITyOJIMYHO MPEACTABIATh PE3yJAbTAaThl IPOSKTHON MM




1.21

HCCIEAOBATEIIbCKON  NEATeNIbHOCTH, TPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh M3yYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro
pa3nena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE IMPE3CHTALUEH C
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

MIPH BBIMOJHEHUH YY€OHBIX MTPOEKTOB U UCCIIEeI0BAaHUHN (PU3HUECKUX
MIPOILIECCOB PACIIPEeNIATh 0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C
[OCTaBJICHHBIMM 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIbl, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOSABISAL  T'OTOBHOCTh
pazpemiath KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Koxa Kon
IIpoBepsiemble 3JIeMEHTBI COIEPKAHUS
pasaea 3JIeMeHTa
®UBUKA U EE POJIb B IIOSHAHNI OKPYKAIOIIIET'O MUPA
®uszuka — Hayka O Mnpupone. SBineHus NOpUPOIBI.
1.1 dusndyeckue SIBJICHHSA: MEXaHUYECKHE, TEIUIOBEIC,
JJIEKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC
Odusnueckue BeNWYUHBL. 3Mepenue (Quznueckux
1.2 BenuuuH. @Dwusnueckue npubopel. IlorpentHocTh
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUILL
EcrecTBeHHOHAYYHBII METOJ| MO3HAHUA: HAOIIOICHUE,
1 13 IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABUKEHUE TUIIOTE3,
SKCIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHEHHE
Ha0JII01aEMOr0 SIBJIEHUS
14 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue padbOTHI:
N3mepenune paccTosHUM.
15 N3mepenue 00bEMa KUAKOCTH U TBEPJOTO TEA.
) Omnpezenenne pa3MepoB MaJbIX TeJ.
Nsmepenue TEeMITepaTyphl npu IIOMOIIA
KUJKOCTHOTO TEPMOMETpPA U IATUYMKA TEMIIEPATYPbI
IIEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHMU BEILIECTBA
CrpoeHue BemiecTBa: aToMbl M MOJEKYNbI, HX
2.1 pa3Mepbl. OmBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE
BEIIISCTBA
JIBrxkenne wyactul BemlecTBa. CBsA3b CKOPOCTH
2.2 JIBIDKEHUS 4YacTUIl C TeMmieparypoil. bpoyHoBckoe
nBuxkeHue, Tuddy3us
23 B3anmMopeiicTBre yacTHI] BEIIECTBA: PUTSKEHUE U
OTTAJIKNBAHHE
ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE ra3oB,
) KUIKOCTEH ©W  TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
2.4 B3auMocBsI3p MexJly CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSIX M WX AaTOMHO-MOJICKYJSPHBIM
CTPOECHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue pabOTHI:
Onenka aMaMeTpa aromMa METOJIOM PsiioB  (C
ucrnolib3oBanueM ¢Gotorpaduii).
2.6 OnbITel MO HAOIIOMCHUIO TEIJIOBOTO PACIIUPEHUS
ras3os.
OmnpITel 1O OOHApPY)KEHHUIO  JNEUCTBUS  CHII
MOJIEKYJIIPHOTO TPUTSKEHUS




JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JIBUKEHHUE. PaBHoMepHOE u
HEPaBHOMEPHOE IBUKEHUE

3.1

Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM
JBH>KEHUHU. Pacu€r myTu U BpEMEHH JIBUKEHHUS

3.2

SIBnenne nHepuuu. 3aKoH MHEepUUHU. B3anmonelictBre
33 TEJ KaK PUYMHA U3MEHEHHS CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa HUHEPTHOCTH Teja

IImoTHOCTE BCIICCTBA. CBs13b IIJIOTHOCTHU C

34 i
KOJIMYCCTBOM MOJICKYJ B €IMHUILIC 00BéMa BCIICCTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MIOMOIIBIO JUHAMOMETPA

3.6

SIBIeHME TATOTEHUS U criia TshkecTH. Cuiia TSKeCTH

3.7
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna Tpenusi. TpeHHE CKOJBXEHHUS M TPEHHE TOKOS.

3.8
Tpenue B mpupojie U TEXHUKE

Cilo’)keHHe CWJI, HaMpaBJICHHBIX MO OJHON MPSIMOM.

39 N
PaBHOElCTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUKEHUS
(wapuka B OKHIKOCTH, MOJEIH 3JIEKTPHUECKOTO
apTomMoOmWIIAs W Tak pgainee). OmnpeneneHue CpenHen
CKOPOCTH CKOJIbXKEHHs Opycka WIM [IapuKa IO
3.10 HaKJIOHHOM TuiockocTH. OrmnpeneneHue IUIOTHOCTU
TBEpaoro  Tterna.  OMmBITBL,  JAEMOHCTPUPYIOLIHE
3aBUCHMOCTh pacTskeHus (aeopmanyiu) Npy>KuHbl OT
NPUIOKEHHON cuiibl. ONBITHL, JIEMOHCTPUPYIOLINE
3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela u
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

DU3NYECKUE ABJICHUS B IIPUPOJE: IIPUMEPHI IBHKEHUA C
3.11 Pa3IMYHBIMM CKOPOCTSIMH B )KHBOM M HEXKUBOM ITPUPOJIE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIIMITHUKA
JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B
Hasnenue TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

4.1 YBEITUYCHUS JaBICHUS

49 JaBnenne raza. 3aBHCHUMOCTb aBJICHUS Tras3a oOT
00BEMa, TeMIepaTypbl

43 [Tepenava naBiaeHust TBEPABIMU TEIIAMH, KUIKOCTSIMU H

razamu. 3axkoH [lackansd. [ITHeBMaTnyecKkre MaIInHbI

3aBI/ICI/IMOCTB OaBJICHUS JXKUIKOCTH OT FJIy6I/IHBI.
4.4 I'mapocraTnueckuit napajokc. CooOmaromuecs
COC}’I[BI. FI/II[paBJII/I‘-IeCKI/Ie MCXAHU3MBbI

Atmocdepa 3emnu U arMocepHOE JaBJICHUE.
4.5 [IpuumHBl  CymecTBOBaHHWS BO3AYIIHOW 00OJIOYKH
3emuu. OnbIT Toppuuenmnu. 3aBUCHUMOCTD




4.6

aTMOC(EepHOrO JABIEHHUS OT BBICOTHl HAJX YpPOBHEM
MOpst

N3mepenue armocdepnoro napnenusi. [Ipubopsl amns
M3MEPEHUs: aTMOC(EPHOTO AABICHHS

4.7

JleiicTBHE JXKUIKOCTH M ra3a Ha NOIPYKEHHOE B HUX
Teso0. BelTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena

4.8

[InaBanue ten. Boznyxomnnasanue

4.9

4.10

4.11

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTM Beca Tella B BOAE OT
00béMa TOTPYKEHHOW B JKHIKOCTh YacTH Teja.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, MOrpykEHHOE B JKUAKOCTb. IlIpoBepka
HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHIIBI, ACUCTBYIOLIEN
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIBbITHL,
JEMOHCTPUPYIOIIAE 3aBUCUMOCTb  BBITAJIKHBAIOIIEH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMaA
MOTPYXEHHON B JKUJKOCTb YaCTH TEJIa U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanume — apeomerpa  WiIn
KOHCTPYHUpOBaHUE JIOJKM M  olpeaeineHue  eé
Ipy30M0AbEMHOCTH

dusnueckue  SABICHUS B TNPUpPOJE:  BIMSIHUE
aTMOC(EpHOTO JaBJIICHUS HA JKUBOW OpraHM3M,
IJIaBaHUE PBIO

TexHuyeckue yCTpOHCTBA: COOOINAIONIUECS COCY/BI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1 Mexanuueckast pabota
5.2 Mexann4deckass MOIIHOCTD
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
m1ockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHeHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onmotoe  mpaBwio»  MexaHukd. Koadduuuent
5.5 MOJIE3HOIO  JAeWcTBUA  MexaHu3MmoB.  IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTeHImanpHasi SHEPTUM TeJA, MOJIHITOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprus
53 [lonnas mexaHuueckas SHEPrHs. 3aKkOH W3MEHEHHUS U
COXPaHEHUs MEXaHUYECKON SHEPrUU
[IpakTrueckue pabOTHI:
Omnpenenenue  paboThl  CHIBI  TPEHUS  MpH
59 PaBHOMEPHOM JIBJKEHMM Te€lda IO TOPU30HTAJIbHOU

noBepxHoctu. McciienoBanue  yclioBUMI ~ paBHOBECHS
pbryara. M3mepenue KIIJ[ HaKJIOHHOW TMJIOCKOCTH.
N3yuenue 3aKoHa COXpaHEHUsI MEXaHUYECKON YHEpruun




5.10

5.11

®dusznueckue SIBICHHUS B npupoac: pbiHaru B TCJIC
YCJI0BCKa

TexHuueckue yCTpOMCTBA: pblyar, MNOJABUKHBIA U
HEMOJIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE
MEXaHHU3MBI B OBITY

8 KVIACC

Kon Kon
pasaena 3JIEeMEHTA

6.1

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

TEIUIOBBIE ABJIEHW A

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU CTpPOEHHUs BemiecrBa. Macca U pasmepsl
MoJIeKyJl.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE
IIOJIOXKEHUSI MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

6.2

Mopnenn  TBEPAOro, IJKHIKOTO UM Ta3000pa3HOro
cocTosiHui BemiectBa. Kpucraminyeckue u amopdHsie
Tena

6.3

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOPHUH

6.4
6.5

6.6

CmMauynBaHue 1 KalmWJISIPHBIC ABJICHUA
Temmoroe pacIipeHuC U C:KaTue

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOpPOCTBIO
TEIJIOBOT'O ABM)KEHHUS YaCTHIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEN DHEPrUM: TEIUIONEpeaada U COBEPLICHUE
paboThHI

6.8

6.9

Bunapr TeIUIONepe1avuu: TETJIOTPOBOTHOCTb,
KOHBEKIIUSI, U3TYYEHUE

KomnyectBo  TemnoThl. YIenbHas  TEIJIOEMKOCTH
BEISCTBA

6.10

TemiooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHUE
TEIUI0BOro OaraHca

6.11

6.12

IInaBneune n OTBCPACBAHUC KPUCTATIIINICCKUX
BEILIECTB. Y IeIbHAas TEIUIOTa IUIaBIICHU

[TapooOpa3oBanne u  KoHaeHcamus. lcmapenwue.
Kunenne. VYaenpHas Teruota mapooOpa3oBaHMs.
3aBUCHMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO
JTaBJICHUS

6.13

BrnaxxHocts Bo3myxa

6.14

OHeprus TOmIMBa. Y IeJIbHas TEIJI0Ta CrOPaHus

6.15

[Mpuammner  paboTel  TeruioBbix aBurateneid  KITJ
TEIUIOBOTO ABUTATEls. TeINIoBhIe ABUTATENIN U 3aIHUTa
OKPY’KaloIlIei cpeibl




6.16

6.17

3aKOH COXpaHEHMs M T[pPEBpallleHUusT DHHEPruu B
TEIIOBBIX ITpoLiEcCcax

[TpakTyeckue paboOTHI:

OneiThl 1O OOHApY)XEHHUIO  JCHCTBUSL  CHJI
MOJIEKYJISIPHOTO MTPUTSKEHHUS.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOMN
COJIM MJIM caxapa.

OnpbITel 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, )KUAKOCTEH U TBEPABIX TEII.

Omnpenenenue qaBacHUs BO3AyXa B Oa/UIOHE HMINTPULIA.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JABJICHHS
BO3JlyXa OT ero 00b&Ma U HarpeBaHUS WM OXJIAXKICHUS.

[TpoBepka runoTe3sl IMHEHHONW 3aBUCUMOCTH JAJTUHbI
CTONOMKA >KMIKOCTH B TEPMOMETPHUYECKOH TpYyOKe OT
TeMIIepaTyphl.

HabntoieHne u3mMeHeHusl BHYTpEHHEH 3HEpPTuu Tesa
B pe3yJibTaTe TeIIonepeiaud U paboThl BHEITHUX CHJI.

HccnenoBanue  sBIEHHUS ~ TEIJIOOOMEHA  IpU
CMEILIMBaHUU XOJIOAHOM U ropsyeil BOJbI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOI'O
BOJIOM MNpH TEIUIOOOMEHE € HarpeTblM METaNIMYeCKUM
LUJIMH]IPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mporecca UCIIapeHusl.

OmnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

OnpeneneHue yaelIbHON TEIUIOTHI MIABJICHHS JIbJA.

6.18

@dusnyeckue SBIECHUS B NPUPOJE: MOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SBJICHHUS B HPUPOAE,
KpUCTAJIJIBI B IpUpo/Ie, n3inydeHue ColHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.

6.19

TexHudyeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIJIOB, JKUIKOCTHBIA TEPMOMETP,
JAaTYMK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,
JIBUraTeb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpu3zanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIbI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apSATI0B U PACCTOSHUS MEXKTY T€JIaMH )
DneKTpuIecKoe mnoJie. HarnpsxénnocTs

7.3 anekTpuueckoro mons. [lpuHnun — cynmepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenn »neKTpUYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHuKH
U IUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHMSI JIEKTPUUECKOTro 3apsiia




7.6

7.7

7.8

ONEeKTpUYeCKM  TOK. YCIOBUS  CYyLIECTBOBaHUS
AIIEKTPUYECKOr0 TOKa. MICTOYHHKHU MOCTOSIHHOTO TOKa
[HeiictBus ANEKTPUYECKOTO TOKa (TeroBoe,
XUMHUYECKOE, MArHUuTHOE). OJIEKTPUUECKHH TOK B
KUAKOCTAX M razax

Onektpuyeckass 1enb. Cuila ToKa. IJIEKTPUYECKOE
HaIpsKEHUE

7.9
7.10
7.11

7.12

CormnpoTuBieHNE MIPOBOJHHUKA. VY enbHoe
COINPOTHBIICHUE BEIIECTBA

3akon Oma 1S ydyacTKa Lenu

[locnenoBarenpHOE U TMapaUIeIbHOE COCIUHECHHE
MIPOBOJTHUKOB

PaGota m MONIHOCTH 3JICKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

DNeKTpUYecKue Lenu U NOTPEOUTENH DIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe 3amblkaHue

ITocTossHHBIE MArHUTEI. BSaHMOﬂeﬁCTBHC IIOCTOSAHHBIX
MAar"duToB

MarautHoe T1oje. MarguTHoe ToJe 3eMIU M €ro
3HaYeHUE I )KU3HU Ha 3eMIiie

OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
ToKa. [I[puMeHeHne 371eKTPOMaruHuToB B TEXHUKE

JleficTBUe MAarHUTHOTO MOJISI HA MPOBOJAHHUK C TOKOM.
DIIeKTpOABUTATENH TOCTOSTHHOTO TOKa. Mcronp30Banme
AJIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOWCTBAaX U Ha
TpaHCIIOpPTE

7.20

Onpitel  ®apanes. SIBneHue  3IEKTPOMArHUTHOMN
uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sr MOJTy4EeHUs
ANEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

[TpakTudeckue paboThI:

OnbITHI IO HAOJTIOICHUTO JICKTPU3AIIUN TEJT UHTYKIIHEH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue NOeUCTBUS AIEKTPUYECKOTO TOJIS Ha
MPOBOJIHUKYU U IUDJIEKTPUKH.

COopka W mpoBepka pabOTHl AIICKTPUUECKOW IIETH
MOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne v peryaupoBaHue HapsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 Ppe3UucTop, OT COMNPOTUBJIEHUS PE3UCTOpa H
HapPSDKEHUS Ha PEe3UCTOpE.

OnbITsl, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
AIIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JJIMHBL, TUIOMAA MOMIEPCYHOI0 CCUHCHUA U MaTCpHraJia.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCJIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.




7.21

7.22

[IpoBepka npaBuiia Ijsi CUIbI TOKA MpU HMapajiIeIbHOM
coeMHEHUU pe3ucTopoB. OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, HUJYIIETO Yepe3 Pe3UcTop.
OrnpenerieHHe  MOIIHOCTH — AJICKTPUYECKOTO  TOKa,
BBIICIISICMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKQ, HJIYIIIETO Yepe3 JIAMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Hccnenosanue MarduTHOI'O B3aMMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTrO MOJIs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIUHEHUU H
pasaenenuu. McciienoBanue qeicTBUs 3JIEKTPUIECKOTO
TOKAa Ha MarHUuTHYIO CTpEJIKY. OT1BITHI,
JIEMOHCTPUPYIOIITUE 3aBHCHMOCTD CHUIBI
B3aMMOJICHCTBHS KATYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBJICHWs TOKa B Karymike. M3ydeHwue
JIEHCTBHUSI MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM.

KoncTtpynposanue u M3y4YCHHE paboTsl
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHONM  yCTaHOBKU.  OMNBITHI  TIO
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON

WHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHHUS U
HAPaBJICHUS UHIYKIIMOHHOTO TOKa

@duznueckne SBICHUS B TNPUPOAE: IIEKTPUUYECKUE
SBICHUS B arMmocdepe, DIEKTPUUECTBO IKUBBIX
OpraHU3MOB, MAarHUTHOE ToJIe 3eMid, Apei( MOoI0CoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, MOJISIPHOE
CUSIHHE

TexHUuecknue yCTpoMCTBa: 3JEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK JIEKTPUUECKOM SHEpruuy,
AJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTelbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTEINH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa

9 KUJIACC
Kon
pasjena Kon snementa [TpoBepsieMble I€MEHTBI COAEPKaAHUS
MEXAHUWYECKHUE SBJIEHUA
31 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKa.
Cucrema orcuéra
3 8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKECHUSA
8.3 PaBHOMEpHOE MPAMOJUHEITHOE ABUKEHUE
HepaBHOoMepHOE  MOpsIMONMHEWHOE  JBH)KCHUE.
8.4 Cpennsis ¥ MIHOBEHHass CKOPOCTb  Tela  IIpH
HEPaBHOMEPHOM JIBH>)KEHUH




VYckopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 CBoOoauoe magenne. OneiTel [ anunes
PaBHOMepHOE nBUXKEHHE IO OKpYKHOCTH. [lepuoa u
8.7 yactoTa oOpauieHus. JIuHeliHas W yrjaoBas CKOpPOCTH.
LleHTpOCTpEeMUTENbHOE YCKOPEHHE
8.8 ITepBblii 3akoH HploTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 IIpuHIUI CynepIO3UIIUHN CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS, CHJia
TPEHHUsI IOKOS, IPYT'He BUIbI TPEHUS
314 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHrne cBOOOTHOTO MaICHUS
315 JBuxenne mmaHer Bokpyr Connua.  Ilepsas
KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpys3ku
316 Pa.]j’»HOBeCI/Ie MaTepuaibHOW TOYKH. AOCOJIIOTHO
TBEP/IOE TEIO
817 PaBHOBecue TBEPAOTO TeNa C 3aKPEIJIEHHONW OCBhIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 WUmnynec Tena. U3menenne umnysbca. IMynbe cuiibt
8.19 3aKOH COXpaHEeHMsI UMITyJIbCa
8.20 PeakTuBHOE JBM)KEHUE
8.21 MexaHunueckasi paboTa U MOIIHOCTb
822 Pabota cun TskecTH, ympyroctd, TpeHus. CBs3b
SHEPruu U paboThI
823 [loreHunanbHas SHeprusi Tena, IMOJHATOIO HaJ
MIOBEPXHOCTBIO 3eMIIN
8.24 IToTenumanbHas YHEPrUs CKATOU NPYKUHBI
875 Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
SHEPTUu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTrUun
[TpakTuyeckue paboOTHI:
OrnpesenieHne CpeTHe CKOPOCTH CKOJIBKEHHS OpycKa
WIM JIBWJKEHUS ILIapuKa MO0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne ycKopeHus Tejla Ipyu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
877 HccnenoBanue 3aBUCHUMOCTH IYTH OT BpEMEHH IpHU

PaBHOYCKOPEHHOM  JIBIDKEHHUM  0€3  HaudalbHOU
CKOPOCTH.

IIpoBepka rumnoTessl: €ciu INPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHON CKOPOCTH MYTH OTHOCSITCS
KaK psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.




I/ICCJIGIIOBEIHI/IC 3aBUCHUMOCTH CHUJIbI TPCHUA
CKOJIbXKCHUST OT CHJII HOPMAaJbHOTO JaBIICHHS.
Onpenenenne kodpPUIMEHTa TPEHHSI CKOJIBKEHUS.
Onpenenenue >XKECTKOCTU TNpYyxHHBL. OnpenencHue
paboThl CUJIBI TPEHMSI IPU PAaBHOMEPHOM JIBUKEHUU
TeJa 0 TOPU30HTAIILHOU TTOBepXHOCTH. OmpeeneHue
paboOTBl CHUJIBI YNPYroCTH NpU NOABEME Ipy3a C
UCTIOJIb30BAHUEM  HETOJBIXKHOTO M TTOABHIKHOTO
0JI0KOB

duzndeckue SABJICHUS B Iprupoac: MPUIUBLI U OTJIMBBHI,

8.28 JnBHkeHre 1iaHeT COMHEYHON CHCTEMBI, PEaKTUBHOE
JIBIJKEHUE KUBBIX OPraHU3MOB
829 TexHUuecKkne yCTpOMCTBA: CHOUIOMETP, JAaTYUKHU

IMOJIOKCHU A, paCCTOAHUA U YCKOPCHUSA, PAKCTLI

MEXAHUWYECKUE KOJIEFAHIMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe JBIKEHUE. OcHoBHbIE
XapaKTepUCTUKU  KoyieOaHWil: Mepuoj, 4acrora,
aMIUIATYy1a

MaremMatnyeckuii ¥ NPYKHHHBIA  MAasTHUKH.

[IpeBpamienne  SHepruu  OpuU  KoseOaTEIbHOM
JIBHKCHUHT

9.3

94

9.5
9.6

9.7

3aryxaromue KoneOaHus. BeiHyX1eHHbIE KoeOaHusl.
Pe3onanc

Mexannyeckue BodHbBL. (CBOMCTBA MEXaHMYECKHUX
BoJH. [IponmonbHble W TONIEpeyHbIE BOJHBL J[nnHa
BOJIHBI W CKOPOCTb €€  paclnpoOCTpaHEHHs.
MexaHnndeckre BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE
BOJIHBI

3Byk. [’ pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
Wudpa3Byk U yiabTpa3ByK

[TpakTiueckue paboThI:

OnpezneneHue dYacToThl M IepHOAa  KojeOaHWH
MaTE€MaTUYeCKOro0 MAasITHUKA.

OnpeneneHve dYacToThl M INepHOAa  KojeOaHWH
MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Tiepuoja KoseOaHui
MOABEIIEHHOTO K HHTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH Tiepuoja KoseOaHui
IIPY’KMHHOI'O MasTHMKa OT Maccel Irpysa. IIposepka
HE3aBUCUMOCTH  Hepuoja  KojebaHWii  Tpy3a,
MTO/IBEIIEHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTH
npyXuHbl. M3MepeHne  ycKOpeHHs  CBOOOTHOTO
MaJeHUs

9.8

du3nyecKkue ABJICHUS B IPUPOJIC: BOCIIPUITHE 3BYKOB
’KUBOTHBIMH, 3€MIIETPSICEHHUE, CECMUYECKUE BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHUueckrne yCTpPOMCTBA: 3XOJOT, HMCIOJIb30BaHUE
yIbTPa3ByKa B OBITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE M0JIe. DIEKTPOMATHUTHBIE BOJTHBI.
) CBoHCTBA 2JIEGKTPOMAarHUTHBIX BOJH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHasi mpupojaa csera. CKOpOCTh CBeTa.
BoJsiHOBBIE CBOMCTBA CBETA
10 [TpakTudeckue paboThI:
10.4 N3ydyeHnne CBOWCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIHI0 MOOMIIBHOTO TesiehoHa
duzuyeckue SBICHUA B MPUPOAE: OUOIOTUYECKOE
10.5 JIeiicTBUe  BUAMMOTO,  YIbTPa(UOIETOBOTO |
PEHTTEHOBCKOTO M3TYYCHHI
10.6 Texnuueckue yCTpOIiCTBA: _HCrIONb30BAHUE
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas moneinb cBera. IcTOUuHMKH cBETa
11.2 [IpsAMoJIMHENHOE PaCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
OTpaKeHHsI CBETa
114 [Ipenomnenue cBera. 3aKOH TMIPEJIOMJICHUSI CBETA.
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JInnza. Xop stydeii B IMH3e
116 OnTuueckas cucrema (oroammapaTa, MEKPOCKONa U
TeJIECKOoIa
117 I'ma3 kak onTudeckas cucTeMa. bIM30pyKOCTh H
JaTbHO30PKOCTh
Pasnoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Hrerotona.  CroxeHue  CHEKTpPaJIbHBIX  I[BETOB.
Hucnepcus ceera
11 [TpakTiueckue paboThI:
HccnenoBanne 3aBUCUMOCTH  yIila  OTpPaXEHUs
CBETOBOTO JIy4a OT yTIJIa MaJICHHUS.
W3ydeHne xapakTepUCTUK M300paKeHHs MpeaMeTa
B IJTIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCMMOCTH  yria MPEIOMIICHUS
CBETOBOTO JIyda OT yrja MaJeHUs Ha TPAHUIE «BO3IAYX —
11.9 CTEKJION.
[Toryuenue n300paKeHUi c MTOMOLIBIO
coOuparoIiei JTMH3BL.
Onpenenenue dboxycHOTO pacCTOSTHUS u
ONTUYECKOH CUJIBI COOMpArOIIEH TUH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITEl IO BOCHPUATHIO 1[BETA MPEIMETOB MPU HX
HaOJIOJICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
dusnyeckue ABJICHUS B pupoje: 3aTMeHus: CoiHIa 1
11.10 JlyHbl, IBeTa TeN, ONTHYECKUE SBIICHUS B aTMochepe

(uBeT HebOa, pedpakuus, paayra, MUPax)




12

TexHuyeckue  yCTpOUCTBA: OYKH,  IIEPHUCKOIIL,

.11 doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUS

12.1 OnbiTel Pe3epdopna v muaHerapHas MOJENb aroma.
Mogenp aroma bopa

122 Hcnyckanue U MoOrJomeHue ceera aroMoM. KBaHTBI.
JIuneityaThie CIEKTPbI

12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs

124 Crpoenue aromHoro szapa. HykiionHas Monenb

) aTOMHOTrO siapa. M3o0Tombl

125 PanuoaktuBHble npespawmenus. [lepuon nonypacnana
ATOMHBIX s1Ep

12.6 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOrO U
MacCOBOI'0 YHCET

127 OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl U
SHEPruu

128 Peaknun cunTe3a u  geneHus sanep. McrounHuku
sHepruu CosHIa U 3BE3]

12.9 SAnepnas _DHEpreTyuKa. [leiictBue paaMOaKTUBHBIX
U3JIy4YE€HUH Ha )KUBBIE OPraHU3MbI
[TpakTryeckue paboOTHI:
HabmtoieHue CIUIONIHBIX W JIMHEMUYaThIX CIEKTPOB

12.10 U3ITy4EHUS.

’ HccenenoBanue TpEeKOB: U3MEPEHUE DHEPTUU YaCTHUIBI

10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO (oHa
@usznueckue SBICHHS B MPHUPOJAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Iy4H,

12.11 PaaUOaKTUBHOE W3JIy4€HUE MPUPOJHBIX MHUHEPAIOB,
JEHCTBUE PAJUOAKTUBHBIX M3JIyYEHUH HA OpPraHHU3M
YeJI0BeKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaJ'IBHBIfI JA03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NMPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOM  KapTHHE  MHpa;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(bu3HUECKUX 3HAHWHM U WX POJIU B IEIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHpa, O BKIAJE€ POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIETO
MHUpPA, Pa3BUTHE TEXHUKH U TEXHOJIOTH

3HaHUA O BUJAX MaTrepuu (BEUIECTBO M IOJIE), O JIBUKCHHH Kak
croco0e CyIIeCTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUU CTPOEHUS BEIIECTBA, O (PUIUYECKOW CYIIHOCTU SIBICHUI
IpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3JIM4yarh SBJIEHUS IO OIUCAaHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JaHHOe (U3UYECKOE SIBIIEHUE, YMEHHE paclio3HaBaTh MPOSIBICHHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISA
UX CyLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenue ocHOBaMM MOHATUHWHOIO ammapara U CHUMBOJIUYECKOTO
si3bIKa (DU3UKHU U UCIIONB30BAHUE WX JJIS PEIICHUs YYEOHBIX 3aJ1ad;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Teld, (pU3MYecKHe SBICHUS U
MIPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIbHBIC U AMITUPUICCKUE 3aKOHBI

YMeHHue OIMCHIBAaTh HU3YYCHHBIC CBOIMCTBA TE€l U (I)I/I3I/I‘-IGCKI/Ie
ABJICHUA, UCITIOJIB3YsL (bPISI/I‘—IeCKI/Ie BCIIMYHHBI

BrnageHne ocCHOBaMH METOJIOB HAYYHOTO TIO3HAHHS C YYETOM
COOMIOICHUSI TTPaBUII 0€30MaCHOTO TPYyAa: HaOMroAeHHEe (HU3HUECKUX
SBJICHUW:

YMEHHE CAMOCTOSITEIbHO COOMPAThH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 JaHHOTO Habopa 000pYyI0BaHUS IO HHCTPYKIINH, OTIUCHIBATH XOJ]
OTIBITA U 3aIHUCHIBATH €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBL;
MPOBEJICHUE TIPSIMBIX M KOCBEHHBIX HW3MEpPEHUH (HU3HUECKUX
BEeTMYMH: yMEHHE IUIAHUPOBATh WU3MEPEHHS, CaMOCTOSTEILHO
coOuparh JKCHEPUMEHTAIbHYIO YCTAHOBKY IO HWHCTPYKIUH,
BBIYHCTISATh 3HAYCHHE BEIMYMHBI U AHAIM3HPOBATH TMOTYYCHHBIC
pe3ynbTaThl € Y4ETOM 3alaHHOM TOTPEIIHOCTU Pe3yNbTaToB
U3MEPECHU;

MPOBEJICHUE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM;
CaMOCTOSITENILHO COOHMpATh JKCHEPUMEHTAIBHYIO YCTAaHOBKY W
MPOBOAUTH  HCCJENOBAaHUE IO  HMHCTPYKIUH, MPEACTaBIAThH
MOJIYYE€HHBIE 3aBUCUMOCTU (DM3MYECKHUX BEJIMYMH B BHJE TaOIUI[ U




rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJIlaTh BBIBOJABI IO
pe3yabpTaTaM UCCIIEI0BAHNS

[loHnMaHue  XapaKTepHBIX CBOWCTB  (DM3MYECKMX  MOjeiei
(MaTepuanbHasi Touka, abCOIOTHO TBEP/IOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, KHIKOCTEH M TBEPIBIX TeJ, IUJIAHETapHAas MOJENb aToMma,
HYKJIOHHAsl MOJIENTb aTOMHOTO S/Ipa) U YMEHHE MPUMEHSTh MX IS
00BsICHEHHS (U3HYECKUX MPOIIECCOB

YMmeHue oOBACHATh (hPU3HYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3YYCHHBIE CBOICTBA
¢bu3nyeckux sBIEHUH, (U3NYECKUEe 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIU

YMmenne pemarb pacuéTHbie 3aqaun (Ha 0asze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOHbl M (QOpMyJibl, CBA3bIBAIOLIME (PU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHUC 3alda4H,
BBISIBJIATh HEJIOCTAIOIIME JIaHHbIE, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOO0XOAUMBIE JUTsI €€ PEeLICHHS, HCIIOJB30BaTh CIIPABOYHbIE JJAHHEIE,
IPOBOJIUTh Pacy€Thl U OLIEHUBATh PEATMCTUYHOCTH IOJYYEHHOTO
3HaYeHUs (PU3UIECKON BETMIMHBI; YMEHHE ONPEACIISATh Pa3MEPHOCTh
(bu3n4ecKoil BEeIMUNHBI, TOJYY€HHOHN MPU peLIeHUH 3a/1auu

YMeHue XxapakTepu3oBaTb HPUHLUIBI JIEHCTBUS TEXHHUUYECKUX
YCTPONCTB, B TOM YHCJiE€ OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX
TE€XHOJOTMYECKUX MPOIIECCOB M0 UX OMUCAHUIO, UCIIOJIb3YS 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHMH M HeoOXoAuMble (U3NYECKUE
3aKOHOMEPHOCTH

10

YMeHue wucronb3oBaTh 3HAHHA O (U3MYECKUX SBJICHUSX B
MOBCETHEBHON KM3HM Ui oOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun Cc  OBITOBBIMM ~ NpPUOOpPaMM U TEXHUYECKUMU
YCTPONCTBAMH, COXpPAHEHHUS 310pOBbS U COOJIOJEHHS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpY)KaloLleH cpeje; MOHUMaHUe
HEOO0XOAMMOCTH NPUMEHEHUS JOCTH)KEHUM (DU3MKHU M TEXHOJOTHM
JUISL pallMOHaIbHOTO MPUPOIOTOIB30BAHUS

11

OnpIT mowucka, MpeoOpa3oBaHUs W TPEACTaBICHHUS HHGOpMAIUN
(U3MUECKOTO COJepXKaHUS C HCIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh 10CTOBEPHOCTh
MOJIy4eHHOW WH(GOpPMAllMM HAa OCHOBE WMEIOIIUXCS 3HAHUHA U
JIOMOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHWE HCHOJIb30BaTh MPHU
BBITIOTHEHUH YY€OHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(hU3UIECKOTO COMEPIKAaHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
WNurtepner; BiameHue 0a30BBIMH HaBBIKAMU  MpeoOpa3oBaHUS
nHpOpMaui W3 OJHOW 3HAKOBOM CHCTEMBI B APYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE MH(OpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB




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

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. CpenHss ckopocTs. Popmyna ais
1.2 BBIUHCIICHUS CpEAHEN CKOpocTH: vV = S/t
PaBHOMEpHOE MPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTb KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae PpaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHM JJsl NMPOEKLUUU CKOPOCTH, IMPOEKIUH
IepeMENICHUs, IyTH, KOOPAMHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBUKECHUH
3aBUCUMOCTb KOOpDAMHATHI Teja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO 1B KECHMUS:
2
Sl =vy #f+ay= ;
2
@opMynbl I NMPOCKUUU IMEPEMELICHUA, IMPOEKIUU CKOPOCTU U IPOEKLHH
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUN:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHsI, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENICHUsI, KOOPAUHATBI NP PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboanoe nanenue. @Popmysbl, OMHUCHIBAIONIINE CBOOOIHOE MAJICHUE Tea 10
1.5 BEPTUKAIM (JBM)KEHUE TejJa BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
3emin). ['paduku 3aBUCHMOCTH OT BpPEMEHM JJIsl TPOCKIUH YCKOPEHUS,




1.6

1.7

MMPOCKIHUU CKOPOCTU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCja II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyxXHocTu. Hampapnenue
CKOpPOCTH.

@dopmysa A BBIUUCICHHUSI CKOPOCTU Yepe3 paiuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HCHTPOCTPEMHUTCIILHOI'O

yckopeHusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:

2
_w
=R

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U HACTOTY O6paH_IeHI/I$IZ

Macca. [InoTHOCTB BelIecTRBa. d)opMyna JJIA BBIYUCIICHUSA TTJIOTHOCTH

_m
V

1.8

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUil

1.9

1.10

SBnenue unepuuu. llepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'ICHHOCTB BCKTOpPA YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOHlCﬁ

Ha TCJI0

1.11

B3aunmoneiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

1.12

TpCHI/Ie IMMOKOA U TPCHUC CKOJILIXKCHUS. CDopMyJIa AJI BBIYUCIICHUA MO YJISL CUJIbL

TPCHUA CKOJIBXXCHUA:




Hedbopmanust Tenma. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIPYrou
nedpopmaruu (3axoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
FoG. My -i}}:
R:
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
114 dopMyna i BBIUKACICHUS CUIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomMocTs 1 neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. IMITynbC CUIIb
3aKOH COXpaHEHUs UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEIl:
1.16 P=myU; +iny U, =const
PeaxkTnBHOE ABMKEHIE
Mexannyeckas padota. @opmMyra Jjisi BEIYUCICHHS paOOThI CHJIBI:
A=Fsoos0
Mexannueckass MOIITHOCTE:
1.17
v=4
I
Kunernueckas n noteHumanbHas sHeprusa. Gopmyina 71l BBIYUCICHUS
18 KMHETUYECKOM SHEPrUu:




Teopema 0 kuHeTHUeCKOU dHeprun. Popmyra s BEIYMCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TENa, OJAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opMmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYUUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. MomenT cuisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIN Ooku. KIT/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘&?&TIMHH
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
p- F
Eh
101 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMya 7151 BEIYUCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoH [lackans. ['unpaBnudeckuii mpecc
3akoH Apxumena. dDopmyrna s ONPENCICHUS BBITAJKUBAIOUIEH CHJIBI,
123 JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

F_&m. =pgv




Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue KoseOaHusi. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJeOaHWH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii M INpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu npu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHu4YecKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUYHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI HAa I'paHUIIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEIOBOM CHUIIBI; KECTKOCTH
NPYXUHBL, KOA(PUIMEHTa TPEHUS CKOJIBbXKEHUS; pabOThl CUJIBI TPEHUS, CUIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHHUs OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHus: Opycka MpH IBM)KEHUH MO0 HAKJIOHHOM IIOCKOCTH; 4acTOThl M
nepuoja KojeOaHW MaTeMaTHMYecKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJIe0aHUH MPYXMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO Ha phIyar;
paboThl CHIIBI YIPYTOCTH MpPH MOABEME I'py3a C MOMOIIBIO HEMOJBHKHOTO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JIaBIEHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopMauy Npy>KUHbI; YCKOPEHUs: Opycka OT yriia HaKJIOHa HalpaBJIsoLIei;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPY>KUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpysa. [IpoBepka ycinoBus paBHOBECHS ppluara

1.30

Dusuueckue s6l1eHUA 8 npupode.‘ NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM 1 HE)KUBOMW MPUPOE, AEHCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHUKE, MPUJIUBbI M OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKA, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHUE PHIO, BOCIPHUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSIHUSA U
YCKOpPEHUS, TUHAMOMETpP, MOJIIUIHUKYN, PAKEThl, pblYar, IMOABMXKHBIN U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTB, IMPOCThIC MECXAaHU3MEI B 6I)ITy,

151 cooOmrarnmecs cocypl, yCTPOMNCTBO BOJOMPOBOAA, IHIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
MCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHYECKOW TEOPHH CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmmueckue u amopgHbIe TETIa

55 JlBwxkeHue wyactull BemiecTBa. CBsA3b CKOPOCTH JIBUKEHHS YacTUI C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

23 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBeCHE

Yy Buytpennss sHeprus. Pabora u Temiomnepenada Kak crnocoObl M3MEHEHUS

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepeaayn: TEIIONPOBOJHOCTh, KOHBEKIIHS, H3Ty4eHUE
HarpeBanne wu oxmaxnaeHue Tten. KonwmuecTBo TemwioTel. Y aenbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUsl SHEPrHMH B TEIUIOBBIX IpOLeccax. YpaBHEHHUE TEIJIOBOIO
OanaHca:
29
Q+0, +..=0
HUcnapenue m koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B MPOLECCE
510 UCHapeHuss M KoHAeHcaluu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6pazoBanus: L = Q/m




2.11

BiraxxHocTh BO31yXa

2.12

[InaBnenue wu kpucraumsauusd. l3MeHeHHE BHYTPEHHEH DJHEpPIUM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHs11 SHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAaHMs

ToIMBa: ¢ = Q/m

2.14

[Ipunuuns! padots! Temnosbix aurateneii. KI1/1 rerosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWIMHPA; KOJIUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM IWIMHIPOM, IIOCIE OIyCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAKHOCTH BO3yXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccnenoBaHue HM3MEHEHMsI TEMIIEpaTypbl BOJBI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIAapCHUA

DQusuueckue asneHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIbI B Npupoze, nznydenue ConHua, 3amMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpozlcmea: KalmnuJIsIphbI, IIPpUMCEPBI HUCIIOJIB30BaHUA
KpucCTaJljioB, )KI/IZIKOCTHI)II\/II TEPMOMCETP, JATUHUK TEMIICPATYPEI, TEPMOC, CUCTEMA
OTOINICHUA JOMOB, TUT'POMETPBI, IICUXPOMETP, IMapoBad Typ6I/IHa, JABUTAaTCIIb

BHYTPEHHETO CrOpPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKUX 3apsi0B

32
33

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPUICCKOT'0 3apdaa

34

Onextpuueckoe mnoine. Hanpsx€HHocTs anexkTpudeckoro mnouns. [lpuHiun

CYIIEPIO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiaoB. JleHCTBHE HIEKTPUUECKOTO IMOJsA Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTostHHBIN AneKTprUecKui TOK. JlecTBus aneKkTpruieckoro Toka. Cusa Toka.

Hanpsoxenue.
3.6 I=q/t,U=A/q
DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COPOTUBIICHUE:
3.7 R =pl/S
A8 3akoH OMa i yyacTka anekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmeriaHnHbIe COeTMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenua:
3.11 O=I"-R-t
310 OneIT Opcrena. MarHutHoe Moji€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHuTHON MHIYKITHH
113 MarauTHOe T1I0JI€ TOCTOSHHOTO MAarHuTa. B3anMoIeWCTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKkTpoMarHuTHON MHAYKIuK. [IpaBuno Jlenna
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHWJIbI TOK4, BO3HHUKAOOICTO B TIPOBOIAHHKE

(pe3ucTopsl, IaMIIOuKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €TO [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO COMPOTUBIICHHUS.

IIpoBepka mpaBmiia i 31EKTPUUECKOTO HANPSYKEHUS IIPU MTOCIIE0BATEIbHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUiIa I CHJIBI JIEKTPHUECKOro TOKa IpH

[apajuleIbHOM COEAMHEHNU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeki( MOTFOCOB,
POJIb MATHUTHOTO TIOJISI JIJIs1 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIEPMETP, BOJBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKOH SHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPONTPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEeIOXPAaHUTENH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb MOCTOSIHHOTO TOKa,
reHEPaTOp MOCTOSIHHOTO TOKA

3.19 DOnekTpoMarHuTHbIe BOJHEL. [1Ikana s5mekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. lIpsimonnHeliHOe pacpocTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIIEHHSI CBETA

3.23 Hucnepcus cBera

394 JIunza. Xoxa nyueit B nuH3e. POKYCHOE paccTOssHUE JIUH3bI. OnTUuyeckas cujia

. nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. OnTudeckue mpruoOpsI
Ipaxmuueckue pabomol

N3mepenue onTruueckoi cuibl cOOMparolei JIMH3bI; POKYCHOTO pacCTOSHUS
coOuparolie TMH3HI (TI0 CBOHCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHUs,
KOrjJa TpeIMeT pacrloJioKeH B JBOMHOM (GoOKyce), MoKazaTens NpeIoMIICHUs

3.26 | crekia.

UccnenoBanue CBOWCTBA H300paKE€HUs, TOJYYEHHOTO C TTOMOIIBIO
coOuparolel TUH3bI; U3MEHEHHUsT (POKYCHOTO PacCTOSIHUS ABYX CIOXKCHHBIX JIMH3;
3aBUCHMOCTH YTJIa TIPEJIOMJICHUS CBETOBOTO JIy4a OT YIJIa TaJeHUs Ha TpaHUIle
«BO3AYX — CTEKIJIO»

327 Qu3zuueckue senenuss 6 npupooe: 3atmenus Comnma u JIyHBI, 1[BeTa Te,
' ONTHYECKHUE ABJIEHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texuuueckue ycmpoticmeéa. OYKHM, TeEpHUCKoM, ¢doToanmnapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBLBGIE SABJIEHU A
1 PamnoakTuBHOCTE. AJba-, Oera-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmaza
42 Omnbitel Pesepdopna mo paccesHuro anbda-yactun. [lnanerapHass Mopeib
' aToma
4.3 CocraB aromuoro siapa. M3orormsr
4.4 [lepuon nmonypacnaaa aTOMHBIX siiep
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0OBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUs 8 npupooe. ECTECTBCHHBIM PaMOAKTUBHBINA (HOH,
4.6 KOCMHYECKHE JIy4H, PaJdOaKTUBHOE H3JIyYCHHE MPUPOJAHBIX MHHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M UYEeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaIbHBIN JO3UMETP, Kamepa

Bunbcona, simepHas s3HEpreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3aHNE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotanHoe [lepwimkun .M., I'yrauk E.M., iBanoB A.U. u nap.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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