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MOSCHUTEJBbHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHM K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAmpaBiIeHO Ha (opMuUpoBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METapeIMETHBIM pe3yJibTaTaM 00Yy4YeHHS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), MmpejjiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®duszurka sABISIETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpOHOMHUEH 1 GU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPEIOCTaBIIAeT HauboJiee SCHBbIC
00Opa3Ipl MPUMEHEHHSI HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX opranuzamusax Poccuiickoit @enepanuu, peagu3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluxcsi K HaydHOMY
HU3YYEHHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN 0 HAYYHOM METOJIE MTO3HAHUSA U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JTagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne 3THX Iejiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1au:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBICHUS C
UCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

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

pa3BUTHE YMEHU HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBICE HCCIEJAOBaHUSA C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO CO cdepamu MPoPeCCHOHATILHON IeATeTbHOCTH, CBI3aHHBIMH
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.



Oob111ee ynCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3yUYeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT W OMBITOB C YYE€TOM HWHAWBUAYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIIEPUMEHTATBHBIX 3a/laHUi, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABieHus npupoibl. PU3NUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpemHocTs u3mMepeHnii MexryHapoiHasi cucteMa eauHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIBIO MOIeIe

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJIECKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl HK3MEPUTEIIBHOTO Mprbdopa.

2. M3mepeHue pacCTOSTHUN.

3. Mmepenue o0bEMA )KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
[IapuKa, MymeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MmycKa.

IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

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

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpuctamnuyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HaGmonenue  siBneHUN,  OOBSACHSIOMIMUXCS  MPUTHDKCHUEM WA
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacder mytu u
BPEMEHU JBUKECHUS.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3amMonencTBue Ten Kak MpUYUHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CHJIA
TshkecTr. Cuila TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJCHCTBUIO TEI.
6. CIl0)XEeHUe CUJI, HAaIlPaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBUIEHUSI U YBEIUYEHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocratudeckuid
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBIeHUS )KUIKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHune mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npaBuiio» Mexanuku. Koadgdurment nonesnoro aeiicteus (manee — KI1JT) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckas W TNOTEHUHUANIbHAS HYHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
HHEPTrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaOWUISIPHBIE sBJICHMS. TEIIoBoe pacClIMpeHNE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo Temnorel. YaenbHasd TEIIOEMKOCTH BENIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Tpunuumner paGotsl TemnoBbix asurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue paBieHUs Ta3a IpU U3MEHEHUHM 00bEMa M HArpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl TPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHsT BHYTpPEHHEH »JHEpruuM Tella B pe3yJbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHON TEIIOTHI MIJIaBICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYMHBI 3aps/I0B U PACCTOSHHS MEXK]Y TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHumn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



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

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

Onextpuyeckas nenb. Cuina  TokKa.  DJEKTPUUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna.
DnexkTpuyecKre enu U NOTPeOUTENH IEeKTpuUYecKoi 3ueprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. Cnoco0sl MTOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOBOHUKH W TUDJICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS! BOJbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TEeN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJIEKTPUKHU.

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

N3mepenue u peryJiupoBaHue HANPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPHU MApaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO 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 IOl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 3y4eHHe padOThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI IO MCCIEIOBAHUIO SIBIIEHUS SJEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenue mmmyinbca. UMOynbe cuiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHeprus cxKatou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCYETA.
2. CpaBHeHHE MOyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUSI Tella 0 OKPYKHOCTH.



9.

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

Habmoienne MexaHn4eckux sIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKU.

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

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TE.

CoxpaHeHHe UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU ITPU CBOOOIHOM IaICHUH.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanrie 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MarteMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH .

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyicOaHMM TeI IIOH AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHre npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

JIaﬁopamopubze pabomul u onvtmel.

1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

o oA W

2. OmpeneneHuie 4acTOThl M IEPHOa KOJIeOaHWi MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHUOJa KOoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOTHOTO IMaICHHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



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

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHErHOE
pacnpoctpaHenue cseta. 3atmeHuss Connua u JIynel. Otpaxenue cBera. Ilnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpeloMieHUs cBera. [lonmHoe BHyTpEeHHee
OTpaxkeHHe cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

Ontuveckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Moxenp riaa3a.

11. PaznosxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

W X N ke wWwN e

2. M3zydeHne xapakTepUCTHK H300paKEeHUs MIpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHUYECKOM CHIIbI coOMparomeit
JIMH3BIL.

6. OMBITHI 10 Pa3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPBI.



KBanTOBbBIE sIBJICHMS.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NornioueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIEP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOIO M MAaCCOBOIO YHCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

AnepHas »Hepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3jIMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJIb IPEAHA3HAYEH JIs1 CUCTEMATHU3aluU
1 000011IeHHs TPEAMETHOTO COACPKAHUS U OTbITA IEITEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJarolmuXxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJYJI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3myeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrb 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JEITENLHOCTHBIN XapaKTep JAHHOTO pa3jiea peaanus3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBIMOJIHAIOT 33aHMs, B KOTOPBIX UM IIPEIJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHUW pacrmo3HaBaTh M HAyYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJIee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYyNsS BKIIOYAeT OKCIEPUMEHTAIHHOE
uccienoBanue 0000maronero xapakrepa. Mojyias 3aBeplIacTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00Opa3oBaHusl.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKM HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKUX KauecTB (PU3MUECKONW HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi 0OE30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE YYaCTHE€ B PEUICHMM MpaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



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

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 MPaKTUYECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHMIA;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBoeHUS MpOTrpaMMElI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC 1CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUUA, OCHOBAHUS JIJIs
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YUYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIATh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHoH pu3mueckoii 3a1a4u
(cpaBHCHHME HECKOJILKMX BAapHMAHTOB pCIICHHs, BBIOOp HamOosee
HOJIXOJISAIICTO C YYETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIMl W WUTFOCTPUPOBATH peliacMbie 3a7addl  HECJIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWC 3aJadyd W TOJJCp KaHHC
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOIMYHO TPEICTABIATH PE3YIbTAThl BBHIOJTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD L€ COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JACHCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C APYTUMH WICHAMHU
KOMaH/Ibl;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYaIHSIX, TPEOYIOMUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHS])) Pe3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OLIMOKY IpU pElIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



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

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
AHEPIuM) MO ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JaBJICHUS Ha KMBOM OpraHU3M, IJIABAHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
bu3nYecKre BeIUIMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC Tena,
cujia TpeHus, JaBjaeHue (TBEPAOro Tesa, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOd(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIUAJIbHAST JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U IUHUIIBI
(bU3MYeCKUX BEJIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TI'paduKku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUIO paBHOBECHUsl pbiyara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHHYeCKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadyd B |—-2 JEHCTBHs, HMCHOJIB3Ys 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKH B XOJE OIbITa, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBObI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHMS TEJI, CUIIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TEJl, YCIOBUM paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE



IpEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pPe3yjbTaTaMm
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KUAKOCTh  Teno, KOd()(PUIMEHT TMONe3HOro  JEHCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMU: TMPH BBHIMOTHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCAaHHA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

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

UCTIONTb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHClie IyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIH
y4eOHBIX HCCIENOBAaHUM, MPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACSATENbHOCTb  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHSATHS: Macca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUYECKHUN 3apsill, MIEKTPHUUECKOE I10JIE, IPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTalu3auus (OTBEpAEBaHUE), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLMUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHuTHOTO TOJIS HA MMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIIHS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBICHHS B MPUPOE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend Moar0CcoB, poJib MATHUTHOTO MOJIS JIs1 )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIIOJbB3YS
¢duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KOA()(UIMEHT MOJE3HOro JEHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CHuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKyd H3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHMS BEIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJieH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa IS ydacTka LeTH, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXHO pPEIIUTh MpPU TOMOIIH
(bU3UYEeCKUX METOJOB, HCIIOJB3Ysl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUM WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl >KUAKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
ANEKTPUUYECKUX 3aps/I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpOBAThH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JpPYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEeHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh W3MEpPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yHeibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, AapOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK JJIEKTPUUYECKOM OSHEPTUHu, 3IIEKTPOOCBETUTENBHbBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIemnel ¢
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU I obecrieyeHusi 0e30MacHOCTH MPHU OOpaIleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeliE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BHaaeTb MNPUEMAMH KOHCIIEKTUPOBAaHHS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe IMyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLIECCOB paclpeienaTh OOsS3aHHOCTH B TpyNNe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepHaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHLHOCTh MEXaHWYSCKOTO JBIOKCHUS, JehopMalius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, dJICKTPOMArHATHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUsI M TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE [BIKEHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHUE 1O OKPY)KHOCTH, B3aMMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJieOaHUs), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEHMHOE pacIpOCTPAaHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) 0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XamlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE HU3IyUYCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tella, HUMIYJIbC TeJla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
MPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCa, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (ONMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BEHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3Yys OMNHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJOKEHUE, OIEHUBATh IPABWIBHOCTh IOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh IEepuojaa KojeOaHuM NpyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJIC€OAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie MU CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEpHOAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NaJieHus): T[UIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cuia coOuparomed JWH3bI, PpaJUOAKTUBHBIN (OH): TIUJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpEHUs, CleAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTM3UPOBATH MOJIYYCHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB IIPH
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecriedeHnst 0e30MacHOCTH Mpu oOpaIreHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alPOC, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIOJIHEHUH y4EOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTepHeT, BiaAeTh MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJMYHO MPEJICTABIATh PE3YAbTaThl IPOECKTHOW WIIA MCCIIE0BATENBCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPY:KAIOLIEro MUpPa
bubnunoreka LIOK
11 o - 2
VISHIEA * HAYIa O TpHpOAe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 du3nYecKUe BeITUYNHBI 2 1
https://m.eds00.ru/7f416194
bubnunorexa LIOK
1.3 EcrecTBeHHOHA i METOJ MO3Ha 2 1
TECTBEHIOHAYHHbI METOA HOSHAIA https://m.edso0.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 CtpocHue BelecTBa 1
TPOCHIE BElects https://m.edso0.ru/7f416194
99 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHbBIC COCTOSHHS BEIICCTBA 2
p B https://m.edso0.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4eCcKOe OBIKEHIE 3 nbmmorexa I10

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



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

bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt it 14 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBCHHe 0 https://m.eds00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora i mowmocTs 3 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
5.2 I1 5 1
POCTRIC MEXAHISMEL https://m.edso0.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CRAHMHCCRAT SHEph https://m.edso0.ru/7f416194
Hroro no pa3zneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBJICHUN

1.4

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tel U (pU3MUECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BETUYMHBI, NPU ONMCAHUM TPABUILHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyIibl, CBS3bIBAIOLIME JAHHYIO (U3MUECKYI0 BEIUYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alucCbiBaTb €ro MareéMaTudcCKocC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
qyuciae M B KOHTEKCTE€ CHUTYyalluii NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh NPHUYMHHO-CIICICTBEHHBIC CBSA3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIorM4yeckux IaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBA (DM3MUYCCKHUX SIBICHUH, (U3MYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacy€THbie 3a1aud B 1 — 2 elCTBUS, UCIIONB3YSl 3aKOHBI U
(dbopMyIibl, cBsi3bIBarolMEe (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTABIATh (U3MYECKUE BEIMYMHBI B (OPMYIbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(¢u3NYeCKUX METOJI0B, B OIWCAaHUM HCCIEI0BAaHUS BbIIEIATh
IIpOBEpsiEMOE  NPENIOoJIOKEHHEe  (TUIoTesy),  pasiaudarh U
UHTEPIPETUPOBATh MOIYyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nueckux  CBOMCTB  Tel:  (OpMyIHpOBaTH  MPOBEPsSIEMbIE
NPENOJIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

BBITIOJIHATD NPSIMBIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX U
1M(ppoBBIX NPUOOPOB, 3aMUCHIBATh [TOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINIOJHATh M3MEPEHUS, CIEAYys MPEII0KEHHOMY
miaHy, (UKCUPOBATh pPE3ylbTaThl TOJYYCHHOM 3aBUCHUMOCTH
(U3MUECKUX BEIMYUH B BUJE MPEATOKEHHBIX TaOIUI] U rpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM MUCCICAOBAaHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, CICOYA
npezmoxceHHoﬁ HHCTPYKIUHU: IIpru  BBIIIOJIHCHUUA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmogaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1abopaTOpHBIM 000PYIOBAaHUEM

1.14

yKa3bIlBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS H3YyYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUS,




1.15

UCTOJNB3ys 3HAaHUS O CBOWCTBAaX (UBHYECKHX SBICHUH W
Heo0XoauMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOOUTh HHPOPMALKIO O MPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOJAEHHUS HOPM 3KOJIOI'MUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOPMALUH B ceTH MHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHMS Pa3IUYHBIX MCTOYHUKOB
BBIIENIATE MH(POPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUYHUBOIN MM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHONOIYJSIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

nH(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4EOHBIX HCCIEAOBAaHUM, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE MPE3eHTauei

1.19

MpU  BBINOJIHEHUH  y4eOHBIX IPOEKTOB U  HCCIEI0BaHUM
pacripenienath O0S3aHHOCTM B TpyIIe B COOTBETCTBUU C
MOCTABJIEHHBIMHU 3aJjauaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
0003HAUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbhiBaTb €ro MAaTEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomouibio 1 — 2 M3yd4eHHBIX CBOWCTBA

(bu3nuecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IEMCTBUS, UCHOJIb3YSl 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIUE (PU3UYECKUE BEJIWYMHBI: Ha OCHOBE
aHaJM3a YCJIOBMS 3a/1a4M 3alMCHIBATH KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTATOK JaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HAueHHE (U3NYECKON BEIMYMHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOOB, HCIIOJIB3ysA OINHMCAaHHUC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIIOKCHNEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nyueckux  CBOWCTB  Tel:  (OpMynIHpOBaTH  MPOBEPSIEMBIE
MPEIIOI0KEeHUs, COOUpaTh YCTAaHOBKY W3  INPEIJIOKESHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHUH ¢ yd4€ToM 3amaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOH  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIE0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
WU3MEpEHUs, Cleaysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOIUI] U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIE U3MEpPEHHsS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HHCTPYKLUHUHU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OINHCAHMS, HCHOJb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TEXHUYCCKHEC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM 1 CXEMAaTUYHBIM PUCYHKAaM, COCTABJIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

OJIEMCHTOB JJICKTPUUCCKUX HCHGI\/'I

1.16

MPUBOAUTE TPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPaX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,




1.17

COXpaHEHHs 310pOBbS U COOJIIOJICHUS HOPM 3KOJIOTHYECKOTrO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHE YCTHBIC
cooOmieHus, 0600mas uHPOpPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPaMOTHO MWCIIOJb30BATh M3YYCHHBIM IMOHATUHHBIN amnmapar

Kypca (I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeI>i

IIPY BBINOJHEHUN YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpesleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIWTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE

1.3

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOJE,




14

1.5

IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SBICHUI

ONMCHIBATh HM3yUEHHBIE CBOICTBA Tel M (pu3MUecKue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMHU, CTPOUTH IPaUKH N3yUECHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

XapaKTCpU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa

(bu3NYecKUX SIBICHUN, QU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHble 3ahauyu (Omuparolrecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCIOBHE, BBISABISTH HEJOCTAIONINE WIN
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAUCHUA (I)PI3PI‘-I€CK01>1 BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOIO0B, UCITOJIB3Ys OINMMCAHUEC UCCIICIOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (PU3MUYECKUX SBICHUN WM
(U3MUECKUX CBOMCTB TEJI: CAMOCTOSITENBHO COOMPATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH X0/ OIBITA U €T0

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOBI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAYCHHE H3MepseMOil BeauuuHbI ((HOKyCHOE
paccTrosiHie coOMparoIel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJIbTaTaM HCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHHUs, CIEAys MPEeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK MU3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SBICHUH U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJOTHYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-TPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MMOBCETHEBHOM KW3HM i1 oOecrieueHuss Oe30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIUPYS TOMCKOBBIN 3aIpoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHWW M JTOTMOTHHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOUYHbIE
MaTepuainbl, pecypchl ceTtd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
coJiepKaHusl, MyOJIMYHO MPEICTABIATh PE3yIbTaThl IPOSKTHON WU
HCCIIEOBATENIbCKON  NIEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIIONIb30BaTh M3yYCHHBIH TOHATUWHBIA ammapar Hu3y4aeMoro
paszena (QU3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpE3EeHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

IIPpH BBIITIOJIHCHU U y‘-IC6HI>IX IIPOCKTOB U I/ICCJ'IGI[OBaHI/II\/'I (1)H31/I‘ICCKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Tpyniie B COOTBETCTBHUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
ﬂeﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBINM BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPAHNBATH
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHC, MMPOSBJIAA TOTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaeJia 3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIEI'O MHPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

duszuka — Hayka O MNpUpoAe. SIBiIeHus NpUPOIBIL.
dusnyeckue SABICHUS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuecKux
BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA MMO3HAHUSA: HAOJIIOACHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIIEPUMEHT MO0 IMPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6n}0naeM0ro SABJICHUSA
Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTueckue pabOThI:

H#H#HPar###113MepeHne paccTosHUI.
#H##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MalbIX Tell.
#H#Par###113Mepene  Temrepatypbl IpU  MOMOIIU

XKUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHI A O CTPOEHUU BELLIECTBA

2.1

#H##Par###CTtpoeHne BelecTBa: aTOMBI M MOJIEKYIIbI,
ux pasMmepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par### /I pmkenne  vactun  BemectBa.  CBs3b
CKOPOCTH JBW)KCHHUS YACTHII C TEMIIEpaTypou.

BbpoyHoBckoe nBmxkenue, muddys3us

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Par#H# ArperaTHoie COCTOSIHUS BEILECTBA:

CTpOCHHUE ra3os, KHUJIKOCTEH u TBEPIBIX
24 (kpuctauinyeckux) Teia.  B3aumocBsa3p  Mexny
CBOWMCTBAMHM  BEIIECTB B  PAa3HBIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 OCO0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboTHI:
###Par###0O1enka tuaMeTpa aToMa METOJI0OM PSIO0B (C
UCToJIb30BaHueM (Gotorpaduii).
2.6 #HAPar###ONeITEL 10 HAONIONEHHWIO  TEIUIOBOTO

pacIIMpeHwsl Ta30B.
#HAHPar#H#OnbITl 10 OOHAPYXKEHHUIO JEHCTBHUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuveckoe JBUYKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JABM)KEHUE
#H##Par###Cxopocts.  CpenHsisi  CKOpPOCTb  TpH
3.2 HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér myTw v BpeMeHH
JIBIDKECHUST
SIBnenue nHepuuu. 3aKOH MHEepUUH. B3anmonelictue
3.3 TeJ KaK MpUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H##Par### InoTHOCTh BemiecTBa. CBSI3b MUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BhEMa BellecTBa
3.5 Cuiia KaKk XapakTepucTUKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibel ¢
' MOMOUIbIO AUHAMOMETpA
3.7 #i#HPar#t#ABnenne tarorenus u cuia Tsokectd. Cuna
' TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIbXKEHUS U TPEHHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ###Par###CnoxeHne cui, HalpaBIEHHBIX 10 OJHOU
' npsMoii. PaBHoIeCTBYIOIAs CHIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBTOMOOWIII W Tak painee). OmnpeneicHue cpemHen
CKOPOCTH CKOJIbXKEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITHl,  JEMOHCTPHPYHOLIUE
3aBUCUMOCTH PacTsDKeHUs (nedopmarviv) mpyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHUS OT Beca Tela U

XapaKTepa COIMPUKaACArOIUXCA HOBerHOCTeﬁ

dusnuecKue ABICHUS B IPUPOE: IPUMEPHI JBHXKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texauueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl YMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, KXUAKOCTAMU U

razami. 3akoH Ilackams. [IlHeBMaTHUEeCKHE MAIIIMHEI

3aBUCHUMOCTh JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
MuapocraTudeckuii mapajokc. CooOmmaromnuecs

COCyIHhl. FI/IIIp ABJIMYCCKHUEC MCXaHHN3MbI

Atmocthepa 3emnum W arMoc(epHOe JIaBJICHHUE.
[IpyunHBl CyIIECTBOBAHMSI BO3AYIIHONW  000JOYKHU
3emun. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro JaBj€HHsS OT BBICOTHI HAaJl YPOBHEM
Mopst

Nsmepenne armochepHoro masieHus. [Ipubopsr st

U3MepeHus: aTMOC(EepHOro aBICHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHUX
Teno. BelTamkuBaromasi (apxumenoBa) cuia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJie OT
00béMa TOTPYKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBHITAIIKUBAIOLIEH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MNOrpykEéHHoe B KUAKOCTh. lIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUJIKOCTH, OT Macchl Teia. OIBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAKOUIECH
CUJIBI, IEUCTBYIOILEH Ha TEJIO B KUJKOCTH, OT 00bEMA
MOTPY>KEHHOU B AKUIKOCTh YaCTH Te€Jla U OT IUIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpeneneHue  eé

TPYy30IOIbEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKMBOI OpraHu3sM,

MJIaBaHue PhIO

411

TexHuueckue yCTpoWCTBa: COOOMIAIOLINECS COCY.BI,
YCTPOMCTBO BOJIONPOBOJA, THUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

- [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs

' I10cKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHneHue paBuia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHuku. Koaddunuent

55 MOJIC3HOr0  JEWCTBUS  MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernaeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEPrusa. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHUUYECKOMH SHCPTIHUn




5.9

5.10

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPHU
PaBHOMEPHOM JIBUKCHUU TeJla IO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppiuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpAaHCHHA MEXaHHYeCKOM OHEPIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TECJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasnena 3JIeMeHTAa

TexHuueckne yCTpOWCTBA: pblUar, MNOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJIeKyll.  OmbITBL, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucrammyeckue u amopdHble

TCIIa

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUSA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIIONPOBOJHOCTb,
' KOHBEKIIUS, U3Iy4YEHUE
KommuectBo  TemnoTel.  YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne u  OTBEepAECBaHHE  KPUCTAIUIMUECKUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanue u  KoHueHcanusa. Vcnapenwue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apuratenend  KIIJ
6.15 TEIJIOBOTO JIBUTATEeNsl. TerioBbIe ABUTATENIN U 3aIUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboThI:
H#HHAPar###0nbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHIT
MOJICKYJIIPHOTO TIPUTSKEHUSI.
HHHPar###OnBITEl 0 BBIPALIMBAHUIO  KPHUCTAJIIOB
6.17 IIOBapEHHO COM MJIH caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paclIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#H#Par###Onpenenenue gaBieHus BO3ayXa B OaJuIoHe

LIIIPULA.




H#HHAPar###0nbIThI, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par#H#1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JITUHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPTUM TeJia B pe3ysbTaTe TEeIionepesadyl u paboThl
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUTUHAPOM.

###Par#H#OnpeneneHue  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###Onpenennenue  OTHOCUTENBHON BIIAXKHOCTH
BO3/1yXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUS JIbAA.

6.18

6.19

dusnueckue SBICHHUS B TPHUPOJE: IOBEPXHOCTHOE
HATsDKEHHE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTAaJTBI B IPUPOJIE, M3mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckue yCTpPOMCTBA: KamWUIAPbl, NPUMEPHI
MCII0JIb30BaHUsl KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHWA

7.1

Onextpu3zanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTB CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSA MEKIY TEIaMu)
DJIEKTPUYECKOE noJe. Hanpsioxkéanocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpudeckuit 3apsia. Ctpoenue atoma. [IpoBoaHuKN
U JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

- DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSAX U ra3ax

. Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

' HaIpsKEeHUe
29 CormnpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa [enu
[TocnenoBarenpHOe W TapaUieIbHOE COCIWHEHUE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DNeKTpUYecKHe IeNu U MOTPEOUTENH dIEKTPUUECKOM

. sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
[TocTostHHbIE MarHUTHI. B3anmojelicTBrEe MOCTOSTHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiIM U €ro

7.15
3HA4YEHHE IS )KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOE MOJE€ 3IEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHUK C TOKOM.
DneKkTpoABUrarTellb NOCTOSHHOIO TOKa. Mcronb3oBanue
AJIEKTPOJIBUraTeeii B TEXHUYECKUX YCTPOWCTBaX U Ha

TpaHCIIOpTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJTy4eHUs
AIIEKTPUYECKOM  DHEPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHECPIrun

[TpakTuyeckune paboOTHI:

OMnBITHI 10 HAOTIOICHUIO YJIEKTPU3AIUHU TET MHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUIJICKTPUKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IETHr
MTOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKSHUS.
HccnenoBanne 3aBHCHUMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha PEe3UCTOpe.

OmnbITHI, JEMOHCTPHUPYIOIIINE 3aBUCHUMOCTh
AJIEKTPUYIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEIHOTO CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIPHOM COEAMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MapaIeIbHOM
coelMHEHNU pe3uctopoB. OmpeneneHue  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, MAYILETrO Yepe3 JTaMITOUKY, OT

HanpspkeHusa Ha Heil. Onpenenenue KIIJ[ narpeBarens.




9 KJIACC

7.21

Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOIro MoJIs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
pazaenenuu. MccienoBanue qeUCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa M HampaBJICHHs TokKa B Karymke. M3ydenue
JIEUCTBUSI MAarHUTHOTO TIOJIA HA TPOBOJHUK C TOKOM.
KonctpynpoBanue u U3y4yeHue paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON ~ yCTaHOBKU.  OMNBITHI  TIO
HCCJICIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE WM3MEHEHUW 3HAYEHUsS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE TOJIe 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

1.22

TexHu4eckne yCcTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK NIEKTPUIECKON SHEPIHH,
AJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTesbHbIC
AIIEKTPOIPUOOPHI (mpuMepsI), JJIIEKTPUYECKHUE
NpECaAOXPaHUTECIN, SJICKTPOMArHuT, JJICKTPOABUTATCIIb

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

Kon

pasnena

Kox anemenra

[IpoBepsieMbIE 3IIEMEHTHI COACPIKAHUS

8

MEXAHWYECKUE ABJIEHNA




Mexanuueckoe ABWKEHHE. MarepuaibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCUTETBLHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
HepaBnomepnoe npsimonuneiiHoe aBrxenue. CpeaHss
8.4 U MTHOBEHHAas CKOPOCTh Te€ja MpH HEPaBHOMEPHOM
JIBUKEHUU
85 Yckopenue.  PaBHOyCKOpeHHOE — MPAMOJUHEHHOE
' JIBUKCHHC
8.6 CsoOognoe nagenue. OneITel ["anunes
PaBHOMepHOE NBIXKEHUE MO OKpYKHOCTH. Ilepuon u
8.7 gactoTa oOpamnieHus. JIuHeitHas ¥ yriioBask CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 [TpuHIMIT CynepnO3UIIUU CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: CHIa TPEHUS CKOJIBKEHHS, CUjla TPEHHS
' MOKOs1, APYTHE BUABI TPEHUS
8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TITOTEHUSI.
' YckopeHne cBOOOTHOTO TMaIeHUs
8.15 JBuxenne mmaHer Bokpyr Connna.  Ilepsas
' KOCMHUECKasi CKOpocTh. HeBecoMOCTh 1 neperpy3ku
PaBHOBecue MarepuanbHOW TOYKUA. AOCOIIOTHO
8.16 )
TBEP/I0E TEIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIJIEHHOH OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc tena. 3menenue umnyibca. IMITynbC critb
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 PeaxtuBHOE nBMKEHIE
8.21 Mexanundeckas paboTa U MOITHOCTh




8.22

8.23

PaGota cun TspKecTH, ynpyroctd, TpeHus. CBs3b
SHEPIruu 1 paboThl
[TorennuanbHass 5SHEpPrus Tena, IOAHATOrO HaJ

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

8.26

8.27

#H#Par###Kunetnueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUSI OpycKa
WIA JBUKCHUS HIapUKA MO HAKIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpEHUs Tella MPH paBHOYCKOPEHHOM
JBYO)KEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU IPU
PaBHOYCKOPEHHOM  JBW)KCHHM  0€3  HayaJlbHOU
CKOpOCTH.

[TpoBepka THUMOTE3BI: €CIIM TMPH PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HayallbHOW CKOPOCTU IYTH OTHOCSTCS
KaK pAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHLTBI TpEHUS
CKOJIKEHHS OT CHJIbl HOPMAJbHOTO JIaBJIEHHUS.
Ornpenenenne kod(ppuimeHTa TPEeHUS] CKOJIBKEHUSI.
Omnpenenenue >XECTKOCTH NpYKuHBL. Ompenenenue
paboTHI CHIIBI TPEHHUS NPH PABHOMEPHOM JIBHKCHHHU
TeJa Mo TOPU30HTANBHOM MoBepXHOCTH. OnpeeneHue
paboTBl CHJIBI YIOPYTOCTH TIPH TOIBEME TIpy3a C
UCTOJb30BAHUEM  HEMOABMKHOTO U IOJBHKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUA B mpupoac: MPUIUBEI U OTJIIMBBI,
JBHUXXCHHUC INIIIAHCT ConneyHom CHUCTCMBbI, PCAKTUBHOC

JABMKCHUC )KMBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CIOUAOMETpP, JaTYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

KomnebarensHoe IBUYKEHHUE. OCHOBHEBIE
XapaKTEPUCTUKUA  KOJICOAHWW: TIEPHOJ, dYacToTa,

aMIUTATY/a

9.2

MaremMatnyeckuii M TOPYXKUHHBIM ~ MAasATHUKHU.
[IpeBpamienre  sHepruM  mOpu  KojeOaTeIbHOM

IBIDKECHUN

9.3

9.4

9.5

3aryxatomue KoneOaHus. BoiHyX IeHHBIE KOIeOaHUs.

Pe3onanc

Mexannueckue BoJIHBL. (CBOWMCTBa MEXAHHYECKUX
BOoiH. IIpomosbHble M momepedHsle BOJHBL. JlnuHa
BOJIHBI U CKOPOCTb €€  PaclIpOCTpaHECHHS.
Mexanndeckre BOIHBI B TBEPAOM TeJE, CEHCMUYECKUE

BOJIHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wu¢pa3Byk u yapTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHve 4acToThl W Iepuoja KosebaHui
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToThl W Iepuoja KosebaHui
NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IE€pHOAa KoJIeOaHUM
MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpHOa KOJIeOaHUH
NPYKHHHOTO MasTHHKAa OT Macchl rpys3a. [IpoBepka
HE3aBUCHUMOCTH  Tepuoja  KoyiebaHuit  Tpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl ITpy3a U KECTKOCTH
npyxuHel. M3MepeHue  ycKOopeHHs CBOOOIHOTO

naJieHus

9.8

du3nyeckue sSABJICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceiicMUUYecKue BOJIHBI,

IlyHaMH, X0

9.9

TexHUYecKkrne YCTpPOMCTBA: 3XO0JIOT, HCIOJIb30BAHUE

yIABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1 DIEKTPOMAarHUTHOE T0JI€. DIIEKTPOMArHUTHHIE BOJIHBI.
' CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH
10.3 DJexTpoMarHuTHas npupoja cBera. CKOpocTh CBeETa.
' BonHoBEBIE CBOMICTBA CBETa
[TpakTuyeckue paboOTHI:
10.4 N3yuenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
@usnueckue SBICHUS B TPUPOJAC: OHOIOTHYECKOE
10.5 NIEUCTBUE BUIHAMOTO, yIBTPaPHOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4CHUI
10.6 Texnuueckue yCTpOiiCcTBA: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamonnHEetHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe  3epkano.  3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomienne cBera. 3aKkOH MPEJIOMIICHHUSI CBETA.
' [ToHOE BHYTpEHHEE OTpaskeHUE CBETa
115 JInnza. Xop nydeit B 1MH3€E
116 OnTHueckas cucrema Qoroamnmapara, MUKpPOCKOINa U
11 ' TEJIECKOTIa
117 I'maz kak onrudeckass cucrema. biaumzopykocts u
' JAIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel Hhl0TOHA.
' CroxeHne CrieKTpalibHBIX 1IBETOB. Jlucrepcust cBera
[TpakTyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla aJCHHUS.

#HH##Par###13ydeHne XapakKTEepPUCTHK H300paKeHUs

npeaMeTa B IJIOCKOM 3CpKajic.




12

#H#Par###lccnenoBanue 3aBUCUMOCTH yriia
NPEJIOMIICHUSI CBETOBOTO JIyda OT yIjla TaJCHUs Ha
TPaHUIE «BO3YX — CTEKIION.

###Par### lonyuenne M300paKEHUH C  MTOMOIIBIO
coOMparoIIeil JTMH3BL.

###Par###Onpeneneaue (QOKyCHOTO pacCTOSHUS U
OTITHYECKOU CHIIBI COOMPAIOIICH JTUH3BI.
H#HHAPar###O0nbITEl IO PA3JIOKEHUIO OCJIOro CBETa B
CIIEKTD.

HHAPar###OnbITHl 110 BOCIPUATHIO I[BETA MPEIMETOB

npy UX HAOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

®Ou3nyecKkue SIBICHHS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1iBeTa Tej, ONTHYECKHE SIBICHUS B aTMochepe
(uBeT HEebOa, pedpakius, paayra, MUPax)
11 TexHudyeckne  yCTpOMCTBA: OYKH,  IIEPHUCKOIIL,
' dboToanmapar, ONTUYECKUE CBETOBO/IBI
KBAHTOBGIE ABJIEHUA
191 Oneitel Pesepdopna u mmaHeTapHas MOJENb aToMa.
. Mogens aroma bopa
192 Hcnyckanue U MoriomieHue cBera atToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
124 Crpoenue aromHoro sjapa. HyxinonHas Mozens
' aTOMHOTO siipa. M3oTomnsl
195 PanuoaktuBHbie nipeBpamenus. [lepuosa nomaypacnana
' ATOMHBIX SITIEP
126 S nepuble peakuiuu. 3aKOHbI COXPAHEHUS 3apS0BOTO U
' MacCOBOT'O YUCEI
DOHeprusi CcBA3W aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTrUu
128 Peakuuu cuHTe3a u genenus saep. McrouHuku
' sHepruun CoJiHIa U 3BE3]T
129 SAnepnas osHepretuka. JledcTBUE paguOaKTUBHBIX

HSHY‘ICHI/Iﬁ Ha )XUBBIC OPTraHU3MbIL




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JMHEHYAThIX CHEKTPOB
U3JTy4CHHUS.

HccnenoBaHue TpeKOB: U3MEPEHUE SHEPIHU YaCTHUIIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue painoakTUBHOro hoHa

dusnueckue SBIEHUS B IPHUPOJE: E€CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
pallMOAaKTUBHOE M3JIydeHHE NPUPOIHBIX MHHEPAJIOB,
JICUCTBUE PATMOAKTHBHBIX M3JIy4YCHUH HA OpPraHU3M

YCJIIOBCKaA

Texauueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHyAJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeld ponu (UMK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3MUECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUUCKHX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOT Ui

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHHH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHWUTHBIX H
KBAaHTOBBIX); YMEHHE pa3lInyaTh SBJICHHUS IO OIUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UYECKOE SIBIIEHHE, YMEHHME paclio3HaBaTh MPOSIBICHHUE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBJICHUI B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

Brnanenue ocHOoBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX NI PElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTEepHU30BaTh CBOMCTBA Tel, (DU3WUYECKUE SBICHHS M

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA TE€I U (I)I/ISI/HICCKI/IC

ABJICHUA, UCITIOJIB3Ys (bHSquCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAyYHOTO ITO3HAHUS C Y4ETOM
coOuroieHHst ITpaBuil 0€30MMacHOro Tpyaa: HalmroaeHue pu3nyecKux

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 TaHHOTO Habopa 00OpyA0BaHUS 110 HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEICHUE TIPAMBIX M KOCBEHHBIX H3MEPEHUl (QHU3NUECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIbHYIO YCTaHOBKY IIO HMHCTPYKLUH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUMN;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE TI0  WHCTPYKUUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOUKa, aOCOIOTHO TBEPIOE TENO, MOJIENIN CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIA

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyalUdl IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenue pemarh pacu€THbIe 3amauu (Ha 0a3e 2 — 3 ypaBHCHHH),
WCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BBIOUPATh 3aKOHBI U (DOPMYITHI,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OLCHHUBATHL PCAIMCTUYHOCTL ITOJIYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1aun




YMeHune XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBax (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHs 3I0pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOWMCKa, TPEOOpPa3OBaHUS W TIPEACTABICHUS WH(POPMAITUU
(bU3MYECKOTO COIepXKaHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpMAllMd HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JOMOJIHUTEIbHBIX ~ MCTOYHUKOB; yMEHUE HCIOJIb30BaTh IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKaHMs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




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

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE nBUkeHHe. Cpeanss ckopocTs. Popmyna amns
1.2 BBIYKCJICHUS CpeHeH ckopocTu: V = Sft
PaBHOMepHOE MpsMONUHEITHOE IBHYKEHUE. 3aBUCUMOCTh KOOPJIUHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKCHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHHU Ui MPOCKIMH CKOPOCTH, MPOEKLUU
IepeMENIeHUs, IyTH, KOOPAWHATBI IIPU PABHOMEPHOM IPSMOJIMHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU B Cllyyae PaBHOYCKOPEHHOTO
HpﬂMOJII/IHCfIHOFO JABMOKCHUA:
2
S)= Vo, * 1+
2
@opMyInbl A MPOEKLUMU TMEPEMELICHUs, MPOEKLUUU CKOPOCTH M MPOCKIUH
YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIHUM IIEPEMENIEHNUA, KOOPIWHATHEI IIPU PaBHOYCKOPEHHOM
HpHMOHHHefIHOM ABHUKCHUHN
CBoboanoe nanenue. opmysbl, OMHMCHIBAIOIIUE CBOOOIHOE MACHHUE Tea 0
15 BEPTUKAIM (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHH JS MPOCKIUH YCKOPEHUS,




MIPOCKOHUU CKOPOCTU W KOOPAWHATHI IIpU CBOGOI[HOM naaCHuM TCjaa II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPY>KHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHUC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

1.6 yckopenus. @opmyiia Juisl BBIYUCIECHUS YCKOPEHUS:
2
a. - L
"R
dopmyna, cBA3bIBAIOIIAS IEPUOJL U YACTOTY OOpalleHUs:
V= 1
T
Macca. [1notHocts Bemectsa. @opmyna A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToOHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH
Ha TeJIo
B3anmopeiicteue ten. Tperuii 3akon HeroTona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyia Uit BBIYUCICHUS MOLYJISI CUJIBI

TPEHUSA CKOJIBXKCHUSA:




Hedbopmanuss Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YIPYTrou
nedopmaruu (3axoH ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
1.14
®opmyna A BBIYMCIEHUS CUIIBI TSDKECTH BOIM3M moBepxHoctu 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
1.15 p=mi
Nmnynbe cucremsl Ten. M3Menenne umiymnbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa 715l 3AMKHYTOU CUCTEMBI TEN:
1.16 P=myuy +mi Uy =const
PeakTnBHOE ABMKEHIE
Mexannueckas padota. @opmMyra sl BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
Kunernueckas n noteHuuanbHas sHeprus. @opmyina s BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




TeopeMa o0 kuHeTHUeCKOU dHeprun. Popmyra 1 BHIYUCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU NPU HATUYUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl; M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[ToxBwxHbIN 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiienune TBEpIOTO TENA.
@®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
p- F
Eh
191 HaBnenue raza. ATMocdepHoe JaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopmyra 7151 BEIYUCICHHS TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akon Apxumena. dopmyna s onpeneneHUs BBITAIKUBAIOMICH CHIIBI,
1.23 JENCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM T'a3:

F_&m. =pgv




Ycaopue miapanus tena. [lnapanue CYZA0B 1 BO3AYXOILIaBaAHUC

1.24

Mexannueckue KoyieOaHus. AMIUIMTYJa, MEPUOJ W YacTOTa KOJeOAHWI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii U INpYKUHHBIA MasTHUKM. [IpeBpaimieHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeiHyKneHHbie kosebanus. Pezonanc

MexaHu4ecKHUe BOJIHEI. HpOI[OJ'IBHLIC H IIOIICPCUHBLIC BOJIHLI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MH(dpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
NPYKUHBL; KOA(PUIMEHTa TPEHUS CKOJIbXKEHUS; padOThl CUIIbI TPEHHS, CUJIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH ABMKEHHUs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH; 4YacTOThI M
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJie0aHUH MPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha pblyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOH
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTABJIEHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopManuu Npy>KUHbI; YCKOPEHUs1 Opycka OT yriia HakJOHa HalpaBJIsSOLIeH;
neproja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JUIMHBI HUTH; TIepruo/ia
Kosie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U jKECTKOCTU MPY>KUHBI;
HCCIIeIOBaHNE HE3aBUCUMOCTH IMepHoja KojaeOaHHM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS ppluara

1.30

Dusuueckue s6l1EHUA 8 npupoée: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOH 1 HEKMBOU MPUPOJAE, ACUCTBUE CUIIbI TPEHUS B IPUPO/IE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONMHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE HKUBBIX OPraHU3MOB, PhlUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHUS Ha JKMBOW OpPraHW3M, IUIABAHHUE PBIO, BOCIIPUSTUE
3BYKOB >KMBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHHS, AUHAMOMETp, MOJIIUIHUKHA, PAKEThl, pbluar, MOJABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmrarnmecs cocypl, yCTPOMCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJIKYJISIPHO-KHHETHYECKOW TEOPHUH CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUM BElIeCTBA.
Kpucrannmnueckue u amopgHbIe TEIa

25 JIBukenune uyactul BemiectBa. CBs3b CKOPOCTH JBWKEHHSI YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nuddysus

2.3 CMaunBaHue U KalWUISIPHbIE SIBIECHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBeCHE

25 Buytpennsas sueprusa. PaGota u Temnonepenaya Kak crocoObl M3MEHEHUs

' BHYTpPEHHEH HEpPruu

2.7 Bunsl Tenonepenaun: TeIONPOBOIHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTBo TemnoTsl. Y enbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHHUs SHEPrHH B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenue n koHaeHcauus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 uCHapeHuss M KoHAeHcaluu. KureHue IKUAKOCTH. YJenpHas TerioTa

napoo6OpazoBanus: L = Q/m




2.11

BitasxxHoCTB BO311yXa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHE BHYTPEHHEM OJHEPIUM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMS

toruBa: q = Q/m

2.14

[Ipunnuns! padots! Temnosbix apurateneil. KI1/I rernnosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAIUTMYECKOIO UIMH]PA; KOJIMYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJOHM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIIEH HarpeTblii LWIMHJIpP; KOJWYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LWIMHIAPOM, IIOCJIE OIYCKaHUS €ro B BOJLYy KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYXa; YAEIbHOW TEIJIOTHI
IUIaBJIeHNus JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IUYHBIX YCIIOBUSX; SIBJICHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIapCHUA

Qusuueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIISIpHbIE
SIBIIGHUSI B IPUPOJIE, KPUCTAJUIbI B Npupoe, nnydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOCkl, TyMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea: KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJlJIoB, )KI/I)IKOCTHI)II\/’I TEPMOMCETP, JATUUK TEMIICPATYPEI, TEPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMETPBI, IICUXPOMCTpP, IMapoBad Typ6I/IHa, ABUTaTCIIb

BHYTPEHHETO CrOpPaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a dIeKTPUYECKUX 3apsii0B

3.2
3.3

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anekTpudeckoro mnons. I[IpuHiun

CYIEPHO3UIINH 3IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsnoB. JleMCTBHE 3JIEKTPUUYECKOTO TMOJs Ha

JJIEKTpUYECKUe 3apAabl. [IpOBOOHUKY U TUIIEKTPUKH




[TocTostHHBIN AneKTpUUeCcKui TOK. JlelcTBHS AneKTpruieckoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snekTpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwmeriaHnHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHOe MoOJi€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHuTHON MHIYKITNH
313 MarauTHOe T1I0JIE TOCTOSSHHOTO MAar"HuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleiicTBre MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue snekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  30EKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTHU CHJIBI TOK4, BO3HHUKAOOICTO B IPOBOIHHKCE

(pe3ucTopsl, IaMIouKa), OT HAMpsHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YIEJIBHOTO CONPOTUBIICHUS.

[IpoBepka npaBuiia [yis 3JEKTPUUECKOT0 HANPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIA Ui CHJIbl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6leHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, peii() TOTF0COB,
POJIb MAaTHUTHOTO TIOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEoCTar,
CUETYMK  DJCKTPUYECKOH DHEPIUH, DIIEKTPOOCBETHTEIbHBIE  PUOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPOTIPUOOPHI (mpuMepsl), AIEKTPUUECKHUE
MPEIOXPAHUTEIH, SJICKTPOMArHHUT, JJICKTPOIBHUraTelb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBI. [1Ikana 3MeKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsiMoMHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIICHHSI CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeit B nuH3e. PoKycHOE paccTosHUE TUH3BI. OnTHYecKas cuiia

' aum3el: D = 1/F

3.25 I'ma3 kak onrtudeckas cucrema. Onraueckue mprudopbI
Ipaxmuueckue pabomul
#H##Par#H##lI3mMepenne ONTUYECKONW CHUITBI coOuparomeld JHH3BI, (HOKYCHOTO
paccTosiHus cOOMparoIei JIMH3HI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa
1 U300paXKeHHsI, KOT/1a IPEeIMET PACIIONIOKEH B JBOMHOM (OKyce), ITOKa3aTels

3.26 IIPEJIOMJIEHHUS CTEKIIA.
#i#Par###lccnenoBanre CBONMCTBA M300paKEHUS, MTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS IBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIyda OT yIJia MaJeHUs Ha
TpaHUIIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupode: 3arMmenus Comnna u JlyHbl, 1Bera Tel,

' ONITHYECKHUE sBJICHUS B aTMOochepe (11BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE

CBETOBObI




4 KBAHTOBBGIE SIBJIEHUA
a1 PamnoaktuBHOCTE. ATba-, Oera-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmana
42 OmnbiTel Pesepdopna mo paccesHuro anbda-yactunl. [lnanerapHas Mopeib
' aToma
4.3 CoctaB aromHOro sijpa. M30Tomsl
4.4 IIepuon nonypacnana aTOMHBIX SAEp
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHESHUS 3apsI0OBOTO H MACCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBINA (HOH,
4.6 KOCMHYECKHE JIy4H, PaJdOAKTHBHOE H3JIyYCHHE IPUPOIHBIX MHHEPAIIOB,
JICMCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEeIIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBUIYaIbHBIN JO3UMETP, KaMepa

Bunbcona, siiepHas s3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

[Mepeimkua .M., MBanoB A.U., ®usnka 7 6a30BbIi ypoBeHb, MockBa , «[IpocBemnienue»,
2023

[Meppimkun .M., Banos A.U., ®usuka 8 6a3oBbIil ypoBeHb, Mocksa , «IIpocBemienue»,
2024

[Tepermkua .M., BanoB A.U., I'yriuk E.M., ®usuka 8 6a30BbIii ypoBeHb, MOCKBa ,
«[Ipocsemenuey, 2025

B.N. Jlykammk, E.B. IBanoBHa COopHuK 33124 1o ¢usuke, Mocksa «[Ipocemenuey, 2022

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Junaktuueckue kapTouku-3afganus aig 7, 8 u 9 knaccos (aBropsl M. A. Ymakos, K. M.
VYakos),

JMIaKTUYECKHe MaTepuasl o ¢pusuke 1 7, 8 u 9 kimaccos (aBropsl A. E. Mapon, E. A.
Mapon)

tecThl A 7 knacca (aBropsl H. K. Xannanos, T. A. XanHaHoBa)

®usnka «JlabopaTopHble U KOHTPOJIbHBIE PaboThI»7,8,9 U3aaTenscTBO «JInien»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

OKO BIIP KUM

O0mako 3Hauuii noaroroska k OI'D 9 kiace






