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MOSCHUTEJBbHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTaBICHHBIX 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 TMOJIO)KEHMM M TpeOOBaHUW K pe3ysibTaTaM 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 mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarOIIUXCSl U OpPTaHU3AIMI0 H3YYCHUS
bu3MKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM O0Y4YeHHS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAaET paclpeiesieHue yaeOHOro MaTepurana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT NpUMEpPHYIO MOCIeA0BaTEIbHOCTh
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMBl [0 Y4EOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HUESCKOU
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHOHAYyYHYIO KApTUHY MHPA,
NpeIoCTaBIsIeT HamOoyiee SCHBIE OOpa3lbl TNPUMEHEHHS HAYYHOTO METOoja
MO3HaHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arounxcs.

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

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATh HAYYHBIC JO0Ka3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickorr ®exepanuu, peamu3yroNIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

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

pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJIE MTO3HAHMS U (POpMUpOBaHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (HU3UKH TSI PA3BUTHSI APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

JlocTmkeHne 3THX Ieliel mporpaMMbl 1o ()U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

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

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

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 AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

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

3HAKOMCTBO CO chepamu poecCHOHATEHON AesSTETPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.



Oob111ee ynCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3yUYeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 204 gaca: B 7 kiacce — 68 wacoB (2 waca B Heznenmo), B 8 kiacce — 68
yacoB (2 uwaca B Hedemwo), B 9 kimacce — 68 wyaca (2 waca B HEACHO).

[Ipennaraemslii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX 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. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpemHocTs u3mMepeHuii MexayHapoHasi CucTeMa euHUII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO MOIeeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

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

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IKaIbl K3MEPUTEIILHOTO Mpuodopa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

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.
IlepBoHavaibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

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 OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJbIX
(kpuctamnuyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. Cpennsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBM)KEHMM. Pacyer nmytu u
BPEMEHU JBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIECTBA.
Cumita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJla
TshkecTr. Cuila TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKoro JBUKEHHUS 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.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (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. CrnocoObl yMEHBIIEHUS U YBEIUYEHUS JaBiieHUd. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocyasl. ['mapaBnnyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEpHOTO J1aBJICHUS.

JleficTBHE KUJAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJo. BeITanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
JKUJIKOCTh YAaCTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momnesHoro nedcTBus (mganee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHUMANIbHAs SHEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

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

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH 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. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KanWUISIPHBIE sIBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEIUIONIPOBOAHOCTb, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

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

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUU padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
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, JAEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJI.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA IMPU CMEIIUBAHWUU XOJIOTHOW 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 yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh  CHJIbI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

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



Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBO/JIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €70 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsiI0B U B3AMMOJAEHUCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHHUs BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJICHUs IIOJIFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHTYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

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

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPH MApaJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJiI TOCTOSAHHBIX MAarHUTOB IIPU  HX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HAINPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

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

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

PaBHOMepHOE ABMMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

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

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPTHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie  pabOThl CWIBl YIOPYrOCTH TIpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyJa. MaTeMaTudeCKui U IPYKUHHBIM MasTHUKH. [IpeBpamenue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ PacnpOCTpPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamoprte pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOIeOAaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmpITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

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

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

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

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

L 0 N ok wWwN R

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAa)KEHUSI CBETOBOIO Jiyda OT yrja
naJeHUsl.

2. W3ydeHue xapakTepUCTHK H300pakeHHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.



4. TlonmyuyeHune N300pakeHHI ¢ MOMOILBIO COOUPAIOILEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PagnoaktuBHoCTh. AJbda, 6eTa- u ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron nmonypacnana aTOMHBIX SI€ED.

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

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU Ha IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomol u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIMATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pasjieia peamu3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECs BBIMIONHSAIOT 3aJaHMsi, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCTIOJIb30BaTh HAyYHbIE METOJIbI UCCIICOBAHMS (DU3MUECKHUX SIBIICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyYEHUS TEOPETHUECKUX BHIBOJIOB;

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

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare n3yueHus Gu3MKU Ha YpOBHE OCHOBHOI'O O0IIEro o0pa3oBaHMUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

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

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETHYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
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  KYJbTYpPbl 310POBbSI ¥  3MOLHOHAJBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- copMUpOBaHHOCTh HaBbIKa pe(dIeKCcHuu, NpPU3HAHME CBOErO IpaBa Ha
OLIMOKY M TaKOI'o e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUM IPAKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIC U (PU3UIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, TUIAaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHUS;

e 8) ajanTanmyu K M3MEHSIOUIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOIXHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
TIPYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

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

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

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



yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pACCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BONPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJyYEHHYIO B X0/1€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TaKXKE BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
otOope MHGPOPMALMM WM JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOMU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YueOHbIe el CTBUS !

B X0Jie OOCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKTaeMON TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTIOCTABIISATh CBOM CYXJICHUS C CYXACHUSMU JIPYTUX YYaCTHHUKOB
JUaora, oOHapyXKUBaTh Pa3IUIUe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMAaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS] HECKOIBKHUX JIFOJICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYTHMPOBAHHBIM YUaCTHHUKAMH B3aUMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pElIeHUMN
rpyIIon);

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLIUECS COCY/IbI;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, MPEBpaICHUSI
MEXaHUYECKON SHEpPruu) MO ONMHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuclie (U3NYECKUE SBJICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSST CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHAs DHEPTHsi), MPH OMHCAHWM MPABHIHHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPrUH, TPU HSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEeHHE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh NpPU HOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SBJICHUM WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CUJBI M TEMIEpaTyphl C MCHOJIb30BAHUEM aHAJOTOBBIX H
nM(POBBIX MPUOOPOB, 3aAMKCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUI
IUTaBaHMSI TEJ, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh W3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPJAOTO Teja, CHIa TPEHHUS CKOJIBKCHHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbI, Oapomerp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETP), UCIOIb3Ysl 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MPU 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(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;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUil HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (pU3MUECKOro coAepXkKaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONIEpIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHUN pacHpeessTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIIa, 3amMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAE€JIbHAs TEIIoTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsj,
Cuja TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(¢u3NYECKyI0 BENUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHHUS BEIECTBA, MPUHLUI CYNEPHO3ULIUHU TMOJIed (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peuieHus, NPOBOAUTh PACUETHl M CpPABHHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHHH OT IBETa HU3Jydarolled (moriouarome)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUSs, OMUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEYEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4epe3 MPOBOJAHMK, OT HANpsDKEHUS Ha  IPOBOJHHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOJULl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEII0KEHHON MHCTPYKUUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX omnucaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUTaTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



NPUBOAUTh  MPUMEPHl  (HAXOMUTh  WHOOpPMAIMI0O O  MPHUMEPaX)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJEHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHPOpMaUu (PU3HIECKOTO CONEpPKAHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/JIaTh BBICTYIICHHUE IIPE3ECHTALNEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIa] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTeMa OTCY€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBEIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJAHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM TMEPEBOAUTH IMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CUJIAa TSKECTH, YCKOPEHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYecKas dSHeprus,
MIEPHOJT ¥ YacTOTa KoJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs WMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



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

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PpEIIUTh TPU TOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOTIOACHUIO (PU3NYECKUX SBICHUM WIH
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOaHUM, MPSMOJIMHENHOE PACIPOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWMCTB W300pa)KeHHsI MpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparomeil JMH3bI), O0OOCHOBBIBATH BBIOOp cCmocoba U3MEPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa



NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBKEHMS, MEXaHMueckas paboTa M MOUIHOCTh, 4acToTa H
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUYEUHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATUYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE€ PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  MHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH Cpee;

OCYIIECTBJIATh TMOUCK WHPOpMauu (PU3HUECKOTO CONEpKaHHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OTPEJeNIEHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUHN Y4YE€OHBIX 33JaHUN HAay4YHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIA anmapaT M3y4aeMoro paszfena (U3UKH U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
IS T HayIa © HpHpoe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA BeIectra https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAMIICCIOT ABIDKCHHE https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Braer o 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [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 ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 7 1 bu6mmoreka [IOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 14 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 7 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 28
Pasznen 2. Mexann4yeckue KoJ1e0aHUS H BOJTHEBI
bu6mmorexa [IOK
2.1 M 5 3
CXAHMIECKHE KOTeOaHu s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 5 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 10

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHUTHOE MOJIE U 4 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 4
Pa3nes 4. CBeToBbIe AIBJICHHUS

4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 3 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JI 0 3 3
HHHSBL I OTITHHCCICE HPHOOPET https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 9
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuoreka [JOK
51 Hcnyckanue u norjioneHne cBeTa aroMoM 3 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 4 1
> CTpocHHe aTOMHOTO A/pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 1
>3 AACPHPIC peartitan > https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 5 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 27
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIAThH

CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

14

1.5

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKUe SIBJICHUS,
UCHONB3YS (U3MUECKHE BEIUWYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO (U3MUECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIlluMChiBaTb €0 MaTCMaTHYCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BbISIBIATh INPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3y4YCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, QU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH




1.7

1.8

1.9

pemiath pacyéTHbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyiibl, cBsi3bIBatONME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 3aJaud  3alUChIBaTh KpaTKOE YCIOBUE, TOJICTABIATH
buznyeckue BeWYUHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJISl PEUISHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIJCIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe’y),  pasiuyarb |
MHTEPIPETUPOBATh IOJYyYEHHBIM pe3ybTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
(¢U3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBAaTH  IPOBEpPSEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITMIOJHATh NPSIMbIE U3MEPEHUsI C HCIIOJIb30BAHMEM aHAJOrOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS HPUOOPOB C yUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOUpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JCHCTBUS NPUOOPOB M TEXHHMYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,

UCIONB3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SBJICHUN U




H€06XOI[I/IMBI€ (bI/I3I/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O MpUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
JKU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubdOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUK W TYTEM CpPaBHEHHS Pa3IHMYHBIX HCTOYHUKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOTrO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHK

13 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UUECKOTO
COJIep’KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIECIOBAHUM, TPU HTOM
IPaMOTHO HCHOJIb30BaTh W3YyYEHHBIM NOHSATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTalue

1.19

IIPY BBITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MIOCTaBJICHHBIMH 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh ITOHATHA




1.2

13

pa3jinyaTtb SABJICHUA IO ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, IPU OINUCAHUU NPAaBUIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIHMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

O0O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ Momompbio 1 — 2 u3ydyeHHBIX CBOICTBa

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE aHaIM3a
YCJIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelleHHs 3a/laud, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh Pacu€Thl U CPAaBHUBATH
NOJyYeHHOE 3HaueHue (U3UYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3NUECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIICIOBAHUS, BBIACIAT
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICA0OBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUN WU

(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC




1.10

1.11

OPEANONOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATH X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

MPOBOAWTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATD
U3MEpEeHUs, CIeAysd MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaONHIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

1.13

1.14

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIUMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

coOnrofarh TMpaBWiIa TEXHUKH Oe3omacHocTH npu paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBICHHMH U HEOOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PpUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIBHBIM H IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbS U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM




1.18

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CoJep)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHHUA TEKCTa, mpeoOpa3zoBaHus MHGOPMALUU U3 OJHOMN

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WMJIM HCCJCIOBATEILCKOM JEATEILHOCTH, IPU ATOM
IPaMOTHO HCIIOJIB30BaTh M3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENITh 00513aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ B JEATENbHOCTh TPYNNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

11

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

1.2

pa3jnyuaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/IT-I€CKOC SBJICHUC

1.3

pacro3HaBaTh NpPOSBIECHHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) HUBHUECKUX SIBICHUN

14

OMMUCLIBATHL H3YYCHHBIC CBOMCTBA Tel H (1)I/IBI/I‘IGCKI/IC SABJICHUA,
HCIIOJIB3Yys (bHBH‘ICCKI/Ie BCJIIMYHHBI, IIpU OIIMCAHUKW IIPABUJIBHO
TPAKTOBAThH q)HSI/I‘IeCKI/Iﬁ CMBICJI HCIIOJIB3YCMbIX BCJIMYHMH,

0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,




CBSI3BIBAIOIIME JIAHHYIO  (U3MYECKYI0O BEIMYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIUPOBKY 3aKOHa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid IPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJIUTh PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOKHO pPELIUTh MpU [MOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

1.10

MPOBOJIMTH OIBITHl IO HAOJIOJCHUI0 (U3WYECKUX SBICHUN WM
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOIBI

IPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE H3MEpsieMOr BeTWYHHBI ((POKyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

IMPOBOAUTE HCCIICIOBAHUC 3aBUCHUMOCTCH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUECM IIPAMBIX HSMGPGHHﬁZ IJIaHUPOBATb HUCCIICAOBAHUC,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUpPOBaTH pPE3yJIbTAThI




1.12

1.13

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYMH B BUJIC Ta6JII/IL[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys MPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

1.18

pa3nuyaTth OCHOBHBIE TNMPH3HAKM M3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Y
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB 51
TEXHOJIOTUYECKUX IPOILIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTH MpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT0 MCIIOIb30BaHUsI (U3NYECKUX 3HAHUHN B MOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYIIECTBIISATh MOUCK HH(POPMAIN (PU3UIECKOTO COJEPIKAHUSI B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYyTU  ONPEHAECIEHUsS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJIHUTENbHBIX

HUCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHHM YYEOHBIX 3aJaHU  Hay4yHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE

Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpUEMaMHU




1.20

1.21

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHs Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UIECKOTO
CoJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIMOJIb30BaTh U3YYCHHBIM MOHATUHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAIMEe C y4E€ToM

0COOEHHOCTEMN ayaAuTOpUun CBEPCTHUKOB

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTUPOBaTh  €ro, AaJIeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Koxa
pa3jaena

Kon
3JIeMeHTa

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIET'O MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUA

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJICHHA: MEXaHHMYECKHE, TEIUIOBEIC,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE

@dusnyeckne BenuuyuHbl. M3Mepenune  usmueckux
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTh

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHayuyHBId METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKAa HAay4YHOT'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHUE

Ha0J1r01aeMOr0 SIBJICHUS
1.4 Onucanue Gpu3nyecKux SBIECHUH C MTOMOILBIO MOJIeNei

[TpakTyeckue paboTHI:

###Par#H#113mepenne paccTOSIHUM.

#HeHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###I3mepenne  Temmepatypel MPU  TTOMOIIH

KHUJIKOCTHOTO TEPMOMETpa U AaTYHKa TeMIepaTypbl
INEPBOHAYAJIBHBIE CBEJAEHU A O CTPOEHUU BEILIECTBA
###Par#H#CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pa3sMEphL. OHLITBI, JOKa3bIBaIOIIHNEC JAUCKPECTHOC

CTPOCHUE BCUICCTBA

H#Hi#Par### ]| pmxenne YACTHUII BEIIECTBA. CBs3b
2.2 CKOPOCTH  JBWJKEHUS  4YacTUIl C  TEMIepaTypoM.

BbpoyHoBckoe nBmwkenue, muddys3us

23 B3anmoneiicTBre YacTUI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC

24 ##H#Par### ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHHUE




2.5

2.6

ra3oB, JKUJIKOCTEN M TBEPABIX (KPUCTAIUIMUECKUX) TEJl.
B3auMocBsI3p MeX]ly CBOWCTBAMM BEILECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJSPHBIM

CTPOCHUEM
OcobenHoct arperaTHbix COCTOSTHUH BOJBI

[TpakTuueckue paboOThI:

#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb30BanueM pororpadumii).

#HHPar###OnpITBL  TI0  HAOIMIOJEHUIO  TETUIOBOTO
paciIMpeHusl ra3oB.

#HHHPar###OnbITEL 10 OOHAPYKCHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnnueckoe I BUKCHHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JABM)KECHHE
H#H#HPar###CropocTb. Cpennsia CKOPOCTb npu
3.2 HEPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtu M BpeMeHu
JIBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMU. B3aumoneincrtsue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #e#Par###InotHocTs  BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. M3mepenue cuibl C
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#H#IBnenne Tarorenus u cwia Tsokectu. Cuna
' TSDKECTH Ha APYyTux IaHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckne paboOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(mapuka B KUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBromMoOMIIE W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa IIo0
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (medopmariuu) mpy>KuHbBI OT
MPWIOKEHHOW  cuibl.  OTBITBL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckne SBICHUSA B npupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B )KUBOW M HEXUBOH NPUPOIE,
JEWiCTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: AMHAMOMETP, OIIIUITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUSA U

- YBEJIMUCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIEPATYPhI
43 [lepenavya naBneHus TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKHE MAITMHBI
3aBUCMMOCTh  JIaBJIGHUSI KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIarmuecs coCy/Ibl.
[MunpaBnuyeckre MeXaHU3MbI
AtMmocdepa 3emnu u armochepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBaHMS BO3AYyHIHOW 000m0uku 3emun. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 W3mepenune armocdepHoro naasneHus. llpubopsl s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XKUIAKOCTHM M Ta3a Ha INOTPYKEHHOE B HHUX
4.7 Teno. BreitamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3ayxomnaBanue
4.9 [TpakTudeckue pabOTHI:




4.10

411

HccrnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa MOrpYXKEHHOH B KHUAKOCTh 4YacTH Tela.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH HA
TEJO, MOTPYXKEHHOE B KHUJKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKUAKOCTH, OT Macchkl Tejia. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CHJIBI, JIEHCTBYIONIEH Ha TEJIO B >KHIKOCTH, OT 00BEMa
MOrPYKEHHOW B MKUJKOCTh YaCTHU Te€Ja U OT IUIOTHOCTH
JKHUJIKOCTH. KoncrpynpoBanue apeomerpa HIIH
KOHCTPYUPOBAHME  JIOAKA U ONpEAeNICHHE €€

rpys3omnonb €MHOCTH

dusnyeckue - ABICHUA B IPUPOJIE: BJIMSIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OPraHU3M, TUTABAHHC

pBIO

TexHUYeCKHE YCTPONCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUAN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' iockocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 ITonHas MexaHudeckass SHEPrusi. 3aKOH W3MEHEHUs HU
' COXpPaHEHHsI MEXaHUYECKOH dHEprun
59 [TpakTrueckue paboTHI:

#H#Par###Onpenenenne  pabOThl CUJIBI TPEHUS TpHU




8 KJIACC

Kox
pa3iena

PAaBHOMEPHOM [BHKCHHM Teja II0 TOPU3OHTAIBHOU
nosepxHoctu. MccnenoBanue yciaoBHM — paBHOBECHUS
ppuara. HM3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEpIrun

dusnyeckue sABJICHUS B Inpupoac: pblHaru B TEIC

5.10
4eJI0BeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUXKHBIA U
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTPOEHUs BemecTsa. Macca ©  pa3Mepbl
' MoJIeKyl.  OmIbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEeOpuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemioBoe pacliupeHue U cxaTue
66 Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO
' TEIJIOBOT'O JABUKEHUS YaCTHI]
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEpPruu: TeIionepeaaya U CoBepIleHne padoThl
6.8 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLIUS,
' W3IIy4eHHUe




KommuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH

6.9
BELIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa niaBJIeHUs
[TapooOpazoBanue ©  KoHJeHcarus.  Vcmapenwue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHHS.
. 3aBUCHMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPAHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENN U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
rporieccax
[IpakTudeckue pabOTHI:
H#HHHPar#H#ONbITEL IO OOHAPY)KEHUIO JEMCTBUSI CHII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#HHPar##H#OnbITEl 10 BBIPAIlUBAHUIO  KPUCTAJJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###0neITEl IO HAOJIOAEHUID  TEIUIOBOIO
pacIIMpPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
6.17 ###Par###Onpenenenue naBieHUs BO3AyXa B OallJloHE

HITIpUIIA.
H#HHHPar###0OnBITE, NTEMOHCTPUPYIOIINUE 3aBUCHMOCTH
JaBJICHHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIKCHHUSL.

###Par###1posepka runoressl JMHEHHONW 3aBUCHMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIlepaTyphbl.

###Par###Habmonenne M3MEHECHUS BHYTPECHHEN




SHEPTUU TeNa B pe3ylbTaTe TEIUIonepenayn U padoTh
BHEIIHUX CHJI.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUM XOJOAHON U TOpsYEH BOJIBI.
H#HH#Par####Onpenenenue KOJINYECTBA TETUIOTHI,
MOJYYEHHOTO BOJOW MpH TEIJI000OMEHE C HarpeThbiM
METAJUTHYECKUM ITUITMHAPOM.

###Par#H#Onpenenenue  yIelbHOM — TEIIOEMKOCTHU
BEILIECTBA.

#H##Par###lccnenoBanue mpoiecca UCIapeHus.
#H#Par###OnpenencHue OTHOCUTEIBHOW  BJIQXKHOCTH
BO3/TyXa.

#HH#Par##H##OnpeneneHue yAaelIbHOW TEIUIOTHI IJIABJICHUS

JIbJA.

6.18

6.19

®dusnyueckue SBICHUA B NPHUPOAC: IOBEPXHOCTHOE
HaTsOKEHUE W KamWUISIpHBIC SBIEHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uznydueHnue CoJHIIA, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bI; 00pa3oBaHUEe POCHI, TYMaHa,

HWHes, CHera.

TexHuueckue  ycTpoilcTBa:  KamuWuIApbl, MPUMEPHI
WCIIOJIb30BAHUS KPUCTAJJIOB, KUJIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, TMCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
BianmoneiictBue 3apsbkeHHBIX Ten. 3akoH Kymona

7.2 (3aBHCHMOCTB CHITBI B3aUMOJCHCTBUS 3apSHKEHHBIX TEN OT
BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKTY T€JIaMHU)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

7.3 nonst. [IpuHIUD Cymepro3uiy JIEKTPUUECKUX TOJIeH
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenm »snekrpuueckux 3apsaoB. DJIEMEHTApHBIN




anekTpudeckuid 3apsana. Ctpoenue aroma. [IpoBogHuku u

TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHUS
7.6
3JEKTPUUYECKOTO TOKA. ICTOUHUKYN OCTOSIHHOTO TOKa
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
g Onektpuueckas uenb. Cuia ToOKa. OJIEKTPUUECKOE
7.
HarpspDKEHUe
ConpoTuBieHue MIPOBOHHKA. VYaensHoe
7.9
COIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
3 DneKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
7.1
sHepruu B ObITy. KopoTKkoe 3amMblkaHne
[ToctossHHble MarHuTHl. B3auMonelcTBuE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MarHuTHoe Tmone 3eMiid M €ro
7.15
3HAYEHHE IS KU3HU Ha 3eMiie
6 OmneiT Opcrena. MarHuTHOE MOJE dIEKTPUUYECKOTO TOKA.
7.1
[IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
DNeKTpOoJABUTaTENh MOCTOSTHHOTO TOKa. Mcmonb3oBaHue
7.17
3JIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCIIOPTE
OnbiTel  ®@apaged.  SBieHUE  BIEKTPOMATHUTHOMN
7.18
nHaykuuu. I[Ipasumno Jlenna
7.19 DIIeKTPOTEHEPATOP. Crioco0mr MTOJTYICHUS




3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPIrun

7.20

[IpakTuueckue padbOTHI:

OnbIThl O HAOMIONEHUIO 3JIEKTPU3ALMU TNl MHIYKIMEH
Y TIPU CONPUKOCHOBEHHUH.

HccnenoBanue JEHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryimpoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHue HaNPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HAIPSKECHUS
Ha pE3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TIJIOIAIN [TONEPEYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwila CJHOXEHMS HANpsHKEHUM Npu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOThI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIIIEIISIEMOM Ha pesucTtope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKYy, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHuTOB MU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEHCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITBI, OEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHUJIBI
B3aMMOJECHCTBUSA KAaTyIIKH C TOKOM M MAarHuTa OT CHJIBbI

TOKa M HallpaBleHUs TOKa B Karymke. I3ydenue




7.21

ﬂCﬁCTBHﬁ MAarivMTHOIrO I0Ji1 Ha IMPOBOAHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JIEKTPOJIBUTATEILHOM  YCTaHOBKH. OneITel 11O

HUCCICAOBAaHHUIO ABJICHUA 3JICKTpOMaI‘HI/ITHOI\/JI HHAYKIHUU:
HUCcCciIcaJ0BaHUC W3MEHEHMH 3HAaYeHHUSI | HaITpaBJICHHUA

HMHAYKIOUMOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: DIEKTPUUYECKUE
SBIEHUS B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJTH, Apeii( MOIIOCOB,
pPOJIb MAarHUTHOTO TOJISA ISl )KU3HHU Ha 3emiie, TOJISIPHOE

CHAHUC

1.22

TexHudeckue yCTpPOMCTBA: DSJIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIECKTPUUECKON SHEPTHH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAaHUTENH, DJIEKTPOMArHUT, OSJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
. Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
3 8.3 PaBHOMEpHOE MPSAMOIHHEHHOE IBHKCHHE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEHHOE JBHKEHUE.
8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEpPaBHOMEPHOM JBUKEHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

NIBIDKECHHE




8.6

#HHPar###Cro0onH0e nageuue. Onpitel [anuies

H#HH##Par####PaBHoOMEpHOE JBUKEHUE IO OKPY>KHOCTH.

8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHUE
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akoH HeroTona
8.11 HH#HPar#H#H#1 [puHIIMT Cyneprno3uiuy CHIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuiga TPEHUS CKOJBXCHHUS,
8.13 CHJIa TPEHHS MTOKOsI, IPYTHEe BUABI TPEHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH ~ BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 HBuxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpy3ku
PaBHOBecue MaTtepHaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHOU
847 oCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne ummnynbca. IMIynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckasi paboTa ¥ MOIIHOCTb
PaGora cmn Tskectw, ympyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
) [lorennumaneHast dHEprus Tena, MOIAHATOTO  HAaj
8.23 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenumanpHas 3HEPTUs CKATON MPYKUHBI
#H##Par###Kunernueckas  sHeprusa.  Teopema o
8.5 KUHETHUYECKON SHEPrUun
8.26 H#HPar###3akoH COXpaHEHUsI MEXaHUYECKOM dHEprun
[IpakTraeckue pabOTHI:
8.27

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHS Opycka




8.28

8.29

NI JABUXCHUA Luapmca 1o HaKHOHHOﬁ IINIOCKOCTH.
OnpeneneHre yCKOpPEHUs Tejda MPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccinenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHHU MpPHU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 Ha4aIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUXXCHUN 663 HaanLHOﬁ CKOpOCTI/I oyt OTHOCSATCA
Kak psAI HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHME
MIPOMEKYTKH BPEMEHHU OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CHJIBbl HOpPMalbHOTO JaBiieHus. OrnpeaeneHue
kod(duimenTa TpeHus CKobkeHUs. OmnpenencHue
KECTKOCTH TpYXHUHBL. OrnpeneneHne padoOTHl  CHIIBI
TPpEHHUS TMPU PABHOMEPHOM JIBHOKEHHWHM Teja MO
TOPU30HTAIILHOW TOBepXHOCTH. Ompenenenue padboTHI
CHUIIBI yOpPYTrocTu npu oabEMe rpysa c
HCIIOJIB30BAHUEM HCIIOABUXHOI'O nu IIOABHUKHOT' O
0J10KOB

du3nyecKue SIBICHUsI B IIPUPOJAE: NPUIIMBBI U OTIIUBBI,
IOBUXXCHHUEC IIJIAHET COHHG‘IHOﬁ CHUCTEMBI, peaKTI/IBHoe
JBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIOMETP,  JATYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia
9.2 Maremarnueckuit 51 MPY’KWHHBIN MasITHUKMU.
' [IpeBparieHre sHEPrUx Npu KoJaedaTeIbHOM JBHKEHUH
0.3 3aryxaromue KoyiebaHus. BpIHyXIeHHble KojeOaHMs.
' Pesonanc
Mexannueckre BOJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
0.4 [IpomonbHbIE M TONEpeYHbIe BOJHBI. JlIMHA BOJHBI U
' CKOpOCTb €€ pacipocTpaHeHHUs. MexaHUYeCcKe BOJIHBI B
TBEPIOM TeJle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' pomMKoCTb 1 BbICcOTa 3ByKa. OTpa)keHUE 3ByKa




9.6

WnudpasByk u yapTpa3ByK

9.7

9.8

9.9

[IpakTuueckue padbOTHI:

Ompenenenne  4acTOTBl M Iepuojga  KoJjeOaHWi
MaTeMaTHYECKOT0 MasiTHUKA.

Ompenenenue  4acTOTBl M Iepuoja  KoJjeOaHWi
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KojeOaHWi
MPYKUHHOTO MasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neproa KoJIeOaHMi rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npykuHbl. M3mepenne yckopeHus: cBOOOTHOTO MaICHHS
®dusnyeckue SBICHUS B NPUPOJIE: BOCIPHUITUE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO0

TexHuueckue yCTpOMCTBA: HXOJIOT, MCIOJIb30BaHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC oJic. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarauTHas mpupoaa cBera. CKOpOCTh CBeTa.
' BouiHOBBIE CBOMCTBA CBETA
10 [IpakTudeckue pabOTHI:
10.4 N3ydyeHue CBOWCTB  JJIGKTPOMArHWTHBIX BOJH C
MOMOIIBI0 MOOUITBHOTO TenedoHa
dusnyeckue SBJICHHS B TPHUPOJAE: OHOJOTHIECKOE
10.5 JeiicTBre BUJUMOTO, yIABTPaduOIETOBOTO "
PEHTT€HOBCKOTO U3JTy4eHU
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHHUE
' ANEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11
111 JIyueBast monens cBera. MicTouHuku cBera




11.2

[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA

Otpaxxenue cBera. [10ckoe 3epkano. 3aKOH OTPaKECHUS

11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak onTudeckas cucrema. biHM30pykoCcTs U
' JAJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ciekTpajibHBIX 1BETOB. Jlucnepcus ceeta
[IpakTuueckue padbOTHI:
#HPar###ccienoBanue 3aBUCUMOCTH yria
OTpa)XEHUsI CBETOBOTO JIy4ya OT yIJia MajeHUsl.
##HPar##H#113ydeHne  XapakTepUCTHK — M300paKeHHs
IpeMeTa B INIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiyda OT yIJla MaJeHus Ha
119 TPaHUIIE «BO3JIYX — CTEKIIO.
' ###Par#t#lonyyenne u300pakeHUH € MTOMOLUIBIO
coOuparoIen JTMH3HI.
#HH##Par###Onpenenenue (POKyCHOTO PpacCTOSHHS U
ONITUYECKOU CUITBI COOMPAOIIEH JTHH3BI.
H#HHHPar#H##OnbITEL 10 pa3joKeHUI0 Oeyoro cBera B
CIIEKTD.
H#HH#HPar###OnBITEI IO BOCHPHUSATHIO IIBETA MPEIMETOB
P UX HAOIOJCHUH Yepe3 IIBETOBbIE (PHIBTPHI
dusnyeckue sBlIeHUs B mpupoje: 3atmMeHust ConHIa U
11.10 JlyHbI, 1IBETa TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHnuueckue YCTPOMCTBA: OYKH, TIEPUCKOII,

(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBGIE ABJIEHUA




Omnsbitel Pesepdopna u 1uiaHerapHass MOJENIb aToMa.

121
Mogens aroma bopa
199 Hcenyckanne u moriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3nydeHHs
194 Crpoenue aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
125 PaguoaxktuBHble npespamieHud. llepumon momypacmana
' aTOMHBIX s7Ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MaccOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
e Peakuuu cunrtesa u nenenus saep. cTouHUKU sHEpruu
' CoiHIa u 3BE3]
129 Snepnas osHepreruka. [JlelicTBUe  paJMOaKTUBHBIX
' M3JIy4eHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtogeHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
12.10 U3ITy4EHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY IyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
®dusnyeckue SBIEHUS B INPHUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,
12.11 paJMOaKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YyelioBeKa
1212 Texauueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OEPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBHYECKUX 3HAHMM U UX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKHUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH HpUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU U UCIOJB30BaHWE UX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuro/IeHHsI TIpaBUi OE30MacHOr0 Tpya: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAJIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3bIBAIOIINE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOr0 IIOBEJICHUS B OKPYXKAIOLIEH cpele; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTb
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJIEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMH  IpeoOpa3oBaHUS
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT cO/lep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTH JABMKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBHkeHHe. Cpenusis ckopocTh. Dopmyna s
1.2 BBIYHCIICHUS CpeHEeH ckopocTu: V = S/t
PaBHOMEpHOE mpsAMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTh KOOPIWHATHI TEla OT
BpPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH Il MPOEKUUU CKOPOCTH, MPOCKINU
nepeMeleHus, MyTH, KOOpPAMHATHl MpHU PABHOMEPHOM MPSMOJIMHEHHOM
JBYOKCHUHT
3aBHCUMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
®opMynbel Ui TPOEKIUH TEPEMELICHUs, MPOEKIMHU CKOPOCTH M IPOEKLIUHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM TPSIMOJTMHEWHOM JIBM)KEHUH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BPEMEHH [UISI TPOCKIMH YCKOPEHHsI, MPOCKINU
CKOPOCTH, NPOEKIMH TMEepPEeMEIIeHUsl, KOOPJIMHATHI TpPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABM)KEHUU
CBoboanoe nagenue. @opMysibl, ONMCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tena I10
15 BepTUKAIN (ABMKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKIUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TAaJEHHHM Tela IO
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tejla 10 OKpYyKHOcTU. Hampaienue
CKOPOCTH.

@dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyc OKPYKHOCTH M TEpUOj

oOparmeHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue I€HTPOCTPEMUTEIBLHOTO

16 yckopeHus. PopMyiia Ui BBIYUCICHHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHuUs:
V= 1
T
Macca. ITnotHocTs Bemecta. @opmyra 1 BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
Bsanmopeiicteue Ten. Tperuit 3akoH HeroroHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHue CKoabxkeHUs1. DopMyna 1y BBIYUCICHUS MOYJIS CHIIBI

TPCHUSA CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarnust Tenma. Ynpyrue u Heymnpyrue aegopmanuu. 3aKOH yIpyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEeHHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyra 1S BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3M MOBepxHOCTH 3emiu: F = mg.
JBmxenue mmanet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynbsc Tena — BeKTopHas pu3ndeckasi BeIMYnHa.
=m0

Nmnynbe cuctemsl Ten. M3menenne umimysnbsca. MIMIynbe cusbl

1.16

1.17

3aKkoH COXpPaHCHUS UMITYJIbCA JIA 3aMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXEHUE

Mexann4deckas pa60Ta. (DopMyna JJI1 BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5ooscx

Mexaanueckas MOITHOCTb:

=24
I

1.18

Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrusl. CDopMyJIa JJIs1 BBIYHUCIICHUA

KMHETUYECKON YHEPTHMU:

HE)E
Ey ="

Teopema o kuHeTHueckou 3Heprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIUAIbHOU




OHCPIHUU TCjia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

Mexanudeckas SHEpIUs:

E=E;.+E 2
119 3aKoH COXpaHEHHUsI MEXaHWYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPAHECHUSI
MEXaHMYECKOM HEepruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalieHne MEXaHMUYECKOW SHEPTUH MPU HATTUYUH CHIIBI TPECHUS.
[IpocTeie MexaHU3MBbI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHSI pblyara:
M +M +..=0
1.20
[TonBuwxHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
dopMyna 7151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
pP= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'uapocTtaTdeckoe 1aBieHUE BHYTPH JKUJIKOCTH.
dopmyita 7151 BEBIYUCICHUS TaBJICHUSI BHYTPH KUJIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAIIKUBAIOIIECH CHJIBI,
JICHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanne CyYIO0B U BO3YyXOIlJITaBaHUC




1.24

1.25

Mexanuueckue KoiieOaHus. AMIUIATYNA, TEPUOJl M YacToTa KOJeOaHUH.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MaremaTuueckuii U MNPYXUHHBIA MasTHUKU. [IpeBpalilieHue sHEpruud Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBI. [IpomonbHble W mOnepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXHWMEINOBOM CHIIBL; KECTKOCTH
HNPYXHUHBL, KO3(PPUIIMEHTa TPEHUS! CKOJbXKEHUS; paOdOThl CHIIBI TPEHUS, CHIIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu ABM)KEHUHM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThl MU
nepuoga KoieOaHUI MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIEro Ha phlyar;
paboThl CHJIBI YHOPYrOCTH NpU NOIBEME Ipy3a C MOMOILIBIO HEMOABHKHOIO
0110Ka; paboThI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
O1oka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT Macchl Tela; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOT'O JTABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYKHUHE, OT CTEIECHH
negopManuu MpYKUHBI, YCKOPEeHUsi Opycka OT yrjla HakJIOHA HaIlpaBISIONICH;
nepuoja (4acToThl) KoeOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJIeOaHUH TMPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIICIOBAaHUE HE3aBUCHUMOCTU IepHoJa KoJeOaHMH HHUTSHOTO MasTHHKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUWIMBBI W OTJIUBLBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYeCcKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, OWUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBH)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

L3l cooOIarIuecs: cocyibl, YCTPOMCTBO BOJONPOBOJAA, T'MIpPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YIIbTPA3BYKa B ObITY M TEXHUKE

2 TEIUIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETHYECKOHM TEOpPUHM  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHble Te1a

Y JBuxenue dyactun BemiectBa. CBsA3b CKOPOCTH JBW)KEHHUS YacTULl C

' Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3 CMaunBaHue U KaWUISPHBIE SIBICHUS

2.4 TemoBoe paclIiupeHue U cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. PabGota u Temonepenada Kak crnocoObl M3MEHEHHs

' BHYTPEHHEHN YHEPTrUn

2.7 Bunel Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3Ty4EHHE
Harpesanne wu oxnaxzaeHnue Tten. KoamdectBo — TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u xoHuaeHcanusa. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE

210 UCIapeHns W KoHAeHcauuu. KuneHue SKHOKOCTH. YJelbHas TeIuioTa

' napooOpazoBanusi: L = Q/m

2.11 BnaxxnocTs Bo3myXxa




2.12

2.13

2.14

2.15

IInaBnenne u kpucrasmsauus. I3MeHeHMe BHYTpEHHEHW DJHEpPIuM IIpH

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSIH OHEPIUs CropaHus TOIJIMBA. yz[eanaﬂ TEIJIOTA CropaHus TOIIIMBA:

q=Q/m

[Tpuntumne! padoTel TermaoBsix Asuratenei. KI1JI remmoBoro asurarens

Ilpakxmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEeHHOTO BOJONH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHApP; KOJMWYECTBA TEIUIOTHI,
OTJIaHHOI'O HAarpeTbhiM LMIUHAPOM, IOCJIE OIyCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIJIOTHI
IaBieHus Jipga. MccnenoBaHue W3MEHEHHs TEMIIEpaTypsl BOJABI  IIPH
pa3IMYHBIX YCIIOBHSX; SBJICHHs TEMJI00OMEHa MpU CMEIIUBAHUHM XOJIOJHOW M

ropsiueit BOJIbI; MpoIecca NCTIapEeHUs

2.16

Duszuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJJIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

3.1
3.2
3.3

Texnuueckue ycmpoucmea. KalWLISAPbL, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, JATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexktpuzanus Teil. J[Ba BUJa 3JIEKTPUUECKHX 3apsioB
B3aumopeiicTBue 3apsukeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpuueckoe mone. Hampsok€HHocTh anekTpuueckoro moiist. [lpuHimn

CYTNEPIO3UINH YJCKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenmn snekrpuueckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO TMOJsS Ha

aneKkTpudeckue 3apsibl. [[pOBOJHUKY U TUANEKTPUKH

3.6

[TocTossHHBIN 37eKTpUYEeCKUil TOK. JlecTBUS 3iekTprudyeckoro Toka. Cuiia Toka.




Harmpsixenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma a5 yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TIPOBOAHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapannenpHOE COeTUHEHNE TPOBOTHUKOB PABHOTO CONPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwmemnianHble COETMHEHUS TPOBOIHUKOB
Pabora u mouHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHON WHTYKITUU
313 MarautHoe IIOJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE NTOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJIS1 HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenue 35ekTpoMariuTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepeHne  JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 UccnenoBanne 3aBUCHUMOCTA CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHS HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMNEPEYHOr0 CEYEHHUS U

YACIBHOTO COIIPOTUBJICHUA.




ITpoBepka mpaBuia Ui JIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIBHOM
COCMHEHUU NPOBOJHHMKOB; IpaBWJa Ui CUJIbI DJIEKTPUYECKOIO TOKa IMpHU

[apajuIeIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue a6leHUs 6 nNpupoode: BIEKTPUYECKUE SBICHHA B aTMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JI€ 3eMJIH, APEiQ IMOJIIOCOB,
POJIb MArHUTHOTO TIOJISI JTSI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIGKTPHUYECKOW  DHEPTUH,  JJIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPOIIPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTEIHN, DJIEKTPOMArHUT, 3JCKTPOJBUTATENbh MOCTOSHHOTO TOKa,
TeHEPaTop IMOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHBIC BOJHBIL. [1Ikaa 371eKTpOMarHUTHBIX BOJTH
3.20 Jlyaesas mojnenb cBeta. [IpsiMoMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xoxa myueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTHYecKue MPUOOPHI
Ipaxmuueckue pabomul
#HH##Par###I3mepeHe  ONTUYECKON CHUIIBI COOMpAroIell JUH3BI; (POKYCHOTO
paccTosiHus coOuparolei JTMH3BI (TI0 CBOMCTBY paBEHCTBA pa3MepoB MpeIMeTa U
M300paKeHMsI, KOT/Ia TPEeIMeT PACIOJIOkKEeH B TBOWHOM (OKYCeE), MOKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOMCTBa M300pa)KEHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiell JTHH3bI, U3MEHEHHUs (POKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJla TPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue ssnenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sIBJIEHUS B aTMOoc(hepe (11BeT Heba, pedpakitus, paxyra, MUpPaxK)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznyyenus. Peaknum anbda-u Oera-




pacrmiazna

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoiens aToma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 Ilepuon nomypacnazna aTOMHBIX sIIEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O YHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyUEHUE NPHUPOJIHBIX MUHEPAJIOB,
JieficTBUE palMOaKTUBHBIX M3YyYEHUN Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHUYaJIbHBIN 103UMETpP, Kamepa

Bunbcona, sigepHas sHepreTuka




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

[leprimikun A.B., @usuka, M: [Ipoda

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






