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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIIMXCS M OpPraHU3alUi0 H3y4eHUs
Gu3MKK Ha JAEATEIbHOCTHOM OcHOBEe. B mporpamme no (u3MKe y4UTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METAlpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[TporpamMMma no (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COJEp>KaHUS U
yueTe BO3PACTHBIX 0COOCHHOCTEH 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEH, OHWOJIOTHEH, acTpoHOMHEW u GU3HIECKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
NpEeIoCTaBIsIeT HamOoyiee SCHBIE OOpas3Ibl TNPUMEHEHUS HAyYHOTO METoJa
MO3HaHMS, TO €CTh CII0Cc00a MOYYEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE MPEIINOJaracT OBJIAJICHUE
CJIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
AJI1 TIOJTYYCHUS BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OlpeseNieHbl B KOHLEMIMM TNPEnojaBaHus ydeOHoro mnpenmera «Pusuka» B
oOpas3oBarenpHbIX opraHuzauusx Poccuiickoir ®enepauuu, peanu3yromux
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

[enun nzydyeHus: GU3HKU:

PUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJarolIuXxcsi K HaydHOMY
HU3YYEHHUIO TIPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMA O  BO3MOXKHBIX  cdepax  Oynayuei
poeCCUOHAIIBHON JISITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUH.

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOOpeTeHNEe 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

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

pa3BUTHE YMEHU HAOJI0IaTh PUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(POpMalmend GU3NIECKOTro COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIINH;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.



OO111ee yuCIoO 4YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMMe no (pu3HKe nepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®uszuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa eauHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAOJIOJEHHE, IOCTAaHOBKAa HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NIecKUX SBJICHUN C TOMOIIBIO MOJIeei

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€EHUS HIKaJIbl U3MEPUTEILHOTO TpUodOpa.

2. M3mepeHue pacCTOSTHUN.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MabIX TeEl.

5. M3mepenue TeMmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBeneHue mccnenoBaHusl MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MmycKa.
IlepBoHayaibHbIC CBEACHUS O CTPOCHUM BeLeCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
teMmriepaTtypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJbIX
(kpuctamnmyeckux) Tesl. B3auMocCBsA3b MEX]y CBOMCTBaMM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysumn.



3. HabGmomenue  siBmeHWid,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHHUIO TETJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO PUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUYKCHHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTtBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIIeCTBA.
Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBUSA Ten. Cuia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsI.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B NpUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxxeHue CuJj, HapaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopuvie pabomul u onvimol.
1. OmpegeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHuie CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa Mo
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TeNA.

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

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMXCSI IOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBieHus
TBEPJBIMU TEJIAMH, KUJAKOCTSIMU U razamu. 3akoH I[lackansa. IIHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000ouku 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO T1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECUS pblyara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momnesHoro nencTBus (naiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUISIPHBIE SBJIEHMS. TErIoBoe paclIMpeHNE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya 1%} COBEpILIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEIUIONPOBOAHOCTb, KOHBEKIIS, U3IyYEHHE.

KomnyectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWLISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Tel.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tennonepenayn.

OxJaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHHUSL.
OMnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUs] TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropsiyer BOJBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  MIpHU
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIMJTHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnossd. IlpuHimn
CYIEPHO3HULIMU AEKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 1os1e 3€MJIM M €r0 3HAYEHUE JUIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJIL HA MPOBOJIHUK C TOKOM.
DNEeKTpOBUIaTENb IOCTOSIHHOTO TOKa. Mcronp30BaHWE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaTHyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CHIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTA.

W 0 N U W

T O = =)
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HAYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOrO TMOJSA  IOCTOSIHHBIX ~MAarHUTOB MPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHhTa OT CHJIbI TOKA W HaNpaBJCHUsS TOKa B
KATYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMEpHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproTona. Bropon 3axkon HeroTona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CW TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxxaTtou npyxxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue nBU»KeHUs Tea o OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUr PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW ITOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIU TIPU PABHOYCKOPECHHOM JIBMXKEHHHU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuireHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKuil U NpyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOGmropnenue koneOaHWil Ted MO JIEUCTBHEM CHIbI TSHDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmroienne BoIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnpocTpanenne npoAoiabHbIX U MOTEPEYHbIX BOJIH (HAa MOJEINN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHue dYacTOThl W Mepuoja KoJeOaHMH MaTeMaTHUYeCKOTo
MasTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOJeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUW TIpy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Tpy3a.
6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUs.
JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBOICTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsmonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xona mydeil B cobuparoiieil JnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUS Ha TPAHUIIE «BO3LyX—CTEKIIOM.
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS W ONTUYECKON CHIIBI COOMparoten
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBanTOBbBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apslOBOIO U MAacCOBOI'O YHCEl.
DOHeprus cBsi3M aTOMHBIX sAnaep. CBs3p Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BOAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JIs CUCTEMAaTHU3alluu
U 0000IIeHWS  TPEIMETHOTO  COACp)KaHUS W OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yvaroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaETCs JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBSCHITH (PU3NUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIM XapaKkTep JaHHOTO pas3fielia peaan3yeTcs
3a CcU€T TOro, 4YTo OOyYaloOIIWeCs BBIOJHSAIOT 33aJaHUs, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBSCHATH
duznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TMIIOTE3 U MOTYyYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HanbOOJee BaXHBIX JOCTHKCHUNW COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, PAKTUICCKOTO HCIIOIH30BAHUS PA3IMYHBIX HCTOYHHUKOB
HPHEPTrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM MmaHHOTO MOMYJS BKIIOYAET OAKCICPUMEHTAIBHOE
UCClIeIoOBaHne 000O0mIaroero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOI'O O0IIEro 00Opa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPUOTHYECKOTr0 BOCTIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ACTETUYECKUX KAuyeCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEN COCTaBIISIIOIIEH
KYJIBTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUs Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediaexkcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aliM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



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

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMEHEHHE (HU3NYECKUX 3HAHUM JJIS pelieHus 3a1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYMKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TJ00AILHOTO XapaKTepa SKOJOTHMYECKUX NpoOJieM U MyTed X

pelieHus;

e §8) ajanTanuM K HM3MEHSIOIMMCSH YCJIOBHSAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAHUM U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NEATEIIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIKE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIacCU(PUKAIIMNA, OCHOBAHUS JIJIs
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYCHUU (PUINIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHUs, BHIOOp HamOoliee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OMBITA, UCCIICIOBAHNS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMM WIA JAHHBIX C YYETOM MPEIIOKEHHON yuyeOHOM
(bU3UYeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpopMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOKHBIMU
CXeMaMH, AMarpaMMaMi, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIEeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOIIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJEU, HAIllEICHHBIE HA DELICHUE 33Jaud U TMOIAEpKaHHE
0J1aroKeNIaTeIbHOCTH OOIICHMUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIINI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PH3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpPEeNeNATh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JPYTHMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIINUX
JUIS pelieHns (pU3NUecKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIleHUuM
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PeLIeHUs (GU3HUECKON 3aa4ul WIIN
IUIaHa HMCCIIEJOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUN;
JenaThb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3yslbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUecKOro HMCCIEOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCA CUTYallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JIUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3UUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHMUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpPHUSA, PaBHOACHCTBYIOIIAL
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHHUE YaCTUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMH TEIaMH, XUIAKOCTAMU U
razamud, atMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM M HEXUBOU
Npupojie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJEHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEIMUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpEeHUsd, AaBliecHHWe (TBEPAOro Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CHWJbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAaHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIHOJIb3yeMbIX  BEIMYUH, UX
0003HAaUEHUs W €IUHUIBI (PU3MUECKUX BEJTUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBecHs phidara (0J10Ka),



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

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTHYECKHX IIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lad, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEJINUMHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3yNibTaT, HaxOAuTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaThH MIPOBEPSIEMBIEC
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BAHMUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIAAU COPUKOCHOBEHMS TEJI, CHUJIIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTABaHMSI TEJl, YCIOBHMI paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas Ha
HNOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PUIMEHT MONe3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OMHCAaHHUA (B TOM YHCIE:
MOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpefie;

OCYLIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOMU;

UCTIONb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN ammapat Kypca (OUM3HMKH, COIPOBOXAATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 34 BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJ, B  JIEATEJIbHOCTh  [PYMNIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKCHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIleparypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOW JBUTaTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FJEKTPUUECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTauIM3anus (OTBEpJIeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0mpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTIO TOJIS Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAS UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWJUIIpHBIE SBICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJIeHUsT B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoIOCOB, pOJdb MAarHUTHOTO TOJISI JJIA KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAas TeIIoTa NapooOpa3oBaHMs, YJeIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO31yXa, AJIEKTPUYECKUU 3aps,
CUJa TOKa, JJIEKTPUYECKOE HANpPSOKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
bu3MYEeCKU CMBICH MCIOJIb3yeMbIX BEJMYWH, 0003HAYEHUS U €IUHUILIbI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMS DSHEpPrUM, IIPpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa M 3aIllUChIBaTh €r0 MAaTEMaTUYEeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid NMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3UYECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJIB3YSd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JMAHHBIX Il pEIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nyecKux CBOWCTB TeN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IIoIAaan €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCUCTBUE
NEKTPUYECKUX 3aps/iOoB, B3aUMOJEHWCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YyaJiM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IPOBEpPSEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3HUECKUX BEIMYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOMEPEYHOIO
CEUEHMSI U Y/ICIIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUs], CIEeAys NPEeIIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JieaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIVIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACHCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArpPEeBATENIbHBIE ANEKTPONPUOOPHI (MIPUMEPHI), ITEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM ¢ CXEMAaTUYHbIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
Lemnen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUYECKUX LETEH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHEGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHMS 370pOBbS M COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHpOpManmu (U3HUUECKOTO COJICpKAaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MNYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOKET OBITh HEJTOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJHEHUH y4EOHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CHPABOYHBIE MaTepHUalbl,
pecypchl cet IHTepHET, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJICTABIATh PE3YyIbTAThI
MPOCKTHOW WJIUM UCCIEAOBATEILCKON NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

NPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MIOCTaBJICHHBIMH 3aJ]a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJCIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyras, mjgactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUS M MOTJOIIEHUs, alb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJACHCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhHOE NBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEITIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iioskeHHe Oesoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHUM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3Iy4eHUU Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3ndeckue BENIUYUHBI (CPEIHSsI MU MTHOBEHHAs CKOPOCTh Tela TMpHu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEPEeMEICHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUsS, BEC Tejla, HMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4ecKas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOoJHAs MEXaHW4YecKas JSHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEbl), IPH OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIUYHH,
0003HauEHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUYECKUE SIBICHUS M IIPOLIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO UMCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOd Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacyéTHble 3adaud  (OHHUparoIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHME WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroToOHa, 3aKkoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
0o0OpyIOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAYeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0O€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MPeIoMIIEHMs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpPOBAaTh pE3yNbTaThl TMOJYYEHHOM  3aBUCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOIO MaJeHus, KECTKOCTb MPYKUHBI, KOAIPPUIIUECHT
TPEHUsI CKOJBXXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass CuJa COOMparIlled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YNIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000Opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC NPHU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CHHMJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH W  HEOOXOoAuMble (Pu3nueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie U COOUpAroIeH JTUH3E;
OPUBOJUTH  MpUMeEpbl  (HaXOAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1711 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3NUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MONYJSPHYIO
JUTEpaTypy  (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
MHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3YbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIB30BAaThb  W3y4YEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 DOHU3NYECKUe BETUYNHBI 2 1 uomorexa O
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmorexa [JOK
) v 8 https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CtpoeHue BemiecTa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) | bubnmnoreka [JOK
’ BEIIeCTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHRIC COUTONMIA BeIecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edsoo.ru/7f416194
32 WNuepuus, Macca, IIIOTHOCTH 4 1 bu6nmoreka [JOK



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

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

33 Cua. Bt it 14 2 https://m.edsoo.ru/7416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubmmoreka [JOK
) TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIIeHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctere mexarusmb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexannteckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3gen 1. TensioBbIe sIBJICHUS
bu6mmoreka [IOK
1.1 7| 7
(CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 | bubnuorexa [JOK
) U UX B3aUMOJIeliCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 5| 2 2 7
OCTOSIHHBIN JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KJIACC

KounvecTBO yacoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTpOMarHuTHOE TOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIun3bl 1 onTHYecKUe TPUOOPHI 6 3 hitps://m.edsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Uroro no pazgeny 15
Pa3zgea S. KBanToBbI€ siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps://m.cdsoo.ru/74 1a4a6
bubmuoreka [JOK
32 Crpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 s 7 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

Jdara nzyyenus

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

dusuka — Hayka o
npupoje. SBienus
npupobl. dusnyeckue
SIBJICHUS

MexaHu4yeckue,

TEIJIOBEIE,

3JIEKTPUYECKHUE, 1
MarHMTHBIC, CBETOBHIC,
3BYKOBBIE SIBJICHUS

dusznyueckne BeININHBI
" UX UBMCEPCHUC

Ypoxk-uccienoBanue
"N3mepenue
TEMIIEPATYPHI IIpU
MTOMOIIY KUJKOCTHOTO
TEPMOMETPA U AaTYUKA
TeMreparyps!"

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU

U3Y4aroT NPUPOLY. 1
EcTtecTBeHHOHAYUHBIH

METO/] TO3HAHMUSI.

https://m.edsoo.ru/b0488c28

https://m.edsoo.ru/db2a842b

https://m.edsoo.ru/624b2d28

https://m.edsoo.ru/6dbef610

https://m.edsoo.ru/75¢56d95

bu6mmnoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Onwucanue Gpu3nuecKux
SIBJICHUI C TIOMOIIIBIO
MoJeen

Ypoxk-uccienoBanue
"[IpoBepka rumoTe3sl:
JaJIbHOCTD MOJIETA
IapuKa, mymeHHOro
TOPU30HTAIBHO, TEM
OoubliIe, UeM OOJIbIIIE
BbICOTA IMycKa"

CrpoeHue BeliecTsa.
OnbITHI,
JOKa3bIBAIOIINE
JHMCKPETHOE CTPOCHUE
BEILIECTBA

JIBr>KeHUE 4acTulIl
BEILIECTBA

https://m.edsoo.ru/c580d226

https://m.edsoo.ru/21ca0777

https://m.edsoo.ru/1ab66¢c8b

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0Oa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OMNBITHI 11O
HaOJIIOICHUIO
TEIJIOBOTO PACITUPECHUS
ra3oBy

https://m.edsoo.ru/f9a76688

10

11

ArperaTHble COCTOSHUS
BELIECTBA

B3auMocBsa3b Mexy
CBOMCTBAaMH BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYIISIPHBIM

https://m.edsoo.ru/b1fdfebd

https://m.edsoo.ru/9edcb910

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CTPOCHHEM.
OcobenHocT
arperaTHbIX COCTOSTHUI
BOJIBI

Mexanuyeckoe
TIBMDKEHUE.
12 PaBHOMepHOE U bubmmorexa [JOK
https://m.edsoo.ru/15c9ele5 @ https:/m.edsoo.ru/ff0a05¢c6
HEpaBHOMEPHOE
JIBUKCHHE
13 Cxopocts. Enunuiist bubnuorexa [JOK
CKOpPOCTH https://m.edsoo.ru/b17a6301 = https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHnu bubnuoreka [IOK
JIBUKEHUS https://m.edsoo.ru/ee4b734c  https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH
WHEPIIUH.
15 BzaumoneiictBue Ten bu6mmoreka [JOK
KaK IpUYrHa https://m.edsoo.ru/3a92b027  https://m.edsoo.ru/ff0a0c10
MU3MEHEHHUs CKOPOCTHU
JIBYDKEHUS TEI
[InoTHOCTH BelecTBa.
16 Pacuer maccel 1 00bema bubmmorexa [TOK
https://m.edsoo.ru/5172eb66 = https:/m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopatopHnas pabora
17 «Onpenenenue
IIJIOTHOCTU TBEPAOTO https://m.edsoo.ru/13b26df6
Tenay
13 Pemrenue 3amay mo reme bu6mmorexa [IOK

"[TnoTHOCTH BemiecTBa"

https://m.edsoo.ru/70984bea

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

19

20

21

Cuia kax
XapaKTepUCTHKA
B3aMMO/ICIICTBUS TEIl.
Cuna ynipyroctu. 3akoH
I'yka

Jlaboparopnas pabota
«3yuenue
3aBUCHUMOCTHU
pacTsKeHus
(medopmaniun)
MIPYXUHBI OT
IIPUIIOKEHHOMN CUIIBDY

SIBiIEHUE TATOTEHUS.
Cuia TsoKeCcTd

https://m.edsoo.ru/671faf38

https://m.edsoo.ru/9c8c6a99

https://m.edsoo.ru/ebae52b2

22

CBs13bp MEXly CUIION
TSDKECTH 1 MaccCo Tea.
Bec Tena. Pentenne
3amay 1o teme "Cuna
TsDKECTH"

https://m.edsoo.ru/e62b6960

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuiia TSKeCTH Ha
JIPYTUX TJIaHETax.
dusznueckue
XapaKTEPUCTUKHU IJIAHET

https://m.edsoo.ru/67343e62

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502

24

25

26

N3mepenue cu.
JunamomeTtp

Bec tena. HesecomocTh

CrnosxeHnue 1ByX cui,
HaNpaBJICHHBIX 110

https://m.edsoo.ru/a95f4ed7

https://m.edsoo.ru/7bd3d767

https://m.edsoo.ru/812{26e5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

OJIHOU MPSIMOM.
PaBHoelicTBYIOIIAS
cHuia

27

Pemrenue 3agad mo reMme
"PaBHonelicTByIOIIas

cun"

https://m.edsoo.ru/6196e4c1

28

29

Tpenue ckoybkeHUs U
TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

JlaGopaTopHnas pabota
«3yuenue
3aBUCUMOCTH CHJIbI
TPEHUS CKOJILKEHUSI OT
CWJIBI JABJICHUS U
Xapakrepa
CONPUKACAOIINXCS
IIOBEPXHOCTEW»

https://m.edsoo.ru/f5Sbee3a0

https://m.edsoo.ru/eaa45ec8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenne 3ama4d Ha
onpeAeseHue
PaBHOJICUCTBYIOIIEH
CHITEI

https://m.edsoo.ru/4e5af9f6

31

Pemenue 3amgau no
TemaMm: «Bec Temay,
«I['papuueckoe
M300paKeHue Cui,
«Cune»,
«PaBHOzENCTBYIOIIAs
CUII»

https://m.edsoo.ru/81240d22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TemMaMm: «MexaHndecKkoe
JIBIDKeHMEY, «Macca,
IUIOTHOCTBY, «Bec
Tenay, «I'padudeckoe
M300pakKeHHUE CHITY,

https://m.edsoo.ru/c9096255

«Cunb»
JaBnenne. CriocoObl
33 T bubmuoreka [JOK
M https://m.edsoo.ru/5a7bf058  https://m.edsoo.ru/ff0a20a6
yBEJIMYCHUS 1aBIICHUS
JlaBiienue rasa.
34 3aBUCHUMOCTD JaBJICHUS bubnuorexa [JOK
rasa ot o0béma, https://m.edsoo.ru/9e9b58ed = https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
[Tepenaua naBieHus
35 TBEPIBIMU TEIIAMH, bubnnorexa [JOK
KHUJKOCTIMHU U Ta3aMH. https://m.edsoo.ru/2b7cd744  https://m.edsoo.ru/ff0a25b0
3akoH [lackans
JlaBiaeHue B )XKUIAKOCTH
M ra3e, BEI3BAHHOE bu6mmoreka [JOK
36 https://m.edsoo.ru/0e9d0f9
JNIEUCTBUEM CHUIIBI Ps-//M.edso0.ru/e ¢ https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agad mo reme
37 «/laBieHune B )KUIAKOCTH bubmorexa HOK
8 https://m.edsoo.ru/11b23cOe = https:/m.edsoo.ru/ff0a2826
u ra3e. 3akoH [lackams»
18 CooOmmarormuecs bubmuorexa [JOK
COCY/BI https://m.edsoo.ru/4499bcae = https://m.edsoo.ru/ff0a2970
b K
39 I'mppaBnuueckuit mpecc nomorexa O

https://m.edsoo.ru/a342cc4b

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

40

ManomeTpsl.
[TopuineBoit
YKUJKOCTHBIN Hacoc

https://m.edsoo.ru/186bd765

41

42

Atmocdepa 3emin.
[Tprunnb
CYILIECTBOBAHUS
BO3YIIHOM 0007104YKH
3emun. 3aBUCUMOCTD
aTMOC(EPHOTO
JABJICHUS OT BBICOTHI
HaJl ypOBHEM MODsI

Bec Bo3nyxa.
ATMochepHOe 1aBJICHHE

https://m.edsoo.ru/4594b337

https://m.edsoo.ru/3c4b41eb

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

43

N3mepenue
aTMochepHOro
nasieHus. OnelT
Toppuuennun

https://m.edsoo.ru/8452b140

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

44

3aBUCUMOCTh
aTMochepHOoro
JaBJICHHUS OT BBICOTBI
HaJl YypOBHEM MOps

https://m.edsoo.ru/09cad2d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

45

46

47

bapomeTtp-anepon.
ATMochepHoe 1aBiieHHE
Ha Pa3JINIHBIX BBICOTAX
Pemenue 3amau mo reme
"ATMmocdepHoe
naBieHue"

JleiicTBUE KUAKOCTH U
ra3a Ha OTPY>KEHHOE B

https://m.edsoo.ru/7074c9c2

https://m.edsoo.ru/91cd75c8

https://m.edsoo.ru/f4fb936f

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

HUX TeJO0. ApXHUMeI0Ba
cuiia

48

Jlaboparopnas pabota
«Onpenenenue
BBITAJIKWBAIOIICH CHUJIIBI,
JIEHCTBYIOLLEH Ha TEJIO,
MOTPYKEHHOE B
KHUIKOCTb)»

https://m.edsoo.ru/140e0db0

bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

50

JlaGoparopnas pabora
o TeMe
«HccnenoBanue
3aBHCHUMOCTH Beca Telia
B BOJle OT 00BéMa
MOTPY>KEHHOU B
KHJIKOCTh YaCTH TeJa»

IInaBanue Texn

https://m.edsoo.ru/f790b9b8

https://m.edsoo.ru/4a99b7{7

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHnast pabota
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHHE
JIOJIKU U OTIpesieTIeHHe
e€ rpy3onoabEMHOCTH"

https://m.edsoo.ru/0a23a725

52

Pemrenue 3amad mo
TeMmaM: «IlmaBanne
CyJIOB.
BozayxomnaBanuey,
«/laBnenue TBepabIX
Tell, )KUAKOCTEH 1

https://m.edsoo.ru/cd2dblee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

ra3oB»

53

54

Mexanunueckast pabora

MomtHocth. Eqununel
MOIIIHOCTH

https://m.edsoo.ru/6716420e

https://m.edsoo.ru/6d4a4682

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoBanue
"PacyéT MOIIHOCTH,
pa3BUBaeMOl Mpu
noasEMe 1o JecTHule'

https://m.edsoo.ru/26b34136

56

[IpocTeie MEXaHU3MBI.
Poruar. PaBHoBecue cun
Ha pblyare

https://m.edsoo.ru/28b53a37

57

KonTponbnas pabota mo
Teme «/laBnenue
TBEPJBIX TET,
JKUIKOCTEHN U Ta30B» /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edsoo.ru/f7eb3480

58

PesepBHBIii ypOK.
Pabota c TekcTtamu o
TeMe «/[aBneHue
TBEPABIX TEII,
KHUJKOCTEH U ra3oBy» /
Bcepoccutickas
MpoBepoyHas pabora

https://m.edsoo.ru/e8b8dd5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

59

Prruaru B TexXHHKE,
OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«HccnenoBanue

0.5

https://m.edsoo.ru/495848e8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad78e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

YCJIOBU paBHOBECHS
phIyara»

60

61

Pewenue 3amad o reme
«Y c1oBUs paBHOBECHUS
pbr4ara»

Koaddurment
MIOJIE3HOTO ACHCTBUS
MEXaHu3Ma.
Jlaboparopras pabora
«M3mepenune KIIJI
HAKJIOHHOM TJIOCKOCTI)

0.5

https://m.edsoo.ru/5a3d71dd

https://m.edsoo.ru/482ebd8 1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

63

64

Perienne 3aga4 mo reme
"Pabora, MOIIHOCTD,
KITa"

MexaHudeckas SHEPTHsl.
Kunernueckas u
MOTEeHIIUATbHAS YHEPTUS

3aKOH COXpaHEHUS
MEXaHUYECKOH sHeprun

https://m.edsoo.ru/31552716

https://m.edsoo.ru/0703d3f2

https://m.edsoo.ru/42c8d69b

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110
TeMe
"JKcrepuMEHTaIBLHOE
ONpeACIICHUE
H3MCHCHHUS
KHMHETHUYECKON u
MOTEeHITNATLHOU
SHEPTUH NPU
CKaTLIBAaHHUH TeJa I10
HaKJIOHHOH IJTocKOCTH"

https://m.edsoo.ru/beba419a



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrtponsHas pabora no
66 Teme «Pabora u
MOIIHOCTh. DHEPTHI»

https://m.edsoo.ru/1bd3ecad

Pe3epBHbIit ypok.
67 Pabora ¢ Tekcramu o
TeMme "MexaHudeckoe

nBmxeHue"

https://m.edsoo.ru/04f16920

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

PesepBHbIii ypOK.
Pabora ¢ TekcTamu 10

68
Teme "Pabora.

MomnocTh. DHeprus"

https://m.edsoo.ru/468dcce?2

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne nudposLIe
Tema ypoxa Kontposnbubie Ilpaktuueckue JaTa m3ydenus bp

n/n Bceero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl
OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-
1 KHHETUYECKOU TEOPUH 1 bubnmnorexa LIOK
P https://m.edsoo.ru/17e979dd = https:/m.edsoo.ru/ff0a5256

U UX OIBITHEIE
MOATBEPKICHUS

) Macca u pazmep 1
aTOMOB M MOJIEKYJI https://m.edsoo.ru/5635e685
Mopenu TBEpIOTO,

3 JKUIKOTO U 1 bu6mmoreka [IOK
ra3zoo0pa3Horo https://m.edsoo.ru/d7tb754d = https://m.edsoo.ru/ff0a540e
COCTOSIHHM BelllecTBa
OO0BsAcCHEHHE CBOMCTB
TBEPAOIO, JKUAKOIO U
ra3oo0pa3Horo

4 COCTOSIHUH BeIlleCcTBa 1

Heetsa https://m.edsoo.ru/1b01a9b1
Ha OCHOBE MOJI0KCHUHN
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHUH

5 Kpucrannuueckue n | bubnnoreka [JOK
amop¢HbIe Tena https://m.edsoo.ru/27bce5c7 https://m.edsoo.ru/ff0a5800
CwMmauuBaHue u

bu6mmorexa [IOK
6 KamUIIPHOCTD. 1

IToBepxHOCTHOE

https://m.edsoo.ru/5b6d6ald

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

HaATAXKCHHUC

TemoBoe pacuvpeHue

bu6mmoreka [IOK

7
U C)KaTue https://m.edsoo.ru/b3cecd09  https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
g TEMIEPATYPhI CO
CKOPOCTBIO TEIJIOBOTO https://m.edsoo.ru/716d8679
JBUKCHUS YaCTHI]
BuyTpeHHsist sHeprus.
) bu6mmoreka [IOK
9 Crioco6b1 I/Ij’»MeHeHI/IH https://m.edsoo.ru/296af62c hitps-//m.cdsoo.ru/ff0aSc60
BHYTpEHHEH 3Hepruu
10 Bunae! renonepenaun bubmorexa HOK
A pea https://m.edsoo.ru/b2b637b0 = https:/m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"IIpakTHueckoe
UCIIOJIb30BaHUE
11 TEIJIOBBIX CBOMCTB bubmorexa [TOK
https://m.edsoo.ru/ed6332e0 = https://m.edsoo.ru/ff0a65¢c0
BEIIICCTB U MaTEPHUAJIOB
B IEJIAX
sHeprocoepexeHus"
KonunuecTBo TEMIOTHI.
D Ve Has bu6mmorexa [IOK
8 https://m.eds00.ru/b8b44594  hutps://m.edsoo.ru/ff0a6976
TEIIOEMKOCTh
YpaBHEHHE TEIIOBOTO
13 6ananca. TerooOMeH bubmorexa HOK
' https://m.edsoo.ru/ca9858a3  https://m.edsoo.ru/ff0a7088
U TCIUIOBOE PaBHOBECHE
JlaboparopHas paboTa
" paTop P bu6mmoreka [JOK
14 HccnenoBanue

SIBJICHUS TEII0O00OMEHa

https://m.edsoo.ru/al209b6a

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

IpU CMEIIMBAHUU
XOJIOJIHOW U ropsiyeit
BOJLI"

15

Pacuer xonnuecTBa
TEIUIOTHI,
HEOOXOIMMOTO ISt
HarpeBaHus Teja u
BBIJICISIEMOT0 UM TIPH
OXJIAXKICHUU

https://m.edsoo.ru/ec8caf53

16

JlaGopaTtopHast pabota
"Onpenenenne
yAEIbHOU
TEIMI0EMKOCTH
BerecTna"

https://m.edsoo.ru/71483d4d

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIIMBA.
VY nenpHas TemiaoTa
CropaHus

https://m.edsoo.ru/74e5b8db

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

I1naBnenue u
OTBEP/ICBaHUE

KPUCTATNIMYCCKUX TECII.

VY nenbpHas Teruiota
IUIABJIEHUS

https://m.edsoo.ru/60290302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"Omnpenenenne
YAECIbHON TEIUIOTHI
IUIaBJICHUSA Ibaa"

https://m.edsoo.ru/dc3d3ae3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.
Hcnapenune

https://m.edsoo.ru/bbd712c2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

22

23

24

25

26

Kunenwue. Y nenpHas
TEMmI0Ta
napooOpa3oBaHus U
KOHJICHCAIIHH.
3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS
0T aTMOC(EepHOTO
JIaBJICHUS

BrnaxHocTs Bo3ayXa.
JlaGopaTtopHnas pabota
"Onpenenenne
OTHOCUTEIIbHOU
BIIQYKHOCTH BO3ayxa"

Pemenue 3amgau Ha
OIIpCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpuHIUIB pabOTHI
TEIUIOBBIX JBUTATEIIECH.
[TapoBas TypOuHa.
JlBurarenb
BHYTPEHHETO CTOPaHHS

KII] TermoBoro
nsurarens. TemnoBbie
JIBUTATEIH U 3alIUTa
OKpPY’KaloIle cpebl
3aKOH COXpaHEHUs U
MIpEBpAICHUS YSHEPTUU
B TEILJIOBBIX MPOLIECCaX

https://m.edsoo.ru/f189ce74

https://m.edsoo.ru/27d5ba72

https://m.edsoo.ru/95a1668d

https://m.edsoo.ru/7f28£500

https://m.edsoo.ru/c872fba0

https://m.edsoo.ru/54dbf64a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

ITonroroBka K

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

28

29

KOHTPOJILHOH padoTe
o TeMme "TernnoBbie
sBienns. MsmMenenue
arperaTHbIX COCTOSTHUI
BemecTna"”

KontponsHas padora
o Teme "TennoBbie
seienns. Mismenenue
arperaTHbIX COCTOSTHUI
BerecTna"

DnekTpuzanus tei. [[pa

poaa SJIICKTPUICCKUX
3aps10B

https://m.edsoo.ru/e8c80834

https://m.edsoo.ru/a661a8e8

https://m.edsoo.ru/88346e5e

https://m.edsoo.ru/ff0a83f2

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBaHue
"DnekTpu3anus Te
WHIYKIUEH U IIpU
CONPUKOCHOBEHUN"

https://m.edsoo.ru/a31a66d0

31

32

B3anmoneiictBue
3apsSKEHHBIX TEJL.
3axoH Kynona

DNEKTPUYECKOE TOJIE.
HanpsxeHHOCTB
AIIEKTPUYECKOTO IOJIS.
[TpuHIIMT
CYTIEepPHO3UINH
SIIEKTPUYECKUX MOJEH

https://m.edsoo.ru/546ed75b

https://m.edsoo.ru/cc9ef3c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn
AIIEKTPUYECKHUX
3aps0B.

https://m.edsoo.ru/dae9bb6d



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIN 3aps.
Ctpoenue aToma

34

[IpoBoaHMKY 1
JUBICKTPUKU. 3aKOH
COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/db9d2edc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

39

Pentenue 3amau Ha
IIPUMEHEHNE CBOVCTB
ANEKTPUIECKUX
3apsioB
DIIEKTPUUYECKHI TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.
Hcrounuku
AIEKTPUUYECKOTO TOKA

JlericTBus
3JIEKTPUYECKOTO TOKA

Ypok-uccnenoBanue
"IleticTBue
3JIEKTPUYECKOTO OIS
Ha IPOBOJIHUKH U
JURJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTaJuiax, KHUIKOCTAX
U rasax

https://m.edsoo.ru/9e50ab0c

https://m.edsoo.ru/dc8e3bb3

https://m.edsoo.ru/39377434

https://m.edsoo.ru/a963tbd 1

https://m.edsoo.ru/80f87¢79

bubmuoreka [JOK
https://m.edsoo.ru/ff0a90cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpuyecKas Uenb U
€€ COCTaBHBIE YaCTH

https://m.edsoo.ru/dc440b0f

41

Cwnna Toka.

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

JlaGopaTtopHnast pabota
"U3mepenue u
pEryJIupoBaHUE CUIIbI
ToKa"

https://m.edsoo.ru/1007754b

42

43

44

45

46

DIIEKTPUUYECKOE
HaIpsKEHUE.
BoabTmeTp.
JlaGopaTtopHnas pabota
"U3mepenue u
peryJiupoBaHue
HanpspkeHus"

ConpoTuBieHue
MIPOBOJIHUKA. Y IETIbHOE
COIPOTHBIICHUE
BelleCcTBa

JlaGopaTtopHast pabota
"3aBUCUMOCTH
AIEKTPUUECKOTO
COTIPOTUBIICHUS
MPOBOIHHKA OT €T0
JUTHHBI, TIIOMIA/IH
MOTIEPEYHOTO CCUCHUS
u Marepuana”

3aBUCUMOCTH CHJIBI
TOKa OT HaIPsHKCHMUSL.
3axon Oma mis
ydacTKa Ienu

JlaGoparopHas paboTa
"HccnenoBanue

0.5

https://m.edsoo.ru/2e10ffc2

https://m.edsoo.ru/8b15d4bc

https://m.edsoo.ru/57bb5863

https://m.edsoo.ru/57f78ef6

https://m.edsoo.ru/928eb517

bubmuoreka [JOK
https://m.edsoo.ru/ff0a9¢e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

48

49

50

51

3aBUCHUMOCTHU CUJIIBI
TOKa, WAYILETO uepes3
pe3ucTop, ot
COIPOTHBIICHUS
pesucropa u
HAIps>KCHUA HA
pesucrope"

HOCJ’Ie,I[OBaTCJ'IBHOC n
mapaujiCjibHOC
COCIUHCHUA
IMPOBOAHUKOB

JlaGopaTopHnas pabota
"[IpoBepka nmpaBuiia
CJIOKCHHSI HATIPSKCHHIMA
IIPU [1OCJIEIOBATETILHOM
COCTMHEHUH JIBYX
pe3uctopos"

JlaGoparopHas paboTa
"ITpoBepka nmpasuiia
JUISL CHJTBI TOKA MU
napaIeIbHOM
COETMHEHUH
pe3uctopos"

Pemenue 3amay Ha
MPUMEHEHUE 3aKOHa
Oma 114 pa3Iu4Horo
COEIUHEHUS
MIPOBOTHUKOB

PabGora u MOIIIHOCTH

https://m.edsoo.ru/83163e27

https://m.edsoo.ru/bOde442a

https://m.edsoo.ru/2bc089f6

https://m.edsoo.ru/042ael 16

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa58

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0aadle

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6nmoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

AIEKTPUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

https://m.edsoo.ru/26b44873

https://m.edsoo.ru/ff0ab124

52

JlaboparopHas pabota
"Onpeneneaune padboOTHI
1 MOIIIHOCTH

AIEKTPUUECKOTO TOKa"

https://m.edsoo.ru/8df2{777

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

OJeKTpUYecKue Lenu 1
noTpeduTenn
ANEKTPUYECKON
DHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/1df536d7

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

54

55

56

57

ITocTossHHBIE MarHMTHI,
WX B3aUMOJEHCTBUE

Ypok-uccienoBanue
"N3yuenue nonei
MOCTOSIHHBIX
MarHuroB"

MarunuTtHoe none.
MaruuTtHoe nose
3eMIu U ero 3HauYeHHe
IUIS SKU3HU Ha 3eMile

IToaroroBka x
KOHTPOJILHOM paboTe
10 TeME
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
TeNa U ux
B3aNMOJEHCTBHS.
[TocTrossHHBIM

https://m.edsoo.ru/fa382068

https://m.edsoo.ru/5b574fd2

https://m.edsoo.ru/5817070e

https://m.edsoo.ru/818a4c87

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

ANEKTPUUECKUHN TOK"

58

59

60

61

Kontponbnas pabota
110 TeMe
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
Tena v ux
B3aUMOJICUCTBUSL.
[TocTostHHBIN
AJIEKTPUUYCCKUN TOK" /
Bceepoccuiickas
IpoBepoyHas pabora

Pe3zepBHBIil ypoK.
PaGora ¢ TexcTamu 1o
teme "llocTossHHBIN
AJIEKTPUUYCCKUN TOK" /
Bceepoccuiickas
poBepoyHas pabora

OmneiT Opcrena.
MaruuTtHoe noe
JJIEKTPUYECKOIO TOKA
MaruanTtHoe noie
KaTYHIKI/I C TOKOM

IIpumeHeHune
AJIEKTPOMAarHUTOB B
TEXHHKE.
JlaGopaTtopHnast pabota
"N3yuenne nemncTeus
MarHMTHOTI'O TIOJIS Ha
IIPOBOJTHUK C TOKOM"

0.5

https://m.edsoo.ru/05b8c027

https://m.edsoo.ru/4b83a45d

https://m.edsoo.ru/5c51e7ac

https://m.edsoo.ru/58afd978

bubmuoreka [JOK
https://m.edsoo.ru/ff0abea8

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DIIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Ucnonp3oBanue
JJIEKTPOABUTaTENCH B
TEXHUYECKUX
YCTPOMCTBAX U Ha 1
TPaHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHue u
U3y4eHue paboThl
aJeKTpoBUTraTes"

https://m.edsoo.ru/c8863399

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Onpitel Dapanes.

3aKoH

AJIEKTPOMATrHUTHON 1
uHaykuuu. Ipasuio

Jlenma

https://m.edsoo.ru/6e6f12a7

64

DneKTporeHepaTop.

CrniocoObl nosnydeHus
ANEKTPUYECKON

SHEPIUH. 1
DNEeKTPOCTaHIMH Ha
BO300HOBIISIEMBIX

UCTOYHUKAX SHEPIUU

https://m.edsoo.ru/a27f18d0

65

66

IToaroroBka K

KOHTPOJILHOM paboTe

10 TEME 1
"DnexTpuueckue u

MarHHuTHBIE IBJICHUS"

Kontponbnas pabota 1

https://m.edsoo.ru/9130d43d

https://m.edsoo.ru/a80f0710

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ac86c

10 TEME
"DneKkTpuuecKue u
MAarduTHbIE IBIcHUS"

https://m.edsoo.ru/ff0acb14

67

PesepBHBIi ypOK.
Pabora ¢ TekcTamu 1o
teMe "TemnoBble
SIBJICHHS"

https://m.edsoo.ru/629cafe(

bubmuoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PesepBHBIi ypOK.
Pabota ¢ TexcTaMu 110
TeMe "MarauTHble
siBJIeHHS"

https://m.edsoo.ru/aacf92f6

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

Tema ypoka

Mexauunueckoe
JIBIDKECHUE.
MarepuanbHas TOUKa

Cucrema orcyera.
OTHOCUTENBHOCTD
MEXaHHYECKOTO
JIBUKCHHUS
PaBHOMepHOE
MPSAMOJIMHEHHOE
JBUYKEHUE

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

Ipakruyeckue Jlara nsyyenus

padoThI

https://m.edsoo.ru/c5feb168

https://m.edsoo.ru/0{249219

https://m.edsoo.ru/463372cb

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunorexka LIOK
https://m.edsoo.ru/ff0ad474

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad19a

HepasHomepHoe
MPSMOJIMHEMHOE
nekenue. Cpenusisa u
MI'HOBEHHAsl CKOPOCTh

https://m.edsoo.ru/b377alf5

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOPEHUE

CxopocTb
MIPSMOJIMHENHOT O
PaBHOYCKOPEHHOT'O
neuxenus. ['padux
CKOpPOCTH

https://m.edsoo.ru/32720c6d

https://m.edsoo.ru/e00f2f9¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ad8d4



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

Jlaboparopnas pabota
"Onpenenenue
YCKOpEHHUS Tena Mpu
PaBHOYCKOPEHHOM
JBHIKEHHUH T10
HaKJIOHHOH INTOCKOCTH"

CBoOOIHOE TTafieHuE
Ten. OneITe ["anuies

https://m.edsoo.ru/5ada84df

https://m.edsoo.ru/1d5d31f3

bubnunorexa LIOK
https://m.edsoo.ru/ff0adb18

PaBHOMepHOE
JIBH>)KEHUE T10
OoKpyxHOCTH. [Tepuon u
yacToTa oOpamieHus.
JIunelinas u yrinoBas
CKOpOCTH

https://m.edsoo.ru/0b60d98d

bubnunorexka LIOK
https://m.edsoo.ru/ff0ael76

10

[lenTpocTpeMuTeENIBHOE
YCKOpEHHUE

https://m.edsoo.ru/2eeSb2ac

11

12

13

I1epBbIit 3aK0H
Hsrotona. BekTop cuiibl

Bropoii 3akoH
HprotoHa.
PaBHOpelicTBYIOIIAS
cuia

Tpernii 3akoH
Herorona.
Cynepno3unus cui

https://m.edsoo.ru/dd5831e4

https://m.edsoo.ru/c9523ec2

https://m.edsoo.ru/3a8390d9

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac612

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac72a

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

14

Pemrenue 3agaq Ha
NPUMEHEHNE 3aKOHOB
Hrrotona

https://m.edsoo.ru/288c3205

but6mmoreka [IOK
https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Cuia ynpyroctu. 3aKoH

bubnunoreka LIOK

15 I'yka https://m.edsoo.ru/97aeb272 = https://m.edsoo.ru/ffO0aeca2

16 Pemmterue saza< 10 TeMe https://m.edsoo.ru/ebfb8a63
«Cuiia ynpyroctun»
JlaGopaTopHas pabora

17 «Omnpenenenue Bubmaorexa ITOK

https://m.edsoo.ru/7b370e06 = https://m.edsoo.ru/ff0aee28

AKECTKOCTHU MPYKUHBI»

13 Cina Tpenus bubnunoreka LIOK

https://m.edsoo.ru/1720d5bS5 = https://m.edsoo.ru/ff0af738

19 Pemenue 3anau mo reme bubmuoreka [{OK
«Cuia TpeHus» https://m.edsoo.ru/c229f131  https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabora

20 "Onpenenenune bubnnorexa [JOK
KoddduUIMeHTa TPESHUS https://m.edsoo.ru/128b45ba  https://m.edsoo.ru/ff0af8be
CKOJIb)KeHus"
Pemenue 3ana4 no teme

)1 "3akonsl HeroTOHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuiia https://m.edsoo.ru/d57f6683 | https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKeCTH U 3aKOH

2 BCEMHUPHOI'O TATOTCHMUS. bubmmnoreka [HOK
YckopeHue cBOOOTHOTO https://m.edsoo.ru/6e1db681 = https://m.edsoo.ru/ff0af044
najIeHust
Ypok-koHbepeHIus
"JIBM>KEHHE TEJ BOKPYT

23 IPaBUTALMOHHOTO

nentpa (Conneunas
cucrema). ['anaktuxu"

https://m.edsoo.ru/edc431dd



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

24

Pemrenue 3agad mo reMme
"Cuna TSHKECTH U 3aKOH
BCEMUPHOTI'O TSATOTCHUS"

https://m.edsoo.ru/b8e8ed8f

bubnunorexa LIOK
https://m.edsoo.ru/ff0af5f8

25

IlepBas kocMuueckas
ckopoctb. HeBecoMocThb
U TIEPErpy3KH

https://m.edsoo.ru/360ad359

bubnunorexa LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepHaIbHON TOUKH.
AOGCOIIOTHO TBEPIOL
teio. PaBHoBecne
TBEPAOIO Tena ¢
3aKpEIIEHHOW OChIO
BpauieHusi. MomMeHT
cuibl. L{eHTp TshKecTH

https://m.edsoo.ru/c71322dc

bubnunorexka LIOK
https://m.edsoo.ru/ff0afe36

27

28

29

PaBHOBecue
MaTepHaIbHON TOUKH.
AGComI0THO TBEPAOE
teno. PaBHoBecue
TBEPIOTO TeJA C
3aKpEIUIEHHONW OCBIO
BpaieHusi. MOMEHT
cwisl. LleHTp TsKECTH

Pemenue 3ana4 no teme
"MowmeHT cuisl. Llentp
TAKECTH"

ITonroroBka K
KOHTPOJIbHOM paboTe 1o
TeMe "MexaHn4eckoe
JBHKCHHE.

https://m.edsoo.ru/97336230

https://m.edsoo.ru/4ef96217

https://m.edsoo.ru/bl71aaac

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b02b4

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

B3aumopeiictsue Ten"

30

31

32

33

KonTposbHas padota 1mo
TeMe "MexaHn4ecKoe
IBIKEHHUE.
BzanmoneiictBue ten"

Nmnynbe Tena.
Nmnynbe cumbl. 3akoH
COXpaHEHHUS UMITYJIbCa.
Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE
Pewenue 3agau o reme
"3aKOH COXpaHECHUS
uMItysibca'
Ypok-koHpepeHIus
"PeakTUBHOE OBM)KEHUE
B IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/e068a365

https://m.edsoo.ru/a427e600

https://m.edsoo.ru/21fa71e5

https://m.edsoo.ru/16c1be33

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b07fa

bubnuoreka [{OK
https://m.edsoo.ru/ff0b096¢c

34

Mexanuueckas pabota
Y MOIIIHOCTH

https://m.edsoo.ru/4ec4deOb

bubmmoteka IIOK
https://m.edsoo.ru/ff0b0a84

35

36

PaboTa criibl TSKECTH,
CWJIBI YIIPYTOCTH U
CWJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue padbOTbI
CHJTBI TPEHUS TIPH
paBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAIIBHOU
MTOBEPXHOCTU»

https://m.edsoo.ru/60b5b8e8

https://m.edsoo.ru/66f52f8c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

37

CBs13b DHEPIUM U
paboTHI.
IToTennuansHas
SHEprus

https://m.edsoo.ru/0b6dd37e

38

Kunernueckas sneprus.

Teopema o
KHHETHYECKON SHEPruu

https://m.edsoo.ru/6a170379

bubnunorexa LIOK
https://m.edsoo.ru/ff0b0c32

39

40

41

3aKOH COXpaHEHUS
OHCPIrvur B MCXAaHUKE

JlaGoparopHnas pabota
«3ydenue 3akoHa
COXPaHCHHS SHEPTUN)

KoneobarensHoe
IIBUJKEHUE U €ro
XapaKTePUCTHKU

https://m.edsoo.ru/369426db

https://m.edsoo.ru/0e03d503

https://m.edsoo.ru/70d0b00e

bubmuoreka [{OK
https://m.edsoo.ru/ffOb12fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0b1858

42

3aTyxatromue
KoJe0aHusl.
BeiHyX1eHHBIE
konebanus. Pezonanc

https://m.edsoo.ru/847f18f1

bubmmoteka IIOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MaremMaTnyeckuil u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBHCUMOCTb NepUoa
KoJieOaHu# OT
JKECTKOCTH NPY>KUHEI U
MacChI Tpy3a»

[IpeBpaiienue sueprun
IPU MEXaHUYECKUX

https://m.edsoo.ru/0dbb82c7

https://m.edsoo.ru/306b36b0

https://m.edsoo.ru/d582001c¢

bu6nunoreka LIOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

KoJIe0aHUAX

46

JlaGopaTopHas paboTta
«OmnpeneneHue 4acToThbl
U Tiepuoja KojaebaHui
IPY>KUHHOTO
MasiTHHKa

https://m.edsoo.ru/acc39275

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

47

JlabGopaTopHas paboTta
«IIpoBepka
HE3aBUCHMOCTH
repuoia KojeoaHui
rpy3a, IOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a»

https://m.edsoo.ru/Sae6a3a3

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHNYeCcKHe BOJIHEL.
CroiicTBa
MEXaHHYECKUX BOJIH.
[IpononbHbIE N
MONIEPEYHbIE BOJIHBI

https://m.edsoo.ru/0a40458e

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHus
"MexaHHn4YeCKH€e BOIHEI
B TBEPAOM TEJIE.
CelicMHuuYecKre BOTHBI"

https://m.edsoo.ru/ea0297ac

50

51

52

3Byk. Pacnipoctpanenue
U OTpakeHHE 3BYyKa
Ypok-uccienoBanue
"Habmronenue
3aBHCUMOCTH BBICOTHI
3BYKa OT YaCTOTHI"

rpOMI(OCTL 3ByKa 1
BbICOTA TOHA.

https://m.edsoo.ru/d10ce826

https://m.edsoo.ru/b1e800e9

https://m.edsoo.ru/ff4cadfO



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

AKycTH4eCcKHil
PE30HAHC

53

VYpoxk-koHpepeHuus

"V nbpTpa3Byk u
uH(Pa3BYK B IPUPOAE U
TeXHUKe"

https://m.edsoo.ru/83db4533

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "3aKOHEBI
COXpaHEHHS.
MexaHndecKne
KosieOaHus U BOJHEI"

https://m.edsoo.ru/893cf97f

bubnuoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas padota no
TeMe "3aKOHBI
COXpaHEHUS.
MexaHnuecKkne
Kose0aHus U BOJHEI"

https://m.edsoo.ru/ed23a67b

56

DNeKTPOMarHuTHOE
moJe.
DNeKTpOMarHuTHBIE
BOJTHBI

https://m.edsoo.ru/fd34def5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b2abe

57

58

CsoiicTBa
AEKTPOMATrHUTHBIX
BOJIH
VYpoxk-koHpepeHus
"[kana
AIEKTPOMAarHATHBIX
BoiH. Mcnonn30BaHme
AEKTPOMArHATHBIX

https://m.edsoo.ru/2c1cf7d9

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

BOJIH JIJI1 COTOBOU
cBs3n"

59

Ypoxk-uccienoBanue
"N3yueHue cBOMCTB
ANEKTPOMArHUTHBIX
BOJIH C ITOMOIIIBIO
MOOMIBHOTO TenedoHa"

https://m.edsoo.ru/5¢576cd8

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3anau Ha
ONPEACIICHUE YaCTOThI 1
JJINHBI
3JIEKTPOMArHUTHON
BOJIHBI

https://m.edsoo.ru/945aaaf6

61

DneKTpoMarHuTHas
MIpUPO/JIa CBETA.
CxopocTs cBera.
BosiHOBBIE CBOICTBA
cBeTa

https://m.edsoo.ru/fof97458

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpssMmonuneHOE
pacnpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua n Jlynst

https://m.edsoo.ru/08ace73c

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEeHUS
cBeTa. 3epkaia.
Pemenue 3agaq Ha
IIpUMEHEHNE 3aKOHA
OTpa)kKeHHUS CBETa

https://m.edsoo.ru/7696ce52

but6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomienne cpera.
3aKoH TpeIOMIICHUS

https://m.edsoo.ru/55f59581

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b3aea



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

CBCTa

65

[TonHnoe BHyTpeHHEE
OTpPa)KEHUE CBETA.
Hcnonb3oBanue
II0JIHOI'O BHYTPEHHETO
OTpaXKE€HUS B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/73dab9aa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopuas pabora
"UccenoBanue
3aBUCHMOCTH YTJia
MIPEIIOMIICHUST
CBETOBOTO JIy4a OT yIJia
MaJICHHs Ha TPaHHUIEe
"Bo31yx-crexno""

https://m.edsoo.ru/62e87f1d

67

68

VYpoxk-koHpepeHuus
"Wcnoap30BaHue
MIOJIHOTO BHYTPEHHETO
OTpa)kKeHHUS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS
CBS3b"

JIuusel. Onrnyeckas
CHJIa JIMH3EI

https://m.edsoo.ru/7bb816ba

https://m.edsoo.ru/1b7b0b0a

bubmmoteka IIOK
https://m.edsoo.ru/ff0b3f2c

69

70

[Toctpoenue
M300pakeHUH B JTMH3aX

JlaGopatopHnas pabora
"Onpenenenune
(hOKYCHOTO PaCCTOSTHHS
Y ONITUYECKOM CHJIIbI
cobOupatomen TUH3bI"

https://m.edsoo.ru/2d040ee9

https://m.edsoo.ru/84ee9a83

bubnuorexa [{OK
https://m.edsoo.ru/ff0b444a

bubnunorexa LIOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTH4yecKue JINH30BLIC
npudopsI"

https://m.edsoo.ru/77d62428

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cOa7e

72

73

74

75

I'ma3 kak onruueckas
cucrema. 3peHue
Ypok-koH(pepeHIus
"IledexTnl 3penns. Kak
COXPaHUTH 3peHue"

Paznoxenue 6enoro
cBeTa B clIeKTp. OnbITHI
Herorona. Cnoxenue
CIIEKTPAJIBHBIX I[BETOB.
Jucnepcus ceera

JlaGopaTopHnas pabota
"OnbITHI 1O
pasioxeHuto 6e1oro
CBETa B CIEKTpP U
BOCTIPHSTHIO [IBETA
MIPEMETOB TIPH UX
HaOII0JICHUH Yepe3
1[BETOBBIE (PUIBTPHI"

https://m.edsoo.ru/195aeaad

https://m.edsoo.ru/27aled89

https://m.edsoo.ru/8dd2eca?2

https://m.edsoo.ru/d0306fea

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuoreka [{OK
https://m.edsoo.ru/ff0c0f4c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcOe2a

76

YPOoK-nIpaKkTUKyM
"BoHoBbIE cBOMCTBA
CBeTa: IUCIePCHUs,
uHTepPepeHus u
mudpakmus"”

https://m.edsoo.ru/e0a63d88

77

Omertel Pe3epdopna u
TUTaHETapHasi MOJIEIb
aroma

https://m.edsoo.ru/12466ef4

bubnunorexa LIOK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

IToctynatel bopa.

78
Mogens aroma bopa https://m.edsoo.ru/ccb31b23
Hcnyckanue u
79 MOTJIOIIEHUE CBETA bubmuorexa [JOK
atoMoM. KBaHTHI. https://m.edsoo.ru/5644cf12 | https://m.edsoo.ru/ff0c144c
JInHenyaTele CIIEKTPHI
YpoK-npakTUKym
" ) bubmuorexa [JOK
80 HaGHmHeHIfe CIIEKTPOB https://m.edsoo.ru/d9a535fa hitps:/m.cdsoo.ru/f0c1550
WCITYCKaHUS
g1 PannoakThBHOCTE U €€ bubnunoreka LIOK
BH/IBI https://m.edsoo.ru/c0d61d76 = https://m.edsoo.ru/ff0c1672
CrpoeHue aTOMHOTO Eu 10K
nonImorTexa
82 snpa. HykinonHas https://m.edsoo.ru/c6fedb0O1 hitps://m.cdsoo.ru/ff0c] 8ac
MOJIETh
23 PanguoaxkTuBHEIE bu6nmoreka LIOK
npeBpatienus. M3otormsl https://m.edsoo.ru/22a91a60 = https://m.edsoo.ru/ffOclal4
Pemenue 3amau no
84 Teme: "PaguoakTuBHBIE bubmorexa HOK
e . https://m.edsoo.ru/513488b8  https://m.edsoo.ru/ffOc1bda
MpeBpaIICHUs
85 I1
cproA oypactaza https://m.edsoo.ru/556¢d230
VYpok-koHpepeHus
"P
86 VIMOAKTHBHbIC https://m.edsoo.ru/1d8af41e brbmorexa [OK
HU3JIy4YEHHUS B IPUPOJE, https://m.edsoo.ru/ff0c2126
MEJHIHE, TEXHUKE"
S nepHble peakuum.
ACP PEdRil bubmuoreka [{OK
87 3aKOHbBI COXPAHEHUS

3aps0BOIO U

https://m.edsoo.ru/ddea5341

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

MaCCOBOI'O YHUCCII

88

89

DHeprus CBs3U
aTOMHBIX sifiep. CBsi3b
MAaccChl U SJHEPTUH

Permrenue 3agad mo reme
"Anepubie peakuuun"

https://m.edsoo.ru/7ea32153

https://m.edsoo.ru/ab0a967e

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c1d7a

90

Peaknmu cunrtesa n
JieJIeHUs sAep.
Hctounuku sHepruu
CoiHIa u 3BE3]

https://m.edsoo.ru/3f9b9e22

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c1e88

91

VYpoxk-koHpepeHuus
"SI nepHast SHEpreTuKa.
HeicTBus
PaliOAaKTUBHBIX
U3Iy4eHUH Ha KUBbIE
OpraHu3msl"

https://m.edsoo.ru/eca6d055

92

93

[ToaroroBka k
KOHTPOJIbHOHM paboTe 1o
TeMe
"DIIeKTPOMarHuTHOE
T0JIE.
DNeKTpOMarHuTHBIE
BOJIHBI. KBaHTOBBIE
SIBJICHUS "

KonrtponsHas pabora no
Teme
"DneKTpOMarHuTHOE
moJe.
DNeKTpOMarHuTHBIC

https://m.edsoo.ru/12ca9945

https://m.edsoo.ru/44e29b35

bubnunorexa LIOK
https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

BOJIHEL. KBaHTOBEIE
sBJIeHUS"

94

IToBTOpEHue,
0000111IeHHE.
Jlaboparopubie pabOThI
o Kypcy
"BzaumonerictBue ten"

https://m.edsoo.ru/aeSedb4f

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpEHME,
0000meHue. Pemenne
pacyYeTHBIX U
KayeCTBCHHABIX 33124 110
TeMe "TernnoBbie
npouecch”

https://m.edsoo.ru/947969a8

bubnunorexka LIOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpEHuMeE,
00o001enue. Pemenne
pacyYeTHBIX U
Ka4eCTBEHHBIX 3aja4 10
teme "KIIJI TerioBbIix
nBUrarenei”

https://m.edsoo.ru/34eb9619

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2a22

97

98

IToBTOpEHME,
00001meHnue. Pemenne
pacueTHBIX U
KAaueCTBEHHBIX 3a7a4 110
teme "KIIJ]
AJEKTPOYCTaHOBOK"

[ToBTOpEHME,
o6ob11eHue.
JlaGopaTopHble paboThI
1o Kypcy "CBeroBble

https://m.edsoo.ru/26a5bf1b

https://m.edsoo.ru/8b3ab702

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c2b30

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

sABJICHUS"

99

[ToBTOpEHUE,
0606mmenue. Pabora ¢
TEKCTaMH TI0 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

https://m.edsoo.ru/75d6411a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

101

102

[ToBTOpEHUE,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"Konebanus 1 BOIHBI"

IToBTOpEHME,
000011enue. Padora ¢
TEKCTaMH 110 TEME
"CseTtoBbI€ siBIeHUA"

IToBTOpEHME,
06o6mmenue. Pabora ¢
TEKCTaMU 110 TeEME
"KBanToBas u saepHas
¢uzuka"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27

https://m.edsoo.ru/e34358b8

https://m.edsoo.ru/2180ae5b

https://m.edsoo.ru/6216375a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c2e82

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111ero 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPUPOJIE,
IIpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

1.4

ONHKCBHIBATH H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SIBJICHUS,
UCHONB3Ysl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (U3MUECKYI0 BEIMYMHY C JpPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNTPUIUMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PU3UYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA U

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, cBs3bIBatONINE (PU3MUECKHE BETUYMHbBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIWYMHBI B POPMYIIBI U IPOBOJAUTH PACUEThl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3UYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
¢u3nUYecKUX METOJOB, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysibTaT, HaXOAUTb OLIMOKU B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYeCKUX  CBOWMCTB  Tel:  (OPMYJIHMpPOBATH  IPOBEpPSEMbIC
MPENNONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOM C HCIOJb30BAaHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUS, CIEAYS MPEII0KECHHOMY IUIaHY,
(buKCUpOBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHHU coOuparh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYHHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTEpU30BaTh MPHUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIONIB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUIECKOTO MCIIOIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH C
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEICHHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(poOpManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SIBIISCTCS TPOTHBOPECUMBONU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh Ipu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BlIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU

nu3 O,Z[HOfI 3HAaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh W3yYEHHBIM MOHSATUWHBIN anmapaTr Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTalue

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3ajjadyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHﬁ, aICKBATHO OIICHHMBAThH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pa3jindaTrhb SABJICHUA IO OMHCAHUIO HUX XapPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUN B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS M TPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMChIBaTh €r0 MaTEeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C MOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBISABIATH HETOCTATOK
JAHHBIX JUIS pelIeHHs 3a/lauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTHh pacu€Thl U CPAaBHUBATH
NOJydYeHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONIb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBAaHN, ACJIAaTh BbIBOAbI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(GU3MYECKUX ~ CBOWCTB  Tel:  (OPMYIHpOBaTH  IPOBEpPSEMbIC

OpPEANoNoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATD IIPSMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOrOBBIX
npuOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAHUEM IMPSMBIX H3MEpPEHUIL:
IUIAHUPOBaTh MCCIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yiabTaThl MOJYYEHHOM 3aBMCUMOCTH B BHJE TaOJMIl U TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM MCCICAOBAHUA

MMPpOBOANTD KOCBCHHBIC HU3MCPCHHUA (1)H31/I'—I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBICHUM U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTed C TOCIeAOBAaTebHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIEeTIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKHX 3HAHUI B MMOBCETHEBHOMN
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B CETU
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro CcoAep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3YIbTaThI
MPOCKTHOM WJIM HUCCJIENOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIMN amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pa3pemniaTb KOHQIUKTHI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHClIe (PU3NUYECKUE SIBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUN

1.4

OMKCHIBATh H3yYCHHBIE CBOWCTBA Tel U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TPH OMHCAHWU TIPABHIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTHh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAaHHYI0O  (PU3MUYECKYI0O BEJIUYHMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3y4YEHHBIX  3aBUCUMOCTEH

(GU3HYECKUX BEINYNH

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MUECKHUE SIBICHUS W IPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

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

1.7

pemiate pacuéTHbele 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
yYpaBHEHUM), UCIONB3Yys 3aKOHbI H  (OPMYJIbI, CBS3BIBAIOIINE
¢dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJIUTh PAacUY€Thl W OILICHUBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAUCHU A (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MHpU HOMOIIU
(bu3MYeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIENA0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEAIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOIBI

1.10

IPOBOJUTH MpPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOd BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEITUYHUH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBaTH pPE3yJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)PI31/I‘-ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIy4CHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TEXHUKH 0e30macHOCTH Ipu pa60Te C

71abopaTOpHBIM 000pyIOBaHUEM

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH3a, IIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa UX ONUCAHUA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOILIECCOB IPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOANUTH TpHUMEpHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO ITOBCACHHUSA B oxpymaromeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIMA  3armpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
uH(popManui Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh IPH  BBIMOTHEHWHM YYE€OHBIX 3a/laHUil  HAy4dHO-
NOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHeT; BiaAeTh OpPUEMAMU

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmnapaT U3y4aeMoro paszieia
(GU3MKKN W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToM

O0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENITh 005 13aHHOCTH B IPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

1.1

Odu3uka — Hayka O Tmpupojae. SIBIEHUS NPUPOIBL.
dusnueckue SBICHUA: MEXAHHYECKHE, TEIUIOBHIEC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuyuHbl. M3Mepenne  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  Ilorpemnocts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.4

1.5

2.1
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ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[eHI/Ie,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUE THIIOTES3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

Ha0JIIOaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenune temrepaTypbl Py HOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA

Crpoenue BemecTBa: aTOMBI M MOJICKYJBI, HUX
pa3mepbl. OmbITHI, JAOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA

JlBwkenne yactuil BemectBa. CBsI3b  CKOPOCTH
JNBIWKEHUSI 4YacTUll C  Temmeparypoil.  BpoyHoBckoe

nBwkeHue, nuddy3us

23

B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC




ArperaTHble COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B,
KUAKocTed U TBEPABIX  (KPUCTAIMYECKHUX) Tl
2.4 B3anmocBsI3b  MeXy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuyeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 10 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnplTbl 10 OOHApYXEHUIO  JEHUCTBUS  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpennsisi CKOpPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTH v BpeMeHH BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHHS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOLUIBIO JUHAMOMETPA
37 SBnenue TAroTeHMs M cuia TskecTH. Cuia TIKECTH
' Ha Jpyrux mianerax. Bec tena. HeBecomocTh
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TIOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue cui, HalpaBiICHHBIX IO OJHOW IPSAMOM.
. PaBHOelicTBYIOIIIAS CHUIT
310 [IpakTrueckue pabOTHI:

OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHYECKOTro
aBToMOOWIE W Tak pjanee). OmpezeneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HAaKJIOHHOM  IuIocKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PacTsDKeHUs (nedopMmaryiv) MpyKUHBI OT
NPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIMpUuKaCarOmnXxcCsa HOBerHOCTeﬁ

dusnueckue SBICHUSI B IIprupoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tema. CrocoObl yYMEHBLICHHUS U

1 YBEJIMYEHHUS TABICHUS
49 JlaBneHue ra3a. 3aBUCUMOCTh JaBJIEHUs Taza oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TellaMH, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKrE MaIlIMHbI
3aBUCUMOCTh  JIaBJICHUS JKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronMecs CoCyIbl.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puanHel
45 CYIIIECTBOBAHUS BO3AYITHOW oOo0moukn 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 Wzmepenue atmocdepHoro nasieHus. IlpuGopsr s
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBre >KMJKOCTH M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [naBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue paboTHI:




4.10

4.11

HccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa MOTPYXKEHHOM B JKUAKOCTh 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxkEHHOE B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BbEMa
MOTrpY>KEHHOM B JKUJKOCTb YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KonctpynpoBanue apeoMerpa R0
KOHCTPYMpPOBAaHHUE  JIOJAKM W  ompeaeneHue  eé

rpy30I0AbEMHOCTH

dusnueckue SIBIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusMm, IJIaBaHUue

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
- [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CcKOCTh. [IpaBuiio paBHOBecus prluara
5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuno»  MexaHuku.  Kosddunment
5.5 MOJIE3HOT'O NEUCTBUS MEXaHU3MOB. ITpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast >SHEPTUM TeJA, MOJIHITOTO Hal 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tonnass mMexaHnuveckass >Heprusi. 3aKOH H3MEHEHUSA U
. COXpaHEHUs MEXaHUYECKON IHEPTUn
59 [IpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBEpXHOCTU. VccnenoBanue ycaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydyeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJIoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIDKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
3JIeMEeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUM CTpOEHUs BemecTsa. Macca U pa3Mepsbl
' MoJIeKyl.  OIbITBI, NOATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO W ra3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucramnmmueckue M amopHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, XKUAKOCTEH U TBEPABIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUun
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemoBoe paclIupeHue u cxxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHULL
67 Baytpennss sneprus. CriocoObl U3MEHEHUsT BHYTPEHHEH
. SHEPTUU: TeIIonepeaada U COBEpIIeHUE paboThI
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLINS,
. W3IIy4eHUe




KomnuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHnue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEmoTa NaBJICHUS
[TapoobOpa3zoBanue w  KoHAeHcanws. McmapeHwue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO
JaBJICHUSA
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomMBa. Y ieibHasi TENa0Ta CrOpaHus
[Ipunnuner  pabotel  TermmoBbix — asuratenet  KITJ]
6.15 TEIJIOBOTO JABUTaTelNsd. TerioBble JABUTATENN U 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHIJ
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPECHHS
ra3oB, KUAKOCTEH M TBEPIBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OAJUIOHE MIMPUIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOWKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

HalGmonenve n3aMeHeHusl BHYTpEHHEH YHEPTUu Teja B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.

HccnenoBanue SIBIICHUS TETI000MeHa pu




CMEIIMBAHUH XOJOJHOU U rOpsSYEN BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupoje, uznydenne ColiHIla, 3aMmep3aHue
BOZ0OEMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XMJIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, INCHUXPOMETp, MapoBasi TypOHHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B

BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TCHaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apda0B. aﬂeMeHTapHBIﬁ

7.4 anekTpuueckuii 3apsa. Ctpoenue aroma. [IpoBogHUKH U
TDIICKTPUKA
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
7.6
3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA




HenctBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
. Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
' sHepruu B ObITy. KOopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuTHl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mone. MarHutHoe TmoNe 3eMiid U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNEeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. AJEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIIOpTe
Onbitel @apaness.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykunu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCTaHIMM  Ha
BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMnBITH 110 HAOJIOACHHUIO AJICKTPHU3AIUN TET MHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTopeE.

OnbIThI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUA  TIPU
MOCIIEZIOBATEIbHOM  COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYLUIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTHM  DJEKTPUYECKOTO  TOKa,
BbIIEIISIEMO Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJISI TTOCTOSIHHBIX MarHUTOB TPU
ux oOveauHeHMHM ©  paszneneHun. VccnemoBaHue
JEWCTBUSA JIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OnbITel,  IEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
B3aMMO/JICHCTBUS KAaTyIIKH ¢ TOKOM M MarHUTa OT CHJIBI
TOKA W HalpaBJIeHUs TOKa B KaTrymike. V3yueHue

HCﬁCTBHH MAaroHMuTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboTHI
3JIEKTPOABUTaTEIIA. N3mepenue KILJ
JNEKTPOABUTaTENbHON  yCTaHOBKM.  ONBITBI 1O

HUCCICOOBAaHUIO ABJICHUSA 3J'ICKTpOM3FHPITHOI>i WHAYKIUU:




HUCCICIOBAaHUC W3MEHCHHI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBJIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE Moje 3emiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHUUeCKUue YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepPMETp,
BOJIBTMETp, PEOCTAT, CUETUYHUK DICKTPHUUICCKONH IHEPTHH,
AJNIEKTPOOCBETUTEIbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEIOXPAHUTEIH, JJICKTPOMArHuT, 3JICKTPOJIBUTATEb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE ABJIEHUA
g1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepasaomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 CpenHass W MIHOBEHHas  CKOpPOCTb  Tella  IIpHU
8 HEPaBHOMEPHOM JIBH>KEHUH
g5 YckopeHnue. PaBHOyCKOpEeHHOE IPSMOJIMHEWHOE
' JIBUJKEHUE
8.6 CBobOonnoe magenue. OneITel [anunes
PaBHOMEpHOE nBHMXKEHHE 1O OKpyXkHOCTH. [lepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [lepBerit 3akon HeroToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTIT CynIEepHO3ULIMU CUJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: Ccuila TPEHHUsS CKOJBXEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
g 14 Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS.
' Yckopenne cBOOOTHOTO MaCHHS
%15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHYecKast CKopocTb. HeBecoMocTh 1 neperpys3ku
%16 PaBHoBecue  MaTepuasbHOM  TOYKH.  AOCONIIOTHO
' TBEPAOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbc cuibl
8.19 3aKOH COXpaHEeHMsI UMITYJIbCa
8.20 PeakTuBHOE JBM)KEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTh
899 PabGora cun Tsaxectu, ympyroctd, TpeHusa. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEpPrus Tejla, MOJHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHumanbHas YHEPIUs CKATOU MPYKUHBI
Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn
[TpakTiueckue paboThI:
Omnpenenenne CpeaHEel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
827 OnpeneneHue yCKOpEHUsl Tena MPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW INTIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4yalbHON CKOPOCTH.

IIpoBepka rumoTessl: €cCilM NpPU PABHOYCKOPEHHOM




8.28

8.29

JBW)KCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kod¢uimeHTa TpeHus CKoyubxkeHus. OnpeneneHue
KECTKOCTH TPYXHUHBL. OnpezencHue padOThl CHIITBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTANBHONM MOBepxHOCTU. Omnpenenenue padbOTHI
CUJIBI  yOpyrocTd  Ipud  HOABEME  Ipy3a C
UCIIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCcKUe ABJIEHUA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHUH: TIeproJ], YacToTa, aMIUIMTY 1A
92 MareMaTnuyeckuit u IIPY>KUHHBIN MasTHUKHU.
' [IpeBparieHue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BojHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHn4eCKUe BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTE M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboTHI:
OmnpeneneHne 9acTOTBl M TepuoAa  KoJjeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

OmnpeneneHne 9acTOTBl M TepuoAa  KoJjeOaHWi

IIPYKUHHOI'O MassTHUKA




WccnenoBanue 3aBUCHMOCTH TepUoOja  KoJeOaHHWI
IIOABCHICHHOIO K HHUTH rpy3a OT MOJHWUHBI HHUTH.
WccnenoBanne 3aBHCHMOCTH Tepuojaa  KoJjieOaHUi
NPY>KMHHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
INOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyXuHbL. M3Mepenue yckopeHusi CBOOOIHOTO MaJIeHuUs

dusnyeckue SBJICHUS B IprUpoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, 9XO
99 Texnuyeckne YCTPOHCTBA: HXOJIOT, HCIOJIb30BAHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. 9HeKTp0MarHHTHHe BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BoaHoBBIE CBOMICTBA CBETA
10 [TpakTyeckue paboOTHI:
104 W3ydyeHre CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIbTPapuOIETOBOIO u
PEHTTEHOBCKOTO U31y4eHHUN
10.6 TexHuueckue yCTpOHCTBA: HCII0JIb30BAaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MIcTOUHMKY cBETa
11.2 IIpssMOoNMHENHOE pacIIpOCTpaHEHUE CBETA
1 113 Otpaxxenue cserta. [Inockoe 3epkano. 3aKkoH OTpakeHUs
' CBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBeETa.
' ITonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E




11.6

11.7

Ontrueckas cuctema (QoToarnmapara, MHKPOCKONA |

TEJIECKOIa
I'maz kak onTudeckass cucrema. biuzopykocTs u

JaJIbHO30PKOCTDb

11.8

11.9

11.10

Paznoxenue 6emoro ceeta B criektp. OnbiTel HetoTOHA.

CroxeHue cieKkTpaibHbIX IBETOB. Jlucnepcus cBera

[TpakTuyeckue pabOTHI:

HCCJ’ICI{OBaHI/Ie 3aBUCHMMOCTH

yriaa — OTpaKeHHs

CBETOBOI'O Jy4a OT yIJia MaJeHUs.

N3yueHne xapakTepUCTHK M300pa’keHHs MpeiMeTa B
IJIOCKOM 3€pKaiie.

HccnenoBaHue 3aBUCUMOCTH  yIJla MPEIOMIICHUS
CBETOBOI'O Jiyya OT yIJla NaJCHUsS HAa IPAHULE «BO3AYX —
CTEKJION.

[Tony4yenne n300paXKeHUH C TTOMOUIBIO COOHMpAroIIeit
JIMH3BIL.

Ornpenenenre POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAIOLIEH JTHH3BI.

OnBITHI MO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnbIThl MO BOCHPUATHIO LIBETA NMPEIMETOB NPU HX

HaOJII0/IEHUU Yepe3 [[BETOBbIE (PUIILTPHI
dusnyeckue sABIEHUS B npupoje: 3arMeHus CosHua n
JlyHbl, 11BE€Ta TEJ, ONTHYECKHUE SIBICHUSI B arMocdepe

(uBet HeOa, pedpakuus, paayra, MUPax)

11.11

KBAHTOBLIE

12.1

TexHuuyeckue yCTpOﬁCTBaI OYKH, TNICPUCKOII,

¢doToanmapar, ONTHYECKUE CBETOBOIbI
ABJIEHUA

Omneitel Pezepdopna u miiaHeTapHas MOJENb aToMa.

Mopneins aroma bopa

12 12.2

I/ICHYCKaHI/IC N IIOTJIOIMICHUE CBE€Ta aTOMOM. KBaHTHI.

JIuneityaTpie CIEKTPbI

12.3

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMma-u3mTydeHHs

12.4

Crpoenune aromHoro szapa. HykionHas Moxens

aToMHOro siapa. M30Tomnsl




PannoaktuBHbie npeBpamieHus. Ilepuon momypacnana

12.5
ATOMHBIX JEP
106 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3aps0BOI0 U
' MacCOBOI'0 YHCEI
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MAaCChl U SHEPTUU
128 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' ConHua u 3B€31
129 SnepHnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[TpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
N3mepenue painoakTuBHOro hoHa
dusnyeckue SABIEHUS B IPUPOAE: ECTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3IIyYCHHE IIPUPOAHBIX MUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX U3JIIYYEHU HA OpraHu3M
4eJI0BeKa
1213 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VWHIUBUYAIbHBIN JO3UMETpP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonumanue ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyeckux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIeCTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara M CHUMBOJUYECKOTO
A3blKa (PU3UKHU W UCIOJBb30BaHUE UX JUISl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT PaBIJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKLIMH, OMHUCHIBATH XO
OTIBITA U 3AMMCHIBATD €0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY 10 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh JKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE IO  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeW M TBEPIBIX TeJ, IUIAHETapHas MOJEIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sjipa) U YMEHHE NPUMEHITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH TPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTh pacu€THbele 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI U (OpMyJbl, CBA3BIBAIOIINME (PU3UYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3aJlayH,
BBISBIISITh HEJOCTAIOILINE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3HayeHUs (PU3MUECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)H3H‘-ICCI(Oﬁ BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3OoBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIb3Ysl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKHE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (UBHYECKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreueHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEICTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YyMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HAa OCHOBE WMCIONIMXCSA 3HAHWA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIMUTEpaTypy
(GU3M4ecKOro cojiepKaHus, CIHPaBOUHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BnaaeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMallUM M3 OJHOM 3HAKOBOM CHUCTEMBl B JIPYI'YlO; yMEHHE
co3faBaTb COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETaA.
' OTHOCUTENBHOCTD IBHYKCHHS
PaBnomepHoe u HepaBHOMepHOE nBIKeHHE. Cpennsisi ckopocTh. Dopmyna mjis
1.2 BBIUKCJICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSMONMHEIHOE NIBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJMHEUHOIO IBUKEHUS:
13 (1) =x,+ut
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTHU, TPOEKINH
MepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Te€lda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHMUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl 1T TIPOCKIIUU TEPEMEIICHUS, MPOEKIIMH CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 5. (D=0, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIeHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tella IO
1.5 BEePTHKAIH (JBI)KEHHE TeJla BHHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUH YCKOPEHHS,




NPOEKIMM CKOPOCTH M KOOpPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTPOCTpeMI/ITeJILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

yckopeHus. @opmyiia sl BBIYUCICHHS YCKOPEHUS:

1.6
2
a. = L
R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. IInotHocTh BemecTBa. @opmyia i BBIYUCICHUS IITIOTHOCTH:
o= m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, TEeHCTBYIONIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p I _Fl—>2
12 TpeHune 1nokos U TpeHue ckoabxeHus. opmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHusI.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H noBepXHOCTH 3emnu: F = mg.
JIBmxenue rtanet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BEIMUNHA.
D=mi

I/IMHYJ'IBC cucTeMbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTOM CUCTEMBI TEII:
Dp=myU i,y =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUsA: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.

Poruar. Moment cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN O0510ku. KITJ[ mpocThix MeXaHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
[laBiienue TBEpIOTO TENIA.
dopmyna s BBIYMCIICHHS T1aBJICHHs TBEPIOTO Tena:
F
pP= G

101 JlaBnenue raza. ATMOC(epHOE 1aBICHHE.

' I'mapocratnyeckoe JaBlIeHUE BHYTPH KUIKOCTH.
®opmyna 17151 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,

1.22 3axoH [lackans. ['mapaBanyeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYIO0B 1 BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoOJIeOaHMM.

®dopmyia, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Impu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. MH(dpa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KO3(PUIMEeHTa TPEHHS CKOJNbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBWKEHHS OpyCcKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpPEeHHUs Opycka MpU JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacCTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KoJIeOaHU TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YOPYTOCTH TpPU TOABEME Tpy3a C MOMOIIBID HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TIOIBHYKHOTO
Onoxa.

WccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAJTLHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu IpYKUHBI, YCKOPEHHUsT OpyCKa OT yrila HakKJIOHAa HAMpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOJIeOaHUi MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCJICTIOBAaHNE HE3aBHCHUMOCTH TIEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pplyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW U HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIMBBI W OTIWUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CHUCTEMBI,




PEAaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKA, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMIICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKHU IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJIIPHO-KMHETHYECKOH  TEOpUU  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrammmdeckue u amopHbie Tena

55 JIBukenne dyactuil BemectBa. CBA3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temreparypoii. bpoyHoBckoe nBmxenue, muddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paciIupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaayn: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkaenue ten. KoimdecTBO — TEmIOTHL. Y enbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX IpoIleccaX. YpaBHEHUE TEIUIOBOTO
Oananca:

29
O +0, +..=0
Ucnapenne u koHueHcamusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 UCTapeHus W KoHAeHcaluu. KuneHue IKUAKOCTH. YJAenbHas Temiora

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamuzauus. V3MeHeHWe BHYTPEHHEH DSHEpPrud Mpu

IJIaBJICHUU U KPpUCTAJJIM3AallN. yI[eJIBHaH TCIIJIOTA I1JIaBJICHUA:

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunnmns! paboTs! TeroBbix apurateneit. KI1/1 reruioBoro nsurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYUIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWIMHAPOM, IOCIE OMYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
MJIaBJIeHUsT Jbpja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3IUYHBIX YCIOBHUSX; SIBJICHUS TETUIOOOMEHa TMPH CMEIIMBAHUM XOJIOAHOW U

FOqueﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpuszanus Ten. /[Ba BUIa 31EKTPUUIECKUX 3apsA0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaia

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPIO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpudeckux 3apsgoB. JleiicTBHE SJIEKTPUYECKOrO0 TMOJA Ha

NIeKTpUYecKue 3apsabl. [IpOBONHUKY U JUIIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpruYecKuil TOK. JlelcTBus 3nekTpuueckoro Toka. Cuma Toka.




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

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC OJICKTPHUYCCKOE COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akon Oma j1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHUKA C TOKOM. JInHUM
MarHUTHOW MHIYKIIUH
313 MarauTHoe T1oOJIe TOCTOSHHOTO MAarHuta. B3auMOAENCTBUE NOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenne snekrpoMarauTHON uHAYKUuu. [Ipasuino Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO0  CONPOTUBIECHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPsA’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTHU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; TMpPaBWIA IS CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue A6leHUs 6 Npupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUETUYMK  DJIEKTPHUUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE ANIEKTPOIPUOOPHI (mpumepsr), INEKTPUUYECKUE
[PEIOXPAaHUTENH, D3JEKTPOMArHuT, JJIEKTPOJBUraTeNlb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus cseta
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' muH3bl: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpaxmuueckue pabomoi
N3mepeHue onTHUECKO cuibl coOuparomiel JMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a MPeIMET PAcIONIO’KEH B IBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHS CTEKIIA.
' UccnenoBanme cBoiicTBa M300pa)KeHUs, TOJYYEHHOTO C  IOMOIIBIO
cobuparonield TMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJjia IMPEJIOMJIEHHS CBETOBOIO JIyda OT yrja MaJeHHs] Ha TpaHHIIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe. 3atMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYEeCKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoTroanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuun anbga-u Oera-

pacmaja




4.2 Omneiter Pe3epdopna o paccesauto anbda-dactuil. [manerapuas Moaenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3otornsl

4.4 [lepuon nonypacmnana aTOMHBIX sIAEp

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s6NeHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE palMOAKTUBHBIX U3JTyY€HUN Ha OPraHU3M YellOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'IBCOHa, SAACPHAA DHEPICTHUKA



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






