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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

[TporpaMMa 1o (Qu3uMKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (hesepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KOHIENINU MpenojaBaHus ydeOHoro npeamera « Pu3nkay.

ConmepxaHue mporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3yYCHUS
bu3MKN Ha AEATETPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroIInXCs.

[IporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboUueii POrpaMMBbI IO yIeOHOMY TIPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJ0rnen, acTpOHOMHEN 1 pu3nueckoi reorpadpueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubosee sICHbIC
o0Opa3Ipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType 0OIIero
oOpa3oBaHUsl COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEINOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHMUS,

e OILICHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;



HHTCPIIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNieNieHbl B KOHIEMNIMU TpenojaBaHus ydeOHoro mnpeamera «®Dusnka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yroNIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJarolIuXxcsi K HaydHOMY
H3YYCHHUIO TIPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA ¥ (HOPMHUPOBAHHE
MCCJIEIOBATEILCKOTO 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  TMPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JadbHEeHUIIIeMy OOyUCHHIO B 3TOM HaIPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

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

MpUOOpPETEHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh PUPOTHBIC SBJICHUS M BBITTOJHSITH OTBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HUKH, aHATU3 U
KPUTHUYECKOE OLICHUBaHUE UH(OpMAIIY;

3HAKOMCTBO CO chepamu poecCHOHATEHON AesTETPHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



OO111ee yuCIoO 4YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpaMmMe no (pu3HKe mepeyeHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHJIATEIbHBIM, YUUTEIh JEaeT BHIOOP MPHU MPOBEACHUU
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraeMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Ddu3uka 1 €€ poJib B IO3HAHUU OKPYKAKIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUHUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpenHocTs n3mepennii MexayHapoaHas cucTeMa euHuL.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAHUA: HAOIOJEHHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUecKUX SBICHHUN C MOMOIIBIO MOIENel

Hemoncmpauuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHl U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpepeneHue EHbI ICIEHUS Kbl U3MEPUTEIHHOTO MPUOopa.

2. HM3mepeHnue pacCTOSHUMU.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3MepeHue Temmeparypbl MpPUA MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U

JaTYuKa TEMIIEPATYPBHI.
6. IIpoBenenue uccienoBaHus IO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJETA
apuKa, MymeHHOTr0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
MyCKa.
IlepBoHavaibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anMocCBsA3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue ~ siBmeHWi,  OOBSACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuer mytu u
BPEMEHU JIBHUKCHHUSL.
SBnenne uHepuMHM. 3aKOH HHEpLUHMH. B3anmoaeicTBHE Tell Kak MpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BEIIeCTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIK AMHAMOMETpA. SIBJICHHE TATOTEHUS M CHUIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE TOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBeHUs: MHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEJL.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuka TIo
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U raszamu. 3akoH I[lackans. [IHeBMarndeckue
MaITuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIHONW 00onouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABICHHUS.

JlelicTBHE KUIAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBieHUsS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckuit mpecc.

[IposiBieHune nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
U TTIOTHOCTH YKUIKOCTH.
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PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. YcIIOBHE IUIaBaHUS TEJl: IUIABAHUE WM IOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIOTHOCTEN TEJIA U KUIKOCTH.
Jlabopamopuwie pabomel u onvimel.
1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
JKUJIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTbD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.
PabGora u MOIIHOCTH. JHEprus.
Mexanudeckast padota. MOITHOCTb.



[IpocTtble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pblyara K 0J10Ky. «30510TO€
npaBuiio» Mexanuku. Koaddurment nonesnoro aeicteus (nanee — KI1J[) mpocTeix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTnueckas W TOTEHUUAIbHAS DHEPTHS.
[IpeBpalieHrie 0OJTHOTO BH/Ia MEXAaHUYECKOW HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Omnpeznenenne padbOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeEJIa IO
TOPU30HTAIBbHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblUyara.
N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

8 KVIACC

TenioBble SIBJICHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOJIEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsSCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHu€ W KanWJUISIpHBIE sIBICHUA. TenIoBOe pacliupeHue 1 CKaTHe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
gactull. BuyTtpenHssi sHeprusi. CrnocoObl HW3MEHEHMs] BHYTPEHHEW DHEpruu:
TerIonepeaaya u CopepiineHue padotsl. Buabl Terionepeaaun: TemIONpOBOHOCTD,
KOHBEKIINS, U3ITyYEHHE.

KonndyecTBo TEIIOTHI. YelbHAs TEIJIOEMKOCTh BeElIeCcTBa. TeIIooOMEH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlmaBienue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kunenue. YaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpATypbl KWIIEHHS OT aTMoc(epHOTo
JIaBJICHUSL.

BrnaxHocTh BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[IpuHuunel pabotsl TermaoBbiX jasurarenei KIIJ temmoBoro auraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.



3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.
Jemoncmpayuu.

1.

2
3
4.
5
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HaGmronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne AaBieHuUs ra3a MpU W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMIepaTyphl.

Bunel terionepenayu.

OxJta)xieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThHl BHEIITHUMHE CHJIAMH.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmoienue kunenus.

. HabGnrogenue noctosiHCTBa TEMITEpaTyphl PHU IJIaBJICHUU.
. Moznenu TennoBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.
OMnBITEI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBleHUs BO3yXa B 0aJUIOHE IITPULIA.

OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMA U HArpEeBaHUS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKe OT TeMIepaTyphl.

Habnronenne wu3MeHEHHs BHYTPEHHEH »OHEpPruM Tela B Ppe3yibTaTe
TeIIonepeayr U paboThl BHEITHUX CHJL.

HccnenoBanue sBIEHHUS TEMJIOOOMEHAa NpPH CMEIIMBAHWM XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOM  IpHU
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

Ornpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yieapHON TEMIOTHI IJIABJIEHUS JIb/A.

3neKTpnqec1me N MAaTHUTHBIC ABJICHUA.



Onextpuzauus Teda. J[Ba pona 3JIEKTpUYECKHX 3apsioB. B3aummonenicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEJIAMU).

Onekrpuueckoe mnoJie. Hanpsoxk€HHOCTh 3iieKTpudeckoro mnoisist. IlpuHnmn
CYIIEPIIO3ULINU IIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJNIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HMCTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA BIEKTPUYECKOTrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIECTBA. 3akoH Oma
JUIs ydacTka uenu. IlocnenosarensHoe u napauiesibHOE COEAUHEHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBrE NOCTOSSHHBIX MATHUTOB. MarHuTHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HaueHWe i Ku3Hu Ha 3emie. OnbIT
Opcrena. MarHuTHOE MOJE ANEKTPUYECKOTO TOKA. [[puMeHenne aneKTpoMarHuToB
B TEXHHUKE. J[eICTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSHHOTO TOKa. lcnonp30BaHHWE JJEKTPOJABUIaTeNed B TEXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DIeKTpu3anus Tel.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOoBOJHUKH W TUSJICKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue Cuiibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTUBIIECHUN.

B3anmoencTBre MOCTOSTHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHNTa.
MonenupoBaHEe MarHUTHBIX I10JIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarauTHoe 1nosie Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJISL HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHIYKLIHH.

Omnerter apanes.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBUM €ro
BO3HHKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnpITel TIO HAOMIOACHHWIO JJIEKTPU3AIMUA TeNl HWHAYKIMEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanue neWCTBUS DSJEKTPUYECKOTO TOJIE Ha MPOBOJHUKU U
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MTOCTOSHHOTO TOKA.
W3mepeHue u peryiupoBaHHie CUJIbl TOKA.

W3mepenue u peryiupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIErO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COMPOTHUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AAXW TOMEPEYHOTO
CEUeHUs U MaTepuana.

[TpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPH TOCIEI0BATEIIEHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia uisi CHJIBI TOKa MPH TMapaieIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH DJICKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JaMIo4Ky, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. 3yueHnne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPU UX 00bEeTMHCHUH
Y Pa3JICIICHNH.

16. MccnmenoBanue 1EMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJEHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATETIS.

20. smepenue KII/] anekTpoaBUrareibHON yCTaHOBKH.

21. OnBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
MCCIIEIOBAHUE H3MCHEHUW 3HAYEHUs W HaNpPABJICHHUS WHIAYKIMOHHOTO
TOKA.

9 KIIACC

Mexanudeckue siBJICHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOro JABWKEHUA. PaBHOMEpPHOE NPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiIMHEHOe nBrkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYyXHOCTH. Ilepumon um wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najnenus. JBuwkenue mianeTr Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHOl TOukU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHEpruu u padbothl. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiId. [loTeHIManbpHas sHEeprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM dHEPIMM. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPTHUHU.

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

Habnrogenne MexaHn4ecKoro JBUYKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCUY€Ta.

CpaBHEHHE TyT€ W TPACKTOPUI JBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3MmepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabmroieHue MexaHn4ecKux sIBJICHU, IPOUCXOAUINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (PU3UKHU.

3aBHUCHUMOCTb YCKOPEHHS Te€ja OT MAcChl Teja M JEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHUU TEJIa O] ICHCTBUEM
IIPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBHKEHUH TeJa 10
TOPU30HTAIBLHON TOBEPXHOCTH.
10. Onpenenenrie pabOThl CWIBl YIOPYrOCTHM TP  MOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.
11. MI3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nemxeHnne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoOsiHBL. (CBOMCTBA MEXaHWMYECKUX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue koneOGaHUN Tesl MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCcKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThl U IEPHOJIa KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIepHOJIa KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHUCHMOCTH TIepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmNbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepuoAa  KoieOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHUS.
DJIEKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolcTBa
AneKTpoMarHuTHeIX BOJH. [llkama snekTpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH VI COTOBOM CBSI3H.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yuenue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  I[IpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenust Connua u Jlynel. Otpaxenne ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIOnb30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B mun3ze. OnTudeckas cuctema (oToarnmnapara, MUKPOCKOIIa
U Telieckorna. ['na3 kak ontudeckas cucremMa. biim3opykocTs U JaabHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. /{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aevcTBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W 0 N U AW

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jyya OT yria
naJICHuUs.

2. M3yueHue xapakTEpUCTUK U300PAKEHUS MPEMETA B IIIOCKOM 3€pKaJle.



3. HccrnenoBanue 3aBUCHMOCTH yTJIA MPEIIOMIICHUS CBETOBOTO JIyda OT yriia
MaJICHUS HA TPAHULIE «BO31yX—CTEKIION.

4. IlomydeHnue n300pakeHHii ¢ TOMOIIbIO COOMPAIOIIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomieit
JIVH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbIE AAIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoaxTuBHBIE
npeBpaienus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apSJOBOTO WU MAacCCOBOIO YMCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Maccel M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX H3JIyYCHUW HA IKHUBBIE
OpraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUs U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmonenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPTrUM YACTHUIBI MO0 TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A IINH MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
1 0000IIeHUS TTPEIMETHOTO COJIEP KaHUs U OTIBbITA JIEATEIIbHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe I MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKe s 00ydJaroIuxcs, BBIOPABIINX ITOT
y4eOHBIN MIpeIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3mdeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTrh 3aJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IEITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOr0, UTO OOYUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacrno3HaBaTb M HAYyYHO OOBSICHATH
dbu3nuecKkue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI Hau0oJie€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHbIX UCTOYHUKOB
DHEPrUHd HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BUJOB
SHEPTHUH.

Kaxnags w3 TeM [JaHHOTO MOAYJA BKJIIOYAET OKCHEPUMEHTAIBHOE
uccienoBaHue o0o0maroniero xapakrepa. Moayiap 3aBepLIacTCcsl MPOBEIECHUEM
JMArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00111ero 00pa3oBaHusl.



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

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MUYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 30POBbSI W  3MOLHMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi 0OE€30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiieKCHUH, TPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y ApPyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PELICHUM MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA VIS PEIICHUs 3aaad B
o0JlacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

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

e - TIOTPEOHOCTh BO B3aMMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 MNPaKTUYECKYIO
JIEATEIILHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuky;

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

e - CTPEMJICHUE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXalOLIylH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbpTare ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpoOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaAIbHbIC YIeOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBUA:
e BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYINIECTBCHHBIA MPHU3HAK KIACCHU(PUKAIUHA, OCHOBAHHUSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YyYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIATh BHIBOJIBI C HCIIOJIB30BAaHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHou pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISAIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOONbIIOE HCCIAeAOBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JNAHHBIX C y4E€TOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(HOPMAITHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU IpauKoi M X KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha DPEIICHHWE 3aJaud W IOJAJCpKaHUE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMH JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO IMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3YIbTAThl BHITOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no e€ JOCTIKEHHIO: paclpeieisaTb poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa 110
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(vHIMBHUAYaTbHOE, TIPUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMUHBI  JOCTHKEHUSI  (HEIOCTUKEHHUS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb c€0s1 HA MECTO APYrOro 4eI0BeKa B XOJI€ CIIOpa UM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPU PEIIEHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



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

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAsA
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHONW OCBIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaThb NPOSBJICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHbIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha KUBOW OpraHU3M, IJIABaHUE PbHIO, phlUyaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BELIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Telna,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIEe3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYEeCKas |
NOTEHUUAJIbHASL JHEPTusi), MpPU OMNUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3nYeCKUit CMBICI UCTIONBb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJB3Yys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWiIO paBHOBecUs peiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN



SHEPruH, NpPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B 1-2 JEHCTBHSA, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI1 pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTD
NOJTy4YE€HHOH (PU3NUECKON BEIUUMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNnbTaT, HaXOJAUTh OUIMOKM B XOJ€ OIbITA, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHU;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (DU3MUECKON BETMYUHBI OT
IpPYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAX CONPUKOCHOBEHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TEJl, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MYECKUX BEIMYMH B BHUJE



NpEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAs Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM HAa WX omucaHus (B TOM YHCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHGPOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

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

WCTIOJIb30BaTh MPH BBIMOJTHEHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo CoAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiadeTb MNpuU€MaMH KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJaTh KpaTKUe COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIIEIOBAaHUI, IPU 3TOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIM ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3CHTAIUEN;

MPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHWHN PaCIPEACIISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

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

UCITIOJIB30BATh MOHSATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe TE€Na, HACHIUIEHHBII WM HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUTAaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, IEKTPHUECKOE I0JIE, TPOBOIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHUE, KpUCTAIIM3anus (OTBEpAEeBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE MHAYKLIKSA)
[0 ONHCAHUID WX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBJIEHUS B IPUPOE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJ1s )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJbB3YS
¢dusznyeckrue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABJICHUS, YJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, YJIEKTPUUECKUH 3apsi, Culia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUWE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJCKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaXOJIUTh (DOPMYJIbI, CBS3BIBAIONINE MAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTPOCHHMS BEIECTBA, MPUHILUI CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsaa, 3akoH OMa I ydacTka LEeMnH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH O0OBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopol Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
bu3MYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCMIOJIB3YySd 3aKOHBI U
dbopmyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX JIJII  pEIIeHHUs] 3aJadyd, BBIOUpPATh 3aKOHBI W (OPMYIIBI,
HEeoOXoauMble JUisi €€ pernieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJB3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIIEIOBaHUs, JIeJaTh BHIBO/IBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromled (MOorjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIHAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEel U B3aUMOJCHCTBUE
ANEKTPUUYECKUX 3apsI0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



poBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (DU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
WU3MEPCHUI ¢ yI€TOM 3aJIaHHON aOCOTIOTHON TOTPENTHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIVHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, CJlenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIVIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYUHBI;

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

XapaKTepu30BaTh MPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUUIEHUS! JOMOB, TUTPOMETP, TapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEb BHYTPEHHEIro CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHMS B OKPYXKAIOLIEH Cpee;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUSI B
WHTepHeTre, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4YE€OHBIX 3aJlaHUN HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHer, BiageTb NpUEMaMHM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMHCHBMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YMCJIe MyOJINYHO NMPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUHHBIN amnmapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBHINOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
JeSITEIbHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kJjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOLIUXCSl YMEHHUIA:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHFHOCTh MEXaHHYCCKOTO JBIKCHHS, Jaedopmarius
(ympyrasi, mnjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IIEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teila, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs |
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAaHUsI W TOTJIONMIEeHU, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 1O OKPY>KHOCTH, B3aMMO/ICHCTBUE
T€J, PEAKTUBHOE JIBIDKEHHE, KOJIEOATEIHbHOE JBMKCHHE (3aTyXaromiue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBHUKEHUE, OTPaKEHHUE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUW B
OKpy’XalllleM Mupe (B TOM uuciae (PU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CHKAaTON
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTeiab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJb3YEMbIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEpPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(¢u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DU3HMUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aud 3alllChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIECHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATMCTUYIHOCTH MOTYYSHHOTO 3HAUCHHSI (PU3NIECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
(Gu3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPAaBWIBHOCTh IOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB,;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HSHEPrUM, 3aBUCHUMOCTb NEpHOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30bITOYHOro Habopa
000pyTIOBaHUSs, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsSHUE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOp crocoda U3MEpEeHUs
(M3MepUTENILHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, MeEpHOAa
KoJie0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakK€HUsl CBETa OT yria MaJeHUs W yria MPeIoMJICHHs OT yria
NaJCHUs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



bU3MYeCKuX BEIWMYMH B BHUJC TaONHII M TPaPUKOB, NEJaTh BBIBOIBI TIO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W IEPHOJ
KOJICOaHWI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAsS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIM (OH): TUTAHHPOBATH
U3MEpPEHUs], COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHOW WHCTPYKIMU, BBIYHCIATH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI ¢ YIETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3MYECKUX MOJICTICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUZOMETp, JATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMIONB3Yys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUW MW  HEOOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

HCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, H3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300pAKEHU B IJIOCKOM 3€pKajie M cCOOMparoIel JIMH3E;
NPUBOJUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWK B TIOBCEIHEBHOM
KU3HH JJ1s1 obecriedeHusi 6€30MacHOCTH Tpu oOpaIrieHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS U COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CpeJie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMoCTOSATENHHO (HOPMYIUPYSI ITOMCKOBBINA 3aMpPOC, HAXOAHUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIEC IMHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HU3y4aeMoro pasjena (pU3MKh U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTnyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 ®du3uka - HayKa O IPUpoJe 2 Bubmmorexa HOK
' Yia O Hpupo https://m.edsoo.ru/7f416194
1.2 Du3nYeCKUe BEITNYNHbI 2 bromiorexa IOK
' https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIN METOJ IO3HAHUS 2 Bubmmorexa [OK
' i g https://m.edso0.ru/7f416194
Uroro no pazneny 6

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelecTa 1 bubamorexa LOK

' P - https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) bubmuorexa [{OK

' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUS BEIECTBa 2 bubmmorexa LOK

' P B https://m.edsoo.ru/7f416194

Hroro no paszneny 5

Paznen 3. /IBu:keHUe U B3auMoOAeiicTBUE Tel

b K

3.1 MexaHU4ecKoe ABUKEHUE 3 nommorexa [O

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




bubnunoreka LIOK

3.2 n 4
HEPII, Magea, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14
. DIt et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHus TBEPAbIMU 3 Bbu6mmoteka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7{416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa [OK
' A https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 A 6
TMOC(epHOC AaBIICHHC https://m.edsoo.ru/7f416194
44 JelicTBHE KUKOCTH U Ta3a Ha 7 bubmuoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
1 P
> 460Ta ¥ MOIEOCT 3 https://m.edsoo.ru/7f416194
5.2 IIpocTbie MexaHU3MBI 5 bubmorexa LIOK
' P https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4
33 CXATHECKat SHeprA https://m.edsoo.ru/7t416194
Hroro o pazneny 12
Pe3epBHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME



8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3pen 1. TenioBble iBJIeHUSA
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 Bubmmorexa HOK
' p - https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 T 21 1 5
CILIOBHIS HPONECChl https://m.edsoo.ru/7f416194
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
71 DneKkTpruyecKue 3apsiibl. 3apsyKEHHbBIE 7 | bubnnorexa [JOK
' Tella U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.2 IT i i 2 2
OCTOSTHHBIN AJICKTPUICCKHI TOK 0 7 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHA https://m.edsoo.ru/7t416194
2.4 DJIeKTpOMarHuTHAsI MHIYKITHS 4 bromrorexa OK
' p AR https://m.edso0.ru/7f416194
Hroro no pazneny 37
PesepBHOE Bpems 3 buomrorexa OK
P P https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 | bubnunoreka LIOK
' OITHUCaHUS https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 B i 20 1 3
SanmoAeHcTBIe T https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.3 3 10 3
AROHBL Coxparemn https://m.edsoo.ru/7f416194
Uroro no pazneny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
bu6mmoteka IIOK
2.1 M 0 7 3
CAMITCCIHE KOTCOaHIA https://m.edsoo.ru/7t416194
bu6nmorexa LIOK
2.2 M .3 8 1 3
CRAHMACCIUE BOMHHL. JBYK https://m.edsoo.ru/7t416194
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 ) bubmmnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f416194
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBIE ABJICHUS




bubnunoreka LIOK

4.1 3 6 2
AKOHK! PaciipOCTPATICHILE CRETA https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 JI 0 6 3
HHSBL I QUTHHECKHE HPHOOPE! https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.3 P 0 3 2
A3TIOCHIE DETIOTO CBETA B CHEKIP https://m.edsoo.ru/7f416194
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanne v morionieHrue CBeTa arToMOM 4 1 brbmmorexa [OK
' Y HI https://m.edsoo.ru/7f416194
5.2 CrpoeHue aTOMHOTO sijipa 6 1 brbmmorexa [OK
' P P https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
. A 7 1
>3 AICPHBIC peariutit https://m.edsoo.ru/7f416194
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 ) bubnmnoreka HOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7t416194
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 7

[MTPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3nKa — HayKa O PUPOJIE.
SIBnenus npupoasl.
Du3nyecKue ABICHUS

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

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUUNHBI U UX
U3MepeHne

Ypok-uccnenoBanue
"N3mepenue TeMepaTypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphI"

Kak ¢usuka u apyrue
€CTECTBEHHbIEC HAYKU U3Yy4aloT
MIPUPOLY.
EcrecTBEeHHOHAaYUYHBIN METO
no3Hanus. Onucanue
(bU3UYECKUX SIBJICHUH C
ITOMOIIBIO MOJIEICH

https://m.edsoo.ru/I116U53L6H

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

https://m.edsoo.ru/VQGCNSIMP

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

Ypok-uccnenoBanue
"ITpoBepka rumoTe3bI:

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaIbHOCTB MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIIBHO,
TeM OoJIblIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/FSPU40OLYR

JIBMKEeHHE YacTHll BEIIeCTBa
Vpok-uccnenoBanue «OnbIThI
10 HAOJIIOIEHUIO TEIIOBOIO
pacuIMpeHus Ta30By»

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUS
BEILIECTBA

https://m.edsoo.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI48

12

Mexannueckoe IBHKEHUE.
PaBrOMEpHOE M
HEPAaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/3W6CCIHB1

13

14

Cxopoctb. Enununne ckopoctu

Pacuer nytu u BpemeHu
JIBYDKEHUS

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

https://m.edsoo.ru/PVHMNWAUA

15

Nuepuusi. 3akoH UHEPIUH.
BzauMopeiicTBrue TEN Kak

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpuiIruHa UBMCHCHHA CKOPOCTU
JABWXKCHUS TCII

16

17

18

IInotHocTh BemectBa. Pacuer
Macchel U 00BbEMa Teja 1o ero
IUIOTHOCTH

JlaGopaTtopHnas pabota
«Ormnpenenenue MIOTHOCTH
TBEPIOTO TEIA

Pemenne 3amau mo Teme
"ITnotHOCTH BemecTBa"

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

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/SODYVYG49

19

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHast pabota
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUITOKEHHON
CHJIBD»

https://m.edsoo.ru/PXXW6DHXE

21

22

23

SBaeune tarorenusa. Cuina
TSKECTU

CBsi3b MEX1y CHIION TSAXKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TSOKECTH"

Cuna TsKeCTH Ha IpYrux
ianerax. duznueckue
XapaKTEPUCTHKHU TUIaHET

https://m.eds0o0.ru/OCWIXFNOQE

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

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. unamomerp

https://m.edsoo.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/UAO01SQ8RE

26

27

28

CIo)keHue ABYX CHII,
HaIIPaBJICHHBIX 110 OJJHON
npsMoil. PaBHoneCTByIOIAs
CHII

Penrenue 3amad mo reme
"PaBHonelicTByrOImas cui”
TpeHue ckoIbKEHUS U TPEHUE

nokosi. TpeHue B mpupoje u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZS

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1EOSMMH

29

JlaGopaTtopHnast pabota

((H?;y‘l@HHG 3aBUCHUMOCTH CUJIBI

TPEHUS CKOJIbKEHUS OT CHUJIBI
JIaBJICHUS U XapaKTepa
COIPUKACAIOLIUXCS
MIOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agad na
omnpeacIeHue
PABHOJIEVCTBYIOILEH CUIIBI

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

31

Pemenne 3amad mo TeMam:
«Bec Tenay, «I'paduueckoe
n3o0paxkeHue crny, «CHiiby,
«PaBHOAEUCTBYIOIIAs CUID)

https://m.edsoo.ru/T9V639RZF

32

KonTponbnas pabota no
TemaM: «MexaHu4ecKoe
IBIDKeHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['paduueckoe n3odpaxenue
cny, «Cuian

https://m.edsoo.ru/P4AROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenue. CriocoObl
YMEHBIICHUS U YBCIUICHUS
JIaBJICHUS

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

34

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHHUS ra3a 0T 00bEMa,
TeMIIepaTypbl

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

35

36

37

[Tepenaua naBneHust TBEPABIMU
TeJIaMH, KUIKOCTIMH U
razamu. 3axkoH Ilackans

I[aBJ'ICHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKECCTHU

Perrenue 3agad mo reme
«JlaBlIeHUE B YKUJIKOCTH U Ta3e.
3akod [Tackansg»

https://m.eds0o0.ru/CG5POSNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmmaronmecs: Cocyabl

I'mapaBanyeckuit mpecc

https://m.edsoo.ru/7HDBMDHR?2
https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopiaeBon
JKHJIKOCTHEIM HAcOC

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

41

Atmocdepa 3emn. [Ipuamnsl
CYyILIECTBOBAHUS BO3IyIIHON
000104KH 3eMJIH.
3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSsI

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

42

Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue arMmochepHOTro
napieHus. OnsiT Toppuyenau

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

44

45

46

3aBUCHUMOCTB aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI
bapomeTtp-anepou.
ATMocdepHOe aBJIeHHE Ha
pa3IMYHBIX BBICOTAaX

Pemenue 3amay o teme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/ WBNXTP7GR

https://m.edsoo.ru/YWVWLSTA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
MIOIPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHast pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHJIEL,
JIEUCTBYIOIIEH HA TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

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

49

JlaGopaTopHas paboTa 1o Teme
«Hccnenosanue 3aBUCUMOCTH
BEca TeJia B BoJie OT 00bEMa
MOTPYKEHHOU B KUJIKOCTh
YacTHU TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

51

[InaBanue Ten

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYUPOBaHUE JIOAKU

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U oImpeeneHue e
rpy3onoabéMHOCTH"

52

Pewenue 3anad o remam:
«IInaBanue cynosB.
BosznyxoriaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLA60Q

53

54

Mexanunueckasi pabota

Momocts. Eaqnauiiel
MOILIHOCTH

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

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

55

VYpoxk-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noAbEME T10 JIECTHUIIE"

https://m.edsoo.ru/GDB065558

56

57

58

59

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha ppruare

Konrtponbnas pabora no reme
«/laBneHue TBEpABIX TEN,
KHUJIKOCTEH U ra3oB /
Bcepoccuiickas npoBepoyHas
pabota

PesepBHblit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPABIX TEN, )KUAKOCTEU U
ra3zoBy» / Becepoccuiickas
poBepoyHas paborta

Pbiuaru B TexHUKE, OBITY U
npupoe. JlabopaTopHas

0.5

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

https://m.edsoo0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «MccnepoBanue
YCIIOBHI PAaBHOBECHS PhIYara

60

61

62

63

Pewenue 3anau o reme
«Y ci10BUsL paBHOBECHS
pbr4ara»

KoaddumnuenT nonesnoro
NENCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KIIJI HaknoHHON
IJIOCKOCTH

Pemrenne 3ama4 1mo Teme
"Pabora, momuocts, KITJ["
Mexanunueckas YHEprusl.

Kunetnueckas u
MOTEHIMAIbHAs SHEPTUs

0.5

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

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

https://m.edsoo.ru/VF5SXBQLVS

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

64

3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUU

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

65

YPOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeieJIieHue N3MECHEHUS
KHHETHYECKON U
MOTEHIIUATBLHOW SHEPTHH MPU
CKaTBIBaHHMH Tella MO
HaKJIOHHOM IIJIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTta 1 MOIITHOCTb.
DHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepHblit ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo.ru/MJJPGGS A3
"MexaHndeckoe ABrKeHue"
PesepBHblit ypok. Pabora ¢
68 TeKcTamu 1o Teme "Padora. 1 https://m.edsoo.ru/XT2SMNZYM
MoiuHocTb. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 63 12

[TPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4yeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U

ra3o00pa3HOro COCTOSHUHN
BEIIIECTBA

OOBsicHeHHE CBOWCTB
TBEPJIOTO, )KUJKOTO U
ra3o00pa3HOro COCTOSTHUHN
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOpUH

Kpucrannmmueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

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

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

CmaunBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

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

TennoBoe pacipeHue u
CHKaTHe

https://m.edsoo.ru/I3N30KS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TEMIIEPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHSI YaCTHI]

https://m.edsoo.ru/SXSV6F15B

Bnytpenuss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru/BBVCI9IMHG6

10

11

12

Bune! Ternonepenaun
Ypok-koHpepeHIus
"[IpakTHueckoe
HCIIOJIb30BAaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

KonnuecTBo TEIIOTEHL.
YV nenpHas TEIMJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso0.ru/88291DDIZ

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edsoo.ru/P5S2QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue sBIEHUS
TeriooOMeHa pu
CMEITNBAHNHN XOJOIHON 1
ropsiueit Bogs!"

https://m.edsoo.ru/FR2N6NSGV

15

Pacuer KonnuecTBa TEIIOTHI,
HEOOXOaNMOTO I
HarpeBaHus Tea u
BBIJICIISIEMOTO MM TIPH
OXJIAKICHUH

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas paboTa
"OnpeneneHue yaeinbHOi
TEIJIOEMKOCTH BenlecTna"

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

17

18

19

DHeprus TomiMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue U OTBEpICBaHKE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeIu10Ta IUIABICHUS

JlaGopaTtopHnas pabota

"Onpenenenue yueinbHOU
TEIJIOTHI IUIAaBJIEHU JIbaa"

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

https://m.edsoo.ru/JHE5SA1PJF

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcanus. VcnapeHnue

https://m.edsoo.ru/CQG4DQKML

21

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTICHHUS OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuaxxHoCTh BO311YXA.
JlaGopaTtopHnast pabota
"OnpezeneHne OTHOCUTEIBHON
BJIAKHOCTH BO311yxa"

https://m.edsoo.ru/7KP37W0J 1

23

24

Pemenue 3amau Ha
oTpeieTICHNE BIAKHOCTH
BO3/IyXa

[IpuHIMIBI PaOOTHI TETLTOBBIX
nsurareneit. [lapoBas

https://m.edsoo.ru/N4XJEXGAL

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



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

25

26

27

28

29

KII/I TerutoBoro aBuraTessi.
TeroBble ABUTATENN U
3aIMUTA OKPYKAOLIEH CpeIbl
3aKOH COXpaHEHUs U
MIpEBpAILCHNS SHEPTUU B
TEIJIOBBIX ITPOLIECcCax

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "TeroBsie
apreHus. MzmMenenue
arperaTtHbIX COCTOSTHUMN
BeniecTa"

KonTponbHas pabota mo Teme
"TeroBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3J'IeI(TpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

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

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

https://m.edsoo.ru/9E§SKDQMD

30

Ypok-uccnenoBanue
"DneKTpu3anus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUU"

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

31

32

B3anmopeiicTBre 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUYECKOE MOJIE.
Hanps>xeHHOCTB
AIIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo0.ru/N79CZGZ1J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unuun
JNEKTPUYECKUX TOJIEH

33

34

35

Hocurenu snekTpuueckux
3aps0B. DiIeMEHTapHBIN
3apsia. CTpoeHue aToma

HpOBOILHI/IKI/I " JUDJICKTPUKH.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apAaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWIJI5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyILEeCTBOBAHUS.
VICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JIefiCTBHS SIIEKTPUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBanue
"JlelicTBHUE AJIEKTPUUYECKOTO
M0JIsl HA IPOBOJIHUKU U
JUDJIEKTPUKA"

DNEeKTPUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpuyeckas Lelb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4ACOOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

uia Toka. TOpHAas
Cuna toka. JlabopaTopHa
pabora "M3mepenue u
peryMpoBaHue CUIIbI TOKA"

0.5

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



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HANPSKEHHE.
BoasT™merp. JIaboparopras
pabora "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

https://m.edsoo.ru/X7POJOFGH

43

ConpoTuBieHuEe IPOBOJHHKA.
VY nenpHOE CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS POBOIHUKA
OT €ro JJIMHBI, IJI0LaIx
MOTIEPEYHOr0 CEUCHUS U
Matepuana"

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

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJTBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3UCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napajuieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBHIIa CIOKEHUS
HanpsHKeHUU Mpu

https://m.edsoo0.ru/VOQ3VYPOTS



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COCJIMHEHUH JBYX pPE€3UCTOPOB"

49

JlaboparopHas pabota
"[IpoBepka mpaBuia AJisi CUJIbI
TOKa IPH MapajIeIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

Pemenue 3a1a4 Ha
npuMeHeHue 3akona Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOJTHUKOB

Pabora u MmoutHOCTb
JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGoparopHas paboTa
"OnpexneneHue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEKTPUYECKHE LIENH U
HOTPEOUTENH FITEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTostHHBIC MAarHuThl, UX
B3 aHMOHCﬁCTBHC

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

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

https://m.edsoo.ru/VR92V8JHA

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

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yueHne moneu moCTOSHHBIX
MaraHuToB"

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



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe none. MarautHoe
oje 3eMIIU U eT0 3HaUCHUE
U1 JKU3HHU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DIeKTpUUECKHE 3apsibl.
3apspKEeHHbIE TeNa U UX
B3auMonencTsus. I1ocTOSIHHBIH
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponpHast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
3apspKeHHbIE Tela U UX
B3auMonencTsus. I1ocTOSIHHBIH
JNEeKTpUUECcKuil TOK" /
Bcepoccuiickas npoBepoyHas
paborta

PezepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN NEKTPUUYECKUI
Tok" / Bcepoccuiickas
poBepoyHas pabora

OneiT Opcrena. MarHutHoe
MOJIe DNIEKTPUIECKOTO TOKA
MarauTHoe moJje KaTyIIKy C
TOKOM

IIpumeneHne
AIIEKTPOMATrHUTOB B TEXHHKE.
JlaboparopHas pabota
"N3yuenue neiicTBus

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

Mar"HuTHOI'O II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKUX YCTPONCTBaX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
aneKTpoBuraress"

OmnbiThl Papajes. 3aKoH

3JIEKTPOMArHUTHOW MHYKLIHH.
IIpaBuino Jlenna

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

https://m.edsoo.ru/YSDW34FV0

64

DnektporeHeparop. CrocoOs
MOJIYYEHUS IIEKTPUIECKOU
SHEPruu. DNEKTPOCTAHIIUU Ha
BO300HOBJISIEMbBIX HCTOYHUKAX
JHEPruu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DNIeKTpUUECKNEe U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DNIeKTpUUECKHEe U MAarHUTHBIE
SIBJICHUST"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. Pabota ¢
TekcTaMu 110 TeMe "TermioBrie
saBJjeHus"

https://m.edsoo0.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

PesepBHblit ypok. Pabora ¢

68 TEKCTaMU I10 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MarguTHble aBiaeHus"
OBULIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

MexaHudeckoe OBMKEHHUE.
MarepuanbHas TO4Ka

Cucrema orcyera.
OTHOCHUTEILHOCTD
MCXaHHNYCCKOI'O ABMXKCHU A

PaBHOMepHOE mpsIMOIUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepasHomepHoe
MPSIMOJIMHEHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

https://m.edsoo.ru/LO43PYTGB

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

CxopocTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHUSL.
I'paduk ckopoctr

JlaGopatopHnas pabora
"Onpenenenue yCKOpeHus Tesa
MIPU PABHOYCKOPEHHOM
JIBUKECHUU 110 HAKJIOHHOU
IJIOCKOCTH"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

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



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TIaJIEHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
OnbiThl ["anues
PaBHOMEpHOE ABMKEHUE 110
oKpyxHOCTH. [lepuon u yacrora

9 2 P . g https://m.edsoo.ru/PVRBIDTTH
oOpamenusi. JInneinas u
YIJIOBast CKOPOCTH

€HTPOCTPEMUTEILHOE

10 Hentpoctp https://m.edsoo.ru/OSLEGWEZY
YCKOpEHHUE
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
BekTop cuiibt
Bropoii 3akoH HeroToHa.

12 . https://m.edsoo.ru/SA28NGVEV
PaBHOpelicTBYrOIIAs crita
Tperuii 3akoH HerotoHa.

13 P https://m.edsoo.ru/XPEFY G64RM
Cynepno3unus cui
Pemrenue 3a1au Ha npuMeHEHUE

14 A P https://m.edsoo.ru/GEM2S4HK9
3akoHOB HprloTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIIQ
Pemenue 3ampau no reme «Cuia

16 https://m.edsoo.ru/HML1AMNI12
YIIPYTOCTHY
JlaboparopHnast pabota

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/T4PAJAFV 1
MPY>KUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7
Pemenue 3ampau no reme «Cuia

19 https://m.edsoo.ru/PIDH2DCIT
TPEHUSD)
JlabGopaTopHas pabota

20 "Onpexnenenne ko3 PuumeHTa https://m.edsoo.ru/C56RD8K X8

TpPEHUs CKOJIbKEeHus"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reMme
"3akonsl Herorona. Cuna
ynpyroctu. Cuina TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHust

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJI BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanmaktuku"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3amaud mo reme "Cuiia
TSIKCECCTHU U 3aKOH BCGMI/IpHOFO

TaroTeHUA"

IlepBas kocMHUECKask CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecue marepuaibHON

TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCHEe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJa ¢ 3aKpEIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LlenTp TsxecTn

https://m.eds00.ru/VO2GV8YAT

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reMme
"MomeHnT cuibl. Llentp
TsHKecTH"

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

29

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

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

30

31

32

KonTponbhas padbota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynbsce Tena. Umiynse cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u Heynpyroe
B3aUMOJICVICTBHE

Pemenue 3amau mo teme "3akoH
COXPAaHEHHUs UMIyibca"

https://m.edsoo.ru/J1IBOUJ2YG

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

https://m.edsoo.ru/LQO6EH8F9

33

VYpok-koHpepeHus
"PeakTHBHOE ABM)KEHUE B
IIPUPOJE U TEXHUKE"

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

34

35

36

Mexanunyeckas pabota u
MOIIHOCTb

Pabota cuibl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHHUs IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTAIEHONU TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

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



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs3b 9HEPTHH U PaOOTHI.
[TorenumansHas YHEPTH

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlaGoparopHnas pabota

«I/I3yquI/Ie 3dKOHa COXpAaHCHHA
OQHCPIruun»

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

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

41

KomnebarenpHOE IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

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

42

43

3aryxatomue KonebaHusl.
BoinyxneHHble KoseOaHusl.
Pe3onanc

MaremMaTnyeckui u
MPY>KUHHBIA MAaITHUKU

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

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh MepUoa
KoJIeOaHUH OT )KECTKOCTH
MIPYKUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamenue sHepruu npu
MEXaHMYECKUX KOJeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmpeneneHne 4acToThl 1
nepuoia KoieOaHui
MPYKUHHOTO MasTHUKA»

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'IBHLIC H IIOIICPCYHLIC
BOJIHBI

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

https://m.edsoo.ru/QHBQ3U5XV

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

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

50

51

52

3ByK. Pacripoctpanenue u
OTpa)KeHHE 3BYyKa
Ypoxk-uccienoBanue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOThI"

FpOMKOCTB 3BYKa 1 BbICOTA
TOHA. AK}/CTI/I‘-ICCKI/Iﬁ PE30HAaHC

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOU
pabote 1o Teme "3aKoHbI
coxpaHeHusd. MexaHnyeckue
KoJieOaHHs U BOJIHEI"

https://m.edsoo.ru/7YAJAVS5TM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrponsHas pabora o teme
"3aKOHBI COXpPaHEHHUS.
Mexanunueckue KoneGaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNeKTPOMarHuTHOE IoJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsA3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C [TOMOIIbI0O MOOMIIBHOTO
tenedona”

Pemenue 3amau Ha
ONpEIETICHUE YaCTOThI U JITTMHBI
3J€KTPOMArHUTHON BOJIHBI

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

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

61

DneKkTpoMarauTHast Ipupoaa
cBera. CKOpOCTh CBeTa.
BonHoBele CBOMCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX

62

HUcTtounukm cBeTa.
[IpssMmonuHeitHOE
pacrpocTpaHeHHE CBETaA.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3agaq Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

67

68

69

[TonHOE BHYTpEHHEE OTpaKEeHUE
cBeTa. Vcmomm30BaHue MOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOIAX

JlaGoparopHnas pabota
"UccaenqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJieHust Ha
rpanuiie "Bo3ayx-cTexino""
VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE IMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3b"

JInmu3el. OnTudeckas cuia
JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7THV6E2W

https://m.edso00.ru/R8OOIT10S

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlaboparopHnast pabota
"Onpenenenue GOKyCHOTO
pacCTOSAHUS U ONITUYECKOMN
CWJIBI coOMparomeit JINH3b1"

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



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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VYpoxk-koHpepeHuus
"OnTH4yecKue JINH30BLIC
npudopsI"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

I'ma3 xak onTuyeckas cucrema.
3penue

Ypok-koupepennus "JledekTo

3penus. Kak coxpanuts 3peHue"

Pasnoxxenue 6enoro csera B
cnekTp. OnbiTel HploTOHA.
CrnosxeHue CieKTpaIbHbIX
uBeToB. Jucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopras pabota "OmbITEI

0 pa3NoKEHUI0 OENoro cBeTa B

CIIEKTp M BOCIIPUATHIO L[BETA
IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢buabTpel"

VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBeTA: TUCIIEpPCHs,
uHTephepeHys u audpaxus”

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIeNTb aTOMa

https://m.edsoo.ru/P922QVFIV

78

79

[Tocrynatel bopa. Monens
aroma bopa

Hcnyckanue u noryoneHue
cBeTa aToMoM. KBaHTBHI.
JInHelyaTele CIIEKTPbI

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

https://m.edsoo.ru/M9LRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOK-IIpaKTUKyM

80 "Habmroienne criekTpoB https://m.edsoo.ru/7INCLNW296
ucmnyckanus"

81 PangnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM

82 CTpOCHHE ATOMHOTO 1pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens

83 PaHoaKTHBHEIE IPEBPALCHIL. https://m.edsoo.ru/RA796TPSP
H3otomns
Pemenue 3agau no reme:

84 "PannoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpaieHus’"

85 [Iepuon nmonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PannoakTuBHBIE U3TyYEHNUS B https://m.edsoo.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHEeHUs 3apsA10BOro U https://m.edsoo.ru/YOQ2XMKOQO
MacCOBOT'O YHCEI
DHeprus CBA3U aTOMHBIX SIEP.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUH

89 Pemmteruc 3a1ax 10 TeMe https://m.edsoo.ru/O0D4AKHLQAT
" nepHble peakuun"
Peakmuu cunTe3a u neneHus

90 saep. cTouHMKH 3HEeprun https://m.edsoo.ru/RMBFQBND7
CoHIa u 3BE311

91 ypOK_KOH(bepeHHHH “lnepras https://m.edsoo.ru/QTNWEFW900Q

sHepreTuka. JleicTBus



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

PaIMOAKTUBHBIX U3TyYEeHUN Ha
JKHBBIE OpraHu3MbI"

92

IToaroroBka K KOHTPOJIBHON
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBantoBsie siBeHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas padbota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHHns"

https://m.edsoo.ru/SUTJAFD6U

94

95

96

97

98

[ToBTOpeHME, 0000IIECHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictue Ten"

IToBTOpenue, o0o0mIeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J1a4 110 TeMe
"TemnnoBsie mporecch”

IToBTOpenue, o6o0mIeHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TEMe
"KII/I TermoBbIx aBUTaTenen”

IToBTOpenue, o6o0IIeHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJ] anexkTpoycTaHOBOK"

[ToBTOpeHmE, 0600MIIEHNE.
Jlaboparopubie paboTHI 1O
Kypcy "CBeToBbIE SIBJICHUS"

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

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/ XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, o6o0mIEHNE.
99 PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B

MmexaHuke"

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

[ToBTOpenue, o6o0mIeHNE.
100 Pabora ¢ TekcTamu 1o Teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpeHME, 0600IICHNE.
101 Pabora ¢ TekcTamu o Teme
"CseroBbI€ gBieHUA"

[ToBTOpeHME, 0000MIIECHNE.
102 Pabora ¢ Tekcramu o TeMe

"KBanToBas u sinepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

27

https://m.edsoo.ru/LG327I1SQ6

https://m.edsoo.ru/W7IE16NU8



https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

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

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

Ppas3indaTh SABJICHUS 110 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB X Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE

pacrio3HaBaTb MPOABICHHEC HN3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBICHUM B
OKpYyKaromeM MHUpe, B TOM YHUCJIC (1)I/I3I/I‘IGCKI/IG SABJICHUS B IIPUPOAC, IIPU
OTOM HCPEBOAWUTL IIPAKTUYCCKYIO 3aJladyy B y‘~I€6Hy10, BBIJACIIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBICHUI

1.4

1.5

OIMCHIBATh N3YUYEHHBIE CBOMCTBA TeJl U (PU3HUECKHE SIBICHUS, HCIIONB3YSI
¢u3nueckre BEIMYMHBI, IPU ONHUCAHUU NPABUIBHO TPAKTOBATh
¢u3nyeckuif CMBICT HCIOJIB3YEeMbIX BEJIUYMH, UX O0O03HAUYEHUS U
€AMHULIBI (PU3UYECKUX BEJIWYUH, HAXOIUTh (DOPMYIbI, CBSI3bIBAIOIINE
JaHHYIO (U3MYECKYI0O BEJIMUMHY C JPYTUMHM BEJIMYMHAMM, CTPOUTH

rpaguKu U3y4E€HHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITHYUH
XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS WM TIPOIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, MpPU OBTOM JaBaThb CIIOBECHYIO

q)OpMYJII/IpOBKy 3daKOHAa U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBICHMS, MPOLECCHl M CBOMCTBA TEl, B TOM
yyclie M B KOHTEKCTE CHUTyallUd MPaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa: BBIABIATb IPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oO0BsicHeHHe U3 | — 2 JTOrMYecKHX 1aroB ¢ onopoi Ha 1 — 2 U3y4yeHHBIX
cBOWcTBa  (pu3MuecKuX  SABICHUHM, (U3MYECKMX  3aKOHA MU

3aKOHOMCPHOCTH

1.7

pemarb pacyéTHble 3amauyd B | — 2 AEHCTBUS, UCHOJIB3YS 3aKOHBI U
(dhopMyIibl, CBs3bIBaONINE (PU3UYECKIE BEIMYMHBI: HA OCHOBE aHAIIM3a

YCIOBUA  3aJadyy  3allMChIBATH  KpPAaTKOC€  YCJIOBUC, IIOACTaBIIATH




¢u3nueckre BeJUYUHBI B (GOPMYIBI U MPOBOJIUTH PACUEThI, HAXOIUTh
CIpaBOYHbBIC JaHHBIC, HEOOXOIUMBIC ISl PEIICHHS 3ajad, OICHUBATH

PEATUCTUYHOCTh OTYyYEeHHOU (PU3UUYECKOI BEIMYMHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH MOMOIIU
(GU3NYEeCKUX METONOB, B OINWCAHUM HUCCICAOBAHHS  BBIICIATH
MIPOBEPSIEMOE IIPEANOJI0KEHHE (rumotesy), pasnuyaTh "
UHTEPIPETUPOBATh MOJIYYEHHBIN pe3yibTaT, HAXOAUTh OIMIMOKU B XOJ€

OIlbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITBI MO HAOMIOJEHUI0 (U3NYECKUX SBICHUN WU
(u3MYeCKUX  CBOWCTB  Te: dbopmynupoBaTh MIPOBEPSAEMBIC
MPENANOoNIOKEeHHs,  coOUparb  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0/ OIBITa U (POPMYIIUPOBATH BHIBOJIBI

BBITIOJIHATH TPSIMBIE W3MEPEHHS] C MCIOJIB30BAHHEM aHAJOTOBBIX M
uM(POBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOW (PM3UUECKOM BEITUUYMHBI
OT JpPYrol ¢ HUCHOJIb30BAaHWEM NPSIMBIX W3MEPEHUH, y4acTBOBATH B
IUTAHUPOBAaHUM y4eOHOTO HCCIeOBaHMsA, cOOHMpaTh YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHMUS, CleAys MPEAIOKEHHOMY IIaHy, (pUKCUpOBaTh
pe3yabTaThl MOJTYYEHHOH 3aBHCUMOCTH (PM3WYECKUX BEJIWYMH B BUJIE
MPEIIOKEHHBIX TAaOMUI U rpadUKOB, /1e1aTh BBIBOJBI 110 pe3yJbTaTam

HUCCICIOBAaHUA

1.12

1.13

MPOBOJIUTh KOCBEHHBIE H3MEpPEeHUs (U3NUYECKUX BEIMYUH, CIELYs
MPEII0KEHHOW MHCTPYKIMU: MPU BHIOJHEHUH U3MEpPEHHH coOHpaTh
JKCIIEPUMEHTAIBHYI0 YCTaHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM

BEJINYHHBI

coOnrofaTh TMpaBuia TEXHUKU O€30MacHOCTH TNpu  pabore cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTh MPUHIHUIEI JEHCTBUS MPUOOPOB M TEXHHUUYECKHUX YCTPOMHCTB,
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYCCKUX YCTpOﬁCTB C IOMOIIBIO UX OMMHCAaHUs, UCITOJIB3Y 3HAHUA O
CBOMCTBax (hM3MYECKUX SIBJICHUN M HEOOXOIUMBIC (PU3MUECKHE 3aKOHBI

U 3aKOHOMEPHOCTH

1.15

NPUBOAMTH TpPUMEpPbl  (HAXOAUTH HWHPOPMALHKIO O TMpUMepax)

MPAKTUYECKOTO MCIOIB30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOI




YKU3HHM IS oOecTieueHus 0€30MMacHOCTH K 0OpaIlieHuH ¢ MpuoopaMu 1
TEXHHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 3JI0POBbS U COOIIOICHUS

HOPM 3KOJIOTUYECKOI'0 IMIOBEACHUA B Oprn(anmeﬁ cpeae

1.16

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAaHUM M NYTEM CPAaBHEHMS paA3JIMYHBIX HCTOYHHUKOB
BBIIENATh WH(GOPMAIMIO, KOTOpasl SBIAETCS MPOTUBOPEYMBON WIIH

MOJKET OBITH HGI[OCTOBGpHOﬁ

1.17

WCIOJIb30BaTh MPHU BHIMOIHEHUN Y4EOHBIX 3aJaHUI HAyYHOMOMYISPHYIO
TuTepaTypy (U3NYECKOTO COJCp)KAHUs, CIPABOYHBIE MaTepUabl,
pecypcel cetu UHTepHeT, BiageTh npuéMamMu KOHCHEKTHPOBAHUS

TeKCTa, peodpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOH CHCTEMBI B

APYTYIO

1.18

1.19

8 KUIACC

co3/1aBaTh COOCTBEHHbIE KpPATKUE MMCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaNUU (PU3MUYECKOTO CONEP)KAHMS, B
TOM 4YHCle NyOJMYHO JenaTh KpaTKue COOOIIEHUs O pe3ysbTaTax
MPOEKTOB WJIM Yy4YEOHBIX HCCIENOBaHUM, IMpPU OSTOM T'PAMOTHO
UCIOJb30BAaTh M3YUYECHHBIM TOHATHHMHBIA ammapar Kypca (U3UKH,

COITPOBOKAATh BBICTYIIJICHUC HpGSGHTaHHCﬁ

IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEAOBAHHUI pacrpeneniTh
00s13aHHOCTH B I'pYMI€ B COOTBETCTBUU C IOCTaBJICHHBIMHU 33JadaMH,
CIIEIUTH 3a BBINOJHEHUEM IUIAHA NEUCTBUHM, aJCKBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B  JEATEJBHOCTh TIPYMIbI, BBICTPaUBAaTh

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsA MHCHUC OKPYKAKOIIUX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCIIOJIBb30BaTh IMOHATHA

1.2

pas3iinyaTh ABJICHUSA 110 OITMCAHHIO X XapPaKTCPHBIX CBOICTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh MpPOSBICHWE M3YYCHHBIX (U3UUECKUX SBICHUNA B

OKpY’KaIoIllleM MUpE, B TOM uucie pU3ndecKue sIBICHUs B IPUPOJE, IPU




1.4

9TOM TMEpPEeBOAUTH MPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICISThH

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATH N3YYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SIBICHUS, UCTIONIB3YS
¢usnyeckue BEIMYMHBI, IPU OINUCAHMM NPABUIBHO TPAKTOBATh
(Gu3NYEeCKU CMBICH HCTIOJIb3YEMbIX BETUYMH, 0003HAUCHHS M €TUMHHIIBI
(GU3NYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJbl, CBS3BIBAIOLIME JaHHYIO
(GU3NYECKyI0 BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu

HU3YUYCHHBIX 3aBHCHUMOCTEH (bnanecxnx BCJIIMYHH

1.5

XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HM3YUCHHBLIC 3aKOHLI, IIpXM J3TOM JaBaTb CJIIOBECHYIO

(1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMChIBAThb €I'0 MAaTEMATHYCCKOC BbIPAKCHUC

1.6

OOBSCHATH (U3NYECKUE MPOIIECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE  CHUTYyallMil  IPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bACHEHUE u3 1 —
2 JOTMYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YEeHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemarb pacuy€THble 3aJaud B 2 — 3 JEHCTBUS, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBA3bIBarOIIME (hPU3UUYECKHE BEMUYMHBL: HA OCHOBE aHalIM3a
YCIOBHUS 3aJa4M 3allMCBIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUId pelIeHHs 3aJauyd, BbIOMpaTh 3aKOHBI U  (OPMYIIBL,
HeoOXouMBbIE JUIsl €€ pelIeHMs], NMPOBOAUTH PAacUEThl U CPABHUBATH

MOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I"IeCKOI\/’I BCIIMYHUHBI C U3BCCTHBIMU JaHHBIMHU

1.8

1.9

pacnio3HaBaTb HpO6JIeMBI, KOTOPBIC MOXKXHO PpCUHINTH IIpU IMOMOIIN
(bHSI/I'—IeCKI/IX METOOOB, HUCIIOJIB3YyA OIHMCAHHUE UCCIICAOBAaHUA, BBIACIATH
MMpOBEPACMOC TMPCAIIOJIOKCHHUE, OLCHUBATH IMIPABUJIBHOCTL MOPpAIAKa

IMPOBCACHUA NCCIIECA0BaHMs, 1€JI1aTh BIBOJbI

MPOBOAUTH OMBITEI MO HAOMIOJEHUI0 (U3NYECKUX SBICHUN WU
¢usznyeckux  CBOMCTB  Tel:  (OPMYNIHMPOBaTh  MPOBEPsiEMbIe
MPENANoNIoKEeHHs,  coOupaTb  YCTAHOBKY U3  NPEIJIOKEHHOIO

o60pyu03aHI/m, OIIMChIBATb XOJ OIIbITa U (I)OpMYJ'II/IpOBaTL BBIBOJbI

1.10

BBITIOJIHATh TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U NaTYMKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI

M3MepeHuil ¢ yuéToM 3a1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MIpOBOAUTE UCCIICAOBAHUC 3aBUCUMOCTU Ol[HOfI (bHSH‘ICCKOﬁ BCINYHHBI

OT JpYrol C UCIHOJIb30BAaHUEM NPSIMbIX HM3MEPEHUMN: IUIaHUPOBAThH




1.12

1.13

HCCIeI0OBaHNe, cOOUpaTh YCTAHOBKY M BBIMOIHITh U3MEPEHUS, CIELys
MPEUIOKEHHOMY — TUIaHy, (UKCHUPOBATh pPE3yNbTaThl IONy4YCHHOH
3aBUCHUMOCTH B BHUAe Ta0nul U TpaduKoOB, JelaTh BBIBOJBI 110

pe3yabTaTaM HCCIIeOBaHUS
MMPOBOANUTE KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH: INIAHUPOBATH
U3MEpeHHs, COOMpaTh OSKCICPUMEHTAJBHYI) YCTAHOBKY, CICHYs
HpeI[HO)I(eHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUC BCIIMYHUHBI

coOmogaTh MpaBWia TEXHUKH 0€30MacHOCTH Ipu  pabore ¢

1abopaTopHBIM 000pPYIOBAHUEM

1.14

1.15

XapaKTCpHU30BaTb IIPUHIIUIIBI HeﬁCTBHH HN3YUCHHBIX HpI/I60p0B n
TCXHUYCCKUX yCTpOfICTB C OHOpOﬁ Ha UX ONMCaHus, UCII0JIb3yA 3HAHUA
0 CBOMCTBax (1)H31/I‘16CKI/IX SIBJICHUN U H606XOI[I/IMLIC (I)I/I?»I/I‘ICCKI/IG

3aKOHOMEPHOCTH

paciio3HaBaTb IIPOCTBIC TCXHHUYCCKHEC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pI)I o ¢cxeMaM M CXCMaTU4YHbIM PUCYHKaM, COCTABJIATHL CXCMbI
QJICKTPUYCCKUX Lelell ¢ IOoCIeIOoBaTeNbHBIM | NnapauiCJIbHbIM
COCIMHCHUEM 3JICMCHTOB, pa3jindas yYCJIOBHBIC 0003HAYEHUS DJICMECHTOB

QJICKTPUYICCKUX Lemnei

1.16

NPUBOAMTH HpPUMEpPbl  (HAXOAUTH HMHPOPMALMIO O TMpUMepax)
MPAKTUYECKOTO HCIIONB30BaHU (DU3NYECKUX 3HAHWUN B MOBCETHEBHOM
KHU3HU JJ1s1 oOecrieueHus: 6e301MacHOCTH IPU 00palleHu! ¢ Ipudopamu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3/I0POBBSI U COOJIOICHUS

HOPM 35KOJIOTHUYCCKOI'0 TIOBEACHUS B Opr>K8.IOH.I€I>i cpeae

1.17

OCYILLIECTBIATh MOMCK MHpOpMAUU (PU3UUECKOTO COJACPKAHUSA B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUW W NYTEM CPaBHEHHUS
JOTIOJTHUTENbHBIX HMCTOYHUKOB BBIACNATH HH(POpPMAIMIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

WCIOJIb30BaTh NPU  BBIMOJIHEHUHM y4YEOHBIX 3aJlaHUil  Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3UUECKOro COJEpXKaHUs, CIIPaBOYHBIE
MaTtepuaibl, pecypchl ceTh  VHTepHer; BianeTh  npuéMamu
KOHCIIEKTHPOBAaHUS TEKCTa, mpeoOpa3oBaHusi MHGOpMAIMM U3 OJHOMH

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

CO371aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHUE YCTHBIC COOOINCHHS,
0000mass MHGOPMAIIUIO W3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO

cColiep’KaHusi, B TOM 4YHCIE IYOJIWYHO MPEICTaBIATh PEe3yJbTaThl




IIPOEKTHOM WJIM MCCIIEA0BATENBCKON NEATEIBHOCTH, IIPU TOM I'PaMOTHO
WCIOJb30BAaTh M3YYCHHBIM TOHATHHHBIA amnmapar Kypca (U3HKH,

COIIPOBOXKIATb BBICTYIIIICHUC HpGSGHTaHI/Ieﬁ

1.20

IIPU BBINOJHEHUHM YYEOHBIX IMPOEKTOB W HCCIENOBaHUN (PU3NYECKUX
MPOIIECCOB PACHpEACATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
IIOCTABJICHHBIMU 3aJja4aMH, CJIEAUTH 33 BBIIOJIHCHUEM IUIaHA IEHCTBUI
U KOPPEKTHPOBATH €r0, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKIAJ B
JESTEIIHOCTD IpYIIIbI, BBICTPauBaTh KOMMYHUKAaTHBHOE

B3aMMOJICHCTBHE, TPOSIBIISSI TOTOBHOCTh Pa3pemaTh KOH(IUKTHI

9 KIIACC

Kox
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

1.4

Pa3jinviaTh ABJICHHUS 11O OITMCAHUIO X XAPAKTCPHBIX CBOMCTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE

pacrio3HaBaTb MPOABICHHEC HN3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBICHUM B
OKpYyKaromeM MHUpeE, B TOM YHUCJIC (I)I/I3I/IHCCKI/IC SIBJICHUS B IIPpUPOAC, IIPU
OTOM MCPEBOAUTL IIPAKTUYCCKYIO 3aJadyy B y‘~I€6Hy10, BBIJACIIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TeNl U PUINUYECKHUE SIBICHUS, UCTIOIb3YSI
¢usnyeckue BENWYMHBI, NpPU ONUCAHMM TNPABWIBHO TPAaKTOBATh
(bu3MUeCKrUi CMBICI UCIIOJIb3YyEMbIX BEJIMYMH, 0003HAUEHUS U €IMHULIBI
(GU3NYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(U3MYECKyI0 BEIMYHHY C APYTUMHU BEJIMYUHAMH, CTPOUTH TIpaduku

HU3YUCHHBIX 3aBUCHUMOCTEH (I)I/IBI/I‘-ICCKI/IX BCIIMYHH

1.5

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/IBI/I‘-IGCKI/IC SABJICHUA W NPOLECCHI,
HUCIIOJIB3YA HM3YUCHHBLIC 3aKOHBI, IIpAM J3TOM JaBaTb CJIIOBECHYIO

(hOpMyIIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATUYECKOE BHIPAKCHHE

1.6

OOBSCHATh (PU3NYECKUE TPOIIECCHl M CBOMCTBA TENl, B TOM YHCIIE W B
KOHTEKCTE€  CHUTyallMil  MpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:

BBIABJIAITE HPUYHUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 —




1.7

1.8

1.9

3 JOrMYEeCKHX IIaroB ¢ NOMONIbI0 2 — 3 H3YyYEHHBIX CBOICTBA

(bU3NYEeCKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3ajayd (OnUparoIluecs Ha cuctemMy u3z 2 — 3
YpaBHEHMi1), HCHONB3YyS 3aKOHBI M (QOPMYJBI, CBSA3BIBAIOLINE
¢bu3nvecKkne BeIMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 33/]auH 3aITUCHIBATh
KpaTKoe YCJIOBHUE, BBIABISATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC,
BBIOMPATH 3aKOHBI U POPMYJIBI, HEOOXOIUMBIE [ PELICHHUS, IPOBOIUTH
pacdéTel W OLEHHMBATh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYCHHSA

(hU3HYECKON BETUIMHBI

pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXKHO PEUINTh TPH ITOMOIIH
(GU3MUECKUX METOJIOB, HMCIOJb3Ysl ONMCAHUE HCCIIEIOBAHUS, BBIICIATH
IIPOBEPSEMOE  NPEAIOIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSAJIKA
IIPOBEJCHUS  UCCIEAOBAaHUA, JElaTb BBbIBOABL, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHHI 1 OTIHITOB

MPOBOJUTH OMNBITHl MO HAOMIONEHUIO (U3WYECKUX SBICHUNA HITH
(U3MUECKUX CBOMCTB TEN: CAMOCTOSTEIBHO COOMpAaTh YCTAaHOBKY W3
n30bITOYHOrO Habopa 00OPYAOBaHHSA, ONMHUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

MIPOBOAUTH ITPU HEOOXOJUMOCTHU CEPUIO MPSMBIX U3MEPEHUM, OIIpeIesis
cpeAHee 3HaueHHe Hu3MepseMoil BenuuuHbl ((POKycHOE paccTosHuE
coOuparomield JHMH3bI), OOOCHOBBIBaTH BHIOOp croco0a H3MEpPEHUs

(u3MepuTeTHLHOTO MPUOOPa)

1.11

MPOBOJIUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYMH C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHH: IUIaHWPOBATh MCCIEI0BaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (DUKCHUPOBATh pPE3YJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHAE TaOIUIU

Fpa(l)I/IKOB, ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHMH: MNIAHUPOBATH
U3MepeHus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHSATH
U3MEpEHUs, CIaeays NPEeAJIOKEHHON UHCTPYKIIMH, BBIUUCIISITh 3HAUEHUE
BEJIMYMHBl M AHAJIW3UPOBATH IOJYYEHHBIE PE3YJIbTAaThl C YYETOM

3aIaHHOMU MTOTPELIHOCTH U3MEPEHUN

1.13

coOimogaTh MpaBWia TEXHUKH 0€30MacHOCTH Ipu  pabore ¢

1ab0opaTOPHBIM 000PYIOBAaHUEM




1.14

1.15

pa3nuyaTh OCHOBHBIE IPHU3HAKH H3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTepHalbHasl TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYCUHBIH MCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETApHAs MOJEIb aroMa, HYKJIOHHAs

MOZCJIb aTOMHOTI'0 apa

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUA HW3YYEHHBIX TNPUOOPOB U
TEXHHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMMCAHUS, UCIOJIb3YS 3HAHHS
O CBOHCTBax (M3MYECKHX SBICHMA W HEOOXOAMMbIe (pHU3HMUECKUE

3daKOHOMCPHOCTH

1.16

HCIIONB30BAaTh  CXEMBl M CXEMAaTUYHBIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOTUYECKUX IPOLECCOB NPU PELICHUH Y4eOHO-IIPAKTHUUYECKUX
3aa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHsI M300paKeHUI B IIOCKOM

3epKajie u cobuparomieit TmH3e

1.17

NPUBOAMTh TPUMEpPHl  (HAXOAWTh WHPOPMALKIO O TMpUMEpax)
MPAKTUYECKOTO UCIOJIB30BaHUSI (PU3NUYCCKUX 3HAHUN B TIOBCEIHEBHOM
YKU3HHM IS oOecrieueHus 0€30IMacHOCTH TP 00paleHuH ¢ MpUuOopaMu 1
TEXHHYECKAMHU YCTPOHUCTBAMHU, COXPAHECHHS 3JIOPOBbS U COOIOICHUS

HOPM 3KOJIOTHUYCCKOI'0 IOBEACHU B Oprxcanmeﬁ cpeae

1.18

OCYILIECTBIATh MOUCK MH(pOpMalUU (PU3NYECKOTO COJIEPKaHUS B CETH
WuTepHeT, caMocToATeNbHO (HOpMYIHPYs HOUCKOBBIN 3apoc, HAXOAUTh
MyTU OMNpeeNeHnuss JOCTOBEPHOCTH IMOJIydeHHOM uHpopmanuu Ha

OCHOBE UMEIOIINXCS 3HAHUN U JOIOJHUTEIbHBIX HCTOUYHUKOB

1.19

UCMOJb30BATh TNPH  BBIMOJHEHUMM Y4eOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO  JIUTEpaTypy (U3HUECKOro COJEep)KaHus, CIpPaBOYHbIE
MaTepuansl, pecypcel cetd  VHTepHer; BiaxeTe  npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MnpeoOpa3oBaHUs MH(DOpMaLMM U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
nH(OpPMAaLIUK U3 HECKOJIBKUX HCTOYHUKOB (DU3HUECKOTO COJEp>KaHUS,
nyOJINYHO IIPEJICTaBIISATh pe3yabTaThl IIPOEKTHOI WIH
HCCIIEIOBATEIbCKON ACATEIHOCTH, IIPH 3TOM T'PaMOTHO HMCIIOIb30BaTh
W3YyYCHHBI TOHATUHHBIN amnmapar H3y4aeMoro pasjena (QU3uKd |
COTPOBOXIATh BBICTYIUICHHE IPE3CHTAIMEH ¢ y4éTOM OCOOCHHOCTEH

ayIUTOPUU CBEPCTHUKOB




1.21

IIPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3HUECKUX
MPOIIECCOB PaACHpEACsATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMH 33/1a4aMH, CJICIUTH 3a BBIIOJHEHHEM ILJIaHA JIEUCTBUI
U KOPPEKTHPOBATH €r0, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKIAJ B
NeATEIbHOCTh TPYIIIBI, BBICTpPanBaTh KOMMYHUKaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3pemaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
Kox »emenTa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasaeJia
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHPA
®du3uka — Hayka o npupoje. Asnenus npupoasl. uznueckue
1.1 SIBJICHUSI: MEXAHUYECKHUE,  TEIUIOBBIE,  DIIEKTPUYECKHE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE
duznyeckre BeNUYHHBI. V3MepeHue (U3NYECKUX BEIUYHH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPECHUM.
MexayHapoaHasi cucTeMa €AMHULL
EctecTBeHHOHayuyHBId ~ METOZ TO3HAHUS:  HaOJIOJEHUE,
! 13 MOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABUKEHUE THUIIOTE3,
' OKCIIEPUMEHT  TIO0  TPOBEPKE  THUMOTE3,  OOBSICHEHHE
HaAOJIFOJaeMOT0 SIBJICHUS
14 Ornucanne PU3NUECKHX SBJICHUM C TTIOMOIIBIO MOIEeTeH
[TpakTudeckue paboOTHI:
N3mepenne paccTOSTHUN.
Ls W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
' Omnpenenenue pasMepoB MaybIX TEJ.
WN3mepenne Temneparypbl MOpH MOMOUIM  KUIKOCTHOTO
TEPMOMETPA U JATUNKA TEMITePaTypPhl
ITEPBOHAYAJIbHBIE CBEJAEHN S O CTPOEHMU BEIIECTBA
51 CtpoeHue BeIIeCTBa: aTOMBI W MOJIGKYJbI, MX pPa3MEpBHI.
' OnbIThL, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA
59 JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBUKEHUS
2 . yacTull ¢ TemnepaTypoil. bBpoynoBckoe nBuxenue, muddysus
53 B3anmoneiicTBre YacTHI BEIIECTBA: IPUTSHKEHUE U
' OTTAJIKUBAHUE
y ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHE  TIa30B,

JKUJKOCTEN U TBEPABIX (KPUCTANIMUECKHX) Tel. B3auMocBsi3b




2.5

2.6

MEXIy CBONCTBAaMH BELIECTB B pa3HBIX arperaTrHbIX

COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIAPHBIM CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

[TpakTuyeckue paboOTHI:

OneHka quamerpa aToMa METOJIOM PAJOB (C UCIOJIB30BaHUEM
dororpaduii).

OnbITh! 10 HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.
OnpIThl 110 OOHApYXEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHHuuecKoe IBHXKCHHE. PaBHOMepHOG H HCPABHOMCPHOC

3.1
JIBUKECHHE
32 Ckopocts. CpenHsAss  CKOpPOCTb IIpU  HEPaBHOMEPHOM
' JBUKEHUH. Pacy€r myTu 1 BpeMEeHU JBUKECHUS
SIBnenue nHepuuu. 3aKoH MHEpLUUU. B3aumopelicTBue Ten Kak
33 IIPUYMHA W3MEHEHUs CKOPOCTH JBMKEHHUs Tel. Macca Kak
Mepa HHEPTHOCTH Tela
34 [TnotHOCT, BemiecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM
' MOJIEKYJ B €JMHHIIE 00bEMA BEIleCTBA
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJEHCTBHUS TEIN
36 Cuna ynpyroctu u 3akoH ['yka. MI3mMepenue cuibl ¢ IOMOILBIO
' JUHAMOMeETpa
37 SIBnenue TAroTeHMs ¥ cuila TskecTH. Cua TSHKECTH Ha IpYrux
' mia"erax. Bec tena. HesecomocTs
13 Cwita Tpenus. TpeHne CKONIbXKEHUS U TPeHHE MOKos. TpeHue B
' IIPUPOJIE U TEXHUKE
. CrnoxxeHue cwuil, HalpaBJIEHHBIX [0 OJHOM  HPAMOM.
' PaBHOpelicTBYIOIIASA CHIT
[TpakTiueckue paboThI:
OmnpeneneHne CKOPOCTH paBHOMEPHOTO IBUKEHUS (IIapHKa B
310 ’KHMJIKOCTH, MOJIEJIN IEKTPUUECKOI0 aBTOMOOWIISI M TaK Jlajee).

Onpenenenne cpenHeld CKOPOCTH CKOJIBKEHHUS OpycKa WIIH
mapuKa Mo HaKJIOHHOM TIOoCKOCTU. OmnpenesieHne MIOTHOCTH

TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh




3.11

3.12

pacTsoxeHus (nedopmariun) mpy>KUHBI OT MPUIT0KEHHOM CHITHI.
OHBITBI, ACMOHCTpUPYIOIIHUEC 3aBUCHUMOCTb CHJIBI TPCHUA
CKOJILXKCHHUSI OT Beca Tella U XapaKTepa COMPUKACAFOIIUXCS

MMOBEPXHOCTEN

@usuyeckue SBICHUS B IPUPOLE: IPUMEPBI JBUKEHHUS C
pasINYHBIMH CKOPOCTSIMM B JKMBOM M HEXKHBOW IIPHUPOIE,

JICUCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuuecKre yCTpoMCTBA: TMHAMOMETP, OAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEH 11 TA30B

JaBnenue T1BEpAoro Ttena. CrnocoObl YMEHBLICHUS U

+ YBEJIMYEHUS 1aBICHUS
42 JaBnenue rasa. 3aBUCHUMOCTb [JaBJE€HMsI Ta3a OT 00bBEMA,
' TeMIIepaTyphbl
43 [lepenaua pnaBieHuss TBEPABIMU TeNaMH, >KUIKOCTAMU MU
' razamu. 3akoH [lackans. [THeBMaTnyeckne MamHbI
3aBHUCUMOCTh  JIABJIICHUS  JKUAKOCTH  OT  TIyOHWHBEIL.
4.4 I'unpocratndeckuii  mapagokc. CooOmaroniecss CoCyabl.
['mapaBiamyeckie MeXaHu3MBbI
AtMochepa 3emnu u arMmocdepHoe napineHue. [IpuunHbI
45 CYILIECTBOBaHMs BO3AYIIHOM oOosnoukn 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EpPHOro JaBIEHHUSI OT
BBICOTHI HaJ] YPOBHEM MOps
» W3mepenue artmocdepHoro pgasieHus. [Ipubopsr  ams
' M3MepeHust aTMOC(EepHOTO TaBICHUS
47 JleiicTBue XHUIKOCTH M Ta3a Ha NOTPYKEHHOE B HHUX TeJO.
' BrrtankuBaroniast (apxumenoBa) cuiia. 3akoH Apxumezaa
4.8 IInaBanue Ten. Bo3ayxonnaBanue
[TpakTiueckue paboThI:
VccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJE OT 00BbEMa
NOTPYKEHHOH B KHIKOCTh 4dacTH Tena. OmnpeneneHue
4.9 BBITAJIKABAIOLICH CUJIBI, IEHCTBYIOLIEH Ha TEJIO, IIOIPYKEHHOE

B KUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH
CUJIbI, JEUCTBYIOIIEN HA TEJIO B KUAKOCTH, OT MACChl TEJA.

ONBITEI, JEMOHCTPUPYIONTUE 3aBUCHUMOCTD BBITAJIKUBAIOIICH




CUJIBI, NEUCTBYIOIIEH Ha TEIO0 B JKUJIKOCTH, OT O0BEMa

MOrPYKEHHOM B KUAKOCTh YAaCTH Tejla M OT IUIOTHOCTH

KUJKOCTH. KoucrpyupoBanue apeomeTpa WIH
KOHCTPYMPOBaHUE JIOJIKH u olpezeseHUe eé
Ipy30M0bEMHOCTH

4.10

4.11

dusnyeckue SABJICHUS B Ipupoac: BIMUAHUC aTMOC(bepHOl"O

JTaBJICHUS HA )KMBON OpraHu3M, IIaBaHUE PBIO
TexHuueckne  ycTpoOMCTBa:  COOOINAIOUIMECS  COCY/BI,
YCTPOMCTBO BOJONIPOBOJA, THAPABINYECKUI IIPECC, MAHOMETP,

0apoMeTp, BBICOTOMED, TOPLUIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanuueckas MOILIHOCTE
53 ITpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
' IIpaBuno paBHOBecHsI ppl4ara
54 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3on0T0€e TpaBwiIo» MexaHukH. KoadduumeHnt mnonesHoro
5.5 neiictBuss MexaHu3MoOB. IIpocTble MexaHu3Mbl B OBITY H
TEXHHUKE
5.6 [ToTennmanpHast SHEPTUM TEJa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [TonHass MexaHWueckas DJHEprus. 3aKOH H3MEHEHHS H
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
[TpakTiueckue paboThI:
Onpenenenue pabOThl CUJIBI TPEHHUS TPH PaBHOMEPHOM
- JBUKEHUM  Tela 10 TOPU3OHTAIBHONM  MOBEPXHOCTH.
' HccnenoBanue yciaoBHH paBHOBecHs pbruara. l3mepenue
KIIJl HakJIOHHOHN IUTOCKOCTH. M3ydeHne 3aKoHa COXPAHEHMS
MEXAHUYECKOM HEPTUN
5.10 ®dusnyecKue sIBICHNS B IPUPOJIE: PblYaru B TEJIEC YEIOBEKA
TexHudyeckue  yCTpOMCTBA:  pplyar,  IOJABWXKHBIA U
5.11 HETMOJABMKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B ObITY




8 KUIACC

Kon Kon asiemenTa IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasziena
TEITJIOBBIE ABJIEHU A
OcHOBHbIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKONH TEOPUH
61 CTpoeHHs BemlecTBa. Macca U pa3mepbl MosieKyid. ONbITHI,
' IIO/ITBEP K AOLIUE OCHOBHBIE M10JIOXKEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.2 Mopenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSIHHUI
' BemiecTBa. Kpucrammmyeckue u amopdHbie Tena
63 OObsicHEeHHE CBOWCTB Ta30B, KHUAKOCTEH M TBEPIBIX TeNl Ha
' OCHOBE T0JIO’KEHU I MOJIEKYJIIPHOKMHETUYECKOM Teopun
6.4 CmauuBaHuE M KallWUISIPHBIE SIBJICHUS
6.5 TennoBoe pacuupeHre U cxaTue
66 Temnepatypa. CBs3b TEMIIEpaTYphl CO CKOPOCTHIO TEMJIOBOIO
' JBUKEHUS YaCTHIL
6 67 Buytpennsas sueprusa. CrnocoObl H3MEHEHUsI BHYTpEHHeEH
' SHEPruu: TeIionepeaaya U CoBepIleHne paboThl
63 Buasl Temnonepenauu: TEMIONPOBOAHOCTb, KOHBEKIUS,
' U3Jy4yeHue
6.9 KonnuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TenmooOMeH U TemI0Boe paBHOBECHE. Y paBHEHHUE TEIIJIOBOTO
6.10
Oananca
611 [InaBneHve u OTBeplIeBaHHE KPUCTAIUIMYECKUX BEIECTB.
. VnenbHas TemioTa MiaBiIeHUs
[TapooGpazoBanue u kouaeHcarus. Mcnapenuwe. Kunenwue.
6.12 VYnaenpHas  Temjgora  mapooOpazoBaHHs.  3aBUCHUMOCTD
TEMIEPaTyphbl KHTIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIUMBa. Y IeJbHAas TEMI0Ta CTOPaHUs




6.15

6.16

6.17

6.18

[punmuns! padots! TermoBsix aurateneit KITJ[ TemmoBoro
nsurarens. TemoBble ABUTAaTeNM M 3alIMTa OKPYXKAKOLICH
cpelsl

3aKOH COXpaHEHUs U IPEBPALICHUS DHEPrMU B TEIUIOBBIX

mponeccax

[IpakTuueckue padbOTHI:

OnbITel MO OOHAPYKEHUIO JAEUCTBHS CHJI MOJEKYJISIPHOTO
HPUTSKEHHUS.

OnpIThI 110 BBIPAIIMBAHHUIO KPHUCTAJJIOB TOBAPEHHOM COJIN MU
caxapa.

OnbITel 10 HAOMIONEHUIO TEMJIOBOIO DACHIMPEHHs Ta30B,
KHUJIKOCTEH U TBEPBIX TEN.

OrnpezenieHne naBiieHUs BO3AyXa B OQJIJIOHE MITIPHUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa
OT ero 00béMa 1 HarpeBaHus WU OXJIKCHHUS.

IIpoBepka TrUMOTE3bl JWUHEHHOW 3aBUCHUMOCTH  JUIMHBI
CTOJOMKA >KMJIKOCTH B TEPMOMETPUUECKOH TpyOKe Ot
TEMIEPaTypHI.

HaGmtoneHne wu3MeHeHHs BHYTpPEHHEH »SHepruu Tena B
pe3yiabTare Terionepeaays U paboThl BHEIIHUX CHUIL.
WccnenoBanue siBIeHUS TEIUIOOOMEHAa IpPU CMEUIMBAaHUU
XOJIOAHOW U TOpsYE BOJBI.

Onpenenenne KOJIMYECTBA TEIUIOTHI, TOIYYEHHOTIO BOJIOU ITPH
TETI00OMEHE C HarpeThIM METAUTMYECKUM LIUIMHIPOM.
Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca uCnapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.

OHpeI[CJ'ICHI/IC YHCHLHOﬁ TCIJIOTHI IJIABJICHUSA JIbJA.

duznyeckue SIBJICHUS B IPUPOJE: TOBEPXHOCTHOE HATSKEHHE
U KalWUIAPHBIC SBJICHUS B MPHUPOJIE, KPUCTAIIIBI B IPUPOJIE,
nznydyenue ConHIa, 3aMep3aHre BOJ0EMOB, MOPCKUE OpHU3HI;

o0pa3oBaHHE POCHI, TYMaHa, MHEs, CHeTa.




6.19

Texnuueckue YCTPOMCTBA: KaIuJUIsAPBL, IIPUMEPBHI
UCIIOJIb30BaHUS  KPHUCTAUIOB, JKUAKOCTHBIA TEPMOMETD,
JaT4YUK TEMIIEpPaTypbl, TEPMOC, CUCTEMA OTOILIEHUS IOMOB,
THTPOMETPHI, ICHXPOMETp, MapoBas TypOWHA, ABHUraTelb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopneiictBue  3apspkeHHbIX  Ten.  3akoH  Kysona
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICUCTBHS 3apsHKCHHBIX TNl OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeTIaMH)
Onektpuueckoe 1mone. HanpsEHHOCTh AIEKTPUYECKOro
7.3 nosia. [lpuHIMI Cynepno3uiuu 3IeKTpUYECKUX Moyied (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocutenn  snekTpuueckux  3apsAaoB.  DIJIEMEHTAPHBIN
7.4 anekTpuueckuil 3apan. Crpoenue aroma. lIpoBonHuku u
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
6 DNeKTpUUeCKU TOK. Ycnosus CYILLIECTBOBAHUSA
' INEKTPUYECKOT0 TOKA. VICTOUHMKN TOCTOSTHHOTO TOKA
77 JIeHCTBUST DNEKTPUYECKOTO TOKa (TETUIOBOE, XHMUYECKOE,
' MarHuTHoE). DJIEKTPUUYECKUN TOK B )KUJKOCTSAX U Tazax
. Onektpuueckas uenb. Cuna  Toka.  DJIEKTpUUYECKOE
' HaIpsHKEHNE
=9 ConpoTuBiieHUE NPOBOJHUKA. YIEIBHOE COMPOTHUBICHUE
' BEILIECTBA
7.10 3akon OMa Jy1sl ydacTKa 1enu
[TocnenoBarensHOE " napajuIeIbHOE COEIMHEHHE
7.11
IIPOBOJHUKOB
PaboTa 1 MOLTHOCTH 3JIEKTPUYECKOTrO ToKa. 3akoH J[xoymns —
7.12
Jlenna
713 DJNeKTpUYecKue LeNd U TMOTPEOUTENN  3JICKTPUUECKOM

sHepruu B ObITy. KOopoTKoe 3aMbIkaHue




IlocTrostHHBIE MarHuThl. B3auMoaeldcTBHE MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe nosne. MarauTHoe mosie 3eMJId U €ro 3HAYeHHUE
7.15
JUTSL )KM3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOE 1OJIE€ 3NEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MAarHUTHOrO TIOJISI HAa MPOBOJHHK C TOKOM.
17 DNeKTpoABUTaTENIb TOCTOSIHHOTO Toka. Vcmonp3oBaHue
' 3JEKTPOJBUIaTeNel B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIopTe
718 Omnbitel @apanes. SIBneHUE FNEKTPOMATHUTHON MHAYKIIMH.
' IIpaBuio Jlenna
OnekrporerepaTop. CrocoObl TOMYYSHHUS JJICKTPUUYCCKOU
7.19 SHEPTUU. DIEKTPOCTAHIIMHN HAa BO3OOHOBISEMBIX HCTOUHUKAX
SHEPIUU
[IpakTudeckue pabOTHI:
OnbITHI IO HAOTIOACHUIO DIIEKTPU3AIINHU TNl MHIYKIIUEH U TPH
COTIPUKOCHOBEHUH.
HccnenoBanne  OEHCTBHS — DJIEKTPUYECKOrO  IIOJISL  Ha
MPOBOJIHUKU U AUDJIEKTPUKH.
COopka u mpoBepka pabOTBl  AIEKTPUUYECKON  IIeTH
MTOCTOSTHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
70 N3mepenue u perynmpoBaHue HAPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4YeEpe3
pPE3UCTOp, OT COMPOTUBIICEHUS] PE3UCTOpPA U HAIPSKEHUS Ha
pesucrope.

OnBbITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD AJIEKTPUYECKOTO
CONMPOTUBJICHUA TMPOBOJHUKA OT Cro JIWHBI, IIJIOI[aau
MIONIEPEYHOI0 CEUYEHUsI U MaTepuaa.

[IpoBepka  mpaBuiia  CIOXKEHUS  HANpsOHKEHWH  MpH
MOCIIEI0BATEILHOM COETUHEHUH BYX pe3ucTopoB. [IpoBepka

npaBujia Ui CHJIBI TOKa IIPU HMapalyICIbHOM COCIWHCHHUU




pesucropoB. OmpexneneHue pabOTHI AIEKTPUUECKOTO TOKa,
uaymero 4yepes  pesuctop. OmnpenesneHue  MOIIHOCTU
3JIEKTPUYECKOTO  TOKA, BBIACISIEMOM  Ha  PE3UCTOPE.
HccrenoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO YEpPE3
JaMIOuYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ]
HarpeBarensi. MccinegoBaHue MarHMTHOTO B3aWMOJICHCTBUSA
MOCTOSHHBIX ~MAarHUTOB. V3ydyeHHe MarHuTHOIO  MOJIA
MMOCTOSIHHBIX MAarHUTOB MPH UX OOBEAMHCHUH U Pa3JIeIICHUU.
UccnenoBanue  OeWCTBUSA ~ DJIEKTPUYECKOrO  TOKAa  Ha
MarHUTHYIO CTpEJIKY. OnBITHI, JEMOHCTPUPYIOLINE
3aBUCUMOCTh CHJIbI B3aUMOJEMCTBUSL KATYLIKHM C TOKOM M
MarHuTa OT CHJIbI TOKa W HampaBJCHHUS TOKA B KaTyUIKE.
N3ydyeHne nAEMCTBHS MAarHUTHOTO IIOJS HA NPOBOJHUK C
TOKOM. KoHctpynpoBanue n U3y4yeHue paboThI
anektpoasurarens. M3mepenue KIII anexrpoaBurarenbHoM
YCTaHOBKH. OnbITEI 110 HCCIIEJOBAHUIO SIBIICHHS
3JIEKTPOMArHUTHOM WHIYKIMU: HCCIEI0BaHUE H3MEHEHUM

3HAYCHHUA U HAIIPABJICHUS MHAYKIIMOHHOT'O TOKa

7.21

7.22

®u3nyecKue SBJICHUS B MIPUPOJAE: IICKTPUUECKUE SIBJIICHUS B
atMocdepe, dIIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, JIpeid MOIFCOB, PO MArHUTHOTO TOJS IS

JKHM3HHU Ha 36MJ’IG, MOJISIPHOC CUSAHUC

TexHnuyeckue yCTpOﬁCTBaZ QJICKTPOCKOII, aMIICpMCTp,

BOJIbTMETpP, PEOCTAT, CUETUYHUK 3HCKTpI/I‘-ICCKOI71 9HEPTHu,

JIEKTPOOCBETUTEIIbHBIE puoopsI, HarpeBaTesIbHbIE
ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MIPEIOXPAHUTENN,  DJIEKTPOMArHUT, AIIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC

Kon

paszzmena

Kox anemenra

[IpoBepsiembie 37IEMEHTHI COJAEPIKAHMS




MEXAHWYECKUE ABJIEHUA

Mexanudeckoe nBuxeHue. MarepuanbHas Touka. Cucrema

8.1 )
oTcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE
a4 HepaBHomepHoe mnpsiMonuHelHoe nBrkeHue. Cpennss u
' MIHOBEHHAsl CKOPOCTH Tella IPU HEPaBHOMEPHOM JBUKEHHUU
8.5 VYckopeHnue. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKEHHE
8.6 CBobonHoe nagenue. OneiThl ['anunes
PaBHOMEpHOE BMXKEHME IO OKpYKHOCTH. Ilepron u wactora
8.7 oOparieHusl. Jluneitnas u yIrJ0Bas CKOpPOCTH.
LleHTpOocTpeMUTENBHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTroHa
8.11 [IpuHLUI Cynepno3uuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuia TpeHusi: cliia TPEHUS CKOJIbKEHUSI, CUIIa TPEHUS MOKOS,
' JPYTUE BUIBI TPEHUS
8 14 Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHHE
' CBOOOHOTO Ia/IeHUs
315 JBwxenne maHer Bokpyr Connna. IlepBas kocmuueckas
' ckopocTb. HeBecoMOCTh 1 nieperpysku
8.16 PaBHOBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEpIOro Tena ¢ 3aKperIEHHON OChIO BpAIlCHUS.
' MowmeHnT cuibl. LleHTp TskecTn
8.18 Nmnynbce Tena. M3menenne nmmyibea. IMmynbe cuiibt
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeakTnBHOE ABMKEHIE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
822 Pabora cun TsKecTH, yNpyroctd, TpeHus. CBsi3b SHEPIHH U

paboThl




8.23

8.24
8.25
8.26

8.27

8.28

8.29

HOTCHHI/IaJ'II)HaSI OHEPIuA Te€jia, HIOAHATOrO Haa IMOBEPXHOCTHIO

3emiu

[ToTeHumanpHas YHEPTUs CKATOU MPYKUHBI

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU
3aKOH COXpAaHEHUS] MEXaHUYECKON IHEPIUH

[IpakTuueckue padbOTHI:

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXKEHUs Opycka MU
JBUKEHMSI IIapHKa 0 HAKJIOHHOM IuIocKocTU. Onpenenenue
YCKOpPEHHUsl Tejda IpU PAaBHOYCKOPEHHOM JIBM)KEHUHM IO
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka runoTe3sl: €Ciau NpU PaBHOYCKOPEHHOM JABHKEHHH
0€e3 HayalbHOM CKOPOCTH ITyTH OTHOCSTCS KaK psiJ HEUETHBIX
4ucesl, TO COOTBETCTBYIOIIUME TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCMMOCTU CHJIBI TPEHHUS! CKOJBXKEHHSI OT
CHJIBI HOpMalibHOTO AaBneHus. OnpeneneHue koddduuneHta
TpeHUsI cKoNbxkeHHs. OrnpeneneHue >KECTKOCTH MPYKUHBI.
Omnpenenenue pabOThl CHIBI TPEHUS IPH PABHOMEPHOM
JIBUKEHUM Tela 10 TOPU3OHTAIBHONH  IOBEPXHOCTH.
Onpenenenue paboThl CUIIBI YIIPYTOCTH MPHU NOAbEME TPpy3a ¢
HCII0JIb30BAHUEM HEMOBUKHOTO U TOJIBUYKHOTO OJIOKOB
Ousnyeckue SBIEHUS B MpPHUPOJE: MNPUIMBBI U OTIUBBI,
nBukeHre IiaHeT CoJIHEYHOW  CHCTEMBI, PEaKTUBHOE

JABUXXCHUC )KHUBBIX OPTaHU3MOB

TexHu4eckue ycTpoucTBa: CIUIAOMETP, JATUYNKHU TOJIOKEHUS,

pacCTodAHnA U YCKOPCHUS, pPAKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTHUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

93 MareMaTtnueckuii U NpYyKUHHBIM MasTHUKU. [IpeBpainenue
. SHEPTHH MPHU KOJIeOATEITbHOM JIBH)KCHUH

93 3aryxatomue  KoneOanus.  BwIHyXIeHHBIE — KOjeOaHWMS.

Peszonanc




10

94

9.5
9.6

9.7

9.8

Mexaunueckue BoOJHBL. CBoOHCTBA MEXaHWYESCKHX BOJIH.
HponoanHe )41 HOﬂepe‘-IHBIe BOJIHBI. I[JII/IHa BOJIHBI U CKOpOCTB
e€ pacnpocTpaHeHus1. MexaHW4YECKHUE BOJIHBI B TBEPIOM TEIIE,

CECMHUYECKUE BOJIHBI

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpa)keHue 3ByKa

NudpasByk u yabTpa3Byk

[IpakTuueckue padbOTHI:

Onpenenenue YaCTOTBI u nepuoaa KoseOaHuit
MaTeMaTU4eCKOro MasiTHUKA.

Omnpenenenrue 4acToThl U MepuoAa KoleOaHUW MPYKUHHOTO
MasTHHKA

Uccnenosanue 3aBHUCHUMOCTHU nepuozaa KoseOaHui
MOABEIICHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH. MccaenoBanue
3aBHCHMOCTH IepHoJa KoieOaHu MPYKUHHOTO MAasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCUMOCTH Mepuoja KojaeOaHui
rpy3a, MOJBEIICHHOTO K HUTHU, OT MaccChl Tpy3a U KECTKOCTH
npy>kuHbl. I3amMepeHnne yckopeHus: CBOOOTHOTO TaJeHUS
®usnueckue SBICHUS B TMPUPOJE: BOCIPUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEHICMUYECKHE BOJIHBI, I[yHAMH,

29X0

9.9

TexHuueckue yCTpOI71 CTBa: 9XO0JIOT, HUCIIOJIBb30BAHHC

YJIBTPa3ByKa B ObITY U TEXHUKE

SOJIEKTPOMATHUTHOE TTOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DONEeKTpOMarHuTHOE TMoJie.  DJIEKTPOMAarHWTHBIE  BOJIHBI.

CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npupoga cBera. CKOpOCTh  CBETa.
. BonHoBBIE CBOCTBA CBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO Tese(oHa
dusnueckue sSBICHUA B MPHPOJE: OMOJIOrHYecKoe JeicTBHe
10.5 BUIUMOTO, yIbTpa(rOIETOBOTO U PEHTIEHOBCKOIO

U3JIy4CHUI




10.6 TexHnuueckue YCTpOICTBA: HCTOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monenb cBera. ICTOYHUKHM CBETA
11.2 [IpsimosinHENHOE PacIPOCTPAaHEHHUE CBETA
11.3 Ortpaxenue ceera. [Inockoe 3epkano. 3akOH OTpaKEHUs CBETA
114 [Ipenomnenue cBera. 3akoH mpesiomJieHus cBera. [losHoe
' BHYTPEHHEE OTPAXKEHUE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 OnTuueckass cuctema (oToammapara, MHKPOCKONa U
' TeJecKora
117 I'maz kak onTudeckas cucrema. bimzopykocts U
' JaJIbHO30PKOCTh
118 Paznoxenne Oenoro cBera B cmekrp. OnbiTel HbroToOHA.
' CrnosxeHue CieKTpaabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnegoBanue 3aBUCUMOCTH YIJIa OTPaKEHUS CBETOBOTO JIyda
i OT yrJja MaJeHusl.
N3ydeHnne xapakTepuCTUK U300paKEeHUS MMPEAMETA B INTIOCKOM
3epKaje.
HccnegoBanue 3aBUCUMOCTU yrila MPETOMIIEHHS] CBETOBOTO
11.9 JIy4a OT yIJla IaJCHUs Ha TPAHUIIE «BO3YyX — CTEKIIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI U ONTHYCCKOM CHIIBI
coOuparoIe JTMH3HI.
OMBITHI IO PA3I0KEHUIO OEJIOTO CBETA B CIEKTD.
OnpITl 1O BOCHOPHUATHIO 1IBETa MPEIMETOB IMpU  HX
HaOJII0JICHUN Yepe3 IIBETOBBIC (PUITHTPHI
®dusnyeckue gaBieHus B npupoje: 3atMenuss Connua u JIyHsl,
11.10 1[BeTa TeJ, ONTHUYECKHe sBIeHUs B aTMochepe (1BeT Heba,
pedpakius, paxyra, MUpax)
mr TexHuveckue yCTpOMCTBa: OYKH, NEPHUCKON, (oroammapar,
. ONTUYECKUE CBETOBO/IbI
12 KBAHTOBEBGIE ABJIEHUA




OmnbiTel Pesepdopna u mmanerapHas Mozelnb atoMa. Mojienb

12.1
aroma bopa
122 Ucnyckanre u morniomeHue cBeta aroMoMm. KBaHTEHIL
' JIuneityaTbie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(ha, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenue atomHoro sapa. HykinoHHas Mojeib aTOMHOIO
' sapa. M3oTonsl
125 PaguoaxktuBHble  mpeBpamenusd. Ilepuox  mosypacnana
' ATOMHBIX SIJEP
106 Snepuble peakiuu. 3aKOHBI COXPAHEHMSI 3apsIOBOTO U
' MacCOBOI'0 YUCE
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
128 Peakuun cunTe3a u neneHus saep. VICTOUHHMKM 3HEpPruu
' ConHua u 3B€311
129 SnepHas >HepreTuka. /lelicTBre paiuOaKTUBHBIX WU3JIY4CHUI
' Ha KUBbIE OPraHU3MBbl
[IpakTudeckue pabOTHI:
HaGmronenue CrutonHbIX U IMHEHYAThIX CIEKTPOB U3TYYCHUSI.
12.10 HccnenoBanue TpEeKOB: U3MEPEHUE DHEPTrMU YaCTHULBI 10
TOPMO3HOMY NyTH (110 oTOorpadusim).
N3mepenue paanoakTuBHOTO (hoHA
®usnyeckue  ABIEHUS B INPUPOJE:  €CTECTBEHHBIN
1211 paaMOaKTUBHBIN (POH, KOCMHUYECKUE Ty4Yd, PaJHOAKTUBHOE
' M3ITyYeHUE MIPUPOTHBIX MHHEPAJIOB, JEeHCTBHE
PaIMOAKTUBHBIX U3JyYEHUN HA OPraHU3M YeJIOBeKa
1212 TexHu4eckue yCTpOMCTBA: CHEKTPOCKOI, WHJWBHUIYalIbHBIN

JIO3UMETp, KaMepa Bunbscona




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

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOI0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

ITonnmanue ponu GU3MKU B HAyYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTh
0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
SABJICHUM  OPUPOIBI, O PpOJIM  SKCIEepUMEHTa B  (uU3MKe, O
cucteMooOpasyromed poir (U3UKA B Pa3BUTHH ECTECTBEHHBIX HAaYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOJIIOLMHU (PU3UYECKUX 3HAHUN U MX POJIH B
LEJIOCTHOW €CTECTBEHHOHAYYHOUM KapTUHE MHUPA, O BKJIAJI€ POCCUICKUX U
3apyOeKHbIX  Y4EHBIX-(U3UKOB B Ppa3BUTHE HayKH, OOBSICHEHUE

MIPOIIECCOB OKPYKAIOLIET0 MUPA, Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA

3HaHMs O BUJAX MaTepuu (BELIECTBO U IOJIE), O IBUKEHUH Kak criocole
CYIIECTBOBaHUS MaTe€pHH, 00 aTOMHO-MOJIEKYJISPHON TEOPHM CTPOEHUS
BEIIECTBA, 0 (PU3MUECKON CYIIHOCTH SBJIEHUHN NMPUPOABI (MEXaHUUECKHUX,
TEIJIOBBIX, D3JEKTPOMArHUTHBIX M KBAHTOBBIX); yMEHHE pa3IU4aTh
SIBJIGHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIEHUE; YMEHHUE PAaCIlO3HABATh
MPOSIBJIEHUE M3YUYCHHBIX (DPU3MUECKHUX SIBJICHUHA B OKPYKAIOLIEM MHMpE,

BBIACIIAA UX CYHICCTBCHHBIC CBOMCTBa (HpI/ISHaKI/I)

BJ'Ia,Z[eHI/IC OCHOBaMHM MHOHSITHIHOTO arrapara 1 CUMBOJIMYCCKOI'O sA3bIKa
(bHSI/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHUA y‘—Ie6HBIX 3aaa4; YMCHHCE
XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOLCCCHI,

HCIIOJIB3YA q)yHJIaMeHTaIH)HI)Ie N OMIIMPUYICCKHUE 3aKOHBI

YMeHue OnMCHIBaTh HU3YYCHHBIC CBOICTBA T€l U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3YS U3UIECKUE BETUIMHBI

Brnagenue ocHoBaMi METO/I0B HAYYHOT'O ITO3HAHUS ¢ YIETOM COOJTIOIEHUS
MpaBWI 0€30MacHOTO TpyAa: HaOMoAeHne GU3NYECKUX SBIICHUH:

YMEHHE CaMOCTOSITEJIbHO COOMpATh 3KCIEPUMEHTAIIbHYIO YCTAaHOBKY W3
JTaHHOTO Habopa 000pyHOBaHUS IO MHCTPYKITUH, OTIMCHIBATH XOJI OIBITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIbL;

MPOBEJICHUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (PU3UUYECKUX BEIUYMH:

YMEHHME  IUIAaHUPOBAaTh  M3MEPEHHUs, CaMOCTOSATEIbHO  CcOOMpaTh




9KCIIEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKIIMH, BBIUUCIATH 3HAUCHUE
BEJIMYMHBI U aHAIU3UPOBATH [10JIyYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHU;

IIPOBEJICHUE  HECIIOKHBIX  SKCIEPUMEHTAIBHBIX  HCCJIEI0BAaHUM;
CaMOCTOSITENILHO COOUPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY U ITPOBOAUTD
HCCIIEI0OBaHUE 110 HHCTPYKIUH, IPEACTABIATh OJyYEHHBIE 3aBUCUMOCTH
¢bu3nyeckux BeIMYMH B BuAE TaOMMI U TpadUKOB, YUYUTHIBATh

IOrpeurHOCTH, A€J1aThb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[TonnmaHue XxapakTepHbIX CBOMCTB (PU3HYECKUX MOJENEH (MaTepruaabHas
TOYKa, a0COJIIOTHO TBEP/IOE TEJIO, MOJIEIN CTPOSHUSI Ta30B, XKUJIKOCTEH U
TBEPABIX TEJ, IUIAHETAPHAs MOJIEIb aTOMa, HyKJIOHHAS MOJIENIb AaTOMHOT'O

;mpa) U YMCHUC IIPUMCHSATD UX IJIA 00BsACHEHUS (1)I/ISI/I‘IGCKI/IX IIpoucccoB

YMmeHue oObSACHATh (pU3nUYECKHe MPOLECCHl U CBOWCTBA TeJl, B TOM YHCIIe
U B KOHTCKCTC CI/ITyaHI/If/'I MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBUIBIISTH INPUYMHHO-CIEICTBEHHBIC CBS3HM W CTPOHUTH
OOBSICHEHHE C OMOPO Ha M3yYeHHBIE CBOMCTBA (PM3MUYECKUX SIBJICHHUH,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacu€THbIe 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHHUIA), UCTIONB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKHE BETUYUHBI, B YACTHOCTH,
3alUChIBaTh KPATKOE YCIOBHE 3a/1a4H, BBISBIISTh HEIOCTAIOLINE TAHHbIE,
BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE [JIsi €€ pelieHus,
WCIIONb30BaTh CIPABOYHBIE JAHHBIC, MMPOBOJUTH PACUEThl M OLICHUBATH
PEATUCTUYHOCTD TOTYYEHHOT0 3HAaYEHUsT (PU3NUECKON BEIMUMUHBI; YMEHNE
OTIPEACTATh Pa3MEPHOCTh (HU3MUECKON BETUYMHBI, MOJYYEHHOW MpH

pELICHNH 319U

10

YMmenue XapaKTCPU30BaATh NPUHIUIIBI JeNCTBUS TEXHUYECKUX yCTpOﬁCTB,
B TOM YHCJIE€ OBITOBBIX HpI/I60pOB, " IMPOMBINIJICHHBIX TCXHOJIOTHYCCKHUX
MPOLECCOB IO UX OIMMHUCAHUTIO, UCITOJIB3Ys 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX

SBJIEHUH 1 HEOOX0IMMbIe (pU3NUECKIe 3aKOHOMEPHOCTH

YMeHue UCToIb30BaTh 3HAHUSA O (PU3NICCKUX SIBIICHUSX B TTOBCEIHEBHOMN
KU3HU UIg oOecrieueHus: 6e30MacHOCTH MPH OOpAlIEHUH C OBITOBBIMHU
MpUOOpaMH M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHCHHS 3J0POBbS U
COOJIOZICHHSI HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKPYXKAIOIIEH cpee;
MMOHMMAaHUE HEOOXOJUMOCTH TIPUMCEHEHUS JOCTIKECHUH (QHU3UKH U

TEXHOJOTHI AJId paliluOHAJIBHOT'O MPUPOAO0IIOJIB30BAHUS
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OneIT moucka, MpeoOpa3oBaHUS U NPEICTABICHUS HHPOpPMAIUH
(U3MUECKOTO COACpKAHMS C  HCIOJNB30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOIMW; YMEHHE OLIEHHBATh JOCTOBEPHOCTH
MOJIy4eHHOW WHGPOpMAlMM Ha OCHOBE UMECIONIMXCA 3HAHUH U
JIOTIOJIHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOIb30BATh IIPU BBINOJIHEHUN
y4eOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO JUTEpaTypy (U3HUECKOTO
COJepKaHUs, CIPABOYHBIE MaTepuaibl, pecypcel ceTtu HHTepHeT;
BIIaJICHHE 0a30BBIMH HAaBBIKAMH MpeoOpa3zoBaHus HHPOPMAIUU U3 OJTHON
3HAKOBOW CHCTEMBbl B JpYryl0; yMEHHE CO3/1aBaTh COOCTBEHHBIE
MMMCbMEHHBIC ¥ YCTHBIC COOOIIEHUS HAa OCHOBE WH(MOpMaNUU W3

HCCKOJBbKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COIEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema orcyéra.
OTHOCHTENBHOCTD IBUKEHUS
12 PaBHOMEpHOE U HEpaBHOMEpHOE IBUkeHUE. CpenHss ckopocTs. DopmMyiia A

BBIUMCIICHUS CPEAHEN CKOPOCTH: V = S/t

PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TEa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUSL:

13 (1) =xg +U

I'paduku 3aBUCUMOCTH OT BpPEMEHH MJIi MPOEKIMHU CKOPOCTH, MPOEKLUU
IepeMelIeHus, IyTH, KOOPAMHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBHKECHUH

3aBHCHUMOCTD KOOpAUHAThl TEjIa OT BPEMCHU B CJIIyda€ PABHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JABHXCHHUA:

-Sx':f:l = 1'.|;|: *f—-ﬂ'x *

|35 [y

@opmyJibl UIsI TPOEKLUMU MEPEMELIEHUS, MPOCKIHUH CKOPOCTH U IPOECKLIMHU
YCKOPEHMS MTPU PABHOYCKOPEHHOM MPSMOJIMHEHOM JIBUKECHHU:

2
t
s (D=uy,, -t .
4 sO=uvota D
U_\_(f) =Up, +4, £,

a.(f)=canst,

5 5

2 2 _ 4
Uiy Uiy Sy

I'padvkn 3aBUCHMOCTH OT BPEMEHH JUIsl MPOEKUUU YCKOPEHUS, MPOEKLIUU
CKOPOCTH, MPOEKIUHU IIepEeMELICHUs], KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBM>KCHUH

CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIONIE CBOOOIHOE NaICHHE Tella 10
BEpTUKAIM (IABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

1.5 3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUH YCKOpPEHUs,
MPOEKIIUM CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TaJeHHHM Tela IIo
BEPTHUKAIN
CKopocTh pPaBHOMEPHOTO JIBIKEHHUS Tejla Mo OKpyxkHocTu. Hampapnenue
CKOpOCTH.
®dopmyra A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyc OKPYKHOCTH U MEPHO
oOpareHus:

1.6
U= iMR

T

LentpocTpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTENBHOTO
yckopenusi. @opmyina Juist BBIYMCIEHUS! YCKOPEHMSL:




1.7

1.8
1.9

1.10

1.11

Macca. I[InotHocTh BemecTBa. @opmyia At BBIYMCICHUS IIIOTHOCTH:
_m
Nz

Cuna — BektopHas pusudeckas BenuyrHa. CI0KeHUE CHIT

SBnenue nnepuuu. llepssiii 3akoH HeroTOHA

Bropoii 3akoH HeroToHa:

F=m-da
CoHarpaBieHHOCTh BEKTOpAa YCKOPEHHUS TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH
Ha TEJI0

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

1.15

1.16

TpeHHe IIOKOA U TPCHHUEC CKOJIbKCHUS. (DopMyna JJI1 BBIYUCIICHUSA MO YJISL CUJIbL
TPCHUSA CKOJIbXKCHUSA!

Frpzu-;‘ﬁ.r

Hedbopmanust Tena. Ympyrue u Heynpyrue aedopmainuu. 3aKOoH YHOPYrou
nedopmanuu (3akoH I'yka):

F=k-Al

BCGMI/IpHOG TATOTCHHUC. 3aKOH BCGMI/IpHOFO TATOTCHUA:

F_G. 1y -iﬂ:

R

Cuta TsbkecTu. Y CKOpeHue CBOOOHOTO TaICHHUS.
dopmyna A BRIYMCICHUS CHIIBI TSHKECTH BONMM3M MoBepxHOCTU 3emun: F =
mg.
JBuxenue mnanet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs n neperpysku

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIUYUHa.
P=mi
Nmnynbe cuctemsl Ten. M3Menenne umiysnbsca. IMIynbe CUiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
p=myUy +m, U, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanunueckas pabota. @opmyra s BEIYUCIEHUS paObOThl CUIIBL:

A=Fsooscx

Mexannueckass MOIITHOCTE:




n=4
I

Kunernueckas n noreHuuanbHas sHeprus. Gopmyina 171 BBIYUCICHUS
KUHETHUYECKON DHEPIUH:

Hﬁ'.?z
E,=——
1.18 2 .
TeopeMa o kuHeTHUECKOU dHeprun. Popmyra s BBIYUCICHUS
MOTEHIMAIbHON SHEPIUH TeJla, OJAHITOrO
Haj 3eMiE:
E,=mgh
Mexannyeckas dJHEeprus:
E=E.+E P
1.19 .
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMmyiia sl 3aKOHA
COXpaHEHUs1 MEXaHNYECKON YHEPIUU B OTCYTCTBUE CWII TpeHus: £ = const.
[IpeBparnieHne MEXaHM4YECKON SHEPTrUU IPU HATMYUU CUJIbI TPEHHUSI.
[IpocTble MexaHU3MBL. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cunbl: M - Fl.
VYcioBrue paBHOBECHS pblyara:
M+M, +.=0
1.20 1 2
[MonBwxHbIHM 1 HenoABWXKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘]IME:&E&H
Aﬂq:lme:ﬂ:ﬂaﬂ
JlaBiienue TBEpIOTO TENA.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tea:
p= F
5
1.21 Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'mppoctaTndeckoe 1aBlieHHE BHYTPH KHJIKOCTH.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+DPp,
1.22 3axoH [lackans. I'mapaBandeckuil mpecc
3akoH Apxumena. Dopmyna sl ONPEACNICHUS BBITAIKUBAIOIIECH CHIIBL,
JEUCTBYIOILIEH Ha TEJIO, NOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23 -
Fape =PEV
Ycnosue iaBanus Tena. [lmaBanue cyz0B ¥ BO3AYXOILUIABAaHUE
Mexanuueckue KojeOaHHMs. AMIUIMTYAA, TEpUOJ M YacToTa KOJIeOaHUH.
{24 ®dopMyta, CBSI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUH:




1.25
1.26

1.27

MaremaTuueckuii M TPYKUHHbIA MagATHUKH. lIpeBpaieHuve sHepruud mnpu
KOJIeOaTeIbHOM JIBUKEHUU

3aryxaromue konebanus. BeiHyXeHHbIe KoeOanus. Pe3zoHanc

Mexanunueckue BoiHbI. [IpoonbHbIE U TTONIEpeYHbIE BOJIHBI. JJIMHA BOJHBI U
CKOpPOCTb pacrpOCTPaHECHUS BOJHBI:

L=v-T

1.28

1.29

1.30

1.31

3ByK. ['poMKOCTBh M BBICOTA 3BYKa. OTpa’kK€HHE 3BYKOBOW BOJIHBI Ha T'PaHULIE
IBYyX cpen. IHpa3ByK u yIbTpa3ByK

Ilpakmuueckue pabomol

N3mepenune cpemHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MIPYXUHBL, Kod(D(PHUIMEeHTa TPEHUS CKOJIBKECHUS, paOOThI CHUJIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa MO0 HAKJIOHHOM IIOCKOCTH;
YCKOpEHUsI OpyCKa TpH JIBIXKEHUW 10 HAKIIOHHOW TUIOCKOCTH; YacTOTHI U
rnepuoaa KoJieOaHWK MaTeMaTHYeCKOro MasTHUKA, YacTOThl M Iepuoja
KoJieOaHUH MPY>KMHHOTO MasiTHUKA; MOMEHTA CUJIBI, ICHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YOPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOIBUKHOTO
0J10Ka; pabOTHI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a € MIOMOIIBIO TTOABIYKHOTO
0710Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJIOBOM CHJIBI OT 00BbEMa MOrpYyXKEHHOU
YaCTH Tela U OT INIOTHOCTH JKUIKOCTH;, HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAcCChI TeJIa; CHJIbl TPEHUS CKOJIBKECHHS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U
OT pojia MOBEPXHOCTHU; CUJIbI yIIPYTOCTH, BOSHUKAIOIIEH B IIPYKUHE, OT CTEIIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
neproja (4acToThl) KoJeOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepro/ia
KoJieOaHU# MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a U >KECTKOCTH MPYKHUHBI;
WCCIIeIOBaHNE HE3aBUCUMOCTU TMepHojJa KoieOaHUN HUTSHOTO MasTHHKA OT
Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

Qusuueckue sAeneHUs 6 npupode: TPUMEPHl JBIXKEHUS C PA3INYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE
U TEXHHKE, NPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIUar B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJIEHUs] HA XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUSTHE
3BYKOB )KMBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea: CIHIOMETP, NTATUUKU TOJI0XKEHUS, PACCTOSHUS U
YCKOpEHUS, AWUHAMOMETp, IOAIIMIHUKY, DPAKETHI, pblYar, MOABUXKHBIA U
HGHO)IBI/I)KHLII;'I 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTB, IMPOCTBIC MECXaHU3MBI B 6BITy,
cooOmiarnmecs cocybl, yCTPOMCTBO BOIONPOBOAA, IMIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPLIHEBOM HAcCOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

TEIUUIOBBIE ABJIEHWA

2.1

OCHOBHBIE TOJOXEHHUSI MOJEKYIIPHO-KHHETHYECKOH TEOPHH CTPOCHHS
BelriecTBa. Moernu TBEPAOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSTHUN BEIIECTRA.
Kpucramumueckue u aMopgHble Tena

2.2

I[BI/I)KCHI/IC JacTUll BELICCTBA. CBa3b CKOpPOCTH ABHXKXCHUA 4YaCTUL[ C
TeMIiepaTypoii. bpoyHnosckoe nBmwkenue, 1uddy3us

2.3

CMmaunBaHue u KalmUJIJIIPHBIC ABJICHUA

24

TemioBoe paclIupeHue U cxaTue

2.5

TemoBoe paBHOBeCHE




Buytpennsas sueprus. PaGora u rtemonepenaya kKak crocoObl M3MEHEHUs

26 BHYTPEHHEHN SHEPrUuu
2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3TyUEHHUE
HarpeBanne wu oxnaxaenue ten. KoauuecTBo TemIoTsl. Y enbHas
2.8 TEIUIOEMKOCTB:
O=cml(t,—t)
3aKOH COXPAHEHHUs DHEPIMM B TEIUIOBBIX NPOLECCAX. YPaBHEHHUE TEIUIOBOTO
2.9 OanaHca:
O +0, +..=0
Ucnapenune n koHaeHcauus. M3MeHeHHEe BHYTPEHHEW SHEPrUU B IPOLECCE
2.10 UcmapeHuss W KoHJeHcanuu. KumneHue KUIKOCTH. YielbHas TeIioTa
napooOpazoBanus: L = Q/m
2.11 Brnaxxnocts Bo3ayxa
[InaBnenue u xpucraumsauusa. J3MeHeHHEe BHYTPEHHEM OJHEPIUM IIpH
IJIABJICHUN U KPUCTAJUIM3ALMU. Y I€NIbHAs TEIUIOTA MIJIaBJICHHUS:
2.12
Q
- m
213 BHyTpeHHsA »HEprus cropaHus TOIUIMBA. YJ€lbHAas TEIUIOTA CrOpaHUs
ToIMBa: g = Q/m
2.14 [Ipunnuns! pabots! TermnoBbix aurateneil. KI1/1 rernnoBoro asurarens
IIpakmuyeckue pabomul
N3mepenue yaenbHOH TeMI0EMKOCTH METAUTMUECKOTO WIMH]PA; KOJTNYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIyIIEH HarpeThlii LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
2.15 OTJ@HHOTO HArpeThIM IMWJIMHIAPOM, IOCIE OIYCKaHHUS €ro B BOJYy KOMHATHOHN
TEMIEPATypbl; OTHOCUTENBHON BIIAXKHOCTU BO3/AYXa; YAEIbHOW TEIJIOTHI
IUIaBJIeHNusd JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IpU
Pa3IUYHBIX YCIIOBUSX; SIBJCHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropsiuel BOAbI; Ipolecca HCIIapeHUsI
Qusuueckue asienus 6 npupode. TOBEPXHOCTHOE HATSKEHHE M KalWIIJISIPHBIE
2.16 SBJICHUS B IIPUPOJE, KPUCTAJUIBI B MpUpOJEe, n3nydeHrne CoJHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHueE pOChl, TYMaHa, HHEsl, CHera
Texnuueckue  ycmpoucmea:  KallWUIAPBL,  TPUMEPBl  HCIIOJIb30BaHMS
217 KPHUCTAJJIOB, )KUJIKOCTHBIA TEPMOMETD, TaTYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIICHUS JIOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATENb
BHYTPEHHET0 CTOpPaHHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba BU1a 2IeKTPUUYECKUX 3apsiioB
3.2 B3aumojeiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
34 Onextpuueckoe mnoine. Hanpsx€HHocTe anexkTpudeckoro mnosns. [IpuHnun
) CYNEPIO3UIMH NIEKTPUUECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snextpudeckux 3apsaoB. JleWCTBHE JJIEKTPUYECKOrO IO HA

JJIIEKTpUYECKUe 3apaabl. [IpOBOIHUKY U TUIIEKTPUKH




3.6

[TocToAHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTprUUecKoro Toka. Cusa Toka.
Hanpsixenue.
I=q/t,U=A/q

3.7

3.8

39

3.10

3.11

DJIEKTPUUECKOE COMPOTUBIIEHUE. Y AEIbHOE IIEKTPUUECKOE COIPOTHBIICHHE:
R = pl/S

3axon Oma jy1 yyacTka iekrpudeckoit uenu: I = U/R

HOCHCI{OB&TGJ’IBHOG COCAVHEHUEC ITPOBOAHUKOB:

1, =1, U=U,+U,. R=R +R,
HapannenLHoe COCAUMHCHUC ITPOBOJHHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U=U:I=1+I;R=2.
: >

CwMellaHHbIe COCOIMHCHUA ITPOBOAHNKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jxoynsa — Jlenma:

O=I"R-t

3.12

3.13

OneiT Opcrega. MarHutHOe Mojie MNPSIMOTO NMPOBOJHUKA C TOKOM. JInHuM
MAarHUTHON UHIYKIIHHA

MarugutHoe 10j€ MOCTOSHHOIO MAarHuta. B3auMoOIeNCTBHE ITOCTOSHHBIX
MAarHuTOB

3.14
3.15

3.16

JleficTBHEe MarHMTHOTO IT0JIsI HA IPOBOJHKK C TOKOM
OneiTel @apanes. SBneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna

IIpakxmuueckue pabomul

N3mepeHne  3I€KTPUYECKOTO  CONPOTUBIIEHUSI  PE3UCTOPA;  MOILIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.

UccnegoBanue 3aBUCMMOCTH CHJIbI TOKa, BO3HUKAIOLIETO B MPOBOJHHUKE
(pe3ucTophl, JIaMIO4YKa), OT HAMIPSKEHUS Ha KOHITaX TPOBOTHUKA; 3aBUCUMOCTH
COMPOTHUBIIEHUS OT JUTMHBI TPOBOJIHMKA, IJIOIIA/INA €r0 OMEPEYHOTO CEUCHUS U
YAETBHOTO COPOTUBIICHHUS.

[IpoBepka npaBuia AJig SIEKTPUUECKOTO HAMPSIKEHUSI PU MTOCIIEI0BATETbHOM
COCTMHCHUHN TPOBOJHUKOB; TPAaBWJIA I CUJIBI DJIEKTPUUECKOTO TOKa TpH
napauiebHOM COEMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue se6neHus 6 npupode: SIEKTPUUECKHE SIBICHUS B aTMmocdepe,
ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE 110JI€ 3eMJTH, Ipeid MoItocoB,
POJIb MAarHUTHOTO OJIS JUISl )KU3HU Ha 3eMJIe, TOJISIPHOE CUSIHUE

3.18

Texnuueckue ycmpoticmeéa: >IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CU€TUMK DJEKTPUYECKOH HHEPIUHU, HIIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIC AJIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKHUE
MIPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19

DJIEKTpOMarHuTHbHIC BOJHEI. [1IKkasa 31eKTpOMarHuTHBIX BOJIH




3.20 JlydeBas mozenb cBeta. [IpsaMonHeitHOe pacIpoCTpaHEHHE CBETA
3.21 3akoH oTpaxeHus cBera. [nockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xon nydeid B muH3e. DOKycHOE paccTosiHUE JIUH3bI. OnTHYECKas cuiia
' nun3sl: D = 1/F
3.25 I'1a3 xak onrtuueckas cucrema. OnTudeckue mprudopsI
lIpaxmuueckue pabomul

W3mepenune onTuyeckoi cuiibl coOMparomeil TMH3bI; POKYCHOTO PacCTOSHUS
coOuparoleit TUH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOTJa IMpeIMeT pacIojiokeH B JBOWHOM (OKyce), TOKa3aTeisi MpeIOMIICHHUS

3.26  crekia.

HccnenoBanne cBoiicTBa H300pa)K€HUs,, IOJYYEHHONO C IOMOIIBIO
coOuparolen TUH3bI; U3MEHEHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia IPEJIOMJIEHHs CBETOBOIO JIyda OT yIJia IaJIeHUs Ha I'paHule
«BO3JIyX — CTEKIIO»

397 Qusuueckue senenuss 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Ted,
ONITHYECKHUE SBJICHUS B arMochepe (1BeT Heba, pedpakius, pagyra, MEPax)

398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIAPaT, ONTUYECKHE
CBETOBOJIbI

4 KBAHTOBBGIE SABJIEHUA

41 PanunoaktuBHOCTH. Anba-, 6eTa-, ramma-u3nyuenus. Peakiun anbga-u Oera-
pacnaga

49 Omnwitel Pesepdopna mo paccesnuro anba-gactui. [lmanerapras mMopaens
aToMa

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuon monypacnana aTOMHBIX siAEp

4.5 SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3aPsIOBOTO U MaCCOBOTO YHCE
Quzuueckue sA6neHUs 8 npupode. €CTECTBEHHbBINM paJuoaKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4Yd, PaJAMOAKTUBHOE W3JIyYEHHE NPUPOIHBIX MHHEPAJIOB,
JENUCTBUE PAAMOAKTUBHBIX M3TyYEeHUN HA OPTaHU3M YeIOBEeKa

47 Texnuueckue ycmpoticmea: ClIEKTPOCKOII, UHAUBUAYAJIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHad SOHEPTETUKaA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) Yuebnuk. ®usuka / 7 knacc / 6a3oBbiii ypoenb / .M. Ilepoikun, A.W. ViBanos /
Mocksa / IIpocBemenue, 2023

2) Yuebnuk. ®usuka / 8 knacc / 6a3oBbii ypoBeHnb / .M. [lepoimkun, A.W. ViBaHnos /
Mocksa / IIpocsemienne, 2024

3) YuebOnuk. ®usuka / 9 knacc / 6a30Bbiii ypoens / .M. Ilepsikun, A.W. MBaHoB,

ITerpoBa M.A., / Mocksa / IIpocBemenue, 2025

METOINYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

1) Yue6uoe mocobue / Coopuuk 3ama4 o pusuke / 7-9 xiaccet / B.W. JIykamuk, B.E.
NBanoBa / Mocksa / IIpocBerienue.

2) YuebHoe nocobue / CoopHuK 3aa4 no ¢pusuke / 7-9 xknaccel / A.B. [lepbiukus /
MockBa / Dk3ameH.

3) Yuebnoe nocodbue / CoopHuUK 3aaa4 1o ¢pusuke / 7-9 kinaccer / J1.O. ['enaeiHmTeHH,
JILA. Kupuk, U.M. I'ensdrat, nox pexn. B.A. Opnosa / Mocksa / Unekca.

4) YueOnoe nocodue / CoopHUK 3a71a4 1o pusuke / 7-9 knaccel / PenieHue KiIr04eBbIX

3agad no ¢usuke / JI.O. I'enneitnmreiin, JI.A. Kupuk, U.M. I'enbdrat / Mocksa / Unekca

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1) Poccwmiickas snexTpoHHas mkona https://resh.edu.ru/

2) CAAM I'MA, PEIITY BIIP: OGpa3oBaTenbHbli HOPTAJ I MOJTOTOBKH K SK3aMeHaM
https://ege.sdamgia.ru/
3) EAMHOE COAEPXXAHUE Eaunoe conepskanue o01ero oopa3oBaHus.

Meroaunueckue matepuansl https://edsoo.ru/metodicheskie-materialy/
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