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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa o ¢gu3uke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHWsI COCTABIIEHA HA OCHOBE MOJIOKEHUH U TpeOOBaHMN K
pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOW 00pa3oBaTeNbHOU MporpaMmel, ipeactaBieHHbXx B PI'OC 00O, a taxxke
¢ yuérom deaepanbHOil pabodeil mporpaMMbl BociuTanus 1 KoHIenmy npenogaBanus yaeOHOTro mpeamera « Du3nkay.

C.B. JlozoBenko T.A. TpymmnHa Meroaudyeckoe mnocodue «Peanusanusi o0pa3oBaTebHBIX NPOrpamMm
€CTECTBCHHOHAYYHOH M TEXHOJOrH4eCKOH HANPaBJIECHHOCTEeH Mo (Qu3MKe C HCHO0Jb30BaHMEM O000PYIOBAHMS LEHTPA
«Touka pocra»», MockBa, 2021

[TporpaMMa 1o gu3uke Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHUsl COCTABIIEHA HA OCHOBE IOJIOKEHUH U TpeOOBaHMU K
pe3ysbTataM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOI 00Opa3oBarenbHON mporpammsl, npeacraBieHHbix B @I'OC 000, a Takxe
¢ yueToM (eaepanabHOi pabouell mporpaMMbl BOCHIUTaHMS U KOHUENIUH MPENojaBaHusl yueOHoro npeamera « Puznukay.

CopnepxaHue NporpamMmbl o (PU3UKE HANpPaBICHO Ha (POPMUPOBAHNUE €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOUIUXCs U
OpraHM3alMI0 U3yueHUsl (PU3MKHU Ha JEeATEIbHOCTHOM OCHOBE. B mporpamme no ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH y4€OHOTO
npeamera B peanuzauuu tpedoBanuit ®I'OC OO0 k muaHUpyeMbIM JUYHOCTHBIM U METaNpPEAMETHBIM pe3yJbTaTaM 00yueHus, a
TaK)K€ MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHus.

[Iporpamma 1o Qu3nke ycCTaHABJIMBAET pacHpeaesiecHue YdyeOHOro Marepuayia Mo TojaM oO0ydeHus (Mo Kiaccam),
npeajiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEM 00yJaroInuXCsl.

[Iporpamma no ¢usuke pa3paboTaHa € ILEJNbI0 OKa3aHWAd METOJMYECKOW MOMOIIM YYHUTENI B CO3JIaHUU pabdoueit
IPOrpaMMBbI 110 y4€OHOMY MPEAMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYUYHBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TPOIIECCOB M SIBICHHM, M3yYaeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH W (huU3MYecKoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHMHY MHpa, NPEIOCTaBiseT HamOojee SICHble 00pa3lbl NMPUMEHEHHs] HAyYHOTO METoja
MO3HaHMsI, TO €CTh CII0C00A MOTy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 IMaBHBIX 3a7a4 (PU3MYECKOTO O00pa3oBaHUs B CTPYKType oOmero oOpa3oBaHHs COCTOUT B (POPMHUPOBAHUU
€CTECTBEHHOHAYYHO! rpaMOTHOCTU U MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenue ¢pu3nku Ha 0a30BOM ypOBHE MPEANOJaraeT oOBlaJeHUE CIASAYIOIMUMHA KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIUMHU
€CTECTBEHHOHAYYHYI0 TPaMOTHOCTb:

| HAy4YHO OOBSCHSTH SIBJICHUS,

| OLIEHMBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS;

| MHTEpIpPETUPOBATH JAHHBIE U UCIIOIb30BaTh HAYUHBIE I0KA3aTEIbCTBA JUIsl IOIYYEHUS BEIBOJIOBY.

[enu n3zydenust Gu3MKU HA YPOBHE OCHOBHOT'O 00I1IET0 00pa30oBaHus ONpe/eeHbl B KOHIICTILIMY MPENoAaBaHus y4eOHOTO
npenmera «@usuka» B oOpa3oBaTelbHbIX  opraHuzauusix  Poccuiickoit ~ @enepaimu, peamu3ylONIMX  OCHOBHBIE



00111e00pa3oBaTebHbIE MPOTPAMMBI.
[enu uzyuenus Gpusuku:

il

npuoOpeTeHne WHTEpeca M CTPeMJICHUS OOydJalomuXCs K HAyYHOMY W3YYEHHUIO TIPUPOIBI, pa3BUTHE HX
HMHTEIJICKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMpPEACTaBICHUI O HAay4YHOM METOJAE IMO3HaHUS W (POPMUPOBAHUE MCCIEIOBATEIBCKOTO OTHOIICHHUS K
OKPY KaIOIIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa U3yYeHHUS OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX
3aKOHOB (DU3HKHU;

dhopmMupoBaHUE IPEACTABICHUM O pOIU (GU3UKH JIJIsl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;
pa3BUTHE MPEJICTABICHUN 0 BO3MOXHBIX cepax Oyayiieit npodeccunoHaabHON ASSTEIbHOCTH, CBSI3aHHOU ¢ (PUBHUKOH,
MOATOTOBKA K JIalibHEHIIIeMy O0y4YEHHUIO B 3TOM HAlpaBJICHUHU.

JlocTuxeHue 3TUx 1eel mporpaMmal 1o (pu3MKe Ha YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus 00ECIeUnBaeTCsl pelICHUEM
CJIEIYIOLIUX 3a/a4:

i

pUOOpETeHNE 3HAHUN O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUUYECKHX, TETUIOBBIX, dJIEKTPUIECKUX, MATHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

pUOOpPETEHNE YMEHU ONUCHIBATh U OOBSICHATH (DM3UUECKUE SBJICHHS C MCTIOJIb30BAaHUEM MOJTYyUYEHHBIX 3HAHUIA;
OCBOEHHE METOJIOB PEIICHUS MPOCTEHUIITNX PACUETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3UUECKUX MOJEJICH, TBOPUECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HaAOMIONaTh TPUPOAHBIC SBJICHHWS W BBINOJNHATH  ONBITHI, JIAOOpaTOpHBIE pabOTHl U
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ WHpOpMalKe (HU3NUECKOTOo COACP)KAHMS, BKJIIOYas WHOOPMAIMIO O COBPEMEHHBIX
JTOCTUKEHUSIX (PU3UKU, aHATIU3 U KPUTHUECKOE OLICHUBAHNE UH(POpMAITUH;

3HAKOMCTBO €O c(pepamu mpodeccuoHaaIbHON AeATETbHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU TEXHOJIOTUSIMH,
OCHOBAHHBIMU Ha IOCTHIKEHUSIX (PUBHMUECKON HAYKH.

OO6m1ee Yncio yacoB, PEKOMEHI0BaHHBIX 711 U3yueHus Gu3uku Ha 6a30BOM ypoBHE, — 238 4acoB: B 7 Kjacce — 68 yacoB
(2 gaca B Hememwo), B 8 kijacce — 68 uacoB (2 yaca B Hegemwo), B 9 kmacce — 102 wyaca (3 uyaca B Hemento).

[Ipennaraemsiii B mporpaMme mo (pusmnke nepeyeHb J1adopaTopHbIX paboT U OMBITOB SIBISAETCA PEKOMEHIATEIbHBIM, YUUTEb
JiesaeT BhIOOp MpHU MPOBEACHUU JTa0OPAaTOPHBIX paOdOT M OMBITOB C YUYETOM WHAMBHAYAIbHBIX OCOOCHHOCTEH O0YyJaroImuxcs,



CIIMCKA OKCIICPUMCHTAJIbHBIX 3a,HaHHﬁ, npcajraraCMbIX B paMKaX OCHOBHOTI'O I'OCYAdpCTBCHHOI'O 3K3aMCHa I10 (1)I/ISHKC.

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Du3uka u eé poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka O npupoje. ABieHust npupoabl. DuU3NUecKUe SBICHUS: MEXaHUYECKHE, TEIUIOBBIE, JJIECKTPUUECKHUE,
MarHUTHbIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenue ¢usnueckux BenuunH. Dusnueckue npubopel. IlorpentHocTs U3MEpeHUI
MexyHapoaHasi CUCTEMA €IUHMUII.

Kak ¢uszuka u npyrue ecrecTBEHHbIE HayKH HM3ydalOT Npupoay. EcTecTBeHHOHayudHBI METOJ MO3HAHUS: HaOIIOJCHUE,
MIOCTAHOBKA HAY4YHOTO BOMPOCA, BBIJIBIKEHUE THUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE HaOII0AaeMOTO
sBiieHns. Onucanne PU3NYeCKux SBJICHUN C TTOMOIIBI0 MOJIENEH

Hemoncmpayuu.

1. Mexanuyeckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. duznyeckue mpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUHN aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuvie pabomoul u onvimel.

1. Omnpenenenue 1eHbI JEICHUS KAl U3MEPUTEILHOTO Tprudopa.

2. W3mepeHue pacCTOSHUMN.

3. Usmepenue o0bEMa KUJIKOCTH U TBEPIOTO Tea.

4. OmnpexneneHue pa3MepoB MaJIbIX TEN.

5. H3mepenue temmnepaTypbl IPH MOMOIIHU KUJKOCTHOIO TEPMOMETPA U IaTUUKA TEMIIEPATYPhI.

6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJIETA MIApUKA, MYIICHHOTO TOPU30HTAJIBHO, TEM

OonblIe, 4eM 0OJIbIIE BBICOTA ITyCKA.
IlepBoHaYa/ibHbIE CBeICHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxenue yactull BemecTBa. CBA3b CKOPOCTH JIBIKCHHSI YacTHIl C Temmeparypoi. bpoyHoBckoe aBuxeHue, nuddysus.
B3anmoneiicTBre YacTull BEIIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPbIX (KPUCTAIITMYECKUX) Ted. B3anMocCBs3b MexX1y



CBOMCTBaMM BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX U MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJEI.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO JBUKECHHSL.

2. Habmonenue muddysuu.

3. HalGmronenue siBneHui, 00bACHSIOMUXCSA TPUTKEHUEM WM OTTAIKMBAHUEM YaCTHUIl BEIIECTRA.

Jlabopamopnwvie padbomoul u onvimol.

1. Orenka nuameTpa aToMa METOJI0OM PsIIOB (C UCTIOIb30BaHuEeM (poTorpaduii).

2. OmnbIThI 110 HAOJIOIEHUIO TETJIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JABHKeHNE M B3aUMOIEUCTBHE TeJl.

Mexannueckoe JBUKEeHUE. PaBHOMepHOe U HepaBHOMEpHOe JBWkeHHE. CkopocTh. CpenHsss CKOpOCTh IMpHU
HEPAaBHOMEPHOM JIBI)KEHUU. PacueT myTu U BpeMEHU JBUKECHMUS.

SBnenue nHepuun. 3aKOH UHEPIMU. B3auMoieicTBUE TEN Kak MPUYMHA U3MEHEHUs] CKOPOCTHU ABWKEHUS Tesl. Macca kak
Mepa uHepTHOCTH Tena. [InoTHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIE 00beMa BElleCTRa.

Cwia kak xapakrepucThka B3aummoneucTBus ten. Cuia ynpyrocth M 3akoH ['yka. HM3mepenue cuiabl ¢ MOMOLIBIO
JWHAMOMETpA. SIBlIeHHE TATOTEHUS U cuia TsokecTd. Cuila TsKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecomocTs. CrioxkeHue
CWJI, HAIIPABJICHHBIX 10 OJHOU npsiMoil. PaBHoaelcTByromas cui. Cuia Tpenusi. TpeHue CKOJIbKEeHHS U TpeHUe Mokosi. TpeHue B
MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroienre MeXaHM4eCKOTo ABUKECHUS Tea.

N3Mepenune CKopoCTH MPAMOJIMHEUHOTO ABUKECHMUS.

HaOmronenue siBjeHUs HHEPIUH.

HaOGmronenre nu3MeHeHHsl CKOPOCTH MPH B3aUMOACHCTBUM TEJ.

CpaBHeHHME Macc MO B3aUMOJICHCTBUIO TEIL.

6. CnokxeHHe CUII, HAallPABJICHHBIX IO OJTHOM IPSIMOA.

Jlabopamopnsie padbomot u onvimel.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIIApUKa B )KUIKOCTH, MOJICITH DJIEKTPUUECKOTO aBTOMOOWIISI M TaK
nanee).
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2. OmnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS OpyCKa WU IIapHKa MO0 HAKJIIOHHOM MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHl, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHUA (edopMalium) Mpy>KUHbI OT MPUII0KEHHON CHITBL.

5. OnbITel, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHUS OT Beca TeJla M XapaKTepa CONPUKACAIOLIUXCS

ITIOBEPXHOCTEN.
JJaBieHue TBEPABIX TeJl, KUIKOCTEH U ra3os.

JaBnenne. CnocoObl YMEHBIIICHUSI U yBEIWYEHUs AaBjicHUA. J[aBiaeHue raza. 3aBUCMMOCTbH JIaBJICHHUSI ra3a OT o0beMa,
temneparypsl. llepenaya naBneHus TBEpABIMM TENaMU, XUIAKOCTSIMU U rasamu. 3akoH [lackais. IIHeBmaTmyeckue MalvHBL
3aBUCUMOCTh JABJICHMS >KHJIKOCTH OT TiyOuHbl. ['mapocratmueckuii mapagokc. CooOmarommuecs cocynbl. ['uapaBinyueckue
MEXaHU3MBI.

AtMocdepa 3emnum u arMocepHoe naBiaeHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHOM o0osouku 3emud. OmnbIT
Toppuuennu. M3mepenne arMochepHOro AaBieHUsA. 3aBUCUMOCTb aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HAJ YPOBHEM MODSL.
[TpuOops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBuE >KMAKOCTM W Ta3a Ha MOTPYKEHHOE B HUX Teio. BeiTankuparomas (apxumenoBa) cuia. 3akoH Apxumena.
[InaBanue ten. BozmyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs )KUAKOCTHIO U Fa30M.

CooOmatomuecs CoCy/Ibl.

['mapaBarueckui mpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOrPYKEHHOM YACTH TeJa U MIIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIECH CAJIBI BECY BBITECHEHHOU KUIKOCTH.

VYcmoBrue muiaBaHUs TEN: IUJIABAHUE WJIM TOTPYXKEHHE TEN B 3aBUCUMOCTHM OT COOTHOILIECHMS IUIOTHOCTEM Tena WU
KUIKOCTH.

Jlabopamopuvie padbomoul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHON B )KUIKOCTh YACTH TeJa.

2. OmnpeneneHue BbITAIKUBAIOLIEN CHIIbI, JEHCTBYIOIIEH HA TEI0, IOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, AEMCTBYIOIICH HA TEJIO B )KUIKOCTH, OT MACChl Tela.

NN B W=



4. OnbIThl, JEMOHCTPUPYIOIINE 3aBHUCUMOCTb BBITAJIKUBAIOIICH CHIIbI, JACHCTBYIONIEH Ha TEJIO B KUIAKOCTH, OT O00BEMaA
MOTPYKEHHOMU B JKUJIKOCTh YaCTH Teja U OT IJIOTHOCTH KUIKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OTIPEICIICHUE €€ TPY30M0bEMHOCTH.
Pa6oTa 1 MOITHOCTB. JHEPrHU.

Mexannueckas pabora. MOIIHOCTS.

[IpocThie MeXaHW3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio paBHOBecusi pbiuara. [IpumeHeHue mnpaBuia
paBHOBecHUs pblyara Kk 0yioky. «3ojioToe mpaBuiio» MexaHnuku. Koadpdumment nonesnoro neiictBusa (nanee — KIIJ) mpocthix
MexaHu3MOB. [IpocTeie MEXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpaiiienne oqHOro Bua MEXaHUYECKON SHEPTUU B
JIpYroi. 3aKOH COXPaHEHUS SHEPTHH B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomoul u onvimel.

1. Onpenenenue pabOThl CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUH TeJla IO TOPU30HTATILHON TOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM paBHOBECHS pblUara.

3. Msmepenue KIIJ/] HaKIOHHOM MIIOCKOCTH.

4. N3ydeHue 3akOHA COXPAHEHUS MEXAHUYECKON SHEPTUH.
8 KUIACC

TermoBble sIBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BellecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJI.
OMbIThL, TOATBEPKAAIOLIME OCHOBHBIE MMOJI0KEHUS MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpuctammudyeckue u amopdusie Tena. OObsicHeHUe
CBOMCTB Ta3oB, >XUIKOCTEH W TBEPIBIX TEJI HAa OCHOBE IOJOXEHUU MOJICKYISIPHO-KMHETHYECKON Teopuu. CmauuBaHue U
KalWJUISIPHBIC SIBJIEHUS. TEII0BOE pACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMXKEHUsI vacTuil. BHyTpeHHssi sHeprus. CrocoObl
W3MEHEHUsS] BHYTPEHHEH OSHEpPruu: TeIionepeaaya W CcoBeplieHue padoTel. Buasl Termmonepemaun: TEIUIONPOBOJAHOCTD,
KOHBEKIIUS, U3JIyYCHHUE.

KonudecTBo TemmoTel. Y aenbHas TEIIOEMKOCTh BeIIecTBa. 1ermIoo0MeH M TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO
Oamanca. [lmaBneHue W OTBepJEBaHME KPUCTAUIMYECKUX BEIIECTB. YAeNbHas TeruioTa IuiaBieHus. [lapooOpa3zoBanue wu



KOHJICHCAIIHSI. I/ICHapeHI/IG. Kunenwe. Y,Z[GJ'H)HaSI TCILIOTA Hap006pa3013aHI/151. 3aBHUCUMOCTbD TEMIICPATYPHBI

aTMOC(EPHOTO JaBIICHUS.
BrnaxnocTts Bo3ayXxa.
DHeprus TOIINBA. Y JIeNIbHAs TETUIOTa CTOPAHUSI.
[Tpunnumner paboTsl TemnoBbix aABurarenei KI1/ termnoBoro nsurarens. TeruioBble ABUTATEIN W 3alldTa OKPYIKAIOIICH

Cpenpl.

3aKOH COXpaHEHUS U MIPEBPAICHUS SHEPTUH B TEIJIOBBIX MTPOIECCAX.
Hemoncmpayuu.

WX AN R WD =

HaGmronenrie 6poyHOBCKOTO JBUKEHUS.

Hab6monenue muddyzuu.

Habnronenue sBieHnii CMauyuBaHUs U KalTWJUISIPHBIX SIBIICHUH.
Habnrogenue TeraoBoro pacumpeHust Tel.

N3MmeHeHue AaBJICHU I'a3a ITPH USMCHCHUU 00BEMa 1 HarpCBaHNH UJIN OXJIAKIACHHH.

[IpaBuia usmepeHus TeMiepaTyphl.

Buae! Terionepenayn.

OxJ1aXKIeHUE NMpY COBEPILICHUU PAOOTHI.

HarpeBanue rpu coBepiiieHuN paboThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHUE TEMIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HabGmroienue KumeHusl.

12. HabmtoieHre moCcTOSTHCTBA TEMITEpaTyPhl ITPH TJIABICHUH.
13. Moenu TerI0BBIX ABUTaTEIICH.

Jlabopamopuvie padbomul u onvimel.

SN e

OnpIThl 1O OOHAPYKEHUIO TEHCTBUSI CUIT MOJIEKYJISIPHOT'O IPUTSKEHUSI.
OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.

OTBITHI TIO H8,6JHO)1€HI/IIO TCIIJIOBOI'O paCIMPCHUA Ia30B, )KHJIKOCTCﬁ u TBéplIBIX TECII.

OmnpeneneHue AaBieHUs BO3AyXa B OalJIOHE IITTpHIIA.

KUIICHUA OT

OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHuUs WM OXJIaXKICHUSI.
[IpoBepka TrUMOTE3bl JIMHEWHOW 3aBUCUMOCTM JUIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUECKOM TpyOke ot

TEMIIEPATYPHI.



7. HaOmronenue u3MeHeHUs BHYTPEHHEH SHEpTUH Tejla B pe3yJibTaTe TeIlonepeau U padboThl BHEITHUX CHIL.

8. HccnenoBaHue sBIEHMS TEILIOOOMEHA IPH CMEIIMBAHUH XOJIOIHOM U ropsYei BOJIBI.

9. Omnpenenenrie KOIUYECTBA TEILIOTHI, IOJYYEHHOTO BOJAOW MPU TEIIIOOOMEHE C HAIPETHIM METATIMYECKUM LIMIIMHIPOM.

10. OnpeneneHue yAeIbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBaHue npoiecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENbHOM BIa)KHOCTH BO3TyXa.

13. OnpenienieHne yaeabHOM TEMIOTHI IUIABICHUS JIb/IA.

DJIEKTPUYEeCKHEe U MATHUTHbIC SIBJICHHS.

OnekTpuzanus Tea. J[Ba poaa 3JeKTpUUECKUX 3apsaoB. BzaumoneiicTBue 3apsikeHHbIX Ted. 3akoH KynoHa (3aBUCUMOCTH
CUJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEIMYHMHBI 3aPSAJI0B U PACCTOSHUS MEKIY TEJIaMu).

Onektpuyeckoe nosie. Hanpssk€HHOCTH anekTpudeckoro mnosia. [IpuHUMI Ccynepno3uuuy S3JEKTPUYECKUX TMosied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuyeckux 3apsa0B. DNEMEHTAPHBIN AIeKTpuyeckui 3apsaa. Ctpoenue atoma. [IpOBOTHUKY M AUDIIEKTPUKH.
3aKOH COXPaHEHHUs MIEKTPUUECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUSI CYIIECTBOBAHUS DJICKTPUUECKOTO TOKAa. VCTOYHMKUA TOCTOSIHHOTO TOKa. JleicTBus
AJIEKTPUYECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B KUJKOCTSIX U Ta3ax.

OnekTtpuueckas nenb. Cuiia Toka. DIeKTpUiecKkoe HamnpsbkeHre. COnpoTUBIECHUE TPOBOAHKUKA. Y IEIBHOE CONPOTHUBICHUE
BemecTsa. 3akoH Oma i ydactka 1enu. [locinenoBaTenbHOE U HapaIIEIbHOE COETMHEHNE IPOBOIHHUKOB.

PabGoTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKa. 3akoH Jlkoyns—JIeHnna. DnekTpudyeckue 1enu U moTpeOouTeNnu eKTPUIEeCKON
sHepruu B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHblE MarHuThl. B3anmoneicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noJjie. MarHuTHoe moje 3eMJId U €ro
3Ha4YeHue I KU3HU Ha 3emsie. OnbIT Opcrena. MarHuTHOE MOJie JIEKTPUYECKOro TOKa. [IpuMeHeHue 3IEKTpOMAarHuToB B
TeXHUKE. [lelicTBUE MArHUTHOrO IMOJS HA NPOBOJHUK C TOKOM. OJEKTPOABUTATENb IOCTOSHHOrO TOKa. lcmomb3oBaHue
AIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapazes. SBnenue nekTpoMarHUTHOW MHAYKIUHU. [IpaBuino Jlenuma. Dnexrporeneparop. CrnocoObl MogyydeHus
AIEKTPUUECKOU SHEPTUH. DIIEKTPOCTAHIIMU HA BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

1. DnexTpuzauus Tel.

2. JIBa poja 3JI€KTpUYECKUX 3apSA0B U B3AMMOJIEHCTBHE 3apSyKEHHBIX TeEIL.



YCTpONCTBO U JIEUCTBUE HIICKTPOCKOTIA.

DnekTpocTaTuyecKasi UHIyKIUS.

3aKOH COXPaHEHHUS ANEKTPUUECKUX 3aPSI0B.

[IpOBOTHUKH U TUDJICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJISL.

WM CTOYHUKH MOCTOSIHHOTO TOKA.

9. JlencTBUA 3IEKTPUUYECKOTO TOKA.

10. DIEKTpUYECKNUNA TOK B JKUJIKOCTH.

11. 'a30BBIi1 pa3ps.

12. U3MepeHue CUJIbl TOKa aMIIEPMETPOM.

13. I3mepenue 3IeKTpUYECKOr0 HANPSKEHUS BOJIBTMETPOM.

14. PeocTar u Mara3uH CONPOTUBIICHUM.

15. B3auMoericTBHAE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3IeJICHUS ITOJI0COB MarHuTa.

17. MoaenupoBaHue MarHUTHBIX I1OJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTHOE noJie TOKa. DJIEKTPOMArHur.

20. JlericTBHE MATHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

21. DNeKTpOaABHUraTENb MOCTOSIHHOTO TOKA.

22. UccnenoBaHue SIBICHUS 3JIEKTPOMATHUTHOM MHTYKIIVH.

23. OnbrTel Dapagest.

24. 3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBHM €r0 BO3HUKHOBEHMUSI.
25. DnexTporeHepaTop NOCTOSSTHHOTO TOKA.

Jlabopamopuvie pabomout u onvimel.

OnBITHI IO HAOTIOACHUIO DJICKTPU3AIUH TNl MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanne NelCTBUS AIEKTPUYECKOTO MOJI HA TPOBOIHUKHU U AUDJICKTPUKH.
COopka u mpoBepka pabOThI JIEKTPUUECKOM IIEMH TOCTOSTHHOTO TOKA.
W3mepeHne u perynmpoBaHue CUIIbl TOKA.

N3mepeHne u peryampoBaHue HaPsKEHUS.
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. HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSKECHUS HA
pe3ucrope.

7. OnpIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUUYECKOTO COMPOTUBIIECHUS MPOBOAHUKA OT €r0 JJIMHBI, IUIOAIN
IIOIIEPEYHOr0 CEYEHUs U MaTepuaa.

8. IIpoBepka nmpaBuia CIOKEHUS HAMPSIKEHUHN MPH MTOCIEA0BATEILHOM COEIMHEHUN JBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia AJIs CAJIbI TOKA MPU NMAPAIIIETBHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI IEKTPUUECKOT0 TOKA, UAYIIETO YEPE3 PESUCTOP.

11. Onpenenenne MOIHOCTH AJIEKTPUYECKOTO TOKA, BBIICIISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JJAMIIOUKY, OT HANPSKEHUS Ha HEM.

13. Onmpenenenue KIIJ[ HarpeBatesns.

14. UccnenoBaHne MarHUTHOTO B3aWMMOJIECUCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOT'O MOJISl HOCTOSTHHBIX MarHUTOB MTPU UX OOBEAMHEHUH U PA3/ICIICHUN.

16. UccnenoBanne NEeMCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIIHME 3aBUCUMOCTH CHJIBI B3aMMOJCHCTBHUS KAaTyIIKM C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIIPABJICHUS TOKA B KaTYyIIKE.

18. U3y4yeHune qelcTBUsI MArHUTHOTO TTOJISL HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3y4eHue padoThl JIEKTPOIBUTATEIIS.

20. U3mepenue KII/ 351eKTpoABUTraTENbHON YCTAHOBKHU.

21. OnbITHI O UCCIIETOBAHUIO SIBJIICHHS 3JIEKTPOMAarHUTHON MHAYKIMU: UCCIIEIOBAHNE U3MEHEHU 3HAUEHUS U HAIIPABIICHUS

UHAYKIUMOHHOI'O TOKA.
9 KITACC

MexaHn4deckue iBJICHUSA.

Mexannueckoe nBmkeHue. MarepuanpHasd Touka. Cucrema otcu€ra. OTHOCHTENIBHOCTh MEXAHUYECKOTO JBHXKCHUS.
PaBHOMEpHOE NpsMONMHENHOE ABMKEeHKHE. HepaBHOMEpHOE npsAMoMHEHOe nBukeHne. CpeHsAsl 1 MTHOBEHHAs] CKOPOCTh TENa
IIPU HEPABHOMEPHOM JIBH)KCHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeTHOe aBkeHue. CBoOoaHoe najaenue. OnbiTel [Nanmes.

PaBHOMEepHOE JBHXKEHME 10 OKpyKHOCTU. llepnon u wyactora oOpameHus. JluHeilHass M yrioBas CKOpPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE.

IlepBsiii 3akoH HeroTona. Bropon 3axkon Herotona. Tpetuit 3akon Herotona. [IpuHnmn cynepno3unuu cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHI1a TPEHHSI CKOJIBKEHUS, CUIIa TPEHUS TIOKOSI, IPYTUE BUIbI TPEHHUS.

Cura TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUsS. Y CKOpeHHe CBOOOAHOro maaeHus. J[BmkeHue miaHeT Bokpyr CounHna.
[IepBas kocMuueckas CKOpocTb. HEBECOMOCTB M IEPETPY3KH.

PaBHOBecue MarepuanbHOW TOUYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwme TBEPAOTO Tela € 3aKPEIVIEHHOW OCHIO
BpateHus. MomeHT cuibl. LleHnTp TspkecT.

Nmmynse Tena. U3MeHeHne umiyiibea. IMITynbC criibl. 3aKOH COXPaHEHUS UMITYJIbca. PEaKTUBHOE JIBUKEHUE.

Mexanudeckasi pabota 1 MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBa3b d3Hepruu U padotsl. [loTeHnmnanbHas
DHEPIUs TeNd, MOAHATOTO HaJ IOBEPXHOCTHIO 3eMiu. [loTeHnumanpHas sHeprus ckaTou NpyKUHbBI. KuHeTnueckas >HEPrus.
Teopema 0 KHHETHYECKON YHEPTUH. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

AN N

7.
8.
9.

Hab6nronenne MexaHn4ecKoro ABHKEHHS TeJla OTHOCUTENIBHO PA3HBIX TN OTCUETA.

CpaBHeHUE ITyTeH U TPACKTOPUIA JBUKEHHUS OJTHOTO U TOTO KE TeJla OTHOCUTEIHHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpoCcTH U YCKOPEHUS IPSIMOJIMHEHHOTO JIBHKEHUS.

HccnenoBanre mpu3HaKOB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

HabGnronenue nBu>keHUs Teja 1Mo OKPY>KHOCTH.

Habnronenne MexaHMYeCKUX SBJICHUM, MPOUCXONAIIMX B cucreme orcuéta «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBHOKCHUH OTHOCHTEIIFHO KaOMHEeTa (PU3HKHU.

3aBUCUMOCTH YCKOPEHHS Tela OT MAacChl TeJIa U ACHCTBYIOIIEH Ha HETO CUJIBL.

Habnronenue paBeHcTBa CUJI TPU B3aUMOJICHCTBUU TEll.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKCHUH.

10. Ilepenaua umiyiabca Ipy B3aUMOIECHCTBUU TEIL.

11. IIpeobpazoBaHusi 3HEPTUU NPU B3AUMOIECHCTBUU TEJL.

12. CoxpaHeHre UMITYJIbCa IPU HEYTIPYTOM B3aUMOJEHCTBUN.

13. CoxpaHeHue UMIyJibca Npu aOCOIOTHO YIIPYTrOM B3aUMO/ICHCTBUU.

14. HabmroieHne peakTHBHOTO JBHKCHUS.

15. CoxpaHeHne MEXaHM4eCKON SHEPTUU IpU CBOOOIHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU IIPYU JBUKEHUH TEJA MO ACUCTBUEM TPy KUHBI.
Jlabopamopuvie padbomul u onvimel.

1. KOHCTpYI/IpOBaHI/IG TpaKTa JJIid pa3roHa U naﬂLHeﬁmero PAaBHOMCPHOTI'O ABMIXKCHUA HIapHUKa UJIN TCIICKKH.



Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WU IBUKEHUS IApHUKa M0 HAKJIOHHOW TJIOCKOCTH.
OrnpeneneHue yCKOpEeHUs Tesa MPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOU CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIAM MPU PABHOYCKOPEHHOM JABMKEHHHM 0€3 HayaJdbHON CKOPOCTH IyTH OTHOCSTCS Kak pPsi
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUS CKOIBKEHHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenue kodhPUIIMEHTa TPEHUS CKOJbKEHUS.
Ornpenenenue )KECTKOCTU MPYKUHBI.
9. Omnpenenennie pabOTHI CUITBI TPEHUS MPU PABHOMEPHOM JIBMXKCHHUH TeJIa 10 TOPU30HTAIBHON TTOBEPXHOCTH.
10. Onpenenenue paboThl CUIIbI YIPYTOCTH MIPU MOABEME IPy3a ¢ UCIOJIB30BAHUEM HEMOJIBHIKHOTO U ITOJIBUYKHOTO OJIOKOB.
11. I3y4yeHue 3aK0Ha COXPaHEHUS SHEPTHH.
Mexanuveckue Koj1e0aHUS U BOJHbIL.
KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUN: MEPHUOJI, YACTOTa, aMIUIUTyJa. MarteMaTUu4ecKuil u
NpY>KUHHBIN MasiTHUKH. [[peBpaliieHne sHepruu npu KojaeOaTeIbHOM JBUKEHUU.
3atyxarone koiebanusi. BeinyxaeHHble kosieOanus. Pezonanc. Mexannueckue BosiHbL. CBOMCTBa MEXaHUUYECKUX BOJIH.
[IpononbHBIE U TIOTIEPEYHbIC BOJIHBI. [[JTMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHudecKue BOJHBI B TBEPAOM Telle,
CEMCMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U BhicOTa TOHA. OTpaskeHue 3Byka. MIHGpa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
Hab6nronenue konebanuit TeJ o1 ACHCTBUEM CHITBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGmronenue BoIHYXICHHBIX KOJIEOaHUI U pe30HaHCa.
Pacnpoctpanenue npogoJibHbIX U MOMEPEYHbIX BOJH (Ha MOJIETH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKHI pPE30HAHC.
Jlabopamopuvie padbomul u onvimel.
1. Omnpenenenuie 4aCTOTHI U EPHOJIA KOJIeOaHU MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOThI U Mepro/ia KoaeOaHuil Mpy>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH Mepruoa KojieOaHUI MOBEIIEHHOTO K HUTH I'py3a OT JUIMHbI HUTH.
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4. ViccnenoBaHue 3aBUCUMOCTH NIEPHO/JIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH NIEPUOJA KOJIEOAHUH TPy3a, IOJBEIIEHHOTO K HUTH, OT MAaCChI Ipy3a.
6. OnBITHL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh NIEPHOIA KOJICOAHUI MPYKUHHOTO MAasATHUKA OT MAcChl Ipy3a U KECTKOCTH
MPY>KUHBL.
7. W3mepenue yckopeHusi CBOOOHOTO NaJeHMUSI.
DJIEKTPOMATHUTHOE T0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHbIE BOJIHBI. CBOWMCTBA AJEKTPOMArHUTHBIX BOJH. [lIKkanma 3neKTpOMarHUTHBIX
BOJIH. Criob30BaHUE AIEKTPOMATrHUTHBIX BOJIH [ COTOBOM CBS3U.
DIleKTpOMarHuTHas rpupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoJHOBBIE CBOIMCTBA CBETA.
Jlabopamopnwvie pabomoul u onvimol.
1. M3yyeHue CBOWCTB 31€KTPOMATHUTHBIX BOJIH C TOMOLIBI0 MOOMIIBHOTO Tesle(oHa.
CgeToBbIE AABJICHMS.
JlyueBas monenes cBera. Mcrounukum csera. IlpsmoinmHeiiHoe pacnpocTtpaHeHne cBeTta. 3armeHus CosHma u JIyHBI
Otpaxenue ceera. [lmockoe 3epkaino. 3aKOH OTpaKEHUsI CBETA.
[Ipenomnenue cBeta. 3aKkOH mnpenomieHus cBera. [lojlHOE BHYTpeHHeEe OTpakeHue cBeTa. Mcrmoiab30BaHHE MOJHOIO
BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox nydeit B ymu3e. OnTudeckas cucrema Qoroamnmnapara, MHUKpPOCKOMa M Teneckoma. [1a3 kak onruyeckas
cucrema. banm3opyKkocTh U 1aabHO30PKOCTb.
Paznoxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. Cro)KeHne CrieKTpaibHBIX IIBETOB. [{ucmepcust creta.
JHemoncmpayuu.
[IpssmMonHEeHOE paclpoCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenne n300pa>keHUI B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue csera.
OnTruyecKkuil CBETOBO/I.
Xop my4deid B coOUparoLei JIMH3e.
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7.
8.
9.

XoJ JIydeu B pacCEUBAIOIIECH JIMH3E.
[Tomrydenune n300paskeHU C TOMOIIBIO JTUH3.
[Tpunuun nevictBus dporoanmnapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. Tlony4deHnue 6e10Tro CBETa MPH CI0KESHUN CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomoul u onvimol.
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6.
7.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXEHHS CBETOBOTO JTyda OT yIJia MaeHHUS.

N3yuenne xapakTepUCTHK N300paKEeHHSI IPEAMETA B TFIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHUS CBETOBOTO JIy4a OT yTila MaJeHNUs Ha TPAHUIE «BO3IYX—CTEKIION.
[Tonyuenne n300pa>keHU ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONITUYECKOM CHITBI COOMPAIOIIEH TUH3BI.

OmnBITHI IO Pa3JI0KEHHUIO OEJI0T0 CBETA B CIIEKTP.

OnBITHI O BOCIIPUSTHUIO I[BETA IPEIMETOB IIPH UX HAOJIIOICHUN Yepe3 IBETOBBIC (DUIIHTPHI.

KBanToBbIC sIBICHUS.

OmneiTel Pesepdopaa u minanerapHas mozaenb aroma. Moaens atoma bopa. McnyckaHue M MOTJIOIIEHHE CBETa aTOMOM.
KBanThl. JInHENYaTHIE CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramMmma-uziaydeHus. CtpoeHue aToMHoro sijapa. HykimoHHas mMojieflb aTOMHOTO sifpa.
N3otonsl. PagnoaktuBHeie npespamenus. [lepron nomypacnana aTOMHBIX 1IED.

SnepHbie peakunn. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOIO YHCEII. DHEPTHUS CBSA3U aTOMHBIX siep. CBsA3b Macchl U
sHepruu. Peakiuu cuHTes3a u aenenusd anep. Mcrounuku sneprun CosiHIA U 3BE3N.

SnepHas sHepreTuka. J[encTBus paguOaKTUBHBIX U3JIyUYCHUN HA )KUBBIE OPIaHU3MBI.

Hemoncmpayuu.

1
2
3.
4.
5
6.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoa.

HaGmronenue tpexoB B kamepe BusbcoHa.

Pabora cuéTurika HOHU3UPYIOIINX U3TyUECHUH.

Perucrpanus u3nydeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopuvie padbomoul u onvimel.

1. HaOmroaeHue CIUIOMIHBIX U TMHENYATHIX CIIEKTPOB 3Ty YECHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IO TOPMO3HOMY My TH (110 poTorpadusim).

3. W3mepenue painoakTUBHOTO (DOHa.

IHoBTOpHUTEJIHbHO-00001IAKOLINIT MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOTYJIb MPEIHA3HAYEH ISl CUCTEMATHU3allud U 0000IIEHUS MPEAMETHOIO COACPKAHUS U
ONbITa JESATEIIBHOCTH, MNPUOOPETEHHOTO MPU HM3YYEHHH BCEro Kypca (PU3MKH, a TakkKe JUisl MOATOTOBKH K OCHOBHOMY
roCy/1IapCTBEHHOMY 3K3aMEHY 0 GU3uKe AJis1 00ydaromuXxcsl, BHIOPABIINX 3TOT yUEOHBIN NPEIMET.

[Ipy u3ydyeHMHM IaHHOTO MOAYJS PEAIM3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI JEITEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecrieunBaeTcs JOCTH)KEHUE TMPEAMETHBIX M METalpeAMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB OOy4eHHUs, (OpMUpPYETCS
€CTECTBEHHOHAY4YHasl I'PAMOTHOCTb. OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAaHHUS SBJICHUM NPUPOJBI M TEXHUKH, OBJIAJCHHE
YMEHUSMH OOBACHATh (PU3NYECKHUE SBJICHHS, IPUMEHSS MOJYUYEHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHUCJE KaueCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO NEATEIbHOCTHBIA XapaKTep JAaHHOTO pasjielia peai3yercs 3a CYET TOro, YTO 0OYyYarOIIUeECs BBIOJIHSIOT
3aJlaHus, B KOTOPBIX UM MpearaeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUM pPaclio3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE SBIICHUS B OKpY’KaIOLIEH mpupoae u
MMOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJIbI HCCIeA0BaHUs (PU3MUECKUX SBJICHUM, B TOM YMCIE AJS MPOBEPKU TMIIOTE3 U MOJyUYEHUS
TEOPETHUYECKHUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)XKHBIX JOCTHIKEHUM COBPEMEHHBIX TEXHOJIOTHH, Hampumep, MpPaKkTUYECKOro
VICITOJIB30BAHUSL PAa3JIMYHBIX MCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUS BCEX HM3BECTHBIX BUIOB
SHEpPTruMu.

Kaxnas u3 TeM AaHHOTO MOAYJS BKJIIOYAET SKCIEPUMEHTAIbHOE HCCleAoBaHHe o00o0miaroniero xapakrepa. Moaynb
3aBepIlaeTCs MPOBEACHUEM JUATHOCTUYECKON U OLIEHOYHOM pabOThI 3a KypC OCHOBHOTO OOIIEr0 00pa30BaHUs.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

HByLIeHI/IG (1)I/ISI/IKI/I Ha YpPOBHC OCHOBHOI'O 06H_ICFO 06pa:3013aHm HampaBJICHO Ha JOCTHXXCHHUC JIMYHOCTHBIX,



MCTAIIPCAMCTHBIX U IIPEAMCTHBIX O6paBOBaTCJ'II>HI>IX PE3YyJIbTAaTOB.

B pesynbTare u3ydeHuss pU3MKU Ha ypPOBHE OCHOBHOTO 00IIEro oOpas3oBaHus y oOyudaromerocsi 0yayT chopMHUPOBaHbI

CICAYIOIHC JIMYHOCTHBIC PC3YJIbTATHI B HaCTH !
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1) mnaTpuoTHYECKOT0 BOCTIUTAHMS:

- IPOSIBIICHUE MHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PM3MUECKOI HAyKH;

- IEHHOCTHOE OTHOIICHUE K TOCTHKEHUSM POCCUMCKUX YUEHBIX-(PU3UKOB,;

2) rpa:KIaHCKOI0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

- TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKHU;

- OCO3HAHUE BAXHOCTU MOPAJIIBHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

- BOCIPUATHE D3CTETHUUYECKUX KauyecTB (U3MUECKOW HAyKH: €€ TapMOHMYHOTO IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JJAKOHUYHOCTY;

4) HIEeHHOCTH HAYYHOI'0 MIO3HAHMS:

- OCO3HaHUE LIEHHOCTH (PM3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUS MHMpA, OCHOBBI Pa3BUTHUSl TEXHOJOTHUH,
BAXKHEHUILIEW COCTABIIAIOLIEN KYJIbTYPHI;

- pa3BUTHE Hay4YHOU JIFOOO3HATENIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 3I0POBbSI M SMOIMOHAJIBHOI0 0JIArONOJIYYMS:

- OCO3HaHHE LIEHHOCTH 0€30MacHOro 00pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BaXKHOCTH MPaBUII 0€3011aCHOTO
MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJIEKTPUUECKUM U TEIIOBBIM 000PYI0BAHUEM B JOMAIIHUX yCIIOBUSAX;

- ¢(hOpMHUPOBAHHOCTh HaBbIKA peIIeKCUU, IPU3HAHNE CBOETO MTPaBa Ha OLIMOKY U TAKOTO e MpaBa y APYroro 4eioBeKa;

6) Tpy10BOT0 BOCIIUTAHMS:

- aKTHMBHO€ y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/lay (B pamMKax CeMbH, 00pa30BaTeNbHON OpraHu3aluu, ropojaa, Kpas)
TEXHOJIOTUYECKON U COLIMAIbHOM HAaNPaBICHHOCTHU, TPEOYIOIUX B TOM YUCIIE U (PU3NYECKUX 3HAHU;

- HIHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MTpodeccuil, CBA3aHHbBIX C (DU3UKOM;

7) 3K0JI0rH4€CKOr0 BOCIIMTAHUSA:

- OpHUEHTAallMsl Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIS pelleHus 3ahad B 00JacTH OKpY KAroIIEeW Cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJICICTBUN JUIsl OKPYIKAIOLIEH CPELbI;



- OCO3HaHHUE TI100aIbHOI0 XapaKTepa HKOJIOTUYECKUX MTPOOJIEM U ITyTEH UX peLeHMS;

8) ajanTanum K M3MEHSIIOIUMCS YCJIOBUSIM COLMAJILHOM M PUPOIHOI Cpeabl:

| - noTpeOHOCTh BO B3aUMOAECUCTBUHU ITPU BBIITOJIHEHUH UCCIIEA0BAHNN U MPOEKTOB (PU3NUECKON HAIIPABIEHHOCTH, OTKPBITOCTh
OTIBITY U 3HAHUSM JPYTUX;

| - NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO JAESITEIHOCTD;

| - moTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHUU, B TOM uucie (HOPMYIUPOBATh UACH, MOHSATHUS, THIOTE3bI O (PU3HUECKUX

00BEKTaX M SIBICHUIX;

- OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKH;

- IJJTAHUPOBAHKME CBOETO Pa3BUTHsSI B TPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUMU;

| - CTpeMJICHHE aHAIU3UPOBATh U BBISABIISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA M SKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM
(pu3nyecKuX 3HAHU;

| - OLICHKA CBOMX JACHCTBUM C yUETOM BIUSHUS HA OKPYKAIOLIYIO CPEY, BOSMOKHBIX INIOOAIBHBIX IMOCIEICTBUH.
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METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbTaTre OocBO€HHSI MpOrpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHUsi y OOydaromierocs OymyT
chopMHpPOBaHBl MeTampeAMeTHbIE Pe3yJabTaThl, BKIIOYAIONINEC IT03HABATCIbHBIC YHHUBEPCAbHBIC YYeOHBIE EHCTBHSI,
KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YICOHbIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUCOHBIC TCHCTBHS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJoruyeckue 1eMcTBU:
| BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUH);
yCTaHaBJIMBATh CYIIIECTBCHHBIN MPU3HAK KIaCcCU(DUKAIIUN, OCHOBAHUS I 0000IIECHUS U CPABHEHUS;
BBISIBJISITE 3aKOHOMEPHOCTH M IIPOTHUBOPEYMS B paccMaTpUBaeMbIX (haKTaX, JAaHHBIX M HAOJIOICHHSIX, OTHOCSIIUXCS K
(bu3HUECKIM SBICHUSIM;
| BBISIBISTH MPUYUHHO-CIIEJACTBEHHBIC CBSI3W TPHU W3YYCHUW (PU3NYECKUX SBJICHUN W TIPOIIECCOB, JENaTh BBIBOJBI C
WCIIOJIb30BAaHUEM JICTYKTUBHBIX UM WHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUTATh TUIOTE3bI O B3aUMOCBS3IX (DU3UIECKUX
BEJINYMH;
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| caMOCTOSITEIBHO BBIOMpATh CIOCOO perieHus yuyeOHOM ¢u3nueckoil 3afaun (CpaBHEHHE HECKOJIBKUX BapUaHTOB

pelieHus, BEIOOp Haubosee MOAXOIALIETO C YIETOM CaMOCTOSITETIFHO BBIICIEHHBIX KPUTEPHUEB).
Ba3oBble ucciieqoBaTe1bcKHe AeiiCTBUS:
| HCIOJB30BaTh BOMPOCHI KaK UCCIIEOBATEIbCKUM HHCTPYMEHT MIO3HAHMUS;

| MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (DU3HUECKUN SKCIEPUMEHT, HEOOJbIIOe
UCCle0BaHne (PU3NIECKOTO SIBIICHUS;

| OLIEHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAILIKIO, TOTYUYEHHYIO B XOJ€ UCCIEI0OBAaHUS WU SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHMS W BBIBOJBI MO pe3yjbTaTaM MPOBEIEHHOTO HAOIIOJCHUS, OIbITA,
WCCIICZIOBAaHUS;

| MPOTHO3MPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE PU3NIECKUX MTPOLIECCOB, a TAKKE BBIABUTATH PEINOIOKEHUS 00 MX
Pa3BUTHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora c undgopmanueii:

| TPUMEHSTHh Pa3IUYHbIE METOABI, HHCTPYMEHTHI M 3aIpPOCHl PU MOKUCKE H 0TOOpE MH(MOPMALIMK WM JAHHBIX C YIETOM
MPEeI0KEHHOU yueOHOM hu3ndecKkoi 3a1auu;
aHAJIM3UPOBaTh, CACTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (POPM MpeICTaBICHHUS;

| caMOCTOSITEIHbHO BHIOMPATh ONTHMAIbHYIO (OPMY MpEACTABICHUS HHPOPMAINH U WLTIOCTPUPOBATH peliaeMble 3aa9u
HECJIOKHBIMU CXEMaMHU, IUarpaMMaMu, HHOU TpaduKoi U BX KOMOMHALIASMHU.

KoMMyHHKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHbIe 1elCTBUA:

1 B xome oOcyxAeHHs y4eOHOTO MaTepuayia, pe3yibTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB 33JaBaTh BOMPOCHI IO
CYIIECTBY O0OCYXJaeMOil TeMbl U BBICKa3bIBaTh WJEW, HAICIICHHbIE Ha pEIICHHWE 3aJadud W TOJJepKaHUe
0aroxe1aTeIbHOCTH OOIICHUS;

| COMOCTaBJATh CBOU CYXACHHUS C CYXACHUSMH JIPYIMX YYaCTHMKOB JUaiora, oOHapyXHBaTh paziM4he U CXOJCTBO

MO3ULIMI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCHMEHHBIX TEKCTaX;

nyOJIMYHO MPEICTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3MUECKOT0 OIBITA (IKCIIEPUMEHTA, UCCIIEAOBAHNUS, IPOEKTA);
NOHMMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W HWHIUBUAYaJIbHONW pabOThl MpU PEHICHUH KOHKPETHOM
duznyecKkoi mpoOIeMsbl;

| TpUHMMATH LIETU COBMECTHOM JEATENIbHOCTH, OPTaHU30BBIBATH JCHCTBUS MO €€ JOCTHKEHHIO: pPaclpeAesiTh POy,
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00Cy’KJ1aTh IPOLIECCHI U PE3YJITAThl COBMECTHOH PabOThI, 0000I1aTh MHEHUSI HECKOIBKUX JIHO/IEH;

BBITIOJHSATH CBOIO YacTh paOOThI, JOCTUTAs KAUECTBEHHOTO PE3YJIbTaTa MO CBOEMY HAIPABICHUIO U KOOPAUHUPYS CBOU
JNEUCTBUSA C APYTUMH YIE€HAMHA KOMaH/bI;

OLICHMBAaTh KA4Ye€CTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT MO KPUTEPUSM, CaMOCTOATEIBHO CQOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

PerJISlTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

i

BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOIIMX JIJIs pelieHns GU3NYECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUA pPEIIEHUH (MHAMBUIAYAJIbHOE, NPHUHATHE pPEIICHHUsS B TpYIIE,
MPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOATENLHO COCTABIIATh aJITOPUTM pellieHUs (PU3NYECKOH 3a]auM WK TIJIaHa UCCIIEIOBAHUS ¢ YUETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHThI pELICHUH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIN MHTEJJIEKT:

il

J1aBaTh A/ICKBATHYIO OLICHKY CUTyallMy U NIPEJIarath IJIaH €€ N3MEHEHHS;

OOBSACHATh MPUYUHBI JOCTUXKEHUS (HEAOCTHKEHHUS) PEe3yJbTaTOB JACSITENbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTbH KOPPEKTHUBBI B ICSITEIILHOCTD (B TOM YMCJIE B XOJ BBIMOJIHEHUS (PU3UUECKOTO UCCIIEIOBAHUS WU MIPOEKTA) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILIUXCS CUTYallUid, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LUEIU U YCIOBUAIM;

CTaBUTh €€0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHMM Ha HAy4YHYIO TEMY, MOHUMaTb MOTHBBI,
HaMEPEHHUS U JIOTUKY JPYTroro;

PU3HABATH CBOE MPABO HAa OLIMOKY MpPU PEIICHUH (PU3UYECKHUX 3a]1ay WM B YTBEPIKACHUSIX HAa HAYYHbIE TEMBI U TaKOE
e IIPaBo APyroro.

IMPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOydeHust B 7 KJjacce MpeIMETHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXXaTb CPOPMUPOBAHHOCTDH Y
00y4aromuxcst yMEHUI:

| WCIOJIb30BaTh MOHATHUS: (PU3NUECKHE U XUMUUECKUE SBJICHUS, HAOIIOIeHNE, SKCIIEPUMEHT, MOIEIIb, TUTIOTE3a, €IUHUIIBI
¢u3nyecKux BETMYMH, aTOM, MOJIEKyJia, arperatHble COCTOSHHUS BemiecTBa (TBEpIOE, >KHUIKOE, ra3oo0pasHoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPACKTOPHs, pPaBHOACUCTBYIONIAs CHIIA,
nedopmanus (yrnpyras, IulacTHIecKas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIBL;

| paznuuath sBIeHUS (Iupdy3us, TEIIOBOE IBHKEHUE YaCTUI[ BELIECTBA, PAaBHOMEPHOE IBUKEHHE, HEPaBHOMEPHOE
IBWKEHHE, MHEpLUs, B3aMMOJCHUCTBHUE TEJ, paBHOBECHUE TBEPIBIX TEJl C 3aKPEIUIEHHOM OCBhIO BpallleHus, mepenaua
JaBJI€HUS TBEPIBIMU TEJaMU, JKUIKOCTSIMM W Ta3aMmM, aTMoc(epHOE [aBjieHHe, IUIaBaHHME Tell, IPEeBpaIlleHUs
MEXAHUYECKOM SHEPruu) MO ONMUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(puznyeckoe sBICHUE;

| pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SBICHUI B OKPYKAIOIIEM MHpPE, B TOM Yncie (HU3HIECKUe SIBICHUA
B MIPUPOJIC: MIPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKMBOW M HEKWBOM MPUPOJE, NEHCTBUE CHIIBI TPEHUS B
MPUPOJIC M TEXHHUKE, BIUSHUE aTMOC(HEPHOTO aBICHUS Ha )KMBOW OpPTaHW3M, TUIABaHHUE PHIO, PIYard B TEJe YEIOBEKa,
MIPHU ATOM TIEPEBOANTH MPAKTHUECKYIO 3a7ady B yueOHYI0, BBIIEISAThH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DHU3HMUECKHUX
SIBJICHU;

| omnMChIBaTh W3Y4YEHHbIE CBOMICTBa Tel W (DU3MUECKHUE SIBICHUS, UCIHOJB3Yys (pu3nueckue BeJIWYMHBI (Macca, 00bEM,
IUIOTHOCTh BEILECTBA, BpEMsi, MyTh, CKOPOCThb, CPEIHSS CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Telsa, Cujia
TpeHus, AaBieHue (TBEPAOro Tema, KUIAKOCTH, Ta3a), BHITAIKMBAIOIIAS CHUJa, MEXaHHUYecKasi paboTa, MOLTHOCTh, MJIEY0O
CHJIBbI, MOMEHT CHJIbI, KO3((PHUIIMEHT MOJE3HOTO JCHCTBUS MEXaHU3MOB, KUHETUYECKas U MOTEHIMAIbHAS SHEPTUs), IPH
OMHCAaHWU MPABWIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCHOJB3YEMBIX BEJIMUYMH, UX OOO3HAYEHUS U €JAMHULIBI
¢u3nYecKuX BEIMYWH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE NAaHHYIO (PU3MYECKYI0 BEIMYUHY C APYTMMU BEIMYUHAMH,
CTPOUTH TPAPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

| XapaKTepu30BaTh CBOICTBa Tell, (PM3MUECKUE SBIICHUS W MPOLECCHI, UCIONIBb3Ys MpaBUiIa CIOKEHHUs CUJ (BAOIb OJHOU
npsiMoi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUIIO paBHOBECHs pbruara (OJIOKa), «30JI0TOE TMPABUIION»
MEXaHHUKH, 3aKOH COXPaHEHUS MEXaHMYECKOH SHEepPruu, MpH 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MATEMAaTUYECKOE BBIPAXKECHHE,

| O0OBACHATHP (PU3WYECKUE SBICHUS, IMPOLECChl M CBOMCTBA TE€JI, B TOM 4YHCIE€ MU B KOHTEKCTE CHUTYyallHid
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUYMHHO-CIEIACTBEHHBIE CBSA3H, CTPOUTH OOBsSCHEHHE u3 1-2



JIOTUYECKUX IIaroB ¢ OHopol Ha 1-2 W3y4yEHHBIX CBOWCTBA (PU3UYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacu€THbIe 3a7a4i B 1—2 neWCTBUsA, UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3UYECKUE BETMYMHBI: HA
OCHOBE aHallM3a YCJIOBHUS 3aJa4yM 3alHChIBATh KPATKOE YCIIOBHUE, MOACTABIATH (PU3MUYECKUE BEIMUYUHBI B (POpPMYIBI U
MPOBOANUTH PAcU€Thl, HAXOIUThH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC ISl PEIICHUs 3aad, OLICHUBATh PEATUCTUYHOCTH
MOJTyYeHHOU (PU3NUECKON BETUINHBL

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIM (PU3MUECKHX METOJOB, B ONUCAHUU HCCIEAOBAHUSA
BBIIETISAITh IPOBEPSIEMOE MPEANOIOKEHHE (TUIOTE3y), pa3iuyaTh W HHTEPIPETHPOBATH IOJYUYEHHBIH pe3yibTar,
HaXOAUTh OIIMOKHU B XOJI€ OIBITA, JA€JaTh BBIBOBI IO €r0 Pe3yJbTaTaM;

IPOBOAUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUA WM (U3UYECKUX CBOMCTB Tel: (OpMyIUpOBaThH
IpoBepsieMble MPEANONIOKEHHS, COOUPATh YCTAaHOBKY M3 MNPEJIOKEHHOTO 00OpYJIOBaHMsI, 3alUCBHIBaTh XOJ OIbITa U
bopMyJIMpPOBaThH BHIBOJIHI;

BBITIOJHATH MPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHIIBI U TEMIEPATyPhl ¢ UCTIOIB30BAHUEM
AHAJIOrOBBIX U LU(PPOBBIX MPUOOPOB, 3AMUCHIBATH MOKa3aHUs TPUOOPOB C YUETOM 3aaHHOU aOCOMIOTHON MOTPEITHOCTH
U3MEPEHHUI;

IPOBOANUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (M3MUECKON BEIWYMHBI OT JPYrod C HCIHOJB30BAaHUEM MPSMBIX
U3MEpPEeHU (3aBUCUMOCTM IYTH PAaBHOMEPHO JBIJKYIIETOCS Tejla OT BpPEMEHU JBW)KEHMUS Tea, CHJIbl TPEHUs
CKOJIb)KEHUSI OT Beca Tejla, KadecTBa OOpaOOTKH IMOBEPXHOCTEW Tel U HE3aBHUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAIU
COTIPUKOCHOBEHHUS TEJ, CHJIbl YIPYTOCTH OT YJUIMHEHHUS NPYXKHUHbBI, BHITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOrpyXKEHHON
94acTH Tejla M OT TJIOTHOCTHU KHUAKOCTH, €€ He3aBUCMMOCTH OT TUIOTHOCTH TeNa, OT TIyOMHBI, Ha KOTOPYIO MOTPY>KEHO
TEJO, YCIOBHI TUIaBaHUs TeJ, YCJIOBHA paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUH Y4EOHOTO
UCCIICJIOBaHMSI, COOMpPATh YCTAaHOBKY U BBITIONHATH HW3MEpPEHUs, CJenys TMpeajoKeHHOMY IUIaHy, (QUKCUPOBATH
pPE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUJAC MPEIJIOKEHHBIX TaONUIl M TpaduKOB, JeNaTh
BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKHIKOCTH M TBEPAOrO Tesa, CHIa
TPEHUS CKOJIBKEHMsSI, JaBJICHHE BO3/yXa, BBHITAIKUBAIOUIAsl CHJIA, JACUCTBYIOLIAs Ha MOTPYXEHHOE B KUAKOCTH TEJO,
KO3 (UIIUEHT MOJIE3HOTO JIEHCTBUSl MPOCTHIX MEXAHU3MOB), CIEAYysl NPEIIOKEHHOW HMHCTPYKIHMH: TPU BBINOJIHEHUU
M3MEpPEHHUI cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHHE NCKOMOI BEJIMYUHBI;

co0JII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOPHBIM 000PYI0OBAHUEM;



yKa3bIBaTh IPUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAOIINECS
cocyabl, 0apoMeTp, pblyar, MOABMKHBIA U HETIOABM)KHBIN OJI0K, HAKJIOHHAS MJI0CKOCTH;

XapaKTEPU30BaTh NPHUHIIUIIBI JEHCTBUSA W3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONHMCAaHHS (B
TOM 4YHCJIE: MOJIIMIIHUKA, YCTPONCTBO BOJAOIPOBOJA, T'MIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM
HAcoC, apeoMeTp), MCIOJB3ys 3HAHUS O CBOMCTBaxX (DM3MUCCKHX SBICHHM W HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOAUTHh MPUMEPHI (HAXOAUTh MH(POpPMAIMIO O MpUMEpax) MPAKTUYECKOTO HCIONIb30BaHUSA (PU3MUECKUX 3HAHUU B
MOBCEITHEBHOM XKU3HU ISl 0OecriedeHnsi 6€30MacHOCTH IPpU OOpallleHUuH ¢ MpUOOpaMHu U TEXHUUYECKUMHU YCTPOWCTBAMH,
COXPAHEHUS 3/I0POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOIEl cpeie;

OCYUIECTBJISATH OTOOP MCTOYHUKOB MH(pOpMau B MHTepHETE B COOTBETCTBUM C 33JaHHBIM MOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MYTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIICIATH MH(OPMALUIO, KOTOPAs SBISETCA
MPOTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BBHIMOJHEHUM YYEOHBIX 3aJjaHUN HAyYHO-MOMYJISAPHYIO JIUTEpaTypy (PU3NYECKOro CcoAep KaHusi,
CIIpaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHer, BianeTh npuéMaMu KOHCIEKTHPOBAHUSI TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE KpPAaTKHE MHUCbMEHHBIE M YCTHBIE COOOILEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB HH(pOpMaLUU
(U3HUECKOro coiepkKaHusl, B TOM YUCJE MyOJIUYHO JeNaTh KPaTKUE COOOUIEHUS O pe3yJibTaTax MPOEKTOB MM YUEOHBIX
MCCJIEI0BAHMM, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA anmapar Kypca (pU3MKH, CONMPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

OpU BBIMOJIHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHUN pacmpeneisTh OO0S3aHHOCTH B TpPYyMIE B COOTBETCTBHM C
MOCTABJICHHBIMH 33Jla4aMU, CJCAUTh 3a BBITIOJHEHUEM TUIaHA JEUCTBUH, aJeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA] B
NEATEIbHOCTh IPYNIIbl, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIINX.

K koHIiy oOy4eHus B 8 kjiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xarb c(hpOpMUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:

il

WCIIOJIB30BaTh MOHSTHUS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JIBH)KCHUE aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS
BEILIECTBA, KPUCTATMYECKHME U aMop(HbIe TeJla, HACHIIIEHHBIH W HEHACBIIMICHHBIM Map, BJIAKHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHSISI SHEPTHsl, TEIUIOBOM JIBUraTesb, 3JIEMEHTAPHBINA AIEKTPUUECKUIN 3apsif, SJIEKTPUUECKOE IMOJIE,
POBOJHUKH U JTUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE T10JI€;

paznuuaTth sBJIEHUS (TEIJIOBOE pacUIMpEHHEe U CKaTue, TeIulonepeaaya, TelJOBOE€ paBHOBECHE, CMayuBaHUE,



KamWUISIpHbIC ~ SIBJICHUS, HWCIApeHUe, KOHJEHCAlMs, IUIaBJICHUE, KpUCTAM3auus (OTBEpAECBaHUE), KHUIICHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIINS, U3TyUEHHUE), JIEKTpU3aIUsl TeJ, B3aUMOJICHCTBUE 3apsioB, IEUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICIICTBHE MATHUTOB, IEHUCTBUE MAarHUTHOIO IOJIS HA MPOBOJIHUK C
TOKOM, DJJICKTPOMarHuTHasi WHAYKUMSA) [0 ONUCAaHUI0O MX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKHUX SIBJICHUH B OKPY’KAIOIIEM MUPE, B TOM YHUCIEe (PU3UIECCKUE SIBJICHUS
B MNPHUPOJE: MOBEPXHOCTHOE HATSKEHHUE W KaNWJUISIPHBIE SIBIICHUS B TPUPOJE, KPUCTAIUIBI B MPUPOAE, H3IYUEHUE
Comnnila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, PJICKTPUUYECKUE SIBIICHUS B
aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMIIH, Apei( MO0COB, pOJIb MATHUTHOTO TOJIST JJIs
KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE, TIPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B YU€OHYI0, BBIJICTSATH CYIIECTBEHHBIC
cBoOMCTBa (IpU3HAKK) (DU3NYECKUX SIBJICHUM;

OMKUCHIBATh W3YyUYCHHBIC CBOMCTBAa TeNl W (U3WYECKUE SIBIICHMS, HCIOJIB3Ys (DU3MUecKue BEJIUYMHBI (TeMmIieparypa,
BHYTPEHHSISI DHEPTUsl, KOJMYECTBO TEIUIOTHI, YJEibHAs TEIJIOEMKOCTh BEIIECTBA, YJENbHAs TEIJIOTAa IUIABJICHHUS,
yAelbHAsl TemIoTa NapooOpa3oBaHMs, YJelbHas TEIUIOTAa CrOopaHusl TOIUIMBA, KO3(PQMUUIMEHT MOJIE3HOTO AEUCTBUS
TEIUIOBOM MAIIIUHBI, OTHOCHUTEJIbHAS BIAXXHOCTh BO3AYyXa, DJJIGKTPUUYECKUM 3apsii, cuia TOKa, SJIEKTPUYECKOE
HalpspKEHUE, COMPOTUBIICHUE MPOBOIHUKA, YIEIbHOE COMPOTUBJICHUE BEIIECTBA, pab0Ta U MOUTHOCTh AJIEKTPUUECKOTO
TOKa), TIPH OMUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIOJIb3YEeMbIX BEJIWYUH, 0003HAUCHUS U €UHUIIBI
(Gu3HUeCKX BETUYHH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEJIUYHHY C JPYTUMHU BEIMUYMHAMU,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS U TPOLIECCHI, UCIOIL3YSI OCHOBHBIC TMOJIOKEHHUS MOJICKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA, MPHUHIUIT CYMNEPHO3UIIUM T0Jed (Ha KadueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHusl 3apsjaa, 3akoH Oma [y ydacTka uenu, 3akoH J[xoyns—JIeHna, 3akoH COXpaHEHHUs! SHEPTHH, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKUE MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYalli MPAKTUKOOPUECHTUPOBAHHOTO
XapaKkTepa: BBISABISATh MPUINHHOCIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1—2 JOTUYECKUX IIaroB ¢ Onopoi Ha 1-2
M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3aa9u B 2—3 NEHCTBUSA, UCTIOIB3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIONTNE (PU3NUECKHIE BETNIMHBI: HA
OCHOBE aHAJIM3a YCJOBHUSA 3aJlayd 3alMChIBATH KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PEIICHUS 3a/JayH,
BbIOMpATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE IJisi €€ pEelIeHHs, TPOBOAUTH Pacu€Tbl U CPaBHUBATH IOJYUYEHHOE



3HaYeHue (PU3MUECKON BEJIMYMHBI C U3BECTHBIMU JJaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH IMOMOIIM (PU3NYECKUX METOJOB, HCIIONB3Ysl OIMHUCAaHUE
WCCIICIOBAHMsI, BBIICIATH MPOBEPSEMOE MPEANONOKEHUE, OICHMBATh MPAaBUIBHOCTb TOPSAKA IPOBEICHUS
MCCJIETOBAHMsI, IENaTh BBIBOIBI,

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUM WM (PU3MUECKUX CBOWCTB Tell (KaNWLISPHBIE SIBICHUS,
3aBHCHMOCTh JaBJICHUS BO3AyXa OT €ro o0béMa, TeMIEpaTypbl, CKOPOCTH MPOIECCA OCThIBAHUS M HArpeBaHUs NpHU
U3IYy4YeHUH OT LBeTa H3Iyyaroulel (MOrjolanieif) MmoBEpXHOCTH, CKOPOCTh HCHApEHUs BOABI OT TEMIIEPATypbl
KUAKOCTH M IUIOH[aAd €€ TOBEPXHOCTH, DJEKTpU3alusi Tel U B3aUMOJCHCTBHE JJIEKTPUUYECKUX 3apsOB,
B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalM3allsl MarHUTHBIX IIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJISl Ha MMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJABUIaTENsl IOCTOSIHHOTO TOKA):
(opMyIMpOBaTh MPOBEPSIEMbIE MPEANONOKEHNSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYI0BaHMsI, ONUCHIBAThH
XOJ] OIBITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJHATh TPSAMBIE H3MEPEHHS TEMIIEpaTypbl, OTHOCHUTEIHHOW BIIAXXHOCTH BO3AyXa, CHJbI TOKA, HANPSDKEHUS C
WCIOJIb30BaHNEM AaHAJIOTOBBIX NMPUOOPOB U JATYMKOB (PU3MYECKHX BEIMYUH, CPAaBHUBATH PE3yJIbTAaThl U3MEPEHUH C
y4ETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH;

IPOBOAUTH HCCIIEJJOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKON BETUYMHBI OT JPYroM C MCHOJIb30BAaHUEM MPSIMBIX
U3MEpPEeHHI (3aBUCUMOCTb COIPOTUBIICHUS MPOBOAHHUKA OT €ro JUIMHBI, IJIOLAAN MOMEPEUHOT0 CEYEHHsI U YAEIBbHOTO
COTIPOTHBIICHUS] BEIIECTBA IMPOBOJHHMKA, CHUJIBI TOKA, MIYIIETO Yepe3 MPOBOIHHUK, OT HANpsIKEHUS Ha IMPOBOJHUKE,
UCCIIEJOBAaHUE TIOCIIE0BATENbHOIO M MAapaJlIeIbHOTO COEAMHEHUN MPOBOJHUKOB): IUIAHUPOBATh MCCIIEAOBAHUE,
coOupaTh YCTAaHOBKY M BBITIOJHATH U3MEPEHUS, CIEIYs PEI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3YyJIbTaThl MOJTYYESHHOM
3aBHCHMOCTH B BHJI€ TAOJIUI] ¥ TPAPHUKOB, ETaTh BEIBOJBI 10 pe3yIbTaTaM UCCICIOBAHUS;

IPOBOANTH KOCBEHHBbIC H3MEpeHHs (u3nueckux BeNWduH (yIenbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
MPOBOJIHMKA, pab0Ta W MOIIHOCTH JJIEKTPUYECKOTO TOKA): IMJIAHHPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIHHYIO
YCTaHOBKY, CIIEAYs MPEII0KECHHOW HHCTPYKIIUH, U BEIYUCIISATH 3HAUCHNUE BEJIMUMHBI,

cOOJII01aTh MpaBKJia TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI ACUCTBHUS W3YUCHHBIX MPHUOOPOB M TEXHUYECKHUX YCTPOWCTB C OMOPOM Ha MX omucaHus (B
TOM YHCJIE: CUCTEMA OTOIJIEHUSI IOMOB, TUTPOMETP, IapOBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DJIEKTPUUIECKON
SHEPrUM, DJIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTEIbHbIE BJIEKTPONPUOOPHI  (IIPUMEPHI), DIEKTPUUECKUE
IPEIOXPAHUTENH, ITEKTPOMATHUT, 3JIEKTPOABUTATEb IIOCTOSIHHOIO TOKA), UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX



SABJICHUM U HEOOXO0IUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOUCTBA M M3MEPUTEIbHBIEC MPUOOPHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM
(>KMAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHHUsI, JIEKTPOCKOI, PEOCTar),
COCTAaBJISITh CXEMBI JIEKTPUUYECKUX LENEN C MOCIEA0BATENBHBIM U NAPAIJIEIbHBIM COCAUHEHUEM JJIEMEHTOB, pa3inyast
YCJIOBHBIE 0003HAUCHUS PJIECMEHTOB JIEKTPUUECKUX TIETICH;

NPUBOAUTH TPUMEPHI (HAXOAUTh MH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOTO HCIOJIb30BaHUA (PU3MUECKUX 3HAHUU B
MOBCEHEBHOM KU3HU JUIsl 00ecTieueHruss 0€30MacCHOCTH MIPU 0OpallieHuu ¢ MPUOOpamMu U TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbs U COOTIOACHUS HOPM PKOJIOTHYECKOTO TOBEACHUS B OKPY KaIOIIEH Cpejie;

OCYILECTBIIATh MOMCK MH(popManmu (u3ndeckoro cojaepkanus B IHTepHETE, HA OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM
CpPaBHEHHUS JIOMOJHUTEIBHBIX MCTOYHUKOB BBIACIATH MHGOPMAIMIO, KOTOpasl SIBJASETCS MPOTHUBOPEUYMBON WM MOMKET
OBITh HETOCTOBEPHOM;

WCIIOJIB30BaTh MPHU BBIMOJHEHUM YYEOHBIX 3aJaHUN HAay4YHO-MOMYJSIPHYIO JUTEpaTypy (PpuU3nueckoro coaepkaHus,
CIIPaBOYHBIE MaTepualibl, pecypchl ceTh MHTepHeT, BiaJeTh MPUEMAMU KOHCIEKTHUPOBAHUSI TEKCTa, MPEeoOpa3OBaHUS
uH(OpMaIMu U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpaTKHE YCTHBIE cCOO0OIIeHus, 0000mas WHGOPMAIMIO U3 HECKOJIbKHX
UCTOYHUKOB (DU3MUECKOTO COJIEpKaHHs, B TOM YHCIE MyOJMYHO TMPEACTABIATh PE3YIbTaThl MPOCKTHOW WU
UCCIIEIOBATENIbCKON JEATENIBHOCTA, NPU 3TOM TIPAMOTHO HCHOJIB30BaTh W3YUYEHHBIM NOHATHMHBIMA ammapar Kypca
(bu3UKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3CHTAIIUCH;

MIPU BBIMIOJIHEHUH YYEOHBIX MTPOCKTOB U MCCIIeA0BaHUN (DM3UYECKUX MPOIIECCOB paCMpeeNsaTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBHM C IIOCTABJICHHBIMU 3aJadyaMH, CJICAUTH 32 BBINOJHEHUEM IUIaHA JIEMCTBUI W KOPPEKTUPOBATH €rO,
aJIeKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]] B JEATEIBHOCTh TPYIIIHI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE,
MIPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIity oOydeHus B 9 kJjacce IpeAMETHBIC PE3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xarb c(hpOpMUPOBAHHOCTH Y
00y4aromuxcst yMEHHIA:

il

UCIIOJIb30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTb MEXaHWYECKOIO
IBWKeHus, naeopmanus (ymnpyras, IUIacTHUYECKas), TPEHHE, UEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTb U
HEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE, MEXaHUUYECKHE
KoJIeOaHUsI M BOJIHBI, 3BYK, HH(QPA3BYyK U YJIbTPa3ByK, IEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30pYKOCTb M JAlbHO30PKOCTb, CHEKTPbl MCIYCKaHWs M MOIVIOIIECHUsA, anbda, OeTa- U ramma-u3inydeHus,



M30TOIIbI, Si7ICpHAs SHEPreTHKa,;
pasnuyarh SABJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE NBHKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBWKEHUE, CBOOOJHOE MaJE€HUE TEJ, PABHOMEPHOE IBHKEHUE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE TEJl, PEAKTUBHOE
IBUKEHHE, KOJIeOaTenbHOE ABM)KCHHE (3aTyXalollMe U BBIHYXKJICHHBIC KOJICOaHMs), PE30HAHC, BOJHOBOE IBUKCHHE,
OTpakKCHHE 3BYyKa, INPSMOJIMHEHHOE paCIpOCTPAHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKCHHE CBETa, DPA3JIOKEHHE O€Ioro CBETa B CHEKTP M CIO0KEHHE CIEKTPAIbHBIX LIBETOB, IJUCIIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOrO0 CHEKTpPa W3Iy4YEHHs) N0 OMHCAHHMIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE U3YUEHHBIX (DU3NYECKUX SBJICHHUUN B OKPYXAIOIIEM MHUPE (B TOM yucie (pU3NUECKUE SIBICHUS
B MPUPOJIE: NMPWIUBBI U OTJIMBBI, ABUKEHUE TIaHeT COIHEYHON CUCTEMBI, PEAKTUBHOE JBUYKEHUE KUBBIX OPraHHU3MOB,
BOCITPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, X0, LIBETA TEJl, ONTUYECKUE SIBICHUS
B NpUPOJIE, OMOJOTUYECKOE AEHCTBHUE BHIMMOIO, YJIbTPa(HOIETOBOTO M PEHTIEHOBCKOIO M3JIyYEHHI, €CTECTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaJMOAKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAIOB, JCHCTBUE
PaAMOAKTUBHBIX H3JIyYEeHUI Ha OpraHu3M YeJOBEKa), IPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 3aJady B Y4YeOHYIO,
BBIJIEJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHH;

ONKCHIBaTh M3YUYEHHbIE CBOMCTBa Tel U (U3MUYECKUE SIBJICHUS, HCIOJb3Yys (U3MUECKHE BEIMYMHBI (CpeaHss |
MI'HOBEHHAsi CKOPOCTh T€Jla PU HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, NIEPEMEILIEHNE, TyTh, YIJIOBAasl CKOPOCTb, CUJIa
TPEHHUs, CUJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMIYJIbC Tela, UMITYJbC CHUJIB,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, IOTEHIMAlbHAs DSHEPIrus Teja, MOAHITOrO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAS SHEPTUsl CKATOW MPYKUHBI, KHHETUYECKAsl IHEPTUs, MOJHAS MEXaHUYECKAsl SHEPTUs, IEPUOJ U 4acTOTa
KoJe0aHM, JIMHA BOJIHBI, TPOMKOCTbH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, NIOKA3aTeNb MPEJIOMIICHUS CPEebl), pU
OMHMCAHUM MPABUILHO TPAKTOBATH (PU3NYECKUN CMBICI UCIOJIb3YEMbIX BEJIMUMH, 0003HAYEHUSI U €IMHULIBI (PU3HUYECKHUX
BEJIMYMH, HAXOIUTh (POPMyIbI, CBS3bIBAIOIIME AAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BETUYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS M MPOLECCHI, HCIOJIb3Yysl 3aKOH COXPAHEHHS DHEPrHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MPUHLUI CYyHEPIIO3UIIMU CUJI, IPUHLIKI OTHOCUTENbHOCTH ['anuiies, 3akoHbl HploTOHA, 3aK0H
COXPaHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHHSI Y MTPEJIOMJIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MACCOBOT'0 YUCEI
IpU SACPHBIX PEaKLHUAX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAJKEHUE;



OOBACHATH (PU3MUECKHUE TPOLIECCH U CBOMCTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTyalHil IPAKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH MPUUNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 2—3 JOTUYECKHUX IIaroB ¢ OMopoit Ha 2—3
M3YYCHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiatb pacy€THbIE 3aJaud (ONUpPAIONIMECS HAa CHCTEMY M3 2—3 YpaBHEHHMI), HCHOJIb3Yys 3aKOHbl W (OPMYJIbL,
CBsI3bIBAIONIME (PU3MUECKHE BEJIMUYMHBI: HA OCHOBE aHANM3a YCJIOBHS 3aJaud 3alHCBIBATh KPATKOE YCJIOBHE, BBIABISATH
HEJIOCTAIOIIME WIX U30BITOYHBIE JAaHHBIE, BBIOMpAaTh 3aKOHBI U (POPMyJIbl, HEOOXOIUMBIE AJI PELIEHMs], IPOBOJIUTH
pacuéThl U OLICHUBATh PEATMCTUYHOCTH MMOTYYEHHOTO 3HaYCHUS PU3NUECKON BETUYMHBI,

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PELIUTh NPU MOMOIIM (U3NYECKUX METOJIOB, MCIONb3Yysl OINHCAHHE
UCCIIEJIOBaHUSI, BBIICIATH MPOBEPSIEMOE TPEAINOJIOKEHUE, OLICHUBATh IMPABUIBHOCTb MOpsAKAa IPOBEICHUS
UCCJIEI0BAHMS, IETATh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOEHUHN U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3HYECKUX SIBJICHUN WM (PU3UYECKUX CBOMCTB TeN (M3y4EHHE BTOPOTO 3aKOHa
HproTOHA, 3aKOHA COXpaHEHUS SHEPrUH, 3aBUCUMOCTb NEPHOJa KoJeOaHUI MPYKUHHOIO MasiTHUKAa OT MaccChl rpy3a H
KECTKOCTU TMPY>KUHBI U HE3aBUCUMOCTh OT aMIUTUTYAbl MaJIbIX KOJE€OAaHUM, NPSIMOJMHEHHOE PacIpOCTpaHEHUE CBETA,
paszjoxeHue OeJoro cBera B CHEKTpP, U3yUYEHHE CBOMCTB M300pa)keHHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npeaMeTa B coOuparomieil JuH3e, HaOMI0JCHUE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB M3IIyYEHHS): CaMOCTOSITENIBHO
coOupaTh YCTaHOBKY W3 H30BITOYHOIO Habopa o0O0OpYyIOBaHUS, OIMKUCHIBATH XOJI OMbITa W €ro pe3yJbTaThl,
(opMyIMpOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOAMMOCTU CEpPUI0 MPSIMBIX M3MEPEHU, ONMpeaessis CpelHee 3HAYCHHE M3MEpSEeMON BEITUYMHBI
(bokycHOe paccTosiHUE cOOMparoIel JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (MU3MEPUTEIBLHOTO MpUdopa);
MPOBOJUTH MUCCIAEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH C MCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTD
OyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyalbHON CKOPOCTH, Mepuoa KojieOaHui MaTeMaTUYeCKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KCHMsI CBETa OT yrja MaJeHHUs U yria MPeJoOMIICHUs OT yria
NajJieHus): TUIAaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOATEIBLHO COOMpaTh YCTAaHOBKY, (DMKCUPOBATh PE3YJIbTAThl MOJTYYEHHOM
3aBHCHUMOCTH (PM3NYECKUX BEITUYMH B BUJIE TaOIMIl U TpaUKOB, AeNaTh BBIBOBI IO Pe3yJibTaTaM HCCIEIOBAHNUS;
IPOBOAUTH KOCBEHHBIE U3MEPEHHUST (PU3NUECKUX BEIMUUH (CPEeIHSAsS CKOPOCTh U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM
IBUKEHUH, YCKOpPEHHE CBOOOJHOTO MaJIeHus], KECTKOCTh MPYKUHBI, KOAYOUIIMEHT TPEHUS CKOJBXEHUS, MEXaHUYeCcKas
paboTa U MOIIHOCTb, YaCTOTA U MEPUOJ KOJIEOAHUI MAaTEMaTU4YECKOTO M MPYKMHHOTO MAsSTHHUKOB, ONTUYECKas CHJIA
coOuparoliel JUH3bl, paAUOAKTUBHBIN (DOH): IJIAHUPOBATh U3MEPEHUs, COOMPATH SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, Cleaysl NPEUIOKEHHOM HHCTPYKLMHU, BBIUKCIATh 3HAUEHHME BEJIMYMHBI U aHAJIW3UPOBATh



MOJIy4eHHbIE PE3YJIbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHMUIA;

coOJII01aTh MpaBUiia TEXHUKU O€30MaCHOCTHU NP padOTe C 1a00paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYCHHBIX (DM3MUECKUX MOJIEJCH: MaTepHalbHas TOYKa, a0COJIOTHO TBEPIOE TEIO,
TOYEUYHBIN UCTOYHUK CBETA, Ty, TOHKAs JIMH3a, TUIAaHETapHAass MOJIE)Ib aTOMa, HyKJIOHHAsI MOJIETh aTOMHOTO SI/pa;
XapaKTepU30BaTh MPUHIIMIIBI ACHUCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX omucaHus (B
TOM YHCIIE: CIIUJOMETP, JATUUKH MOJ0KEHUSI, PACCTOSIHUS U YCKOPEHHUS, paKeTa, 9X0J0T, OUKH, MIEpUCKoIl, (hoToanmnapar,
ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, KaMmepa BuibcoHa), UCMOB3Ysl 3HAHUS O CBOMCTBaX (DU3MUYECKUX
SBJICHUM U HEOOXOAMMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBl M CXEMATUYHBIC PUCYHKH H3YUYCHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TIPOIECCOB TPH PENICHUH YYEOHO-TPAKTHUECKUX 3a/1ad, ONTHYCCKHE CXEMBI IS IOCTPOCHUS
M300paKeHUM B TJIOCKOM 3€pKajie U COOUparomieit JIMH3E;

MPUBOAUTHh TPUMEPHI (HAXOAUTh MH(OpPMAIMIO O MpUMEpax) MPAKTUYECKOTO HCIIONIb30BaHUA (PU3MUECKUX 3HAHUU B
MOBCEHEBHOM KU3HU JUIsl 00ecTieueHruss 0€30MacCHOCTH MIPU 0OpallieHuu ¢ MPUOOpaMu U TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHUS 3/I0POBbs 1 COOIOACHHUS HOPM PKOJIOTHYECKOTO TTOBEACHUS B OKPY KaIOIIEH CpeJie;

OCYIIECTBJIATH MOUCK HHpOpMaIK GU3NIECKOTO coaepxkaHus B MIHTepHETE, cCaMOCTOATEILHO (OPMYTUPYS TTOUCKOBBIN
3ampoc, HAXOIUTh MYTH OMpPEAENICHUs ITOCTOBEPHOCTH IMOJIYYEHHOW WH(OpPMAIMU HAa OCHOBE HMMCIONIMXCS 3HAHWHA H
JIOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCITOJIB30BaTh TPH BBITIOJHEHWN YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISAPHYIO JUTEPATypy (PH3NYECKOTO COACpKaHUSA,
CIIPaBOYHBIE MaTepHaNIbl, Pecypchl ceTh MHTepHeT, BiameTh NMpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE WH(GOPMAIMM W3 HECKOIBKHX HCTOYHUKOB
¢du3HUecKoro cojepKaHus, MyOJMYHO MPEACTABIATh PE3yJbTaThl MPOSKTHON WM HCCIEI0BATEIBCKON NEATeIbHOCTH,
MIPU 9TOM TPAMOTHO HMCIOJIb30BaTh M3yUCHHBIN MOHATHMHBIA ammapar W3y4aeMoro pasjaeiia (U3MKH M COMPOBOXKIATh
BBICTYTUICHHUE TIPE3CHTAINEH ¢ yIETOM OCOOCHHOCTEHN ayTMTOPUNA CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

Ne

HanmenoBanme paznesioB  KoanuectBo uyacon JyiekTpOoHHBIE ((pPOBLIE)



/= ¥ TeM NporpaMMbl Bcero KoHnTtposbHbie
padoThbI

Paznen 1. ®u3uka u e€ poJib B NMO3E AHMH OKPYKA 1ero MUpa

1.1 ®du3uka - HayKa O PUPoJIe 2
1.2 PuznuecKue BeITNINHbI 2
1.3 EcTtecTBeHHOHay4YHBII 2

METO/I IO3HAHUS
Hroro no pazneny 6

Paznen 2. [lepBoHayasbHbIE CBele HUS 0 CTPOCHH U BellleCTBA

2.1 Crtpoenue BeliecTBa 1
2.2 JBuxxeHue u 2
B3aMMO/ICIICTBHE YaCTHI]
BEIIIECTBA
23 ArperaTHble COCTOSIHUS 2
BEIIECTBA
Hroro no pasneny 5 1

Paznen 3. /IBuskeHue U B3auMo/ieiic TBUe TeJl

3.1 MexaHn4eckoe ABUKEHNE 3

32 WNuepuus, macca, III0THOCTh 4

33 Cuia. Bune! cun 14 1
Hroro no pazneny 21

Pa3znen 4. laBjienne TBEPABIX TeJl, sKUAKOCTEH U 1a30B

IIpakTHyeckue
padoThbI

1

1

1

1

2

o0pa3oBaTe/IbHbIE pecypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmuoreka [IOK
https://m.edsoo.ru/7f416194

bubmanoreka LIOK
https://m.edsoo.ru/7t416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7t416194

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f416194
Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
https://m.edsoo.r/7f416194



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

4.1 Hasnenue. [lepenaua 3 bubnnorexa [JOK

JIaBJICHUS TBEPIABIMU https://m.edsoo.ru/7f416194
TeJaMU, KUIKOCTAMU U
razamu
4.2 JlaBiaeHne >KUIKOCTH 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHuE 6 bubnnoreka [IOK
https://m.edsoo.ru/7f416194
4.4 JlelicTBHE KUJIKOCTH U Ta3a 7 2 3 bu6mmotexka [IOK
Ha IIOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPrus
5.1 PabGora 1 MoIHOCTH 3 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubnnoreka [IOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHEpPIrust 4 1 1 bubnuoteka [IOK
https://m.edsoo.ru/7f416194
Hroro o paszuemny 12
PesepBHOE Bpemst 3 1
OBULIEE KOJIMYECTBO YACOB 68 6 12
1O ITPOI'PAMME
8 KIIACC
No HaumenoBanue KonunyecTBo yacos DuieKTpoHHbIe (LU pOBHIE)
n/m  PpasaesaoB u TeM Bcero KontpoabHubie [IpakTuyeckue oOpa3oBaTesibHbIE pecypchl

NMPorpamMmMbl padoThI padoTbI


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

Pazgen 1. TenioBble siBJ1eHUSA

1.1 CTpoeHue u CBOICTBA 7 bubmuoreka [IOK
BEIIIECTBA https://m.edsoo.ru/7f4181ce
1.2 TeroBbie TPOLIECCH 21 1 5 but6mmoreka [JOK

nups://m.easoo.ru/ /14181ce

Hroro no pazneny 28

Pa3jen 2. DaekTpryecKue M MATHUTHbIE SIBJIEHUS

2.1 DIIEKTPUUECKHE 3aPSIbI. 7 1 bubnuorexa [JOK
3apspKeHHbIE TeJa U UX https://m.edsoo.ru/714181ce
B3aUMO/ICIICTBUE

2.2 [TocTosiHABIM 20 2 7 bubnuoreka [JOK
SIIEKTPUYECKUN TOK https://m.edsoo.ru/714181ce

2.3 MarsuTHbIC SIBIICHHS 6 1 1.5 bubmuorexa [JOK

nups://m.edsoo.ru/ /1 m
24 DneKTpoMarHuTHast 4 bubnnorexa [JOK
VHyKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazaemy 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 14.5
YACOB I10 [TPOTPAMME
9 KUIACC
Ne HaumeHnoBanue KoauuecTBO 4acoB JJeKkTpoHHbIE (IU(PPOBbIE)
n/m  pasieioB U TeM Bcero KontposabHbie IIpakTnuyeckne o0pa3oBaTe/ibHbIE pecypchl
NPOrpamMMmslI padoThI padoThI

Pa3zgen 1. Mexannueckue sl JIeHUSA
1.1 MexaHnnueckoe 10 1 1 bubmuorexa [JOK


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

JBHXXCHUC U CITIOCOOBI
€ro OoIucaHusd

1.2 B3aumoneiicTBue T 20
1.3 3aKOHbI COXpaHEHUs 10
Wroro no paznemny 40

Pa3zgen 2. Mexannueckue KoJ1e0aHUA U BOJTHBI

2.1 MexaHmdeckue 7
KoJicOaHus
2.2 MexaHU4eCKHE BOTHBI. 8
3ByK
Hroro no pazneny 15

Pasznen 3. 3ﬂeKTp0MaFHI/ITHOQ moJi€ U JJICKTPOMArHUTHBIEC BOJIHBI

3.1 DNEeKTPOMarHuTHOE I0JIe 6
Y DJIEKTPOMarHUTHbIE
BOJTHBI
Hroro no pazuemny 6

Pa3zgea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHEI 6
pacnpocTpaHEHHUs CBETa

4.2 JIMH3EI U ONTHUYECKHE 6
npuoOpHI

4.3 Paznoxenue 6emoro 3

CBETa B CIIEKTP
Hroro no pazneny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA
5.1 Ucnyckanue u 4

1

https://m.edsoo.ru/7141a4a6

but6mmoreka [JOK

ntps://m.easoo.rw/ /141a4a6
bubnmoreka [JOK

nups://m.easoo.rw /141a4a6

bu6mmotexka [IOK
https://m.edsoo.ru/7141a4a6
bubnuorexa [JOK
https://m.edsoo.ru/7141a4a6

but6mmoreka [JOK
https://m.edsoo.ru/7141a4a6

but6mmoreka [JOK
https://m.edsoo.ru/7141a4a6
bu6nunorexa [IOK
https://m.edsoo.ru/7141a4a6
bubnunorexka [IOK
https://m.edsoo.ru/7141a4a6

but6mmoreka [JOK


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

IIOIJIOIICHUE CBETA

aToOMOM

5.2 CTpoeHue aTOMHOTO 6
sapa

53 SnepHble peakuu 7

Hroro no pazneny 17

Paznea 6. IloBTOpHUTE/IHHO-00001IIAIOIINI MOYJIL

6.1 [ToBTOpEHUE U 9 1
0000111IcHIE COePIKAHMS
Kypca ¢pusuku 3a 7-9
KJ1acc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO 102 7
YACOB I10 [TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC
Ne Tema ypoka Kosaun4vecTBo yacoB
n/ Bcero KontposbHubie
n padoThI
1 ®dusuka — Hayka o 1

npupoje. SBienus
npupoabl. Duznueckue

https://m.edsoo.ru/7 41a4a6

1 but6mmoreka [JOK
https://m.edsoo.ru/7-41a4a6
1 but6mmoreka [JOK

nups://m.easoo.ruw/ /-41a4a6

2 bubnuorexa [JOK
https://m.edsoo.ru/7:41a4a6

27
JlaTa
IIpakTHuyeckune H3YyYeHHUH
padoThI
02.09.25

DJIEeKTPOHHbIE
nupposbie
o0pa3oBaTe/bHbIE

pecypcnl


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

SIBIICHHSI

MexaHndeckue, TEIIOBEIE, 1
AJICKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBbBIE

SIBJICHUS

dusnueckue BEIUYUHBI U UX 1
HU3MepeHue

Ypok-uccienoBanme 1

"N3mepenue temmneparypbl

IIPU TOMOIIY KUIKOCTHOT'O
TEPMOMETPA U AaTUMKA
Temreparypbl”

Kak ¢usuka u npyrue 1
€CTECTBEHHbIE HAYKH1

U3YYaloT MPUPOLY.
EcTtecTBeHHOHAYUYHBIN

MeTo[ o3HaHus. Onucanue
buznYeCKUX SIBICHUHN C

MIOMOILBIO MOJIENIEH
Ypok-uccienoBanue 1
"IIpoBepka rumoTe3bI:

JATbHOCTh MOJETA IIapUKa,
MYIEHHOT0 TOPU30HTAJIBHO,

TeM OoJbIe, YeM OOJIbIIe

BBICOTA ITyCKa"

CrpoeHue BeliecTna. 1
OnbITHL, T0KA3bIBAIOIINE
JTUCKPETHOE CTPOCHHE

BEILIECTBA

JIBM>KEHHE YacTHUI] BEIISCTBa 1

04.09.25

09.09.25

11.09.25

16.09.25

18.09.25

23.09.25

25.09.25

bubnuoreka [JOK
https://m.edsoo.ru/ff 09f72a

bubnunorexa [IOK
https://m.edsoo.ru/ff 09fe0a

bubnunoreka [IOK


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

15

16

Ypok-uccienoBanue 1
«OIBITEI 110 HAOIIO IEHUIO
TEIJIOBOTO PaCIIUPEHUS

ra3oB»
Bxoxnas KP 1
ArperatHble COCTOSHHS

BEIllECTBA

Bzaumocss3b Mexy 1

CBOMCTBaMH BECIIIECTB B

pa3HBIX arperaTHbIX

COCTOSIHHSX U UX
ATOMHOMOJIEKYJISIPHBIM

ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI

BOJIbI

MexaHndeckoe IBIKECHIE. 1
PaBHOMepHOE 1

HEpPaBHOMEPHOE IBMKCHUE

Cxopoctb. Enunutist 1
CKOPOCTH

Pacuer mytn n BpemeHn 1
JBYOKEHUS

WNuepuust. 3aKOH UHEPLUH. 1

BzaumonelicTBue Te Kak

MpUYHHA U3MEHEHUS

CKOpPOCTH JIBUKEHUS TEI

II;moTHOCTE BelecTna. 1
Pacuer maccel 1 00beEMA

TeJa 10 €ro MIOTHOCTHU

30.09.25

02.10.25

07.10.25

09.10.25

14.10.25

16.10.25

21.10.25

23.10.25

https://m.edsoo.ru/ff0a013e

bub6mmoteka [IOK
https://m.edsoo.ru/ff 0a0378

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a05¢c6

but6mmoreka [JOK
https://m.edsoo.ru/ff0a079¢
but6mmoreka [JOK
https://m.edsoo.ru/ff Qa0ae4
bubnunorexa [IOK
https://m.edsoo.ru/ff0a0c10

but6mmoreka [JOK
https://m.edsoo.ru/ff 0aOfee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

17

18

19

20

21

22

23

24

25

26

JlaGopaTtopHast pabota
«Onpenenenue IOTHOCTU
TBEPJIOTO TEIA»

Pemenue 3agau o teme
"[TnoTHOCTE BelecTna"
Cuna xak XxapakTepuCTHKa
B3auMoeicTBus ten. Cua
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnast pabota
«/3yuenue 3aBUCUMOCTHU
pactsbxenus (nedopmarun)
PYKUHBI OT MPUITOKEHHON
CHJTBD)

SIBnenue Tarorenus. Cuna
TSKECTH

CBs3b MeXy CHIION
TSKECTU U Maccoil Tena. Bec
tena. Pemenne 3aga4 no
teme "Cuna Tsxectn"
Cuna TsbKeCTH Ha IpyTux
maHetax. Gusznueckue
XapaKTePUCTHUKH TIJIaHET
W3mepenue cu.
Junamomerp

Bec tena. HeBecomocTh

CroxxeHue IByX Cuil,
HaIpaBJIEHHBIX IO OAHOMN
IIPSIMOM.
PaBHOelicTBYIOIIAsA CHT

04.11.25

06.11.25

11.11.25

13.11.25

18.11.25

20.11.25

25.11.25

27.11.25

02.12.25

04.12.25

but6mmoreka [JOK
https://m.edsoo.ru/ff 0al23c

bu6nmmorexka [IOK
https://m.edsoo.ru/ff 0al778

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a1502

bubnunorexka [IOK
https://m.edsoo.ru/ff 0al8cc
but6mmoreka [JOK
nups://m.easoo.ru/ir 0al778
bubnunorexka [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

28

29

30

31

32

33

Penrenue 3amau no teMe 1
"PaBHonelicTByromas cun'"

Pentenue 3amau Ha 1
omnpeseeHue

PaBHOJICMCTBYIOIIEHN CHJIbI

Pemenue 3agau no remam: 1
«Bec tenay, «['paduueckoe
M300paKeHHUE CHIT»,

«CuibeD»,

«PaBHOJENCTBYIOIIAS CHID»
KoHTtposbHas padoTa mo 1
TeMaM: «MexaHndyeckoe
IBIKEeHHEeY, «Macca,

IUIOTHOCTEY, «Bec Temay,
«I'papuueckoe

n3o0paxkeHue cuin», « CHITbDy
TpeHue CKONbXKEHUS U 1
TpeHue nokos. Tpenue B

MPUPOJIE U TEXHUKE

JlaGoparopHas pabora 1
«M3y4yeHune 3aBUCUMOCTH

CHUTBI TPEHHS CKOJTBKEHHS

OT CHJIBI JIaBJICHUS U

Xapakrepa

CONPUKACAIOLIIXCS

IIOBEPXHOCTEN

Hasnenune. CriocoObl 1
YMEHBIICHUS U YBETUYCHUS

09.12.25

11.12.25

16.12.25

18.12.25

23.12.25

25.12.25

Bbubmuoreka IIOK
https://m.edsoo.ru/ff 0alde0

but6mmoreka [JOK
https://m.edsoo.ru/ff 0alb9c

Bbubmnoreka LHIOK
https://m.edsoo.ru/ff Oalcc®

bubnunoreka [IOK
https://m.edsoo.ru/ff 0a20a6



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6

34

35

36

37

38

39

40

41

42

JTABJICHUS
JlaBieHwue raza.

3aBUCUMOCTh JaBJICHHs I'a3a

0T 00bEMa, TEeMIIEpaTyphl
Ilepenaua gaBneHus
TBEPABIMU TEIIAMH,
JKHJIKOCTSIMH M Ta3aMHU.
3akon Ilackans
JlaBiaeHue B JKUIKOCTH U

ra3¢€, BBI3BBAHHOC ,HeﬁCTBHeM

CHJIBI TSDKECTH
Pemenue 3amay mo teme
«JlaByieHUE B KUJIKOCTH U
rase. 3akoH [lackasns»
Coob1maronyecs: cocypl

I'mppasnnueckuii mpece

Manomertpsl. [TopuiHeBoit
JKUJIKOCTHBINA HAcoC
Tematnueckasa KP

ATtMocdepa 3emin.
[TpuuuHBI CyIIeCTBOBAHUS
BO3JIYIITHOW 00O0JIOUKHU
3emiH. 3aBHCUMOCTD

aTMOC(I)CpHOI"O JaBJICHHUA OT

BBICOTBI HaJ] YPOBHEM
MopsiBec Bo3yxa.
AtmocdepHoe naBieHue

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a2376

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a25b0

bubnuorexa [JOK
https://m.edsoo.ru/ff 0a2718

bubnuorexa [IOK
https://m.edsoo.ru/ff 0a2826

bu6mmoreka [JOK

nups://m.easoo.ruw/ 1T 022970

bu6nmmoreka [IOK
nups://m.easoo.ru/110a3136

bu6mmorexa [IOK

nups://m.easoo.ru/r 0a2bSa
but6mmoreka [JOK
https://m.edsoo.ru/ff 0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

43

44

45

46

47

48

49

50

51

Hzmepenue armochepHoro
naBieHus. OnbIT
Toppuuenu

3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJT
YPOBHEM MOpsi
Bbapomerp-anepous.
ATMmochepHoe 1aBiIeHne Ha
Pa3JIMYHBIX BBICOTAX
Pemenue 3agau o teme
"AtmochepHoe naBineHue"
JleiicTBHE KUAKOCTHU U ra3a
Ha MOTPY>KEHHOE B HUX
TeNn0. ApXumMenoBa cuia
JlaGoparopHas pabora
«Ornpenenenue
BBITATKUBAIOIIEH CHITBI,
JICUCTBYIOILIECH HA TETIO,
MOTPY>KEHHOE B KHUIKOCTb)»
JlaGopaTtopHast paboTa 1o
teme «MccnenoBanue
3aBUCHMOCTH Beca Tela B
BOJI€ OT 00BbEMa
MOTPY>KEHHOU B KUAKOCTh
4acTH TeJa»

[ImaBanue Ten

JlaGoparopnas pabora
"KonctpyupoBanue
apeoMeTpa Win

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a2da8

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a2fc4

bu6mmoteka [IOK
https://m.edsoo.ru/ff 0a2fc4

bubnuorexa [IOK
https://m.edsoo.ru/ff 0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

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

Bbu6nmmoreka [JOK

mms://m.easoo.ru/HOa?) a96



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

53
54

55

56

57

58

59

KOHCTPYUPOBAHUE JIOJIKU U
onpeaeneHue eé
rpy30M0abEMHOCTH "
Pewenue 3aay no remam:
«llnaBanue cynos.
BoznyxomuiaBanuey,
«JlaBneHue TBEPABIX TEIL,
JKHIKOCTEN U Ia30B»

KP TemaTtunyeckas
Mexanuyeckasi paboTa

Mortnocts. EquHuiibt
MOILHOCTH
Ypok-uccnenoBanue
"Pacyét MOIITHOCTH,
pa3BUBAaEMOM IIpU MTOABEME
1o JiecTHUIE"

[IpocTeie MEXaHU3MBI.
Ppruar. PaBHOBecue cuit Ha
pblyare

KonTponbhas pabota no
TeMe «JlaBieHue TBEpAbIX
TeJ, )KUJIKOCTEH U ra3oBy /
Bcepoccuiickas
mpoBepouHas paboTa
PesepBHriit ypok. Pabota c
TEKCTaMH TI0 TeMe
«/JlaBeHne TBEPABIX TEI,
YKHUIIKOCTEH U ra3oBy /
Bcepoccuiickas

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a3654

bubnuoreka [IOK

nups://m.easoo.ru/11 0a3£82
bu6mmoteka [IOK
https://m.edsoo.ru/ff 0a3{82

bubnunorexa [IOK
https://m.edsoo.ru/ff Qadffe



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

60

61

62

63

64

65

66

67

npoBepoyHas paboTa

Peryaru B TexHuke, ObITY U 1
npupoze. Jlaboparopuas

pabota «MccrnenoBanue

YCJIOBU paBHOBECHS

pbIyara»
Pemenue 3ampau o reme 1
«YcoBUs paBHOBECHS

pbIyaray

Koaddurnuent noneznoro 1

JCHCTBUSI MEXaHU3MA.
JlaGopaTtopHnast pabota

«3mepenne KII1]

HaAKJIOHHOM INIOCKOCTH

Pemenne 3aga4d mo teme 1
"Pabora, momuocTh, KIT/I"
MexaHuueckast JHeprusi. 1

Kunetnueckas u
MOTEHIUATBHAS SHEPT U

3aK0oH COXpaHEHUs 1
MEXaHU4YECKON dHEPrun
YPOK-DKCIIEpUMEHT 110 TeEME 1
"OKcrepUMEHTAIbHOE

ONpeIeJICHUE U3MEHEHUS
KUHETUYECKON 1

MOTEHIMATBHON SHEPTUU

MIPU CKaThIBAHUU TeJa 1Mo
HaAKJIOHHOM IIJIOCKOCTH"
KoHnTtponbHas pabora 1o 1
TeMe «PaboTa 1 MOIIHOCTG.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bub6mmoteka [IOK
https://m.edsoo.ru/ff 0a48a6

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a4c48
bu6nmmoreka [IOK
https://m.edsoo.ru/ff 0a4252

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a4360



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

68

OHeprus»

PesepBHbIii ypok. Pabora ¢
TekcTamH 110 Teme "Pabora.
MormtHocTtb. DHeprus”

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

8 KVIACC

Ne
n/
n

Tema ypoka

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH U UX
ONBITHBIE IOATBEPKIACHUS
Macca u pa3mep aToMOB U
MOJIEKYT

Mogenu TBEPIOTo, KUIKOTO
¥ ra3000pa3HOr0 COCTOSTHUM
BEIIECTBA

OOBbsicHEeHHE CBOUCTB
TBEPIOTO, JKUJKOTO U
ra3z000pa3HOro COCTOSTHUHN
BElIeCTBa Ha OCHOBE
IIOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUU
Kpucrannumueckue u

68

KoanuecTBo yacoB

Bcero

KontposbHubie
padoThbI

12

IIpakTHyeckue
padoThbI

JlaTta
U3y4eHust

02.09.25

04.09.25

09.09.25

16.09.25

18.09.25

DJIEeKTPOHHBbIE
nmu(ppoBbIE
o0pa3oBaTejibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a 5256

bubnunorexa [IOK
https://m.edsoo.ru/ff0a 540e

bubnunoreka [IOK


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

10

11

12

13

14

amophHbIe Tena
CmauuBaHue u
KaIMWUISIPHOCTb.
IToBEpXHOCTHOE HATS)KEHUE
Bxonnas KP

Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS
yactul. Temiosoe
pacIIupeHNe U CKaTHE
BryTtpeHnHss sHeprusi.
CriocoObI U3MEHEHUs
BHYTPEHHEHN SHEPTUU

Bunel Terionepenaun

Ypok-koHpepeHus
"ITpakTyeckoe
HCIOJIb30BAaHHE TEIJIOBBIX
CBOICTB BEIIECTB U
MaTepUajoB B LETIX
sHeprocOepekeHus"
KomndecTBO TEIUIOTHI.

VY nenpHas TEIIOEMKOCTh
YpaBHEHHE TEMIIOBOTO
Oananca. TemiooOMeH 1
TEIJIOBOE PAaBHOBECHE
JlaGoparopnas pabora
"UccneqoBaHue IBJICHUA
TETI000MEeHa Mpu

23.09.25

25.09.25

30.09.25

02.10.25

07.10.25

09.10.25

14.10.25

16.10.25

21.10.25

https://m.edsoo.ru/ff0a5800

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a5530

bubnnorexa [IOK
https://m.edsoo.ru/ff

0a5a26

bub6mmoteka [IOK
https://m.edsoo.ru/ff 0a5c60

bu6mmoreka [JOK

nups://m.easoo.ru/1r 026412
but6mmoreka [JOK
https://m.edsoo.ru/ff 0a65c0

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a6976
but6mmoreka [JOK
https://m.edsoo.ru/ff 0a7088

bubnunoreka [IOK
https://m.edsoo.ru/ff 0a6a98



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

15

16

17

18

19

20

21

22

CMEIINBAHUU XOJIOJHOU U
ropsiueit Bojbl"

Pacuyer xonnyectBa
TEIIOThI, HEOOXOIUMOTO
JUTSL HATPEBAHUS TeNa U
BBIJICTISIEMOTO UM TIPH
OXJTAXKICHUU

JlabopaTtopHast pabota
"Onpenenenue yaeinbHOM
TEIIOEMKOCTH BeniecTBa"
DHeprus TOIJINBA.

VY aenbHas TEIOTa CropaHus
[1naBrneHue u oTBepACBaHNE
KPUCTALTUICCKHX TE.

VY nenbHas TemioTa
TUTABJICHUS

JlaGoparopHas pabora
"OnpeneneHue yaeabHON
TEIUIOTHI TIJIaBJICHUS JIb1a"
[Tapoo6pa3oBanue u
KoHaeHcanus. Mcnapenue
Kunenue. Y nenpHas
TEIUI0Ta MapooOpa30BaHUS U
KOHJICHCAIIUU. 3aBUCHMOCTh
TEMIEPATypPbl KHTIEHUS OT
aTMOC(hEepHOTO JIaBICHUS
BrnaxnocTs BO3yXa.
JlaGopaTtopHnas pabota
"Onpenenenue
OTHOCHUTEIIbHOM BIaKHOCTH

23.10.25

04.11.25

06.11.25

11.11.25

13.11.25

18.11.25

20.11.25

25.11.25

bub6mmoteka [IOK
https://m.edsoo.ru/ff 0a6bb0

bubnuorexa [IOK
https://m.edsoo.ru/ff0a7b5a
bubnuoreka [JOK
https://m.edsoo.ru/ff0a71d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff 0a72fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0a740c
bubnunorexa [IOK
https://m.edsoo.ru/ff0a786¢

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

28

29

30

BO3IyXxa"

Pemrenue 3amau Ha
OTpe/IeIICHUE BIAXKHOCTH
BO3/TyXa

[TpuHUMIIBEl pabOTHI
TEIUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aBurartes.

TennoBwie NBUTATEIIN U
3alIUuTa OKPYKAKOIIEH
Cpelbl

3aKOH COXpaHEHUs U
MIPEBPAIICHUS SHEPTUH B
TEIUIOBBIX Ipoleccax
KP 1o teme "TermioBrie
siBiaeHus. MI3MeHeHnune
arperaTHbIX COCTOSHUI
BemiecTna"

JIukBUgaIMs MPoOENoB Mo
teMe ""TennoBbIe IBJICHUS.
N3menenne arperaTHeIX
COCTOSIHUM BelecTBa"

Dnektpusanus Ten. [pa
pO/Ia DIEKTPUUECKHUX
3apsioB
Ypoxk-uccienoBanue
"DnekTpuzanus Ten
WHAYKIUEH U PU

27.11.25

02.12.25

04.12.25

09.12.25

11.12.25

16.12.25

18.12.25

23.12.25

bubnuorexa [IOK
https://m.edsoo.ru/ff 0a7c7c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff 0a83{2

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31

32

33

34

35

36

37

38

39

CONPUKOCHOBEHUN"
BsaumonerictBue
3apsKEHHBIX TeJl. 3aKOH
Kynona

DIIEKTpUUYECKOE TIOJIE.
HarmpszxkeHHOCTB
AIEKTPUUECKOTO TIOJIA.
IIpuHuumn cynepno3suuuu
3JIEKTPUYECKUX MOJEN
Hocurenu snektpuyeckux
3apsAI0B. DJIEMEHTAPHBII
3apsia. CTpoeHue aTroma
[IpoBogHWKY U
TUAJICKTPUKU. 3aKOH
COXpaHEHHUS
AIEKTPUUECKOTO 3apsi/ia
Pewenue 3anay Ha
MIPUMEHEHNE CBOWCTB
ANEKTPUIECKUX 3aPSTI0B
DIIEKTPUUECKHH TOK,
YCIJIOBHS €70

CyHICCTBOBAaHHA. Hcrounuku

3JIEKTPUYECKOTO TOKA
JlericTBUA DIEKTPUIYECKOTO
TOKa

Ypok-uccienoBanue

" JleficTBHE SIIEKTPUYECKOTO
MOJIsI Ha IPOBOJAHUKYU U
JIARJIEKTPUKH"
DNEKTPUUECKUN TOK B

25.12.25

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a87¢4

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a8a0a

bubnuoreka [JOK
https://m.edsoo.ru/ff 0a8ef6

bu6nmmoreka [IOK
https://m.edsoo.ru/ff 0a90cc

but6mmoreka [JOK
https://m.edsoo.ru/ff 0a95a4

bubnunorexka [IOK
https://m.edsoo.ru/ff 0a96b2

bubnunoreka [IOK


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

40

41

42

43

44

45

46

MeTaJuiax, JKUAKOCTIX U
razax

DnexTpuueckas 1uenb 1 eé
COCTaBHBIE YacTU

Cuna toka. JlaboparopHas
pabora "M3mepenue u
peryiupoBaHHUe CHIIbI TOKA"
DIEeKTpUIECKOe
HanpspkeHue. BonbTMerp.
JlaGopaTtopHnas pabota
"Usmepenue u
peryiaupoBaHue
HanpsokeHus"
ConpoTuBienue
MIPOBOJIHUKA. Y IETIbHOE
COIIPOTHUBIICHHUE BEIIECTBA
JlaGoparopHas pabora
"3aBUCUMOCTh
AIIEKTPUIECKOTO

COIIPOTUBJICHUS ITIPOBOAHUKA

OT €ro JUIMHBI, TUIOIAAN
MIOTIEPEYHOI0 CEUYEHUS U
Marepuana"

3aBUCUMOCTh CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSl y4acTKa Lenu
JlaGopaTtopHast pabota
"UccnenoBanue
3aBHCUMOCTH CHJIBI TOKA,

UIYIIETo Yepe3 pe3nucTop, OT

0.5

0.5

https://m.edsoo.ru/ff0a9838

Bu6muoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubmuoreka [IOK
https://m.edsoo.ru/ff0a9¢14

bu6nmmoreka [IOK
https://m.edsoo.ru/ff 0aa738

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

bubnunoreka [IOK
https://m.edsoo.ru/ff 0aa44a

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



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

47

48

49

50

S1

52

53

COIIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”
[TocnenoBarenbHOE U
napasuieIbHOE COSAMHEHUS
MIPOBOAHUKOB
JlaGopaTtopHnast pabota
"IIpoBepka nmpasuiia
CJI0’KEHUS HaIPSKEHUM TIPH
M0CJIEI0BATEIbHOM
COETMHEHUH JIBYX
pe3ucTopoB”
JlaGopaTtopHnast pabota
"[IpoBepka npaBuiia s
CHUJIBI TOKA MPHU
napajuIeIbHOM COEMHEHUH
pe3uctopon"

Pemenne 3amau Ha
npuMeHeHue 3akoHa Oma
JUTS pa3JIM4YHOTO
COEIMHEHUS ITPOBOJHUKOB
Pabora u MmomHoCTh
3IEKTPUYECKOTO TOKA.
3akon J>oyns-Jlenma
JlaGopartophas pabora
"OnpezneneHue paboThl U
MOIIIHOCTH 3JIEKTPUUECKOTO
ToKa"

DJIEKTpUYECKUE LEMH U
oTpeouTeTN
AJIEKTPUYECKOUN SHEPTUU B

Bu6muoreka [JOK
https://m.edsoo.ru/ff0aaas8

bubmuoreka [IOK
https://m.edsoo.ru/ff0aadle

but6mmoreka [JOK
https://m.edsoo.ru/ff 0aaf8a

bubnunorexka [IOK
https://m.edsoo.ru/ff 0ab124

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [JOK
https://m.edsoo.ru/ff 0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

onITy. KopoTkoe 3ambikanue

ITocTossHHBIC MArHUTBI, UX 1
B3aNMOENCTBUE
Ypoxk-uccinenoBanue 1

"N3y4yenue nosei

MOCTOSIHHBIX MarHuTOB"

MarnuTHO€ noe. 1
MarnuTtHoe nojie 3emMIu U

€ro 3HaYeHue JJIs1 )KU3HU Ha

3emie

[ToaroroBka Kk KOHTPOJIBHOM 1
pabote 1o Teme

"DJIeKTpUUECKUE 3aPs/IbI.
3apspKEeHHbIE TeNna U UX
B3aUMOJEUCTBUSL.

[TocTostHHBII

AIIEKTPUYECKUH TOK"

KonrtponsHas pabora 1o 1
TeMe "DIIeKTpUIECKHe

3apsiibl. 3apsHKEHHbBIE TETa U

UX B3aUMOJICHCTBHUSI.

[TocTostHHBII

JEeKTpUYECKUi TOK" /
Bcepoccuiickas

nmpoBepouHas paboTa

PesepBHblit ypok. Pabora ¢ 1
TEKCTaMH 10 TeMeE

"TlocTosiHHBIH

AIIEKTPUUYECKHH TOK" /
Bcepoccuiickas

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [IOK
https://m.edsoo.ru/ff OacOba

bubmuoreka [IOK
https://m.edsoo.ru/ff 0abd2c

bu6mmoreka [JOK
https://m.edsoo.ru/ff Oabeal

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff Oacdc6



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

61

62

63

64

npoBepoyHas paboTa

OmnbIT Opctena. MaruutHoe
0JIe DJIEKTPUUECKOT0 TOKa
MarauTHo€ 1oJje KaTyuiku ¢
TOKOM

IIpumenenue
AJIEKTPOMArHUTOB B
texauke. JlaboparopHas
pabora "U3yuenue nercTBus
MarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM"
DNeKTpoIBUTATENb
MOCTOSTHHOTO TOKA.
Ucnons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIIOpTE.
JlaGopaTtopHasi pabota
"KoHcTpyupoBanue u
u3ydeHue padoTsl
ANeKTpoABUTaTENs "

OmnbiTel Papazes. 3aKOH
ANIEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenua
DIIEKTPOreHepaTop.
CniocoObI noy4eHust
ANEKTPUYECKON DHEPTUU.
DJIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTHH

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff Oac1d2

Bu6muoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubnuorexa [JOK
https://m.edsoo.ru/ff 0ac86¢



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65 [ToaroroBka K KOHTPOJBLHOM
paborte 1o Teme
"DneKkTpuuecKue u
MarHuTHBIE IBJICHUS"

66 KoHnTtponbHas pabora 1o

TeMe "DIEKTPUYECKUE U

MarHuTHBIC BJICHUS"

67  PesepsusbIit ypok. Pabora c

TEKCTAMH 110 TEME

"TermnoBkle ssBacHUSA"

68 PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MarauTtHele siBIeHua"

OBHIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

9 KUIIACC
Ne  Tema ypoka
n/n

MexaHnuecKkoe IBIKEHHUE.
MarepuanbHas TOUKa
Cucrema oTcuera.
OTHOCUTEILHOCTD
MEXaHHYECKOTO ABMKCHHUS
PaBHomepHOE
MPSAMOJIMHEHOE IB>KCHUE

KoanuecTBo yacoB

KonTtpoJabHbie IIpakTnyeckue

JlaTta
U3yYeHHus

02.09.25

04.09.25

05.09.25

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoteka [IOK
https://m.edsoo.ru/ff QaccSe

DJICKTPOHHBIE
nupposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0: d474

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0: d19a



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

10

11

12

13

HepaBnomephnoe
MPSIMOJIMHEMHOE IBUKCHHUE.
CpenHsis 1 MTHOBEHHAas
CKOpOCTh

[IpssmonunHerinoe

PaBHOYCKOPEHHOE JIBUXKEHUE.

Yckopenue

CkopocTh IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
nBukeHus. I'paduk ckopoctu
JlaGopaTopHas paboTa
"OnpeneneHue yCKOpeHus
TeJa Npy paBHOYCKOPEHHOM
JBIKEHUHU T10 HAKJIOHHOM
I10CKOCTH"

CB00OgHOE MaJIEHUE TEIL.
Omnprtel [Nanmunes
PaBHOMeEpHOE BM>XEHUE 110
okpy>kHOcTH. [lepnon u
4acToTa oOparieHus.
JIuneliHas u yriosas
CKOpPOCTH
LenTpocTpemurenbHOe
YCKOpEHHE

3akonbl HetoTOHA

Bxognaa KP

3akoHbl HeroToHa

09.09.25

11.09.25

12.09.25

16.09.25

18.09.25

19.09.25

23.09.25

25.09.25

26.09.25

30.09.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0ad8d4

bubmuoreka [IOK
https://m.edsoo.ru/ff 0Qadb18

bu6nmoreka [JOK
https://m.edsoo.ru/ff 0ae176

Bbu6nmuoreka [JOK

nups:/m.easoo.rw/1r 0ac612
bubnnorexa [HOK

nups:/m.easoo.rw1r 0ae72a
Bbu6nmuoreka [JOK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

14

15

16

17

18

19

20

21

22

23

Pemrenue 3ama4d Ha
MIPUMEHEHUE 3aKOHOB
HrroTona

Cuna ynpyroctu. 3akoH ['yka

Pemrenue 3amau mo teme
«Cwuia ynpyrocTm»
JlaGopaTopHas pabota
«OnpeneneHue KecTKOCTU
MPYKUHBD)

Cuna tpenust

Pemenue 3aay no reme
«Cuna TpeHus»
JlabopaTtopHas paboTa
"OmnpeneneHue

ko3¢ duLreHTa TpeHus
CKOJIbKeHus"

Pemenue 3amad no reme
"3akonbl HetoToHa. Cuina
yrpyroctu. Cuna tpeHus"
Cuna TsKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
Yckopenue cB0OOOTHOTO
MaIeHUs
VYpok-koHpepeHIHs

" JIBUKEHHE TEN BOKPYT
I'PaBUTALIMOHHOTO IIEHTpPa
(Conneunas cucrema).
lanaxtuku"

02.10.25

03.10.25

07.10.25

9.10.10.10

14.10.25

16.10.25

17.10.25

21.10.25

23.10.25

24.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0aebbc

but6mmoreka [JOK
nups://m.easoo.rwrdaeca

bubmuoreka [IOK
https://m.edsoo.ru/ff Qace28

bubmmoteka [IOK
nups:/m.easoo.ru/1r 0af738
bubmuoreka [IOK
https://m.edsoo.ru/ff 0afa26
bu6mmorexa [IOK
https://m.edsoo.ru/ff 0af8be

bu6nmoreka [JOK
https://m.edsoo.ru/ff Qatb&e

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff 0af044



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

24

25

26

27

28

29

30

31

Pewenune 3aay no reme
"Cuna TSDKeCTH U 3aKOH
BCEMHUPHOIO TATOTEHUA"
[IepBas kocMuueckas
ckopoctb. HeBecomocTs n
Meperpy3Ku

PaBHOBeCHE MaTepraTTbHOW
TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTtp TsKECTH
PaBHOBecue marepuaibHON
TOYKU. AOCOIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp TspxecTn

Pemenue 3anay no teme
"MowmeHT cuisl. LleHTp
TspKecTH"

[ToaroroBka Kk KOHTPOJILHOM
pabote 1o Teme
"MexaHu4yeckoe ABUKECHHUE.
B3aunmopeiictBue Ten"
KonTponpHas pabota mo Teme
"MexaHn4ecKoe JBUKEHUE.
BzaumonelictBue Ten"
Nmnynbe Tena. Umnynbse
CHJIBL. 3aKOH COXPAHEHUS

04.11.25

06.11.25

07.11.25

11.11.25

13.11.25

14.11.25

18.11.25

20.11.25

bu6mmoreka [IOK
https://m.edsoo.ru/fT 0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0af33c

bubmnoreka LIOK
https://m.edsoo.ru/ff Oafe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff 0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff 0b0408

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff 0b06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0b07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

33

34

35

36

37

38

39

40

41

UMITyJibca. YTIpyroe u
HEYIIPYroe B3auMOJICHCTBUE
Pemenue 3aa4 no reme
"3aKOH COXpaHEHUS
uMmnyJsbca"
Ypoxk-koH(pepeHus
"PeakTuBHOE IBH>KEHHE B
MPpUPOAE U TEXHUKE"
Mexannueckast pabora u
MOIITHOCTh

PaGota cuiibl TS>KECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHHS
JlaboparopHas paboTa
«Ormpenenenue paboTsl CHIIBI
TpPEHUs MIPHU PaBHOMEPHOM
JBUKEHHUHU TeJa 10
TOPU30HTAIILHON
MTOBEPXHOCTU

CBs13b BHEPTUH U PAOOTHI.
[ToTenuunanbHas 3HEPrUs
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOM
SHEPTUHU

3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

JIaGoparopnas pabota
«3yueHue 3aKoHa
COXpaHEHUS YPHEPTUN»
KonebarensHOE OBMXEHNE U
€ro XapaKTepPUCTUKHU

21.11.25

25.11.25

27.11.25

28.11.25

02.12.25

04.12.25

05.12.25

09.12.25

11.12.25

12.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0b096¢

bubmanoreka LIOK
https://m.edsoo.ru/ff 0b0a84
bubmuoreka [IOK
https://m.edsoo.ru/ff 0b0db8

bu6mmorexa [IOK
https://m.edsoo.ru/ff 0b0c32

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff Ob12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff 0b1858



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

43

44
45

46

47

48

49

50

3aTyxaromue KoeOaHus.
BoinyxaeHHbIE KOJIE0aHNS.
Pesonanc
MareMaTH4ecKui 1
MPY>KUHHBIA MasSTHHKH.

Hccnenosanue «3aBUCUMOCTD

nepuoia KojebaHui ot

JKCCTKOCTHU IPYKUHBI U MACChBL

rpy3a»
KP nonyronosas

[IpeBpatieHe SHEPTUU TIPU
MEXaHMYECKUX KOJIeOaHHIX
JlaGopaTopHas paboTa
«OmnpeneneHne 4acTOThI U
nepuoja konebanui
MIPY>KUHHOTO MasTHUKa
JIaGopartopHas pabota
«IIpoBepka HE3aBUCUMOCTHU
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Kon nposepsiemoro
pe3yJbTara

1.1
1.2
1.3
1.4

1.5

1.6

1.7

1.8

1.9

1.10

IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbl
OCHOBHOT0 00111er0 00pa3oBaHus

HCI0JIb30BaTh U3yUEHHBIE TOHSATHS

pasnuyarh SBJICHUS 110 ONMMCAHUIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHPYIOLIMX
JTaHHOE (PU3UYECKOE SBJICHHE

pacrno3HaBaTh IpPOSBIECHUE H3YUYEHHBIX (PU3MUECKHUX SIBICHUH B OKPYXKAIOLIEM MHUpPE, B TOM YHCIE
¢u3nyeckue SABICHUS B MPUPOJAE, IPU ATOM MEPEBOAUTH NMPAKTUYECKYIO 3a7ady B yueOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOICTBA (MpU3HAKH) (GPU3NUYECKUX SBICHUM

OIMCHIBATh M3YYEHHbIE CBOWCTBA TeJ M (pU3MUECKHE SBICHUSA, UCIONB3Ys (hU3MUYECKHE BEIUYHMHBI, IPU
ONMCAaHUU TNPABUIBHO TPAKTOBATH (PU3MUECKUNA CMBICI MCIIONb3YyEMbIX BEJIUYMH, MX OOO3HAUEHUS U
eMHUIBl (PU3MUECKUX BEITUYMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIMUYUHY C
JIPYTMMU BETUYMHAMU, CTPOUTH IPa(PUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYMH
XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUECKHE SBJICHHS U MPOLECCHI, UCIOJIb3Ys U3yUYEHHBIE 3aKOHbI, PU
3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBATh €T0 MAaTEMaTHUECKOE BhIPAXKEHUE
OOBSICHATh (PU3UYECKUE SIBJICHHS, MPOLECChl M CBOICTBAa Tel, B TOM 4YHUCJIE€ U B KOHTEKCTE€ CHUTyalul
MIPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH IPUUMHHO-CIICACTBEHHbBIE CBS3H, CTPOUTH O0OBSICHEHUE
u3 1 — 2 Ioru4eckrx maros ¢ onopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBIECHUH, (PU3NUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH

pemaTh pacy€THbIe 3a/1a4u B 1 — 2 AeWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE (PU3UUYECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a yCJIOBUS 3aJjaud 3alHChIBaTh KPATKOE yCIOBHE, MOACTABIATH (hU3NUECKUE
BEIMYUHBI B (OPMYJBI U TNPOBOAUTH PaAcu€Thl, HAXOJIUTh CHPAaBOUYHBIC JAHHBIC, HEOOXOIUMBIE IS
pelIeHns 3a1a4, OLEHUBATh PEATUCTUYHOCTD OMy4YeHHOU (PU3HUECKON BETUUHHBI

pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3HMUECKHX METOJOB, B ONHUCAHUU
UCCIIEIOBaHMs BBIJCNATH MPOBEPSEMOE MPEANOIOKEeHNE (TUIOTE3Y), pa3inyaTh U UHTEPIPETHPOBAThH
MIOJTyYSHHBIH pe3yJbTaT, HAXOAUTh OLIMOKU B XO/I€ OIBITA, JIEJIaTh BHIBOJIBI 1O €TI0 pe3ysibTaTaM

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN WK GU3NYECKUX CBOMCTB Tel: (POpMYyIUpPOBATh
MIpOBEpsAEMBIE MPEIOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOT0 000PYA0BaHMS, 3aIMChIBATD X0
OIbITa ¥ (POPMYJIUPOBATH BBIBO/IBI

BBINOJIHATE NPSIMBIE M3MEPEHUS C MCIIOJIb30BAaHHEM AaHAJOIOBBIX M IM(PPOBBIX MPUOOPOB, 3aMUCHIBATH
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1.11

1.12

1.13
1.14

1.15

1.16

1.17

1.18

1.19

IIOKa3aHHsI IPUOOPOB C y4ETOM 3a/1laHHOM aOCOIIOTHOM MOIPELTHOCTH U3MEPEHU

MMPOBOAWUTL HCCIICAOBAHUC 3aBUCHUMOCTU OI[HOI>'I @HSI/I‘ICCKOIZ BCJIMYHUHBI OT prrOfI C HCIIOJIb30BaHUEM
OpSAMBIX W3MEPEHUl, ydyacTBOBaTh B IUIAHUPOBAHMM YUEOHOTO MCCIEIOBAaHUSA, COOMpaTh YCTaHOBKY MU
BBITIOJHATh HW3MEPEHUS, CIEAys NPEIIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJIbTaThl IOJYYCHHOMN
3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE NPEAJOKEHHBIX TaONMIl U rpaduKOB, JelaTh BBIBOJBI IO
pe3yabTaTaM MCCIIEJOBAHUS

IPOBOJIUTH KOCBEHHBIE W3MEPEHUs (U3UYECKUX BEIMYUH, CIEAys NPEAJIOKEHHOW HHCTPYKIHUH: IPU
BBIMIOJTHEHUM HM3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY M BBIUHCISATH 3HAUEHUE HCKOMOM
BEJINYMHBI

co0uIr01aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MU padoTe ¢ 1abopaToOpHbIM 000PYI0BaHUEM

yKa3blBaTh NPUHLMIIEI ACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTepHU30BaTh MPHUHLUIIBI
JeMCTBUS M3YYCHHBIX MPHOOPOB U TEXHHYECKUX YCTPOMCTB C OMOIIBIO UX OMMCAHMS, UCIIONIB3YS 3HAHUS O
CBOMCTBaX (PM3UYECKUX ABJICHUNA U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOINUTH TIPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOIB30BAHMS (PU3HIECKIX
3HAaHUM B TOBCEIHEBHOM JKU3HU JUId oOecredeHHs Oe30macHOCTH MpH oOpallleHHMH ¢ npubopamu u
TEXHUYCCKHUMU yCTpOﬁCTBaMH, COXpPaHCHUSA 300POBbA U CO6J'IIO)ICHI/I$I HOPM 5KOJIOTHYCCKOT'O IMTOBCACHHS B
OKpY’KaIoIlIEeH cpene

OCYILECTBIISATH OTOOP UCTOUHUKOB HH(OpMAIMU B ceTH MIHTEpHET B COOTBETCTBUU € 33aHHBIM TOMCKOBBIM
3alpoCcOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M IMyTEM CPABHEHMS Pa3JIMYHBIX HCTOYHHMKOB BBIIEIATH
HH(pOpMaLHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MU MOXKET ObITh HEJJOCTOBEPHOM

UCIIOJIb30BaTh IIPHU BBIMOJHEHUU YUYeOHBIX 33JaHUN Hay4HONOIYJISAPHYIO JIUTEpaTypy (QpU3HUECKOro
COJIepKaHus, CIIPaBOYHbIE MaTEpPHUAJIbI, pecypchl ceTn IHTepHET, BiaaeTh NPUEMaMH KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpa3oBaHus HHPOPMALIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

co31aBaThb COOCTBEHHEIE KpaTKUE€ MHUCbMCHHBIC W YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2 — 3 HMCTOYHHKOB
uHpopMaluu (U3NYECKOTO COAEP)KaHUs, B TOM 4YHCiIe NyONWYHO JAenaTh KpaTKue COOOIIEHUs O
pe3yibpTaTax MPOEKTOB WM Y4YEOHBIX HWCCIENOBAHHWM, TPH ATOM TPAMOTHO HCIOJIB30BAaTh HM3yYCHHBIN
MOHSTUMHBIN amnmapar Kypca GU3NKH, COMPOBOKIATh BHICTYIIJICHUE MTPEe3eHTaIeN

MPU  BBIMOJHEHUW YUYEOHBIX TPOCKTOB M WCCIEAOBAHHWHN pacClpeAesiaTh OOS3aHHOCTH B TpyNmne B
COOTBETCTBUHU C IIOCTABJICHHBIMM 3a/adyaMH, CJIEAWTHb 3a BBINOJHEHUEM IUIaHA JEHCTBUM, aJleKBaTHO
OLICHUBATH COOCTBEHHBIH BKJIa[] B ACATCIIbHOCTD T'pYyIIIbI, BBICTpanBaTh KOMMYHHUKAaTUBHOC
B3aMMOJIEICTBHE, YUUTBIBAsE MHEHUE OKPYKAIOILIUX



Kox nposepsiemoro
pe3yJabTara

1.1
1.2
1.3
1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

IIpoBepsiemble IpeAMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NIPOrPaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus

UCIOJIb30BATh MOHATHS

pasznuyaTh SIBJICHUS MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIINX
TaHHOE (U3UYECKOE SBIICHHE

pacrmo3HaBaTh MPOSIBJICHHE W3YYCHHBIX (U3NYECKUX SBICHUH B OKPYXKAIOIIEeM MHpPE, B TOM YHUCIIC
¢du3nyeckue SBICHUS B MPHUPOJE, IPU ITOM TEPEBOJMUTH MPAKTHYECKYIO 33Ja4y B YYCOHYIO, BBIICISATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

OIHMCHIBATh M3YyYCHHBIC CBOWCTBA TNl W (DM3WYCCKUE SIBIICHUS, WCIONB3YS (PU3NUYCCKUE BEIIMYUHBI, IPH
OMMCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMBIX BEITMYHUH, 00O3HAUEHUS U €IUHUIIBI
(U3HYECKUX BEIMYMH, HAXOAUTHh (DOPMYJIBI, CBA3BIBAIOIIME TAHHYIO (DU3MYECKYIO0 BEIMYMHY C APYTUMU
BEJIMYUHAMU, CTPOUTH TpaduKU U3YUYEHHBIX 3aBUCUMOCTEN (DPU3NYECKUX BETHUUH

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHHS M MPOIECCHI, MCIONb3Yysl HU3yUYEeHHBIC 3aKOHBI, TPU
3TOM JIaBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aMHCHIBATH €r0 MAaTEMaTHYECKOE BhIPAKEHUE

OOBACHATH (PU3UYECKUE TPOILIECCHl U CBOWCTBAa TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYyaIlMil MpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH OOBsCHEeHHE M3 1 — 2
JIOTUYECKHX IIArOB € MOMOIIBIO | — 2 U3y4eHHBIX CBOMCTBA (U3UUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

pemath pacu€THble 3a/lauyu B 2 — 3 JEHCTBUA, UCTIONIB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIONIUE (HU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJa4yM 3alHiChiBaThb KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX ISl PEIIEHUs 3a/1a4d, BHIOMPATh 3aKOHBI U (DOPMYJIbI, HEOOXOUMBIC NIJisi €€ PEIICHHS, TIPOBOIUTH
pacy€Thl U CPaBHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NUYECKON BETUYMHBI C H3BECTHBIMU JAaHHBIMU
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIM (PUINIECKUX METOJOB, HCHOIB3YS
OTMCAHUE WCCJIEAOBAHUS, BBIJCISATH MPOBEPSIEMOE MPEANOJI0KEHHUE, OIICHHBATh MPABHIBHOCTH TOPSIKa
MIPOBEACHUS UCCIICIOBAHNUS, JI€JIaTh BHIBOJIBI

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (PU3UIECKUX CBOMCTB TeN: POPMYIHUPOBATH
MIpOBEpsieMbIe TPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHUS, OMUCHIBATH XOJ
ombITa U HOPMYIUPOBATH BHIBOIBI

BBITIOJIHATh TPSIMBbIE M3MEPEHUS C WCIOJIb30BAHWEM AaHAJIOTOBBIX MPHOOPOB W JATYMKOB (PU3NIECKUX
BEJIMYMH, CPABHUBAThH PE3YyIbTaThl H3MEPEHUI C YIETOM 3a/1aHHOI a0COMIOTHOM MOTPETHOCTH

MPOBOAUTH HCCIIEJOBAHME 3aBUCHMOCTH OJHOM ()M3MYECKON BETUYMHBI OT APYroil ¢ HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHHI: TUIAHUPOBATh MCCIIEAOBAaHNUE, COOMPATh YCTAHOBKY M BBIMOJHSITH U3MEPEHUS, CICIYs
MPEITIOKEHHOMY TIaHy, (PUKCUPOBATh PE3YJIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJE TAONHIl U TPaHKOB,
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9 KITACC

Kox nposepsiemoro

JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEI0BAHUS
IIPOBOANUTh KOCBEHHbIE H3MepeHHs (U3MYECKUX BEIMYMH: IUIAHUPOBaTb H3MEpEHMs, coOHupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CJIEAys NIPEII0KEHHON HHCTPYKLIMH, U BBIYUCIISTh 3HAUEHNE BETUYMHBI
coOJro1aTh MpaBuiia TEXHUKH 0€30IMaCHOCTH TIPH paboTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM

XapaKTepu30BaTh MPUHIMIIBI ASHCTBUS U3YyUEHHBIX NMPHUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha UX
OIMCAHUs, WCIONBb3ysd 3HAHUS O CBOMCTBAX (M3MYECKUX SBICHUH U HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH

pacrno3HaBaTh IIPOCTbIE TEXHUYECKHUE YCTPOMCTBA U N3MEPUTEINIbHBIE TPUOOPHI IO CXEMaM U CXEMaTUYHBIM
PHUCYHKaM, COCTABIISATh CXEMbI AJIEKTPUUECKHUX LIETIeH ¢ MOCe10BaTeIbHbIM U MapajlleIbHbIM COEAMHEHUEM
3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAYEHUS HJIEMEHTOB IEKTPHUUECKUX LeTei

IPUBOAUTH NMPUMEPH! (HAXOAUTh MH(OPMALMIO O MpUMEpax) MPAKTUYECKOIO HMCIOJb30BaHUs (PU3NYECKUX
3HAHUW B TIOBCEAHEBHOW JKM3HM i1 oOecrieueHuss 0€30IacCHOCTU IpU oOpalieHuu ¢ npubopaMu U
TEXHUYECKMMHU YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbSl U COOIIOJEHUS] HOPM 3KOJIOTMUYECKOrO TOBEACHUS B
OKpYy’Karolel cpeze

OCYILECTBIIATh MOUCK MHPOpMaLUU (PU3HYECcKOro coaepkaHus B ceTd MHTepHEeT, Ha OCHOBE MMEIOLINXCS
3HAHUHA M NMyTEM CpaBHEHMS JOMOJIHUTEIbHBIX HWCTOYHUKOB BBIIEIATH MH(OPMALNIO, KOTOpas SBISETCS
MIPOTUBOPEYNBOM MM MOKET ObITh HEAOCTOBEPHOI

UCIOJIb30BaTh IPU BBHINOJHEHUH YYE€OHBIX 3aJaHUi HAy4YHO-IOMYJSIPHYIO JIUTEPATypy (U3UUECKOro
CoJiep’KaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT; BiageTh npuémMamMu KOHCIEKTHPOBAHMS
TeKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

co3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W KpaTKUE YCTHbIE COOOUIeHUs, 0000mmas uH(OpMaLUi U3
HECKOJIbKUX HCTOYHUKOB (PM3UYECKOTO COJEp)KaHMs, B TOM YHUCIE MyOJIMYHO MPEACTaBIATH pPE3yJbTaThl
MIPOEKTHON WJIM HCCIIE0BATEIbCKON JAEATEIbHOCTH, NPU 3TOM TPAMOTHO HCIHOJB30BAaTh HW3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKIATh BBICTYIJICHHE NPe3eHTaIe

IIPY BBIMIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIIEOBAaHUM (PU3MUECKUX MPOLIECCOB paclpeAesiTh 00sS3aHHOCTH
B TpyIIe B COOTBETCTBUM C IOCTABJICHHBIMM 3aJjauaMH, CJIEJUTh 32 BBINOJHEHHEM IUlaHa JIEHCTBUH M
KOPPEKTUPOBATh €ro, a/IeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JEATENbHOCTh I'PYIIBI, BHICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMO/IEWCTBUE, MPOSIBIISISl TOTOBHOCTD pa3peiiaTh KOH(IUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHO MPOrPpaMMbl



pe3yJibTaTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

OCHOBHOI'0 00111€r0 00pa30BaHMsA

UCTIOJIB30BaTh M3YYCHHBIC TIOHSTHUS

pa3nnyarh SBJICHUS MO0 ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOLIUX
JTaHHOE (PU3UUYECKOE SIBIICHUE

pacrio3HaBaTh NPOSIBICHHE H3YyYEHHBIX (U3NYECKUX SIBICHUH B OKPY)KAIOLIEeM MHpE, B TOM YHCIE
¢du3ndeckue SBICHHUS B MPUPOE, MPH 3TOM MEPEBOIUTH NMPAKTUYECKYIO 33Jady B y4eOHYIO, BBIICIATH
CylIeCTBEHHBIE CBOMCTBA (TIPU3HAKN) PU3HUECKUX SBICHUN

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3MUECKUE BEIMYHHBI, TIPU
OIKCAaHWH MTPABHIILHO TPAKTOBATh (PU3NYECCKUN CMBICI UCTIOIB3YEMbIX BEJIMYMH, 0003HAYCHUS U CTHHHIIBI
(UBHYECKUX BEIIMYUH, HAXOTUTH (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (U3HUYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEH (DU3HMUYSCKUX BEITUUNH

XapaKTepU30BaTh CBOMCTBA TeJN, PU3NUCCKUE SBICHHS U MPOIECCHI, UCTIONb3Ys U3yUYCHHBIC 3aKOHbI, ITPU
ATOM J]aBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MAaTEMAaTHYECKOE BBIPAKCHUE
OOBSICHATh (PU3UYECKUE MPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIC M B KOHTEKCTE CUTYaIlUil MPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH PUINHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3
JIOTHYECKHX IIaroB C MOMOIIBIO 2 — 3 U3YYEHHBIX CBOMCTBA PU3NYECKUX ABIECHUHN, PU3NUIECKHX 3aKOHA
WA 3aKOHOMEPHOCTH

pemath pacu€THble 3a1adyd (Omuparoluecs Ha CUCTEMY M3 2 — 3 ypaBHEHHUH), UCHONB3YS 3aKOHBI H
(dopMyIIbI, CBs3BIBAalONINE (U3UUECKHE BEIWYHHBI: Ha OCHOBE aHAM3a YCIOBHS 3a/la4d 3alliChIBATh
KpaTKOE YCIIOBHE, BBISIBISITh HEAOCTAIOIINE WM M30BITOUHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE IS PEIICHUs, TPOBOIUTH PACUETHI M OLIEHUBATh PEATMCTHYHOCTD MOyYEHHOTO 3HAYCHUS
bu3nUECcKOil BETUYMHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh MPU TOMONIN (DU3NYECKHX METOJIOB, MCIIONIB3YS
OTHMCaHUE WCCIIEIOBaHUS, BBIICIATh MPOBEPSIEMOE MPEATNOI0KEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
NIPOBE/ICHUS UCCIIEC0BAHUS, JIeNIaTh BEIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAThI HAOIIOCHUH 1 OITBITOB
NPOBOJIUTh  OMBITBI TIO0 HAOMIONCHWIO (U3MUECKUX SBJICHWUH WM  (U3NYECKUX CBOWCTB Tl
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOYHOrO HabOpa 00OpyI0OBaHUS, OMUCHIBATH XOJ OIBITa U
€r0 Pe3yJIbTaThl, POPMYITHPOBATEH BHIBOIBI

IPOBOJUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessis cpeiHee 3HaUYeHNEe N3MepsieMoin
BenMYUHBI ((POKYCHOE paccTosiHHe coOuparomiel JUH3bI), 00OCHOBBIBATH BHIOOP Croco0a W3MepeHHs
(M3MepHUTEIBHOTO MPUOOpPa)

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BEITUYMH C MCITOJIb30BAaHHEM IMPSMBIX U3MEPEHUN:
IUIAHUPOBATh ~ MCCIICIOBAHUE, CAMOCTOSTEIBHO COOMpaTh YCTAHOBKY, (UKCHPOBaTh PE3yJIbTaThI
MOJTyYeHHOW 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHUJAE TaONUIM TpadUKOB, JENaTh BBIBOABI IO
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1.21

pe3yJbTaTaM HCCIIIOBAHUS
MPOBOJIUTh KOCBEHHBIE W3MEpPEHHUSA (PU3MUECKUX BEIUYMH: IUIAHUPOBATh H3MEpPEHHs, coOupartb
HKCHEPUMEHTAIbHYK) YCTAHOBKY M BBINOJIHATh M3MEpPEHMs, CleAys NPeAsoKEHHOH HHCTPYKLUH,
BBIUUCIIATh 3HAYCHHE BEIMYMHBI M AHAJU3UPOBATH IOJIYYECHHBIC PpE3yNbTaThl C Y4ETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUI

coOJTr01aTh MpaBuiia TEXHUKH 0€30IMaCHOCTH P paboTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM

pa3nuyaTth OCHOBHBIC NMPHU3HAKH HM3YYCHHBIX (DM3MYECKHX MOJIENIeH: MaTepHalbHas TOYKa, aOCOJIIOTHO
TBEPJIOE TEII0, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IJIAHETapHAsi MOAEh aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 si/ipa

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHS N3YYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOICTB € OMOPOId HA UX
ONMCAaHMs, HUCHOJb3ysd 3HAHUS O CBOMCTBaX (U3MYECKUX SIBIEHUM M HeoOXoaumble (u3nyecKue
3aKOHOMEPHOCTHU

UCIOJb30BATh CXEMbl MU CXEMAaTUYHbIC PUCYHKH M3YYEHHBIX TEXHMYECKHX YCTPOWMCTB, U3MEPHUTEIbHBIX
npuOOPOB U TEXHOJOTHYECKUX IPOLECCOB IMPH PEIICHUH YYeOHO-PAKTUYECKUX 3aiad, ONTHYECKUE
CXEMBI JIJIsl TOCTPOSHUS M300paKeHUH B TUIOCKOM 3€pKajie U COOMparoIIe JInH3e

MPUBOANTH MPUMEPHI (HAXOAUTh MH(POPMALIUIO O IPUMEPAX) MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX
3HAaHUW B TIOBCEIHEBHOM XM3HU 1Ji1 oOecrneueHus: Oe30MacHOCTH MpU OOpalleHuu C Hpudopamu U
TEXHUYECKMMHU YCTPOICTBaMU, COXPAHEHUS 3710pPOBbs M COOIIOIEHUSI HOPM HKOJIOTHYECKOTO MTOBE/ICHUS B
OKPY’KaroIlleH cpese

OCYIIECTBIATh MOMCK HHPOpMaLuu (usnyeckoro cojaepkaHust B cetd VHTepHET, caMOCTOSTEIbHO
dbopMyupyst  TIOMCKOBBIH  3alpoc, HAXOJWTh IIyTH ONPEACICHUS JIOCTOBEPHOCTH  IIOJYYEHHOU
nHpOpMalUY Ha OCHOBE UMEIOIIUXCS 3HAHUH U JOMIOJTHUTEIbHBIX HICTOYHUKOB

WCTIOJIB30BATh TIPU BBITIOJTHEHUH YYEOHBIX 3aJaHUN HAayYHO-TOIMYJISIPHYIO JIUTEpaTypy (pu3mueckoro
CoJIep KaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT; BIageTh NpUEMaMu KOHCTIEKTHPOBAHHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIUK U3 OHON 3HAKOBOM CHCTEMBI B APYTYIO

co3JlaBaThb COOCTBEHHBbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpManuM M3 HECKOIbKHX
WUCTOYHHUKOB (DM3MYECKOTO CONEpKaHHs, IyOJMYHO TMPENCTABISATh PE3YyIbTaThl TMPOSKTHOW WIIH
HCCIIEI0BATENBCKON EATETbHOCTH, TIPH 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YUECHHBIH MOHATUHHBIN amnmapar
M3y4aeMoro paszena (U3UKH W COMPOBOXKIATh BBICTYIUICHHWE Tpe3eHTaluel ¢ yd4éToM 0coOeHHOCTeH
ayJIMTOPUU CBEPCTHUKOB

NpH  BBIIOJHEHWH YYEOHBIX TIPOCKTOB M HCCIENOBAaHWUN (DU3MYECKHX MPOIECCOB PaCIpeIeisTh
0053aHHOCTH B TIPYIIE€ B COOTBETCTBHM C IOCTABJICHHBIMH 33Ja4aMH, CICIUTh 32 BBIMOJHEHUEM IIJIaHa
NeUCTBUI M KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTh I'PYIIIHI,
BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJIEHCTBUE, IPOSIBIISISI TOTOBHOCTh pa3pelaTh KOH(DIMKTHI
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7 KIIACC
Kon Kon IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
pasaena 3J1eMeHTa
1 ®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MUPA

1.1 ®dusnka — Hayka o mpupoje. SIBiaeHus npuponsl. Pusznyeckue SBICHHS: MEXaHUYECKUE,
TEIJIOBBIE, AIEKTPUUECKHIE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

1.2 ®dusnyeckue BenuuuHBL. V3MmepeHue ¢usMueckux BenuuuH. Pusuueckue  MpUOOPBIL.
[TorpemHocTs n3MepeHuil. MexayHapoiHasi CUCTEMa €JMHUL]

1.3 EcrecTBeHHOHay4HbIII MeTOA TNO3HaHUS: HAONIOJEHHE, MOCTAaHOBKA HAy4YHOTO BOIPOCa,
BBIIBUKEHHUE THUIOTE3, HKCIEPUMEHT [0 IMpPOBEpKE THUIOTE3, OOBACHEHHE HAOIII0J1aeMOro
SIBJICHUS

1.4 Onucanue GpU3NUECKUX SIBICHUN C IIOMOIBIO MOJIENIEH

1.5 [IpakTuyeckue paboThI:
#Hi#ParfH##113Mepenne paccTosSHU.
###Par###3meperne 00bEMa KUIKOCTH U TBEPOTO TEa.
H##H#Parf##0npenencHe pazMepoB MajbIX TeEIl.
H#H##Par###13mepenne TeMneparypsl pU MOMOIIU KHAKOCTHOTO TEPMOMETpPA U JaTUHMKa
TeMITEPaTypPbI

2 I[TEPBOHAYAJIBHBIE CBEAEHNM S O CTPOEHNU BEILECTBA

2.1 ##HPar#H##CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOECHUE BELIECTBA

22 HiH#Parf## /|BnkeHre yactull BemecTBa. CBs3b CKOPOCTH JBUKEHMS YaCTULL C TEMIIEPATYPOH.
BpoyHoBckoe aBmkeHue, tuddysus

23 B3anmMoelicTBIE 4acTHII BEIIECTBA: IPUTHKEHUE U OTTAIKUBAHHE



24

2.5
2.6

#H##Par##H ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JXKUAKOCTEH M TBEPIBIX
(kpuctamnueckux) Tes. B3auMocBsI3b MeXAy CBONCTBAMU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

OcoOeHHOCTH arperaTHbIX COCTOSIHHM BOJIBI

[IpakTuyeckue paboThI:

#iHPar#H##Onenka qraMeTpa aroMa MEeTOJIOM PSIIOB (C UCIoNIb30BaHueM GoTorpaduii).

#HH##P ar###ONBITHI 110 HAOIOACHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.

##HPar#H##ONbITH 10 OOHAPY)KEHUIO JEHCTBUS CUI MOJIEKYJISIPHOTO TIPUTSHKEHUS

JIBIDKEHUME U B3AVIMOJIEVICTBUE TEJI

3.1
32

3.3

3.4

3.5
3.6
3.7

3.8
3.9
3.10

3.11

3.12

Mexannueckoe ABUKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBHXKEHUE

###Par###Cropoctb. CpenHsis CKOPOCTh MPHU HEPAaBHOMEPHOM JBIKeHHH. Pacuér myTtu u
BPEMEHU JIBUKCHUS

SIBnenue nHepuuu. 3aKoH MHEpLUUU. B3aumozeiicTBue Ten Kak IpuYrMHa U3MEHEHUS CKOPOCTH
JBIDKEHUS Te. Macca Kak Mepa MHEPTHOCTH Tella

###Par### InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJ B E€IUHUIIES
o0bEMa BelecTBa

Cuna kak XapaKTepUCTHUKA B3aUMOJECHCTBUS TE

Cuna ynpyroctu u 3akoH I'yka. I3MepeHnue cuiibl ¢ TOMOLIBIO JUHAMOMETPA

Hi#HParf## SIBnenne TAroteHus U cuia Tshkectr. Cua TSHKECTH Ha IpYrux IutaHerax. Bec Tena.
Hesecomocts

Cuna tpenust. TpeHHe CKOJIbKEHUS U TpeHHUE NOoKos. TpeHue B Ipupojie U TEXHUKE
#i#HParf##CIi0)keHHEe CUII, HAIIPABJICHHBIX 110 OAHOM NpsMOil. PaBHOAENCTBYIOIAs CHIT
[IpakTryeckue paboThI:

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKCHHS (IMIapuKka B KUIAKOCTH, MOJEITH
AJIEKTPUUECKOTO aBTOMOOWIII M Tak janee). OmnpenesneHue CpeaHeld CKOPOCTH CKOJIbXKEHUs
Opycka WM IMapuKa MO HAKJIOHHOM rmIockocTd. OmpeneneHue TUIOTHOCTH TBEPAOTO Teja.
OnbITH, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsikeHus (nedopmanuu) MpYKUHBI OT
MIPUJIOKEHHOM cHitbl. OTBITHL, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHIIBI TPEHHUS CKOJIBKEHHS OT
Beca Tejla M XapaKTepa COIPUKACAIOIINXCs TOBEPXHOCTEHN

@u3nYeCcKHUe SIBICHNS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSMH B KUBOW U
HEXXHUBOI NpHUpoJIe, NeCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue ycTpoucTBa: JMHAMOMETP, IOAIMITHUKI

JIABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEI 1 TA30B



4.1

Hasnenne TBEpAOro Tena. CriocoObl yMEHbUICHUS M YBETUUYCHUS 1aBICHHS

4.2 JlaBneHue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa, TeMITepaTypbl

4.3 [lepenaua naBneHust TBEPABIMM TENAMH, JKUJIKOCTSIMM UM ra3amu. 3akoH Ilackais.
[IHeBMaTH4ECKHE MAILIMHBI

44 3aBUCHMOCTh  JIaBIICHHS  JKMAKOCTH  OT  I[IIyOMHBL.  ['mapocraTmyeckuid — mapaJiokc.
CooOmaromuecs cocyabl. ['uapaBianueckue MeXaHU3MbI

4.5 Atmocdepa 3emmm u armochepHoe maBieHue. [IpUUMHBI CYIIECTBOBAHHS BO3IYIITHON
o0osiouku 3emiu. OnbiT Toppuueniu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIEHUS OT BBICOTHI HaJ|
YpOBHEM MOPS

4.6 Nzmepenune atmocdeproro nasienus. [IpuOopsl A n3mepernst aTMOC(hEpHOTO JaBICHUS

4.7 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HMUX Teso. BrlTankuparomas (apXumenoBa)
cuia. 3aKkoH Apxumena

4.8 [InaBanue ten. Bo3gyxomnnaBanue

4.9 [IpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYKEHHOU B KUAKOCTb YaCTU
tena. OnpenesneHne BBITAIKUBAIOIIENH CHIIBI, JEHCTBYIOIIEH Ha TENO, NOrpYyKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJKUBAIONIEH CHIIBI, JIEUCTBYIOIIEH Ha TEJIO B
XKHUAKOCTHU, OT Macchl Tesa. ONbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKHUBAIOLIEN CUIIBI,
NEeICTBYIONIEH Ha TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUAKOCTh YacTHU Tejla U OT
IUIOTHOCTH KMIAKOCTH. KoOHcTpympoBaHme apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKH H
oIpeiesieHue €€ rpy30noabEMHOCTH

4.10 duznyeckue SBICHUSI B MPUPOJIE: BIUSHUE aTMOC(EpPHOro JaBJICHHS Ha >KUBOM OpPraHU3M,
TIJIaBaHUE PHIO

4.11 TexHuyeckue  yCTpOWCTBA:  COOOIMIAIOIIMECS  COCYHbl, yCTPOMCTBO  BOAOIPOBOJA,
TUIpaBIMYECKUN TIpecc, MaHOMETpP, O0apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, apeoMeTp

5 PABOTA, MOIIIHOCTB, DHEPT'UA

5.1 Mexanudeckas padbota

52 MexaHuyeckasi MOLTHOCTh

53 [IpocTeie MEXaHU3MBI: pbIYar, 010K, HAaKJIOHHAs TUIOCKOCTb. [IpaBuiio paBHOBecHs ppluara

54 [IpumeHeHue npaBuiIa paBHOBECHUS pbluara K 070Ky

55 «3onotoe npaBuwio» MexaHuku. Kosdduuuent nonesHoro aeiicteus Mexanusmos. I[Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanpHas 3HEPrun Tea, TOAHATOro Hal 3eMIEN

5.7 Kunernueckas sneprust



5.8
59

5.10
5.11

8 KVIACC

Kox pa3nena Kon

[TosnHas MmexaHudeckasi JHEpIrus. 3aKOH U3MEHEHUS U COXPaHEHUsI MEXaHUUECKOM dHEPrUH
[IpakTuueckue paboTHI:

###Par###Onpenenenre paboOThl CHUJIBI TPEHHUS TP PABHOMEPHOM JIBHOKCHHUHU Teja 10
TOPU30HTAIILHON NOBepXHOCTU. MccnenoBanue yciioBUM paBHOBecHs pbryara. Msmepenue
KII/I nakinoHHOM miockocTu. M3yueHne 3aKkoHa COXpaHEHUI MEXaHUYECKOW SHEPTUun
®usnyuecKue sIBICHUS B IPUPOJE: PblYaru B TEJE YEIOBEKa

TexHuyeckue yCTPOMCTBA: pblUar, MOJBIKHBIA M HEMOABWXHBIM OJIOKHM, HAaKJIOHHAs
IJIOCKOCTb, MIPOCTHIE MEXAHU3MBI B OBITY

IIpoBepsiemble 3JIeMEHTHI COEPKAHMS

3J1eMeHTa
6 TEIJIOBBIE ABJIEHUA

6.1 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHMs BelecTBa. Macca u
pa3mepbl MOJIEKYJI. OnbITHI, MOJITBEPIKIAIOLIIHE OCHOBHBIE MIOJIOKEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOpUH

6.2 Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammueckue u
amopQHbIe Tena

6.3 OObsicHeHHE CBOICTB Ta3oB, >KHJIKOCTEH W TBEPABIX TEN HA OCHOBE MOJOXKEHHM
MOJIEKYJISIPHOKUHETHYECKON TEOpUH

6.4 CmaunBaHUE M KaWJUISIPHBIE SIBICHUS

6.5 TeruoBoe paciupeHue u cxxarue

6.6 Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEMJIOBOIO ABUKEHUS YaCTHUI]

6.7 Buytpennsist sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH »SHEpruu: Teronepesadya u

COBEPIIICHHUE PAOOTHI



6.8
6.9
6.10
6.11
6.12

6.13
6.14
6.15

6.16
6.17

Bunbl Teruionepenaun: TEIIONPOBOAHOCTb, KOHBEKIINS, U3Ty4EHUE

KommuecTBo TemoTsl. Y aeibHas TEINIOEMKOCTb BELIECTBA

TennooOMeH u Tena0BoOe paBHOBECHE. Y paBHEHUE TEIIOBOro OajaHca

[1naBneHue u OTBEpAEBaHNE KPUCTAJUIMYECKUX BELLECTB. Y IEJIbHAS TEIUIOTA I1JIaBJIECHUS
[TapooOpazoBanue u  koHjeHcanus. Mcmapenuwe. Kunenwe. VYaenpHas — Temiora
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOT0 JaBIeHUs
BrnaxxHocTh Bo3qyxa

OHeprus TOIINBA. Y JelIbHas TEIIOTa CrOPaHUs

[Ipunuuns! padots! TernoBbix Asurareneit KIIJ[ teruoBoro neurarens. Temnossle ABUraTenu
U 3alllUTa OKPY>KaroLIel cpeibl

3aKOH COXpaHEHUsI U IPEBpAIlEHUs] YHEPTUH B TEIUIOBBIX Ipolieccax

[IpakTryeckue paboThI:

H#HPar#H##OnbITHl IO 0OHAPYKEHUIO JEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
###ParfH##ONBITHI 110 BBIPALIMBAHUIO KPUCTAJIIIOB TIOBAPEHHOM COJIM MJIM caxapa.
H#HPar#H##0ONbIT 110 HAOJIOJIEHUIO TEIJIOBOIO PACIIMPEHMs Ta30B, )KUJKOCTEN U TBEPABIX
TeJl.

#HH#HPar###Onpenenenye qaBieHs BO3AyXa B OJIJIOHE IINPHIIA.

HH#HPar###OnbBITEI, TEMOHCTPHUPYIONIHNE 3aBUCUMOCTh JIaBJICHHS BO3JyXa OT €ro 0o0béMa H
HarpeBaHus WIHM OXJIAXKJICHUS.

#H#HPar###IpoBepka TMIOTE3bl JUHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJOWKA J>KUAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TeMIEpaTyphl.

###Par###Habmonenne n3MeHeHrs BHYTPEHHEH SHEPTUH TeJla B PE3yJIbTaTe TEIUIONepeaun

1 pabOTHl BHEITHUX CHIL



6.18

6.19

#Hi#HPar#t#lIccienoBanme sSBICHUS TEIJIOOOMEHa MPHU CMEUIMBAHUU XOJIOIHOW M Topsiueit
BOJIBI.

#H#HPar###OnpeeeHne KOJIMYeCcTBa TEIIOTHI, MOJYUYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThiM METAITMYECKUM LIUITUHAPOM.

#HHHPar###Onpeenenre yJaenbHOM TeITOEMKOCTH BEIIECTRA.

#HiHHPart##lccnenoBanue npoiecca UCIapeHusl.

H#HPar##H#OnpeneneHre OTHOCUTEIbHOM BIIaKHOCTH BO3/1yXa.

H##H#Par##H#Onpenenenye yaelbHOU TEIUIOTHI IUIABJIEHUS JIb/1A.

dusznyeckue SIBICHUSA B MPHUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KAMIUISIPHBIC SBICHUS B
MpUpoJe, KPUCTAILIBI B mpupoae, uznydenue ColHIa, 3aMep3aHue BOJAOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHMUE POCHI, TyMaHa, UHEs, CHEra.

TexHuyeckue yCTpOHCTBA: KallWJUIAPBI, TPUMEPBI UCIIONB30BaHUS KPUCTAIIIOB, KHUIKOCTHBIH
TEPMOMETp, JAaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOIUIEHHS JOMOB, THUTPOMETPHI,

IICUXPOMETP, apoBas TypOHHa, ABUTaTEIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1
7.2

7.3

7.4

7.5

OnexTpusanus Tei. [[Ba poaa 2IEKTpUYECKUX 3apsiioB

B3aumoneiictBue 3apsokeHHBIX Ten. 3akoH Kynona (3aBUCHMOCTb CHUJIBI B3aWMOJIEHCTBHS
3apsKEHHBIX TEJ OT BEJTMUMHBI 3apsJI0B U PACCTOSTHUS MEKTY TEJIaMH )

Onekrpuueckoe mnone. Hanpssk€HHOcTh anekTpudeckoro mnousid. IlpuHnun cynepnosunmn
AIIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu snexTpudeckux 3apsa0B. DJIeMEHTapHbIN dIeKTpudeckuii 3apsa. CTpoeHne aroMa.
ITpOBOAHMKY U JUDIICKTPUKA

3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsaa



7.6

7.7

7.8
7.9
7.10
7.11
7.12
7.13
7.14
7.15
7.16

7.17

7.18
7.19

7.20

DNEKTPUYECKU TOK. YCJOBHSI CYLIECTBOBAHMSI  DJICKTPUYECKOTO TOKa. McTouHuKH
IIOCTOSIHHOT'O TOKa

JIefCTBUS PIEKTPUUYECKOT0 TOKA (TEMIOBOE, XMMHUUECKOE, MArHUTHOE). DJIEKTPUUECKHUI TOK B
KUJKOCTSX U razax

Onektprueckas nenb. Cuiia Toka. DJIeKTPUYECKOe HapsKEHUE

ConpoTuBieHNE IPOBOJIHUKA. Y I€IbHOE CONPOTHUBIIEHUE BELECTBA

3akoH Oma /17151 yyacTka 1enu

[TocnenoBarenbHOE U NapajuieIbHOE COEUHEHNE IPOBOIHUKOB

PaboTta 1 MOIITHOCTH 3JIEKTPUYECKOT0 TOKa. 3akoH Jloyms — Jlenna

DNeKTpUUECKUe IeNH U MOTPEOUTENH IeKTPUIeCcKol sHeprun B ObITy. KOopoTkoe 3aMbIkaHue
[TocrossHHbBIE MarHUThI. B3auMoaeicTBE MOCTOSTHHBIX MAarHUTOB

MarnuTHoe nosie. MarHuTHoe noje 3eMJId U €ro 3HaueHue JUisl )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHoe 1MoJie 3JEKTPUUECKOro Toka. [I[puMeHeHne 371eKTpOMarHuToB B
TEXHHUKE

JleficTBM€ MAarHUTHOTO TIOJI HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEINb TTOCTOSIHHOTO TOKA.
Hcnonbs30BaHKe 31EKTPOJABUraTENEC B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

OneiTel @apanes. SABneHue anekTpoMarHuTHOM nHAYKIMHU. [IpaBuio Jlenna
Onektporerepatop. CrnocoObl MOMYyUYEHUS SJICKTPUUYECKON HHEPrUH. DIEKTPOCTAHIIMHU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue paboTHI:

OMBITHI 110 HAOTIOICHUIO JICKTPU3AINH TNl MHAYKITUEH U PH COPUKOCHOBEHHUH.
UccnenoBanue neicTBUS 3JEKTPUUECKOTO MOl HA TPOBOJHUKH U JUAIEKTPUKHU.

COopka u mpoBepKa padOThI AIEKTPUIECCKON IS MOCTOSHHOTO TOKA.



7.21

H3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKEHUS.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, MIYIIETO YEPE3 PE3UCTOpP, OT CONPOTHUBIICHMUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD 3JIEKTPUUYECKOIO COPOTUBIIEHUS IIPOBOIHUKA OT
€ro JUIMHBI, IUIOIIAH IOIIEPEYHOr0 CEYEHHs U MaTepraa.

IIpoBepka mnpaBuia CIO0KEHHA HANPSDKECHUM IPU IOCIEAOBATEIbHOM COEAMHEHHUU [BYX
pesucropoB. IlpoBepka mnpaBwia g CHUIBl TOKAa IPHU MAPALIEIBHOM COECIUHEHUU
pesucropoB. OmnpezneneHue padOThl IIEKTPUYECKONO0 TOKA, MIYLIETO Yepe3 pPe3HCTOop.
OmnpezneneHre MOUIHOCTH JIEKTPUUECKOrO TOKA, BbLIENAEMON Ha pesucrope. MccienoBanue
3aBUCHMOCTH CHJIBI TOKA, MJYILEro 4epe3 JaMIIOuKy, OT HallpsbKeHUs Ha Hel. OnpeneneHue
KIIJ] narpesarens. MccnepoBaHue MarHMTHOTO B3aMMOAECHMCTBHSI MOCTOSIHHBIX MAarHUTOB.
W3ydyeHne MarHWTHOTO TOJSI MOCTOSIHHBIX MAarHUTOB NPH UX OOBEAMHEHUM U pa3JieNICHHH.
WccnenoBanne nelCTBUS AJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpesiky. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEUCTBUS KATYIIKM C TOKOM M MarHuTa OT
CWJIBI TOKA M HAIpaBJICHUs TOKa B KaTylke. l3ydyeHue neMcTBHS MAarHUTHOrO IOJIA Ha
MPOBOJIHUK ¢ TOKOM. KoHCTpyHpoBaHue u u3ydeHue padoThl dneKTpoaBuraress. M3mepenue
KITZI onexkrpoaBurarenbHOW  yCTaHOBKH. ONBITBI 1O HMCCIEIOBAHHUIO  SIBJICHUSA
JJEKTPOMArHUTHOM MWHAYKIMU: UCCIEIOBAHNE W3MEHEHUN 3HAYEHUs U HalpaBICHUS
MHIYKIIMOHHOTO TOKa

Ouznyeckue SBIEHUS B MPUPOJIE: DIEKTPUUECKUE SIBICHUS B arMmocdepe, dIeKTPUUYEeCTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE TI0J1€ 3eMJIH, APEii( MOII0COB, POIb MATHUTHOTO OIS JIS

JKHU3HHU Ha BCMHC, MOJIAPHOC CUAHUEC



7.22

TexHudeckue yCTpPOWCTBA: JJIEKTPOCKOIN, aMIEpMETp, BOJBTMETP, PpEOCTaT, CYETUYHUK
JIEKTPUYECKON DHEPIruH, 3JIEKTPOOCBETUTEIILHBIE pudopHI, HarpeBaTelIbHbIC
UIEKTPOIIPUOOPBl  (IpUMEpBI),  WIEKTPUUECKUE  NPEJOXPAHUTENIM,  SJIEKTPOMArHuT,

QJICKTPOABUTATCIIb IIOCTOSAHHOT'O TOKA, rCHEPATOP NOCTOAHHOTO TOKA

9 KITIACC
Kog Kop anementa [IpoBepsieMbIe 371EMEHTHI COACPKAHMS
pasnena
8 MEXAHUWYECKMUE SABJIEHUA

8.1 Mexanudeckoe nBmwxkeHne. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTEIBHOCTD MEXaHUYECKOTO ABHIKEHHS

8.3 PaBHOMEpPHOE NPAMOIIMHENHOE ABHKEHHUE

8.4 #i#HParf##HepaBHoOMepHOE TpsAMONMHENHHOE IBHXKEeHHE. CpenHsisi U MIHOBEHHas CKOPOCTh
TeJa NPy HEPaBHOMEPHOM JBHKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOITMHENHOE JBUKEHUE

8.6 #H#HPar##CBobogHOe nagenue. OnbIThl [amunes

8.7 ###Par###PaBHOMEepHOE JBIDKEHHE 1O OKpYyKHOCTH. [lepmom u yactota oOpaieHus.
JIvHeitHas u yrioBasi CKOpocTH. LIeHTpocTpeMuUTeIbHOE YCKOPEHUE

8.8 ITepBsIii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HproToHa

8.11 HHHPar### [puHIIATI CYTIEPTIO3UTIAN CHIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 HHHPar###Cuia TpeHus: cuiia TPEHUS CKOJIbKEHMS, CHJIa TPEHUS TIOKOSI, APYTUE BUbI TPECHUS

8.14 HH#HPar###Cuna TSHKECTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOAHOTO M/ IEHHS

8.15 [emwxenne mutaner Bokpyr Connua. IlepBasg kocMmmuueckass ckopocts. HeecomocTs u
Heperpys3Ku

8.16 PaBHOBecue MaTepuabHOM TOYKH. AOCOIIOTHO TBEPOE TENO

8.17 H#H##Par##HPaBHoBecre TBEPAOrO Tella C 3aKPEIVIEHHOM OCBhIO BpalleHWs. MOMEHT CHIIBIL.



8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26
8.27

8.28

8.29

LenTp TsxECTH

Nmnynbce Tena. U3Menenue ummyJibca. MIMIynbe cuiibl

3aKOH COXpaHEHMsI UMITyJIbCa

#H#HPart##PeakTHBHOE IBIDKCHUE

Mexanuueckasi paboTa ¥ MOUIHOCTb

Pabota cui TspKecTH, ynpyroctu, TpeHust. CBS3b SHEPTUU U PadOTHI

[ToTeHuuanbHas SHEPTUs TeNa, MOAHITOrO HaJl HOBEPXHOCTHIO 3eMIIH

IToTeHumanpHas SHEPTUs CHKATOU IIPYKUHBI

#H##Par#HKuneruueckas sueprus. Teopema 0 KWUHETUUECKOM SHEpruu

HHHParf##3aKoH COXpaHEHUsI MEXaHUYECKOM SHEprun

[TpakTHdeckue paboTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUs Opycka WM JBUKCHHS IIapUKa M0 HAKIOHHON
iockocTd. OmnpeneneHre yCKOpeHus Tejla Py paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHON
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBMXKEHMM 0Oe€3
Ha4yaJIbHOU CKOPOCTH.

[TpoBepka runoTessl: €Ciy MpU PaBHOYCKOPEHHOM JBMKEHUM 0€3 HaualbHOM CKOPOCTU MYyTH
OTHOCSTCS Kak ps HEYETHBIX YHCET, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTU CHIIBI TPEHUSI CKOJBXKEHUS OT CHJIbl HOPMAJIbHOTO JIaBJICHHUS.
Onpenenenne kodhduimeHTa TpeHUs CKoJibkeHus. OnpeneneHue XECTKOCTU TPYKUHBI.
Omnpenenenue paboOThl CUIIBI TPEHHSI PU PABHOMEPHOM JBHKEHHH TeJa M0 TOPU30HTAIBHOU
noBepxHocTu. Onpenenenne padoThl CUIIbl YIPYTOCTH IPU MOAbEME Ipy3a ¢ UCIOIb30BAaHUEM
HEMOJIBIYKHOTO U TIOJIBIYKHOTO OJIOKOB

duznueckue SBICHUS B MPUPOJIE: NPUIUBBI U OTJIUBBI, ABWXKeHUE MaHeT ColHeYHOU
CHUCTEMBI, PEaKTUBHOE JIBU>)KEHHE KUBBIX OPraHU3MOB

TexHuyeckue yCTpOHCTBA: CHUIAOMETP, NATYUKH TOJOXKEHUS, PACCTOSHUS MU YCKOPEHMS,
paKeThbl

MEXAHUYECKHWE KOJIEBAHUA U BOJIHBI

9.1

9.2

93

KonebarenbHoe napuwxkeHne. OCHOBHbIE XapaKTEPUCTUKHU KoOJeOaHWI: MEepuoJl, 4acToTa,
aMIUTUTya

MaremaTHuecKuii U TpPY>KUHHBIA MasTHUKU. lIpeBpaleHue >HEpruu mpu KojedaTeIbHOM
JBUKEHUU

3aryxatomue Konebanus. BeiHy)aeHHbIC KoneOanus. Pe3onanc



9.4

Mexanndeckue BoJIHbI. CBOHCTBA MEXaHUUESCKHMX BOJIH. HponoanHe U MOIICPCUHBIC BOJIHBI.
Z[J'II/IHa BOJIHBI U CKOPOCTbH eé paciIpoCTpaHCHHUA. MexaHndeckrue BOJIHBI B TBépI[OM TEIE,
ceiicMUYeCKHEe BOJTHEI

9.5 3ByK. ['poMKOCTb U BbICOTa 3BYKa. OTpakeHHE 3ByKa

9.6 HNudpa3Byk u yiIbpTpa3Byk

9.7 [IpakTrueckue pabOTHI:
Omnpezenenue yacTOTHI U MEPHOA KOJICOAHNI MaTEMAaTHUYECKOT0 MasiTHUKA.
Onpenenenye 4acToThl ¥ Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH NE€pUOJAA KOJEOaHUI MOJIBENIEHHOr0 K HUTU Ipy3a OT JUIMHBI
HUTHU. VccnenoBaHue 3aBUCUMOCTH IEpHoja KoJeOaHUN MPYKUHHOIO MasTHUKA OT MacChl
rpy3a. IIpoBepka He3aBHUCHMMOCTH mepuoja KosueOaHUl Tpy3a, MMOABEUIEHHOTO K HUTH, OT
Macchl Ipy3a U )KECTKOCTH NMPY>KUHBI. VI3MepeHue ycKopeHusi CBOOOIHOTO MaJeHUs

9.8 @dusnueckue SBIEHUS B TPUPOJAE: BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE,
celicMU4ecKHe BOJIHBI, IlyHaMH, 9XO

9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, UCIOIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

10 SJIEKTPOMATHUTHOE TIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DNeKTpOMarHuTHOE 1oJie. DIEeKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH

10.2 [Ikana 3eKTPOMarHUTHBIX BOJTH

10.3 OnexTpoMarsuTHas npupoa ceeta. CKopocTs cBeTa. BoimHOBBIE CBOMCTBA cBETa

10.4 [IpakTuueckue paboThI:
N3yuenne cBOMCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIILHOTO TeseoHa

10.5 dusnueckue BJICHNS B IPUPOJIe: ONOIOTHUECKOe AEWCTBUE BUUMOTI0, YIbTPaduoIeTOBOrO U
PEHTTEHOBCKOTO U3JTy4YEHHUH

10.6 TexHn4eckue ycTpoucTBa: MCIOJIb30BAHUE JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U

11 CBETOBbBIE ABJIEHUA

11.1 JlyueBas monens ceera. Mictounuku cBera

11.2 [IpssMOnMHENHOE pacIIPOCTPaHEHUE CBETA

11.3 Ortpaxenue ceta. [1mockoe 3epkaio. 3aKOH OTpaKEHUs CBETA

11.4 IIpenomiienne cBera. 3aKoH npenomiieHus cBeTa. [lolHoe BHyTpeHHEe OTpakeHUE CBETa

11.5 JIunza. Xox jiy4yen B TuH3E

11.6 Ontuueckas cucrema (poroanmnapaTta, MUKPOCKOIA U TEIECKOMa

11.7 I'nma3 kak onTruueckas cucrema. biM30pyKoCTh U TalTbHO30PKOCTh

11.8 Paznoxenue Oenoro ceera B cnekTp. Onbitel HeioToHa. CliojkeHHE CHEKTPAIbHBIX IIBETOB.

[ucnepcus cBera



11.9

11.10

11.11

[IpakTuyeckue paboTHI:

H#i##ParfH##lccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHUsSI CBETOBOTI'O JIyda OT yIJla Ia/JeHuUs.
###Par###13yueHre xapakTepUCTHK N300pakKeHUS TIPEIMETA B INTIOCKOM 3€pKalie.
#i##Par#H##lccnenoBaHue 3aBUCUMOCTH yIJla NPEJIOMIIEHHS CBETOBOIO JIy4ya OT yIJla MajeHUs
Ha TPaHUIIE «BO3YX — CTEKIIO».

#iHPar#H# lonydueHrne n300paXeHHI ¢ TOMOIIBIO0 COOUPAOIIEH JIMH3HI.
###Par###Onpenenenre PoKyCHOr0 paCCTOSHUS U ONITHYECKON CHUITBI COOMPAFOIIICH JTMH3HI.
H#H#Par#H##ONBITH IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

H##Par#H##ONBITH 110 BOCIPUATHIO 1[BETa IPEIMETOB IPU UX HAOJIOJIEHUU Yepe3 I[BETOBbHIE
(bUIBTPHI

duznyeckue sBieHus B mpupoje: 3atmenust Connua u JIyHsl, [1BeTa TeJ, ONTHYECKUE SBICHUS
B atMocdepe (1BeT HeOa, pedpakmus, pagyra, MEPax)

TexHuueckue ycTpoicTBa: OUKHU, IEPUCKOI, (hOTOoANmapar, ONTHUYECKUE CBETOBOIBI

12 KBAHTOBBIE ABJIEHWA

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10

12.11

12.12

OnsiTel Pe3epdopna u nnanerapuas moaens atoma. Mozens atoma bopa

Hcnyckanue u nornomenue ceera aroMoM. KBaHTsl. JIMHeYaTbIe CIEKTPhI
PagunoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3IydeHus

Crpoenue aromHoro aapa. HykionHas Mozenb aToMHOTO siipa. M3oTorsl

PannoaktusHble peBpaiieHus. [lepuos nomypacraga aTOMHBIX sI€ep

SnepHble peakiy. 3aKOHbBI COXpaHEHUsI 3apsJ0BOIO U MaCCOBOTO YUCE

OHeprus CBsA3M aTOMHBIX s1ep. CBsI3b Macchl U SHEPTUH

Peaxiuu cunTesa u aenenus siaep. Mictounuku sueprum CostHIa u 3BE371

SnepHas sHepreTuka. JlelicTBUE paJuOAKTUBHBIX U31yYE€HUN Ha )KUBBIE OPraHU3MbI
[IpakTuueckue paboTHI:

Haburoienne criiomHbIX U TMHEHYaThIX CIIEKTPOB U3ITyUEHHSL.

HccnenoBanne TpekoB: M3MEPEHME HSHEPIMM 4YacTUIBl 10 TOPMO3HOMY IyTH (1O
¢dororpadusim).

W3mepenue paanoakTUBHOTO (hoHa

Oduznyeckue SBICHUS B IPUPOJIE: €CTECTBEHHBIM paJlOaKTUBHBIA (POH, KOCMHUYECKHE JIyUH,
PaguOAKTUBHOE U3IIyYEHHUE IIPUPOAHBIX MUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U31y4YEHUN Ha
OpraHU3M YeJIOBeKa

TexHnueckue ycTpoucTBa: CIIEKTPOCKOII, MHIMBUIyJIbHBIA JO3UMETD, Kamepa Buibcona



IMPOBEPSIEMBIE HA OI'3 11O ®U3UKE TPEEOBAHUSI K PE3YJIBTATAM OCBOEHWSI OCHOBHOM
OBPA3OBATEJBbHON TPOIT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSI

Kox nposepsiemoro

TpedOBaHUs
1

IIpoBepsiemble TpeOOBaHUA K NIPeAMETHBIM pe3yJbTaTaM 0230B0r0 YPOBHS OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI0 0011ero odopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKH B HAYYHOW KapTUHE MHpPa; CHOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O
3aKOHOMEPHOW CBSI3W W TI03HABAEMOCTH SIBJICHHW TIPUPOJBI, O POJIM 3KCIEpUMEHTa B (U3HKE, O
cuctemooOpasytomieil ponu (U3NKK B Pa3BUTUU ECTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00
IBOJIONMY (DU3MYECKHUX 3HAHUU M MX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOH KapTWHE MHUpPA, O BKJIAJE
POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKU, OOBICHEHHUE MTPOLIECCOB OKPYKAIOIIETO
MHpa, pa3BUTHE TEXHUKUA U TEXHOJIOTUA

3HaHHS O BUAAX MaTepuu (BEIIECTBO U TOJIE), O JBIKEHHUHU KaK CIOCOOE CYIIECTBOBAHHS MaTepuu, 00
ATOMHO-MOJIEKYJISIPHOW TEOPUU CTPOEHHUS BEIIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUU TPHUPOIBI
(MEXaHMYECKHX, TEIUIOBBIX, OSJEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pa3inuaTh SBJICHHUS IO
OTMCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JIaHHOE (U3UYECKOE
SBIIEHUE; YMEHUE PACMO3HABaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKPY>KAIOIIEM MHUPE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Bnanenue ocHoBaMU MOHATUHHOTO amnmapaTa ¥ CHMBOJIMYECKOTO SI3bIKa (DU3UKH U UCTIOIB30BAHHUE UX IS
pelieHusi yueOHBIX 3aj7]a4; YMEHUE XapaKTepU30BaTh CBOWMCTBA Tel, (PU3MYECKUE SIBJICHUS M TMPOIIECCHI,
UCTIONB3YS (DyHIaMEHTAIbHBIE U SMITUPUUECKUE 3aKOHBI

YMeHue onuchiBaTh U3YYCHHbBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCTIONB3YS (PU3NYECKUE BETUIUHBI
Bragenne ocHOBaMH METOIOB HAYYHOTO MTO3HAHUS C YIETOM COOIIOIEHUS TIPABHII O€30MaCHOTO TPYIa:
HaOoIeHne GU3NYECKUX SABJICHUM:

YMEHHE CaMOCTOSTEIHbHO COOUPATh IKCIIEPUMEHTATIFHYI0 YCTAaHOBKY M3 JaHHOTO Habopa 000py10BaHU
10 MHCTPYKIIMH, OMTUCHIBATH X0/ OTBITA U 3alMCHIBATh €0 PE3YIbTaThl, HOPMYIMPOBATH BHIBOIHI;
MIPOBEJICHHUE MPSMBIX U KOCBEHHBIX U3MEpPEHUN (U3NYECKUX BETUYHH: YMEHHE IIJIAHUPOBATh H3MEPEHUSI,
CaMOCTOSITEIbHO COOMpaTh JKCIEPUMEHTAIBHYI0 YCTAaHOBKY I10 HHCTPYKIIMH, BBIYHCIISATH 3HAYCHHUE
BEJIMYMHBI U aHAIM3UPOBATh MOJYUYEHHBIE PE3YyJbTaThl ¢ YUETOM 3aJaHHOW MOTPEIIHOCTU PE3YIbTATOB
WU3MEPEHMUII;

NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTALHBIX  HCCIICOBAHWH;  CAMOCTOATENBHO  COOUpATh
SKCIEPUMEHTATIbHYI0 YCTAaHOBKY W TPOBOAWUTH HCCIENIOBAaHHE IO WHCTPYKIHUH, TMPEICTaBIATh



MOJTyYCHHbIE 3aBUCUMOCTH (PU3NUYECKUX BEIWYHMH B BUAE TaOJIUI U TPa(UKOB, yUUTHIBATh OIPEITHOCTH,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEI0BAHUS

6 IToHnMaHMe XapakTepHBIX CBOMCTB (M3MYECKUX Mojenell (MaTepualibHas TOYKa, aOCOJIIOTHO TBEPHOE
TEJO0, MOJEIN CTPOEHUS Ta30B, >KUJIKOCTEM M TBEPIBIX Te€J, IUIAHETApHAs MOJENb aTOMa, HYKJIOHHAs
MOJI€JIb aTOMHOT'0 s1/Ipa) M YMEHUE IPUMEHATh UX U1 O0BSICHEHUS (PU3HMUECKUX IPOLIECCOB

7 YMmeHue oOBACHATH (DPU3MYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CHTyalul
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YACTHOCTH, BBIABIATH NPUYUHHO-CICACTBEHHBIE CBS3HM U
CTPOUTH OOBSCHEHHE C ONMOPOH Ha M3YYCHHBIC CBOMCTBA (DM3MUYECKHX SBICHUH, (U3NUYECKHUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIU

8 YMmenne pemarh pacuéTHble 3amaun (Ha Oaze 2 — 3 ypaBHEHMIi), UCIONB3Yys 3aKOHBI U (POPMYIIBL,
CBSI3bIBaOIIME (PU3MUECKUE BEIUYMHBI, B YACTHOCTH, 3aIMCHIBaTh KPaTKOE YCJIOBUE 3a/1a4M, BBISBIATH
HE/IOCTAIOIIHE JaHHbIe, BEIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIC ISl €€ PEUICHHUs, UCIOIb30BATh
CIpaBOYHBbIE [JaHHbIC, MPOBOJAUTH PACUYEThl M OLIEHUWBATh PEATMCTUYHOCTh IOJIYYEHHOTO 3HAUYEHUS
(Gu3MYeCKoil BETMYMHBI;, YMEHHE OINPENeNATh Pa3MEPHOCTh (DU3NYECKON BEIMUYUHBI, MMOJyUYECHHOH IMpH
peLIeHUH 3a1a41

9 YMeHue xapakTepu3oBaTh NPUHIUIBI JEUCTBUS TEXHUYECKHMX YCTPOWCTB, B TOM 4YHCIIE OBITOBBIX
npUOOPOB, U MPOMBIIUIEHHBIX TEXHOJOTHYECKUX MPOLECCOB MO MX OMMCAHUIO, UCMOIb3Yys 3HaHUSA O
CBOMCTBAX (PU3NYECKUX SBIECHUI U HEOOXOAUMbIE PU3NUECKIE 3aKOHOMEPHOCTH

10 YMeHHe HUCHOib30BaTh 3HAHHUS O (U3WYECKUX SIBICHUSX B TOBCEIHEBHOW XH3HM JUIsl oOecreueHus
0€30MacHOCTH IpU OOpalleHUH C OBITOBBIMU NMPUOOpPaAMHM M TEXHUYECKUMHU YCTPONCTBaMH, COXpaHEHUs
3I0pOBbsI U COOJIOIEHUS] HOPM HKOJIOTHYECKOTO TIIOBEAECHUS B OKpY’Kalolled cpeze; MOHHUMaHUE
HEOOXOJUMOCTH  NPUMEHEHHUs JOCTM)KEHMH  (U3MKM W TEXHOJOTMH s paluOHaJIbHOTO
IIPUPOJOIIOIBE30BaAHMS

11 OneIT moOHMCKa, NpeoOpa3oBaHus U TMpeAcTaBieHUs UHGOpMaluu (U3HMUECKOTO COJIEPKAHUS C
HCTOJIb30BaHUEM HH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLEHUBATH JOCTOBEPHOCTD
MOJIy4eHHOM MH(pOpMallMi Ha OCHOBE UMEIOUIMXCS 3HAHUM U JOMOJIHUTEIbHBIX HMCTOYHUKOB; YMEHHE
UCMOJIb30BaTh TPU BBHINOJHEHWH YYEOHBIX 3a/JaHUi HAy4YHO-TOMYJISIPHYIO JUTEepaTypy (QH3MUECKOTro
COJiep’KaHus, CIpPaBOYHbIE MaTepHaiibl, pecypcbl cetd HVHTepHeT; BianeHue Oa30BBIMH HaBBIKAMU
npeoOpa3oBaHus HHPOPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO; YMEHHUE CO3/aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIMU U3 HECKOJIBKUX HCTOUHHKOB

INEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D ITO ®U3UKE



Kon

1.1
1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 31eMEHT COlEPKAHMUS

MEXAHUWYECKUE ABJIEHUA

Mexannyeckoe ABMmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD JABHKEHHUS

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUEe. CpenHss CKopocTh. DopMyIna AJist BEIYMCICHUS CPETHEN CKOPOCTH: V = S/t

PaBHOMepHOC HpHMOJ’IHHCﬁHOG JBHKCHUC. 3aBHCHUMOCTD KOOpAWHATBI TEJIa OT BPEMEHU B ClIyda€ PABHOMEPHOI'O
Hpi[MOJIHHGfIHOFO JABHXKCHUA:

xX({f)=x,+vt

I'paduku 3aBUCHMOCTH OT BPEMEHM Il IPOEKLUUU CKOPOCTH, MPOEKIUU IEpPEMEIIEHUs, MyTH, KOOpAUHAThl IpU
PaBHOMEPHOM IPSAMOJIMHENHOM JBUKCHUH

3aBUCUMOCTh KOOpAHUHATHI T€JIa OT BPpEMCHHU B CJIy4aC paBHOYCKOPECHHOI'O HpﬂMOHHHeﬁHOF O IBUKCHUA:

b3 s

S =v #f+a,=

@opMysbl Ui MPOCKLUMU IEPEMEIICHUS, IPOCKUUU CKOPOCTM M NPOEKIUU YCKOPEHHMS IPH PaBHOYCKOPEHHOM
IIPSMOJIMHEHOM JIBU>KCHHMU:
+2
5. =0y, - T+a,- 7

U.\'('f) =Up, T4, 1,

a, (f)=canst,

— “=2
Uiy Uix . Sy

['paduky 3aBUCHUMOCTH OT BpPEMEHH [UIS MPOCKIHH YCKOPEHMs, MPOEKIHUHU CKOPOCTH, IMPOEKIUH IepeMeIleHus,
KOOpJMHATHI IPYU PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBUKEHUU

CBobonHoe nagenue. @opmyJibl, OMUCHIBAIOLINE CBOOOIHOE MaJIeHUE TeJla 110 BEPTUKAIU (ABM)KEHUE Tella BHU3 UIIH BBEPX
OTHOCHUTEJIbHO MOBEPXHOCTH 3eMin). ['paduiku 3aBUCUMOCTH OT BPEMEHU JJIsl IPOEKIIUH YCKOPEHUs, TPOEKIIUH CKOPOCTH
¥ KOOPJIUHATHI IPU CBOOOTHOM Ma/IEHUH TeJla M0 BEPTHKAIN

CKopocTh paBHOMEPHOI'O ABM)KEHHUS TeNa 10 OKpykHOocTU. HarnpaBnenue ckopoctu.

dopmyia 17151 BBIYUCIEHUS CKOPOCTH Yepe3 paanyC OKPYKHOCTH U NTEPUOJL OOpaILeHHsL:



inR
T

L=

LentpoctpemurenbHoe yckopenue. HampaBieHue HEHTPOCTPEMHUTENbHOrO yckopeHus. dopmyna ajis BBIYHCICHHS
YCKOPEHHUS:

1.7 Macca. IInotHocts BemectBa. @opmyiia 1t BBIYUCIEHUS IUIOTHOCTH:

_m
V

1.8 Cuna — BekTopHas ¢pusndeckas BennurHa. CiokeHue cui
1.9 SAsnenune unepuuu. [lepoiii 3akoH HeroToHA
1.10 Bropoii 3axoH Herorona:

F=m-da

CoHanpaBieHHOCTh BEKTOPA YCKOPEHMS T€Jla U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha TEJIO
1.11 B3anmopeinicteue Ten. Tpertuit 3akoH HeroToHa:

Fry=-Fis

1.12 Tpenne nokos ¥ TpeHue CKoNbXKeHus. DopMyia Ui BEIYUCICHUS MOJLYJIs CHIIBI TPEHHUS CKOJIbKEHHSL:
F_=u-N
b



1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarnus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi nedopmanuu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS:
My -MA
}"_ = G - '—_‘_
R
Cuia TsixecTH. Y CKOpeHHe CBOOOTHOTO Ta/ICHUS.

B%l;/liyﬂa JJI1 BBIYMCIICHUA CHJIBI TH)ﬁCTI/I BOJIM3H HOB%XHOCTI/I 3CMJEZ F= I’l’lg
CHHUC IIJIAaHCT BOKPYT LOoJHIA. 11€pBasgd KOCMHUYCCKasa CKOPOCTh. 1I€CBCCOMOCTD U IICPETPY3KHU

Nmnynbe Tena — BekTopHas (pu3nueckas BEIUYHHA.
p=mi
Nmnynse cuctemsl Ten. Mi3menenne ummyninbca. IMmysbe crbl
3aKOH COXpaHEHMsI UMITYJIbCa /ISl 3AMKHYTOW CUCTEMBI TEI:
Dp=myly +1, U, =const
PeaxkTnBHOE OBMKEHNE
Mexannueckast pabora. @opmyna Jjisl BBIYUCIEHUS paOOThI CUJIIBL:

A=Fscos

MexaHn4yecKas MOITHOCT:

Kunernueckas u IMOTCHIMAJIbHAA SHCPIrus. d)opMyna JUIA BBIYHUCIICHUA KHHETHYECKOH OHEPIrum:
9

mu”
Bemmy

Teopema o0 kuneTn4yeckon 3Hepruu. opmyiia i BBIYUCICHHS IOTEHIUAILHON SHEPTUH TEJIa, IIOIHATOrO

Hag 3eMIIEH:



E,=mgh

1.19 Mexanuyeckas SHEprus:
E=E;+E,

3aKOH COXpaHEeHUs MeXaHU4YecKoil sHepruu. GopMyia Asis 3aKOHA COXPAaHEHHUS] MEXaHMYECKON SHEPTUH B OTCYTCTBHE CHUII
TpeHus: E = const.
[IpeBpaliieHre MEXaHMYECKON SHEPTUU TPU HATMYMH CHJIBI TPEHHSL.
1.20 [TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
YcnoBue paBHOBECHS phblvara:

M +M, +..=0
[ToasuxHbIN 1 HemoABMXHBIN 010ku. KIT/I mpocThix MeXaHU3MOB,

n= Anonesnas
‘4331]:&1133333

1.21 JlaBiieHne TBEPAOTO TeNa.
@opMyiia 1l BBIYUCICHUS TaBJICHUs TBEPJOTO Tena:
F
P=-
Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTnyeckoe 1aBlIEHUE BHYTPH KUIKOCTH.
dopMyna Il BEIYUCIICHNS 1aBJICHNs BHYTPH KUJKOCTH:

P=Ph+DPpy,
1.22 3axoH Ilackans. ['uapaBnuueckuii nmpecc
1.23 3akoH Apxumena. @opmyiia AJisl ONPEACIICHUS BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B KUIKOCTh

WJIN Tas:



1.24

1.25
1.26
1.27

1.28
1.29

1.30

1.31

A =PEV

YcnoBue miiaBanus Tena. [11aBanue CyJ10B U BO3AyXOIUIaBaHHUE

MexaHndyeckue KoJieOaHus. AMIUIUTY/a, NEPHOJ U Y9acToTa KojeOaHui. DopMyina, CBA3BIBAIONIAS YaCTOTY M IEPHOJ]
KoJe0auuii:

Matemaruueckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpallienue sHepruu npu KojiedaTeIbHOM JBUKEHUU

3aryxaromue kosiebanus. BeiHyxeHHble Kosebanus. Pesonanc

Mexanndeckne BosHbL. 1Ipo1osibHBIE M ONIEpeYHbIEe BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh PACIIPOCTPAHEHUS BOJIHBI:
h=v-T

3Byk. ['pomMKoCTh 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKOBOM BOJIHBI HA TpaHUIle ABYX cpel. MH]pa3Byk U yIbTpa3ByK
Ipaxmuueckue pabomoi

W3mepenue cpeaHeil MIOTHOCTH BEIECTBA; AapXUMEIOBOM CHIIBI, KECTKOCTH MPYXKHUHBL, KOdpUIIMEHTa TpPEHUSI
CKOJIB)KEHUST; pabOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHECH CKOPOCTH JIBIKEHUSI OpyCKa IO HAKJIOHHOM IUIOCKOCTH,
yCKOpeHusi Opycka MpH [ABIKEHHWH IO HAKIOHHOW IJIOCKOCTH; YacTOThl M MepHoja KoyieOaHWil MaTeMaTH4ecKoro
MasTHUKA, YaCTOTHl M TIEPHUOIa KOJICOAHUH MPYKUHHOTO MasSTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOIIETO Ha phldyar; paboThl
CHJIBI YIPYTOCTH NPH MOABEME Tpy3a ¢ MOMOIIBI0 HEMOIBMKHOTO OJIOKA; pabOThI CUJIBI YIIPYTOCTU TIPU MOIBEME Tpy3a C
MMOMOIIBIO MTOJABHKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH KHJIKOCTH;
HE3aBHCHMOCTH BBITATKHBAIOIICH CHIIBI OT MAcCChI TEJa; CHIIBI TPEHUS CKOJBLXKEHUS OT CHIJIBI HOPMAIBLHOTO JABJICHUS U OT
poJia MOBEPXHOCTH;, CHJIBI YIPYTOCTH, BO3HUKAOIIEH B MPYXKUHE, OT CTeTeHH AeQopMalliy MPYKUHbBI; YCKOPEHUs OpycKa
OT yrja HAaKJIIOHA HAaIPaBJISIONICH; Teproja (YacTOThl) KOJCOAHWH HUTSHOTO MAasTHHKA OT JUTMHBI HHTH, TEpHOIA
KoJeOaHui MPY>KUHHOTO MasTHUKA OT MAacChl Irpy3a M KECTKOCTH MPY>KUHBI, UCCIEIOBAHUE HE3aBUCHUMOCTH IMEpPHOJA
KOJIeOaHW HUTSIHOTO MasTHUKA OT Macchl Ipy3a. [IpoBepka yciaoBHs paBHOBECHS phluara

Quzuueckue seneHUss 6 npupoode: TIPUMEPHl TBUKCHHS C PA3IMYHBIMA CKOPOCTSIMH B KHUBOW M HEXKHBOW IMPHUPOJIE,
JECTBHE CUIIBI TPEHUS B MIPUPOJIC U TEXHUKE, MIPUJIMBHI U OTIUBHI, ABIKeHUE TaHeT COTHEUHOW CUCTEMBI, pEaKTUBHOE
JBUKCHHME JKUBBIX OPraHU3MOB, PHIYard B TeJie YeJIOBEKa, BIUSHUE aTMOC(EpPHOro MaBlieHUS Ha >KHBOW OpraHHU3M,
IJIaBaHKe PhIO, BOCTIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIICTPSICEHHE, CEICMHUECKHUE BOJIHBI, IlyHAMH, X0

Texuuueckue ycmpoiicmea: CUUAOMETD, NATYUKHU TIOJIOKCHUS, PACCTOSHUS U YCKOPEHUsS, TUHAMOMETp, TOIIAITHUKH,
paKkeThl, pblYar, TOJBUXKHBIA W HETMOJABUKHBIA OJIOKM, HAKIOHHAS IUIOCKOCTh, IMPOCTHIE MEXaHW3MBI B OFBITY,
COOOIIAIONTUECS COCY/bI, YCTPOMCTBO BOJONPOBOJA, THAPABIMYCCKHA IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
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2.10

2.11
2.12

2.13

2.14
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MOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCTIOIH30BAHUE YIBTPA3BYKA B OBITY U TEXHHUKE

TETUUIOBBIE ABJIEHUA

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUUECKON TEOpuUH CTpOEHMs BeulecTBa. Mojenu TBEPIOro, XHUAKOTO M
ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammuieckre u amopgHbIC Tela

JIBmkeHue yactull BemectBa. CBA3b CKOPOCTHU ABMXKEHUS YaCcTHUIL C TeMIlepaTypoit. bpoyHoBckoe nBumxkenue, nuddys3us
CmMauuBaHue u KalWJIISIPHBIC ABJICHUA

TemoBoe pacmupeHue u cxaTue

TernnoBoe paBHOBECHE

Buytpennss sneprus. Paborta u termsonepenaya kak criocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu

BI/II[I)I TCIUIonepeaavyu: TCIJIOIMPOBOAHOCTb, KOHBCKI WA, U3TTYYCHHC

HarpeBanue u oxnaxnaenue ten. KonndecTBo TemnoTsl. Y qenbHas TEIIOEMKOCTb:

QO=cml\t,—t,)

3aKOH COXpaHEHUs SHEPrUH B TEILIOBBIX IpoLieccax. Y paBHEHUE TEIUIOBOrO OanaHca:

+0,+.=0

Ucnapenune m xoHupeHcauusd. M3MeHeHHWE BHYTPEHHEH JHEPrHMM B MPOLIECCE HMCIAPEHHS M KOHJAeHcanuu. Kunenue
KHUAKOCTHU. Y IeJbHas TersioTa napoodpazoBanus: L = Q/m

BrnaxHnocTs Bo3yxa
[InaBnenue u kpucramumsanus. MisMeHeHre BHYTPEHHEW SHEPTUM [PU TUIABJIEHUN U KPUCTAJUIU3ALMU. Y JeIbHas TEIIOTa
TJIaBJIICHUS

,_ 9

==
m

BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y AeNIbHAs TEIJI0Ta CTOpaHus TOIINBA: ¢ = O/m

[Tpunnume! padoTs! TernoBbix apurareneii. KIT/] TermoBoro qeurarens

Ipaxmuueckue pabomoi

N3mepeHne yaenpbHON TEMIOEMKOCTH METAJUIMYECKOIO HUJIMH/IPA; KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOM KOMHATHOMU
TeMIepaTrypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO ONYIIEH HArpeThId MWJIMHIP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO
HarpeThiM LUUJIMHAPOM, IIOCJE OIYCKaHHS €ro B BOAY KOMHATHOM TEMIIEPATypPbl; OTHOCUTEIBLHOM BIIAJKHOCTH BO3/1yXa;
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YACIBHOW TEIUIOTHI IJIaBICHUSA JibJa. MccienoBanue M3MEHEHNs TEMIIEPATypbl BOJBI IIPU PA3JIMYHBIX YCIOBUSX; SBICHUS
TETI000MEHA TP CMEIIMBAHUH XOJIOJHOM U ropsiueil BOJbI; IPOIIecca UCTIAPEHUS

Duzuyeckue s61eHUs 68 npupode. TIOBEPXHOCTHOE HATSKEHUE U KalIMJUIIPHbIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B IPUPO/IE,
nznydyenue CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHeTa

Texnuueckue ycmpoucmeéa: KalWJUIAPBL, IMPUMEPBl HMCIOIb30BAaHUS KPUCTAJUIOB, XXUAKOCTHBIM TEPMOMETP, NaTYMK
TEMIIEpPaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETPBI, ICUXPOMETP, ITapoBasi TypOrHa, TBUTATENIb BHYTPEHHETO
CrOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onexrpuszanus Tei. [[Ba Buaa 2IEKTpUYECKUX 3apsiioB

B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kysona

3aKOH COXPAHEHHUs DIEKTPUYECKOTO 3apsiia

Onextpuueckoe nose. Hampsok€HHOCTH 3nekTpuueckoro mnosist. IlpuHuMn cyneprno3uuuy 3JeKTpUYecKUX Mosei (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu snexkrpuyeckux 3apsaoB. JlelicTBHE JJIEKTPUYECKOrO IO HA JJEKTpUYecKue 3apsaabl. [IpoBomHHMKM H
JUDIIEKTPUKH

[TocTosiHHBIM AnekTpudeckuil ToK. JlefcTBus anekTpudeckoro Toka. Cuna toka. Hanpspkenue.

I=q/t,U=A4/4

9HeKTpI/I‘leCKOC COIIPOTUBJICHHC. y,[[eJ'IBHOC SJICKTPHUYCCKOC COITPOTHUBJIICHUC!
R =pl/S

3axon OMa 15 yyacTka anekrpudeckoit nenu: / = U/R

IlocnenoBaTeabHOE COCAUHEHHE IIPOBOJHHUKOB!:

I,=I,; U=U,+U,: R=R +R,

HapaJ'IJ'ICJ'ILHOe COCAUHCHUC ITPOBOJHUKOB PaBHOT'O COIIPOTUBJICHUA:

R

U=U;:I=I+I:R="1
! - Lo 2

CMGH_IaHHBIe COCINHCHUA HpOBOIIHI/IKOB

Pabota u MmontHOCTH 25ekTpuueckoro Toka. A = Ult, P = Ul
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3akon J[>xoyins — Jlenua:

O=I"-R-t

OmneiT Opcrena. MarHuTHOE 10J1€ MPSMOTO MTPOBOAHUKA C TOKOM. JINHUM MarHUTHOM MHIYKLIUN

MarsuTHO€ 110J1€ TIOCTOSIHHOTO MarHuTa. B3auMoaeicTBrue OCTOSHHBIX MATHUTOB

JlelicTBrE MarHUTHOTO MOJIs1 HA IPOBOJAHUK C TOKOM

Onbitel @apanesd. SABneHue sneKkTpoMaratuTHoW nHaykuuu. [Ipasumno Jlenma

IlIpakmuyeckue pabomvi

W3MepeHue 37eKTPUYECKOro CONTPOTUBIIEHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPHUUECKOTO TOKA; Pa0OThI AIEKTPHUUECKOro TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbl TOKA, BO3HUKAIOIIEIO B IPOBOJHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANpPsSKEHUs Ha
KOHLIaX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHBIICHHsS OT JUIMHBI IIPOBOJHHMKA, IUIOIIAAU €ro IONEPEYHOIO CEYECHHs U
YAEJIBHOTO CONPOTHUBIICHMUS.

IIpoBepka npaBuiia IS JIEKTPUYECKOTO HANPSDKEHUSI IPU MOCIEN0BATEIbHOM COSAMHEHNUN ITPOBOJHUKOB; IIPABUIIA JUIS
CHJIBI 3JIEKTPUUECKOI0 TOKA IPH MapajjieIbHOM COEUHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Qu3zuyeckue a61eHus 8 npupooe: SIEKTPUUECKUE SBIIEHUS B aTMOC(eEpe, JIEKTPUUECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE
noJie 3eMiu, Apeiid moocoB, poib MarHUTHOTO MOJIS AJIS J)KU3HU Ha 3eMile, MOJISIPHOE CUSHUE

Texnuueckue ycmpoiucmea: SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTaT, CUYETYMK DIIEKTPUYECKONW DHEPIHH,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUYECKHE IMpeIOXpaHUTEINH,

AJIEKTPOMArHuT, 3JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA, TEHEPATOP MTOCTOSHHOT'O TOKa

OnexTpoMarHuTHbIE BOJIHBI. [IKkana 31eKTpOMarHuTHBIX BOJIH

JlyueBas Mmonens ceera. [IpssMonrHeHOE paclIpOCTpaHEHHUE CBETA

3akoH oTpaxxeHus ceera. [limockoe 3epkano

[Ipenomienne cera. 3aKOH NPETOMIICHUS CBETA

Jucnepcus csera

JIunza. Xox nyudeit B muH3e. PoKycHOE paccTossHUE JIMH3bI. OnTHueckas cuia JuH3bl: D = 1/F

I'na3 kak onTuyeckas cucrtema. Onrtudyeckue npruOopsl

IIpakmuueckue pabomvi

HH#HPar##113MepeHre oNTHYEeCKO CUITbl COOMpAIOIIel JTMH3bI; (POKYCHOTO PACCTOSHUS COOMpAroIei JIUH3bI (IT0 CBOHCTBY
paBeHCTBa pa3MepoB MpeaMeTa M H300pakeHHs, KOrjJa IMpeIMeT pacloyiokKeH B JBOWHOM (QoKyce), MoKazaTels
IIPEIOMIIEHUS CTEKIIA.

###Par###lccnenoBanue CBOMCTBA M300paKeHHUS, TIOTYYCHHOTO C MIOMOIIBIO COOMpAIOIIEH TUH3BI; N3MEHEHUs (DOKYCHOTO
paccTosiHUSL IByX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJla IPEJOMIIEHUS CBETOBOrO JIyda OT yrjla MaJcHHs] Ha TpaHHLE
«BO3IYX — CTEKIIO»
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Qusuueckue asnenus 6 npupode: 3armenus Connua u JIlyHbl, IIBeTa Tel, ONTUYECKUE SBICHHUS B aTMocdepe (1BeT Heoa,
pedpakmus, pagyra, MUPaXK)

Texuuueckue ycmpoticmea: 0O4KH, IEPUCKOII, oToarnmapaT, ONTHUYECKUE CBETOBOIbI

KBAHTOBBIE ABJIEHUA

PagnoaktuBHOCTH. Anb(ha-, 6eTa-, ramma-u3nyueHus. Peakiyu ansda-u 6era-pacnana

OmnsiTel Pe3epdopna no paccesnuto anbda-uactuil. [Imanerapnas mozgens atoma

CocraB aromHoro siapa. M3oronsl

[lepuon nonypacnaza aTOMHBIX sIZIEP

SAnepHble peakiiuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOT0 U MacCOBOTO YK CE

Qusuueckue a61eHUs 68 npupode. €CTECTBEHHBIH paJMOaKTHBHBIN (DOH, KOCMHUYECKHE ITy4YH, PaJIMOAKTHBHOE H3ITyUCHHE
MIPUPOJHBIX MUHEPAJIOB, AEHCTBUE PAIMOAKTUBHBIX U3Iy4YEeHUN HA OPraHU3M YeI0BeKa

Texnuuecxkue ycmpoﬁcmea.‘ CIICKTPOCKOII, I/IHIII/IBI/IIlyaHI)HI)If/'I AO03UMETP, KaMeEpa Buibco a, s AcpHas SHEPreTUKa

YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HAD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET



