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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxke ¢ yuéroM (enepanbHOil pabouel mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOy4amommxca. B mnporpamme mno ¢@usuke yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOYy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEJAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MM,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha yriayOJ€HHOM YpOBHE TMperojaracT YyBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTYYEHHUsI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHUEe YMEHUW MPUMEHATH (U3NYECKUEe 3HAHUS U Hay4YHBIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANILHON  JEATETbHOCTH, CBS3aHHOM C (U3MKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPEeAHETO 00111ero 00pa30oBaHuUs.

JlocTikeHne 3TUX Liened mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

MPUOOpPETCHUE YMEHUN aHAIM3UPOBATh U OOBSICHATH (DM3UUYCCKHE SBJICHUS Ha
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 33]1a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYUCHHBIC IAHHBIE U JICJIaTh BHIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(epamu mpodheCCUOHAIBHON ESTEILHOCTH, CBI3AaHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznueckoil HayKu.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 ydacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 136 gacos (4
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MYECKHUE SIBJICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
U3mepenne Quanueckux BenuduH. OTanoHbl. duzmyeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenunii. [IpaBuna 6e3onacHoro Tpyna npu padbore c
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAy4YHBIN METOJl TMO3HAHMS: HAONIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue TPUOOPHI U TpoleaAypa MPSIMBIX HU3MEPEHHUI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBE€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue wacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Orenka muaMeTpa aToMa METOZIOM PSIIOB (C UCTIOIb30BaHueM (GoTorpaduit).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe H
HEepaBHOMEpPHOE JBHKEeHHE. CBOOOAHOE MajJeHHE KAaK MPUMEpP HEPaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['padukn 3aBUCHMMOCTEHl BEJIMYMH, OMNMCHIBAIOIIUX JBWXKeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCA MapajuieIbHO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
WU3MEHEHUS] CKOPOCTH [JBHKEHHs Tesl. Macca Kak Mepa WHEpPTHOCTH Tella B
MOCTyNaTteabHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHuIe o0béma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmroienue siBieHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnpITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHUS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. Cuna naBneHusi. CiocoObl yMEHBIIICHUS U YBEJIMUYCHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHMSI Traza OT 00bEMa W TEeMIEPaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTIMU U razamu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MeXaHHU3Mbl. VICronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuuemnmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIECH
(apxumenoBoif) cuibl, moarekanue. [lnaBanue Ten. Bo3myxomnnaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBienune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BEMA MOTPYKEHHON B KUIKOCTH
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyXKEHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOLIEH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUM TIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MoMeHTOB. [IpuMeHeHMe TmpaBuja paBHOBECHS pblyara K OJIOKY. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHrie OHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenune KITJI moaBuXHOTO U HEMTOABU)KHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MTOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHune 3akoHa COXpPaHEHUSI MEXAaHUYECKON SHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJIEHUA. TEIIOBOE pacHIMPEHUE W C)KAaTHE. 3aBUCHUMOCTb [ABJIEHUS rasza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHS YacTHUlLl. TeMIepaTypHbIe IIKAJIbL.

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONEPEAAYM:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BEIIecTBa. TermiooOMeH u
TEIJI0OBo€ paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHEeHHE TEIIOBOTO OalaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
iaBieHus. [lapooOpasoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIMEHUS  OT
atMocepHoro napiieHUs. HachIlIeHHBIT W HEHACHIIIEHHBIN mMmap. BiakHOCTb
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpaHEHHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX M TEIUIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

M3meHeHne maBieHUs raza NpU H3MEHEHWU 00bEMa W HarpeBaHUM WM
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.



HaOmronenne kuneuus.

HaGrogenune nocTossHCTBA TeMITepaTyphl MPH TIIaBICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMmreparypsl IMpU MOMOIIM KUAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBhl.

OnpITel 1O HAONIOAEHUIO TEIUIOBOIO PACHIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCMMOCTU JIJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yjbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropsiuer BOJIBL.

OmnpeneneHre KOIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OrnpeneneHne OTHOCUTEIBLHOM BIIa)KHOCTH BO3AYXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poma 3ieKTpUYecKHX 3apsaoB. B3aumonelicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue artoma. I[IpoBOAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKU. 3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsiia.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielIbHOe COeAMHEHNE MTPOBOAHUKOB. J/[C B LIenu MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnweiT  Awmrepa.
[IpumeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JleMCTBME MAarHMTHOIO MOJISI Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HampaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIEeKTpOoreHepaTop. Cnioco6bl MIOJTYy4YEHUS AIEKTPUIECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poza 3JIEKTpUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEIL.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JlelicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEpPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHura.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIETO Y€pe3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JITMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

Omnpenenenue yaelnbHOr0 CONPOTUBIEHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[TpoBepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I TOJHOM LENN.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3/ielieHUH.

HccnenoBanre neMCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITEI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUW 3HAUEHUS U HAMPABJICHUS! MHIYKIIMIOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBwxkeHue. MarepuanpHas Touka. CHocoOBbI ONMHMCAHWS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKECHUE. Y CKOPECHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEpHpeTaldsi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IepEMELICHHUS IS MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0pamieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTD U EpErpys3KH.

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

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yrpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPAHECHUS
MEXaHHYECKOM YHEPTUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

CpaBHeHUE MyTel M TPaeKTOPUW JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepenne cKoOpoCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSI.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUDKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

Habmronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMIyJbca MPH YIIPYrOM B3aUMOJICHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIIEro pPaBHOMEPHOIO
JIBIDKEHUS [IAPUKA VI TETIEKKU.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHUSI CKOJBXKEHUSI OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBHXKEHHMH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOI,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MareMatuueckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHdpasByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenuie npo10ibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEIHN).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 4acTOThI U MEPUO/Ia KoJIeOaHUN MaTEMAaTHIECKOTO MAasITHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTH TepuUoa KoJeOaHWil Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MaccChI Tpy3a.

OMNBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MHOMOIIbIO MOOMJIBHOIO
tenedoHa.

[IpoBeneHre ONBITOB 110 HAOIIOACHUIO UHTEPPEPEHIIMH U TU(DPAKIIMK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBera. 3armeHuss ConHna uo JIyHBL
Otpaxenue cBera. Ilmockoe 3epkano. 3akoH oOTpaxkeHud cBerta. llocTtpoeHwue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcronb30BaHueE MOJHOIO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300pakeHn, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. JMcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpunun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanre 3aBUCMMOCTH yIUVIA OTPAKEHUS CBETOBOrO Jyda OT yIJa
TaJICHUSL.

N3yyeHue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYyCHOTO pPacCTOSHUS W ONTHYECKOW CHIIBI COOMparomieit
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. HW3zoronmsl. PaanoaxtruBHBIE
npeBpaiieHus. [lepuoa momypacnaga aTOMHBIX siaep. J[elcTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPTraHU3MBI. 3allliTa OT PAAMOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenusa sapep. Mcrounmku sHepruu CosHma W 3BE3A. SlnepHas »>HEpreTHka.
DKoJIoTUYecKre MpoOIEMBI SIICPHON IHEPTETHKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Perucrpanus uzmydeHus: IPpUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AINH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (hH3HKe.

B nmpomecce wu3ydeHus JaHHOTO MOMAYJIS PEATM3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBJICHU Ha OCHOBE
npuMeHEHUsT (QU3UYECKUX 3HAHHWM, UCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJsSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI MCCIICTOBAHMS, BEIOOpAa 1 00OCHOBAHUS METOJa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPIKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusi Pa3HOTO YPOBHSI CIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YTIJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yayT cOpMUPOBAHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:
o I)nampuomuueckozo eocnumanus:

IIPOSIBJICHUE HMHTEpPECa K HCTOPUUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB,;
o 2)2parxcoancKkozo u 0yxXo8HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTMBHOMY YYacCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYUMBIX M
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JIOCTHXKEHUN (PU3UKY;

OCO3HAaHHE BaKHOCTU MOPAIbHO-3TUUYECKUX PUHIUIIOB B IESITEIBHOCTH YUYEHOTO;
e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ACTETUUECKUX KadyeCTB (PU3MUECKONM HAyKu: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
o 4)uennocmu HAYUHO20 NOZHAHUSA:

OCO3HaHMWE IEHHOCTU (PU3NYECKOW HAYKU KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;

OpUEHTAIUs B JIEITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUIMA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS TPUPO/IbI;

pa3BUTHE HAy4YHOW JIOOO3HATENHLHOCTH, WHTEpPECa K HCCIEI0BATEIHCKON
NEeATEIIbHOCTH;
e 5)ppopmuposanusn Kyavmypul 300p06bsa U IMOUUOHAIbHO20 ONA2ONOSIYYUSA:

OCO3HaHWE LEHHOCTH Oe3omacHoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXXKHOCTH MTPaBUJI 0€30MMaCHOT0 TTOBEICHUS Ha TPAHCIIOPTE, Ha
JI0pOTax, C JMEKTPUUECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

c(hOpMHPOBAHHOCTh HaBBIKA PEe(IICKCUU, TPU3HAHKNE CBOETO TpaBa Ha OIMMUOKY U
TaKOT0 e MpaBa y APYroro 4ejioBeKa;
e 6)mpyooeoco eocnumanus:

aKTUBHOE YydYacTHe B pEUIeHWH TNPAKTUUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3allii, TOpojaa, Kpas) TEXHOJOTHYECKOM U COIUAaIbLHOU
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUYECKUX 3HAHU;

HMHTEpEC K MPAKTUYECKOMY U3yUYEeHUIO MPpodeccuii, CBI3aHHbBIX C (PU3UKOM;
o 7)IK0OS102UUECKO20 60CNUMAHUA:



OpHEHTAaIs Ha PUMEHEHUE (PU3NUECKUX 3HAHWM IS PEIIeHus 3a7a4d B 001acTu
OKpYXKalollel Cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
MTOCJIEJICTBUI JJIs1 OKPY KarOLIEH Cpeibl;

OCO3HaHWE TJOOATBHOIO XapakTepa HSKOJIOTMYECKHMX TMpoOdJieM H MyTed Hux
pelIeHMUS;

e 8)acanmayuu K uZMEHAOUWUMCA YCI08UAM COUUATLHOU U NPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aWMOJICHCTBUY TP BBIMOJTHEHUH HCCIICIOBAHUNA W TPOCKTOB
(bu3HUecKoi HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JPYTHX;

MOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSITEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, YMEHHH (HOPMYIUPOBATH UICH,
MOHSITHUS, THUIOTE3bI O PU3NUECKUX 0OBEKTaX U SIBJIICHUSX;

OCO3HaHHUE J1€PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (PU3MUECKUX 3HAHUM;

CTpEMJICHUE aHAJIU3UPOBATh W BBISABISATH B3aUMOCBSI3U TPUPOJIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OIIEHKA CBOUX JIEUCTBUM C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEIY, BO3MOMXKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe ocBoeHusi mporpaMmsbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOydaromerocss OyayT chOpMHUpOBAaHBI  MeTamNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIONINE TO3HABATEIbHBIC YHUBEpCAIbHBIC Yy4YeOHBIC IEHCTBUS,
KOMMYHHUKaTHBHbBIE yHHUBEpCaJbHble  y4yeOHbIE  JEHUCTBHUA, peryJsiTUBHbIC
yHHUBEpCalbHbIE YUEOHbIE IEHCTBUSI.

Ilo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble Jornyeckue 1eicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKH OOBEKTOB (SBJICHUN),
KJ1acCU(ULIMPOBATH UX;

BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOPEUHsS B paccMaTpuBaeMbIX (hakTax,
JaHHBIX U HAOIOJICHUSIX, OTHOCSIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U NMPHU W3YUCHUH (PU3NYECKUX SIBJICHUN U
MPOIECCOB, JeNaTh BBIBOJABI C WCIOJIB30BAHUEM JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3IX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpaTh Ccrmoco0 pelleHus ydyeOHOM Qu3nyecKor 3amadu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEIIEHUs, BBHIOOp Haubosiee MOAXOIALIET0 C
y4€TOM CaMOCTOSTEIbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaregbcKkue 1eHCTBUA:
UCIIOJIb30BaTh BOIPOCH! KAK UCCIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;



IIPOBOJIUTHh MO CAMOCTOSITEBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIeTOBaHNE (DU3UIECKOTO SIBIICHUS;

OLICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMALMIO, MOJIYYCHHYIO B
XOJI€ UCCIIEI0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (b OopMyIHpoBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTaMm
MIPOBEAEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINYECKUX MPOIECCOB, a
TaK)Ke BBIJIBUraTh MPEANON0KEHHS 00 UX pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTAX.

Pabora ¢ undpopmaumeii:

OPUMEHATh Pa3IMYHbIE METOJIbl, UHCTPYMEHTBI U 3aIllpOChl MPU MOUCKE U 0TOOpE
uH(GOPMaIIMU WK JAaHHBIX ¢ y4ETOM MPEAIoKeHHOM yueOHO! (hr3nuecKoi 3a1auu;

aHAJIU3UpOBaTh, CHCTEMAaTU3UPOBaTh M  HHTEPIPETUPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM IPEICTaBICHMUS;

OLICHMBATh HAJEKHOCTh MH(POPMALIMU MO KPUTEPHUSIM, NPEIIOKEHHBIM YUUTEIEM
WM C(POPMYJIHMPOBAHHBIM CAMOCTOSATENBHO;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (POpPMY MPEACTaBIECHUS HHPOPMALIUU U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, JharpaMMaMu, WHOUN
rpaguKoi 1 UX KOMOWHAIIUSAMH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE NeCTBUS:

B X071 00CyXJeHUsI yueOHOro MaTepualia, pe3yjabTaToB JaOOpaTOPHBIX PaboT U
IPOEKTOB 3a7]aBaTh BOIIPOCHI MO CYIECTBY OOCYKIAaeMOU TeMbl U BBICKA3bIBATh UJIEH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIIATh CBOM CYXXIEHUSA C CYXICHUSIMH JIPYyTUX YYaCTHUKOB JUAJOra,
0oOHapy>XUBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPENICTABIATh PE3yJbTaThbl BBIMOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh ¥ WCIIOJNB30BaTh TPEHMYIIECTBA KOMAHIHOW W WHAWBUAYATHLHOU
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

MPUHUMATh 1I€JTM COBMECTHOW NIEATEILHOCTH, OPTaHU30BHIBATH NIEUCTBHS MO €€
JOCTIDKCHUIO: PACTIPECISITh POJIH, 00CYX AaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAss KAYECTBEHHOTO pe3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMHU YWICHAMHU KOMAH]IbI;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMUNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIEHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
BBISIBIISITh TPOOJIEMbl B KU3HEHHBIX W YYEOHBIX CUTYyalUsiX, TPEeOYIOUUX IS
perieHus GU3NUeCKUX 3HaAHU;



OpPUEHTHUPOBATHCS B PA3NIMYHBIX MOJIX0J1aX NIPUHATHUS PELICHUN (MHANBUAYAJIbHOE,
MPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pelIeHHus (U3MUECKON 3aJaud WU TUIaH
UCCIIEJIOBAaHUS C Y4YETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh MpeJIaraéMble BapuaHThl PELICHMI;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHHS],

OOBSACHATh NPUUYUHBI JTOCTHKEHUS (HEIOCTHIKEHUS) PE3YyJIbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
(pU3HYECKOr0 HCCIIEOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM.

CTaBUTh c€0s Ha MECTO APYroro 4ejJoBeKa B XOJAE CHOpa WIM JUCKYCCHM Ha
HAay4YHYIO TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTOTO.

MpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pPEIICHUH (PU3NYECKUX 3aj]ad WIH B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHiy oOydeHusi ¢ 7 Kiaacce npeAMETHbIE pe3yJbTaThl Ha YriayOJICHHOM YpPOBHE
JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

HCIIOJB30BaTh TMOHATHS: (PU3MUECKHEe U XHUMHYECKUE SIBJICHUS, HaOJIOJCHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHMS BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKCHUE  (paBHOMEpPHOE, HEPAaBHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOJICUCTBYIOIAsA Ccuj, Jedopmanus (ympyras, TIUIaCTHYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

YBEPEHHO pasznuyaTh siBlieHus (quddy3usi, TEII0BOE ABUKEHUE YaCTHII BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBH)KEHUE, UHEPIUS, B3AUMOACHCTBHE TET,
pPaBHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBIO BpallCHUsA, Iepefada JIaBJICHUS
TBEPJILIMU TeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(EepHOE NaBJICHHE; IIaBaHUE Tel,
MIPEBpAILICHUS] MEXaHUYECKON 3HEPTyHr) MO OMHCAHUIO UX XapaKTEPHBIX CBOICTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE H3YUYCHHBIX (DU3WYECKUX SIBJICHUN B OKPY)KaIOIIEM
Mupe (B TOM 4ucie (PU3MYECKHE SBJICHUS B MPUPOAE: MNPUMEPHI ABUIKECHUS C
PA3JIMYHBIMUA CKOPOCTSIMU B KMBOM W HEXHWBOW MPUPOJAE, NECHUCTBUE CHUJI THKECTH,
TPEHUS, YIIPYTOCTH B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JaBICHUS HA KUBON
OpraHus3M, IUIaBaHUE pbIO, pbIYArd B TEJE€ YEJIOBEKa), MHpPH HTOM MEPEBOJUTH
NPAKTUYECKYIO 3a/lauyy B Y4€OHYIO, BBIIEISATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKK)
(bu3NUecKuX SIBICHUI;



OMKCHIBATh M3YYCHHBIC CBOWCTBA Tl U (PU3WYECKHUE SIBICHUS, HCIOJb3YS
¢dusnueckue BenUYHHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMS, MyTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSHDKECTH, BEC TeJla, CHJIa TPEHHUSI, JaBJIEHUE TBEPIOTO
Tena, NaBJIEHWE CTOoJI0A >KUIKOCTH, BBITAJIKMBAIONIAS CHUJIa, MEXaHW4eckas padorta,
MOIIIHOCTh, TUJIEYO CHUJIbI, MOMEHT CHJbI, KOA((UIMEHT TOJIE3HOr0 JIeUCTBUS
MEXaHM3MOB, KMHETUYECKasi U TMOTCHIMalIbHAs SHEPrusi), MpU OMUCAHUU MPABHIHHO
TPaKTOBaTh (YM3UYECKUN CMBICI UCIIOIB3YEMBIX BEJIMYHNH, UX 0003HAUYCHUS U CIUHUIIBI
(GU3MUECKMX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOUIUE JAHHYIO (PUIUYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKu HM3yUYEHHBIX 3aBUCUMOCTEH
(bu3HUEeCKNX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS WM TIPOIECCHI, UCIOJIB3YS
MpaBWia CIOKEHUs CUJl (BIOJIb OJTHOM TpsMoii), 3aKkoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBUIO paBHOBeCHs pblyara (0JI0Ka), «30JI0TO€ MPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHMS MEXAHWUYECKOM DHHEPruM, NpPU OBTOM JaBaTh CJIOBECHYIO
GbopMyIUPOBKY 3aKOHA U 3aMUCHIBATh €0 MATEMAaTUYECKOE BBIPAYKECHHUE;

CTPOUTh TPOCTbIE (PUINYECKUE MOJEIU peaJbHbIX OOBEKTOB, NPOLECCOB H
SIBJICHUM, BBIJESATH MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUW, TPUMEHATh (DU3UUECKUE MOJEIU JUIsl OOBsICHEHUS (PU3NYECKUX
IIPOLIECCOB U PeIIeHUs YUEOHbBIX 3a/1a4;

OOBSICHATh (DUBUYECKHUE SIBJICHUS, MPOIECCHl W CBOWCTBAa TEJ, B TOM 4YHUCIE B
KOHTEKCTE€  CHUTyalluid  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, U  pellaTh
KaueCTBEHHbIC 3aJjaul, B TOM 4YHCIE TpPeOYyIOIIMEe YUCICHHOTO OIEHUBAHUS
XapaKTEPHBIX 3HAYCHUM (U3MYECKUX BEIWYWH, MPU STOM BBIOMpATh aJEKBaTHYIO
(bU3NUECKYI0 MOJENb, BBISBISATh MPUYUHHO-CICJICTBEHHBIE CBSI3W M BBICTPAWBaTh
JIOTUYECKYIO LIETOYKY PACCYXIEHUU C OMOpPOM Ha M3y4YEHHBbIE CBOWMCTBA (DU3UUYECKUX
SIBJICHUH, (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

pewmiath pacu€TtHble 3amaud (B 2—3 [ACHCTBUSI) MO H3y4yaeMbIM TEMaM Kypca
¢bu3uKy, BHIOMpAsi aJeKBATHYIO (PU3UUYECKYIO MOJIENb, C WCIOIh30BAHUEM 3aKOHOB U
dbopmys, CBS3BIBAOMINX (U3NYECKUE BEJIMYMHBI, 3alKUChIBATh KPATKOE YCIOBHE U
pPa3BEPHYTOE PEILICHUE 3aJlayH, BBISBISATH HEJAOCTAIONIME WM W30BITOYHBIC JaHHBIC,
000CHOBBIBaTh BBHIOOp METOJIa PEIIEHUs 3aJadyu, MCIOJIb30BaTh CIIPABOYHBIC JaHHBIE,
MIPOBOJIUTHh MAaTEMAaTUUYECKHE MPEe0Opa3oBaHMs U Pacu€Thl, OIICHUBATH PEATHUCTHYHOCTh
MOJIyYCHHOTO 3HA4eHUs (U3UYECKOM BEJIUYMHBI W OMNPEACNATh Pa3MEPHOCTh
br3uYECKON BEIMUYUHBI, TTOJTYUYEHHOU MPU PEIICHUH 3a/1a4H;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PELIUTh MPU MOMOIIM (PU3UIECKUX
METO/JOB, U TIpeayiaraTh OPUEHTHUPOBOYHBIM CHOCOO pelieHus, B ONMUCAHUU
HCCIIEIOBAHUS pacro3HaBaTh MpOBEPSEMOE MIPEIOIOKEHHE (rumoresy),
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;

IMPOBOJUTHL ONBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUN WM (PU3MIECKUX
cBOMCTB Ten (nuddy3usi, TEMIOBOE paclIMpEHUE Ta30B, SIBICHUE UHEPLUU, U3MEHEHHUE
CKOPOCTH TMpU B3aUMOACHCTBUM TeJ, Iepeaaya JaBJICHUS >KUJIKOCTBIO M Ta30M,
MPOSIBJIICHUE JCHCTBUS aTMOC(HEPHOTO JaBJICHUS, JNEHCTBUE MPOCTHIX MEXAHU3MOB):



(GopMynupOBaTH MPEANONOKEHHE (TUTIOTE3Y) O BO3MOXKHBIX pe3yJibTaTaXx HaOIIOACHHUIH,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY M3 H30BITOYHOrOo Habopa oOOpyHOBaHUS U
(bopMyIMpOBaTh BHIBOIBI;

IPOBOJIUTH MPSMBIE U KOCBEHHbIEC U3MEPEHUSI PU3NYECKUX BEIMUUH (PacCcTOSHUE,
IPOMEXYTOK BpPEMEHHM, Macca Tejna, O0bEM Tena, CUia, TEeMIeparypa, IMJIOTHOCTb
KHUAKOCTH W TBEPAOTO Tela, CHJIA TPEHUS CKOJBXKCHHs, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAST CWJa, JCHCTByIOIas Ha TMOTPY>KEHHOE B IKHUAKOCTH TeIo,
KO(QQUIMEHT IMOJIE3HOTO JIEHCTBUS TMPOCTBIX MEXAHU3MOB) C HCIIOJIb30BAHUEM
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, OOOCHOBBIBATH BBIOOP METOJA H3MEPEHMS,
(ukcupoBaTh IMOKa3aHWs MNPUOOPOB, HAXOAUTH 3HAUEHUE U3MEPSEMON BEJIIMYMHBI C
MOMOUIBIO YCPEIHEHHsI Pe3yIbTaTOB CEPUH H3MEPEHUN M OIEHUBATh MOTPEIIHOCTD
U3MEPEHNU;

OPOBOJUTH HECJIOXHBIE OSKCIIEPUMEHTAIBHBIE HCCIENIOBAaHUS 3aBUCUMOCTEH
(u3nyecKuX BETMYMH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYILIETOCS T€JIa OT BPEMEHU
JBUKCHUSI TeJla, CUJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMAIbHOTO JAaBJICHHSI, KAUeCTBA
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTU CWIbl TPEHHUS OT IUIOIIAIU
COTIPUKOCHOBEHUS TE€J, CHIIBI YIPYTOCTH OT YIJIMHEHUS TMPYXUHBI, BHITAIKUBAIOMICH
CWIbl OT 00bEMa MOTrpyKEHHOM YacTW Teda M OT IUJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTU Teja, OT TIJIyOMHBI, Ha KOTOPYHIO IMOIPYKEHO TEJO,
YCJIOBUM TIJIaBaHUSI TEJ, YCIOBUUM paBHOBECHUS pblyara U OJOKOB): COBMECTHO C
yunuteneMm GOpMyIUpoOBaTh 3aJady M THUIIOTE3y MCCIEAOBAaHUSA, CaMOCTOSTEIBHO
IUIAaHUPOBAaTh  UCCIIEJIOBAHME, CAMOCTOATEIBHO COOMpPATh  HKCHEPUMEHTAIbHYIO
YCTaHOBKY C HCIIOJIb30BAHUEM HMHCTPYKIMH, NMPEACTABIATH MOJyY€HHbIE 3aBUCHMOCTH
(¢u3nyeckux BEIUYMH B BHUAE TaOMUI] U rpaduKOB, OLIEHUBATH MOIPEUIHOCTH, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIETOBAHMS,

coOJI01aTh MpaBWJIa TEXHUKU O€30MacHOro TpyJa mpu padoTe ¢ J1adopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPHUHLMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETp, phluar, MOJBUKHBIA H
HEMOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX MPHOOPOB, TEXHHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPON HAa MX OMUCAHUS (B TOM UHCIE:
MOJIINITHUKH, YCTPOMCTBO BOJOMPOBOA, TUAPABINYECKUI Mpecc, CupOH, MAHOMETD,
BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp), WCIONb3ys 3HaHHA O CBOMCTBax
(du3NUecKuX ABJICHUN U HEOOXOAUMbIEC (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHU4YHbIE PHUCYHKH HW3YYEHHBIX TEXHHMUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IMPOLIECCOB MPH PEIICHUU
y4eOHO-TIPaKTUYECKHX 3a]1a4;

OPUBOAUTH TPHUMEPHI (HAXOAUTh HWHGOPMAIMI0O O NPUMEpPax) MPAKTHYECKOrO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B ITOBCEAHEBHOM JKU3HU [UIsl 0OecredeHus
0e30macHOCTH TMpH oOOpalieHud ¢ OpudopaMu M TEXHUYECKUMH YCTPONCTBaMH,



COXPAaHEHHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEIACHHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISITh OTOOP HMCTOYHHKOB HH(OpMAIMK (PU3UUIECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS OMCKOBBIN 3aIIpOC, HA OCHOBE MMEIOIIUXCS
3HaHUU U MYTEM CPaBHEHMSI PA3JIMYHBIX UCTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MpPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAy4YHO-TONYJISIPHYIO
auTepaTypy (PU3MUECKOrO COJEpKaHUs, CIpaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, Biagerb nNpuéMaMyU KOHCIIEKTHMPOBAHUS  TEKCTa, IpeoOpa3oBaHUA
MH(POpPMAIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 WCTOYHUKOB WH(pOpManuu (HU3HUECKOTO CONEp)KaHWsA, B TOM YHUCIE IMyOIUIHO
JieJlaTh KpaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HMCHOJIb30BaTh M3YUYECHHBIN MOHATHHHBIN anmapar Kypca (U3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU  BBINOJHEHUM YYEOHBIX TIPOEKTOB M  HCCIEJOBAaHUN  pPaCIpPEAENsTh
00s3aHHOCTH B TpyNI€ B COOTBETCTBMU C NOCTABJICHHBIMU 3aJa4aMu, CIEAUTh 3a
BBIMIOJJHEHUEM IUIaHA JIEWCTBUM, aJ€KBAaTHO OIICHMBAaTb COOCTBEHHBIM BKJAJ B
JESITeIbHOCTh TPYIIbI, BhICTpauBaTh KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPY’KaIOIIHX.

K koniy oOyueHus ¢ 8 knacce npenMeTHbie pe3ysbTaThl Ha yTriyOJEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

HCTIOJBL30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB
YW MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAIIMYECKUE U aMop(dHbIe Tena,
HACBIIICHHBI W HEHACHIIICHHBIA Tap, CIOCOObl WM3MEHEHWS BHYTPEHHEW SHEpruu,
AJIEMEHTAPHBINA AIEKTPUUYECKUIN 3aps]l, TPOBOJAHUKHU, MOITYIPOBOJHUKHU, AUIIECKTPUKH,
HWCTOYHUKHU TOCTOSHHOTO TOKa, DJEKTPUUECKOE M MArHUTHOE TIOJs, OINTUYecKas
CHUCTE€Ma) U CHUMBOJIMYECKUN SI3bIK (DU3UKHU TMPU PEUICHUM YUYE€OHBIX U MPAKTUYECKHUX
3aj1ad;

YBEPEHHO pa3jinyarh SBICHUS (TEIUIOBOE paclIMpeHue (CKaTue), TEIIOBOe
paBHOBECHE, ITOBEPXHOCTHOE HATSIKEHHE, CMadyuBaHHWE, KalWJUISIPHBIE SIBIICHUS,
UCTIapeHUe, KOHJCHCAIlUs, IUIABJICHUE, KPUCTAJIU3AIUs, KHUIIEHUWE, CIOCOObI
Terionepeaayr (TEIUIONPOBOAHOCTh, KOHBEKIIUS, W3JIyYEHHE), TEIUIOBbIE TOTEpH,
ANEKTpU3alMs TeJl, B3aUMOJICHCTBUE 3apsiOB, JEUCTBUS SIEKTPUYECKOIO TOKa,
KOPOTKOE€ 3aMbIKaHHUE, B3aUMOJEHCTBUE MAarHUTOB, JIEUCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM) IO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE H3YUYCHHBIX (DU3WYECKUX SIBJICHUN B OKPYKaIOIIEM
Mupe (B TOM uduciie GU3NIecKue SBICHHS B MPUPOJIS: TTOBEPXHOCTHBIC U KAITUJUTSIPHBIE
SBJICHUS B TMPUPOJAE, KPUCTAUIBI B mnpupoiae, uzinydeHue ConHIla, 3aMep3aHue
BOJ0OEMOB, MOpPCKHUE Opu3bl, 00pa30BaHKME POCHI, TYMaHa, WHES, CHEra, IEKTPUUYECKUE



SBJICHHSI B aTMOc(epe, PJIEKTPUUECTBO JKUBBIX OPTraHM3MOB, MAarHUTHOE TOJIE 3eMIIH,
Ipeiid mOIFOCOB, POJIb MATHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMiie, TOJISPHOE CUSTHHE ), TIPU
TOM TIEPEBOJMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISATH CYIIECTBCHHBIC
CBOMCTBA (TpU3HAKHN) (U3UYECKUX SBICHUM;

ONMKCHIBATh M3YYECHHbIC CBOWCTBA Tel W (PU3MYECKUE SBJICHUS, HCIONIb3Ys
du3nueckrue BETUYMHBI (TeMIIepaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
paboTa rasa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, Y/EIbHAS TEIJIOTAa TUIABIICHUSA,
ylenbHasg TeIuloTa NapooOpa3oBaHMs, yhAelbHas TEIJIOTa CropaHusi TOIUIMBA,
KO3 (DUIIMEHT MOJE3HOTO ACHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTENbHAS BIIAXKHOCTh
BO3/lyXa, OJJEKTPUYECKUH 3apsi, Cuila TOKa, DJJIEKTPUYECKOE  HaIpsKEHUE,
conmpoTuBieHUE MnpoBogHUKa, IDJIC B 1ENU MNOCTOSIHHOTO TOKa, JJIEKTPUYECKOE
yAEIbHOE COMPOTUBJICHUE BEIECTBA, pa00Ta U MOITHOCTh AJIEKTPUUYECKOTO TOKA), MPU
OMKMCAHUM TMPABUIBHO TPAKTOBATh (U3MUECKUN CMBICI HUCIOJIb3YeMbIX BEIMYMH, WX
0003HAaUEHUS U EIUHUIBI PU3NYECKUX BEIWYUH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (PU3MYECKYI0O BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IMPOIECCHI, HUCIOIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUHM CTPOCHHSI BELIECTBA,
ypaBHEHHUE TEIJIOBOrO OanaHca, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsijia, 3aKOH
Kynona, npuHIun cyneprno3sunuv SJICKTPUUYECKUX MoJieH, 3akoH Oma sl y4yacTka
uenu, npaBuiia Kupxroda, 3akon Oma i1 moJiHOM 11enu, 3akoH Jxoynsa-JleHna, 3akoH
COXpaHEHUsI PHEPTUH, TIPU STOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0
MaTeMaTU4YECKOE BbIPAKEHUE;

CTPOUTh TPOCThIe (PHU3NYECKUE MOJENTU peaJbHbIX OOBEKTOB, TMPOIECCOB H
SIBJICHUM, BBIJIESATH MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MIPOIIECCOB, SBJICHUMN, TPUMEHSITh (HU3NYECKUE MOJACIH MJi1 OOBSICHEHUS (DU3NUECKUX
IIPOIICCCOB U PEIICHUS yUeOHBIX 3a/]1a4;

OOBACHATH (PpU3MUECKHE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CHUTyalluid  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, M  pellaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCJIE€ TpeOylolMe YHUCIECHHOTO OlLICHUBAHUS
XapaKTepHbIX 3HAYCHUU (U3NYECKUX BEJIMYMH, TPU ITOM BBIOHUpATh aJCKBATHYIO
(bu3NUEeCKyI0 MOJENb, BBISBISATh MPUYUHHO-CICJCTBCHHBIE CBSI3W WM BBICTPAWBATh
JIOTUYECKYIO IETIOYKY PACCYXKICHHUI C OMOpOW Ha M3YYCHHBIC CBOWMCTBA (PU3MUYECKHX
SIBJICHUH, (PU3NUYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pemiaTh pacu€THbIe 3a7adu (C Omopol Ha 2-3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aJaeKBaTHYIO (PU3UYECKYIO MOJENb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (POPMYJI, CBSI3BIBAIOIMNUX (U3UYECKUE BEIUYHHBI,
3alUChIBaTh KpPAaTKOE€ YyCIOBUE U Pa3BEPHYTOE pELICHHWE 3aJladd, BBISBISATH
HEJOCTAIONINEe WM U30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBIOOP METOJA pPEIICHUS
3aJ1a4, HCIOJb30BaTh CIPABOYHBIE JAaHHBIE, MPUMEHATh METOJbl  AaHAIMU3a
pPa3MEepHOCTEH, HCIMOJIb30BaTh TpadUUYecKue METOIbl PEIICHUs 3a7ad, IPOBOJIUTH
MareMaThdeckne TmpeoOpa3oBaHWsi U Pacu€Tbl, OIEHUBATh PEATHUCTHYHOCTH



MOJIyYCHHOTO 3HA4eHUs (U3UYECKOW BEJIWYMHBI W OMNPEACNATh Pa3MEPHOCTh
(bu3HYeCKO BEIIMUUHBI, TOTYYECHHOMN MPY PEIICHUH 3a1a49H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIM (HU3HUECKUX
METOJIOB, W TIpeajiaraTb OPUEHTUPOBOYHBIM CMOCOO pelieHus, B  OMHCAHHUU
UCCJICIOBAHUS  pAaclo3HaBaTh  MPOBEpPSEMOE  MPEANOJIO0KEHUE (rumnotesy),
MHTEPIPETUPOBATH TIOJYICHHBIN PE3yJIbTAT;

MPOBOJIUTH OMBITHl IO HAONIOACHUIO (DU3WYECKUX SBICHUNW WU (DU3UICCKUX
CBOMCTB Tel (KanmuJUISIpHbIE SIBJICHUS, 3aBUCMOCTD JIABJICHUS BO3lyXa OT €ro 00béma u
TEeMIIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS (HArpeBaHUs) MPU U3IYYCHHUH OT IBETa
u3Nydaomed  (MOTJIoaloNie) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOABI  OT
TEMIIEPATypbl KHUIKOCTH U IUIOMIa[d €€ TMOBEPXHOCTH, OJJIEKTpU3aLHUs Tel U
B3aMMOJICHCTBHE DJEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHWTOB,
BU3YaJIU3alMsl MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, I€UCTBHUS MAarHUTHOTO TOJIS
Ha TPOBOJHHK C TOKOM, CBOWCTBA JJIEKTPOMArHWTA, CBOWMCTBA 3JIEKTPOJIBUTATENs
MOCTOSIHHOTO TOKa): (OpMYyIHUPOBATh MPOBEPSIEMOE MPEANONIOKEHHE (TUIOTE3Y) O
BO3MOXXHBIX pe3yJbTaTaXx HaOIIOEHUI, CaMOCTOSITENIBHO COOMpATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0O0OpyIOBaHHS, OMUCHIBATH XOJ ONbITAa W (OPMYyIUPOBATH
BBIBOJIBL;

IPOBOJUTH TMpsIMbIE W KOCBEHHbIE H3MEPEeHHs  (U3MYECKUX  BEIUYMH
(TemmepaTypa, OTHOCUTEIbHAS BIAXKHOCTH BO3AYyXa, CHJIAa TOKA, HAPSHKEHUE, YIeIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE MPOBOAHMKA, pPabOTa W MOIIHOCTb
ANEKTPUYECKOTO TOKA) C WCIIOIB30BAHUEM AaHAJIOTOBBIX W IU(POBBIX MPUOOPOB,
000CHOBBIBaTh BBIOOp MeETOJIa U3MepeHHus, (GUKCHPOBATh IOKa3aHUs MPUOOPOB,
HAXOJUTh 3HAYCHHE H3MEPSEMON BEIMYMHBI C TOMOIIBIO YCPEIHEHUS PEe3yIbTaTOB
CEpUU U3MEPEHUN U OLIEHUBATh NOTPEIIHOCTh H3MEPEHN;

MPOBOANTHh DKCIEPUMEHTATbHBIE HWCCICIOBAaHUS 3aBUCHMOCTEH  (DU3HUECKHUX
BETMYMH (3aBUCUMOCTH JIaBIIEHHUS BO3JlyXa OT €ro o00béMa M HArpeBaHUS WU
OXJIQXKJICHUSI, MCCIICIOBAHUE SIBJICHHS TEIUIOOOMEHA MPH CMENIMBAHUU XOJIOJHOU H
ropsiueid BOJIbI, 3aBUCMMOCTh COMPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IMJIOMIAaN
MOTIEPEYHOTO CEUEHHUS U YACIBHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI
TOKa, TIPOTEKAIOUIETO dYepe3 TMPOBOJHUK, OT HANpsKEHUS Ha IPOBOIHHKE,
HCCJIEIOBAaHUE TOCJIEC0OBATEILHOTO M MAapaJlIeIbHOTO COEAMHEHUH MPOBOIHHUKOB):
COBMECTHO C yuuTeneM GOpMyIHpOBaTh 3aJady M TUIOTE3Y HCCICAOBaHMUS,
CaMOCTOSITENIFHO ~ IJIAaHUPOBATh  MCCIENIOBAaHWE,  CaMOCTOATEIBHO  COOMpATh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIIONB30BAaHUEM WHCTPYKIIUH, TPEICTABIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3UYECKHX BEIWYMH B BHAEC TaOmui u Tpadukos,
OIICHUBATH MOTPEITHOCTH, JCJIaTh BHIBOJIBI 110 PE3yJbTaTaM HUCCIICIOBAHMS;

coOmolaTh TpaBWia O€30MacHOrO Tpylda mpu padore ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MNPUHIIMUIBI JEUCTBUS M3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM HA MX OMUCAHUS (B TOM UHCIE:
CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOWHA, ammepMeTp, BOJIBTMETD,



CUETUYHMK SIEKTPUUYECKON SHEPTUHU, NEKTPOOCBETUTEIbHbIE TPUOOPHI, HATPEBATEIbHBIC
ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTETN U UX NMPUMEHEHHE B OBITY U TEXHHKE,
IMPUMEHEHUE  TOCTOSHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,  3JEKTPOJIBUIaTEIb
MOCTOSIHHOTO ~TOKa), HCIOJb3ys 3HAHUS O CBOMCTBaXx (PU3MYECKUX SIBJICHUH,
HeoOxoauMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIBHBIE PUOOPHI 110
CXeMaM M CXEMATUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, NCUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEoCTaT), COCTaBISAThH
CXEMBI BJIEKTPUUYECKUX LENEN ¢ MOCIEIOBATEIbHBIM U MapaJIEIbHBIM COCIHMHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE OOO3HAYEHUS DJIEMEHTOB HSJIEKTPUUECKHX LETIeH,
UCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHX YCTPOICTB,
M3MEPUTENIbHBIX NPHOOPOB M TEXHOJIOTMUECKMX MPOLECCOB MPU PEIIEHUU Y4YEOHO-
NPaKTUYECKUX 33/1a4;

OPUBOIUTH TPHUMEPHl (HAXOAUTh HWHEOOPMAIMI0O O TpPHUMEpPax) MPAKTHUYECKOrOo
UCIIOJIb30BaHUsI (DUM3MYECKMX 3HAHWW B TOBCEIHEBHOW >KM3HU IJIsl OOECHEUYEeHUs
0e3omacHOCTH TMpu oOpanieHuu ¢ NOpudopaMud M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUsl 3JI0pPOBbsI M COONIOACHHS HOPM DKOJIOTMYECKOTrO TOBEJCHHS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOMCK HH(poOpMauuu (usnueckoro coxaepxkanus B HHTepHere,
CaMOCTOSTENbHO (OPMYJIUPYs MOMCKOBBIN 3allpoC, HA OCHOBE MMEIOLIUXCS 3HAHUU U
CpaBHEHUS JOTOJHUTENbHBIX UCTOYHUKOB BBIICIATh HH(POPMALIUIO, KOTOpas SBIIAETCS
IPOTUBOPEYUBOUN MITM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUH YYEOHBIX 3a/laHUil  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETH
WurepHer, BiageTh nOpuéMaMd KOHCHEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHUE YCTHBIE COOOIIEHUs, 00001mas
MHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOIO COAEpKaHHUsS, B TOM YHUCIE
nyOJMYHO  TPEJICTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  HMCCIEI0BATEIbCKON
JEeSATEAbHOCTH, MIPU 3TOM TI'PaMOTHO MCHOJb30BATh M3YyYEHHBIN MOHSATHIHBIA anmapat
Kypca (U3HUKH, CONTPOBOKIATh BBICTYIJICHUE MTPE3EHTALlUEH;

IpU BBHINOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpeenaTb 00sS3aHHOCTH B TPYINE B COOTBETCTBUU C MOCTaBJIECHHBIMU 3aj[auaMH,
CIEIUTh 3a BBIMOJHEHUEM IUIaHA JEWCTBUM M KOPPEKTUPOBATh €ro, ajJeKBaTHO
OLICHMBaTh  COOCTBEHHBIA BKJaA B  JIEATEIbHOCTh TPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMO/ICHCTBHE, TPOSBIISAs TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koniy oOyueHus ¢ 9 kaacce npeaMeTHble pe3ysabTaThl Ha YIriyOJEHHOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
UCIIOJIB30BaTh MOHATHS (CHCTEMa OTCYETA, OTHOCHTEIBHOCTh MEXAHHUYECKOIrO
JBU>KEHUSI, HEBECOMOCTh M MEPErPy3KHU, LEHTP TAKECTH, MEXaHUUYECKUE BOJIHBI, 3BYK,
UH(GPa3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE H3Iy4YEHUE,



ITKaja 3JIEKTPOMAarHUTHBIX BOJIH, HCTOYHUKHU CBETA, OJM30PYKOCTh M JTaTbHO30PKOCTb,
CIEKTPHl MCITyCKaHWUS W TOTJIONIEHUs, anb(da-, 6eTa- U ramMma-u3IydeHHs, U30TOIIbI,
sIepHasl U TEPMOSICpHAsl YHEPTreTUKA) U CUMBOJUYCCKUN S3BIK (DPU3WKH TP PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3inyaTh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE, CBOOOJIHOE MaJCHHUE Tell,
JBIKEHUE IO OKPY>KHOCTH, B3aMMOJICHCTBHE TE€J, PABHOBECHE MAaTE€pPUAIbHOM TOYKH,
PEaKTUBHOE JABUKEHUE, HEBECOMOCTb, KoJieOaTelbHOE MABUKEHUE (FapMOHUYECKUE,
3aTyxarouiue, BbIHYXKJICHHbIE  KOJIeOaHUs), PE30HAHC, BOJHOBOE  JBUKCHUE
(pactipocTpaHeHHe€ M OTpaKeHHME 3ByKa, HHTepdepeHIuss U Jaudpakius BOJH),
NPSAMOJIMHEMHOE pPACHpPOCTPAHEHHE, OTPAKEHUWE U MPEJOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTpaXEHUE CBETa, PA3J0KEHUE OENOoro CBeTa B CIEKTP U CJIOKEHHUE
CHEKTPaJIbHBIX I[BETOB, €CTECTBEHHAS PaIMOAKTUBHOCTh, BOBHUKHOBEHHUE JINHEWYATOTO
CIEKTpa W3JIyYCHHs) MO OINMCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YUYCHHBIX (U3UYECKUX SBJICHUNH B OKPYKAIOIIEM
Mupe (B ToM yucie GU3NIECKUE SBIICHUS B MPUPOJIE: MPUIMBBI M OTIWBHI, JBHKCHUE
rwiaHeT COJTHEYHON CHCTEMbI, pEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO, I[BETa Tel,
ONTHYECKUE  SBJICHUS B  MNpUpOJE, OHMOJIOTMYECKOe  JEMCTBHE  BUIUMOTO,
yAbTPauOJIETOBOIO M PEHTTEHOBCKOTO H3IyYEHUH, €CTECTBEHHBIA pPaJMOAKTHBHBIN
(G oH, KOCMUYECKHE JTy4YH, paIMOAKTUBHOE U3ITyYCHUE TPUPOIHBIX MUHEPAJIOB JICHCTBUE
PaAMOAKTUBHBIX W3JIYYEHHH HAa OpraHu3M YeJoBeKa), MpU OTOM TEPEBOJIUTH
MPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIJIETSATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(u3HUECKUX SBICHMUII;

OMUCHIBATh M3YYEHHbIE CBOMCTBA Tel U (DU3UYECKHUE SIBJICHUS, HUCIOIb3YS
dusnueckre BENIUYUHBI (CPENHsIs © MTHOBEHHAs CKOPOCTh Tella TIPU HEPaBHOMEPHOM
IBW)KCHUHU, YCKOPEHHE, IMEepEeMEIICHUE MpPH PABHOYCKOPEHHOM MPSMOJIUHEUHOM
JBUYKEHUU, YIIIOBasg CKOPOCTb, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, CUjla TPEHUs, CHUjia
YOPYTOCTH, CUJIA TSKECTU, YCKOPEHUE CBOOOTHOrO MaJIeHUs, BEC Tela, LIEHTP TAKECTH
TBEPIOTO TEJa, UMITYJIbC TEa, UMITYJIbC CUJIbl, MOMEHT CUJIbI, MEXaHUUYECKasi paboTa u
MOIIHOCTb, TOTEHIIMATbHAS DSHEPTUs Tella, TMOIHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH,
MOTCHITMANbHAS DHEPTUS CXKATOW TPYXKHUHBI, KUHETUYECKas DHEPrus, IOJIHAS
MEeXaHU4ecKasi dHEprusi, Mepuoj] U 4YacToTa KoJieOaHUM, MEepPUOJl MATEMaTHUYECKOTO U
NPY>KUHHOTO MAasTHUKOB, JIJIMHA BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTAa TOHA, CKOPOCTH
CBETa, TOKAa3aTellb MPEJIOMJICHUS CpPENbl), MPU ONMHCAHUHM TPABHIBHO TPAKTOBATh
(bu3HYECKUi CMBICIT UCTIOJIB3YEMbIX BETTUYHH, UX 0003HAUCHUS U €UHUIIBI (PU3MUECKHIX
BEJIMYMH, HAXOIWUTh (OPMYJIbI, CBA3BIBAIONIME JAaHHYIO (PU3NYECKYI0 BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTHh T'PAPUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS M TIPOIECCHI, UCIOJIB3YS
3aKOH COXpPAHEHUSl SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLMI CYNEPIO3UIUN



CUJI, MPUHIMN OTHOcUTelbHOCTH ['anunes;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HMITYJIbCA, TEOPEMY O KMHETHYECKOM JHEPruM, 3aKoH ['yka, 3akoH bepHyium, 3aKOHBI
OTPaXEHUsI U MPEJIOMJICHUS CBETa, (POPMYIYy TOHKOM JIMH3bI, IUIAHETAPHYIO MOJENb
aToMa, HYKJIOHHYIO MOJI€JIb aTOMHOTO sI/ipa, 3aKOHBI COXPAHEHHUs 3apsIOBOTO U
MAacCOBOTO YMCENl TpPH SAEPHBIX peaklusx, MNpU OSTOM pas3linyaTh CJIOBECHYIO
(GopMyTHUPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTpOUTH (U3NYECKUE MOJETH peajdbHBbIX OOBEKTOB, MPOIECCOB W SBICHUM,
BBIICNIATh TP OTOM CYIIECTBEHHbIE M BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUN, TPUMEHATh (DU3UUECKUE MOJEIU ISl OOBSICHEHUS (PU3NYECKUX
IIPOLIECCOB U PeIlIeHUs YUeOHbIX 3a/1a4;

OOBSCHATh (U3UYECKUE SIBIICHUS, MPOIECCHl M CBOMCTBA TEl, B TOM YHCIE B
KOHTEKCTE  CHUTyallUd  MPAaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa, M  pellarh
KaueCTBEHHbIC 3aJjaul, B TOM 4YHCIE TPeOYyIOIIMEe YUCICHHOTO OlEHUBAHUS
XapaKTEPHBIX 3HAYCHUH (U3MYECKUX BEIUYUH, TMPU STOM BBIOMpATh aJEKBAaTHYIO
(GU3UYECKYI0 MOJIENb, BBISBISATh MPUYUHHO-CJICACTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IETOYKY pacCy)ACHUN u3 2—3 IIaroB ¢ ONMOpPOi Ha M3yYCHHBIC CBOHCTBA
bu3nyeckux aBiaeHUM, (GU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pemniaTh pacu€THhIE 3a7aud IO H3Yy4aeMbIM TeMaM Kypca (QHU3UKH,
BbIOMpas aJleKBaTHYIO (PU3UYECKYI0 MOJEIb, C MCIIOJIb30BAaHUEM 3aKOHOB U (OpMYyII,
CBA3BIBAIOIIUX (DU3NYECKHUE BEJIMYMHBI, 3alHCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelIeHre 3a/1a4d, BBISIBISATh HEIOCTAIOIIME WA M30BITOYHBIE JaHHBIE, 00OCHOBBIBAThH
BBLIOOp METO/a pelIeHUsl 3a/Jayd, HWCIOJIb30BaTh CIIPABOYHbBIC JaHHBIC, MPUMEHSTH
METOJIbl aHaJIM3a Pa3MEPHOCTEH, UCIIOIB30BaTh Tpadruueckre METOIbl PelIeHus 3a/1ad,
IPOBOJUTH MaTEMaTUYECKHUE MPEe0oOpa30BaHUS M PaCcUEThl, OIICHUBATh PEATUCTUYHOCTh
MOJIyYEHHOTO 3HAaYeHUs (U3MYECKOM BEJIMYMHBI M  OINPEACNATh Pa3MEPHOCTh
br3UYECKON BEIMUUHBI, TOTYUYEHHOU MPU PEIICHUH 3a1a4H;

pacno3HaBath MPOOJEMbI, KOTOPbIE MOXKHO PEIIMTh MPU TMOMOIIM (PU3MUECKHUX
METOJIOB, W TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO pelieHusi, B  OMHCAHHUH
MCCJIEIOBAHMS PACIO3HABATh IMPOBEPSIEMOE MNPEANONOKEHUE (TUIIOTE3Y), OLICHUBAThH
MPaBWJIBHOCTh TOPSIIKA MPOBEICHUSI UCCIEAOBAHUS, UHTEPIPETUPOBATH MOTYUYECHHBIN
pe3ynbTar;

MPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (DU3UYECKUX SIBICHUNW WU (DU3UIECKUX
CBOWCTB Tel (M3y4eHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpAHEHUS DSHEPTUU,
3aKOHA COXpAaHEHUs UMIYJbca, JeWcTBUE 3aKkoHa bepHymM W BO3HMKHOBEHHUE
NObEMHOM CUJIBI KPbLIIA, 3aBUCUMOCTD MEpUOIa KOJIeOaHU! NPy KUHHOTO MAasTHUKA OT
Macchl Ipy3a U JKECTKOCTU MPYNKUHBI UM HE3ABUCUMOCTH OT aMIUIMTYJbl MallbIX
Koje0aHuM, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pasjoKeHue OeIoro cBera B
CIEKTp, U3yUYE€HUE CBOMCTB M300paKeHUsI B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHus
npeaMeTa B coOuparolieil JiMH3e, HAaOMI0JACHUE CIUIONIHBIX U JIMHEHMYaThIX CIEKTPOB
U3NydeHus ): GopMyIupoBaTh MPOBEPSIEMOE MPEAMNOIOKEHUE (TUTIOTE3Y) O BO3MOKHBIX
pe3ynpTaTax HaOMIOJEHUI, CaMOCTOSITENIBHO COOMpATh YCTAaHOBKY U3 HM30BITOUHOTO
Habopa 000pyI0BaHUs, OMMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BEIBOIBL



MPOBOAMUTH IPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHH, ONpeAessis cpeaHee
3HAYEHHE W3MEPSIEMOW BEJIMYUHBI U OINPEAENss MOrPEIIHOCTh PE3YyJbTAaTOB MPSIMBIX
U3MepeHHil, 000CHOBBIBATH BBIOOD crtocoOa u3mMepeHus (M3MepUTeILHOro Mprudopa);

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BETUYHMH (CPEIHSAsI CKOPOCTb U
YCKOPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOTHOTO MaCHUS,
KECTKOCTb TPYXKHUHBI, KOIPPHUIIMEHT TPEHHUS CKOJBKEHUS, MEXaHWuyeckas paboTa u
MOIIHOCTh, YacTOTa M MEpUOJ KOJEOAHW MAaTeMaTH4YeCKOro W MIPYKUHHOTO
MasiTHUKOB, (DOKYCHOE paccTosiHue coOuparolled JHUH3bI W €€ ONTUYecKas Ccuia,
PaAMOAaKTUBHBIN (OH) € UCHOJIb30BAHUEM AHAJIOTOBBIX W HHUQPPOBBIX MPUOOPOB:
000CHOBBIBaTh BHIOOp METOJIa U3MEPEHUS, IJIAHUPOBATh U3MEPEHHUSI, CAMOCTOATEIHHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, BBIYUCIATH 3HAYCHHUE BEIUYHMHBI H
aHAJIM3UPOBATh TOJIYYCHHBIE pE3yJIbTaThl, OLEHUBAS MOIPEIIHOCTh pE3yIbTaTOB
KOCBEHHBIX U3MEPEHUM;

IPOBOJUTh 3KCIEPUMEHTAIbHbIE HCCIIEOBAaHUS 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH (3aBUCUMOCTh NYTH OT BpPEMEHHM MpPU PABHOYCKOPEHHOM JIBHXKEHHH O€3
HayaJbHOW CKOPOCTH, 3aBHCUMOCTb CHJIBI TPEHHS CKOJBXKEHHS OT CHJIbBI HOPMAJIbHOTO
JaBJCHUS, INepuoja KoyieOaHWd MaTeMaTUYeCKOro MAasATHHKAa OT JJIMHBI HUTH,
oIpe/iesieHue YyCKOPEHUsI CBOOOAHOTO MajJIeHHsl, CCIEA0BAHNE N3MEHEHUS BEIMYUHBI U
HaIpaBJICHUs HWHIYKIHOHHOTO TOKA, 3aBHCUMOCTh yIjla OTPaKCHUS CBETa OT yria
MaJeHus, yriia IpeJoOMIICHHs OT yria MaJieHusl CBETOBOTO JIy4a, UCCIEI0BAHUE TPEKOB:
M3MEPEHHUE SHEPTUH YaCTHUI[bI IO TOPMO3ZHOMY IyTH (IO oTorpadusim)): COBMECTHO C
yuuTeneMm (QopMyJaupoOBaTh 3anady W THUIOTE3Y HCCIEIOBaHUS, CaMOCTOSITEIbHO
IUIAaHUPOBAaTh ~ UCCIIEJJOBAHHE, CAMOCTOATEIBHO COOMpAaTh  HKCHEPUMEHTAIbHYIO
YCTaHOBKY, MPEICTABISATh MOJyYEHHBIE 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B BUJE
Tabnull ¥ TpaUKOB, OLEHUBATH MOTPEIIHOCTH, JENaThb BBIBOJABI IO pe3yibTaTam
UCCJIEIOBAHMS;

coOmoaTh TpaBuia O€30MacHOro Tpylda Tpu paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MNPUHLMIbBI JEUCTBUS M3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTMYECKUX MPOILIECCOB C OMOPOM HAa MX OMUCAHUsA (B TOM YHUCIE:
CHUIOMETp, NaTYUKU TOJIOKEHUS, PACCTOSIHUS M YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH,
nepuckorl, ¢poroannapat, MUKPOCKOI, TEJIECKOII, ONITUYECKUE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMeTp, kKamepa BuibcoHa), UCTONB3ys 3HAHUS O CBOWCTBAX (PM3UUECKUX SIBJICHUHN U
HeoOxoauMble (PU3MUECKUE 3aKOHOMEPHOCTH, HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbIE
PUCYHKM U3YYEHHBIX TEXHMUYECKHX YCTPOMCTB, M3MEpPUTEIbHBIX NPUOOPOB U
TEXHOJIOTMYECKUX MPOLIECCOB MPHU PEIICHNN YUeOHO-TIPAKTUYECKUX 3a]1ad, ONTUYECKUE
CXEMBI JIJIs1 MOCTPOEHUS N300pakeHUH B TUIOCKOM 3€pKajie U COOMpAroIeH JIMH3E;

NPUBOIUTH TMpPHUMEPHl (HAXOIUTh HMH(OpPMALMIO O TpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWWA B TOBCEIHEBHOW >KM3HU [UJIsi OOECIECUEeHUs
0e3omacHOCTH TMpu oOpamieHud ¢ NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEIACHHUS B
OKPYXaroUIen Cpee;



OCYIIECTBJIATh TMOUCK HWHpoOpManuu (U3NIECKOTO coaepkanus B HHTepHeTe,
CaMOCTOSTENIHO (OPMYITUPYS TOHUCKOBBIA 3aMpoc, HAXOAWTh IYTH OINPEIACICHHUS
JIOCTOBEPHOCTH TOJIYYEHHOW WHGOpPMAIlMM HA OCHOBE WMEIOIIMXCS 3HAHUU U
JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIMOJIHEHUH YYEOHBIX 3a/laHUi  HAYYHO-TIOMYJISIPHYIO
TuTeEPaTypy (HU3UYECKOTO COIEpKaHUS, CIPABOYHBIE MAaTepUajbl, PECYPChI CETH
WNuTepHer, BiameTs npuéMaMH KOHCTIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co37aBaTh COOCTBEHHBIE IMCHMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIIMM U3 HECKOJbKHX HMCTOYHUKOB (U3HUECKOTO COJAEpkKaHUs, IMyOJIUYHO
MPEJICTABIATh PE3YJAbTATHl MPOEKTHOM WM HCCIEAOBATEIBCKOU JIESITEIBHOCTH IIPU
3TOM I'PaMOTHO MCIIOJIb30BAaTh W3YUYECHHBIN MOHITUWHBIN aIlllapaT Uu3y4aeMoro pasjiena
GU3NKK U COMPOBOXKAATh BBHICTYIJICHHWE TMpE3eHTAel ¢ Y4€TOM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o — 2
MISHIE T Hayka O TIpHpOAC https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 4 3
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E - i 2 1
3 CTECTBEHHO-HAYUYHBIN METO]I MO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 4 5 bubnmnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1 1
TPETATHEIE COCTOARMA BEECTa https://m.edsoo.ru/7f416194
Hroro no pazgeny 7
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
1 M 1 2
3 CXAHHHCCKOE ABHACHHC 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuorexa [JOK

3.3 Cuia. B 15
. B e https://m.edso0.ru/7f416194
Wroro no pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 5 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine uaKoCTH 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe asierie > https://m.edso00.ru/7f416194
JlelicTBue ®UJIKOCTH U Ta3a HA bu6mmoreka [IOK
4.4 i 12
MOTPY>KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
1 P
> 400Ta H MOUHOCTS 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI 8 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris > https://m.edso00.ru/7f416194
Hroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpUTENBEHO-00001IAIOLTNI MOTYITH 6 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194
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Uroro mo pazueny 6
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 23
8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie mponeccer 33 1 6.5 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 39
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 1 bubnuorexa [JOK
' Y UX B3aUMOJICVCTBHUS https://m.edsoo.ru/7f4181ce
N . bubnmuorexa [JOK
2.2 IloCTOSIHHBIN 2JEKTPUUECKUIN TOK 31 1 10 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
23 Marmutisie Apaetis 1 4 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 DJICKTPOMATHHTHAA HHYKIHA ! 1 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58



https://m.edsoo.ru/7f4181ce
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Pa3nen 3. [loBTOopuTeIbHO-00001IAI0IIUIT MOYJIb

. bu6mmoreka [IOK
3.1 [ToBTOpHUTENEHO-0000IAOIINI MOTYITH 5 https://m.edsoo.ru/7fA18 1ce
Hroro no pazgeny S)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 30 5 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 18 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 15 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 63
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 8 1
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 10 1 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 18
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 8 1 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JlH3bL 1 ONTHHECKHE MPHOOPS! 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 16
Paszgea 5. KBanTtoBble siBJIeHUA
5.1 Hcnyckanue v MorJonieHue CBeTa aToMoOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpocHHe aTOMHOTO A/pa > https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 Mexannueckue siBJIeHUS (TOBTOPUTEIBHO- 6 bubnunoreka [JOK
' 0000MIAOIIUI MOTYJIb) https://m.edsoo.ru/7f41a4a6
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO- 3 bubnmnorexa [JOK
' 0000IIAIOIIUH MOYIIb) https://m.edsoo.ru/7f41a4a6
6.3 DJIEKTPOMArHUTHBIE SABJICHUS 3 bubnuotexa [JOK
' (TTOBTOPUTETHHO-0000IIAOIIHIA MO/TYIIb) https://m.edsoo.ru/7f41a4a6
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 bubnmnoreka [JOK
' 0000MIAOIIUIi MOITYJIb) https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: IT - i 4
6.5 OBTOPHTENBHO-0600 Ao MOYITH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
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