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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yabTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenonaBanus yueoHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmumxca. B mnporpamme mno (Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMa o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMMa no ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY MPEIMETY.

®uzuka SABISIETCI  CHCTEMOOOPAa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hPM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OWONOrvuel, acTpoHoMued U (GU3UISCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CIIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;

WHTEPIIPETUPOBATh JaHHBIC M HCIIOJB30BATh HAYYHBIE JOKA3aTeNbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wusyueHus GU3MKH HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs
ornpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsenienus 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, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

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

dbopMHpoBaHUEe YMEHUN NPUMEHATHh (U3NYECKUE 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
npoecCHOHANbHON  JEATEIbHOCTH, CBS3aHHOM C (DU3UKOM, TMOJrOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTikeHne 3TUX Liefied mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

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

MPUOOPETCHUE YMEHU aHAIU3UPOBATh U OOBSACHATH (PM3UICCKHE SIBJICHUS 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-OPUEHTUPOBAHHBIC 3a7a4H;

pPa3BUTHE HCCIIECIOBATEILCKAX YMEHMI: HAOMIOMATh SIBICHUS W H3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAIILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboOThl ¢ uWHPOpMaIel (U3NYECKOTO COJEpIKaHMS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
bU3MKON, W COBPEMECHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX
(bU3YEeCKON HAYKH.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoanus orBoauTcs 340 yvacoB: B 7 kmacce — 102 gaca (3 4daca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), 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. SBiIeHUS TPUPOJIBI (PJIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MYECKUE SIBICHUSA: MEXAHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
U3mepenne Quanueckux BenuduH. OTanoHbl. duzmyeckue mnpudopsl. llena
nenenus. [lorpemHocTts n3mepenuii. [IpaBuna 6e3omacHoro Tpyaa mpu pabote ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAYy4YHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYyYHOTO
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 TpUOOpPHI U TPOLEeAypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
UU(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 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 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 nBmxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamm4yecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHbIM 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.

OnpITHl IO OOHAPYKEHUIO EUCTBUS 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 JIBHIKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

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

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH [JBMKEHHs Tell. Macca Kak Mepa WHEpPTHOCTH Tella B
NOCTYyNaTeapHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTU €
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.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmroienue siBieHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

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.

Jasnenue. Cuna naBneHusi. CiocoObl yMEHbIIICHUS U YBEJIMYEHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTh JaBJ€HHMA Ta3a OT OObEMAa U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTIMU U razamu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

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
BO3qymHOW o6osouku 3emau. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTh aTMOC(EPHOTro JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO 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.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCHUMOCTh BBITAIKMBAIONIEH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIAKOCThH
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.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  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
€€ rpy30n0AbEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHEPrus.

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

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MoMeHTOB. [IpuMeHeHMe TmpaBuUjiia paBHOBECHS pblyara K OJIOKy. «30J0TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTnueckas W TNOTEHUUAJIbBHAS  DHEPTHS.
[IpeBpailieHre OHOTO BHJIA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
Y MIPEBPALICHHS SHEPTUU 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.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenue paboThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBM)KHOTO OJI0Ka.

N3ydenune 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



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

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

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
TeIIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BEIIecTBa. TermiooOMeH u
TEIJI0OBo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIUIOBOTO OallaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro naBiieHUs. HachIlleHHBIT W HEHACHIIMICHHBIM mMap. BiaxHOCTh
BO34yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

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

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

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMadyuMBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmnronenue TenioBoro pacimpeHus Ted.

3meHeHne maBieHUs raza NpU H3MEHEHWH 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOmronenne kuneuus.

HaGrogenune nocTossHCTBA TeMITepaTyphl MPH TIIaBICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

WN3mepeHne TteMmmeparypbl IMpU MOMOIIM KUAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnpITel MO HAOJIOJEHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaJIOHE MIMPHUIIA.

HccnenoBaHne 3aBUCUMOCTU JaBJIEHUS BO3QyXa OT e€ro o0Obéma u
TEMIIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCMMOCTU JIJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGOmtonenue wW3MeHEHHs BHYTPEHHEH »HHEpruM Teina B  pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropsiuer BOJIBL.

Omnpenenenre KOIMYECTBA TEIUIOTHI, MOTYYEHHOIO BOJOM MpU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsalaoB. B3aummopeincrtaue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpudeckoro mnosst. Ilpuaimn
CYIEPIO3UILINU ANEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuyueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3aps.
Crpoenne artoma. I[IpoBOIHMKHM, HOHUAIEKTPUKU U TOJIYNPOBOJHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsijaa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U ra3ax.

OnekTpuyeckas nenb. Cuia Toka. DIEKTPUUYECKOE HAINPSIKEHUE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEIBHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe COeAMHEHnE MPOBOAHUKOB. J/]C B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. IlpaBuna Kupxroda. Pacd€r mpocTbiX 3JIEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

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

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJEMCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnweiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U omnpeneneHue €€ HanpaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIHUH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JIelicTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIePMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

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 YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

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

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOXKEHUS HANPSOKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 3/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEIN.

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

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIICISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS 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.

KoncTpyrpoBaHue u u3ydeHue paboThl AJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITBI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe pABwxkeHue. MarepuanbHas Touyka. CrnocoObl oOmucaHUs
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEPUAIBHOW TOYKHM, INEPEMENICHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHENMHOE JABHKEHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbIThl [ anues.

['paduyeckas uHTEeprpeTanusi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MyTH U
IepEMELICHHUS IS MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa OOpallleHus Npyu paBHOMEPHOM JBUKEHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIEpIIO3UIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOIbXEHUS, CHIIA
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

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

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbel, CyJa HAa MOJABOAHBIX KpPBUIbAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWJIsIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). Ilepsas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTh M EPETpy3KH.

PaBHOBecue maTtepuanbHONl TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

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

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXAHUYECKON DHEPIUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

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

N3mepenne cKopoCTH M YCKOPEHUS TIPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (GU3UKH.

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.

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUMU.

Habnronenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

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

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUS Opycka WIM JIBUXKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKCHUHU 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

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

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoaHBL. [IpomonbHble M monepedHbie BOJHBL (CBOMCTBa
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 akyctuke. WHppa3Byk u ynbrpasByk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmionenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHJIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHYXIEHHBIX KOJIEOAHHUI U pe30HaHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 4acTOThI U Meproa KojieOaHUH MaTEeMaTHYECKOTO MasSTHHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuojia KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.



Paznen 10. DiaeKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

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

DIeKTpoMarauTHas npupoja cBera. CKOpocTh cBeTa. BonHOBBIE CBONMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopnvie pabomul u onvimaul.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MHOMOIIbIO MOOMJIBHOIO
tenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHHUIO UHTEPPEPEHIIMH U TU(DPAKIIMK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

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

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue caera.
Hcronb30BaHuE MOJHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nyderr B nuH3e. Popmyna TOHKOW JuH3BL. [locTpoenue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.



Paznoxenue 6e1oro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHMOCTH yTIila OTPAXEHHS CBETOBOTIO Jyda OT yIJa
naJICHUs.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

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

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPACCTOSHUS W ONTHYECKOW CHIIBI COOMPAOIICH
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 v muanerapHass Mojenb atoma. Mojens atoma bopa.
HcnyckaHue U MoroiieHne cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron momypacnana atoMHbIX saep. [elicTBue paguoakTHUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alIUTa OT PAIMOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MACCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenust spep. Mcrounmku sHeprum ConHua u 3BE3A. SnepHas >HEpPreTHKa.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke JIsl TIOJITOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY IO (hH3HKE.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBICHUH HAa OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

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

pereHue 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHe K pasjenaMm Kypca) B YCIOBUAX CaMOCTOSITEIBHOTO TUIAHUPOBAHUSA
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHUsl IO E€CTEeCTBEHHO-HAyYHOM TpaMOTHOCTH), B TOM YHCIIE 3aJaHUi C
MEXIPEIMETHBIM COJICPKAHUEM;

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

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTUYECKON pabOThl 3a Kypc (DU3MKU YTIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBbIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAaHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMs B JIEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ OE30MacHOrO IMOBEACHUSA Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCUM, MPU3HAHKE CBOEro TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a71ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HaHUE TI00ATBHOrO0 XapakTepa 3KOJIOTMYECKHX MPOOJeM M MyTell X
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Ye€pe3 IMPaAKTUUYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHS B MNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHBIC  JCHCTBHS,  PETYISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBIBJISIT M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
UHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIABUraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTeabcKme 1eiiCTBUS:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MIPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALUIO, OTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaK)Xe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUH B HOBBIX YCIOBHUSAX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TIOHCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHbOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 33aJaud HECJIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d MW  IOJAJCpKaHue
01aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOM NIEATEIbHOCTH, OPTaHU30BBIBATh ACHCTBUS 11O
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpaBJICHUID M KOOPAWHUPYS CBOM JEHUCTBHUS C APYTMMHU YJI€HaAMHU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX 1JIs
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3aladu WU
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYToOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHHUIA:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBWKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOIMHEIHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLUs,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepenavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh  MPOSIBICHWE  HW3YYCHHBIX  (DU3MUECKHX  SBJICHUM B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JABJICHUS] Ha JKMBOW OpraHu3M, IUIaBaHWE pPbIO, pblYard B TeEJE€ YEJOBEKa), Mpu
TOM MEPEBOJIUTH MPAKTHUUYECKYIO 3aJady B Y4EOHYIO, BBLACIATH CYLIECTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YyUYCHHBIE CBOMCTBA TN U (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CpEIHsAsI CKOpPOCTh, CHJIa YINPYTrOCTH, CHJIa TSKECTH, BEC Tejla, CHiIa TPEHUS,
JaBJIEHUE TBEPIOIO Teja, AABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAs CHUJIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
ONKMCAaHWU TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIOJIB3YEMBIX BEJIHUMH,
uX OOO3HAUCHHUS W EIUHUII (U3UYECKUX BEIWYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIONIb3Ysl TIPAaBWJIA CIIOKEHUsSI CUJ (BAOJb OJHOM mIpsiMoii), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIP2KEHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJEIU pPeaJTbHBIX OOBEKTOB, MPOLIECCOB U
SBIICHUH, BBIACIATH TPU ITOM CYHIECTBEHHBIE M BTOPOCTETICHHBIE CBOWMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOCIHU ISl O0BSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(buU3MYECKYyI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacdy€THble 3aauu (B 2—3 ACHCTBUS) MO M3ydyaeMbIM TeMaM Kypca
bu3uKyY, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEJAOCTAIOIMNAE WM H30BITOUYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOP METOJA pEIICHUS 3aJadd, HCIOJIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO pEHIUTh TPU  MTOMOIIN
bu3MYecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHUs, B
ONMMCAHUM  HUCCJENOBAHMS  pAacloO3HaBaTh  MPOBEPSEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), HHTEPIIPETHPOBATH MTOTYICHHBIA PE3yIbTaT;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN WA (PU3HUSCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOJIOXKEHUE (TUIMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOICHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTH TMPSAMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMYECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Tea, 00bEM Tena, cuiia, TeMIiepaTypa,
MJIOTHOCTh JKUIKOCTH M TBEPAOTO Tella, CHJIA TPEHUS CKOJBKCHHS, TaBICHHUC
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IHU(POBBIX MTPUOOPOB, OOOCHOBHIBATH BBHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE HKCIIEPUMEHTATIbHBIE MCCIIEAOBAHMS 3aBUCUMOCTEN
bu3NYecKuX BEIUYUH (3aBUCHUMOCTHA MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJ COMPHUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT YJJIMHEHUSA
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTenem (GOpMyJIHpOBaTh 3aadyy W THUIOTE3Y
UCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIIUH,
IPEJCTaBIISITh MOJTYYEHHbIE 3aBUCUMOCTH (PU3HUECKUX BEJIWYUH B BUJAE TAOJIUL U
rpadukoB, OIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOMIAIOIIMeCs] COCynbl, OapoMmeTp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qHclie: MOAIINITHUKN, YCTPOUCTBO BOJOMPOBO/IA, THAPABIMUECKUN Tpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHU H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTMYECKUX TIPOIECCOB TIpH
peleHny y4eOHO-TIPaKTUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ul OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHUM M MYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas  SBJSIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJMUYHO JeNlaTh KpaTKUE COOOIICHHS O PE3ysbTaTaxX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCICAOBAHUU paCHPEEIATh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMu, CJIEIUTh 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce mnpeniMeTHbIE pPe3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIE TeJa, HACBHIIIEHHBIM M HEHACBHILEHHBIM Map, crnocoObl H3MEHEHUs
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, MPOBOJHHKH,
ITOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUYECKOE U
MAarHUTHOE MOJsl, ONTHYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHnr Y4eOHbIX U MPAKTHUECKUX 3a7ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHHUE, KANWLIAPHBIC SBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKLUS, N3TyYEHHUE), TEIUIOBbIE TIOTEPH,
JIIEKTpU3aLMs TeEJ, B3aUMOJIECUCTBUE 3apsA0B, ACHUCTBUS DJIEKTPUYECKOIO TOKA,
KOpPOTKO€ 3aMBbIKaHUE, B3aUMOIECUCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO T10JI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
n3nyuyenue CoJiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B arMmocdepe, 3IEKTPUYECTBO
KHUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOI0COB, POIb MAarHUTHOTO
noJis JUisl JKU3HM Ha 3eMjle, MOJSIPHOE CHSHHUE), IPU O3TOM IEPEBOAMTH



NPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa ra3a, yAelbHas TEIIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YJeNbHas TEeIuioTa NmapooOpa3oBaHUs, YJelbHas TEIUIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpsbKeHUE, COMPOTUBJICHUE MpoBoAHWKa, DJIC B I1lemM MOCTOSHHOTO TOKa,
AIEKTPUUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOT0 TOKA), MPU OMUCAHUU MPABUILHO TPAKTOBATHh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3UYECKUX BEIUYHUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMI CYNEPHNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUs SHEPrUu, MPU 3TOM pPa3IUYaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIECTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUN, MPUMEHSATh PU3NUECKUE MOJCIIU JI1 OOBICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHX BEJUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO I[IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha HW3YYECHHBIE CBOMCTBA
bu3NUecKuX SIBICHUH, PU3NYECKHEe 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3aMUChIBaTh KPaTKOE YCJIOBHE M Pa3BEPHYTOE pEIICHUE 3aJaud, BBISBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIOIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]ad, MMPOBOIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
[OJIyYEHHOI0 3HA4Y€HUs (U3MUECKOM BEIMYMHBI U ONPEAENATh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpejaraTb OPUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B
ONMCAaHUU  UCCIEJOBaHMSI  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUA BO3JAyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TNl ¥ B3aMMOJCHCTBHE AIEKTPUUECCKUX 3apsI0B, B3aUMOJCHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (OpMYJIMpOBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
yllenbHas TEIUIOEMKOCTh BEIECTBA, CONPOTUBICHHE IPOBOJHUKA, paboTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHUPOBATh IMOKA3aHUs
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAKICHMS, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueid BOABI, 3aBUCHMOCTb COIPOTUBJICHHUS MPOBOJHUKA OT €ro JJUHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBIICHHUS BEIECTBA
MPOBO/IHMKA, CUJIBI TOKa, MPOTEKAIOIIET0 4Yepe3 MPOBOJIHUK, OT HAIMpPSDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U NMAPAJJIEIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPEJICTABIISITh MOTYYCHHBIE 3aBUCUMOCTU (PM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;



cobOmoaTh mpaBuiaa O€30MacHOTO TpyJa Ipu padoTe C J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETUUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpPUOOpbl  (MIPUMEpPBI), MPEJOXpPAHUTENIHM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBax (U3MYECKUX SBICHWH, HE0OXomauMmple (UIHUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl JJIGKTPUYECKHX Iemerl ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHECBHOW JKWU3HH I OOCCIICUCHUS
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHHUKOB BBIICIATH WH(OOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BiameTh NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPEoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC IMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCJI€  MyOJNMYHO  MPEACTABIATH  PE3yJbTaThl  MPOSKTHOHW WA
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BATh N3YYCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0O0S3aHHOCTH B TPYINE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspeniath KOH(MIUKTHI.

K konny oOydenusi ¢ 9 knacce mnpenMeTHbIE pe3yJbTaTbl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHUS (CHCTEMA OTCUYETA, OTHOCUTEIHLHOCTh MEXAHHUUECKOTO
JIBUKEHHUS, HEBECOMOCTh U MEPErpy3KH, HEHTP TIKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhI MCITYCKaHHUsS M MOIJIONIeHus, anbda-, Oeta- U ramma-
U3IyYEHUs, U30TOINBI, SJEpHAs U TEpMOsAEpHas YHEPreTHKa) U CUMBOJIMYECKUN
S3BIK (PU3UKHU TIPU PEIICHUU YUYEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHUE TeJ, JBUKEHUE IO OKPYXHOCTH, B3aUMOJICHCTBUE Tell,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTebHOE  JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PAacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, MHTEephepeHus U Tudpaxius BOJH), MPSIMOJUHEIHOE paclpoCTpaHEHHUeE,
OTpaX€HHWE M IMPEIOMJICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3ITy4YeHHUs]) TIO0 ONMHCAHHWIO WX XapaKTePHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh ~ TPOSIBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy’KaroleM Mupe (B TOM yuciie (pU3NUECKHe SIBJICHHS B MPUPOAE: MPUIUBBI U
OTJINBBI, JBMKEeHHE TaHeT CONIHEYHOW CHCTEMBbI, PEaKTUBHOE JBIKEHUE KUBBIX
OpPraHHW3MOB, BOCTIPUSITUE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBII pPaaMOaKTHBHBIA (OH, KOCMHYECKHE Jy4H, paAHOAKTHBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHW3M 4YeJOBeKa), MPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

OINKCHIBaTh M3y4YCHHBIE CBOMCTBA TeN W (U3MYECKUE SIBICHUSI, HCIOJIB3YS
dusznyeckne BENMWYMHBI (CPElHAS W MTHOBEHHass CKOPOCTh Tela IMpH



HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHUE, IEPEMELICHUE IPU PAaBHOYCKOPEHHOM
NPSAMOJIUHEUNHOM  JBWJKCHUH, YIVIOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJla TSHKECTH, YCKOPEHUE CBOOOAHOTO
IIaJICHUsI, BEC TENA, UEHTP TAKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
IIOJHATOIO HaJl IOBEPXHOCTBHIO 3€MJIH, IIOTEHIIMAIbHAS DHEPIUs CKATOU MIPYKUHBI,
KUHETUYECKash JHEprus, IIOJHAasd MEXaHW4YECKas DJHEpPrus, MEpUOJ M YacToTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpelbl), TpU ONUCAHWM NPABWIBHO  TPAaKTOBaTh  (U3HMYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IMHUIBl (U3NYECKUX BEJIUYHH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SIBICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHLIUI
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs MMIIYJIbCa, TEOPEMY O KMHETUYECKOW JHEPruu, 3aKoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOIO YHUCEN IPU SANEPHBIX PEaKLUAX, [IPU ITOM
pa3auyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BbIPAKEHUE;

CTPOUThH (PU3UUECKUE MOJAEIIU PEealbHBIX OOBEKTOB, MPOLIECCOB U SIBICHHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(bu3nyeCKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3ajay;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEepHBIX 3HAYEHUHN (U3NYECKUX BEJIMYUH, IPU 3TOM BbIOMpATh a/IeKBaTHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTpAUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 1IaroB C ONOpPON Ha HW3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pelaTh pacu€THHIC 3a/1ayd MO0 U3y4aeMbIM TeMaM Kypca (pU3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pelIeHUs 3aJaud, MHCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PA3MEPHOCTEN, UCITOIb30BATh
rpadguyeckue  METOJbl  pelIeHHs]  3a7ad, [POBOJAUTH  MaTeMaTUYECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJEAOBAHMS  PACMO3HABATh  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHMs YHEPTUHU,
3aKOHA COXPaHEHWs UMITYJIbCa, JIEUCTBHE 3aKOHA bepHy/ulM M BO3HUKHOBEHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJbIX KOJeOaHUW, MPSMOJUHEMHOE paclpoOCTpaHEHHE CBETa,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — pe3yibTarax  HaOJIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEe 3HAYEHUE U3MEPSIEeMOM BEIUYMHBI M  ONpENEeNsiss MOrPEIIHOCTh
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
NajeHusi, KECTKOCTh  MPYKHUHBI, KOIDPUIMEHT TpEeHUS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeil JUH3BI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAaHHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JaBJICHUS, MEpuojia KoyiedaHH MaTeMaTHUYeCKOro MasiTHUKa OT



JUIMHBl HWUTHU, OIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUsA, HCCIEIOBAHHE
VU3MEHEHUS BEJIMYMHBI M HAIPABICHUS MHIAYKIUMOHHOIO TOKA, 3aBHCUMOCTH yTia
OTpaXEHUs CBETa OT yrja NaJeHus, yrja IPeJOMIICHUS OT YIVIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE DSHEPrUU YaCTHUIIbl 10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJyYE€HHBIE 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BUJEC TaOnHIl U TpaduKOB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETP, Kamepa BuibCoHa), MCIIONb3ys 3HAHHUA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnrn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbl ISl MOCTPOECHHS
n300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpHU OOpaIlllEHWH C NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYs MOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIy4EHHON MH(OpMAlMM Ha OCHOBE MMEIOILMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHabl, PECYPChl CETU
WuTepHeT, BiaaeTb nNpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MIpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON NEATeTbHOCTH MpU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Mpe3eHTAIMel ¢ y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jaejioB H TeM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 ®dusnka — HayKa 0 IpUPOE 2 0 0 https://resh.edu.ru/subject/28/
1.2 dusnueckue BEIUINHBI 4 0 3 https://resh.edu.ru/subject/28/
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 0 1 https://resh.edu.ru/subject/28/
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BeliecTBa 2 0 1 https://resh.edu.ru/subject/28/
2.2 JlBHsKeHHE H B3AHMOJICHCTBHE HaCTHIL 4 0 2 https://resh.edu.ru/subject/28/
BEIleCTBa
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 1 0 0 https://resh.edu.ru/subject/28/
Hroro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanndeckoe JIBHKECHHUE 10 0 2 https://resh.edu.ru/subject/28/
3.2 WNueprus, macca, TUIOTHOCTh 9 1 1 https://resh.edu.ru/subject/28/
3.3 Cuna. Bune! cun 15 1 3 https://resh.edu.ru/subject/28/
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 0 2 https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH

4.3 ATMocdepHOe aBIeHHE

https://resh.edu.ru/subject/28/

https://resh.edu.ru/subject/28/

JlelicTBue ®UIKOCTH U Ta3a HA

4.4 . 12 3 https://resh.edu.ru/subject/28/
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6 1 https://resh.edu.ru/subject/28/
5.2 [IpocTeie MexaHU3MBI 8 2 https://resh.edu.ru/subject/28/
5.3 MexaHuueckasi SHeprus https://resh.edu.ru/subject/28/
Hroro mo pazueny 19
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpUTENEHO-0000IIAIONITII MOTYITH 6 0 https://resh.edu.ru/subject/28/
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (unbp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 6 0 https://resh.edu.ru/subject/28/
1.2 TeruoBbie MPOIECCHI 33 1 6.5 https://resh.edu.ru/subject/28/
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
C) .
2.1 NCKTPHMECKHE 3APAIEL. 3APTKCHHEIC Tena 9 0 1 https://resh.edu.ru/subject/28/
U X B3aMMOJICHCTBHS
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 31 10 https://resh.edu.ru/subject/28/
2.3 MarHuTHbIE SIBICHUS 11 4 https://resh.edu.ru/subject/28/
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1 1 https://resh.edu.ru/subject/28/
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5 0 0 https://resh.edu.ru/subject/28/
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanudeckoe €HHE U CITIOCOOBI ero .
1.1 RATHHECHOR ARIHECHHE 1 CHOTOD & 30 1 4 https://resh.edu.ru/subject/28/
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18 https://resh.edu.ru/subject/28/
1.3 3aKOHBI COXPAHEHUS 15 1 2 https://resh.edu.ru/subject/28/
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexanuueckue KojeOaHus 8 0 3.5 https://resh.edu.ru/subject/28/
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 0 3 https://resh.edu.ru/subject/28/
Hroro mo pazueny 18
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
C) .
3.1 FICKTPOMATHITTHOT HOMC H 6 0 0 https://resh.edu.ru/subject/28/
AJIEKTPOMATrHUTHBIC BOJTHBI
Htoro no pazneny 6
Pasznea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 0 https://resh.edu.ru/subject/28/
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI 6 0 https://resh.edu.ru/subject/28/
4.3 Paznosxenue 6emoro cBeTa B CEKTP 0 https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

Hroro no pazneny

Pa3gen 5. KBanToBbI€e IBJIeHUSA

16

5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1 https://resh.edu.ru/subject/28/
5.2 CtpoeHune aTOMHOTO spa 0 https://resh.edu.ru/subject/28/
5.3 SnepHbie peakuu 0 https://resh.edu.ru/subject/28/
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
M -
6.1 exaHquCKPje ABJICHUA (IOBTOPHTEILHO 6 1 https://resh.edu.ru/subject/28/
0000IATOITIIT MOTYITh)
6.2 Tennosere HBJ“IGHHH (1oBTOpHTEbHO- 3 0 https://resh.edu.ru/subject/28/
00001IaI0ITNIT MOTYITb)
C)
6.3 ICKTPOMATHITTHDI® ABACHIA - 3 1 https://resh.edu.ru/subject/28/
(TTOBTOPUTETHHO-0000ITAFOIIIHIA MOTYJIb )
6.4 Cherosie HBJEGHM (nosTOpHTELHO- 1 1 https://resh.edu.ru/subject/28/
00001IarOIINIT MOTYJIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4 0 https://resh.edu.ru/subject/28/
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®dusuka — HayKa o npupoje. AsneHus 1
MIPUPOIBI
2 Ou3nyecKue sIBICHUS 1
dusnyecKkue BeMYnHbl. Pa3MepHOCTD.
n3nueckue npudopsl. [lorpemnoctu npu
3 o 0 I1 1
MPSIMBIX U3MEPEHHSIX
VYpok-uccnenosanue "M3mepenue
JMHENHBIX pa3MepOB TN U MPOMEKYTKOB
4 y 1 1
BpeMeHH"
5 JlaGopatopHas pabota "M3mepenue 1 1
00BbEMa )KUIKOCTH U TBEPIOTO Tena"
6 JlaGopaTtopHast pabota "Onpeznenenue 1 1
pa3mepoB MajbIxX Tea. Meton psiioB”
MeTtobl HaydyHOTO NO3HaHUs. Onucanue
7 (Gu3NYECKUX SIBICHUHN C TTOMOIIBIO 1
Mozenen
VYpok-uccnenosanue "IIposepka
3 TUIIOTE3bI: JAIbHOCTH MOJIETA IIapUKa, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa IMycka'
9 Crpoenue BemiectBa. ONbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsiICHEHUE OPOYHOBCKOTO JIBHIKEHHUSI U

mubdy3un"

14

15

16

BzamMoneiicTBue 4acTUI] BEIISCTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCUTENBHOCTH ABMKeHUA. ClokeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBUIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecn u criasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbnas padora mo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. JlunamomeTtp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenune 3angau no reme "CrnoxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBlIeHUs] TBEPOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackans

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcrepuMEHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padorta no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs
Pemenue 3a1ay Ha onpenenenue padboTsl U

80
MOIIIHOCTHU

81 PaGora cuinbl TSHKECTH M CUITBI TPEHUS

82 Pemenue 3ampau o Teme "Pabora cuiibt
TSXKECTU U CUJIbI TpeHus"

83 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaeMoi Ipu MoabEME 1o JecTHule"

84 [IpocTeie MeXaHM3MBI

85 MowmenT cuibl. [IpaBuiio MOMEHTOB




JlaboparopHas pabota "M3ydeHnue npaBuiia

86 pblyara JJisi HOJIBUXKHOTO U HEMOIBHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”
Ypoxk-koudepenuus "[Ipoctsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT monesznoro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

91 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0110Kk0B"

92 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIBHOE

94 orpesiesieHue N3MEHEHUST KHHETHIEeCKON 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM TIIIOCKOCTH"

95 [ToaroroBka k KOHTPOIBHOM paboTe MO
teme "Pabota u MOIHOCTE. DHEeprus"

96 KonTponbhas pabota no reme "Pabota u
MOIIIHOCTb. DHEprus"

97 Pabota c Tekctamu 1o Teme

"MexaHndeckoe aBrmKeHne"




08 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna”
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom ¢ TEKCTaMH 110 T?Me "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Texkcramu no Teme "Dueprus’ 1
102 Pa6ota c Texcramu 1o Teme "IIpocThie 1
MEXaHU3MBI'"
OBIIEE KOJIMYECTBO YACOB I10 102 93

I[TPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KalWJUISIPHOCTb. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenne 3amau nmo treme "IlnaBienne u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUH aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypoxk-uccnegosauue "O0bICHEHNE

p

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA Map.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETJIOBBIX ABUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo treme "KIIJ] TermoBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa"
KoHnTtponbHas padora mo teme "TermmoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

40 DOnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 JNEKTpUYECKOro noJs. [IpuHiun
CYNEPIO3ULNH IIEKTPUUECKUX TTOTEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToMa

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "VMccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTIPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
yIETBHOTO COMPOTHBIICHUS TPOBOTHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHuas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlabopaTtopHast padota "I[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajijieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tea
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O TOJISL TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHUH U Pa3/IeieHUN.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTpOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcrnonb30BaHuE 3EKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 JlaboparopHas pabota "M3ydenue nenicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

88 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

89 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

90 Jlabopatopnast padota "N3zmepenne KII1/]
AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

01 Onpitel @apanes. 3aKOH ANEKTPOMArHUTHOM
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

92 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amaa nmo teme "3akoH

93 AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenma"

94 Dnektporereparop. CrocoOsl MOTydeHUs
3EKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

95 BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.

[TpoGnemsbl sxonoruu. TormmuBHBIE
3JIEMEHTHI U 3eKTpoMoOuIH"




[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe

96 | " 1
DJIEKTPOMAarHUTHBIC SIBJICHUS

97 KonTtponsHast pabora "DneKTpoMarHUTHbIE 1
siBJIeHUS"

08 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabora ¢ TekcTamu 1o TEMe

99 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumogencraue"

100 Pabota ¢ Texctamu 110 Teme "IlocTOSHHBIHN 1
ANEKTPUIECKUHN TOK"

101 PaboTta ¢ TekcTaMu 110 TeMe "MarHuTHbIE 1
SIBJICHHS"

102 Pabota ¢ TekcTaMu 110 TeMe 1
"DjieKTpoMarHuTHas MHIyKOus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIINU BEKTOPOB
Panuyc-BekTOp MatepralibHON TOUKH, 1
nepeMeInieHne Ha MIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1

JBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHTHOM JIBHXKCHHH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlabopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemtenue 3amau o teme "I'paduueckas
WHTEpIpPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpPOIIEHHOTO O] YIJIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBkeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue

22 JBUKEHHS TeJia, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabora mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
KOX(UITUEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepuymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anapatkl, Cy/ia Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM moAyike"

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LIEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anau no teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JIBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO

TeMe "B3aumonelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHast pabora o Teme
"B3anMoaenCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil U Py KUHHBIN

MasTHUKH. JIabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JUTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHIH U TU(PAKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHUE aKyCTUYECKOT0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 OJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [TpsMonuHeiHOe pacTipoCTpaHEHHE CBETA.
3armenuns Comnnua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE oTpakeHue cBera.

93 JlaboparopHas padoTta "VcciienoBanue




3aBUCHUMOCTH yTJjia MPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOMparoIel U pacCEUBAIOIIICH JTUH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 I'na3 xak ontuyeckas cucrema.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT.

102 Onreitel HeroTona. Cnoxenue
CHEKTpalIbHBIX I[BETOB. [lucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [P CJIIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 MOTaoeHne CBeETa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMMa-u3JIy9eHus

109 Crpoenue atomHoro siapa. Hykionnas
MO/IeJIb aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 pPaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "fAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saep.
Wctounuku sHeprun ConHIa 1 3BE3]
Ypok-koHpepennus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SIEPHOI PHEPTEeTUKH"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BoHbl. CBETOBEIE U
KBAHTOBBIE SIBJICHUSA"
KonTtponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TEMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX

122 3a/1a4 1o TemMe "3aKOHbI COXpaHEHUs
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemenne pacueTHBIX U KaY€CTBEHHBIX
3ama4d 1mo reme "BiaxkHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U KaY€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aK0OHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
snepHas Gpu3uka'

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 45

I[TPOTPAMME
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