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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YPOBHE OCHOBHOM 00pa30oBaTelbHOM MpPOrpaMMbl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIMICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEeMSIMXCA K Oojiee TIIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydvarommxcsi. B mporpamme 1o  (u3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOy4EHHs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYIO0 KapTUHY MHpa, MPEIOCTaBIIAET HauboJiee sSCHbIC
oOpa3Lbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTePU3yIOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzanusx Poccuiickoit deaeparuu, peaau3yOMKUX



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

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYCHUIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3yUYCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE B3HAHUS 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
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOa€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieii 00ydeHUs Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

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

pUOOPETEHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHUUYECKHX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUSI W WCITOJIB30BAaHUS (PU3WYCCKUX MOJENeH, BKIIOYAas TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M IIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHNE HH(OPMAITUH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznueckoil HayKu.



Ha uzyuenue ¢usuku (yriayOaéHHBIM ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus orBoautcs 340 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hezelnw), B 8
kiacce — 102 yaca (3 yaca B Heeno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

®dusnka — Hayka O npupoje. SBiIeHUS TPUPOJIBI (PJIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6ezonacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢u3nka u 1pyrue ecTeCTBEHHbIE HAYKH U3y4datoT npupoy. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOsSHUMN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapykKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM 0OJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

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

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBMIKEHUSI YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

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



arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe nBwxkenue. I[lyte u  mnepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHssl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['padukn 3aBUCHUMOCTEl BEJIMYMH, ONMCHIBAIOIIUX JBMWXKeHHE. OO6mume
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
WU3MEHEHUSI CKOPOCTH [IBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTM Tejla B
MOCTyNaTeabHOM JBWKeHuU. [lmoTHocTh BemiecTBa. CBSA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fBJICHHUE TATOTEHUS U CUJa
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHMuecKoro JIBHKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHUs (nedopmalun)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHIIbI TPEHHS CKOJIBKEHUS OT CHJIBI
JIABJICHMS M XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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

Hasnenue. Cuna aasinenusa. CiocoObl YMEHBIIEHHS U YBEITUUEHUS JaBICHMUS.
JlaBneHue ras3a. 3aBUCUMOCTb J1aBJIEHUs raza oT o0béma u Temnepatypsl. Ilepenaua
JABJIEHUS TBEPIABIMM TENaMH, SKUAKOCTSIMU UM razamu. 3akoH Ilackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JIABJIEHHUS  XUJAKOCTU  OT  [JIYyOMHBI  MOTPYXKEHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuuermu. M3mepenue armochepHOTo
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clIoBHE BOBHUKHOBEHUS BBITAIKMBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBieHune neicTBrst aTMOCPEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YacTH TeJIa U IIIOTHOCTH YKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcmoBue nuiaBaHus TEN: IUIABaHUE WK MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI, JEHCTBYIOIIEH HA TEJO 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 Wi KOHCTPYUPOBAHUE JIOJKU U ONPEAECIICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHoBecue poeryara. [IpaBumo
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsI phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dsHeprus. KuHeTMueckas ¢ NOTEHLMAJIbHAs DHEPIUs.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW YHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

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

N3ydeHune 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTHH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

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



Mopenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIIPHO-
KMHETHYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAITWLIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

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

Braytpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OJHEpruu:
TeIIonepeaaya u CoBeplieHue padboTsl. Bubl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLIMs, WU3JIydyeHHEe. Buael Ttemonepenayn B IPUPOAE U TEXHHKE.
HeoOGpaTuMoCTh TEIJIOBBIX MPOLIECCOB.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BelecTBa. TermiooOMeH U
TeIJI0Bo€ paBHOBecue. 3akoH HbrioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEII0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
naBiieHus. HachleHHbIN 1 HEHACKIIIECHHBIN ap. BaaxHoCTs BO3MyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[Tpuniuner padotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TermioBple ABUTATEd M 3alIMTA OKPYXKarolIeHd cpeapl. TemnnoBble TMOTEpU B
TETIOCETSIX.

3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKHX U TEIIOBBIX
rpoleccax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMauydMBaHUS W
KAWUISIPHBIX SIBIICHUM.

HabGmroneHue TemioBoro pacumpeHus Tel.

3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMa W HarpeBaHUM WIH
OXJIAKICHUU.

[IpaBuiia u3MepeHus TeEMIIEPATYPBhI.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CUJIAMU.

CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOnronenue kumneHusl.



HabGnrogenue nocTossHCTBa TeMITepaTyphl MPH TIIaBICHHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIA MJIU caxapa.

W3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIEPATYPHI.

OneiTel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH W
TBEPABIX TEIL.

OmnpeneneHue JaBlIEeHUS BO3IyXa B OAJTOHE HITTPUILA.

HccnenoBanre 3aBUCHUMOCTUA JaBJIEHUST BO3JyXa OT e€ro oobéma W
TEeMIEPaTypPHI.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIIoNnepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue siBlieHUS TEIUIOOOMEHA MTPU CMEIIIMBAHUU XOJIOTHOM U TOpsUeit
BOJIbI.

OnpeneneHue KOJIMYECTBA TEMJIOTHI, MOTYYEHHOTO BOJIOM MPH TEIIIO0OMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEIIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpusaius Tena. JIBa poaa ayeKTpUuYecKUX 3apsaoB. B3aummoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKM, HOUAJIEKTPUKA U TIOJTYNPOBOJHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METaJIaX, KUIKOCTIX U razax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaAIPSIKEHHE. AMIIEPMETP
Y BOJIbTMETP B LIEMH MOCTOSIHHOTO TOKa. CONMpOTUBIIEHNE MPOBOAHUKA. Y IeIbHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u



napasuielIbHOe coequHEeHne MpoBOAHUKOB. DJC B 1lenmu MOCTOSAHHOIO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHa.
DneKkTpuYecKre Uenu U NOTPEOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MaruutHoe mosie 3eMJIM U €ro 3HaueHwe sl ku3Hu Ha 3emie. OmnbIT
Opcrena. MarautHoe mnoje 3ieKkTpuueckoro Toka. Omnbit Amnepa. [Ipumenenue
JJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
Cuiia Amniepa U onpe/iesieHUE €€ HalpaBJICHHs. DJIEKTPOJBHUIaTelb MOCTOSHHOTO
ToKa. Mcmnosib30BaHUE 3SIIEKTPOABUTATENEH B TEXHUYECKUX YCTPOWCTBAX U Ha
TPaHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIEeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLUs TEIL.

JIBa poza 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3APSIKEHHBIX TEIL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIEKTPOCTATHYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJIOB.

MopaenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMaKHBIX CYJITaHOB.

[TpOoBOJHUKH M TUDIICKTPUKHU.

M cTOUYHMKN TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mMepeHue Cuitbl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUSI BOJIbTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.



DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DIIEKTPOTreHEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 10 HAOMIONEHUIO DJJICKTPU3AIMU TEJI TMPU COMPUKOCHOBCHHH W
VHIAYKIEH.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH U
JARJICKTPUKHU.

COopka 1 UCTBITAHUE IICKTPUUYECKON LIETH MOCTOSTHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOp, OT
HaIPsKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOKEHUM TP MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHS] UICTOYHHKA TOKA.

[Tposepka npasun Kupxroda.

ITpoBepka BeINoHEHUS 3aKoHa OMa J1J1s1 TTOJTHOM LIEeTIH.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH MOJYTPOBOJIHUKOBOIO JIUO/A).

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

OmnbITBI  TIO  WCCICIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS! HHIYKIIMOHHOTO TOKa.

9 KIIACC



Pa3znea 8. Mexannueckue siBJICHHUS.

Mexanndeckoe aBmxkeHue. MarepuanpHas Touka. CHocoOBI ONMHMCAHWS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmutuaeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Pannyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
psIMOJIMHEWHOE IBKeHre. HepaBHOMepHOE psMOJIMHEHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAs1 CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOpEHHOE MNPSIMOJIMHEMHOE JBWXKEHUE. Y CKOpPEHUE
cBoOoaHorO naaenus. OnsITel ["anumnes.

['padrueckass mHTEpnpeTalns YCKOPEHUS, CKOPOCTU, MPOUIEHHOTO MyTH U
MIEPEMEILICHHS IS IPSMOJIMHENHOTO JBUKEHHS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBM>KEHME 110 OKPYXKHOCTU. JIMHEWHAsA CKOPOCTb, YII0Bast CKOPOCTh, IIEPUOLT
Y 4acToTa 0OpalleHusl IpU PaBHOMEPHOM JIBI)KEHUU O OKPY>KHOCTH. CKOPOCTh U
YCKOPEHHE NPU JBUKEHUU IO OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs Cra.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

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

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparel, CyJa Ha MOABOAHBIX KpbUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUIISIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHWE TEN BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHMYECKast CKOPOCTb. HeBeCOMOCTh U MEpETpy3KH.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. MisMenenune umnynbsca. IMmynibsc Cuiibl. YIpyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMITyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH M3MEHEHHS U COXPaHEHHS
MEXaHWYECKOU YHEPTUH.

Jlemoncmpayuu.



HaOmronenne MexaHMYeCKOTO JIBM)KEHHUsS TeJla OTHOCHUTENIBHO Pa3HBbIX Tell
OTCUETAa.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHMS OJIHOTO M TOTO JKe Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanre Npru3HaKkoB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HaOmronenue aBuKeHUsI Tejia Mo OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUM, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUM TEJL.

M3meHeHne Beca Tela Mpyu YCKOPEHHOM JBHKECHUH.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJbca Mpu a0COTIOTHO HEYITPYTrOM B3aUMO/ICHCTBUMU.

CoxpaHeHre nMIyJIbca IPH YIIPYTOM B3aMMOJICVCTBUH.

Hab6nronenune peakTUBHOTO ABUKECHUSI.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa sl pa3roHa W JajJbHEUIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIaprKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBHKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHUS Tella, OPOIIEHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIeHTa TPEHUS CKOJIBXEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



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

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeJsa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

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

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMIA: TIEPHOT,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

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

Mexanuueckue BOaHBL. [IpomonbHble W TIONEpedyHble BOJIHBL. (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. Pe3onanc B akyctuke. WHPpa3zByk u ynbTpa3Byk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JAEUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenune BoIHY X AEHHBIX KOJI€OaHU 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 MEPUO/Ia KoJIeOaHUH MaTEMaTHUYECKOTO MasSTHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHWil rpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChI Tpy3a.

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

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. Di1eKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CcBA3U. Pagmonokanus. Kocmuueckast CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
cBeTa: uHTephepeHIus U TUPpaKus.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepenmus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOICTB 3JEKTPOMArHUTHBIX BOJH C HOMOUIbIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHUIO UHTEPpPEPEHIINH U TU(PAKIIUM CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlydeBass MOJenb CBETa W TeOMETpUYECKas onThKa. VICTOYHHMKM CBETa.
[IpssmonnHeliHOE pacnpocTpaHeHue cBeTa. 3artMeHns CosHua u JIysel. OTpaxenue
ceeta. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. [locTpoeHune n300pakeHUH,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcronb30BaHuE MOJHOIO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonm nyderr B nuH3e. Popmyna TOHKOM JuH3BL. [locTpoenue
U300paKkeHnid, CHOPMHUPOBAHHBIX TOHKOM JHH30M. OnrTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim3opyKocTh ¥ 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J 1y4yelr B pacCenBaIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Monenb riasa.

Pa3noxenue 06eoro cBera B CIEKTP.



[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXXEHUSI CBETOBOIO Jyda OT YyIJa
TaJICHUSL.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yeHmne n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenve (POKyCHOTO pPacCTOSIHUS M ONTHYECKON CHIIBI cOOMparomien
JIVH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHue U norioiieHre cBera aroMoM. KBaHThl. JIMHeuaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenust spep. Mcrounmku sHeprum ConHua W 3BE3M. SepHas >HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp BoAopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUSHH.

Perucrtpanus n3nydeHus: IPUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimel.

HaOmnronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
1 00001IIeHNS TTPEAMETHOTO COACPKAHUS U OIBITA IEATSITLHOCTH, MPUOOPETEHHOTO



OpU M3YyYEHUH BCEro Kypca (QU3MKH YIUIyOJEHHOTO YPOBHS, a TaKkKe s
HOJIFOTOBKK K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B nmponecce wu3ydeHHs JaHHOTO MOIYJSI PEATU3YIOTCS M IOJIyYaroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalpeJIMETHBIX pe3yJbTaToB O0y4YeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: OOBSICHEHUE U ONKMCAaHUE SBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIENO0BATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MMOCTAHOBKA LEIM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4EHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pas3fellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOTHI U OMBITHI U3
nepeyHell K paszaenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIIOBBIMU WM UHIUBUIAYaIbHBIMUA IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOTHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPAMOTHOCTH.



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 JIOCTIKEHHE 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
4acTH:

e I)nampuomuueckozo 6ocnumanus:

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

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

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

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIECHUH OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JOCTUKEHUN
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HaAyuyH020 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (HU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npecTaBiIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOIBI;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHUpPE, BaXXKHOCTH TMpaBUi OE30MacHOrO IMOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OITUOKY
Y TAKOT'O K€ MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PEIICHUHM TMPaKTHYCCKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pellIeHus;

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 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

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

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

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

OIlEHKa CBOMX JCHCTBUH C Y4Y€TOM BIUSHUA Ha OKPY’KAIOILIYIO CpEiy,
BO3MOYKHBIX TJ100QIBHBIX TTOCISACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTare ocBoeHUS MpOTrpaMMEl 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC NECHCTBHUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKU 0OBEKTOB (SIBJICHUN),
KJIACCU(PUIIUPOBATH UX;



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

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M TMPOLIECCOB, JI€JaTh BBIBOJAbI C HCIIOJb30BAHUEM JEAYKTHBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

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

ba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

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

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

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

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIEE Pa3BUTHE (PU3UUECKUX MPOLECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  NpEACTABICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0/JI¢ 00CYKJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOPHBIX paboT
U TIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOW TEMBI M BBICKA3bIBAThH
WJICH, HAICJIICHHBIE Ha pEIICHWE 3a/Jayd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



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

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUN KOHKPETHON PU3NUECKON MTPOOIEMBbI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, JOCTUIas KAaueCTBEHHOIO pe3yJibTara I0
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

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

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelleHHs] (U3MUYECKON 3aJadyu WId
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyiararh IjaH €€ U3MEHEHHUS,

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(Gu3MYECKOT0 HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroOro.

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

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €TMHUIIBI (PU3UYECKUX BEIIMYUH, AaTOM, MOJICKYJIa,
arperaTHble  COCTOSHMS  BemiecTBa  (TBEpAOE,  KUAKOE, razo00paszHoe),
MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBieHus (Auddy3us, TEMIOoBOE IBUKEHUE YACTHUIL
BCILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JIB)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJl, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHUS MEXaHUYECKOW SHEPTUN) TIO OMMCAHUIO HX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM 4yucie (QU3NYecKHe SBICHUS B MPUPOJEC: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOM M HEKWUBOW MPUPOJE, NTEHCTBUE CUJ TSDKECTH,
TpPEHUS, YIPYrOCTH B MPHUPOJEC U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHUS Ha
YKWBOU OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YeI0BeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIICNISITh CYIIECTBEHHbBIE CBOMCTBA (MIPU3HAKH)
bU3HYECKUX SBJICHHUI;,

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
(dbuznyecke BeIMUUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEAHSIS
CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC Teja, CUJa TPEHHUS, JABJICHUE
TBEPIOTrO TeJa, JaBJICHUE CTON0A )KUAKOCTH, BEITAIIKUBAIOIIAS CUJIa, MEXaHUYeCKas
paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(D(HUIMEHT IOJIE3HOTO
JIEUCTBUSI MEXAaHU3MOB, KHHETUYECKas M MOTCHITMAIbHAS SHEPTHU), IPU OMUCAHUN
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJBb3yeMbIX BEJIMYMH, HX
o0O3HaueHUssT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEePU30BaTh CBOWCTBA TEJ, PU3NUECKHE SIBICHUS U MPOIECCHI, UCTIONB3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJTHOM MpsiMoit), 3aKkoH ['yka, 3akon [lackains, 3akoH
ApxuMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPruu, MpPHU HTOM J1aBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMAaTHUECKOE BHIPAKECHHE,

CTPOUTH TMPOCThIC (HU3NUECKUE MOJICTH peallbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPH OTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MTPOIIECCOB, SABICHUHN, MPUMEHATH (PU3MUECKUE MOJIETU JJIs1 OOBICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSACHATh (PU3NYECKUE SIBJICHMUSI, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUYECKUX BEIMYWH, IPU dTOM BHIOMPATH aJICKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CIICICTBEHHBIC CBS3M M BHICTPAWBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nuecKux sIBICHUM, PU3nyeckne 3aKOHbI, 3AKOHOMEPHOCTH U MO/JIEIH;

pemaTth pacdy€THble 3aauu (B 2—3 ACCTBUS) MO M3ydyaeMbIM TeMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMYII, CBSI3BIBAIOIINX (DU3UYECKHE BETUIMHBI, 3aMMHCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISIBISTH HEIOCTAIOIINE WIIH N30BITOYHBIE TAHHEIE,
00OCHOBBIBaTh BBIOOpP METOJA PpEIIEHUs 3a7a4d, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPOBOAMTH MAaTEMAaTUYECKUE MPeoOpa3oBaHUsA M PaCUETHI, OIICHHWBATH
PEATMCTUYHOCTh MOJyYEHHOTO 3HA4YeHHS (PU3MUECKON BETMYHUHBI U OMPEICNAThH
pa3MepHOCTh (HM3UUECKON BEJIMUMHBI, TOTYYECHHON MPU PEIICHUH 3a/1a4K;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh PU TOMOIIY (PU3UYECKUX
METO/IOB, W TMpejyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIIeHUs, B OMHCAHUU
WCCIICIOBAaHMSI  PACIO3HAaBAaTh MPOBEpsIeMOE  MPEANOJOXKeHHEe  (TUIOTE3Y),
WHTEPIPETUPOBATH TOJIYICHHBINA PE3YJIBTAT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MIPH B3aMMOJICHCTBUH TeJ, TIepeada JaBICHUS KUIAKOCTHIO U
ra3oM, TMpPOSIBICHHUE JEHCTBUS aTMOC(HEPHOTO JaBICHHS, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHS (DU3NYECKUX BEIMYUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuila, TeMIlepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CUJa TPEHHUS CKOJBXKEHUsS, IaBJICHHUE
BO3]lyXa, BEITAIKUBAIOIIAS CUJIa, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO,
KOA(O(PUIMEHT MOJE3HOTO MEHUCTBHS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BAaHUEM
aHAJIOrOBBIX M LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(bUKCUPOBATH IMOKA3aHUS MPUOOPOB, HAXOIUTH 3HAUCHNUE U3MEPSICMOM BEITMUNHEI C
MOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU M3MEPEHU U OIEHUBATH MOTPEIIHOCTh
U3MEpPECHUN;

MIPOBOJNTH HECIIOXKHBIE JKCIIEPUMEHTAIbHbIC HCCIEAOBAaHUS 3aBUCUMOCTEH
du3MYECKNX BETWYHMH (3aBHCUMOCTH IMyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBWKEHUS Tela, CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAajJbHOTO
JaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHJIBI TPEHUS



OT IUJIOIIAU COMPUKOCHOBEHHUS TE€J, CHJIbl YIPYTrOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBHA PaBHOBECHSI phlyara u OJIOKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHMpOBaTh 3aJady M THIOTE3y HCCIEeI0BaHus,
CaMOCTOATENILHO  IUIAHUPOBAaTh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY C MCIOJb30BAHMEM HMHCTPYKIHMH, MPEACTABIAThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phlUuar, MOABUKHBINA
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB € OMOPOM Ha UX ONUCAHUS (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOICTBO BOJONPOBOAA, THJPABIMYECKUN Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, apeoMETp), HUCHOJIb3ysd 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHUYECKHX MPOLECCOB MpHU
pElIeHNH YYeOHO-TTPaKTUYECKHUX 3a]1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWW B TOBCEJHEBHOM JKM3HM ISl O0OecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYHIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITU (PU3UIECKOTO CONECPKAHUS B
HuTepHere, caMoCTOSTENbHO (HOPMYIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uH(popMaIuIoo, KOTOopas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BianeTb nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE KpAaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COACPKAHHS, B TOM UHUCIE



nyOJMUYHO JeNlaTh KpaTKhe COOOIIEHMS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh HW3YUYEHHBIM TMOHSTUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN paclpenessTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJauaMu, CICIUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
NESATEIbHOCTh TPYMIBI, BBICTPAMBATh KOMMYHUKATHMBHOE B3aMMOJICHCTBHE,
YUYUTHIBAS MHEHUE OKPYKAIOIIUX.

K koHity oOyuenus ¢ 8 knacce npeIMeTHbIE PEe3yJIbTAThl HA YTI1yOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTALTMYECKUE U
amop(HbIe Tena, HACBIIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHuTHOE MOJIf, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUU S3bIK (DU3HUKU TpHU
pelIeHrnH YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (CKaTue), TEIIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAWUISIPHBIC SBIICHUS,
UCIIApEHHUE, KOHJCHCAIUs, IUIABJICHUE, KPUCTALIM3AIUS, KUIICHUE, CIIOCOOBI
Teronepeaadyu (TErmIonpoOBOIHOCTb, KOHBEKIIUS, U3TyUYCHHE), TEIJIOBBIE TTOTEPH,
AJIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsioB, JACHUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOTO TOJISI Ha
MIPOBOJHUK C TOKOM) IO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE NU3YYEHHBIX (PU3HUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUE SBJICHUS B MPUPOJIC: TOBEPXHOCTHBIE U
KaWUISIPHBIC SIBJICHUS B MPUPOJAE, KPUCTAUIBI B Mpupone, uzinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, DJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeid MoIaCcoB, POJbh MAarHUTHOTO MOJIS JIJIs KU3HU Ha
3emie, MOJAPHOE CHUSHHE), MPU ITOM MEPEBOAUTH MNPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (U3UUECKUX SBJICHHUIA,

OMHUCHIBATh MU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIONIB3YS
dbuznyeckre BEIMUUHBI (TEMIIepaTypa, BHYTPEHHSS DHEPTUSI, KOJTUYECTBO TEIIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEIbHAas TEIUIOTA IUIABJICHMS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUsA, yJeldbHAas TEIUIOTa CTrOpaHusl TOILIUBA,
KOO (PUIIMEHT TONEe3HOTO JEWCTBHSI TEIJIOBOM MAIIWHBI, OTHOCHUTEIbHAsS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsif, CuUJla TOKa, DJIJIEKTPUUYECKOe



HaIpsHKeHUE, COMpOTHBIEHHE NpoBoAHMKa, DJ[C B LlenM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE YENbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIHLHO TPAKTOBATh (PU3UUECKUN CMBICI
WCITOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS M CIUHUIBI (DU3WYECKUX BEIMYHH,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONIUE MAaHHYIO (U3UYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUMH;

XapaKTepru30BaTh CBOMCTBA Tell, (GU3NUYECKUE SIBICHHUS U ITPOLIECCHI, UCTIONIb3Y s
OCHOBHBIE TOJIOKEHHSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPaHEHUSI JJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, mpuHIMI CYNEPHO3UIUU SJIEKTPUUECKUX MoJiel, 3akoH Oma 1Sl yyacTka
nenu, npaBuia Kupxroda, 3akon Oma nis monHou uenwu, 3akoH [[xoyns-Jlenia,
3aKOH COXpAaHEHUs SHEPIruH, MPU TOM pa3linyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIECTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIAECIATh IPU OSTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3UUECKUE MOJCIHU JJIsl OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HPU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelaTh pacuy€THbIe 3amauu (C omopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBSI3bIBAIOIUX (DU3NYECKUE BEJIMYUHBI,
3aMUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTAaHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl AaHaIHM3a
pa3MepHOCTEH, UCIONB30BaTh TpaduuecKre METOAbl PEIICHUs 3a]a4, MPOBOJIUTH
MaTeMaTH4YeCKHe TpeoOpa3oBaHUusi W Pacu€Thl, OIEHHWBATh PEATUCTUYHOCTD
MOJIYYEHHOTO0 3HA4YC€HHUS (PU3NUECKON BEJIWYMHBI U OMNpEeaesTh Pa3MEepPHOCTh
(bU3MYEeCKON BEIMUMHBI, OTYYEHHOMN MPU PEIICHUH 3a]1a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJI0OB, M TMpeajiaraTb OPUEHTUPOBOUHBIA CIIOCOO pelieHusl, B ONUCAHUU
WCCIICJIOBAHUSI  pacrlo3HaBaTh  IPOBEpseMOEe  MPEAINoJIoKeHUe  (THUIIOTE3Y),
WHTEPIIPETUPOBATH MOTYyUCHHBIN pe3yJIbTar;



MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB TeJ (KanWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEéMa W TeMmIeparypbl, CKOPOCTH IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Jy4EHHH OT LBETa H3JIydarouledl (MOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAAU €€ IOBEPXHOCTH,
AIEKTPU3AIUsS TEJT U B3aUMOJICHCTBUE AIIEKTPUUECKUX 3apsI0B, B3aUMOCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHSL MarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (OpMYyIUPOBATH MPOBEPSEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (HOPMYITHPOBATH BHIBOBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJia TOKa, HAaIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa Hu
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKAa3aHUS
puOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPELTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHBIE HCCIIEOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUsS BO3AyXa OT €ro o0béMa M HarpeBaHUs WUIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii BoJibl, 3aBUCUMOCTh COITPOTHUBIICHHS POBOJIHUKA OT €r0 JJIMHBI, IJI0IAI1
MOMNEPEYHOT0 CEYEHUs U YJIETbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CUIIbI
TOKa, IPOTEKAIOLIEro 4Yepe3 IPOBOJHHUK, OT HANPSIKEHHS Ha NPOBOIHHUKE,
UCCJIEJOBAaHKUE TIOCIIEI0BATENBHOIO U MapajieIbHOIO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO € yuuTeneM (OpMYIUpOBATh 3aJadyy M TUIOTE3y HCCIEA0BaHUS,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCIEIOBAHUE, CaMOCTOSITENIbBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJB30BAHMEM HHCTPYKLHH, MPEACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh NOTPEIIHOCTH, JIE€JIaTh BBIBOBI IO PE3YyJIbTaTaM UCCIIEAOBaHMS;

cobOoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C ONIOPOM HA UX ONMHUCAHUS (B TOM YHCIIE:
CUCTEMA OTOIUICHHS JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJILTMETP,
CUETUMK  DJIEKTPUYECKOM  DSHEPrUuM,  DIEKTPOOCBETUTENbHbIE  MIPHUOOPHI,
HarpeBaTelIbHbIE SJIEKTPOIPUOOPHI (TPUMEPDI), TPEAOXPAHUTENN U UX TPUMEHEHUE
B OBITY M TEXHUKE, MPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,



AJIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), WCIOJb3Yys 3HAaHUA O CBOMCTBAx
bu3nUecKuX SBJICHUM, HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U UBMEPUTEIbHBIE TPUOOPHI
M0 CXeMaM M CXEMAaTHYHBIM pPUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIISATh CXEMbl DJIEKTPUYECKUX ILIETEeH C MOCIeI0BATeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB 3JIEKTPUUYECKUX LIENEN, NCIIOJIb30BATh CXEMBI M CXEMAaTUYHbIE PUCYHKHU
W3YYCHHBIX ~ TEXHUYECKMX  YCTPOWCTB, HW3MEPUTEIHHBIX  NPHOOPOB U
TEXHOJIOTHYECKHX MTPOLIECCOB MPHU PEIIEHNUN y4eOHO-TIPAKTUYECKUX 3a]a4;

MPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCITIOJIb30BaHUsI (PU3WYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU JUIsl oOecreueHus
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYUIECTBJIAThH MOUCK MH(MOpMaIuu Guanyeckoro cojepxkanus B UutepHere,
CaMOCTOATENHEHO (OPMYIIHPYS TOMCKOBBIH 3aMpoc, HA OCHOBE UMEIOIINXCS 3HAaHUI
W CpPaBHCHHUS JOMOJHUTEIHHBIX HCTOYHUKOB BBIICIATH WH(OpMAIHio, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON MUIIM MOKET OBITh HEJOCTOBEPHOM;

WCIIOJIb30BaTh TIPH BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro copeprkaHus, CIPaBOUYHbIE MaTE€pPHANIbI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001as nHMGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACPKAHUS, B
TOM  YWCle MyOJNMYHO  MPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WU
MCCJIEI0BATENbCKON AEATEIBHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN
MOHATUMHBINA anmapar Kypca pU3uKu, COMPOBOXKIATh BRICTYIICHUE MPE3ECHTAILINECH;

MIPU BBITIOJTHEHUH Y4E€OHBIX MPOEKTOB W HMCCIIECIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensaTh OOS3aHHOCTM B TPYyINIEe B COOTBETCTBHH C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTh 32 BBIMIOJIHCHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B IEITEIHLHOCTh TPYIIIbI, BRICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TPOSABISIL TOTOBHOCTh  pa3peliaTrh
KOH(DIUKTHI.

K koH11y oOyuenus ¢ 9 knacce npeIMETHbIE PE3yJIbTAThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCITOJIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUUYECKUE BOJHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTIE€HOBCKOE



U3Iy4eHHe, MIKajla IEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUsl M TOTJIONIEHus, anb(da-, 6eta- u ramma-
U3ITy4eHUs, U30TOMBI, SiACpHAs U TEPMOsICpHAsT YHEPreTUKAa) U CUMBOJIMYCCKUI
S3BIK (DU3WKHU TIPH PEIICHUH YUYSOHBIX U IPAKTUICCKUX 3a71aY,

YBEPEHHO  pa3jauyarh SBJICHUS (pPaBHOMEpPHOE H  HEPaBHOMEPHOE
NPSIMOJIMHEHOE JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBM)KCHHE,
CcBOOO/JIHOE TMaJleHUE TeJ, NBIDKEHUE IO OKPY)KHOCTH, B3aUMOJICHCTBUE Tel,
paBHOBECHE MaTEpPHAIBHOW TOYKH, PEAaKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojeOaTenbHOe JABMKCHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYKICHHbBIC
KoJie0aHus), PE30HAHC, BOJIHOBOE IBM)KEHHME (PacIpOCTpaHEHHWE U OTPaKECHUE
3ByKa, UHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PaclpoCTpaHEHUE,
OTpaXE€HUE | TMpPEJIOMJICHWE CBETa, IMOJHOE BHYTPEHHEE OTpaKCHUE CBETAa,
pa3joxeHne Oenoro cBeTa B CIEKTP U CIOKEHHE CHEKTPaIbHBIX IIBETOB,
CCTECTBEHHAs  PAJUOAKTUBHOCTh, BO3HHKHOBEHHWE JIMHEHYATOrO0  CIEKTpa
U3ITy4YEeHUs) TI0 OINUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM
Mupe (B TOM uwnciie (U3UYECKHE SIBICHUS B TPHUPOJAC: TPUIUBBI U OTIIWBHI,
newkeHrne 1iaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBIDKCHHE >KHBBIX
OpraHU3MOB, BOCTIPUSTHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEUCMHUUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETa TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3JTyYCHHH,
CCTECTBEHHBIN PAaJUOAKTHBHBIA (POH, KOCMHUYECKHE Jydd, PaJHMOAKTHBHOEC
U3ITydCHUE TPHUPOJHBIX MHUHEPAJIOB JECUCTBHEC DPAJIMOAKTHBHBIX H3JIYYCHHH Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7ady B Yy4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3yYEHHBIE CBOWCTBA TN W (HU3UYECCKUE SIBICHUS, UCIOJB3YS
bu3nYecKkue BENMYMHBI (CpeHSAsI W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TepeMelIeHHe MPH PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKCHHH,  yIJOBasi  CKOPOCTh,  IIEHTPOCTPEMHTEILHOE
YCKOPEHHE, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO
NajICHUs, BEC Tella, IEHTP TSHKECTU TBEPIOTO TEia, MMITYJILC TeJla, UMITYJIBC CHITHI,
MOMEHT CHJIbI, MEXaHWUYeCKasl paboTa WU MOIIHOCTh, MTOTCHITMAIbHAS SHEPTHS TEIa,
MOTHSITOTO HAJl TOBEPXHOCTHIO 36MJIH, TTOTEHITUATBHAS YHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi DHEeprus, IMOJIHAs MEXaHW4YeCKas JHEprusi, MEpHoJ M YacToTa
KOJICOaHMM, IMepruoI MaTEeMaTHUECKOTO U MPY>KMHHOT'O MAasTHHKOB, JIJTMHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTelb IMPEIOMIICHUS
CpeIibl), IPH OMMCAHNUN TIPABUIIHBHO TPAKTOBATH (PU3MYECKUIN CMBICIT UCTIOB3YEMBIX
BEITUYMH, X 0003HAYEHUS U SUHUIIBI (PU3NUECKUX BEITNYNH, HAXOAUTH (POPMYIIHI,



CBSI3bIBAIOLIME JTAHHYIO (PU3MUECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SBJICHUS U ITPOLIECCHI, UCIIOJIb3YS
3aKOH COXpaHEHUS SHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI
CYINEPIIO3ULIMH CUJI, TPUHIIMI OTHOCUTENIBHOCTH [ anuiies, 3akoHbl Hpr0TOHA, 3aKOH
COXPAaHEHHUsl UMITYJIbCA, TEOPEMY O KMHETHMUECKOM SHEepruu, 3akoH ['yka, 3akoH
bepHysun, 3aKOHBI OTpa)K€HUSI M MPETOMIICHUSI CBETA, (POPMYJy TOHKOW JIMH3BI,
IUIAHETapHYI0 MOJEIb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO s1pa, 3aKOHbI
COXpaHEHUs 3apsI0BOIO M MACCOBOIO YHUCEN MPH SIEPHBIX PEAKLUAX, PU 3TOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IIPOLIECCOB, SIBJICHUH, NPUMEHATHh (PU3UYECKHE MOJAEIU Il OOBSICHEHUs
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHCJIE TPEeOYyIOUIMe YHMCIEHHOTO OLIEHUBAaHUS
XapaKTEPHBIX 3HAYECHUU (PU3UYECKHX BEJIUYHUH, IIPU STOM BBIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAMBATh
JIOTUYECKYIO LENOYKY paACCYX ACHUU M3 2—3 IIaroB C ONOpPOM Ha HU3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peIIaTh Pacu€THBIE 3a/1ayu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIcKBaTHYIO (PU3HUYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB U (POPMY!IL,
CBSA3BIBAIOIIMX (DU3MYECKUE BEJIMYMHBI, 3alHUChIBATh KpaTKOE YCJIOBUE U
pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOILIUE WU U30bITOYHBIE TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/Aa pEIICHUs 3a/layd, MCIOJIb30BaTh CIPABOYHBIE
JaHHBIE, TPUMEHSATh METOJIbI aHAJIM3a Pa3MEPHOCTEM, UCIIOJIb30BaTh rpaduyecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJANTH MATEMATHUYECKUE MPE0Opa30oBaHUs U PACUETHI,
OLICHUBATh PEAIMCTUYHOCTh MOJYYEHHOrO 3HaueHus (PU3MUEeCKOM BEIMYMHBI U
OTPENENATh Pa3MEPHOCTh (PU3MUECKOW BEIMYHMHBI, MOJYYEHHOM MNpHU pPELICHUH
3aJ1a4u;

pacno3HaBarh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh PHU TOMOIIU (PU3UYECKHUX
METO/IOB, M MpejjaraTb OPUEHTUPOBOUHBINM CMOCOO pElIeHHs, B ONUCAaHUU
WCCJIEIOBAHMS  pPAcloO3HaBaTh  IPOBEPSIEMOE  MPEANOJNOXKEHHE  (THIOTE3Y),
OLICHMBATh NMPABUJIBHOCTH MOPSAKA IPOBEAEHUS UCCIIEI0OBAHNS, HHTEPIIPETUPOBATh
MOJIyYeHHBIN PE3yNbTarT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPaHEHWs UMITyJIbCa, JIEUCTBUE 3aKOHA BepHy/uIM M BO3HHKHOBEHUE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TEpHOAa KoOJeOaHWW TMPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT aMILIUTYIbI
MaJIbIX KOJICOaHMA, MPSMOJIMHEIHOE pacpoCTpaHEHHE CBETA, pa3lioKeHUE OEIIoTo
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pakKeHMs B TUIOCKOM 3€pKajie U CBOICTB
W300pKCHHUST TIpeIMeTa B COOMpArOIIe JMH3e, HAOIIOJECHUE CIUIONIHBIX |
JMHEHYATBIX CTICKTPOB U3TYUICHHUS ): dbopMynupoBaTh IpoBepsieMOe
npeanosiokeHne  (TUMOTe3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJICHUH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OIMHMCHIBATH XOJI OIBITA U (DOPMYITHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpHUI0 MPSAMBIX H3MEPEHHM, Oompeaenss
CpelHee 3HaUYCHUE U3MEPSEMON BEITMUUHBI U OTIPEIEIIsis IOIPEIIHOCTh PE3YJIbTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHUs (M3MEPUTEIBLHOTO
npudopa);

MIPOBOJIUTH KOCBEHHBIC U3MEPCHUS (PM3UUECCKUX BETUINH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus, >KECTKOCTh IPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKast
paboTa W MOIMHOCTh, YacTOTa W TNEPHOJ KOJeOaHUH MaTEeMaTUYECKOTO U
NPYKUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSTHUE COOMparolmed JIUH3bI U €€
ONTHUYECKasi CHJIa, PaJUOAKTHBHBIA ()OH) C MCIOJIH30BAHUEM AaHAJIOTOBBIX H
1PpoBBIX TPUOOPOB: O0OOCHOBLIBATH BHIOOP METOAA M3MEPCHHS, IIAaHUPOBATH
U3MEPEHUsI, CaMOCTOSITEIBHO  COOMpAaTh  OAKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BEIYHCIIATh 3HAYCHHWE BEJIWMYMHBI W aHAIM3WPOBATH IIOJYYEHHBIC PE3YNIbTATHI,
OLIEHWBAS MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

MIPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJTMYMH (3aBUCHUMOCTh MYTHU OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBKEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHOJa KOoJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWTH, OIpEJeJICHHEe YCKOPEHUs CBOOOJHOTO TAaJCHHWsA, HCCIICOBAHHE
W3MEHEHUS] BEJIMYMHBI M HAMpaBJIeHUs WHIAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXEHUS CBETA OT YIJIa MaJCHUs, YIJia IPEJIOMIICHUS OT YIJia MajJIeHUsI CBETOBOTO
Jdyd4a, UCCIEeI0BaHUE TPEKOB: U3MEPEHHE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITYTH
(no ¢ororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIupoBaTh 3aady U TUIOTE3Y
WCCIICIOBaHMSI, CaMOCTOSITEIbHO ITUTAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  JIKCIEPUMEHTAIBHYID  YCTAHOBKY, TMPEACTABIATH  IOJTy4YEHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYWH B BHUJE TAaOMUI] U TpadUKOB, OIICHUBATH
MOTPEIIHOCTH, JETIaTh BHIBOBI MO PE3yJIbTaTaM HCCICAOBAHNUS;

cobOmoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
00opy10BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKHUX MPOIIECCOB C OMIOPOM HA MX ONMUCAaHUS (B TOM YHCIIE:
CIIUJIOMETP, NaTUYMUKH MOJIOKEHUS, PACCTOSHUSI U YCKOPEHUSI, PAKeTa, 3XO0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKpPOCKOM, TEJIECKOM, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), UCHoyb3ys 3HAHUS O CBOMCTBax
buznueckux  SABJICHUM W HEOOXOIWMMble  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HW3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB IpHU
peleHny y4eOHO-TIPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300pKCHHI B TNIOCKOM 3€pKaJie U COOMpAroIIei JTNH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHus (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM JKM3HM ISl OOeCHedeHHUs
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK UH(pOpMaMu puU3NYecKoro cojaepxkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIMPYSl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OIpENEICHHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro conep)kaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepHeT, BiaaeTh NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO COACpKaHUS, MyOIUIHO
IIPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH IIPU
OTOM TPAMOTHO HCIOJb30BaTh H3YyYCHHBIM MOHATUHHBIN Aalmapar H3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTALMEe C y4E€ToM
0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKIEr0 MUPa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBYOKEHHE U B3aUMOJICHCTBUE YACTHI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHndeckoe JBHKEHUE 10
3.2 Wuepuwmsi, Macca, MIOTHOCTH 9
3.3 Cuna. Bunel cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe JKUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MoHOCTBH. JHEpPrus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pa3neu 6. [loBTOpUTEIbHO-00001IAIOIIMIA MOYJIb
6.1 ‘ [ToBTOPUTEIIEHO-0000IIAOIINI MOTYITH 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (unbp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pazneu 2. DiiekTpuyeckne U MAarHUTHbBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 1 10
2.3 MarHuTHBbIC SIBJICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTebHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Uroro no pazaeny 5)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undpoBbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHnYecKoe IBHKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 Mexanuueckue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE TOJIE U

SJICKTPOMArdMuTHBIC BOJIHBI

Hroro no pasneny

6

Pa3gen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b! U onTUYECKUE TPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CEKTP




Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOTYIIb)
6.4 CaetoBble sBIIeHUs (IOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5
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