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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
yri1yOJI€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yuétom ¢eaepanbHON pabouel MporpaMMbl BOCTIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl MO (PU3KMKE HAMPaBICHO Ha YIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOLIMXCS, CTpeMsIMXca K Oojee TiyOOKOMY
OCBOGHHUIO (DM3MUYECKUX 3HAHUN, U Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOOywaroumxca. B mporpamme 1o  (u3NKe  YYUTHIBAIOTCA
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJIbTaTaM OOy4YeHHs, a TAKKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rogam oOydeHus (IO KjaccaM), mpejjaraet NpuMepHyI0 MOCIeq0BaTENbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[IporpaMmma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEAMETY.

®duszurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBJICHUM, W3ydyaeMbIX XHMHEH, OWONOrued, acTpoHOMHUEH U (HUIUIECKOM
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
NpeloCTaBsieT HauboJsiee SICHble O00pa3lbl MNPUMEHEHHS HAyYyHOTO METojia
MO3HAHUS, TO €CTh CII0C00Aa MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEepeca K HayKe y 00y4yaronuxcs.

N3yyenue ¢u3uku Ha yriayOnEHHOM YypOBHE TNpelrnojiaraeT yBEpEHHOE
BIIaJICHUE CJIeIyIOLUMU KOMITETEHTHOCTSIMU, XapaKTEPU3YIOITUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JJIS
MOJIyY€HUS BBIBOJIOB.

[lenrn wsyueHus GU3MKH HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBareNbHBIX oOpraHuzanusax Poccuiickoit ®@enepanyu, peagu3yOIMIMX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepersa npocsemienust Poccutickoid @enepanuu (MpoToKoJ oT 3
nekaopst 2019 r. Ne ITIK-4BH).

[enu n3ydyenust pu3uky Ha yriryOJ€HHOM ypOBHE:

pa3BUTHE MHTEpEca U CTPEMJICHUsS OOYYaroIIMXCS K HAyYHOMY H3YYECHMIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHWs U (popMHpOBaHHE
UCCIJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHHEe YMEHMH MPUMEHITh (U3MUECKHEe 3HAHUSA W Hay4yHbIE
JI0Ka3aTeNbCTBA I OOBSACHEHUS OKPY KAIOIINX SIBJICHHIA;

(opMUpOBaHHE NPEACTaBICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
poeCcCUOHANTLHON  NIeATETLHOCTH, CBS3aHHOM C (PU3WUKOW, TMOATOTOBKA K
nanpHenemMy oOy4eHHIO B 3TOM HaIlpaBJICHUU;

(opMUpOBaHHE TOTOBHOCTM K JalbHEHIIEMY U3y4YE€HHIO (U3UKU Ha
yIrIyOlEHHOM YpOBHE B pPaMKax COOTBETCTBYIOLIUX Hpoduiael oOyueHus Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

JlocTmxeHne 3TUX Iieseld MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero oO0pa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHMM BELIECTBA, MEXAHUUYECKUX,
TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHrne YMEHUN aHATU3UPOBATh U OOBACHATH GU3NUYECKUE SBJICHHS HA
OCHOBE U3YYEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJIOB PELICHUsI paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JAaHHUS U HCIIOJIb30BAHUA (PU3MUECKUX MOJENEH, BKJIIOYAs TBOPYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4U;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHM: HAOMIONaTh SIBJICHUS U H3MEPSThH
¢usznyecKkre BEIUYUHBI, BBIIBUTATh TUIOTE3bI U MpeAarath 3KCIEepUMEHTaIbHbIC
CHoco0bl UX MPOBEPKH, IJIAHUPOBATh U MPOBOJUTH OIBITHI, IKCIIEPUMEHTAIILHBIE
UCCJIEJOBaHMsI, AaHAIM3UPOBATh NIOJYyUEHHBIE JJAHHBIE U JI€1aTh BHIBOJIBI;

OCBOEHHE TpUEMOB pPabOTHl ¢ HHPOpMAIUEl (PUINYECKOTO COACpKAHMUS,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, UHTEPIpETAIUs U
KPUTHUYECKOE OLIEHNBaHNE UH(POpMALUY;

3HAKOMCTBO €O c(epaMH NpOPECCUOHATBHON NEATENBHOCTH, CBSI3aHHBIMU C
(U3MKOH, U COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha JOCTHKEHMSIX
buznyeckoil HayKu.



Ha wsyuenune ¢usuku (yriayOn€HHBIM YpPOBEHb) HA YpPOBHE OCHOBHOTO
obmero obpazoanusi orBoauTcs 340 vacoB: B 7 wimacce — 102 gaca (3 gaca B
Heneno), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9 kiacce — 136 yacos (4
qyaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pazngen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®duzrka — Hayka O mpupoje. SIBIeHus NPUPOABI (SJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXKIpeAMEeTHbIe cBs3u). Dusnmyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
W3mepenne Qusnueckux BeauuuMH. OTanoHbl. Pusmueckue mnpubdopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa mnpu padore ¢
nabopaTopHbIM 00OpynoBaHHMEM. MexayHapoaHas cuctema eauHul. IlepeBon
BHECUCTEMHBIX eAuHUIl B euHUIB CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd H3Y4arT MPUPOIY.
EctecTBeHHO-HAY4YHBI METOJ MO3HAHMs: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHHE
HaOmogaemMoro siieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

Mexannueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre NpuOOPbHl U MPOLEAYypa MNPSMBIX HU3MEPEHUN aHAJIOrOBBIM U
G poBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenuve 1EHBI ASNEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan 1 oobéma. MeTo 1 majeTku.

N3mepenne BpemeHn.

N3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo psiaoB.

[IpoBeneHne wuccnenoBaHUsl IO NPOBEPKE THUIIOTE3bI: JAJbHOCTH MOJETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM 0OJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBm>kenne yactull BemecTBa. CBs3b CKOPOCTHM JABWKEHHS YacTHL C
temnepatypoii. bpoyHoBckoe npuxenue. Juddysus. BzaumoseiicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHbBIX COCTOSHHSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJIBI.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenune nuddysun.

HalGmronenue siBiaeHmil, 0OBSICHIIONUXCS MPUTHKEHUEM WIIH OTTAIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (oTorpaduit).

OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe paBwxenue. Ilyte u nepemenienne. PaBHOMepHOE ©
HEepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEp HEPaBHOMEPHOTO
nerokeHust Tenn. Ckopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBHXKECHUHU.
Pacu€T myTtu v BpeMEHU JBHXKEHUSI.

['padwku 3aBUCMMOCTEW BENMYMH, OMKCHIBAIONINX JBIOKeHHE. OOrIme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIlIoKEHUE CKOpPOCTed JUIsl Tell,
JBHXKYIIUXCS MMAPAIIIENBHO.

SBneHue uHepuMH. 3aKOH WHEpUWU. B3ammojnelicTBHe Ten Kak NpHYMHA
M3MEHEHUSI CKOPOCTH JBIKEHMS Tei. Macca Kak Mepa HHEPTHOCTH Tejla B
NOCTynaTeabHOM JBWXeHUU. IInotHocTh BemecTBa. CBS3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIEe o00béma BemecTtBa. CMecH M CIUIABBI
[ToBEpXHOCTHAs U JIMHEWHAs IUIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuina ynpyroctd U 3aKoH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HaIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuina TpeHus.
TpeHue CKOIbXKEHUS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B MpUpojae U
TEXHUKE.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHUS Tela.

H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHHUS.

HaOmronenue siBlieHHs] THEPIUU.

Habmtonenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHUCTBUM TEIL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onsimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABUXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnbITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

OnbITel, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenue. Cuna gasnenusa. CnocoObl yMEHbUICHHUS M YBETUUCHUSI 1aBIICHUSI.
JlaBnenue ra3a. 3aBHUCHUMOCTh JaBJ€HHMS Ta3a OT 00bEMa M TeMIepaTyphl.
[lepenaya naBiieHUsl TBEPABIMU TEJNAMU, KUJAKOCTSIMU U razamu. 3akoH [lackais.
[ITHeBMaTHYECKME MAILIUHBI.

3aBUCUMOCTh  JABJICHHWS  JKUJIKOCTH  OT  TJIYOHMHBI  TOTPYXEHUS.
I'mapocratnueckuit mapagokc. Coobmaromuecss cocyasl. ['mapaBianueckue
MeXaHu3Mbl. VICronap30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTporCTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuduHbl CcyliecTBOBaHUSA
BO3aymHOW o6osouku 3emiu. Onbit Toppuuermnu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 1 U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHHUS BBITAKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpauyuu.

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrst aTMOCPEPHOTO ABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacTHU TeJa U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEJ: IUIABAaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEW TeJla U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanre 3aBUCHMOCTH Beca Tella B BOAE OT OOBbEMa MOrpYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAJKUBAIOLIEN CUJIbL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIIKWUBAIOIIECH CHJIbI, IEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy3010AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTta JIJIsl CUJI, HAIIPABJICHHBIX BJOJIb JIMHUU MEPEMEILECHUS.
MoniHocCTb.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MOMEHTOB. [IpuMeHeHHWe TmpaBuUiia paBHOBECHS pblyara K OJIOKYy. «30J10TOe
npaBuio» mexanuku. KIIJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAs SHEPTHUS.
[IpeBpallieHre OJTHOTO BU/Ia MEXAHUUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne ycioBUid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

W3yuyenue npaBuia peluara JJis MOABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KI1J] moaBmKXHOTO 1 HETIOABUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YIPYTOCTH MPU MOIABEME TPY30B MPHU TTOMOIIIH
MOJIBMXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.



Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsl HOBBIX
TEXHOJIOTHIA. TEXHOJOTUM TOJYyYeHHUS HCKYCCTBEHHBIX anMa3oB. OOBsSCHEHHE
CBOWCTB Ta30B, XKUJIKOCTEW U TBEPABIX TEJI HA OCHOBE IMOJOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu. [[OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KaWJUISIPHBIC
sBJ€HUA. TemioBoe paclIUpeHHe M CKaTue. 3aBUCHUMOCTh JaBJICHUS Ta3a OT
0o0BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW SHEeprueut
TEIUIOBOTO JIBM>KEHUS YacTull. TeMrnepaTypHbIE IIKAJIBI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Bubt TEILIONEpEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3NTydeHue. Buapl Temionepenayu B Opupoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HpioToHa-Puxmana. YpaBHeHuUe TemIOBOro OanaHca.

[ImaBneHne U OTBEpJCBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHASA TEIJIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aensHas
TEIJoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIEHHUS  OT
atMocepHoro naBiicHUs. HachIlIEHHBII W HEHACHIMICHHBIM Map. BiaxHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[IpuHumnel padoTel TermoBbix aBuratened. KIIJ TerymoBoro auraresns.
TennoBble nABUTaTENM M 3allUTa OKpY)KarOUEH cpeabl. TemnnoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpaHEHUSI U MPEBpAICHUS SHEPIUU B MEXAHUYECKUX U TEIUIOBBIX
rporueccax.

Jlemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Hab6monenue nuddyszun.

HaOmtonenue sBieHUN TOBEPXHOCTHOTO HATSDKEHUS, CMauyuBaHUS U
KAWUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciuupeHus Ted.

W3meHeHue AaBieHMs] ra3a Npd U3MEHEHUM O0bEMA M HArpeBaHUU WIIU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTypshl.

Bune! remionepenaumn.

OxJakieHue Ipu COBEPIICHUU padOThI.

HarpeBanue npu coBepiieHUH padoThl BHEIIHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.



Habmronenue kuneHusl.

Habmronenue nocTostHCTBa TeMIEpaTyphbl IPU MJIaBICHUH.

Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMmrepatypbl MpU MNOMOIIMA KUIAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OneIThl MO HAOJIONEHUIO TEIJIOBOTO PACIHIMPEHUs] Ta30B, KUIKOCTEH H
TBEPJBIX TEJI.

Omnpenenenve gaBiIeHUS BO3ayXa B 0a/UIOHE IIMPHUIIA.

HccnenoBanne 3aBUCHMOCTH JIaBJIEHWS BO3AyXa OT €ro o0néMa u
TEMIEPATYPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUsI BHYTPEHHEH OJHEpPrHMM Tejla B  pe3yJibTare
TEeIIonepeayr U padOThl BHEITHUX CHJI.

WccnenoBanue sBIEHUS TEMJI0OOMEHAa IMpPU CMEIIMBAHUM XOJOJHOM U
ropsiueu BOJIBI.

OmnpeneneHre KOIUYECTBA TETUIOTHI, MMOTYYEHHOTO BOJOW MPHU TETUIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIJIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HpioToHa-PruxMana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccenenoBanue npolecca UCIIapeHus.

OrnpeneneHue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OnpeneneHue yAenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzaums Ten. J[Ba poaa 3JIEKTpHYECKUX 3apsioB. BzaummopeicTBue
3apsKEHHBIX Tell. 3akoH Kynona.

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nexTpuueckoro mnousd. [lpuHimn
CYNEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJEMEHTAPHBIA JJEKTPUUECKUN 3aps.
Crpoenune aroma. IIpoBOAHMKHM, HOMAJIEKTPUKA U TMOJYNPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJKOCTAX U razax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOE HAMPSHKEHUE. AMIIEPMET]P
U BOJIBTMETP B II€MU MOCTOSTHHOTO TOKA. CONMPOTUBIICHHE MPOBOJHUKA. Y IEJIBHOE



COnpoTUBIIEHUE BemiecTBa. 3akoH Oma Ui yyactka nenu. [lociaenoBarensHoe u
napajuiebHOE COeITMHEHHE MPOBOAHUKOB. J/IC B 1lenu MOCTOSIHHOrO TOKA. 3aKOH
Oma s monuoil uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 37meKTpUUEecKHX
uenei. HennuHenHblie 3J1EMEHTHI.

PaGota u MOIIHOCTH 3JIEKTpUUECKOro Toka. 3akoH JDxoyns-Jlenua.
DNEeKTpUYECKUE LIETIH U MOTPEeOUTENn dIEKTpruuecKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe noje 3eMJIM U €ro 3Ha4eHue I )KU3HU Ha 3eMiie.
OnbiT Opcrena. MarHutHoe ToJI€ AJEKTpUYecKoro Toka. OmnsiT  Ammepa.
[IppuMeHeHne DIEKTPOMAarHUTOB B TEXHHMKE. JIeMCTBME MAarHMTHOIO IIOJS Ha
npoBOJHUMK ¢ TokoM. Cuima Amrepa U oOlpefesneHue €€ HalpaBJICHUS.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHWE SIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OneiTel @apajnes. SABieHne 3MEeKTPOMArHuTHOM HHaAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJIy4eHHUS ~ DJJCKTPUYECKON  DSHEPIHH.
ONEeKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHHMKAX DSHEPTUU. DKOJIOTUYECKUE
po0IeMbl SHEPTETUKHU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsKEHHBIX TEJL.

YCTpONCTBO U ACHCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHJIOBBIX JIMHHM 3JEKTPUYECKOrO IMOJsI € MOMOUIBIO
OyMa)kHBIX CYJITAHOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

ONEKTPUYECKUN TOK B HKUIKOCTH.

["a30BbI11 pa3psia.

W3mepeHne cuilbl TOKa aMIEPMETPOM.

M3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar u mara3uH cCONpOTUBIICHUN.

B3anmonenicTBre MOCTOSHHBIX MAarHUTOB.

MopaenupoBaHrue HEBO3MOXHOCTHU Pa3/I€JICHUS MOJFOCOB MarHuTa.

MopaenupoBaHue MArHUTHBIX MTOJIEN MOCTOSHHBIX MATHUTOB.

OnbIT IpcTena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHurT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

OneiTel @apases.

DJIEKTPOTreHEPaTOP NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

OnbiTel 10 HAOMIOACHHUIO DSJEKTPU3ALMU Tel NpPHU COMPUKOCHOBEHHH U
VHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHUE IEKTPUUECKOM 1IeTH MOCTOSTHHOTO TOKa.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbITI, IEMOHCTPUPYIOLINE 3aBUCHUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIN TONEPEYHOTO CEYEHUs U MaTepuaa.

OnpeneneHue yIeabHOr0 CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKECHUW TMPH  IOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKAa NpPU MApPaUIENIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHErO CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Tposepka mpasui Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HA OMa [J1s1 TOJTHOM LENN.

N3yyeHue BOJbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbI
HaKaJIMBaHUS WJIH MOJYITPOBOJIHUKOBOTO IUOAA).

Omnpenenenre pabOThHI SIEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.

OnpeneneHne MOIHOCTU AIEKTPHUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ HarpeBarers.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB TIPH WX OOBEIUHEHUH U
pa3ieyICHUH.

HccnenoBanue NeWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJIEVCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CWJIbl M HaNpaBJEHUs TOKAa B KATYIIKE U OT HAIUYHUA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUrateibHON yCTaHOBKH.

OnpITel 1O  HKCCIICIOBAHUIO  SIBJICHUSI DJIIEKTPOMAarHUTHOM HMHAYKLUU:
WCCJIEI0BAHNE U3MEHEHUI 3HAUYEHNS U HAIIPABJIEHUS UHAYKIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe JBmKeHue. MarepuanbHas Touka. CrnocoObl  omnucaHus
MEXaHUYECKOTO JIBIKEHUS: TaOIU4YHbIHN, rpaduueckuii, aHamuTuaeckuii. Cucrema
orcué€ra. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BektopHble BenM4MHbBI, ONEpaMU ¢ BEKTOPAMH, IPOEKLIUH BeKTOpa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMepHOE MNPSMOJIMHEMHOE JBUKEHHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPABHOMEPHOM JIBUKEHHUHU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoiHOTO NaaeHus. OnbIThl [anues.

['padrueckas mHTEpHpeTalvs YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MyTH U
IIEPEMEILECHUS IS IPSMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrKEHHE 1O OKPYKHOCTHU. JIMHEWHAasE CKOPOCTh, YIIIOBask CKOPOCTh, IEPUOL
¥ 4acToTa oOpalleHus Ipu paBHOMEPHOM JBHUXKEHUU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKEHUU 10 OKPYIKHOCTH.

Bexrop cunel. PaBHOAEHCTBYIOIIAs cua.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMT CynepNO3UINN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHHUsI, CHUIIa
TpEeHUs IOKOs1, ipyrue Buibl Tpenus. Koadduiuent tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH ITOJ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymu M noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
amnmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWJISIX. [BH>KEeHHE 1oe3/1a HAa MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS. JIBH)KEHHME Tel BOKpPYD
rpaBUTAIIMOHHOTO IIeHTpa (B ToM uucie mnaHer Bokpyr Comuima). IlepBas
KOCMHMYECKAsi CKOPOCTb. HEBECOMOCTB M EPETPY3KHU.

PaBHoBecue marepuaibHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. M3meHenue wummynbca. HMnoynbc cuiibl. Yopyroe u
HEYNpyroe B3aUMOJEUCTBUE. 3aKOHbl HM3MEHEHUS W COXPaHEHUS HMMITYJIbCa.
PeakTtuBHOE IBUKECHUE.

Mexanuyeckass paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
TpeHusi. CBsA3b dHEepruu U padoThl. [loTeHnanbHas sHEprus Tela, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPIHMH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

HaOmronenue MeXaHMYEeCKOro ABUMKEHHUSI Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHHME MMyTe€d W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKEHUSL.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHTEIIbHO
KaOuHeTa PU3mKy.

HaGmronenue paBHOBecus Tei, CBOOOAHOTO MaACHUS, KOJIeOaHusI MasTHUKA B
MHEPIUATBHBIX CUCTEMaX KakK MOATBEPKIECHNE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro0 MacChl U ACHCTBYIONIEH HAa HETO CHUIIBI.

HaOmronenue paBeHCcTBa CUIJI IPU B3aUMOJICHICTBUH TEJL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUKEHUU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UuMMyJibca NPy YIIPYroM B3aUMOJICHCTBUH.

HaOmronenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHue dHepTruu Mpu CBOOOTHOM MaJCHUH.

CoxpaHeHue SHEepPTUU MPU ABUKEHUU Tella Mo IeHCTBUEM MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpyupoBanue TpakTa [Jsi pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO
JBH>KCHUS IAPUKA WA TEJICKKH.

OnpeneneHue CpeaHEe CKOPOCTH CKOJIbBKEHHSI Opycka WM JIBHXKCHHS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejda NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

[TpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsAJl HEUYETHBIX YHUCEI, TO BPEMEHA OJITMHAKOBHI.

HccnenoBanre NBIKEHMSI Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIbL
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko uieHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIONICH B MPYKUHE, OT
cTeneHu AedhopMaIiy MPYy>KUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPYU PAaBHOMEPHOM JIBIDKCHHH Teja 0
TOPU30HTAIBLHON NOBEPXHOCTH.

Onpenenenue paboOThl  CUJIBI  YNPYTOCTH MpPU  MOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U TTOJBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHuYeckue KojaebaHus. 3aryXawoliue KoJieOaHus.
Brinyxennsie kosie0anus. Pesonanc.

MaremaTnyeckul W IpYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum mnpu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [IpoposibHble W momepedHble BoOJHBL. (CBOKCTBa
MEXaHUYEeCKUX BOJH: uHTEephepeHius u nudpakius. JjiMHa BOJIHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKUE BOJHBI.

3Byk. PacnpoctpaHeHne M OTpakeHHE 3ByKa. | pOMKOCTh 3ByKa U BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u ynbTpa3Byk. Mcmomnb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jlemoncmpayuu.

HaOmronenue koniebaHuii Ten moJ JEHCTBUEM CHIIBI TSDKECTH W CHUJIBL
YOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Ha6mronenue natepdepennmn u qudpakiuy BOJIH HAa TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopnsie padomul u onvimel.

Omnpenenenre 4aCTOTHI M MEpUOa KOJIEOAaHUH MAaTEMaTHYECKOTO MAasSTHHKA.

Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUH NIPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpHOJa KoJeOaHWil Tpy3a HA HUTU OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJIa KOJIeOaHUN MPY>KMHHOTO MAasgTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCHUMOCTH TMEepuoAa KOJeOaHUW Tpy3a, IMOJIBEIIEHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOIa KOJeOaHU! NPy KUHHOTO
MasTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.



Pasznen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOWM cBsi3U. Panmonokanus. Kocmuueckas
CBSI3b.

OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
cBeTa: HHTephEepeHIns U AUPPAKIIHSL.

Jlemoncmpayuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3ydyeHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOIIOACHUIO HHTEPPEPEHIINH U TU(PpaKIIIKU CBETA.

Pa3gen 11. CBeToBLI€e IBJIEHHS.

JlyueBass MojJenab CBe€Ta W TE€OMETpUYecKas onTuka. VICTOYHHMKM CBerta.
[IpsmonuHeiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHuna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cperta. [loctpoeHue
U300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesioMmieHus cBeta. [loaHoe oTpakeHne cBera.
Hcrnonb30BaHuE MOTHOTO OTPAKEHUSI B ONITUYECKHUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300pakeHni, CcHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢doroanmnapara, MUKpPOCKONAa M Tejeckoma. [Ja3, Kak ONTHYECKas CHCTEeMA.
bim30pyKOCTh M AANBHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Hemoncmpauyuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUM B MIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/.

Xona aydeil B coOuparoiieii InH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxxeHui ¢ MTOMOUIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

Mopens rinasa.



Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomryuenue 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUs CBETOBOrO Jiyda OT YyIJia
NaJICHUS.

N3ydenne cBOMCTB M300pakeHUs B TUIOCKOM 3€pKaie.

HccnenoBanrie 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yIJia MaJeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenue (QOKYCHOIO pPacCTOSHUA M ONTHUYECKOM CHIIBI cOOMparomieit
JIUH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO IIBETAa NPEIMETOB MPU HUX HAOMIOACHUU 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

OmnbiTel Peszepdopaa u mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u normonieHre ceeta arToMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoaxTuBHBIE
npeBpaienus. [lepuon nonypacnana atoMHbIxX sigep. JeiicTBUE paguoaKkTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus snaep. Mcrounuku sHeprum ConHuoa u 3BE34. SlaepHas dHepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpauyuu.

CnexTpbl U3Ty4EeHUS U MTOTJIOLIEHHUS.

CnekTpsl pa3aIuvHbIX a30B.

CnexTtp Bogopoa.

Habnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

Perucrpanus uzimydeHus: NpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

HaOmtonenue CrjiomHbIX U TMHERYATHIX CIIEKTPOB U3IIYYEHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3HOMY MYTH
(o potorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.



[ToBTOpHUTENHEHO-00001IAIOMINN MOTYJIb TIPEIHA3HAUEH AJIsi CUCTeMaTH3allH
U 000OIIeHHs]  MPEAMETHOTO  COJAEpKaHUS M OMbITa  JESTENbHOCTH,
NpUOOPETEHHOTO MPU HM3YYEHHHM BCEro Kypca (pu3umku yriayOJa€HHOrO YpOBHSA, a
TaKKe J1JIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY K3aMEHY 10 (PU3HUKE.

B nmpouecce wu3ydeHHMs JAHHOTO MOAYJS PEATU3YIOTCS M IMOIY4aroT
JanbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKEHHE
OPEIMETHBIX M METaNpeAMETHBIX pe3yJbTaToB oOOyudeHus, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
IPUMEHEHNs (U3NYECKUX 3HAHWM, MCCIEAOBATEIbCKUE NEHUCTBUS (BBIIBUKEHHE
TUIOTE3, MOCTAHOBKA LEIM U IUIAHUPOBAHUE HCCIENOBAHUS, aHAIU3 JAHHBIX U
NOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  (QOpPMOIM  OCBOCHHS MOAYNS SBIACTCA MPAKTHKYM,
IporpaMMa KOTOpPOTo BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3jMYHbIM pasfelaM M TeMaM Kypca
(Gbu3MKH, B TOM YUCIIE 3a]1a4, UHTErPUPYIOLIUX CO/IePKaHUE Pa3HBIX pa3JielioB;

BBITNIOJIHEHHE JIAOOPATOPHBIX pabOT M OMBITOB (BKJIIOYAst pabOThI U ONBITHI U3
nepeyHeil K paszaenaM Kypca) B YCIOBHUSX CAaMOCTOSITENBHOTO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpAa 1 000OCHOBAHUS METOJa U3MEPEHUS BEJIUYMH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKH;

BBITMIOJIHEHHUE MTPOOIEMHBIX 3a/1aHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aJaHusl MO €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH), B TOM YHCJE 3aJaHUui C
MEXIPEAMETHBIM COJEPIKAHUEM;

paboTy HajJ rpyNIIOBBIMU UM UHIMBUYaJbHBIMU IIPOEKTAMHU, CBA3AHHBIMU C
coJiepsKaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJIS MOXET 3aKaHYMBATHCS
IPOBEJCHUEM JAUAarHOCTUYECKONW paboThl 3a Kypc (PU3UKU yriyOaEHHOTO YPOBHS,
BKJIFOUAIOLIEH 3aJaHusl Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ylibTaThl BBINOJIHEHHUS
JUarHOCTHUYECKON pabOThl MOT'YT I1OKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YyYarOUIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke, a TaKxke
CBUACTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHON IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyuenus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus
y oOyuatonierocs OyayT c(opMUpOBaHBI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYeCKO HAYKH;

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasxcO0anckozo u Oyxo8HO-HPABCHEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHUKEHUU
busukuy;

OCO3HAHHE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHILMUIOB B JIESITEILHOCTH
Y4EHOrO;

e 3)acmemuuecko2o 60CHUMAHUS:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PU3MYECKON HAyKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

o 4)uennocmu HayuHo20 NO3HAHUS:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUILIEH COCTABIISIOLIEH
KYJIBTYpBIL;

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK CHUCTEMY HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPEca K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

e 5)popmuposanun Kynomypot 300p06bsa U IMOUUOHATILHOZ0 OIA2ONONYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o0paza >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUYECKUM M TEIUIOBHIM OOOpPYJIOBAaHHEM B
JIOMAlIHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pediieKCHuM, MpU3HAHUE CBOEro IMpaBa Ha
OIMMOKY U TAKOTO e TpaBa y APYroro 4eJoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pEIICHHH MPAKTUYECKUX 3a1ay (B pamMKaxX CEMbH,
00pa3zoBaTenbHON OpraHu3alid, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUAThHOU
HaIPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpUCHTaIUsI Ha TpUMEHEHHE (U3MYECKUX 3HAHWUW [JIS PEIICHHs 3a7a4 B
00JIaCTH  OKpYXKalolled Cpellbl, IJIAaHUPOBAHUS TMOCTYNKOB UM OILIEHKH HX
BO3MOKHBIX MTOCJIEACTBUN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUE TriI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pelIeHus;

o 8)adanmavyuu K uSMEHAIOUWUMCA YCII0GUAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIEAOBAHUN U
MIPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JPYTHUX;

MOBBILIEHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JESITENbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (popmyIupoBaTh
UJIEH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

OCOo3HaHuE JMe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTUS B MNPUOOPETEHUH HOBBIX (PUIMYECKUX
3HAHUM;

CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOYHBIX IJI00QbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS NpOrpaMMbl 1O (HU3MKE HAa YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs 0yayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOININE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCANbHBIC  Y4eOHBIE  JEWCTBHUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS
Bba3oBble JJornueckue a1eiicTBHA:
BBISIBISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM OOBEKTOB
(sByIeHUI), KJ1accu(ULIUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISIT TPUYMHHO-CIEJCTBEHHBIE CBA3M NPU H3YYCHUH (PU3NYECKUX
SIBIICHUN W TIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIB30BAaHUEM JCHYKTUBHBIX H
WHAYKTUBHBIX ~ yYMO3AKIIOYCHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: ydeOHON (Pu3nvecKkoi 3amaun
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Bba3oBble ucciiegoBarejbcKyue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,

IPOBOAUTH TIO0 CAMOCTOSITEIHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
buznYECKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(POPMAITHIO, TIOTYICHHYIO
B XOJI€ MCCIICI0OBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yjbTaTam
POBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BuTHEe (PU3HMUECKUX MPOIIECCOB,
a TakKe BBIIBUTATH MPEIIOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSAX M
KOHTEKCTaXx.

Pabora ¢ unopmanmeii:

NPUMEHATh PAa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3allpOChl MPH TMOHWCKE U
orOope nH(pOpMaIlUK WIH JAHHBIX C YIETOM MPEAI0oKEHHONW yaeOHOM Pr3ndecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPEICTABICHHUS,

OIICHWBATh HAAEKHOCTh HHPOpPMAIMH TIO KPHUTEPHUSM, MPEITIOKESHHBIM
YUUTENEeM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (HOpPMY  TPEICTaBICHUS
uHbOpMaAllMd U WJUTIOCTPUPOBATH pElIaeMble 3aadll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIMSIMH.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

B XOJ¢ OOCYXIEeHHUS yd4eOHOTO MaTepualia, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXJIaeMOHW TEMBI H
BBICKA3bIBaTh WJICH, HAllCJCHHbIC Ha pEHICHUE 3aJadyd W TMOJJACP)KaHHC
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTABIIATh CBOM CYXKJICHHS C CYXXIEHUSMH JPYTUX YYACTHUKOB JTUAJIOTa,
0OHapYyKHUBATh PA3TNYNAE U CXOJICTBO TTO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (U3UYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU pelIeHUU KOHKPETHON (pr3nueckoit mpoOaIeMsbl;

IPUHUMATD LEIM COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBaTh JIEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYXKIaThb MPOIECCHl U Pe3yJIbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;

BBINOJIHATh CBOIO 4YacTh padOThl, AOCTUIas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPaBICHUIO U KOOPJAMHHUPYS CBOM JAECHCTBHUS C APYTMMHU YJIEHAMHU
KOMAaH/1bl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YyHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsAX, TPEOYIOMUX st
penieHus: GU3NYEeCKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  MNPUHSATUS  pelIeHUM
(MHAMBUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyIIoi);

CaMOCTOSITEIIbHO COCTAaBJISITh QJITOPUTM peIIeHUs (U3UYECKOW 3aTadul WU
IJIaH HCCIEJOBaHUS C Y4ETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpeiaraeMble BApUAHTHI PEIICHUN;

JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, S3MOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U PEAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  NPUYUHBI  JOCTWXKEHUA  (HEAOCTHXKEHHUs)  pe3yJbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIIMNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYroro 4YejoBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

MPU3HABATh CBOE MPABO HA OIMIMOKY MPH PEIICHUH (PU3NUECKUX 3374 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00y4yeHus ¢ 7 kaacce npeIMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE W XUMHUUYECKHUE SBIICHUS, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYWH, AaTOM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BelecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYEeCKOE JBWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAs cuJl, AepopMauus (ympyras, IulacTHUeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3us, TEMIOBOE IBMIKEHUE UACTHUII
BCILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBUIKEHHE, WHEpLUS,
B3aUMO/JICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BPAILCHUS,
nepeaaya JaBlieHUs TBEPABIMU TeJIaMH, XUAKOCTIMU M Ta3amMu, aTMochepHoe
JIaBJICHKE; TUIaBaHKE TEJl, TPEBPAILCHNUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTAHHOE
bu3nUecKoe SBJICHHUE;

pacno3HaBaTh — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXKaromeM Mupe (B ToM umciie GU3MUECKHe SBICHUS B TPUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMA CKOPOCTSIMH B JKMBOW WM HEKHBOM NPUPOJE, IEUCTBHUE
CUJI TSDKECTH, TPEHUS, YIIPYTOCTH B MIPUPOJIE M TEXHUKE, BIMSHUE aTMOC(PEPHOTO
JABJICHUSI Ha >KMBOW OpraHv3M, IUIaBaHWE pPbIO, pblYard B TeJlie YEJOBEKa), Mpu
TOM TEPEBOJUTH MPAKTHUECKYIO 3aJadyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIC
cBOMCTBa (TIpU3HAKK) (PU3NUECKUX SBIICHUN;

OTIMCHIBAaTh M3yYCHHBIC CBOWCTBA TEN M (PU3WUYECKUE SIBICHUS, WUCIIONB3YS
busnueckue BeauuMHBI (Macca, O00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CpedHsis CKOPOCThb, CHJIa YIPYTrOCTH, CHJa TSKECTH, BEC TENA, CHJIA TPEHUS,
JaBJIeHUE TBEPAOIO Tela, JABJIECHUE CTOJ0a >KUIKOCTH, BBITAJIKMBAIOIIAs CHUJIA,
MeXaHu4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIUCHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUUECKAs U IOTEHI[MAIbHAs SHEPTHUS ), IPU
OTNMCAaHUM TIPABUJIBLHO TPAKTOBAaTh (DU3WUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH,
uxX OOO3HAUEHUS U E€IUHULBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BETUYNHY C APYTHMMH BEJIMUYWHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PM3HUECKIX BEINYUH;

XapaKTEepU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS W  IPOIECCHI,
UCIIOJIb3Ys TIpaBWJIa CIIOKEHUsS Cui (BAOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackansg, 3akoH Apxumena, MPaBWIO paBHOBecUs pbluara (0OJ0Ka), «30JI0TOE
[PaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHHS MEXaHMYECKOW SHEPTrUM, MPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKECHUE;

CTPOUTH MPOCThIe (U3UUECKHUE MOJENIH PeabHbIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIACIATH IMPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, IBICHUHN, TPUMEHSATH (PU3NIECKUE MOJEIH I OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pelIeHUs] YUeOHBIX 3a7ay;

OOBSACHATH (PUBNYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelaTrh
KaueCTBEHHbIC 33J]aud, B TOM YMHCIE TpeOYIOIIHe YUCICHHOIO OLICHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY PpAaCCYKJEHHM C ONOpOW Ha HW3YYCHHbIC CBOMCTBA
bu3nYecKux sIBJICHUMN, HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemaTth pacuéTHble 3a1auu (B 2—3 JOEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aleKBaTHYIO (PU3UUYECKYIO MOJIETb, C UCIIOIb30BAHUEM 3aKOHOB
U (HopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHUE 3aJaud, BBIABISATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTH BBHIOOp METOJA pEUIeHUs 3aJaud, MHCIOJIb30BaATh
CIpaBOYHbBIC JaHHbBIE, MPOBOJUTH MaTeMaTUYECKUE MPeoOpa3oBaHUs U Pacu&Thl,
OILICHHUBATh PEATMCTUYHOCTH IMOJYYEHHOTO 3HAa4YeHHUsS (U3UYECKON BEIMYUHBI U
OTNpEACNIATh PAa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, MOJYYECHHOW MpU PpELICHUU
3a/1a4m;

pacno3HaBaTb MPOOJEMBbI, KOTOPhIE MOXKHO pEUIUTh MpPU  [OMOIIU
Gu3NYECKUX METOAOB, W MpelaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMHMCAHWW  HCCJIENOBAaHUS  PAaclO3HAaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHE
(TUmnoTesy), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX
cBOMCTB Ten (nuddysusi, TemnoBoe paclIMpeHUue Tra3oB, SBICHUE HHEPLUU,
U3MEHEHHE CKOPOCTH MPHU B3aUMOICHCTBUM TEJ, MEpeaaya AaBIeHUs KHUIKOCTHIO
U Ta3oM, NPOSIBJICHHUE JEHUCTBUS aTMOCHEPHOTO MaBJICHMS, AEUCTBUE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEANOJI0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJiibTatax HaOJAeHUN, CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIUPOBATH BHIBOBI;

OPOBOAMUTH TMpsSIMble M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Telna, Chila, TEMIepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tela, CUJIa TPEHHS CKOJBXKEHUS, J1aBJICHUE
BO3JlyXa, BBITAJIKUBAIOIAS CHJIA, JEUCTBYIOIIAs Ha MOTrPYKEHHOE B >KUIKOCTb
TENO, KO3(PPUIMEHT TOJE3HOr0  JEWUCTBUS  MIPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
METOJla W3MepeHus, (UKCUPOBATh TMOKa3aHUs TPHOOPOB, HAXOAWTH 3HAUCHUE
U3MEpPSEeMO BEJIMYMHBI C IOMOIIbIO YCPEHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OIICHUBATh MOTPEIIHOCTD U3MEPEHMUI;



IPOBOJUTH HECIOKHBIE SKCIIEPUMEHTAILHBIC HMCCIICOBAHUS 3aBHCHMOCTEH
(¢U3NYEeCKUX BEIUYMH (3aBHCUMOCTH ITYyTH PABHOMEPHO IBIIKYIIETOCS Tela OT
BPEMEHU [IBHKCHHS Telld, CWJIBl TPEHHS CKOJIBXECHUS OT CHIIBI HOPMAIIbHOTO
JaBJIEHUS, KayecTBa OOpPaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI
TPEHUSI OT IUIOIIAJN CONPHUKOCHOBEHMS TEJ, CHJIbI YNPYrOCTH OT YJIMHEHUS
NPYKUHBI, BBITAJIKUBAIOMICH CHIIBI OT 00BEMa MOTPYKEHHOW YacTh Tella M OT
TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNo, YCIOBUH IJIaBaHUsI TEJ, YCIOBUI paBHOBECHUS pbluara
u OJIOKOB): COBMECTHO C YyuuTeiaeM (OpMyIMpoBaTh 3ajadyy U THUIIOTE3Y
UCCIIEIOBAHMSI, CAaMOCTOATENBHO IJIAHUPOBATH HCCIIEIOBAaHHUE, CAMOCTOSTENILHO
coOMpaTh OSKCIEPHUMEHTAIBHYI) YCTaHOBKY C WCIOJb30BAHUEM HHCTPYKIIUH,
NPECTABIATH MMOJyYeHHbIC 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TAOIUI] U
rpaukoB, OIIEHWBATh TMOTPEIIHOCTH, JeNaTh BBIBOJBI TI0 pe3yjibTaTaM
WCCIICIOBAHMSI,;

coOirofarh TMpaBWia TEXHUKH O€30MacHOro Tpyaa Impu pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MIPUHIIUIIBI IEHCTBUS MPHUOOPOB M TEXHHUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, OUHAMOMETp, COOOINAIoOUIMecs CoCynbl, OapomeTp, pblyar,
HOJBMO)KHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW HAa HUX OMUCAaHUS (B TOM
qucie: MOALIMITHUKY, YCTPOHCTBO BOAOIPOBOJA, THAPABINYECKUNA Mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U HEoOXoaumble (U3NYECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

UCTIOIB30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPONCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH
peleHnH yueOHO-IPaKTHYECKUX 3a/1a4;

NPUBOJIUTH MPUMEPHI (HAXOAUTHh MHPOPMAIIUIO O TPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHWHA B TOBCEJIHEBHOW JKU3HU JJISI O0ECIICYCHHS
Oe3omacHoCcTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOIO IIOBEICHUS B
OKPYKaroUIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HHPOPMAINH (PUZNYECKOTO COAEPKAHUS B
HuTepHere, caMOCTOSTENBHO (HOPMYIHpYysl TOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIIMXCA 3HAHUH M MyTEM CpaBHEHHUS DPAa3JIMYHbIX HCTOYHHMKOB BBIIEIATH
UHpOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUYMBOM HMIM  MOXKET  OBbITh
HEIOCTOBEPHOM;



WCIIOJI30BaTh TP BBIMOJTHEHUU YUYEOHBIX 3alaHWi HAYYHO-TIOMYJISPHYIO
JUTEPATypy (DU3NYECKOTO COACpIKAHUS, CIIPABOYHBIC MaTEPUANIBI, PECYPChI CETU
WuTepHeT, BiameTp mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IMHUCbMEHHBbIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(poOpManuu (PU3NYECKOTO COACPIKAHUSA, B TOM YHCIIC
nyOJIMYHO JAeNaTh KpaTKUe COOOIIEHHS O pe3ybTaTax MPOEKTOB HIIM Y4eOHBIX
WCCJIEOBAHUM, TPU OSTOM TPaMOTHO HCHOJIB30BATh WM3YYECHHBIM ITOHSITUWHBIN
anmnapar Kypca (U3MKU, COMPOBOXKIATh BHICTYIICHUE NTPE3CHTALINEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIEJOBAHUM paclpelensiTh
00s13aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJa4aMH, CIEIUTH 32
BHITIOJIHGHUEM TUTaHA JCHCTBUM, aleKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JEATEIIbHOCTh  [PYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUUTBIBAsI MHEHUE OKPYKAKOLIUX.

K xoniy oOyueHusi ¢ 8 knacce mpenMeTHble pe3yabTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YUaIOIINXCS YMEHHMN:

UCIOJIb30BaTh MOHATUS (Macca M pasMeEpPbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAJUIMYECKUE U
amMop(HBIC Tea, HACHILEHHBI M HEHACBHIIEHHBIM Map, CrocoObl H3MEHEHUS
BHYTPECHHEW DJHEPrUU, DIIEMEHTAPHBIM JIIEKTPUUYECKUM 3apsl, IPOBOJHUKHU,
HOJIYIIPOBOJIHUKH, TUJIEKTPUKH, HUCTOUHUKH ITIOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJIMYECKHM SI3bIK (PU3UKU IpU
pelIeHnr YYeOHbIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHWE, CMAdyMBaHHUE, KalWUIIPHBIC SBICHMUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3aLMsl, KHUIIEHHE, CIIOCOOBI
TeIIonepeaayn (TemIoNpPOBOJHOCTb, KOHBEKIIMS, U3TyUYEHHE), TEIJIOBBIE ITOTEPH,
IIEKTPHU3alUsl TEJl, B3aHUMOJEHCTBHUE 3apsiOB, NEHCTBHS SJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MarHUTOB, IEHCTBUE MArHUTHOI'O MOJISl HA
IPOBOJHUK C TOKOM) IO OMNHCAHUIO UX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NUYECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBICHHWE  HW3YYEHHBIX  (U3MYECKUX  SBICHUM B
OKpyXaromeMm wMupe (B TOM uuciae (¢GU3NYECKUEe SBICHUS B MPHUPOJE:
IOBEPXHOCTHBIE U KalWUIPHBIE SIBJICHHUS B IPUPOJIE, KPUCTAJUIBI B IPHUPOJE,
nznyuyenue CoilHLa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJIICHUS B aTMocdepe, 3JIEKTPUUYECTBO
KUBBIX OPTaHHU3MOB, MarHUTHOE ToJIe 3eMH, Apei( MOIOCOB, POJIb MATHUTHOTO
noJis JUisl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), IMPU 3TOM IMEPEBOJIUTH



NPAKTHUECKYI0 3a7ady B y4eOHYI0, BBIJCNATh CYLIECTBEHHbIE CBOWMCTBA
(mpu3HaKku) (HPU3HUECKUX SIBICHUN;

OMMCHIBATh M3y4YEHHBIE CBOICTBA Tel M (DU3MUECKHUE SIBICHUS, HCIIOJb3YS
(¢u3znyeckue BEIWYMHBI (TEMIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOThl, paboTa ras3a, yJelibHas TEIJIOEMKOCTb BEILECTBA, YJENbHAas TEIUIOTa
IUTaBJICHUS, YJEJIbHAsg TEIUIOTa MapooOpa3OBaHUA, yJelbHas TEIIOTa CrOpaHus
TOIIMBA, KO3()(PUIIMEHT MOJE3HOT0 ASHCTBUSI TEIUIOBOM MalIMHbI, OTHOCUTEIbHAS
BJIQXHOCTh BO3yXa, DJIEKTPUYECKHI 3apsa, CHJa TOKa, JIIEKTPUUECKOE
HaIpspKEeHUE, COMpOTHBJIEHUE NpoBogHUKA, DJ[C B 1enu MHOCTOSHHOIO TOKa,
AIIEKTPUYECKOE YJIEIbHOE CONPOTUBIEHUE BEIIECTBA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), IPU OMHCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M €AMHHULBI (PU3MUECKUX BEIUYMH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHHUS U IPOIIECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBAa, ypaBHEHHE TEIJIOBOrO OanaHca, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTrO
3apsga, 3akoH KynoHa, NpuHIUI Cyneprno3uluy 3JEKTPUYECKHX IOJEH, 3aKOH
Owma juig yuyacTka uenu, npasuwia Kupxroga, 3akon OMa Ji1st I0JIHOM 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHM, IPU 3TOM pas3iudaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTh IPOCThbIE (PU3NUECKHE MOJEIH pealbHbIX OOBEKTOB, MPOLECCOB U
SBJICHUH, BBIACIATH IPU STOM CYLIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, POLIECCOB, SBJICHUN, NPUMEHSATh (PU3UUECKUE MOJAEIH Il OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3a71a4;

OO0BACHATH (PU3UYECKUE SBICHUS, MPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUld IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelarth
KaueCTBEHHbIE 3a/lauyd, B TOM 4YHCIE TPEOYyIOUIMEe YHMCIEHHOTO OLIEHUBAaHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpATh a/IeKBaTHYIO
(U3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pACCYKIECHHMM C ONOpOM Ha M3Yy4YEHHBIE CBOMCTBA
bu3ndecKux sIBICHUMN, HU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelIaTh pacu€THbIE 3aJauu (C omopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJleKBaTHYIO (PU3HUECKYI0 MOJENb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OPMYJI, CBS3BIBAIOIIUX (PU3NUECKUE BEIMYUHBI,
3alMChIBAaTh KPAaTKOE YCIOBHE M pPa3BEPHYTOE pEIICHHWE 3aJaud, BBISBIISTH
HEJOCTAIONINE WM U30BITOUYHBIE JaHHbIE, 0OOCHOBBIBATH BEIOOP METOJA PEIICHUS
3aJla4y, MCIOJb30BaTh CIPABOYHBIE JIAHHBIE, IPUMEHATH METOAbl AaHaJIN3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUueckue METOJbl PeLIeHHs 3a/1ay, TPOBOAUTH



MaTeMaTHYeCKUe MpeoOpa3oBaHUs U pacuéThl, OIECHUBATh PEATHUCTUYHOCTD
MOJyYEHHOTO 3HA4YEeHHUS (PU3NUYECKONW BEIMYMHBI M OMNpPENEISITh Pa3MEPHOCTH
(bu3nYeCKOi BETUYUHBI, MOTYYSCHHON MPU PEIICHUH 3a1a4u;

pacrno3HaBaTb NPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpU [OMOLIH
(¢u3nYeCKuX METOAOB, M MpelIaraTb OPUEHTHUPOBOUHBIM CrOCOO pelieHus, B
ONMHMCAaHWW  HCCJIENOBAaHUS  PAaclO3HAaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHUE
(runotesy), MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yNIbTaT;

IPOBOAUTD OMBITHI 10 HAOIIOACHNUIO (PU3NUECKUX SBICHUN MU PU3NYECKUX
CBOMCTB Ten (KanWJUIpHBIE SIBJICHUS, 3aBUCHMOCTb JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTU MpOIEcca OCTHIBaHUS (HArpeBaHMs) IpU
U3JIy4YEHUHU OT I[BE€Ta H3JIy4arolleil (Moriomamnieii) moBEPXHOCTH, CKOPOCTh
UCIApEHUsi BOJBI OT TEMIEpPaTyphl >KUIKOCTH U IUIOMAAN €€ TMOBEPXHOCTH,
AIIEKTpU3aLUs TeJl U B3aMMOJCHCTBUE AEKTPUUYECKUX 3apsAA0B, B3aUMOJACHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3yaJN3allisl MATHUTHBIX NOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (pOpMyIHpOBaTH MPOBEPSIEMOE
OpeanoyiokeHne  (TUImoTe3y) O  BO3MOXKHBIX — pe3ysbTaTax — HaOJIIOACHHIH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpydOBaHUS,
OTMHCHIBATH XOJ1 OTBITA M JOPMYITUPOBATH BHIBOIHI,

OPOBOAUTH TMpPsIMble M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEITUYHUH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXXHOCTb BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TEIJIOEMKOCTh BEILECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa M
MOILHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LIUPPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHHs, (PUKCUPOBATh IOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUECHUE M3MEPSEMOIl BEIMUMHBI C TIOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUN U OLIEHUBATh MOTPEITHOCTD U3MEPEHUIA;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE UCCIIECJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTb JIaBJICHUS BO3[yXa OT €ro oObéMa M HarpeBaHUs WIH
OXJIXKICHHUSI, UCCIICIOBAHUE SIBJICHUSI TEIJIO0OMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiyeii BOJbI, 3aBHUCHUMOCTH COINPOTHUBJICHUS MPOBOJAHHMKA OT €ro JUIMHBI,
IUIOIIA/IA  TOMEPEYHOr0 CEYEHHS U YACIbHOTO COMNPOTHBIICHHS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, NMPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHHs Ha
IPOBOJHMKE, UCCIIEJOBAHUE IOCIEN0BATEIBHOIO U MapalieIbHOIO COCAUHEHHUN
IPOBOJHUKOB): COBMECTHO C Y4HUTeleM (QOpMYyIUpOBaTh 3a7adyy U THUIIOTE3Y
UCCJIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATh MHCCJIEIOBAaHUE, CAMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIOJB30BAaHUEM HHCTPYKIIHH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3UYECKHUX BEJIMYMH B BUJE TAOJIHIl U
rpadukoB, OIIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOJBI TI0 pe3yjibTaTaM
UCCIIEIOBAHMUS;



coOirofaTh mpaBwia Oe30MacHOro TpyAa Mpu pabore ¢ J1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OTMOPOWM Ha WX OMUCaHUSA (B TOM
YHClie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amMIepMerp,
BOJIETMETP, CUETUHUK ANEKTPUUECKON IHEPIHH, IEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTENIM U HX
NpUMEHEHHe B OBITY W TEXHUKE, NPUMEHEHHE IMIOCTOSHHBIX MAarHUTOB,
AJNIEKTPOMATrHUTOB, AJIEKTPOJIBUTATENIb TMOCTOSTHHOTO TOKA), UCIONB3YS 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (HU3UUECKUEe 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOIICTBA U HW3MEPUTENbHBIC
npuOOphl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (OKHUIKOCTHBIM TEPMOMETD,
TEPMOC, TICHXPOMETp, THUTPOMETp, JIBHTaTelib BHYTPEHHETO  CropaHws,
AIIEKTPOCKOIl, ~ PEOCTaT), COCTaBISATh CXEMbl JJIGKTPUUYECKUX Lerned ¢
MOCNIEOBATEIbHBIM U MApaJUICIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
yCIOBHBIE 00O3HAUEHUS IIEMEHTOB JJIEKTPUUYECKUX IIETIeH, UCIIOJIb30BATh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOWCTB, W3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TMPOIIECCOB MPH PEHICHHH Y4eOHO-TTPAKTUICCKIX
3ajay;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (PU3MYECKUX 3HAHWN B TMOBCETHEBHOW JKM3HM JIJISI OOECTICUCHUS
Oe3omacHOoCTH TIpu OOpalieHuu ¢ MpHOOpaMU M TEXHMUYECKHMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBbS U COONIONCHUS HOPM OKOJOTHMYECKOTO TOBEACHHS B
OKpYXarolen cpee;

OCYIIECTBIISATh MOUCK HH(POpMAIH (PU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITEIbHO (pOPMYTUPYST TIOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIINXCS
3HAHUW W CPABHEHUS JOMOJHHUTEIBHBIX WCTOYHUKOB BBIICIATH HH(OpMAIHIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUUBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pU3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BiameTh NpuEMaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uHGOpPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3aaBaThb COOCTBEHHbIE IHMCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHMUS,
000011ast UHPOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpKAHUS, B
TOM  4YHClie MyONUYHO  MPEACTaBIATh  PE3yJbTaThl  MPOEKTHOW WM
UCCIICIOBATENLCKOMN NeATeIbHOCTH, IIPX 3TOM TPAMOTHO HCTIOIh30BaTh H3yUEHHBIN
NOHATUWHBIA  ammapar  Kypca  (M3WKH,  CONMPOBOXAATh  BHICTYIUICHHE
MIPE3EHTAIUEN;



IIPY BBITIOJTHEHUH YY9E€OHBIX MPOCKTOB U MCCIENOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensitb OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMU
3a/layaMu, CJICIWTHh 32 BBITIOJIHCHUEM IUUIaHA JCHCTBUN W KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJad B  JACSATEIbHOCTh  TPYIIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISS TOTOBHOCTH
pasperaTh KOHQIUKTHI.

K xoHiy oOyueHuss ¢ 9 Knacce TipenMeTHBIE PE3yJabTaThl HA YIITyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIONINXCS YMECHHIA:

WCITOJIB30BATh MOHATHSA (CUCTEMAa OTCUETA, OTHOCUTEILHOCTh MEXaHUIECKOTO
JBIKEHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, MH(pa3ByK W YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Iy4YeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, UCTOUYHUKH CBETa, OIM30PYKOCTh U
JATHbHO30PKOCTh, CHEKTPhI MCIYCKaHUsSl W TOTJIOIEHus, anbda-, OeTa- U raMma-
U3ITyYCHUsI, U30TOIIbI, SIACPHAsT W TEPMOsJEpHAs YHEPreTUKA) U CUMBOJUYCCKUN
SI3BIK (DU3UKU TIPU PEUICHUN YUSOHBIX U MTPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  sBIEHUS (paBHOMEpPHOE H  HEPABHOMEPHOE
NPSIMOJIMHEHOE JBM)KCHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKCHHE,
CBOOOJTHOE TAJCHHWE TEJ, ABMKEHUE IO OKPY)KHOCTH, B3aUMOJCHCTBUE TEII,
paBHOBECHE MAaTEPHAIBHOW TOYKH, PEAKTHUBHOE JBIKEHHWE, HEBECOMOCTD,
KoieOaTebHOE JIBIDKEHWE (TapMOHUYECKHE, 3aTyXallllue, BBIHYKICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHUE U OTpakKeHUe
3ByKa, uHTepdepeHIus U audpakius BOJH), NPSIMOJIMHENHHOE paclpoCTpaHEHUE,
OTpaX€HHWE U TPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKECHUE CBETA,
pasnokeHne Oeoro cBeTa B CIEKTP U CJIOKEHHE CIEKTPAIbHBIX IIBETOB,
CCTCCTBEHHAsT  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JIMHEHYATOrO0  CHEKTpa
U3JTy4CHHs) TI0 OINHMCAHMIO WX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHUE;

pacmo3HaBaTh  TMPOSBICHWE  M3YyYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpy>KaromeM Mupe (B TOM uuciie pu3ndecKue SBICHUS B MPUPOJIC: TMPUIUBHI U
OTIIUBHI, JIBIKeHUE TutaHeT COJHEYHOW CHCTEMBI, pEaKTHBHOE JABM)KCHUE YKUBBIX
OpPTaHW3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSCCHHE, CEHCMHYECKHE
BOJTHBI, IIyHAMH, X0, IIBETA TE€J, ONITUYECKHE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEUCTBUE BUIUMOTO, YIBTPA(PHUOIETOBOTO H PEHTTEHOBCKOTO W3IIYYCHUH,
CCTCCTBEHHBIN PaJMOAKTHBHBIA (OH, KOCMHUYCCKHE JIy4H, PaTUOAKTHBHOE
U3Ty4eHUE TPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3JIyYCHHUH Ha
OpraHMW3M YeJIOBEKa), TPU ATOM TEPEBOANTH MPAKTHYECKYIO 3ajady B Y4eOHYIO,
BBIICNIATH CYIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;

OTIMCHIBATh M3YyYCHHBIC CBOWCTBA TEN M (PU3WYECKUE SIBICHUS, WUCIIONB3YS
duznyeckne BENMWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela TpH



HEPaBHOMEPHOM [BMKEHHH, YCKOPEHHE, MEpPEeMEIIeHHE NpPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM ~ BMKEHHH,  YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMHTEIHHOE
YCKOpEHHUE, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
HaJIeHus], BEC Teja, LIEHTP TSHKECTU TBEPIOTO TeJla, UMITYJIbC Tella, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLIHOCTh, MOTEHIIMAIbHAS SHEPTHs Tena,
MOJIHATOTO HaJl HOBEPXHOCTHIO 3€MJTU, MOTEHIANIbHASL YHEPTHUS CHKATOM MPY>KUHBI,
KUHETUYECKasi JHEpPrus, IOJIHAsS MeEXaHW4YecKas OHHEeprusi, MEepuoJl U YacToTa
KoJIeOaHUH, TIEPHOJ MAaTEMATUYECKOTO U MPYKUHHOTO MASTHUKOB, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTellb IMPeTOMIICHHS
cpelbl), TpH  ONUCAHUM MPABWIBHO TPAKTOBaThb  (PU3HMUECKUH  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS M €IMHULBI (PU3MUYECKUX BEIUYMH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH Tpa(UKH U3YUCHHBIX 3aBUCUMOCTEH (DPU3NYECKUX BEINYNH,

XapaKTepu30BaTh CBOWCTBA TeJl, (U3UYECKHE SBJICHUS U IPOLECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUsl SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII
CYNEpHO3UIMK CHJI, MPUHIMI OTHOcUTeIbHOCTH [anmumiesi, 3akoHbl HbloToHA,
3aKOH COXpaHEHHUS MMITYJbCa, TEOPEMY O KHMHETHUYECKOH »Hepruu, 3akoH ['yka,
3akoH bepHymm, 3aKOHBI OTpaskeHHUs] M TPEIOMIICHUS CBeTa, (POpMyly TOHKOIA
JMH3BI, IJTAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJIETIb aTOMHOTO S1pa, 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U MACCOBOTO UHMCEN NPU SACPHBIX PEaKLUAX, MPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MATEMaTUUYECKOE BBIPAKEHHUE;

CTpOUTH (U3NYECKHE MOJIENU PeaJbHbIX OOBEKTOB, MPOIIECCOB U SBICHUH,
BBIJICIATh MPU 3TOM CYHIECTBEHHBIE U BTOPOCTEIICHHbIE CBONCTBA OOBEKTOB,
IPOIIECCOB, SIBIICHUM, MNPUMEHATh (U3NUYECKUEe MOJENU Uil OOBSCHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a71a4;

OOBSACHATH (PUNYECKUE SIBJICHMS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMii MPaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelarb
KayeCTBEHHbIE 3aJaud, B TOM 4YHCIE TPeOYyIOIUe YHUCICHHOTO OLEHUBAHUSA
XapaKTEepHBIX 3HaYEHUI (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh a/IeKBAaTHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYIO0 IIEMOYKY pPacCyXIECHUW H3 2—3 IIaroB C ONOpPOM Ha H3yUEHHBIC
CBOCTBA (pU3MUECKUX SBICHUM, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelaTh pacuéTHhIE 33Ja4M 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
dopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEUICHWE 3aJaud, BBIABIATH HEIOCTAIOUINE WM H30BITOYHbIC
JaHHble, OOOCHOBBIBATH BHIOOp MeETOJa peIIeHUs 3aJaud, MCIOJIb30BaTh
CIpaBOYHBIC JaHHbIE, IPUMEHSATh METOJAbI aHalu3a Pa3MEPHOCTEH, NCIOIb30BATh
rpajguueckue  METOAbl  pELIeHUs  3aj]ady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U pacyEThl, OLEHNUBATh PEATUCTUYHOCTD MOJYyUYEHHOTO 3HAUYEHUS
¢u3nyecKoil BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHUHBI,
MOJTyYE€HHOM MPH PEIICHUH 3a]1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
(¢u3nYeCKuX METOAOB, M MpelIaraTb OPUEHTHUPOBOUHBIM CrOCOO pelieHus, B
ONMHMCAaHWW  HCCJIENOBAaHUS  PAaclO3HAaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHUE
(runote3y), OLIEHHWBAaTh MPABUJIBHOCTh TMOPAIKA TPOBEACHUS HCCICIOBaHUS,
UHTEPIIPETUPOBATH IMOITYYEHHBIN pPE3yNbTaT;

IPOBOANUTD OMBITHI 10 HAOIIOACHUIO (PU3NUECKUX SBICHUN MU PU3NYECKUX
CBOICTB TeJ (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHUs] YHEPIUH,
3aKOHA COXpaHEHWs HMMITYJIbCa, JNEHCTBUE 3aKOoHAa bepHyiM U BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTh IE€pHOJA KOJICOAHUH MPYXKUHHOTO
MasiTHUKa OT Macchl Ipy3a M JKECTKOCTH IPYXUHbl M HE3aBUCUMOCTb OT
aAMIUINTYbl MajblX KOJEOaHWH, NPSAMOJIMHEHHOE paclpOCTPAHEHHE CBETa,
paszioxeHue Oeoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa’KEHUsS B IMJIOCKOM
3epKajie ¥ CBOWCTB M300paKCHUS MpEeIMeTa B coOuparomieil JuH3e, HabtoIeHne
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4eHHUs ): (HOPMYJIHPOBATH MPOBEPSEMOE
npeanoyioxkeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTarax  HaOJIOJICHUM,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpydOBaHUA,
OIHCHIBATh X0/ OMbITAa U OPMYITUPOBATH BHIBOIBI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPAMBIX H3MEPEHHH, omperaenss
CpelHEee 3HAauyeHUE M3MEpseMONM BEJIMYMHBI W ONPENENss IOTPElIHOCTb
pE3yJIbTaTOB NPSMBIX HM3MEPEHUH, OOOCHOBBIBATH BBIOOpP crioco0a H3MEpPEHUs
(M3MepUTEIILHOTO TIPHOOpPa);

POBOJANTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSSI CKOPOCTh
U YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
NajcHus, KECTKOCTb  MPYKUHBL, KOA(P(PUUHUEHT TpPEHUS  CKOJbXKEHUS,
MeXaHuyeckas paboTra M  MOLIHOCTb, 4YacToTa U MEpuoJ  KoJeOaHui
MaTEeMaTHYeCKOr0 W MPYXUHHOTO  MAasTHHUKOB, (OKYCHOE  pacCTOSIHHE
cobuparomeid JAMH3BI U €€ ONTUYecKas Cuja, paJAHOaKTUBHBIN (GOH) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX HPHUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJa HW3MEpPEHUus, IUIAHMPOBAaThb W3MEPEHMs, CAMOCTOSITEIBHO COOUpPATH
DKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, BBIYMCIIATh  3HAUEHUE  BEIMYUHBI U
aHaAJIM3UPOBATh IMOJyY€HHbIE PE3yJbTaThl, OLEHUBAs MOTPEUIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBM)KEHUU 0€3
HAYaJIbHOM CKOpPOCTH, 3aBUCUMOCTb CHJIBl TPEHMSI CKOJIBKEHHSI OT CHJIbI
HOPMAJbHOTO JABJICHUS, MEpUoJia KoJieOaHHM MaTeMaTH4YeCKOro MasiTHUKa OT



JUIMHBI HWUTH, OIpENeJCHHE YCKOPEHUs CBOOOAHOTO NAaJACHHUS, HUCCIEIOBAHHE
W3MCHEHUS BEJIMYUHBI M HAMpaBJIEHUS WHIYKIIMOHHOTO TOKA, 3aBHCHUMOCTH yTJia
OTpaXEHHsS CBETa OT YIJIa MaJCeHHs, yrja NpeJOMJICHUS OT yria MaJeHus
CBETOBOI'O Jiyya, HCCIEAOBAaHUE TPEKOB: H3MEPEHHE OHHEPruu 4YacCTUIBI IO
TOpMO3HOMY NyTH (110 ¢oTorpadusiM)): COBMECTHO C yuuTesneM (opMyJIupoBaTh
3aJa4y ¥ TUIIOTE3y UCCIEI0BaHUs, CAMOCTOSITENILHO IJIAHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO  cOOMpaTh JKCIHEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYeHHbIE 3aBUCUMOCTH (U3MUECKUX BEJIIMYMH B BHJIE TaOIUIl U TpapUKOB,
OIICHUBATh MOTPEUTHOCTH, JENaTh BHIBOJIbI 110 PE3YJIbTaTaM UCCIEOBAHUS;

cobioaTe mpaBuiia O€30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOILECCOB C OMOPOM HAa MX OmucaHus (B TOM
Yycle: CHUIAOMETp, NATYMKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpUCKOI, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JT03UMETp, KaMmepa BuibcoHa), MCHONB3ysl 3HAHUS O
CBOICTBaX (pU3MUECKUX SBJIIEHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCITOJIB30BaTh CXEMbl M CXCMATHUYHBIC PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX TMPOLECCOB MpHU
pereHny y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl IS TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKalie U coOMparoie TMH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH TMpHU OOpallleHud ¢ NpudoOpaMu U TEXHUUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHUS 370POBbSI U COONIONEHUS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKpYXaroUen cpeae;

OCYULIECTBJISTh MOUCK MH(pOpMauu puznyueckoro coaepxanusi B Uurepuere,
CaMOCTOSITENIbHO (POPMYIIUPYs MOUCKOBBIN 3aMpoc, HAXOAUTh MYTH ONpeneNeHus
JIOCTOBEPHOCTH TMOJIy4€HHON HMH(OpMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIHHBIX UCTOYHUKOB,

WCITOJI30BaTh TP BBIMOJHEHUU YUYEOHBIX 3alaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHUANbl, PECYPChl CETU
WUuTepHer, Biaaerb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3oBaHus
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COAECpPKaHUS, TyOIUYHO
MPEACTABIIATh PE3yJIbTaThl IPOESKTHON WJIU UCCIEI0BATENbCKON NEATEIbHOCTH NpU
TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM MOHATUWHBIA amnmapar H3y4aeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMPE3EHTAlMel ¢ y4€ToMm
0COOEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrpoabnsie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
1.1 ®duznka — HayKa o MPUPoJIe 2
1.2 DOU3NYECKUE BETUYHHBI 4 3
1.3 EcrecTBEeHHO-HAay4YHBIN METO/I TO3HAHUS 2
Hroro no pazgeny 8
Pasznea 2. [lepBoHayaibHbIe CBEJEHUNA 0 CTPOEHUHU BelleCTBa
2.1 Crtpoenue BemiecTBa 2 1
JIBr>xeHne 1 B3auMOJICHCTBUE YaCTHII
2.2 4 2
BelIeCTBa
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Uroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE Te
3.1 MexaHuueckoe OBUKEHUE 10 2
32 WNuepuus, Macca, IIOTHOCTh 9 1 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazgeny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBnenus TBEpABIMU 5 2




TCIaMU, XKUJAKOCTAMHU U radaMu

4.2 JlaBneHue KuIKOCTH
4.3 ATMoOcCdepHOe aBIeHHE 1
44 I[CI/ICTBITI.e JKMJIKOCTH U Ta3a Ha 12 3
MOrpy>XEHHOE B HUX TEJIO
Uroro no pazgeny 28
Pa3nen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
5.1 Pabora 1 MomIHOCTH 1
5.2 [IpocTbie MexaHU3MBI 2
5.3 MexaHuyeckasi SHEPTUS 1
Hroro no pazneny 19
Pasznea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJ/Ib
6.1 ‘ [ToBTOpPUTENBEHO-0000IIAIOLTNI MOTYITH 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3gen 1. TensioBble iBJICHUS
1.1 CrtpoeHue u cBOMCTBA BELIECTBA 6
1.2 TeroBbie POLECCHI 33 1 6.5
Hroro no pazneny 39
Pa3znea 2. diekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela 9 )
' Y UX B3aUMOJIEUCTBUS
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBIICHUS 11 2 4
2.4 DNEeKTpOMarHuTHasE UHYKIUs 7 1
Uroro no pazgeny 58
Pa3nes 3. [loBTOpuTEIbHO-0000 1AM MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAIOIIHNI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcebl
Pa3zgen 1. Mexann4deckue siBJIeHUSA
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OonucaHus
1.2 BsanMonelicTBue Ten 18
1.3 3aKOHBI COXPaHEHHUS 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHuyeckue BOJIHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHuTHOE MOJe U 6
' 3JIEKTPOMAarHUTHBIE BOJTHBI
Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
43 Paznoxenue 6enoro cBerTa B CIIEKTP 1




Hroro no pazneny 16
Pa3nen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1
5.2 CTpoeHue aTOMHOTrO siapa
53 SnepHble peakuu
Uroro no pazgeny 16
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 Mexanuueckue siBIeHUS (IOBTOPUTEIHHO- 6 3
) 0000LIAKOIINI MOTYJTh)
60 TenuoBbie siBIEHUS (TIOBTOPUTEIHHO- 3
) 0000IArOIINI MOIYIIb)
6.3 DNEKTPOMArHUTHBIE SIBJICHUS 3 1
’ (OBTOPUTETHHO-0000IAIOIIIHIA MOTYIIb )
6.4 CaetoBble sBlIeHUS (TOBTOPUTEIHHO- | 1
) 0000LIAKOIINI MOTYJTh)
6.5 [ToBTOpHUTENTEHO-0000IIAIOIINI MOTYITH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIEIO OFPA3OBAHMUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂbHOﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

Ppacrio3HaBaThb IMPOSIBJICHUC N3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
3TOM TIEPEBOJIUTH MPAKTHUECKYI0 3aJady B YyueOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

1.4

OTKCHIBATh M3y4YCHHBIC CBOMCTBA Tel U (PU3WYECKHE SBICHUS, MCIONB3YS
duznyecKkue  BENWYMHBI, TMPU  ONMUCAHUHM MPABWIBHO  TPAKTOBATh
(¢U3MUeCKUil CMBICT HCIIOJB3YEMbIX BEIUYHH, UX 0003HAYCHUS U CIUHUILIBI
(¢U3NUECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO
¢u3nyecKkylo BENWYMHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHUH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLECCHI,
UCIIONIb3YSl  M3YYEHHBIE 3aKOHBI, IpU O3TOM JIaBaTb  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHUE

1.6

O0BACHATH (PU3UUYECKHE ABICHUSI, TPOLIECCHI U CBOMCTBA TEJN, B TOM YUCIIE U
B KOHTEKCTE CUTYal[Uil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BACHEHHE U3 1 — 2 JTOrHYecKux
IaroB ¢ omnopoil Ha | — 2 HM3y4EHHBIX CBOMCTBAa (PU3NUECKUX SIBICHUH,
($U3nUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peumatb pacyéTHble 3a7adyd B 1 — 2 JEWCTBUA, HUCIOJIB3YS 3aKOHBI M
dbopMynbl, CBsi3bpIBatONME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCJIOBUSA 3ada4U 3alHCbIBATL KPATKOC YCJIIOBUC, NMOACTABJIATH (bI/IBI/I‘IeCKI/Ie
BEJIMYMHBI B (OPMYJIBI M TNPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHBIC, HGOGXOI[I/IMBIG AJId pCIICHHUA 3a4dav, OLUCHUBATH PCAIMCTUYHOCTDH
MOJTYYCHHOW (PU3MUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh IMPOOJIEMBbI, KOTOPbIE MOXXHO pPELIUTh IPH I[OMOIIX
(U3NUECKUX METOJIOB, B OMMCAHUU HCCIIEIOBAHUS BBIIEIATH MIPOBEPIEMOE
IIPENII0JIOKEHNE (TUIIOTE3Y), pa3iandaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yabTaT, HaXOAWTh OMIMOKM B XOJE€ OIBITA, JENaTh BBIBOJBI IO €ro




pe3yabTaTam

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SIBICHUN WM (PU3UUECKUX
CBOWCTB Ten: (hOPMYIHPOBATH IMPOBEPSIEMbIC IMPEANOIOKEHUS, COOMPAThH
YCTQHOBKY U3 IMPEUIOKEHHOTO0 000pyIOBaHMS, 3alMCBHIBATh XOJ OINbITa U
(GopMyIHpOBaThH BHIBOJIBI

1.10

BBIMOJHATh MpsIMbIE H3MEpPEHUsI C HCIOIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX TPUOOPOB, 3aNMUCHIBATH IIOKAa3aHUsA MPUOOPOB C  YUIETOM
3aJJaHHOHM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIMYUHBI OT
IpYrol ¢ HCIONb30BAaHUEM TMPSIMBIX HW3MEpPEHUll, y4yacTBOBaThb B
IUTAHUPOBAaHUM  y4eOHOro  HcCCieloBaHus, coOupaTb yCTaHOBKY U
BBIMOJHATh HM3MEPEHUs, CIeays MPEeAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIHYMH B BUJC
NOPEUIOKEHHBIX Ta0nuI W TpaduKOB, AENaTh BBIBOJBI IO pE3yJbTaTaM
UCCIIEI0BAHUS

1.12

IPOBOAUTh KOCBEHHBIE M3MEpEeHHUs (U3NYECKUX BEIUYMH, CIeAys
NPEJIOKEHHOW WHCTPYKLUMU: TIPHU BBIIOJHEHUH W3MEpEeHUuN cobuparh
OKCIEPUMEHTAJIbHYI0O YCTAaHOBKY U BBIUMCISATH 3HAUYE€HUE HMCKOMOM
BEJIMYMHBI

1.13

coOJTII0/1aTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
obopyI0BaHuEM

1.14

yKa3bplBaTh NPUHIMIBI JEHCTBUA NPUOOPOB M TEXHMYECKHX YCTPOMCTB,
XapaKkTepu3oBaTh MPHHIUIBl  JCHCTBUS  M3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO WX OMHMCAHUS, MCIOJB3Ysl 3HAHUS O
CBOMCTBAaX (DM3WYECKUX SIBICHUM M HEOOXOIWMBbIEe (HM3UYECKHUE 3aKOHBI W
3aKOHOMEPHOCTH

1.15

OPUBOANUTH  NpHUMEpPHl  (HAXOAWTh  HMHpOpPMANUIO O  MpuMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKMX 3HAHUH B IOBCETHEBHOM
JKU3HHU I oOecriedueHusi 0€30MacHOCTH MpU oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHsI 3I0POBbS U COOJIOACHUST HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIIEeH cpelie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHPOpMauuMud B ceTH MHTepHeT B
COOTBETCTBUU C 33/IaHHBIM IOWCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHUM ¥W MyTEM CpaBHEHUS PaA3IMYHBIX HCTOYHHKOB  BBIACIATH
nH(popMaIio, KOTOpas SBISICTCS MPOTHBOPECUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHONOIYJSPHYIO
auTeparypy (pU3MUECKOro CONepKaHHs, CIIPABOYHBIC MaTePHAIIbl, PeCypCHI
ceru UHTepHer, BnajeTh NPUEMAMU  KOHCHEKTHUPOBAHHMS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIECHHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(pOpMAIMU (PU3NYECKOTO COZICPKAHUSA, B TOM




qycie MyOJUYHO AeaTh KPaTKue COOOIIECHHsS O pe3yiIbTaTax MPOEKTOB WIIH
y4eOHBIX HCCIICOBAaHUN, TIPU 3TOM TPaAaMOTHO HCIIOIh30BaTh W3y4YEHHBII
MOHATUUHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTauuen

1.19

IpU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W WCCIEIOBAHUN pacCIpeaesiTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABICHHBIMH 3aJadyaMH,
CIIEAUTh 3a BBIIOJHCHHEM IIIaHa JCHCTBUM, aJeKBaTHO OIICHHBAThH
COOCTBEHHBIM  BKJAL B  JEATEIBHOCTh  TPYMINBI,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPY>KAIOIINX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0OCBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HUCIIOJIB30BaTh IIOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

Ppacrio3HaBaThb IMPOSIBJICHUC N3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBJICHUU B
OKpY’KalollleM MHUpE, B TOM uuciie (U3NYEeCKUe SBICHUS B MPUPOAE, TPU
3TOM TIEPEBOIUTH MPAKTHUECKYI0 3aJady B YyueOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OTKCHIBATh M3y4YCHHBIC CBOMCTBA Tel U (U3NYECKHUE SBICHUS, MCIONB3YS
duznyecKkue  BENWYMHBI, TMPU  ONMUCAHUHM MPABWIBHO  TPAKTOBATh
(¢u3MUeCKUil CMBICT HCIOJIB3YEMbIX BEIMYMH, OOO3HAYCHHUS MU EIUHMIIBI
(¢U3NUECKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JTAHHYIO
¢usznyecKkyl0 BENWYMHY C JAPYTMMH BEJIWYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLECCHI,
UCIIONB3YSl M3YYEHHBIE 3aKOHBI, IpU O3TOM JIaBaThb  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE

1.6

OOBSICHATh (PU3UYECKUE MPOIECChl M CBOICTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00BsACHEHHE U3 1 — 2 JTOrHYecKux
IaroB ¢ NMOMOMIBI0 | — 2 W3y4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
(U3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3aadud B 2 — 3 JAEWCTBUS, HCIONB3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JJIs peIleHus 3aJaud, BBHIOMpATh 3aKOHBI U (POPMYIBL,
HeoOXoauMBble JUIsl €€ pelleHHs, MPOBOJAUTH pacuéThl M CPaBHUBATh




MMOJIYYCHHOC 3HAUCHUC (bH3H‘-I€CKOﬁ BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacmo3HaBaTh MpPOOJIEMBbl, KOTOpPblE MOXHO pEHIUTh TpPU MOMOIIH
(GUBHYECKUX METOJIOB, HCIIONIb3YS OIMCAHHE WCCICNOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAINOJIOKEHHE, OLIEHUBAaTh IPABWIBHOCTh  MOpPSAJKA
MIPOBE/ICHUS UCCIIEIOBAHUS, JIETaTh BIBOIbI

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO (GU3NYECKUX SIBICHUN WM (PU3UUECKIX
CBOMCTB Ten: (popMynHpoBaTh MpPOBEPSiEMbIE MPEANONIOKEHUS, COOUpPATh
YCTaHOBKY W3 TPEIOKEHHOTO 00OpYyIOBaHUS, OMHCHIBATH XOJ OIbBITA U
(GhopMyITUPOBATH BHIBOIBI

1.10

BBITMOJHATH MPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JIaTYNKOB (PU3NYECKUX BEJIMYMH, CPAaBHHUBATH PE3yJbTaThl U3MEPEHHH C
y4€TOM 32/TaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIMYUHBI OT
Opyrol ¢  HCIOJBb30BAHHEM  NPSIMbIX  H3MEPEHM:  IUIaHUPOBATH
UCCIIeIOBaHUEe, cOOMpaTh YCTAHOBKY M BBIMOJHATH H3MEPEHHUs, CIeays
NpeJIOKEHHOMY  IUIaHy,  (UKCHPOBATh  pe3yNbTaThl  MOJTYYEHHOU
3aBHCUMOCTH B BUJE TaONIUL U rpaUuKoB, AeIaTh BHIBOJBI 110 pe3ysbTaTaM
UCCJIEI0BAHUS

1.12

MPOBOANTH KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIWYUH: IUIAHUPOBATH
U3MEpEeHHs, CcOOMpaTh  HKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  cJlemys
MPeI0KEHHOW HHCTPYKIMHU, U BHIYUCISATH 3HAYCHHE BETUUUHbI

1.13

coOuro1aTh MpaBUiia TEXHUKH 0€30MacHOCTU IpU paboTe ¢ 1abopaTOpHBIM
obopyIoBaHuEM

1.14

XapakTepu3oBaTh MPUHLUUIOBl  JCHCTBUS ~ M3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX ONMHUCAHHUSA, UCIOJB3YsS 3HAHHS O
CBOWCTBaX  (DU3MYECKUX SBICHMA M  HEOOXOoAuMBbIE  (PHU3UUECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABJIATH CXEMBbI
DNEKTPUYECKUX  LENed ¢  MOCIEAOBAaTEIbHBIM W IApaJUIEIbHBIM
COCTMHEHUEM DJJIEMEHTOB, pa3jindas YCIOBHBIE OOO3HAUEHUS 3JIEMEHTOB
ANEKTPUUECKUX LIETIEN

1.16

NPUBOAUTH  TpUMEPHl  (HaxoaAuTh  MHGOPMAIIMIO O  MPUMEpax)
NPAaKTUYECKOT0 HCIOJIb30BaHUS (U3NYECKHX 3HAHUH B IMOBCETHEBHOM
KHU3HU U1 oOecrieyeHHns Oe30MacHOCTH MpH oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHSI 3/I0POBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIoLIel cpeie

1.17

OCYIIECTBIISATh TMOMCK HH(pOpMAMU (UIUIECKOTO COJACPKAHUA B CETH
HNHTepHeT, Ha OCHOBE UMEKOIIUXCA 3HAHUW M IYyTEM CpPaBHEHMUS
JIOTIOJTHUTEIBHBIX HUCTOYHUKOB BBIIENATH MH(POPMALINIO, KOTOPask SBISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBINOJHEHUU Y4YE€OHBIX 33JaHUN HAYYHO-TOIMYJSIPHYIO




aUTEepaTypy (pU3MUEcKOro colaepKaHHs, CIPABOYHBIE MaTepPHAJIbl, PECypChI
cetu HMHrepHer, BiIaaerb MNpuUéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE W KpPAaTKHE YCTHBIE COOOINCHUS,
0000mas wHPOPMAIMIO H3 HECKOJbKUX HMCTOYHUKOB (DHU3HUECKOTO
COJIepKaHusl, B TOM YHCJIE MyOJIMYHO MPEACTABISATh PE3YIbTAThI MPOCKTHON
WM UCCIIEIOBATEIbCKOM NESTEIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIB30BaTh
W3Y4YEHHBI TMOHATHHHBIA  ammapaT Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUICHHE MTpe3eHTaIlel

1.20

IpH  BBIIOJIHEHUH YUYEOHBIX TIPOEKTOB M HCCIEAOBaHUN (PU3UUIECKIX
MPOIIECCOB paclpeAeNisiTh OOS3aHHOCTH B TPYIIEe B COOTBETCTBHH C
MIOCTaBJICHHBIMM 33a4aMH, CICIUThH 32 BBIIOJIHEHUEM IUIAHA JIEWCTBUM U
KOpPPEKTUpPOBaTh €ro, AaJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAaJ B
JIEATEIbHOCTh TPYIIbI, BRICTPANBATh KOMMYHHMKAaTUBHOE B3aUMOJICUCTBHE,
MPOSBIISS TOTOBHOCTh pa3peniaTb KOHPIUKTHI

9 KVIACC

Kon
NpoBepsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pa3yinyaTh SBJICHUS M0 ONMCAHUIO UX XAPAaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JJTaHHOE (PU3UYECKOE SBJICHHUE

1.3

pacmo3HaBaTh  IPOSIBICHWE  HM3YyYEHHBIX  (U3WYECKUX  SBJICHUN B
OKpY’XKarollleM MHpe, B TOM 4Yuciie (u3nuecKkue SBJICHUS B MpUpoje, NpU
9TOM TEPEBOJUTh MPAKTUYECKYIO 3amady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (U3HUECKUX SIBICHUN

1.4

OINKCBIBATh M3Yy4YEHHbIE CBOMCTBA Tel U (U3NYECKHUE SIBJICHUS, MCIOJb3YS
(¢u3nyeckue  BEIMYMHBI, MPHU  ONHCAHUM MPABUIBHO  TPAKTOBATh
(Gu3n4ecKnil CMBICT MCIIOJIB3YEMbIX BEIMYUH, OOO3HAYEHHUS M EIUHMILIBI
(¢U3NUECKUX BEIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JTAHHYIO
¢u3uUecKyro BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINIMH

1.5

XapaKTepu30BaTh CBOWCTBA TeJd, (U3MYECKHUE SIBICHUS U MPOLIECCHI,
UCIIONIb3YS  M3YYEHHBIE 3aKOHBI, TMpPU OSTOM JlaBaTh  CJOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 2 — 3 JTOTUYECKHUX




[IaroB C NOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHMH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemats pacu€THele 3ajaud (omuparomMecs Ha cuctemy w3 2 — 3
YpaBHEHMIA), MCIIONB3YsSI 3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBUA 3a/a4M 3alHUCHIBATh KPaTKoOe
yCIIOBHE, BBISBJIATH HEAOCTAIONINE WIM W30BITOYHBIC NaHHBIC, BHIOMPATH
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE ISl PEHICHUs], TIPOBOIUTH PACUETHl U
OLICHUBATh  PEAIUCTUYHOCTh MOJIYYCHHOTO 3HAYCHUS  (U3UUECKON
BEJINYMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPELIUTh IPH I[OMOIIX
(U3NUECKUX METOJIOB, HWCHOJIb3Yys ONHUCAHUE WCCIEIOBAHUS, BBLICIATH
IIPOBEPSIEMOE  NPEAINOJIOKEHHE, OLIEHUBAaTh IPABWIBHOCTh  MOPSAJKA
IIPOBEICHUSI  UCCIENOBAaHMS,  JIeJaTh  BBIBOJABL,  HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOMIOIEHUHN U OTBITOB

1.9

IPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3UUECKUX SABICHUNA WIN (PU3NIECKUX
CBOWCTB TeNI: CaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
HaOopa 00OpyJOBaHMS, ONHCHIBATH XOJ ONBITAa W €ro pe3yiabTaThl,
(GopMyIHpPOBATH BEIBOMBI

1.10

IPOBOJIUTHh NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHHH, OMpeaesss
CpeiHee 3HAYeHHE H3MepsieMoil BenW4yMHBI ((POKYCHOE paccTOsHUE
coOuparonield  JTUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a HU3MEpEeHUs
(M3mMepuTenLHOTO IPUOOpPa)

IPOBOIUTH HCCIENOBAHUE 3aBHCUMOCTEH  (U3MYECKMX BEIMYUH C
UCTOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHHi: IUIaHUPOBAaTh HCCIIEIOBAHMUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTAHOBKY, (PUKCHpOBAaTh  pe3yJIbTaThl
NOJYYEHHOW 3aBUCUMOCTH (M3WYECKMX BEJIMYMH B BUAE TaOIUIU
rpaduKoB, JenaTh BBIBOJIBI IO pe3ybTaTaM HUCCIEIOBAHHS

1.12

MMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH: IIJIAHUPOBATH
U3MEpeHusi, CcoOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY U BBINOJIHAThH
HU3MCPCHUMA, CICAYA Hpe,Z[.HO)KeHHOI‘;I HWHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BEJIMYMHBI U aHAJU3UPOBAThH IMOJIyYEHHBIE PE3YNbTAThI C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMN

1.13

co0uro1aTh MpaBUiia TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ 1abopaTOPHBIM
o0opynoBaHueM

1.14

pa3nuyaTth OCHOBHbIE TPU3HAKUM M3YUYEHHBIX (U3MUECKUX MOJENCH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHasi MOJEIIb aTOMa, HyKJIOHHAsI MOJEIIb
aTOMHOTO sipa

1.15

XapakTepu30BaTh MPHHIUIBI  JCHCTBUS  WM3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX OMUCAHMUS, UCIOJB3Yys 3HAHHS O
CBOMCTBax  (pu3nMyeckux sABJICHHMA ¥  HeoOXoaumble  (pu3nueckue
3aKOHOMEPHOCTH




1.16

UCIIONIb30BaTh CXEMbBl U CXEMAaTUYHBIC PUCYHKU HM3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnd  y4yeOHO-IPAaKTHUECKUX  3a7ad, ONTHYECKHUE CXEMBbl JUId
MOCTPOCHHUS N300paKEHUI B IJIOCKOM 3epKalie M COOMparolei InH3e

1.17

OPUBOANUTH  NpHUMEpPHl  (HAXOAWTh  HMHpOpPMANUIlO O  MpuMepax)
NPAaKTUYECKOTO HCIOJIb30BaHUS (U3NYECKHX 3HAHUH B IMOBCETHEBHOM
KU3HHU I oOecriedueHusi 0€30MacHOCTH Mpu oOpamieHuu ¢ mpudopamMu 1
TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAaHEHHsI 3I0POBbS U COOJIIOCHUST HOPM
9KOJIOTUYECKOTO MMOBEICHUS B OKPY)KAIOIIEeH cpelie

1.18

OCYILIECTBIIAATh TMOMCK HH(pOpMAMU (UIUIECKOTO COJACPKAHUA B CETH
WnuTepHeT, caMOCTOATENbHO (OPMYNIUpPYSl TMOUCKOBBIA 3alpoOC, HAXOIUTh
MyTH OMpEeNIeHNs TOCTOBEPHOCTH MOJYyYEeHHOW HMH(OpPMAalMKU HAa OCHOBE
MMEIOIINXCS 3HAHUM U JOMOJHUTEIBHBIX HICTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUEecKoro coaep KaHus, CIIPABOYHBIC MAaTEPHUAIbI, PECYPCHI
CEeTn I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAQ,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

Co3/aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAaIlMM W3 HECKOJIbKUX HCTOYHUKOB (PUIUYECKOTO COJICPIKAHUS,
MyOMMYHO TPEICTABIATh PE3YNIbTAThl MPOSKTHON WU HCCIEeI0BATEbCKON
JIEATEIIbHOCTH, IIPY 3TOM I'PaMOTHO UCHOJIb30BATh U3YyYEHHBI OHATUWHBINA
ammapaT HM3ydaeMoro paszeia (U3MKH M COINPOBOXKIATh BBICTYIUICHHE
MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

OpH  BBIIOJIHEHUH YUYEOHBIX TIPOEKTOB M WCCIEAOBaHUN (PU3UUIECKIX
MPOIIECCOB paclpeAeNsiTh OOS3aHHOCTH B TPYIIEe B COOTBETCTBHH C
MOCTaBJICHHBIMH 33Jja4aMH, CJICIUTh 32 BBIOJIHEHHEM IUIaHA JIEUCTBUM U
KOpPPEKTUpPOBaTh €ro, AaJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKJIaJ B
JIEATEIbHOCTh TPYIIbI, BRICTPANBATh KOMMYHHMKAaTUBHOE B3aUMOJICUCTBHE,
MPOSIBIISSE TOTOBHOCTh pa3peniaTb KOHPIUKTbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasaejia  JJIeMeHTa
®U3UKA U EE POJIb B IO3HAHWM OKPYXAIOIIEIO MHUPA

HpOBepﬂeMble 3JIEMEHTLI COACPKAHUA

1.1

®usuka — HayKa o0 npupoje. SBinenus npuponabl. Ouznueckue
SIBIICHUSL: MEXaHU4YeCKHe,  TEIJIOBbIE, AIIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

@dusnueckue BETUUMHBL M3MepeHHe (U3NYECKHX BEIUYMH.

1.2 dusnueckue npuOOpBHI. ITorpemuocts U3MEPECHUM.
Me:xnyHaponHas cucTemMa €IMHULL
EcrecTBeHHOHay4HbIf ~ MeTOJ  TO3HaHUA:  HaOJIIO/EHUE,

1 13 [IOCTAaHOBKA HAay4YHOI'O BONpOCA, BBIABM)KEHHE THUIOTE3,

JKCIIEPUMEHT 110 IPOBEPKE  THUIIOTES, 00BsICHEHUE
Ha0JII01aeMOT0 SIBJICHUS

1.4 Onwucanue GpU3NUECKUX SBICHUHN C TOMOIIIBIO MOJIENEH
[TpakTrueckue pabOTHI:
HH##Par##HI3MepeHne pacCTOSTHUM.

L5 ###Par###3meperne o0bEMa KUIKOCTH U TBEPIOTO Tea.

H#HH#Par##HOnpeneneHne pa3MepoB MaJIbIX TeJ.
#iHParf#H#3mMepenue TEMIIEPATYPbI npu ITOMOLIA
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJIEHHM A O CTPOEHNHN BEIIIECTBA

##HParfi##CTpoeHHEe BEILlECTBA: aTOMbl M MOJIEKYJBI, HX

2.1 pazMepbl. ONBITHI, [10Ka3bIBAIOIINME JUCKPETHOE CTPOEHUE
BEIIIECTBA
#i#HParf##/IBukenne dactun BeniectBa. CBsI3b  CKOPOCTH
2.2 JBIKEHUs YacTULl C TeMIlepaTypoil. bpoyHOBCKoe nBHKeHHE,
maddyzus
2 )3 B3anmoaeiicTBre YacTHI BEIIECTBA: MPUTSIKEHUE U
’ OTTAIKHBaHUE
#Hi#H#Parf##ArperaTHple COCTOSIHMSI BELLIECTBA: CTPOCHHE Ia30B,
54 KHUJKOCTEH U TBEPABIX (KpUCTAIMUECKUX) Tel. B3aumocBs3b
’ MEX]y CBOMCTBAaMH BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
2.6 [TpakTrueckue pabOTHI:




##Par###Onenka auaMeTpa aToMa METOAOM psaoB (¢
WCIIOIb30BaHuEM (oTorpaduii).

HH##Par###OnpITEl O HAOMIOEHUIO TEIUIOBOTO PACHIUPECHHS
ra3os.

HHHPar##H#ONBITEL  TI0  OOHAPYXKEHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MIPUTSKEHUS

JABVOKEHUE 1

B3AMMOJIEVICTBME TEJI

3.1

Mexannyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JB)KEHUE

3.2

#H##Par##H#CkopocTth. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM
IBUKEHUH. PacuéT myTu U BpeMeHU JBUKECHUS

33

SIBneHune uHepuuu. 3aKOH MHEpUMH. B3anMonelcTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBHKEHUS Tel. Macca Kak Mepa
MHEPTHOCTH Teja

3.4

#H#HPart##l imortHocTs  BemtectBa. CBA3L  IUIOTHOCTA €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIC 00BEMA BEIIeCTBa

3.5

Cua Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN

3.6

Cuna ynpyroctu u 3akoH I'yka. M3MepeHue Cuiibl ¢ OMOIIBIO
JUHaMoOMeTpa

3.7

#H#HPart##SIBnenne taroTeHNA U cwia TsokecT. Cruiia TshKeCcTu
Ha Jpyrux miaHetax. Bec rena. HeBecomocTh

3.8

Cuna tpenus. TpeHHue CKOJIBXKEHHS U TpeHUE MOoKos. TpeHue B
MIPUPOJIEC U TEXHUKE

3.9

#i##Parf##Cl10)KEHUE CHJI, HAIPaBJIEHHBIX 0 OJHOM MPSIMOM.
PaBHozelcTByIOIMAs CHUII

3.10

[IpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIKEHUs (IIaphKa B
KHUJIKOCTH, MOJIENIN JIEKTPUYECKOTO aBTOMOOWIIS M TaK Jalee).
Omnpenenenue cpeaHedl CKOPOCTH CKOJNBXKEHUS Opycka WU
[Iapyuka M0 HAKIOHHOW TuIOoCKOCTH. OmpenereHne MIOTHOCTH
TBEpAOro Ttena. OMBITB, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh
pactsbkeHus (nedopmaruy) Mpy>KUHBI OT TMPUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPHUPYIOIIME 3aBHUCUMOCTh CHJIBI TpPEHUs
CKOJIb)KEHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MMOBEPXHOCTEN

3.11

Ousnyeckue SBIECHUS B MPUPOAE: MPUMEPHl IBUKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMA B KUBOW W HEXHUBOW MPHUPOJE,
NIeiCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHudeckue yCcTponucTBa: JUHAMOMETD, MOAUIMITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

HNaenenne TBEpAoro Tema. CrnocoObl  yMEHBIIEHUS H




YBCIIMUCHUA NABJICHUSA

4.2

JlaBmenne Ta3a. 3aBHCUMOCTh JIaBJICHHUS ra3a OT o00béMa,
TEMIIEPATYPBI

4.3

[Tepenava naBieHust TBEPABIMU TEIIAMH, KUIKOCTSIMH U Ta3aMHU.
3akoH ITackang. [THeBMaTHUECKHE MAIIITHBI

4.4

3aBUCHUMOCTh JaBJICHUA KHUIKOCTH oT F.Hy6I/IHH.
Iunpocratuueckuii  mapagokc. CooOmarommecss COCY/IbI.
['mppaBnrueckre MeEXaHU3MBI

4.5

Atmoctepa 3emnn u armocdepHoe naBieHue. IlpuunHBI
CYIIECTBOBAHMSI  BO3AYIIHOW  00070uku  3emuu.  OnbiT
Toppuuemiu. 3aBHCHUMOCTh  aTMOC(EpPHOTO  JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne  atrmocdepHoro  maBneHus. [lpuboper  ms
M3MEpEHUs: aTMOC(EPHOTO TABICHUS

4.7

JlelicTBue XUIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeEJO.
BritankuBaromias (apxuMeoBa) criia. 3akoH Apxumena

4.8

[InmaBanue ten. Bo3ayxoruaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanme 3aBUCHMOCTH Beca Tella B BoJe OT 00bEMa
NOTPYXKEHHOW B JKUAKOCTH 4YacTh Tena. OmnpeneneHue
BBITAJIKUBAIOLLEH CUJIbI, JEUCTBYIOLIEH HA TEJO, MOIPYKEHHOE
B )KMAKOCTb. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
NEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT Macchl Tena. OnbIThI,
JNEMOHCTPUPYIOLIUE 3aBUCUMOCTh  BBITAJIKHWBAKOUIEH  CHUJIBL,
JEHCTBYIOIIEH Ha TEJIO B XKHUIKOCTH, OT 00BhEMA MOTPYKEHHOU B
KUJKOCTh 4YacTM Tejla W OT IUIOTHOCTH  JKHUJIKOCTH.
KoHctpynpoBanue apeoMmerpa WM KOHCTPYUPOBAHUE JIOAKUA U
OmpeJieNieHue €€ TPy30I0IbEMHOCTH

4.10

Ousnyeckue SBICHHUS B NpPUPOJE: BIUSHUE aTMOC(HEpPHOro
JaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: COOOIIAt0THECS COCYIBI,
YCTPOWCTBO BOJOIIPOBOJA, TMAPABIMYECKUN MPECC, MAHOMETP,
6apoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, DOHEPI'MA

5.1 Mexanunueckasi pabota

5.2 MexaHndeckast MOILIHOCTh

53 [IpocTeie MexaHU3MBbI: phIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
’ IpaBuito paBHOBECHS phluara

54 [TpumeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy

55 «3omotoe mpaBmwio» MexaHuku. KoaddunueHt mnone3Horo

neiictBus MexaHu3MmoB. IIpocTele MexaHU3MbI B OBITY H




TEXHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOIHITOTO Hall 3eMIIEH
5.7 Kunernueckas sHeprus
58 [lonnas MexaHuyeckas SHeprusi. 3aKOH U3MEHEHHUS U
' COXpaHEHUs MEXaHUYECKON IHEPTUn
[TpakTrueckue pabOTHI:
#H#HPar###Onpenenenne  pabOTBl  CHJIBI  TPEHUS  TIPH
5.9 PaBHOMEPHOM  JIBIDKGHMM  Tella 10  TOPU3OHTAIBHOU
’ noBepxHocTu. lccnenoBanue yciloBHM paBHOBECHs pblyara.
WN3mepenne KIIJ| nakionHo# muiockoctu. M3yueHue 3akoHa
COXpaHEHUs MEXaHWYECKOU IHEPTrUn
5.10 du3nyecKue SBJICHUS B PUPOJIE: PhIUYArH B TEJIE YEIOBEKA
TexHuueckue YCTPOWCTBA: pblyar, MTOJABH>KHBIN 51
5.11 HEMOJBIKHBIA  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUHU
6.1 cTpoeHust BemlectBa. Macca u pasMepbl Monekyl. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopnenu TBEPAOrO, >KUIKOTO M Ta3000pa3HOrO COCTOSHUN
' BemiectBa. Kpucramnuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWMCTB Tra3oB, >KHIAKOCTEH W TBEPABIX Tel Ha
’ OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHbBIC SIBJICHUS
6 6.5 TennoBoe paclIMpeHne U CKaTUe
6.6 Temneparypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEILIOBOTO
) TIBUYKEHUS YaCTHI]
6.7 Buytpennsis sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH
' SHEPruH: TEIIoNepeaaya i COBEPIICHUE paOOThI
6.8 Bunel  temonepenaun: — TEIJIONPOBOAHOCTb,  KOHBEKLUSA,
U3JIy4eHUE
6.9 KonuuectBo Tennorel. Y aenpHas TEMI0EMKOCTD BEIIECTBA
6.10 TenmooOMeH U TemioBoe paBHOBECHE. YpaBHEHHME TEILUIOBOTO
' Oananca




6.11

IInaBneHue wu OTBCPACBAHUC KPHUCTATNIMYCCKUX  BCHICCTB.
YIIGJ'IBHaH TCIJIOTA ITJIABJICHU S

6.12

[MapoobpazoBanue u koHaeHcanus. HWcmapenne. Kumenwue.
VY nenbHas TEIUIoTa napooOpazoBaHMUsL. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO TABICHHUS

6.13

Brnaxxnocts BO3myxa

6.14

9H€pI‘I/I$I TOIIJIHUBA. Y;[eana;I TCIJIOTA CTOpaHUA

6.15

[Tpuntuner paboter TemmoBbix asurareneit KIIJ[ Ttemmooro
JaBUrarens. TermioBble JBUTaTeNM M 3allUTa OKPYXKaroLIeh
cpensl

6.16

3aKOH COXpaHEHUsi W TMPEBPALEHUS HSHEPTUU B TEIJIOBBIX
mporeccax

6.17

[IpakTuyeckue paboOTHI:

HH#HPar###OnpITl MO OOHApYKEHHMIO  JEHCTBHS — CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.

#H##HPar###OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOMN
COJIM WJIM caxapa.

HH#APar###O0npITel IO HAOTIOJIGHUIO TEIJIOBOTO PACHIUPEHUS
ra3oB, )KUJAKOCTEU U TBEPABIX TEIL.

#H#H#H#Par###Onpenenenue  NaBJeHUs BO3AyXa B OaioHe
HIPUTIA.

##HtPar###ONbIThI, IEMOHCTPUPYIOLNE 3aBUCUMOCTD J1aBICHUS
BO3/yXa OT ero 00bEMa M HarpeBaHUs WA OXJIaKICHUS.
#H##Par### IpoBepka TMIOTE3bI TUHEUHOW 3aBUCUMOCTHU JTTUHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEPaTyphI.

#HiH#HPar###HabmoneHne n3MEeHEHHs] BHYTPEHHEH SHEpruu Teja
B pe3yJIbTaTe TEIIoNnepeiau U paboThl BHEITHUX CHJI.
#iH#Par##llccnienoBanue  ABICHHWS — TEIJIOOOMEHa  IpH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H#HPar##H#OnpenesieHue KOJIMYEeCTBA TEIUIOThI, MOJYYEHHOIO
BOJIOM TMpU TEIIOOOMEHE ¢ HarperbiM METaUTMYEeCKUM
LUIHH]IPOM.

#H##HPar##H#OnpenesieHne yeabHON TEMI0EMKOCTH BEIIECTBA.
#H##Par###ccnenoBanue npoiecca HCnapeHus.
H#iHtParf##OnpeneneHue OTHOCUTENBHON BIaXKHOCTH BO3IyXa.
H#HH##Par###Onpenenenue yaenbHOM TEIIOTHI IIJIaBJICHUS JbJA.

6.18

dusnyeckre SBICHHUS B MPUPOJIC: MTOBEPXHOCTHOE HATSKEHUE U
KalWUIAPHBIC SBJICHHS B MPUPOJC, KPUCTAIBI B TMPHPOIE,
n3nyuenne ColHIlA, 3aMep3aHUe BOJOEMOB, MOPCKHE OpHU3BI;
o0Opa3oBaHUE pPOCHI, TYMaHa, UHES, CHETa.

6.19

TexHnuueckue YCTpOMCTBA: KanuJUIsIphI, MPUMEPHI
UCIOJIb30BAaHUSl KPUCTAIJIOB, KUIKOCTHBI TEPMOMETp, JATUUK




TEMIEPATYpPbl,  TEPMOC,  CHCTEMA  OTOIUIEHHS  JOMOB,
TUTPOMETPHI, TCUXPOMETp, TMapoBas TypOWHa, JBUTATEb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanusd Tei. [[Ba poaa 3MeKTpUUECcKuX 3apsioB
B3aumoneiictBue  3apspkeHHbIX  Ted.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHWJIBI B3aUMOJICHCTBUSL 3apSDKEHHBIX TEl OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y T€JIaMH )
Onexrpuueckoe nosie. Hanpspk€HHOCTh 3JIEKTPUUYECKOTO TOJISL.
7.3 [IpyHnun  cynepno3umMM  JIEKTPUYECKMX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3IIEKTPUYECKUX 3apsa0B. DJIeMEeHTapHbIN
7.4 anekTpudeckuil 3apsia. Ctpoenne aroma. IIpoBogHMKHM U
JTUBIEKTPUKU
7.5 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
76 DNEeKTpUUECKUI TOK. Ycenosus CYyILLIECTBOBAHUS
' AIEKTPUUECKOT0 TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JleficTBUST DNEKTPUYECKOTO TOKa (TETUIOBOE, XHWMHUYECKOE,
’ MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
7.8 Onexrpuueckas nemnb. Cuia Toka. JIeKTPUYECKOE HaIIPSHKEHNE
79 ConpoTuBieHWe NTPOBOJAHUKA. YJIENbHOE CONMPOTUBIICHUE
' BEIIIECTBA
7.10 3akon Oma 1S ydacTKa Lenu
7.11 [TocnenoBarenbHOE M NapauIEIbHOE COEIUHEHUE IPOBOIHUKOB
712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH Jxoyms —
’ Jlenna
713 DNEKTPUYECKHE LT U MOTPEOUTENN ICKTPUUECKON IHEPTHH
' B ObITy. KOpOoTKOE 3aMbIKaHue
714 [locrosaHHble  MarHUTHL.  B3auMoAeHCTBHE  NOCTOSIHHBIX
' MarHuTOB
715 MarauTtHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4eHue I
’ KU3HH Ha 3emiie
716 Oneir Opcrena. MarHuTHoe 1oJie 3JIEKTPUYECKOrO TOKa.
' [IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE
[leficTBe MarHUTHOTO TMOJs Ha TMPOBOAHUK C TOKOM.
717 DNeKTpoABUTaTeNlb  MOCTOSIHHOTO  Toka.  Vcmonb3oBaHue
' JIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIopTe
718 OnbiTel Dapajnesd. SBieHWE HIEKTPOMATHUTHOW WHIYKIIHUH.
’ IMpasuiio Jlena
7.19 OnekrporeHepatop. CnocoObl TOTYyYEHHUS AJIEKTPUUYECKOU




DHEPruM. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
JHEPIUU

7.20

[IpakTuyeckue paboOTHI:

OnBITH O HAOIIOICHUIO DIICKTPU3ALNN TEJT WHAYKIMEH U TIPH
COIPUKOCHOBEHMH.

HccnenoBanue neiCTBUS 3JIEKTPUYECKOTO MOJIs HAa IPOBOJAHUKHU
U JUDIIEKTPUKHU.

CoOopka u mpoBepKa padOTHI AIEKTPUICCKOH MU TOCTOSTHHOTO
TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HAIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTM CHJIBI TOKAa, HAYIIETO 4Yepes
pPE3UCTOp, OT CONPOTHUBIEHUS DPE3UCTOpPAa M HANpPSDKEHHUS Ha
pe3ucrope.

OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIIEHUsS TMPOBOAHUKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHrana.

[IpoBepka npaBuia CJIO’KEHUS HanpsKeHU ! npu
MIOCJIEIOBATEIIbHOM COEJUHEHUH ABYX pe3ucTopoB. lIpoBepka
npaBuja JUisi CWJIbl TOKa MpH MapajlieIbHOM COCIMHEHUH
pesuctopoB. OmnpeneneHue padOThl AIEKTPUYECKOTO TOKa,
uaymero  yepe3  pesucrop.  OmpenenceHue  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHMMOCTH CHJIBI  TOKA, HWAYLIETO 4Yepe3
JaMIIOYKy, OT HamnpsbkeHuss Ha Hed. Onpenenenue KII/]
HarpeBarend. lcciaenoBaHME MArHUTHOTO — B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHuToB. M3ydeHue  MarHUTHOro MO
MOCTOSTHHBIX MAarHUTOB TPH UX OOBEAMHEHUU W DPa3ACICHUU.
HccnenoBanue nelcTBUs 3JIEKTPUUECKOIO TOKAa HA MArHUTHYIO
cTpenky. OIBbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM U MarHUTa OT CUJIbl TOKa U
HampaBJIeHUss TOKa B  Karymke. V3ydeHue JelcCTBUA
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCcTpynpoBanue u
n3ydeHue paboTel anekTponsuratens. W3mepenwe  KIIJ
3JIEKTPOJIBUTATENbHON YCTaHOBKU. OMBITHI MO HCCIEI0BAHUIO
SIBJICHUSI  DJIEKTPOMArHUTHOW  WHAYKIUMU:  HCCIIEJOBAaHUE
M3MEHEHUH 3HAYEHUS U HANPABJIECHUS UHIYKIHOHHOTO TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: SJICKTPUUECKUE SIBICHUS B
atMocepe, 3JIEKTPUUECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Apeid MOT0COB, POJIb MArHUTHOTO TIOJS JIJIs
JKU3HU Ha 3€MJI6, MOJIAPHOC CUAHUC

7.22

TexHuueckne  yCTpOMCTBA: BJIEKTPOCKOTI, aMIIepMeTp,
BOJIbTMETP, PEOCTaT, CYETYMK DJIEKTPUUYECKOW HHEpPruH,




3JIEKTPOOCBETUTEIIHHEIE npubopHl, HarpeBaTelIbHbIE
AJIEKTPOTPUOOPHI (pumepsl), AIEKTPUICCKHE
peIOXPaHUTEIH, AIIEKTPOMArHuT, ANEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPaTOp MOCTOSIHHOTO TOKA

9 KJIACC
Kon
Kog anemenrta [IpoBepsieMble 371€MEHTHI COAEPKAHUS
pazzena
MEXAHUWYECKUE SBJIEHUA

2.1 MGX?:HI/ILIGCKOG nBwxeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTEIBHOCTE MEXaHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H##Par##HtHepaBHOMepHOE NPSAMOJIMHEHHOE JIBUKCHUE.

8.4 CpenHsisi 1 MTHOBEHHAsl CKOpPOCTh Tella NP HEPABHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE NMPAMOJIUHENHOE ABUKEHUE

8.6 #H#HPar##CBobogHOe magenue. OnbIThl [ anumes
#H##Par##HPaBHOMEepHOE JBUKEHHE MO OKpYKHOCTH. [lepuon u

8.7 yactota oOpameHusi. JluHeliHas ©  yrjoBas CKOpPOCTH.
[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8 8.10 Tpernii 3akon HeroToHa

8.11 Hi#HParf##1 [puHIMI Cyneprno3uuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

213 ##HParf##Cunia  TpeHus: Cuila TPEHMsI CKOJIbXKEHHS, CHIIa
TpPEHUs MOKOs, APYTHe BUAbI TPEHUS

214 H#HH##Par##H#Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHnue cBOOOHOTO MaACHHUS

215 Jemwxenue maHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTh. HeBecomocTh u neperpysku

8.16 PaBHOBecue MarepuanbHOI TOUkH. AOCOTIOTHO TBEPAOE TEIO

217 #H##Par##HPaBHoBecue TBEPAOTO Tela C 3aKPEIUVIEHHOMW OCBIO
BpaieHusi. MomMeHt cuiibl. LleHTp TsbkecTn

8.18 Nmnynec Tena. MI3Menenue umnynbca. IMIynbce cuibl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 #HPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

PabGora cun Tsokectu, ynmpyroct, TpeHus. CBsI3b SHEPTUH H
paboThI

8.23

[ToTennuanpHas SHEPrusl Teia, MOTHATOTO HAJ MOBEPXHOCTHIO
3emnn

8.24

IToTrenumanpHas YHEPIUs CKATOU MPYKUHBI

8.25

#H##Par##HKunernueckas sHeprus. TeopemMa O KHHETHYECKOU
SHEPTUU

8.26

Hi#H#Parf##3aKoH COXpaHEHUS! MEXaHUYECKOU SHEPTUU

8.27

[TpakTrueckue pabOTHI:

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS Opycka WU
IBIDKEHUS MIapHKa MO HAKJIOHHOHM IuiockocTH. OmpeneneHue
YCKOpPEHHs Tela IMpH PaBHOYCKOPEHHOM JIBUKEHHU IO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH NYyTH OT  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM ABUKEHHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUETHBIX
qHucel, TO  COOTBETCTBYIOUIME  IPOMEXKYTKH  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO AaBieHus. OnpeznencHue KodpQpHUIUEHTa TPEHUs
CKOJIb)KEHUSI. Omnpenenenue KECTKOCTU MPYKHUHBIL.
Omnpenenenve paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM
IBUKEHHMM  Tella [0  TOPU3OHTAJIbHOW  MOBEPXHOCTH.
Omnpenenenue paboThl CHIIBI YIIPYTOCTU MPHU MOABbEME Ipy3a C
MCTOJIb30BAHNEM HEIOJIBUKHOTO U TIOJIBUYKHOTO OJIOKOB

8.28

dusndyeckue SABJICHUS B npupoac: IMpUIMBbBI W OTJIHUBEI,
JABHXCHUEC T1JIAHET ComHaeuHOM CHUCTEMBI, pCAKTUBHOC IBUXCHUC
KHMBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: CHUIOMETP, JATYUKHU ITOJOKECHUS,
pacCTOAHUS U YCKOPEHHUS, PAKETHI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe  nBmwxkenwe. OCHOBHBIE — XapaKTEPUCTHUKH

91 KOJIeOaHUH: TIEPHOI, YaCTOTa, aMILIUTY/1a
9.2 MareMaTtnueckuii ¥ NPYXKUHHBIM MasaTHUKU. lIpeBpamenue
' SHEPTHUH MPHU KOJIeOATETLHOM JIBHKEHUN
9.3 3aryxatomue kojiebanus. BeinyxaeHHbie Konebanus. Pezonanc
Mexanndeckre BoJHBEL. ~CBolicTBa MEXaHUYECKHX  BOJIH.
9.4 [IpononbHBIE W MONEpEYHbIE BOJIHBL. [[JTMHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHn4yecKue BOJIHBI B TBEPAOM TeEle,
CEHCMUYECKHE BOJIHBI




9.5

3Byk. [')poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa

9.6

Nudpa3Byk u ynbpTpa3Byk

9.7

[IpakTuyeckue pabOTHI:

Omnpenenenre 4acToThl U epUoAa KojaeObaHui MaTeMaTHYeCKOTo
MasiTHUKA.

OmpeneneHne YacTOThl M TIEpUOJA KOJICOAHHWM TPY>KUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCUMOCTH nepuoaa KosieOaHuin
MIOJIBEILIEHHOTO K HUTHU Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCUMOCTH TE€pHOAA KOJICOAaHUH MPYKUHHOTO MAasTHUKA OT
Mmaccel rpys3a. [IpoBepka HE3aBHCHMOCTH IepHOAA KoyieOaHUH
rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHbl. M3Mepenne yckopeHnus cBOOOAHOTO NaeHUS

9.8

@u3nyeckue SBICHUSA B MPUPOJE: BOCHOPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, LYHAMH,
3X0

9.9

TexHuyeckne yCTpOHCTBA: IXO0JIOT, UCIOIB30BaHNE YIIBTPa3ByKa
B OBITY M TEXHHKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DNeKTpOMarHuTHOE  Moje.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH

10.2 [IIxana 3neKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopocts cBeta. BoiaHoBbIe
' CBOMCTBA CBETA

10 [IpakTuyeckue pabOTHI:
104 N3ydyeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOMIIBHOTO Tese(hoHa

10.5 dusnyeckue SBICHHUS B TMPUPOJE: OMOJOTUYECKOE [EHCTBHE
’ BUJUMOTO, YIbTPaQHOJIETOBOIO U PEHTI€HOBCKOTO U3TyYeHU I

10.6 TexHuyeckrue yCTpOMCTBA: UCIOJIb30BAHUE 3JIEKTPOMATrHUTHBIX
’ BOJIH U1l COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlydeBast monensb cBera. IcTouHnKU cBeTa

11.2 IIpssMonMHENHOE pacIpOCTPaHEHHUE CBETA

11.3 Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA

11 114 IIpenomiienne cBera. 3akoH mperoMieHus cBeTa. I[lonHoe
BHYTPEHHEE OTpaKEHUE CBETA

11.5 JIunza. Xon nyyel B IMH3E

11.6 Onrtuyeckas cuctema ¢oroarnrmapara, MUKPOCKOIA U TeJIECKOTa

117 I'maz  kak  onrudeckas  cucremMa.  biau3opykoctb U

IaIbHO30PKOCTD




11.8

Paznoxenue Oenoro cBera B cnekTp. Ombitel HeroToHA.
CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera

11.9

[IpakTuyeckue pabOTHI:

#i#HPar###lccnenoBanue  3aBUCUMOCTH  yrja  OTpaykE€HUs
CBETOBOTO JIy4a OT yIJIa MaJeHusl.

#H#HPar#H#13yueHne XxapakTepuCTUK M300paKeHUs TpeaMeTa B
IJIOCKOM 3€pKajie.

#H##Par##HccnienoBanue 3aBUCUMOCTH  yIJIa  MPEJIOMIICHUSA
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AYyX —
CTEKJIO».

#iHPart#lonydeHre n300pakeHU ¢ TOMOMIBIO COOMpArONIei
JIUH3BI.

#iHPar#H##OnpeneneHre GOKYCHOTO PACCTOSIHHS M ONTHYECKOM
CHJIBI COOMPAIOIIEH JTMH3BI.

HH##P ar###ONBITHI 110 Pa3JI0’KEHUIO OEIIOTO CBETA B CIIEKTP.
HHHPar##HONBITHL 110 BOCHIPHUATHIO I[BETA MPEAMETOB MPU HX
HaOJII0JICHUHN Yepe3 IIBETOBbIC (PUITBTPHI

11.10

®dusznyeckue sBieHUs B npupoje: 3atmeHuss Connua u JlyHsl,
[[BeTa TeJ, ONTHYECKHe siBIeHUs B armochepe (uBer HeOa,

pedpakius, pagyra, MUpax)

11.11

TexHuueckne yCTPOHCTBa: OYKHM, IEpUCKom, (¢oToanmapar,
ONTUYECKUE CBETOBO/bI

12

KBAHTOBGIE ABJIEHUA

12.1

OmnbiTel Pezepdopna u mimanerapHas Mojenb aTtoMa. Mojenb
aroma bopa

12.2

HUcnyckanne W morjomeHue cBera aTtomMoM. KBaHTHI.
JInHeluaTele CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs

12.4

Crtpoenue atomHoro siipa. HykioHHast Moziesib aTOMHOTO Sipa.
30TONEI

12.5

PannoaktuBHBIC peBparneHus. [lepuon momypacnaga aTOMHBIX
sep

12.6

SAnepHple peakuuu. 3aKOHBI COXpPAHEHMs 3apslOBOTO U
MaccoBOT'0 YHCEN

12.7

3Heprn;1 CBs3H aTOMHBLIX SAJICP. CBs13b MacChl U OHCPIrun

12.8

Peakuuu cuntesa u nenenus saep. Mcrounnku sneprun ConHIa
" 3BE3]

12.9

SAnepHas sHepretuka. J[elicTBUE paguOaKTUBHBIX U3JIy4YECHUN Ha
JKUBBIC OpraHU3MBbI

12.10

[TpakTrueckue pabOTHI:
HaGnronenue CrijloniHbIX M TMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.
HccnenoBanne TpPEeKOB: W3MEPEHHE JHEPTHH  YACTHIIBITIO




TOPMO3HOMY yTH (110 poTOrpadusim).
N3mepenne painoakTUBHOTO (hoHA

dusnueckue SIBIICHUS B IIPUPOLE: €CTECTBEHHBIN

211 palMOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, pPaIHOAKTUBHOE

' U3JIydE€HUE MPUPOIHBIX MHHEPAJIOB, ACHCTBHE PaJMOAaKTHBHBIX
U3JIy4EHUI Ha OPraHU3M 4eJI0BEKa

12.12 TexHUYeCcKHe YCTpPOMCTBA: CHEKTPOCKON, WHIAMBHAYaJIbHBIN

AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TpeOGOBaHKS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (pU3MKKM B HAY4HOH KapTHHE MUPA; CPOPMUPOBAHHOCTh
0a30BbIX TMPEJCTABICHUNW O 3aKOHOMEPHOM CBSI3M W ITO3HABAEMOCTH
ABJICHUH  TNPUPOABI, O  PpOJM  OSKCIEpUMeHTa B  (usmke, o
cucreMooOpasyomeil poiu (U3MKA B pa3sBUTHM €CTECTBEHHBIX HaYK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOUMU (PU3MUYECKUX 3HAHUHA U HUX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAY4YHOW KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOIECCOB
OKpPY’KaloIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUSA O BHJAX MaTepuH (BEIIECTBO W TOJIE), O JIBIKCHHH Kak criocobe
CYIIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHS
BEIIECTBA, O (PU3NYECKOH CYITHOCTH SIBICHUN NPHUPOAbI (MEXaHHUYECKHX,
TCIIJIOBBIX, 3JICKTPOMArunuTHBIX U KBaHTOBBIX); YMCHUC pa3jindyaThb SABJICHUSA
o OINHUCAHHUIO HX XAPaKTCPHLIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX NaHHOe (hU3MYecKoe SIBJICHHWE; YMEHHE Pacro3HaBaTh
NPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SIBICHHA B OKPYXAIOIIEM MHUDE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Brnagenue ocHoBaMM MOHSATHIHOIO ammapaTa ¥ CHUMBOJIMYECKOTO S3BIKA
(GU3UKM W UCMOJb30BaHUE MX Ui pEIICHHs Y4eOHBIX 3a/1ad; yMEHHE
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHUS U IPOLIECCHI,
UCIOJNB3YS PyH/IaMEHTAIbHbBIE H SMIIUPUUECKHUE 3aKOHBI

YMeHue OnuchiBaTh M3y4eHHBIC CBOWCTBA Tel M (DU3UYECKHE SBICHHUS,
UCTIONB3YS (PU3NUYECKUE BETHUNHBI

BraneHre ocHOBaMH METO/IOB HAYYHOTO IMO3HAHUS C YIETOM COOIIOICHUS
npaBuj 6e30macHoOro Tpyaa: HabmoneHne PU3NIECKux SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY U3
JAaHHOTO Habopa 00OpYAOBaHUS 1O MHCTPYKLIMHU, OMUCHIBATH XOJ OMbITA U
3aIMMCBIBATh €T0 PE3YIbTaThl, (POPMYIUPOBATH BHIBOJIBI,

MPOBCACHUC IMPAMBIX W KOCBCHHBIX H3M€peHHﬁ (bI/IBI/I‘IeCKI/IX BCIIMYHNH:
YMEHHE  ITUIAHUPOBATh  M3MEPEHHS,  CaMOCTOSTEIILHO  coOMparth
OKCIEPUMEHTATIBPHYIO YCTAaHOBKY TI0 WHCTPYKIIWHW, BBIYHCIISATH 3HAYCHHE
BEJIMYMHBI M aHAIM3UPOBATH TOIYYCHHBIC PE3YJIBTAThl C YIETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY U MPOBOJIUTH
HCCICAOBAHUC MO HHCTPYKIHHU, NPCACTABIIATH IMOJYYCHHLIC 3aBUCUMOCTU




¢u3nueckux BEIMYMH B BUAe TabmMI W TpauKOB, YYUTHIBAThH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIIeIOBAHMS

[TonnMaHue XapakTEepHBIX CBOMCTB (hU3MUYECKHX Mojenell (MarepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TEJNO, MOJEIU CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
SA7Ipa) U YMEHUE PUMEHATD UX JJIs1 O0bSICHEHUS (PU3MUECKUX POIIECCOB

YMeHnue o0bACHATh (U3NYECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM UHUCIE U
B KOHTEKCTE CHUTyallMl MPAKTUKO-OPUECHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU n CTPOUTH
O00BSICHEHHE C OMOpPOM Ha H3Y4YCHHBIC CBOWCTBA (DM3MYECKHUX SIBICHHIA,
busznyecKre 3aKOHBI, 3AaKOHOMEPHOCTH U MOJICTTH

YMeHue pemarh pacuéTHbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIOJIBb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3MUECKUE BETUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCIOBUE 3aJ[aud, BBIABIATH HEJOCTAIOLINE JAaHHBIE,
BBIOMpATh 3aKOHBI U (GOpPMYNbI, HEOOXOAMMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIIPAaBOYHBIC JaHHBIC, NMPOBOAMTH PACYETHI U OIICHHUBATh
PEATMCTHYHOCTD TOJYYCHHOTO 3HaueHHs (PU3NYECKOW BETMYUHBI, yMEHHE
OIIPEICTATh Pa3MEPHOCTh (DU3NYECKOW BEIMYMHBI, MOJTYYCHHOW NpHU
peILIeHNH 3a1a91

YMeHHe XapaKTepu30BaTh IPUHIIUIIBI JEUCTBUSA TEXHUUECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHMUYECKHX
IPOILIECCOB 110 UX OIMMCAHUIO, HCIOJIB3Ysl 3HAHUS O CBOWCTBAX (PU3NYECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH

10

YMeHHe UCTONb30BaTh 3HAHUSA O (PU3NYECKHUX SIBICHHUSIX B IOBCEIHEBHOU
KHU3HU JUId oOecriedeHus Oe30MacHOCTH NpU OOpalieHud ¢ OBITOBBIMHU
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3II0POBbS M
COOJIOICHUST HOPM SKOJIOTHYECKOTO TOBEACHHS B OKpYKAIoOIIEH cpene;
NOHMMaHHE HEOOXOAWMOCTH NPUMEHEHHS JOCTIKEHUH OQU3UKH U
TEXHOJIOTUH [UIS PAIlHOHATBHOTO MPUPOIOTIOIH30BAHMS

11

OnbIT moOMCKa, MpeoOpa3oBaHMsl W MPEACTaBICHHS  UHPOpPMALUU
(GU3MYECKOTO  COoNepKaHUsT C  HWCIOJIb30BaHWEM  WH(OpPMaIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJOTWH; YMEHHE OIEHHBATh JIOCTOBEPHOCTH
MOJIYydCHHOW  MH(pOpMalMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH W
JONOJHUTEIBHBIX HCTOYHWKOB; YMEHHE HCIOJIB30BaTh MPU BBHINOJIHEHHH
y4eOHBIX  3aJaHuil HAYYHO-TIOMYJSIPHYIO JINTEparypy (U3UUECKOro
COJIepKaHus, CIIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT; BiaaeHne
0a30BbIMM HaBbIKaMH IpeoOpa3zoBaHMUs MH(OpMAIMM W3 OIHON 3HAKOBOM
CHCTEMBI B JpPYryl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHbBIC U
yCTHBIE COOOIICHUS HAa OCHOBE HH(OPMAITUHU U3 HECKOJIBKUX UCTOYHUKOB




INNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
on

1 MEXAHUWYECKUE ABJIEHUA

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
JIBYDKEHUS

1.1

PaBHoMepHOEe W HepaBHOMepHOe nBWxkeHue. Cpemnsis ckopoctb. Dopmyna s
1.2 BBIYMCIIEHHS CpEIHEH CKOPOCTH: V = S/t

PaBHOMEpHOE NPAMOJIMHENHOE ABMKEHHUE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO IBUXKEHUS:

L3 x(f)=x,+vt

I'paduku  3aBUCMMOCTH OT BpEeMEHH IS MPOEKUUH CKOPOCTH, MPOCKIUH
NepPEMELIEHUS, TyTH, KOOPAUHATHI IPU PAaBHOMEPHOM IMPSMOJIMHENHOM JBUKEHUN

3aBUCHUMOCTb KOOpAMHATBl Tejla OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
IIPSIMOJIMHEVMHOTO IBUKCHUSL:

Sl =v,, #i+a,*

(] [

@opMyIbl Ul MPOEKINH MEPEMEILEHUS, TPOEKINN CKOPOCTH U MPOEKLUNUN YCKOPEHHUS
IIPY PaBHOYCKOPEHHOM NPSIMOJINHENHOM JIBUKEHUU:

EL2
1.4 -Sx(i‘]=v‘}x'?+ﬂx'3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

['paduku 3aBUCUMOCTH OT BPEMEHM ISl MPOEKIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH,
IOPOEKIMH TEepEeMEIlEeHUs], KOOpAUHAThl MPH PABHOYCKOPEHHOM MPSAMOJIMHEHHOM
JBUKEHUHT

CBoOomHoe manenue. Dopmysbl, OMHCHIBAIOIME CBOOOAHOE TMAJCHHE Tela IIOo
15 BEpTUKAIN (JBM)KEHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3€MJIN).
' ['padpyiku 3aBUCUMOCTH OT BpEMEHU TSl MPOEKIIMKM YCKOPEHUSI, TPOCKITUU CKOPOCTH U

KOOpJAUWHATEI ITPpHU CBO6OI[HOM NMaaCHWM TCJia IO BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBM)KECHUS TeJa 10 OKPY)KHOCTU. HarpaBiieHre cCKkopocTu.
1.6 ~ ®opmyna uisi BBIYMCIEHUS CKOPOCTH YE€pe3 paguyc OKPYXKHOCTH M IEpUOJ
oOpareHus:




LentpocTpemutenbHoe yckopenue. Hampapienue HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyna sl BHIYUCICHUS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
vl
T

Macca. I1notHocts Bemecta. Popmyia 1 BBIYUCICHUS ITIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekropHas ¢pusudeckas BennynHa. CIoXeHUe Chil
1.9  SBnenue unepuuu. [lepsoiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEO
Bzaumopeiictsue Ten. Tperuit 3akoH HproToHa:
1.11 F p _P-l—}E
TpeHne mnokos M TpeHHE CKOyIbKeHus. PopMyna [y BBIYMCIECHUS MOJYJS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aepopMaiii. 3aKkoH ynpyroit aegopmaruu
(3akoH 'yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=Gg. 1 _2

'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

®dopmyna 17151 BBIYUCIICHHS CHITBI TSKECTH BOJIM3U TToBepxHOCTH 3emun: F = mg.
JBuwxenue mnanet Bokpyr Connua. [lepBas kocMuueckast ckopocts. HeBecomocTs u

HEePErpy3Ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeJIMYUHa.
p=mi

Nmnynec cucremsl tein. M3menenue ummyibca. IMmyinbsce cumsl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JISI 3aMKHYTOM CHCTEMBI TEJ:
D=0, i, U, =const

PeakTuBHOE IBHKEHUE

1.17

Mexanuueckast pabota. @opmyna Asisi BBIMUCICHHUS paOOThI CUIIBL:

A=Fsoosc

Mexanuueckas MOIIHOCTE:

=24
I

1.18

Kunernueckas v moteHIManbHast sHeprust. @opMyia sl BEIYUCICHUS KHHETHYECKON
SHEPIHU:

2
E -
2
TeopeMa o kuHeTHuecKou sHeprun. Gopmyra 1 BHIYUCICHUS OTCHIMAIBHON
JHEPrUU TeJa, OJHATOTO
HaJ 3eMIIEN:

E,= mgh

1.19

MexaHudeckasi SHEPTHs:
E=E;+E ?
3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS

MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWJI TpeHUs: E = const.
[IpeBpamieHue MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuitel: M - Fl.
VYcnoBue paBHOBECHUS pblyara:




M +M +..=0
[TonaBuxHBIN 1 HeTTOABWKHBIN O0510KU. KITJ[ mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
d)opMyJIa JJI1 BBIYHUCJIICHUSA JAaBJICHUA TBép[[OI‘O TCJa:
F
P=—5-
JlaBiieHue ra3a. ATMOC(epHOE 1aBICHHE.
FHI[pOCTaTquCKOG AABJICHUC BHYTPU KUIKOCTHU.
dopMyia 11 BBIYMCIICHUS 1ABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuil npecc

1.23

3akoH Apxumena. @opMyna aJig onpeaeaeHus BHITATKUBAIOMIEH CUJIIbI, TEHCTBYIOLIEH
Ha TeJO, MOTPYKEHHOE B KUJKOCTh WJIH Ta3:

Fap =PEV

YcnoBue nnaBanud Teia. [1maBanue CYI0B M BO3AYyXOILIaBaHUEC

1.24

Mexanuueckue KonebaHus. AMIUIMTYJA, MEPUOA M dYacToTa KojeOaHuil. dopmya,
CBSI3BIBAIOILAS YACTOTY U MEPHO/] KOJIeOaHMIA:

voL
T

1.25

MaremaTtuueckuii ©W  OPYKUHHBIA  MasTHUKU. [IpeBpaiieHue sSHeprud  mOpu
K0J1e0aTeIbHOM JABH)KEHUU

1.26

3aryxatomue konedbanus. Beinyxenusie konebanus. Pezonanc

1.27

Mexanudeckre BoaHbI. [IpogosibHbIE U MONIepedYHble BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh
pacnpoCcTpaHeHusl BOJIHbL:

h=v-T

1.28

3Byk. ['poMKOCTHh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAaHUIE ABYX
cpen. Uudpa3Byk u yabpTpasByk

1.29

IIpaxmuueckue pabomul

H3mepenue cpeHel INIOTHOCTH BELIECTBA; ApXUMENOBOU CHUIIBL; KECTKOCTHU MPYKUHBL;
K03(ppULIMEHTa TPEHUS CKOJIBKEHUS; paOOThI CHJIbI TPEHHUS, CHJIbl YIPYTOCTH; CpeIHEN
CKOpOCTH JBI)KEHHSI OpycKa IO HAKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka IpH
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4acTOThl M Iepuoja  KojebaHui
MaTeMaTHYeCKOro MasiTHUKA; 4acTOThI U NEPHOAA KOJIeOaHUHN NMPYKUHHOTO MasTHUKA;




MOMEHTa CHIIbI, JCHCTBYIOLIETO HA pbIYar; padOThl CUJIBI YIPYrOCTH MPU TMOABEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO OJI0Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00bEMa OTPY)KEHHOW YacTH Tela
U OT TUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTHU BBITQJIKMBAIOLIEH CHJIBI OT MAacChl Tea;
CUJIbI TPCHUA CKOJIBXKCHHUA OT CUJIBI HOPMAJIBHOTO JABJICHUA W OT pOJa MOBCPXHOCTHU,
CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHH AedopMaluy MPYKUHBL
YCKOpEeHUsl OpyCKa OT yria HakJOHA HaIpaBJISIONICH; mepuoaa (4acToThl) KoeOaHui
HUTAHOI'O MassTHUKA OT AJIMHBI HUTH; TICpHUOAA KOH€6aHHﬁ MNPpY>XUHHOI'O MasATHUKA OT
Macchl Tpy3a U KECTKOCTU TMPYKUHBI, HCCIEIOBAHUE HE3aBUCUMOCTH TIE€pHOJIa
KoJie0aHUN HUTSHOTO MasTHHUKAa OT Macchl rpy3a. [IpoBepka yclnoBHUs paBHOBECHS
phluara

Qusuueckue A61eHUs 6 npupode. NPUMEPHI IBHKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOU U HEKUBOU IPUPOJE, ACUCTBUE CUJIbI TPEHUS B IIPUPOAE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBWKeHUE IUIaHEeT COJIHEYHOW CHCTEMBI, PEAKTUBHOE [BHKCHUE >KHBBIX

1.30 OpPraHU3MOB, pPblYard B TeJIe YeJOBeKa, BIMSHUE aTMOC(EpHOro NaBICHUS Ha JKUBOM
OpraHu3M, IUJJaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETpSICEHUE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpoticmea: CHOUJOMETpP, JaTUYUKU TOJOXKEHUS, PpACCTOSHUSA U
YCKOPEHUS, JUHAMOMETP, MOJIIUITHUKH, PAKEThI, pblUar, NOJABM>KHBIA M HEMOIBH>KHBIN

1.31 | 6yoku, HAKJIOHHAS MIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOLIAIONINECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKHUM ITpecc, MAaHOMETP, OapoOMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, CIIOJIb30BAHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOECHUS BELIECTBA.

2.1 Mogenu  TBEPHOrO, JKUAKOTO W ra3oo0pa3HOrO0  COCTOSHHUM  BEIIeCTBa.
Kpucrannuueckue u amopdHsie Tena

9 JBmxenue vactul BemecTBa. CBs3b CKOPOCTH JIBMKEHHUSI YACTHI[ C TEMIIEPATYPOM.

’ bpoyHoBckoe nBmkenue, muddys3us

2.3 CMmauuBaHME U KaNWUISIPHBIE SABJICHUS

2.4 | TennoBoe pacHIMPEHUE U CKATHE

2.5 TermnmoBoe paBHOBECHE

6 BuyTtpennsis sHeprus. Pabora u temonepenada kak crmocoObl M3MEHEHUSI BHYTpEHHEH

' SHEPruu

2.7 Buasl Temionepenaydn: TEmIONPOBOIHOCTb, KOHBEKIIHS, U3JTyYEHUE
HarpeBanue u oxnaxaenue tein. KoauduecTBo TEMaoThl. Y AelibHas TEMIOEMKOCTD:

2 o=am(ty-1)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:

2.9 Ql +Q;3 1 =0

2.10  Hcnapenue n KoHJeHcalus. VI3MeHeHne BHYTPEHHEN YHEPTUM B MPOIECCE UCTIAPECHUS




U KoHAeHcanuu. Kunenne swuakoctu. Y aenpHas Terora napoobdpasoBanus: L = O/m

2.11  BnaxHocTb Bo3ayXa
[InaBnenue m kpucrammsauus. M3MeHeHHe BHYTpEHHEW DSHEPIUM IIPU IUIABICHUU U
KpUCTAJUIM3alUU. Y JeNbHAs TEIUIOTA TUIABJICHUS:
2.12 0]
- m
)13 BHyTpeHHsIs 3HEeprusi CropaHus TOIUIMBA. Y I€JbHAs TEIUIOTA CrOpaHus TOIUIMBA: ¢ =
’ O/m
2.14  Ilpunnumnel paboTs! TemaoBsix Asurateneid. KI1J[ remmoBoro aurarens
Ipakxmuueckue pabomul
N3mepenne yaenbHONM TEIUIOEMKOCTM METAJUIMYECKOTO LWIMHApPA; KOJWYECTBa
TEIUIOTHI, MOJYYEHHOI'O BOJON KOMHATHOW TeMmmepaTypbl (PMKCHPOBAHHOM MaccChl, B
515 KOTOPYIO OMYIIEH HarpeThlil LUIWHIP; KOJWYECTBA TEIUIOThI, OTIAHHOTO HAarpeThIiM
’ LUJIUHAPOM, IOCIIE ONYCKAaHUs €ro B BOAY KOMHATHOW TEMIIEpATypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/lyXa; YAEIbHOM TEIUIOTHI IUIaBJICHHUs Jibja. VMccneqoBaHue u3MeHEeHUs
TEMIEpaTypbl BOJbI MpPH pA3IUYHBIX YCIOBUSX; SBJIEHUS TeIIOOOMEHa MpHU
CMELIMBAaHUM XOJIOJHOM U ropsiuer BOJBI; MPOLECCa UCTIAPEHUS
Qusuueckue a61enusi 8 npupooe. TOBEPXHOCTHOE HATSXKEHUE U KaWJUIAPHBIC SIBJICHUS
2.16 B mpuponae, KpucTauibl B mpupoiae, usnydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa
Texnuueckue ycmpoticmea: KanwuIApbl, MPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17  XKUAKOCTHBIM TEPMOMETp, AATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, ICKUXPOMETP, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnekTpusanus Tei. [[Ba Buja aIeKTpUUeCKUX 3apsioB
3.2 = BsaumopelicTBuE 3apsKeHHBIX Tel. 3akoH KynoHa
33 3aKOH COXpaHEHHMS JIEKTPUUECKOTOo 3apsiaa
34 Onektpuueckoe  none.  Hanpsx€HHocTes  anekrpudeckoro  momst.  [IpuHiun
' CYNEPIIO3UIUH JIEKTPUUECKHUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenu  snextpuyeckux  3apsfoB. [leficTBHE  DIEKTPUYECKOrO MO  Ha
’ 3JeKTpUYECKUe 3apsabl. [I[pOBOHUKH U TUANEKTPUKH
[TocTostHHbIN 3nekTpuueckuil Tok. JleWcTBus siexkTpuyeckoro Ttoka. Cuina Toka.
3.6  Hampskenue.
I=q/t,U=A4/4q
37 DIIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
' R = pl/S
3.8 3akon Oma mJ1s yyacTka anekrtpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUSA:

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

F

CMenaHHbIE COCAUHCHUA MMPOBOAHHUKOB

3.10  PaGota u MOIIHOCTH ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jxxoyns — Jlenia:
3.11 0=1I 2 Rt
312 OmneiT Opcrena. MarHuTHOE 10JI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOMN
' UHIYKIHN
3.13 | MarguTtHoe noJjie MOCTOSHHOT0 MaruuTta. B3anMoaelcTBUE IIOCTOSIHHBIX MArHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJIs1 HA IPOBOJHUK C TOKOM
3.15  Omneitel ®apanes. SABieHne 1eKTpoMariuTHOW nHAYKUMHU. [TpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepeHne 3IeKTpUYecKOro CONPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAIPsDKEHUs Ha KOHLAX IPOBOAHMKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
' JUIMHBl  NIPOBOJHMKA, IUIOHIAJM €ro IOMNEpPEYHOr0 CEYEHUS U  YACIbHOIO
COINPOTHBIICHUS.
[IpoBepka mpaBuna [Uisl AJIEKTPUYECKOTO HANPSDKEHUS IPU  IOCIEI0BATEIbHOM
COCIMHEHUU IPOBOJHUKOB; TMpaBHUia JUIsl CHUJIBl DJIEKTPUYECKOIO TOKa IpHU
napauieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHUs 6 npupode. DIEKTPUUYECKHE SBJICHUS B aTMmocdepe,
3.17 | BNEKTPUYECTBO JKUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMIIH, APEid MOITIOCOB, POJb
MarHUTHOTO TOJIS 715 )KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 AIIEKTPUUYECKOW  DHEPTUH, JJIEKTPOOCBETUTENIbHBIE TMPUOOPHI, HarpeBaTelbHbIC
' AIIEKTPONPUOOPH!  (IIPUMEPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JIEKTPOMArHUT,
AJIEKTPOJIBUTaTENb ITOCTOSSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa
3.19  DnexkTpomarHuTHbIE BOJHBI. [1IKana 3J1eKTpOMarHUTHBIX BOJH
3.20 | JlyueBas mognenb cBeta. IIpsmonnHeiiHOe pacipocTpaHEHHE CBETa
3.21  3axon oTpaxeHus ceta. [Imockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETA
3.23  Jlucnepcus cBeta
394 JIunza. Xon nyueid B mH3e. DoKycHOE paccTosiHue JUH3bl. OnTUYecKas CHIIa JIMH3BI:
’ D=1/F
3.25 TI'nas kak ontuyeckas cucreMa. OnTH4ecKue npudopsl
396 Ipaxmuueckue pabomul

#HH##Par###I3MepeHre ONTUYECKOM CHITBI COOMparoIiel TUH3bI; POKYCHOTO PaCCTOSTHUS




coOuparomield TUH3BI (0 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U H300paKeHUS,
KOT/Ia MPeIMET PACIOIOKEH B IBOMHOM (DoKyce), ToKazaTess MPeIoMIICHUS CTEKIIa.
###Par### ccnenoBanue  CBOMCTBA HM300paKEHUs, TMIOJIYYEHHOTO C  ITOMOIIBIO
cobuparomie JUH3bI; M3MEHEHHS (POKYCHOTO PACCTOSIHHS JBYX CIIOKCHHBIX JIMH3;
3aBUCUMOCTH yTja TPEJIOMJICHHS CBETOBOTO Jiyda OT yIjla TaJcHUs Ha TpaHUIe
«BO3/yX — CTEKJIO»

Dusuueckue sA61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a n .HYHBI, OBE€Ta TCJI, OIITHYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPaXK)
3.28  Texnuueckue ycmpoucmea: 04KH, EPUCKOT, (hOoToarmapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
4.1 = PagnoakTuUBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakiu anbda-u Oera-pacnana
4.2 | OmsiTel Pezepdopaa mo paccessauto anbda-yactuil. [Inanerapuas Moaens atoma
4.3  Cocras aromMHOro sigpa. M3oTomnsl
4.4 [lepuon monypacnana aTOMHBIX SIAEP
4.5  SlnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsJ0BOTO U MacCOBOT'O YHCEI
Qusuueckue A61eHUs 8 Npupooe: eCTECTBEHHBIM paJMOaKTUBHBIN (OH, KOCMUYECKHE
4.6  1y4d, palMOaKTUBHOE U3ITy4YCHHE MPUPOTHBIX MUHEPAJIOB, JCWCTBUE PaJHOAKTUBHBIX
W3JIyYEHHU Ha OpraHu3M YeloBeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHAYaJIbHBIM 103UMETp, Kamepa

Bunscona, simepHast sHepreTrka




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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