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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJieHA Ha OCHOBE MOJIOXKEHUW W TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
yIiyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl, IIPEICTaBICHHbIX
B ®I'OC 00O, a Taxxe ¢ yu€tom denepaibHOl pabodeit mporpaMMbl BOCIIUTaHUS
u Konuenuuu npenogaBanus yaueOHoro npeamera «Ousuka.

Copmepxanue mporpaMmbl MO (DM3HKE HANPABICHO Ha YJIOBIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB O0YYaIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3UYECKUX 3HAaHUW, U Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmuxcda. B mnporpamme no (u3uke y4uThHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00yUYeHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOydeHus (Mo Kjaccam), mpejaraeT NpUMEpPHYIO MMOCIe0BaTeIbHOCTD
U3YYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yUarouXCsl.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbI0 OKa3aHWUs METOJIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMeI 10 y4eOHOMY MpEeIMETY.

dusuka SBISETCAS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SABJICHUH, HW3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DU3UYECKOU
reorpagued, BHOCUT BKJIaJ B  E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
0o0pa3oBaHusi COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

Wzyuyenne ¢usuku Ha YriayOJE€HHOM YpOBHE IMPENIoiaraeT YBEPEHHOE
BJIAJICHUE CJIeIyIOLUMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3yOLUMHU
€CTECTBEHHOHAYYHYI0 T'PAaMOTHOCTh: HAYYHO OOBSICHATH SIBJICHUS; OIICHUBATH U
MOHUMAaTh OCOOEHHOCTH HAyYHOT'O MCCIIEIOBAHUS; MHTEPIPETUPOBATH JAaHHBIE U
UCITOJI30BaTh HAYYHBIE 10KA3aTEIbCTBA AJIS [TOTYYEHUS BBIBOJOB.

[lenn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO O0OIIET0 0O0pa3oBaHUSs
onpenenensl B KoHnenuuu mnpenofaBaHus yudeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHbIE  001Ie00pa3oBaTeIbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).

[enu nzydenust u3uKu Ha YrIIyOJIEHHOM YPOBHE:
pa3BUTHE HWHTEpeca M CTPEMJICHHs OOyYarouMxcsi K HAay4YHOMY M3yUYEHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUHA O HAYYHOM MeEToJe TO3HaHus U (OPMUPOBAHUE
UCCJIEIOBATENICKOIO OTHOILIEGHUS K OKPYXAIOMIMM SIBICHUSM; (HOPMHUPOBAHHE
HAy4YHOT'O MHPOBO33PEHHUSI KaK pe3yJibTaTa U3yUYEHHUsI OCHOB CTPOCHHUS MaTepUu U
byHIaMEHTaIbHBIX 3aKOHOB  (M3UKK; (OPMHUPOBAHHE YMEHHMU MPUMEHSThH
dbu3nyueckue 3HaHUSA W HAy4YHbIE JIOKa3aTeNIbCTBA ISl OOBSCHEHHUS OKPYKAIOIIMX
ABJIEHUH; (POPMUPOBAHUE TPECTABICHUN O poiu (U3HUKHU IS Pa3BUTHUSL IPYTUX
€CTECTBCHHBIX HayK, TEXHHUKH M TEXHOJOTWH; pa3BUTHE MPEACTaBICHUN O
BO3MOXHBIX cepax Oynyuieil npodeccuoHanbHOW AEATEIBHOCTHU, CBA3AHHOM C
Gbu3MKON, MOATrOTOBKA K JaibHEHIieMy oOOy4YeHUI0O B 3TOM HallpaBJICHUWU;
(dbopMUpOBaHKE TOTOBHOCTH K JalbHEHUIIEMY M3YUCHUIO (PU3MKU HA yriayOnEHHOM
YpOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiel oOydeHHs Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.
JlocTikeHrne 3TUX 1esield mporpaMMbl 1Mo (pU3MKe HA YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1ay:
npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHMU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npUOOpEeTEHNE YMEHUM aHaM3UPOBATh U OOBACHATH (DU3MYECKUE SIBICHHUS Ha
OCHOBE M3YyUYEHHBIX (PU3MUECKHX 3aKOHOB M 3aKOHOMEPHOCTEH;
OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a/ay, TPEOYIOIIMX
CO3MaHUS U WCIIOJIb30BaHUA (PU3UUECKHX MOJENCH, BKJIIOYas TBOPYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4U;
pa3BUTHE MCCIEOBATEIbCKUX YMEHMI: HaOMonaTh SBICHUS U HU3MEPATH
(bu3nYecKue BEIUMUUHBI, BBIJIBUTATh TUIOTE3bl U MpeAaraTb SKCIepUMEHTAIbHbIE
CHocoObl UX MPOBEPKH, MJIAHUPOBATH U MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJyUEHHBIC JAHHbBIE U JI€TaTh BHIBOJIBI;
OCBO€HHE MPUEMOB paboThl ¢ HH(POpMaren GU3NUECKOTO COACPKAHMS, BKIIIOYAs
UHOPMAIIMI0O O COBPEMEHHBIX JIOCTHXKEHUSAX (U3UKU, MHTEpIpeTauus u
KPUTUYECKOE OLICHUBaHUE UH(OpMAIUY;
3HAKOMCTBO CO cdepamu MpodeCcCUOHANBHONW NESITEIbHOCTH, CBSI3aHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHKECHHUSX
dbuznyeckoir Hayku. Ha usyuenue ¢uszuku (yriryOnEHHBI ypOBEHb) Ha YpPOBHE
OCHOBHOTI0 00111eT0 0Opa3zoBaHust oTBoaAuTCs 340 vacos: B 7 kiacce — 102 gaca (3
yaca B Hezleno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 136 yacoB
(4 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (PJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXKINpeAMEeTHbIe cBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

dusznueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
Uzmepenne Qusnueckux BeauuuH. OTanoHbl. Ousmueckue mnpudopsl. llena
nenenusi. [lorpemnocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
nabopaTopHbIM 00opyaoBaHMEM. MexayHapoaHas cuctema eauHull. [lepeBoa
BHECUCTEMHBIX eAuHuUIl B euHUIBI CU.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4arOT MPUPOLIY.
EcTecTBEeHHO-HAYUYHBIM METOJl IO3HAHMS: HAOJIOACHHE, MOCTaHOBKA HAyYHOI'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETEH.

Jlemoncmpayuu.

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

®duznyeckre NpuOOPbHl U MPOLEAYpa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

Omnpenenenve 1EHbI ASIEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan v oobéMa. MeTo 1 nmajeTku.

N3mepenne BpemMeHH.

N3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo1 psiaoB.

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

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWIKEHHMS YacTHL C
temnepatypoii. bpoyHoBckoe npuxenue. Juddysus. BzaumoseiicTBue yacTuil
BEILIECTBA: IIPUTSKECHUE U OTTAIIKUBAHUE.

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



arperaTHbBIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJIBI.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysun.

HalGmronenue siBiaeHuil, 0OBSICHIIONUXCS MPUTHKEHUEM WIIH OTTAIKUBAHUEM
YaCcTUL BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

OrneHka quaMeTpa aToMa METOJIOM PSOB (C UCIIONIb30BaHUEM (oTorpaduii).

OnpIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYIKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepemenienne. PaBHOMepHOE H
HEepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nerokeHust Tenn. Ckopoctb. CpeHss CKOPOCTh MPU HEPABHOMEPHOM JBHXKCHUHU.
Pacu€T myTtu 1 BpeMEHU JBUXKECHUSI.

['paduwku  3aBUCMMOCTEW BENWYMH, OMHMCHIBAIOIUX JBIKeHHE. OOmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHUA. CIlIokKEHUE CKOpPOCTed JUIsl Tell,
JBHOKYILUXCS MMAPAIIIENBHO.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Tenl Kak NpHYMHA
W3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTyNaTeabHOM JBWXEHUU. IInoTHocTh BemecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecM M CIUIABBI
[ToBEpXHOCTHAs U JIMHEWHAs INIOTHOCTb.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuia ynpyroctd U 3akoH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Itanerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HAIMPABJIEHHBIX MO OJHOUN mpsiMol. PaBHonelcTByomas cui. Cuia TpeHus.
TpeHue CKOIbXKEHUS W TPEHHUE IOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHHUS Tela.

H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHMUS.

HaOmronenue siBieHus1 THEPIUU.

Habmronenue nsmMeHeHusi CKOpOCTH MPH B3aUMOICHCTBUM TEIL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimeol.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOU IIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBL.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBKEHHS OT
CHUJIbI IABJIEHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIIEHUS U YBEJIMYEHUS JABICHUS.
JlaBnenue ras3a. 3aBUCHMOCTh JABJIICHHsS raza OT 00bEMa U TEMIIEpaTyphl.
[lepenaya naBiieHUst TBEPABIMU TEJNAMU, KUJAKOCTSIMU M razamu. 3akoH [lackais.
[ITHeBMaTHUECKME MAILIUHBI.

3aBUCUMOCTh  JABJICHHWS  JKUJIKOCTA  OT  TJIYOWHBI  TOTPYXKEHUS.
I'mapocratnueckuit mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MeXaHu3Mbl. VICroiap30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTporCTBO BOAOIIPOBOIA.

Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuduHbl CyliecTBOBaHUSA
BO3aylHOW o6osouku 3emiu. Onbit Toppuuermu. M3mepenue armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 11 U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y coBUE BOSHUKHOBEHHUS BHITATKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. BozmyxomiaBaHue.

Jlemoncmpayuu.

3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs: COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYyKEHHON B KUIKOCTh
YacTHU TeJa U IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TJIOTHOCTEN TeJla U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BbITAIKUBAIOLIEN CUJIBL, IEUCTBYIOIIEH HA TEJI0, MOTPYXKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO B
YKUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy3010AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTta JIJIsl CUJl, HAIPABJICHHBIX BJOJIb JIMHUU MTEPEMEILECHUS.
MomniHocCTb.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJMCIACT, HAKIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MoMeHTOB. [IpuMeHeHme TmpaBuia paBHOBECHS phluara K OJIOKy. «30510TOe
npaBuio» mexanuku. KITJ[ mpoctbix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexannueckass »sHeprusa. KuHeTnueckas W NOTEHUUAIbHAS SHEPTHUS.
[IpeBpalienrie 0OJTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Jemoncmpauyuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanne ycnoBuid paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3yuenue npaBuia peluara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOABMIKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YOPYTOCTH MPU MOIABEME TPY30B MPHU TTOMOIIH
MOJIBYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KIIACC

Pa3znen 6. TeruioBble ABJIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JJIsi HOBBIX



TEXHOJOTHM. TEeXHOIOTMH TONyYeHUsI HCKYCCTBEHHBIX anMa3oB. OObsiCHEHHE
CBOWCTB T'a30B, KUJIKOCTEU U TBEPABIX TEJ HA OCHOBE IOJOKECHUN MOJEKYJISAPHO-
KMHETUYECKOU Teopuun. [I0BEpXHOCTHOE HATSKEHWE, CMAadyMBaHUE, KAITUJUISPHBIC
ABJICHUS. TEIUIOBOE pACIIMPEHUE U C)KATHE. 3aBUCHMOCTb JABJIEHUSA ras3a oOT
00bEMa, TeMIiepaTyphl.

Temneparypa. CBsi3b TeMHepaTypbl CO CpPeAHEH KUHETHYECKOM 3HEpruei
TEILIOBOIO IBUXKEHUS YacCTHUILl. TeMnepaTypHbIe IIKAJIBI.

Buytpennsis  sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
Terionepeaaya U COBEpUICHUE paboThI. Bunpr TEIJIONEPEAAUH:
TEIUIONPOBOJIHOCTh, KOHBEKIMS, U3NydeHue. Buapl Temionepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BELIECTBA. TeMI000MeH U
TeIsI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMe TEIIOBOTO OalaHca.

[InaBiieHrEe U OTBEPAECBAHUE KPUCTAJUIMUYECKUX BEILIECTB. Y ACNIbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPATypbl  KUNEHUS  OT
aTMocepHoro maaBicHUs. HachllieHHBI W HEHACHINEHHBIN map. BiakHOCTH
BO3/yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunuumner pabotel TemnoBbix aurareneil. KIIJ| TemmoBoro asuraresns.
TennoBple nABUraTeNy M 3alIUTa OKPYKAOLIEHW cCpeabl. TensoBele MOTEpU B
TEIUIOCETSX.

3aKOH COXpAaHEHUS U MPEBPALICHUS SHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
MPOIIECCaX.

Jlemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHHUSI.

Ha6monenne nuddysuu.

HaGmiogenue sBIEHUN MOBEPXHOCTHOTO HATSHKEHHUS, CMauyMBaHUS U
KAIWUIAPHBIX SBJICHUM.

Habmronenune TenioBoro pacimpeHus Tel.

W3meHeHnne naBieHus rasa Mpu HU3MEHEHMH OOBbEMA M HArpeBaHUU WU
OXJIAXKICHUH.

[IpaBuiia u3MepeHUs TEMITEPATYPBHI.

Bune! Teruionepenauu.

OxJakieHue Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

HaOmronenne xuneuus.

Habnronenue noctossHCTBa TeMIepaTypbl IPH IUIABJICHUU.



Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

M3mepeHne Ttemmeparypbl NP MOMOIIKA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnbITEl IO HAOJIIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue AaBieHUs BO3yXa B Oa/IOHE IINPULIA.

HccnenoBanre 3aBUCHUMOCTH JIaBJIEHUs BO3JyxXa OT e€ro o0ObéMa U
TEMIIEpaTyphbl.

[TpoBepka rUMOTE3bI IUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmiogenne wu3MeHEHUs BHYTPEHHEH SHepruu Tejla B  pe3yJbTaTe
TeIUIonepeauu U paboThl BHEIIHUX CHJL.

HccnenoBanue sBIEHUA TEIJIOOOMEHAa IMPH CMEIIMBAHUU XOJOJHOW U
ropsi4eu BOJBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOIYYEHHOTO BOAOW MPHU TEIIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIWJIMHIPOM.

OnpeneneHre MOIHOCTY TEIUIOBBIX NOTEPH (3akoH HproTOHa-PrxMaHa).

OnpeneneHue yIeapHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCIIapeHus.

Ornpenenenue OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonercTBue
3apsKeHHBIX Tel. 3akoH Kynona.

Onekrpudeckoe mnoJie. Hanpsx€HHOCTh 3iekTpuueckoro noiis. IlpuHnmn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne artoma. IIpoBOIHMKM, MAMAIEKTPUKH M MOJYNPOBOAHUKU. 3aKOH
COXPAHEHUS ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOe HAMPSHKEHUE. AMIIEPMET]
Y BOJIBTMETP B LIENU MOCTOSTHHOTO TOKA. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHBJEHUE BellecTBa. 3akoH Oma 1s yyactka nenu. llocnenoBarensHoe u
napajuielbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B 1lenu MOCTOSIHHOrO TOKA. 3aKOH



Oma s monnoil uenu. IlpaBuna Kupxroda. Pacu€r mpocThiX 3nmeKTpUUecKHX
ueneii. HenmHelHbIe 3J1€MEHTHI.

PaGora u wMomHOCT 3yeKTpuyeckoro Toka. 3akoH Jlxoynsa-Jlenna.
DJIEKTPUYECKUE LIETH U MTOTPEOUTENH IISKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTtostHHBIE  MarHuThl.  B3amMmoaencTBHE  MHOCTOSHHBIX  MAarHHTOB.
MarauTtHoe nmoie. MaruuTHoe 1ojie 3eMJIM 1 €T0 3HaueHUE IS JKM3HU Ha 3emile.
OmnbiT Opcrena. MarHutHoe ToJI€ AJIEKTpUYEcKoro Toka. OmnbiT  Ammepa.
[IpumMeHeHuEe SIEKTPOMArHUTOB B TEXHUKE. JleiCTBME MArHUTHOTO IOJiA Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmmepa U oOIpeaesieHue €€ HampaBJICHUs.
DNEeKTpOoJBUTaTellb MOCTOSTHHOIO ToOKa. lcnonb3oBaHWEe >IEKTpOJBHUraTeliei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DJIEKTPOreHepaTop. Crioco0bI MOJTy4YEeHUS AJIEKTPUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMM HAa BO300OHOBIISIEMBIX HMCTOYHUKAX DHEPTHUH. DKOJIOTHUYECCKUE
POOIEMBbI SHEPTETUKHU. TOIIIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aLus TEJl.

JIBa po/ia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEJl.

Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.

DneKTpocTaTuiecKast HHAYKIHS.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPsI0B.

MojenupoBaHu€ CWIOBBIX JIMHUM AJIEKTPUYECKOTO TOJNS C MOMOUIBIO
OYMa)kKHBIX CYJITaHOB.

[IpoBOAHUKY U AUDIICKTPUKH.

McTOYHHKM TTIOCTOSIHHOTO TOKA.

JlencTBUs 3NMEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJIKOCTH.

["a30BbIi pa3psia.

N3MepeHune Cuiibl TOKa aMIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSYKEHUST BOJIbTMETPOM.

Peocrar 1 MmarasuH COnpOTHUBIICHUM.

BzaumoelicTBre NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.

MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JleiicTBHE€ MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.



OmneiTel @apasnes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

OnpIThl IO HAOTIOJIEHUIO SJIEKTPU3ALIMH TEJ IPU COMTPUKOCHOBEHUHU U MHAYKIUEH.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOTO MOJIS Ha MPOBOJHUKHU U TUIJIEKTPUKH.
COopka 1 UCTIBITAHUE NEKTPUUECKON LIENH MMOCTOSTHHOTO TOKA.
HccenenoBanre 3aBUCUMOCTH CHIIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT

HaIpPsHKEHUS HA PE3UCTOPE U CONIPOTHUBIIEHUS PE3UCTOPA.

OnbITeI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHUS
MIPOBOJAHUKA OT €ro JJIMHBI, IIOMIAIN [TONIEPEYHOTO CEYEHUs U MaTepuaa.

OmnpeneneHue yIeapHOr0 CONPOTUBIEHUS TPOBOJHUKA.

[TpoBepka mpaBuia CIOKEHUS HAMPSIKEHUH MPU NOCIEI0BATEIBHOM COECINHEHUN

JBYX PE3UCTOPOB.

[IpoBepka npaBuia AJid CUIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNN PE3UCTOPOB.
Onpenenenue O/]C 1 BHyTpEHHErO CONPOTUBIIEHUS HCTOYHHUKA TOKA.
[Tposepka mpasui Kupxroda.

[TpoBepka BeinoJgHEHUs 3aKkoHa OMa /11 TOJIHOM LENH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEJIMHEWHBIX AJIEMEHTOB (JIaMIIbl

HaKaJIMBaHUS WJIH MOJYIIPOBOJIHUKOBOTO IUOA).

Omnpenenenre pabOThHI SIEKTPUUECKOT0 TOKA, UIYIIET0 Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTU AIEKTPHUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/] HarpeBarers.

HccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOIO TOJI TOCTOSIHHBIX MAarHUTOB MPU HMX OOBEAUHEHUH U
pazzereHu .

HccnenoBanue NEHCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS KaTyLIKH C
TOKOM W MAarHuTa OT CWJIbl M HalpaBJEHUsS TOKAa B KAaTylIK€ U OT HAIWYHUA
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yuyeHue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpyunpoBanue u nu3yueHue paboThl HIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUTraTeibHON YCTAaHOBKH.

OnpITel O KCCIICOBAHUIO  SIBJICHUSI DJIIEKTPOMAarHUTHOM HMHAYKIUWU:
UCCJIEI0BAHNE U3MEHEHUI 3HAUYECHNS U HAIIPABJIEHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBWKeHuHe. MarepuanbHas Touka. CrocoObl omnucaHus
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpaduyeckuit, aHanutuueckuii. Cucrema
orcué€ra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUS.



BexktopHble BennuKHbI, ONEpanvu ¢ BEKTOPAaMH, IPOEKIUH BekTopa. Pannyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMELIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NPSAMOJMHEWHOE JBWXeHne. HepaBHOMEpHOE MPSMOJIMHEWHOE JIBUKEHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIA IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JBUKEHUE. Y CKOPEHUE
cBoboaHoro nagaenus. Oneitel [anumnes.

['padmyeckass uHTEpIpeTaLnss yCKOPEHUS, CKOPOCTH, MPOUIECHHOTO MyTH U
MEPEMEILICHHS J1JISI IPSIMOJIMHENHOTO JBUKECHHUS.

JIBr>keHue Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBM>KEHHME 10 OKPYKHOCTHU. JIMHEHAas: CKOPOCTh, YTIIOBAsi CKOPOCTh, MEPUOT
¥ 4acToTa OOpallleHusl IpU paBHOMEPHOM ABUKEHHUHU 10 OKPYx HOCTU. CKOPOCTh U
YCKOpPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUJIA.

ITepsbiii 3ak0oH HbptoToHa. BTopo# 3akon HeroTtoHa. Tpertuit 3akon HeroToHa.
[IpuHIUIT CyNEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHUs, CHJla
TpEeHUs TIOKOS, Ipyrre Bubl Tpenus. Koaddurment tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymnu m nogbéMHas cuia Kpbuia. COBpEMEHHBIE JIETATENbHBIE
amrmaparel, CyJa HAa NOOABOAHBIX KpPBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISIX. /[BrKeHHE 1oe3/1a Ha MAarHUTHOM MOYIIKE.

Cuiia TS)KECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BHXKEHUE TEN BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToMm uwucie mianer Bokpyr Comuua). IlepBas
KOCMHYECKast CKOPOCThb. HEBECOMOCTD U MEpPErpy3KHu.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpameHusi. MoMeHT cuiibl. LleHTp TsxecTu.

NUmnynec Ttena. M3menenune wumnyibca. KMmnynece cuibl. Ynpyroe u
HEYIIPYroe B3aUMOJCHCTBUE. 3aKOHbl HM3MEHEHUSI W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TsKeCTH, yHpyrocTH,
TpeHusi. CBs3b dHEPTUM U paboThl. [loTeHIIMANbHAS PHEPTHUS Tela, MOTHATOTO HaJl
MIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHast SHEprus CxKaTou npyxkuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHECHUS
MEXaHUYECKOU JHEPTUH.

Jemoncmpayuu.

Habnrogenne MexaHnuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX TeJl OTCUETA.

CpaBHeHUE MyTeW M TPAeKTOPUW JBUKEHHS OJHOrO M TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO B KEHUS.



HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HalGmronenue nBukeHMs Tena 1Mo OKPYKHOCTH.

Halmronenne MexaHWYecKHUx SIBICHHM, MPOUCXOIAIINX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHXKEHHUU OTHOCHUTEIIHHO
KabuHeTa QU3UKH.

Hab6mronenue paBHOBecus Tein, CBOOOHOTO MaACHHS, KOJIeOaHusI MasTHUKA B
WHEPITUATHHBIX CUCTEMaX KaK MOATBEPKICHNE TPUHITUTIA OTHOCUTEITLHOCTH.

3aBUCHMMOCTh YCKOPEHHUSI TeJla OT €ro MacChl U ACHCTBYIOIIEH Ha HETO CHUIIBI.

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUM TEJL.

N3meHeHune Beca Tena npu yCKOPEHHOM JBUKEHUU.

[Iepenaua uMiyJsibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIIOTHO HEYNPYTOM B3aUMOECHCTBUU.

CoxpaHeHue UMITyJIbca MpU yIPyroM B3auMOJEHCTBUU.

Hal6mronenue peak THBHOTO JIBHYKEHUS.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHUH.

CoxpaHeHHe SHEPTHUH TIPU ABUKEHUU TeJa MO/ ISHCTBUEM NPy KUHBI.

Jlabopamopuvie pabomul u onvimeol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JBIDKEHUS MIAPUKA VI TETIEHKKU.

Onpenenenne CpeaHEW CKOPOCTH CKOJBKEHHS Opycka WM JIBHKCHUS
HIapyKa Mo HaKJIOHHOM MIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tejla NpH PaBHOYCKOPEHHOM JIBHXKEHHMH TIO
HAKJIOHHOM TJIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiv P PaBHOYCKOPEHHOM JIBKEHUU 0€3 HauaJlbHON
CKOPOCTHU ITyTH OTHOCSITCS KakK Psii HEUETHBIX YUCEJ, TO BpEMEHA OJJMHAKOBBI.

WccnenoBanne NBIKEHMS Tela, OPOIIIEHHOTO O] YTJIOM K TOPU30HTY.

WccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIABJICHHUSI.

Onpenenenne ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

OmnpenenenHre KECTKOCTU TPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT
creneHu AedhopMaIiu MPYy>KUHBI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBUJKEHHMM Teja IO
TOPU30HTAJILHOM MOBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YNPYTOCTH MpPU  TMOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U TOJBUKHOTO OJIOKOB.



Pasznen 9. Mexann4yeckue Koje0aHusi U BOJIHBI.

KonebatenbHoe aBmkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
yactoTa, aMImuTyga. [‘apMoHuueckue KojeOaHus. 3aTyxarolue KoJieOaHHs.
BrinyxneHnnbie kojiebanusi. PezoHaHc.

MaremaTU4eCKuid W TNPY>KUHHBIA MAasTHUKU. lIpeBpalleHue sHEpruv npu
K0JI€0ATEIbHOM JIBHKEHUU.

Mexanuueckue BoaHbL. [IpomonpHbie W mnonepeuyHsle BoJHBL. (CBOMCTBa
MEXaHUYECKUX BOJH: UHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTh €€
pacrpocTpaHeHusl. MeXaHU4YECKHUE BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. PacnpoctpaHeHne m oTpakeHHe 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u yiabTpa3Byk. Mcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauyuu.

HaGmonenne koneGaHuii Ten mMoj ACHCTBUEM CHUJIBI TSDKECTH M CHUJIbL
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

Habmronenne BeIHYKI€HHBIX KOJI€OaHUI U pEe30HaHCA.

PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Hab6mronenue untepdepenunu u audpakiud BOJIH Ha MOBEPXHOCTH BO/IbI.

Habnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pE30HaHC.

Jlabopamopuvie pabomul u onvimeol.

Omnpenenenre 4acTOThl U Mepruoa KojieOaHUH MaTEMaTUYECKOrO0 MasgTHHUKA.

OmnpeneneHre 4acToThl U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Mepuojia KojaeOaHui rpy3a Ha HUTU OT JJIUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPYKUHHOTO MAasgTHUKA OT
Macchl rpy3a.

[TpoBepka HE3aBHCUMOCTH Mepuoja KojeOaHuil Tpys3a, MOABEIICHHOTO K
JIEHTE, OT MAcCChl Ipy3a.

OmnbITHI, TEMOHCTPUPYIOILIUE 3aBUCUMOCTh NIEpUOAa KONeOaHU Py KHHHOTO
MasTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Pasznen 10. DinekTpoMarauTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Panmonokanwms. Kocmuueckas
CBSI3b.



OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOaHOBBIE CBOICTBa
cBeTa: HHTepEepeHINs U AUPPAKIIHSL.

Jemoncmpayuu.

CBOICTBa PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie padomul u onsimel.

N3ydyeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOUIBHOTO
tenedoHa.

[IpoBeneHMe OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TU(PpaKIIIKU CBETA.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBast MoJenb cBe€Ta W TE€OMETpUYecKas oONnTUKa. VCTOYHHMKM CBeTa.
[IpsmonuHeiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHuna u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cBerta. [loctpoeHune
U300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHHne cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAKEHUS! B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nywer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300pakeHni, CcHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢doroanmnapara, MUKpPOCKONAa M Teleckoma. [7a3, Kak ONTHYECKas CHCTEeMa.
bim30pyKOCTh M AANBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX BETOB. J(Ucniepcus cBeTa.

Jemoncmpauyuu.

[IpssMOIMHEWHOE pacIpOCTPAaHEHNE CBETA.

OTpakeHue cBeTa.

[Tomyyenue n300paxkeHUM B MIOCKOM 3€pKaJe.

[Ipenomienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona myueil B coOuparoiieii InH3e.

XO0J ny4Yer B pacCenBaIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopens rinasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomyuenue 6e0oro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

HccnenoBanre 3aBUCUMOCTH yIJla OTPaXXEHUs CBETOBOrO Jiyya OT Yyrja
naJeHUs.



N3ydenne cBOMCTB M300pakeHUs B TUIOCKOM 3€pKae.

HccnenoBanre 3aBUCMMOCTH yIiia MPEJIOMIIEHUS OT yIJia MMaJIeHUsI CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSIHUA M ONTHUYECKOM CHIIBI cOOMparomiei
JIUH3BI.

OmnBITHI 110 Pa3IOKEHUIO OEIOTO CBETa B CIIEKTP.

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

Pa3nen 12. KBanToBble IBJI€eHHUS.

OmnbiTel Pesepdopaa u mmanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u noryiomenre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro sapa. W3zortonsl. PaanoakTuBHBIE
npespaiuenus. [lepuon nmomypacnaga aroMHbIX saep. [edicTBre paarMoOaKTHUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbIL. 3alUTa OT PAJIMOAKTUBHOTO U3TyYECHUSI.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenus sanaep. Mcrounuku sHeprum ConHnoa u 3BE34. SlaepHas dHepreTuka.
DKOJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Jlemoncmpayuu.

CnexTpbl U3Ty4EHUS U MTOTJIOLIEHHUS.

CrexTpsl pa3auyHbIX a30B.

CnekTp Bogopo/a.

Habnronenue tpekoB B kamepe Buiibcona.

PaboTta cuéTunka HOHU3UPYIOMNX U3TyUCHUN.

Perucrpanus nzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Hal6mronenue CrutoniHbIX U IMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.

HccnenoBanre TPEKOB: M3MEPEHHE 3HEPIHMU YaCTHUIIbI 10 TOPMO3HOMY ITyTH
(mo dhoTtorpadusm).

N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOYJIb.

[ToBTOpHUTENBEHO-0000IAOMINKA MOYJIb IPEAHA3HAYEH JJII CHCTEMAaTU3alun
U 0000meHus TPEIMETHOTO  COAEPKaHWs W OMbITa  JCSTEIHHOCTH,
NpUOOPETEHHOTO MPHU U3YYEHUH BCEro Kypca (U3MKU YIIIyOJIEHHOrO YpPOBHS, a
TaK>Ke JIsl IOJIFOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY AK3aMEHY 10 (hU3UKE.

B 1npouecce wn3ydeHMS [JAHHOTO MOAYJA pEAIU3YIOTCS U IMOJYYaroT
JanbHelIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTUKEHHE



OpEeIMETHBIX M METaNpeAMETHBIX pe3yNbTaToB oOydeHus, (HOpMHUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHWUM, HCCIEAOBATEIbCKUE NEHCTBUS (BBIIBUKECHHE
TUIIOTE3, NMOCTAHOBKA LENM U IUIAHWUPOBAHUE HCCIIECIOBAaHUS, aHAIU3 JAHHBIX U
II0JIy4Y€HHUE BBIBOJIOB).

[IpenmoutuTenbHON  (OPMOM  OCBOCHHMS MOAYJS SIBISIETCA MPAKTHKYM,
IporpamMma KOTOpOro BKJIFOYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasiMYHBIM pasfesaM M TeMaMm Kypca
($U3KKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COAEPKAHUE Pa3HBIX pa3/eiioB;

BBITNIOJIHEHHE JIA0OPATOPHBIX pabOT M ONBITOB (BKJIIOYask padOThI U ONBITHI U3
NEpeYHe K pasfenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHWPOBAHUS
IPOBEJICHUS UCCIIEIOBaHUs, BbIOOpAa 1 000CHOBAHUS METOJa U3MEPEHUS BETUUHH,
COOPKH IKCIEPUMEHTAIBHON YCTaHOBKY;

BBITNIOJIHEHHE MTPOOJIEMHBIX 3a/laHuil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl O €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUid C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HajJ rpyNIOBbBIMU WU UHAUBUAYAJbHBIMU IPOEKTAMU, CBSI3AHHBIMU C
coJiepyKaHueM Kypca (QU3HKH.

N3ydyeHne MOBTOPUTEIBHO-0000IIAIOIIET0 MOAYJS MOXKET 3aKaH4YMBATHCA
IPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriyOIEHHOrO YpOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JUArHOCTHYECKON pabOThl MOTYT IOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYarOLIMXCs
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMe€Hy 10 (u3uke, a TaKxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare usyuenus QUMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatouierocs OyayT copMUpOBaHbI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckoz2o eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bU3NYECKON HAYKH;

IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHUSIM POCCUUCKUX YUEHBIX-(PUZHKOB,;

o 2)2pasrcoancko2o u Oyxo8HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUU
busukwy;

OCO3HAHHE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHILMUIOB B JIESITEIHLHOCTH
YYEHOTO;

e 3)acmemuuecko2o 60CHUMAHUSA:

BOCIIPUSTUE ACTETUYECKUX KauyecTB (PU3UYECKON HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUILIEH COCTABIISIOIEH
KYJIbTYDBI

OpHEHTallMs B JEATEIbHOCTM Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPEca K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

o S)popmuposanun Kynomypst 300p06bsa U IMOUUOHATILHOZ0 OJ1A2ONOTYYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o00pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCHOpPTE, Ha JOporax, C OJJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAlIHUX YCIIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pe(diieKCUH, NpU3HAHUE CBOEro IMpaBa Ha
OIMMOKY ¥ TAKOTO e TpaBa y JPYroro 4eJoBeKa;

e 6)mpyooeozo eocnumanus:



AKTUBHOE YYacTHE B pPEIICHHHM MPAKTUYECKUX 3aj1ay (B pamMKax CEMbH,
00pa3zoBaTenbHON OpraHu3alii, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUAThHOU
HAIpPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC B PU3NUECKUX 3HAHHM;

HWHTEpEC K MPAKTUUECKOMY M3YyUYeHHUIO Mpodeccuit, CBsI3aHHBIX ¢ (PU3UKOH;

e 7)IK0J102UYECKO20 6OCNUMAHUSA:

OpUCHTaIUsI Ha TPUMEHEHHE (U3MUECKUX 3HAHWUW IS PEIICHUs 3a7ad B
00JITacTH  OKpYXKAalolel Cpeabl, IJIAHUPOBAHHS TOCTYNKOB U OIECHKH WX
BO3MOYKHBIX MOCIICICTBUN 1711 OKPY>KAIOIIECH CPEeIbl;

OCO3HaHME TJI00AIIBHOTO XapaKkTepa IKOJOTHYECKHX MPoOJeM M MyTel HuX

peuieHus;
o 8)adanmavyuu K U3MEHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOUL
cpeowl:

HOTPeOHOCTh BO B3aMMOJEWUCTBUHM TIPH BBINOJHEHUH HCCIEIOBAaHUNA U
POEKTOB (PM3NYECKON HANPABIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSAM JIPYTHX;
NOBBIIICHHE YPOBHSA CBOEM KOMIIETEHTHOCTHM 4Yepe3 MPAKTHUYECKYIO
JeSITEIbHOCTD;
noTpeOHOCTh, B ()OPMUPOBAHUM HOBBIX 3HAHUHM, yMEHHH (OPMYIUPOBATH
UJie, TIOHATHS, TUIIOTE3bI O (U3NYECKUX 00BEKTaX U SBJICHUSX;
0co3HaHMe 1e(UIIMTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 00JacTn
buzukwy;
IUTAHUPOBAHUE CBOETO PAa3BUTUS B MPHOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;
CTpeMJICHUE aHAJIU3UPOBATh U BBISIBIISATH B3aUMOCBSI3U MPUPO/IbI, 00IIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3HMUECKUX 3HAHU;
OLICHKa CBOMX JEUCTBUM C YYETOM BIMSAHMSA Ha OKpPYXKAIOLIYI0 Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TTOCTIEICTBUMA.
METAIIPEAMETHBIE PE3YJIBTATHI
B pesynbrare OCBOGHHS NpOrpaMMbl MO (HU3MKE HAa YpPOBHE OCHOBHOIO
oOmrero oOpa3zoBanus y obydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLINE I03HABATEIbHbIC YHUBEPCAJIbHbIC yUeOHbIE AEHCTBUA,
KOMMYHHUKATHUBHbIE  YHUBEpCAJbHbIE  Y4YeOHbIE  JCHCTBHS,  PETryJSTUBHBIC
yHHUBEpCaJlbHbIE Y4eOHbIE IEHCTBUSL.
Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1eiicTBUSs
ba3oBble jlornyeckue aeicTBus:
BBISIBISITH M XapaKTepU30BaTh CYyIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(ssBNIEHUI ), KJTaCCU(GULIMPOBATH UX;
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS] B paccMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HaOJIIOJICHUSIX, OTHOCSIINUXCS K (PU3HMUYECKUM SIBIICHUSIM;



BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBA3M NPU H3YUYCHUH (PUINUECKUX
ABJIGHUH W TMPOLIECCOB, JAENaTh BBIBOJABI C HCIOJB30BaHWEM JEAYKTUBHBIX H
UHAYKTUBHBIX ~ yYMO3AaKJIIOYEHUW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(buU3HYECKUX BEJIIUYUH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus] yueOHON (U3MYecKOo 3amadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIIECHUs, BHIOOp Hanbosiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIBHO BbIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarebcKye 1eHCTBUSA.

UCIIOJIb30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS;

MPOBOJUTH MO CAMOCTOATENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIC0OBaHNE (PU3UUECKOTO SIBJICHHUS,

OILICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIUIO, TTOTYUCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIM HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJUPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
IPOBEAEHHOTO HAOIIO/ICHUS, OIBITA, UCCIICJOBAHMS,

IPOrHO3UPOBATh BO3MOKHOE JalibHEllIIee pa3BuTre (PU3MUECKUX MPOLIECCOB,
a TaKkXKe BBIIBUTATh MPEIINOJIOKEHHS 00 HMX Pa3BUTHH B HOBBIX YCIIOBUSIX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

OPUMEHATh PA3NUYHbIE METOJbl, HHCTPYMEHThI U 3alpOChl MPH TMOHCKE U
otOope nH(pOpMallMK WIH JAHHBIX C YUYETOM MPEaoKEHHONW yueOHOoM Pu3ndecKkon
3a/1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBaTh W HWHTEPIPETHPOBATH HH(POpPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

OLICHWBATh HAAE&KHOCTh HMHPOPMAIMM TIO KPHUTEPHUSM, MPEATIOKEHHBIM
yUUTENEM U CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHyr0  (opMy  MNpeAcTaBICHUS
uHOpMallMU U WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJOKHBIMU CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi 1 uX KOMOMHAIMSIMH.

KoMMyHuKAaTHBHBIE YHHBepPcaIbHble yueOHbIe 1eliCTBHA:

B XoA€ oOCyxJeHHs y4eOHOro Marepuala, pe3yJbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIaeMOM TEeMbl H
BbICKA3bIBaTh WJIEW, HAllEJIEHHbIE Ha pEHIeHHe 3aJlayd U MOJJEep>KaHue
0J1arokeaTeILHOCTH OOIICHUS,

COTIOCTABJISITh CBOU CYXKICHHS C CYKIECHUSAMHU APYTUX YYACTHHKOB JIHajora,
0OHApYy>XMBATh PA3TMUUE U CXOJICTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJMYHO TMPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);



MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYJIHHON
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1€ COBMECTHOM NIEATETLHOCTH, OPTAaHU30BBIBAThH JACHCTBUS 10
e€ JOCTIKEHHUIO: pACIpeNeisaTh POJH, OOCYXIaTh MPOIECCHl W PE3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOICH;

BBHITIOJIHATh CBOIO YacTh PabOTHI, TOCTUTAsT KAa4€CTBEHHOTO pe3yjbTaTa Io
CBOEMY HAIPaBICHUI0O W KOOPAWHUPYS CBOU JEUCTBUS C JPYTUMH UICHAMU
KOMAaH/IbI;

OIICHMBATh KAa4eCTBO CBOEro BKJaja B OOMIMK MPOIYKT IO KPUTEPHSM,
CaMOCTOSITEJIbHO C(HOPMYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepPCAaJbHbIE YueOHbIE NelCTBUSA
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPCOYIOMUX ISt
penieHus: GU3NIECKUX 3HAHUH;

OPUCHTHUPOBATHCSA B  PA3IMYHBIX  MOJAXOJAX  NPHUHSATUS  pEUIeHUH
(MHIMBUIYaTbHOE, IPUHSATHE PEIICHUSI B TPYMIIE, IPUHATHAE PEIICHUA TPYIIION );

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM pelieHUs (U3UYECKOW 3aIadul WU
IJIaH HCCIEIOBaHUSA C YYETOM HMCIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIPE/IlaracMbIe BAPUAHTHI PEIICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

JaBaTh aJCKBAaTHYIO OIICHKY CUTYalluy U IIpeajiaraTh IUIaH €€ U3MCHCHMUS;

OOBSCHATH  NPUYUHBI  JOCTIKCHUS  (HEHOCTHIKEHHUS)  pe3yJbTaTOB
NEeATEILHOCTH, JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIC B XOJ BBIMOJHEHUS
(GU3UYECKOTO HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MCHUBIITNXCSI CUTYallUl, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIH B YCIOBHUIM.

CTaBUTH ce0s Ha MECTO JAPYTOro YEJIOBEKa B XOJI€ CIOpa WU JUCKYCCUHU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JAPYTOTO.

MIPU3HABAaTh CBOE MIPABO HA OIMIMOKY MPH PEIICHUN (PU3NUSCKUX 3a7a4 WU B
YTBEP)KJICHUSIX HA HAyYHBIEC TEMBI U TAKOE K€ MPaBO JPYIroro.

IHNPEJIMETHBIE PE3YJBbTATHBI
K xoniy o0yueHus ¢ 7 kaacce npeaMeTHBIE pe3yJIbTaThl HA YTIIYOJICHHOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHHUIN:

WCITOJIB30BaTh MOHATHUSA: (PU3NYECKHE M XUMHYCCKHUE SBIICHUS, HAaOJIOIeHNE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHHUILI (U3UYCCKUX BEIIMYWH, AaTOM,
MOJICKYJIa, arperaTHbIe COCTOSHHUS BeliecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE),
MEXaHUYEeCKOE JBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),



TPaeKTOpHsI, PaBHOJEHCTBYIOMAs CcuJjl, jaedopmanus (ympyras, IUlacTHUecKas),
HEBECOMOCTh, COOOIIAIOIIHNECS COCYIbBL;

YBEPEHHO pasnuyarh sBieHuUS (qud@dy3us, TEMIOBOE IBMIKEHUE UACTHUIL
BEIIECTBA, PABHOMEPHOE JBWKCHUE, HEPABHOMEPHOE [IBUKCHHE, WHEPLHUS,
B3aUMO/JICMICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILCHUS,
nepeaada JaBlieHUs TBEPABIMU TEJaMH, XUAKOCTIMU M Ta3aMu, aTMOChepHOe
JIaBJICHKE; TUIaBaHKE TeJl, IPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SBICHHUE;

pacro3HaBaTh  IPOSBICHHE  HW3YYCHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpy>KaromeM Mupe (B ToM 4yuciie (U3HUECKUE SBICHUS B TPHUPOJAC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMHA CKOPOCTSIMU B JKMBOW WM HEKHMBOW NPUPOJE, IEUCTBHUE
CHUJI TSDKECTH, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JIaBJICHUSI Ha >KUBOM OpraHu3M, IUIaBaHUE PhIO, pblyaru B Tejie 4ejoBeKa), MpH
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBCHHBIC
cBoOMCTBa (TIpU3HAKK) (PU3NUECKUX SBIICHUN;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WYECKHUE SBICHHS, HUCIIOIB3YS
dbuznyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IYTh,
CpeIHsIsl CKOPOCTh, CWJIa YIPYrOCTH, CHJIa TSKECTH, BEC Tejla, CUja TPEHHS,
JaBleHuEe TBEPAOTO Teia, JABJIECHUE CTOJ0Aa >KUIKOCTH, BHITAIKUBAIOIIAS CHUJIA,
MeXaHU4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIUCHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KHHETHUECKAasl ¥ TTOTCHI[MAIbHAsI DHEPTUSI ), IPU
OTNMCAaHUM TPABUJIBLHO TPAKTOBAaTh (DU3WUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
uX O0003HAUCHHS M EIUHUIBI (U3UYECKUX BEJIWYMUH, HAXOJUTh (POPMYIJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO0 BEIMYUHY C APYTHUMH BEJIMUYWHAMH, CTPOUTH
rpauKu U3yYEHHBIX 3aBUCUMOCTEN (PM3HUECKIX BEINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBICHUSA U MPOIECCHI,
UCIIOJIB3YS TpaBujia CIOXKEHUs CWJ (BJOJL OJHOM mpsiMoii), 3aKkoH ['yka, 3akoH
[Tackans, 3akoH Apxwmena, MPAaBWIO paBHOBECHs phruara (0OJ0Ka), «30JI0TOE
MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHMYECKOW HSHEPruu, Mpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3NUECKUE MOJEIU PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUW, BBIJENSATH IMPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBIICHUHN, TPUMEHATh (PU3NUECKUE MOJICTH JJII OOBSICHEHUS
(bU3UYECKUX MPOIECCOB U PEIIeHUs YUeOHBIX 3aj1ay;

OOBSICHATHh (PU3MYECKUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHUTyalluid IMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuarh
KaueCTBCHHBIC 337]a4d, B TOM 4YHCIE TPEOYIOMME YHCICHHOTO OIICHUBAHUS



XapaKTepHBIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBIOMPATh aJIEKBaTHYIO
(GU3NYECKYIO0 MOJEIb, BBIABISATH MPUUMHHO-CIICACTBEHHBIEC CBSI3U M BBICTPAUBATh
JOTUYECKYI0 LEMNOYKY PAaCcCy’IECHHM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
bu3nuecKux sBICHUH, PU3nYecKre 3aKOHbI, 3AKOHOMEPHOCTU U MOJIETIH;

pemaTth pacuéTHble 3a1auu (B 2—3 NEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aleKBaTHYIO (PU3UUYECKYIO MOJIETb, C UCIIOIb30BAaHUEM 3aKOHOB
U GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U pa3BEPHYTOE pEIICHUE 3aJaud, BBIABIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHbIe, OOOCHOBBIBaTH BBHIOOp METOJA pEUIeHUs 3aJayud, MHCIOJIb30BaATh
CIIpaBOYHbIE JaHHBIC, NMPOBOJUTh MaTeMaTHUYECKUE MpeoOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATHCTUYHOCTh MOJYyYEHHOTO 3HAa4YeHHUs (U3UYECKON BEIMYUHBI U
ONpEACIATh Pa3MEPHOCTh (PU3NYECKOW BEIMYUHBI, MOJTYYECHHOM MPHU PEIICHUU
3a/1a4m;

pacno3HaBaThb MpPOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MpU  [OMOIIU
(Gu3NYECKUX METOAOB, M MpeljaraTb OPUEHTHUPOBOUHBIM CIOCOO pelieHus, B
ONMHMCAaHWW  HWCCJIENOBAaHUS  PaclO3HaBaThb  MPOBEPSIEMOE  IPEAINOJIOKECHHUE
(runortesy), MHTEPIPETUPOBATH MOJIYyUYEHHBIN PE3yIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
cBOMCTB Ten (nuddys3usi, TemnoBoe paclIUpEeHUe Tra30oB, SBICHUE HHEPLUU,
U3MEHEHHE CKOPOCTH MPHU B3aUMOICHCTBUM TEJ, MEepeaaya JaBIeHUs KHUIKOCTHIO
U Ta30M, MPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHMS, JEUCTBHUE IMPOCTHIX
MEXaHU3MOB): (HOPMYIMPOBATh MPEANOJ0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJibTatax HaOJI0AeHUH, CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opy10BaHus U (HOPMYJIMPOBATH BHIBOJIHI,

OPOBOANUTH TPSIMble M KOCBEHHBbIE H3MEpeHus (PU3MUYECKUX BEITUUYHUH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tesia, 00bEM Tela, Chila, TEMIepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tela, CUJIa TPEHHS CKOJBXKEHUS, J1aBJICHUE
BO3/lyXa, BBITAJIKUBAIOIAS CHJIA, JIEUCTBYIOIIAsl HA MOTrPYXKEHHOE B >KUIKOCThH
TENO, KO3(PPUIMEHT TOJE3HOT0  JEWCTBUS  MIPOCTBIX  MEXaHU3MOB) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJla W3MepeHus, (UKCUPOBATh MOKa3aHUs NPUOOPOB, HAXOAUTHh 3HAUCHUE
U3MEPSEeMO BEJIMYMHBI C IOMOIIbIO YCPEHEHUS PE3YIbTATOB CEPUU U3MEPEHUN U
OIICHUBATh MOTPEIIHOCTD U3MEPEHHUI;

IPOBOANTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUSA 3aBUCUMOCTEH
¢u3nyecKux BENWYHH (3aBUCHUMOCTH IMYyTH PAaBHOMEPHO IBIKYILErocs Tejla OT
BPEMEHU JBUWKEHUS Teja, CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbHOTO
JABJICHUS, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHJIbI
TPEHUs! OT IUIOLIAAM CONPUKOCHOBEHHUS TEJ, CUJIbl YNPYrOCTU OT YIJIMHEHUS
NPYXHUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00bEMa MOrpyXKEHHOM 4YacTU Tela U OT



IUIOTHOCTU KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tenla, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO0, YCIOBHI MaBaHUS TeJl, YCIOBUM paBHOBECHS phblyara
u OJOKOB): COBMECTHO C y4HTeleM (OpMYJIUPOBaTh 3alady W THIIOTE3Y
UCCJICIOBAHMsI, CaMOCTOSATEIBHO IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJB30BAaHUEM HHCTPYKIIHH,
IPEJICTaBIATh MOTyYSHHbIE 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH B BUJE TAOIHIl U
rpaukoB, OLEHUBATh IMOTPEIIHOCTH, JeNaTh BBIBOABI MO  pe3yJjbTaTam
UCCIICJIOBAHMS,

coOirofaTh TMpaBWiIa TEXHUKH O€30MacHoro Tpyaa Tmpu  pabote ¢
Ja00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETP, COOOIIAIOUIMeCs] COCyAbl, OapoMmeTp, pblyar,
TIOJIBWKHBIA M HETIOIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKkTepU30BaTh MPUHITUIIBI JEHCTBUS U3yYCHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW Ha HUX OMUCaHUS (B TOM
qyclie: MOAIINIHUKY, YCTPOUCTBO BOJONPOBOA, THIPABIMYECKUN Mpecc, cuoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HMCHOIb3ysl 3HAHUA O
CBOMCTBaX (PU3NUECKUX SIBJICHUA U HEOOXOoAMMBbIE (PU3MYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl UM CXEMAaTU4YHbIE PUCYHKH HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTHUYECKUX MPOILECCOB MpHU
pelIeHnr yueOHO-TIPaKTHYECKHUX 3a71ad;

PUBOIUTH MPUMEPHI (HAXOIUTh WH(DOPMAIIMIO O PUMEPAX) MPAKTUIECKOTO
UCTIONIb30BaHusl (DU3MYECKUX 3HAHWW B TMOBCETHEBHOW JKM3HM JJISI 00ECTICYECHHUS
Oe3omacHOCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpAaHEHUS 370POBbSI U COONIONEHHS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKPYKaroLIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB HHQPOpPMAIH GU3NIECKOTO COJEPIKAHUS B
WNuTepHere, caMOCTOSTENBHO (OPMYIHpYsl TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M MyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIJEIATH
uHbOpMaIMIO, KOTOpas SIBISIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEIOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHITIOJHEHUH YYE€OHBIX 3aJaHHil HAyYHO-TIOMYJISPHYIO
AUTepaTypy (pU3MUecKoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTepuer, BnaneTrs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
HH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIE COOOINCHHUS Ha
OCHOBE 2-3 HMCTOYHHMKOB HH(poOpManmu (PU3NIECKOrO COAEpIKaHUS, B TOM UYHUCIIEC
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yJbTaTaxX MPOEKTOB MM Y4eOHBIX



VCCIICOBAHNM, NPHU OTOM T'PaMOTHO MCHOJIB30BATh WM3YYEHHBIM IOHATHWHBINA
anmapat Kypca GU3MKH, COMPOBOKAATH BHICTYIIJICHUE MPE3EHTAIUEH;

IpU BBIIIOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBAaHUM paclpenessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJja4aMHM, CIEIUTh 32
BBINIOJIHEHUEM IUIaHA [JEHCTBUM, a/JeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTh TPYIIBl, BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOJIECHUCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K xoHny oOyueHuss 6 8 knacce mnpenMeTHbIE pPe3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHMN:

UCIIOJIb30BaTh MOHATUSA (Macca M pasMeEpbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHSI BELIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACBHIIEHHBIM M HEHACBHIILEHHBIM Map, CrocoObl M3MEHEHUS
BHYTPECHHEW DJHEPrUU, DIIEMEHTAPHBIM JIIEKTPUYECKUM 3apsl, IPOBOJHUKH,
IIOJIYIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH IIOCTOSIHHOTO TOKA, dJIEKTPUYECKOE U
MarHUTHOE TOJIS, ONTHYECKass CHUCTEMa) U CUMBOJMYECKHH SI3bIK (DU3UKH TpU
pelIeHnr YYeOHbIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, NOBEPXHOCTHOE HATSIKCHHE, CMAYMBAHME, KallWJULIPHBIC SBJICHMUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIIEHHE, CIIOCOOBI
TeIIonepeaayn (TemIoNpOBOAHOCTb, KOHBEKIIMS, U3TyUYE€HHE), TEIJIIOBBIE IMOTEPH,
AIIEKTPU3alUsl TEJl, B3aHUMOJEHCTBHUE 3apsiiOB, NEHUCTBHS SJIEKTPUYECKOIO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOIO MOJISl HA
IPOBOJHUK C TOKOM) IO OMNMCAHUIO UX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NUYECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSBICHHWE  HM3YYCHHBIX  (U3MUECKUX  SBJICHUM B
OKpyXkaromeMm wMupe (B TOM uucie (¢U3NYECKUEe SBICHUS B MIPHUPOJE:
IIOBEPXHOCTHBIE M KallWJUISIPHBIC SBJIICHHWsS B IPUPOJE, KPUCTAUIBI B INPUPOIE,
nznyuyenue CoJiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTPUYECKUE SIBIICHUS B aTrMocdepe, SIEKTPUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE ToJIe 3eMIIH, Apei( MOIOCOB, PO MATHUTHOTO
noJiss JUIsl KWU3HM Ha 3emiie, MOJSPHOE CHUSHUE), INPU 3TOM IMEPEBOJIUTH
IPAKTUYECKYI0 3aJadyy B y4eOHYyH0, BBIJENATH CYILIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3NYECKUX SIBICHUM;

OMKCHIBATh M3yUEHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBICHUS, HCIIONb3YS
¢usznyeckue BENUYMHBI (TeMmIeparypa, BHYTPEHHSS DSHEPTUs, KOJIUYECTBO
TEIUIOThI, paboTa ras3a, yJesbHas TEIJIOEMKOCTb BELIECTBA, YJENbHAsl TEILIOTa
IUTABJICHUS, YJEJbHAs TEIUIOTa MapooOpa30BaHUs, yJebHas TEIJIOTa CrOPAHUs
TOILIMBA, KO3()(PUIIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEJIbHAS
BJIQXHOCTh BO3JyXa, DJIEKTPUYECKHI 3apsij, CHJIA TOKa, JIIEKTPHYECKOE



HanpsDKEHUe, COMpoTuBieHHe npoBogHuka, D/JC B 1enu MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YJIEIbHOE COMPOTUBICHUE BEIIECTBA, paboTa © MOIIHOCTDH
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATH (DU3MUECKHUI CMBICI
UCTOJIb3YEMBIX BEJIMYUH, MX 0003HAUECHUS U EOUHMIBI (U3NYECKHX BEJIHYUH,
HaXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JAPYTHMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U TPOIECCHI,
UCTIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOW TEOPHH CTPOCHUS
BEIIIECTBA, YpaBHEHHE TEIUIOBOrO OajaHca, 3aKOH COXPAHEHHS AIIEKTPHUYECKOTO
3apsiia, 3akoH KylloHa, TPUHIMIT CYNEPIO3UIUHN AJIEKTPUUECKUX MOJeH, 3aKOH
Owma g yyacTka uenu, npasuia Kupxroda, 3akon Oma 17151 OJIHOM 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHUS PHEPIHU, NPU ITOM pPA3IUYaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

CTPOUTH MPOCTHIE (PU3NYECKHE MOJAETH pPealbHbIX OOBEKTOB, MPOILECCOB U
ABJICHUHM, BBIACNATH TPH STOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOICTBA
00BEKTOB, MPOIIECCOB, SIBIICHUHN, TPUMEHATh (PU3NUECKUE MOJICTH JJII OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3a71a4;

OOBSICHATD (PU3NYECKHE SABICHHS, IPOIIECCHl U CBOMCTBA Tell, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMii TNPaKkTUKO-OPUEHTHPOBAHHOTO XapakTepa, W peuarb
KayeCTBEHHBIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCICHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYCHUH (PU3NYECKUX BEJIUYUH, IPU STOM BBIOMPATH aJIEKBaTHYIO
($U3NUECKyI0 MOJETb, BBISABIATh MIPUUYUHHO-CIICACTBEHHBIC CBA3H U BBICTPaUBATh
JIOTUYECKYIO ILIEMOYKY PACCYXKIACHHM C OINOpOW Ha HW3YYCHHBbIC CBOMCTBA
¢u3nuecKkux siBIeHUH, (PU3NYecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelIaTh pacyE€THbIC 3afaud (C Omopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (U3uKH, BIOMpas aJleKBaTHYIO (DU3HUECKYI0 MOJETb, C
UCTOJIb30BAHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONIMX (PU3UUECKUE BEIUYHHBI,
3allMChIBATh KPATKOE YCIOBHE W pa3BEPHYTOE pEIICHHE 3a/ladyd, BBISABIATH
HEJOCTAIONINe WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUs
3a/layd, HCIOJb30BaTh CIPABOYHBIC JlaHHbIC, MPUMEHATH METOAbl aHaJn3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKue METOJbl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTH4ecKue TMpeoOpa3oBaHUsl M pacu€Thl, OIEHUBATH PEATHCTUYHOCTD
MOJYYCHHOTO 3HaueHHsl (PU3MUYECKOi BEIMYUHBI M ONPEACTSATh Pa3MEpHOCTb
bu3nyecKoil BEMNYNHBI, MOTYYECHHON IPU PEIICHUH 3a/auu;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUINTh MpPU  MOMOIIH
¢u3nUeCKUX METOIOB, U Mpe[IaraTb OPUEHTHPOBOYHBIM CIOCOO pelieHHs, B
ONMCAaHUM  HWCCIEJOBAaHUS  PACMO3HABAaTh  MPOBEPSIEMOE  IPEAIOJOKEHHE
(rUnoTe3y), HHTEPIPETUPOBATH MOIYUYECHHBINH PE3yJIbTaT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KanmuJUIsipHBbIEC SIBICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH MpoIlecca OCTHIBaHUS (HArpeBaHMs) MpU
U3IyYEeHUH OT I[BeTa W3Iydaromiel (MOrIomarmeii) MOBEPXHOCTH, CKOPOCThH
UCTIAPEHUsT BOJBI OT TEMIEpPaTyphl >KHIKOCTH W IUIOMAAN €€ TMOBEPXHOCTH,
AIIEKTPU3ALMS Tell U B3aHUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3YyalU3allisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB,
JCHCTBUSI MarHUTHOTO TOJISI HA TMPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (hOpMyIHpoOBaTH MPOBEPSIEMOE
npeanoyioxkeHne  (TUmoTesy) O  BO3MOXHBIX — pe3yJibTaTax  HaOJIOJICHUH,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaOOpa 00OpyIOBaHUA,
OTHMCHIBATh XOJ OMBbITa U (POPMYJIUPOBATEH BHIBOJIBL;

NPOBOJANUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXKHOCTh BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yAenbHas TEIJIOEMKOCTh BEIECTBA, COMPOTHBICHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpPOB, HAXOAWTH 3HAYCHUE M3MEPSEMOI BEJIMUMHBI C TIOMOIIBIO YCPETHECHUS
PE3YNBTaTOB CEPUU U3MEPEHHIA 1 OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOANUTH AKCIIEPUMEHTAIbHbIE UCCIIECOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3[yXa OT €ro oO0béMa M HarpeBaHUs WIH
OXJIOKJICHUS, HCCIIEIOBaHUE SIBJICHUS TETNIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiaeld  BOABI, 3aBHUCHUMOCTH COINPOTUBICHHUS TIPOBOJHHUKA OT €ro JJIMHBI,
IUTONIAIA  TOMEPEYHOTO CEYCHHS U YACIBbHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJIHMKA, CUJIbI TOKA, NMPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAIpPSHKEHHS Ha
IPOBOJHUKE, MCCIIEJIOBAHUE MOCIEI0BATEIBHOIO U MapaieIbHOrO COEIUHEHHIA
IIPOBOJHUKOB): COBMECTHO C YyuHTeleM (QOpMyJIupoBaTh 3aJadyy W THUIOTE3Y
UCCIICIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSTEIHLHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJb30BAaHUEM MHCTPYKIIHH,
IPEJCTaBIATh MOTyYSHHbIE 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJIE TAOJIHIl U
rpaukoB, OLEHUBATh IMOTPEIIHOCTH, JeNaTh BBIBOJABI MO  pe3yJbTaTam
WCCJICJIOBAHMS,

cobioaTe mpaBuiia Oe30MacHOro Tpyjaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOIIECCOB C OTMOPOW Ha WX OMUCaHUSI (B TOM
YHClie: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMerp,
BOJIETMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC TPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPHI), MPEAOXPAHUTENIM U HX



OpUMEHEHHEe B OBbITY M TEXHUKE, NPUMEHEHHE I[IOCTOSHHBIX MAarHHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MUCMHOJB3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBJICHUN, HEOOXonuMble (U3MUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTENbHBIC
npuOOpbl MO CXEMaM M CXEMaTHUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEpMOMETD,
TEPMOC, TICUXPOMETP, THUTPOMETp, JIBUraTelib BHYTPEHHETO  CrOpaHws,
ANIEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl OJIEKTPHUYECKUX Leme ¢
HOCJIeIOBATEIbHBIM M MAapajuIeIbHBIM COCAMHEHUEM DIIEMEHTOB, pas3inyas
yCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB DJICKTPUUYECKHUX IIeTel, UCTI0Ib30BATh CXEMBI
U CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHHUECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEHICHUH Y4eOHO-TIPAKTUUYECKUX
3anad;

IPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O TIPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHUsl (PU3MUECKUX 3HAHWN B MOBCEJHEBHOW JXKM3HU ISl OOECHeUeHHUs
Oe3omacHocTH Tpu oOpalleHuu ¢ mpudopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpAaHEHUS 370POBbSI U COONIONECHUS HOPM SKOJOTMUYECKOTO TOBEACHHS B
OKPYKaroLIEH Cpee;

OCYILECTBIIATH MOMCK MHpOpManuu Gusnueckoro cogepxanus B lHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYSI TIOMCKOBBIM 3ampoCc, Ha OCHOBE HWMEIOIINXCS
3HaHUW M CpPaBHEHUS JONOJHUTENIbHBIX HCTOYHHKOB BBIACIATH WH(OPMALHIO,
KOTOpas ABJSETCS NPOTUBOPEUMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCITOJIb30BaTh TMPHU BBINOJHEHUN YYEeOHBIX 3a/aHUil Hay4YHO-TIOMYJISPHYIO
auTeparypy (pU3HUecKoro conaep’kaHus, CIPAaBOYHbIE MaTEpUAIIbI, PECYPChl CETH
WuTepuer, BianeTrs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE IMCHBMEHHbIE M KpATKUE YCTHBIE COOOIICHHS,

0000112 nHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COAepKaHus, B
TOM  4YHClie MyOJUYHO  MPEACTaBIATh  PEe3yNbTaThl  IPOEKTHOM  Win
UCCIIEIOBATENBCKOM IEATEIbHOCTH, IPU 3TOM TPAMOTHO HCIOJIb30BaTh U3yUEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3MKH,  CONpPOBOXAATh  BBICTYIUICHHE
MIPE3CHTAIIUEH;
IpY BBITIOJTHEHUN Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MUECKUX IPOIIECCOB
pacnpenenath OO0S3aHHOCTH B TpYIINE B COOTBETCTBUM C IOCTABJICHHBIMU
3aJa4aMM, CJICIUTh 3a BBINOJIHEHHWEM IUJIaHa JIEUCTBUN M KOPPEKTUPOBATh €ro,
alleKBaTHO OIIGHWBaTh COOCTBEHHBIH BKJIAJ B JACSATEIBHOCTh TPYMIIHI,
BBICTPaUBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, NPOSBIAL TOTOBHOCTb
paspemarb KOHMIUKTHI.



K xoniy oOyuenuss ¢ 9 knacce mnpenMeTHble pe3yJbTaThl Ha YriIyOJIEHHOM
YPOBHE JO0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCSA YMEHHIA:

UCIOJIb30BATh MOHATHS (CHUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBM)KEHUSI, HEBECOMOCTbh U TEPErpy3Kd, IEHTP THKECTH, MEXaHHMYECKUE BOJIHBI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Ty4YeHHE, IIKaJla EKTPOMArHUTHBIX BOJIH, HCTOUHUKH CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl MCIyCKaHUs U TMOIJIOIIeHUs, anbda-, 6eTa- U ramma-
U3IyYeHUs, U30TOMBI, SIJICpHAS U TEPMOsACpHAs YHEPTETHKA) W CHUMBOJIMYCCKHIA
S36IK (DU3UKU TIPU PEIICHUHN YUEOHBIX U IPAKTHUECKHX 3a7ad;

YBEpEHHO  pa3iuyarh SBJICHHUS (paBHOMEpPHOE U  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JBM)KEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBUKEHHE,
CBOOOZHOE TaJeHUE Tell, JABM)KEHHE IO OKPYKHOCTH, B3aWMOJACWCTBHE Te,
paBHOBECHME MAaTepHAIbLHOW TOYKH, pEaKTUBHOE [BHKCHHE, HEBECOMOCTD,
KosiebaTeabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalollhe, BBIHYKICHHBIC
Kojie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE (PAaclpoCTpaHEHHE U OTpakKeHHE
3ByKa, uHTepdepeHus u nudpakuus BOJH), IPSIMOJIMHEHHOE pacipOCTpaHEHHE,
OTpaXEHHE U TMPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKEHUE CBETa,
pa3iokeHue Oenoro cBera B CIEKTP U CIOXKEHHE CHEKTPajbHBIX I[BETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUYATOTO  CIIEKTpa
U3y4YeHHUs]) 10 ONUCAHUIO HX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb ~ MpPOSIBJICHHE  HM3YYEHHbIX  (U3WYECKUX  SBICHUH B
OKpy’KarolieM Mupe (B TOM yHciie (PU3UYECKHe SIBICHUS B MPHUPOJE: MPUIUBBI U
OTJIMBBI, ABIKeHHE MaHeT CONMHEYHON CHCTEMBbl, PEaKTUBHOE JIBUKEHUE KHUBBIX
OpPraHM3MOB, BOCHIPHUATHE 3BYKOB J>KUBOTHBIMHU, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BE€Ta TeJl, ONTHUECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JeiicTBUe BUAMMOTO, YJIbTPapHOIETOBOTO M PEHTTEHOBCKOTO H3JIy4YEHUH,
€CTeCTBEHHBII paJMOaKTUBHBIM (OH, KOCMUYECKHE JIy4H, pPaTHOAaKTUBHOE
U3TyYeHUE NPUPOJHBIX MHUHEPAJIOB JACWCTBUE PAJAMOAKTUBHBIX M3IyYCHUH Ha
OpraHM3M YeJIOBeKa), IPU ATOM NEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKHN) (PU3UUECKUX SBICHUI;

OINKCHIBATHh M3Y4YEHHBIE CBOMCTBAa Tel M (DU3UYECKHE SIBICHMS, HCIIOJIb3YS
¢u3nueckue BENUYMHBI (CpenHsss M MTHOBEHHAsh CKOPOCTh Tela IpH
HEPaBHOMEPHOM [BMKCHHH, YCKOPEHHE, MEpPEeMEIIEHHE NpPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM — JBMKEHHH,  YIJIOBas  CKOpPOCTb, LIEHTPOCTPEMHTEIHHOE
YCKOpEHHE, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CUJla TSHXKECTH, YCKOPEHHE CBOOOIHOTO
nasieHus], BEC Teja, LIEHTP TSHKECTU TBEPIOTO Teja, UMITYJIbC Tella, UMITYJIbC CUJIbI,
MOMEHT CHJIbI, MEXaHW4ecKasi paboTa ¥ MOLTHOCTh, OTEHIIMAIbHAS SHEPTH Tena,
MOJIHATOTO HaJl HOBEPXHOCTHIO 3€MJIH, MOTEHIANIbHASL YHEPTHUS CIKATOM MPY>KUHBI,



KMHETHYECKasi DHEpPrus, IOJIHAsI MEXAaHWYecKas HHEeprus, NepuoJ] W YacToTa
KoJIeOaHuH, MeproJ MAaTEMaTUYECKOTO U MPY>KUHHOTO MASTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, MOKAa3aTeb IMPEIOMIICHUS
cpenbl), TMpU  ONUWCAHUM MPaBUIBHO  TPAKTOBAaThb  (U3MYECKUN  CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, X OOO3HAYEHUS M €IUWHULBI (PU3NYECKUX BEIUYUH,
HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH T'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS U IMPOILECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHHUsI SHEPIuH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHLHII
CyNEepHo3ULIMM CHJI, MPUHIMUII OTHOCHUTENbHOCTH [anunes, 3akoHbl HproTOHA,
3aKOH COXPAHEHUs HMMILYJIbCca, TEOPEMY O KMHETUYECKOM 3HEpPruH, 3akoH ['yka,
3akOH bepHymnu, 3aKOHBI OTpakeHHs M MPEJIOMIICHHUS CBeTa, (OPMYIy TOHKOU
JIMH3BIL, INIAHETAPHYIO MOJENb aTOMa, HYKIIOHHYIO MOJIENIb ATOMHOTO SIIpa, 3aKOHBI
COXpAaHEHUS 3apsAI0BOIO U MAacCOBOTO YHCEIN NPH SACPHBIX PEAKUUAX, IPU 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUUYECKOE BBIPAKEHHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHUIA,
BBIICTISITh TIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUHM, NPUMEHATh (U3UYECKHE MOJACIU JJsi OOBSCHEHUs
(bu3HYeCcKUX MPOIECCOB U pelIeHUs yUeOHBIX 3a/1ay;

OOBSACHATH (PUBNYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, M pelaTth
KaueCTBEHHbIC 33J]aul, B TOM 4YMHCIE TpeOYIONIMEe YHUCICHHOIO OLICHUBAHUSA
XapaKTEPHBIX 3HAUYECHUU (PU3UUYECKHX BEJMYHWH, [IPU 3TOM BBIOMPATH aJIEKBATHYIO
(bu3MYECKyI0 MOJIEb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO LENOYKY pPAaCCyKIAEHUH M3 2—3 IIaroB ¢ ONOpPON Ha W3y4YEHHbBIE
CBOMCTBA (PU3MUECKUX SBJICHUM, (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3a/1a4d M0 U3Y4YaeMbIM TeMaM Kypca (U3UKH,
BbIOMpAsi aJeKBAaTHYIO (PU3UYECKYIO MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U
dopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJaud, BBIBIATh HEAOCTAIOUIME WA H30BITOYHBIC
JIaHHbIe, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIIPABOYHBIE JAHHBIE, IPUMEHATh METOJBI AHAIN3a Pa3MEPHOCTEM, HUCIOIb30BaTh
rpaguyeckue  METOJbl  pelIeHHs]  3ajJady, [POBOJUTH  MaTEMaTUYECKUE
npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHUS
¢u3nyecKoil BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTb (U3HUECKON BEIMYUHBI,
MOJIyYeHHOW MPU PELICHUH 33]1au;

pacno3HaBaTb MNpPOOJEMBbI, KOTOPHIE MOXKHO pEUIUTh MpPU  [OMOIIU
bu3NYecKuX METOJIOB, W IMpejasiaraTh OPUEHTUPOBOUHBIM CHOCOO pElIeHHs, B
ONMCaHUM  HCCIEAOBAaHUS  pacloO3HaBaThb  IPOBEPSIEMOE  IPEAINOJIOKEHUE



(runote3y), OLIEHHWBAaTh MPABUJIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBaHUS,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yJIbTar;

IPOBOAUTDH OMBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsS! SHEPTUH,
3aKOHA COXpAHEHUs HMITyJIbCa, ACHCTBUE 3aKOoHa bepHyJsM M BO3HUKHOBEHHUE
NOIBEMHONW CHJIBI KpbUIA, 3aBHUCHUMOCTh IE€pUOJA KOJICOAHUH MpPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH TMPYXKUHBI U HE3aBUCHUMOCTH OT
aAMIUTATYIbI MajbIX KoJieOaHWid, TPSAMOJMHEWHOE paclpOCTpaHEHHE CBeTa,
pasnokeHue 0eoro CBeTa B CIEKTP, U3YUCHHE CBONCTB M300paKEHUS B TIOCKOM
3epKajie ¥ CBOMCTB M300paKCHUS MpeJAMETa B COOMpAIOIIeH JMH3E, HAOI0ICHHE
CIUIOIIHBIX U JIMHEHYAThIX CHEKTPOB M3IydeHHs ): (OpMYyJIHPOBATh MPOBEPSEMOE
OpeanoyiokeHne  (TUMmoTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOJCHHIH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHUS,
OTMHCHIBATH X0/ OTIBITA M JOPMYITUPOBATH BHIBOIHI,

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 MPAMBIX H3MEPEHH, omperaenss
CpelHee 3HauyeHHEe M3MEpSieMOW BEIMYMHBI W ONpPENeNss MOTPelIHOCTb
pE3yIbTAaTOB TPSMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOP CMOCO0a M3MEpEHUs
(M3MepUTEIILHOTO TIPHOOpPa);

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEAHSSI CKOPOCTh
U YCKOpEHHE Tella MpU PAaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBI,  KOA()(UIHUEHT TpPEeHHUS  CKOJBKECHHUS,
MeXaHWueckas paboTa M  MOIIHOCTb, YacToTa M TMEpUOJ  KoJeOaHUM
MaT€MaTUYeCKOro M  MNPYKUHHOTO  MAasiTHUKOB, (POKYCHOE  pPacCTOSHUE
cobuparomeid JIMH3BI MU €€ ONTUYecKas Cuia, pPaJaHuOaKTUBHBIA (OH) ¢
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB: OOOCHOBHIBATH BBHIOOP
METOJla HW3MEpEeHHus, IUIAHMPOBAThb W3MEPEHHs, CaMOCTOSITEIbHO COOUpPATh
OKCIIEPUMEHTAIBHYI0  YCTAHOBKY, BBIYUCIATH  3HAUEHUE  BEIMYUHBI U
aHAIIM3UPOBATh TMOJyYCHHBIC PE3yJbTaThl, OIEHUBAs TOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH AKCIIEPUMEHTAJIbHbIE UCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NUECKUX
BEJMYMH (3aBUCHUMOCTh MyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHHSI CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JaBJIeHUs, MepuoAa KoJieOaHMH MaTEeMaTHYECKOro MasTHHUKA OT
JUIMHBI HWUTH, OIpeNIeJIeHHEe YCKOPEHUs CBOOOAHOrO NaJCHHUS, HCCIEIOBAHHE
M3MEHEHHUsl BEJIMYMHBI U HANpPaBICHUS WHAYKIHOHHOTO TOKA, 3aBUCUMOCTbH YIJa
OTpaXECHHS CBETa OT YyIUVIa MaJeHHs, yrja TpeJOMJICHUS OT yrja NaJeHUs
CBETOBOIO JIyya, HCCIEAOBAaHUE TPEKOB: H3MEPEHHE OHHEPruu YacCTUIbI IO
TOpMO3HOMY TyTH (110 ¢oTorpadusiM)): COBMECTHO C yduTesraeM (opMyJHUpOBaTh
3a/laqy W TMIIOTE3y HCCIEAOBAaHUS, CAMOCTOSTENIHO MIIAHUPOBATh MCCIEI0OBaHHE,



CaMOCTOSITENIbHO  cOOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY, MPEIACTABIATDH
MOJyYE€HHBIE 3aBUCHUMOCTH (PU3NYECKUX BEITUYMH B BUJE TaOJMI U TpaduKOB,
OLICHHUBATH MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3yIbTaTaM UCCIIECOBAHMUS;

cobioaTe mpaBuiia Oe30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW Ha WX OMUCaHUS (B TOM
qHCclie: CIUIOMETP, NAaTYMKW IIOJIOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBO/JIbI, CIIEKTPOCKOI, TO3UMETpP, KaMmepa BuibcoHa), MCHONB3ysl 3HAHUS O
CBOICTBaX (pU3MUECKUX SBJICHUN U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTHYECKUX TIPOIECCOB TIpU
pelIeHnr y4eOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBl ISl MOCTPOCHHS
M300paKEHUI B TNIOCKOM 3€pKalie U coOMparoie TMH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOECHEUeHHUs
Oe3omacHOCTH TIpu OOpalleHuu ¢ MpHOOpaMU M TEXHHUUYECKHMHU YCTPOWCTBAMH,
COXpaHEHHS 370POBbS U COONIONCHUS HOPM OKOJOTHYECKOTO TIOBEACHHS B
OKPYXKaIOIIEH Cpee;

OCYIIECTBIISATh MOMCK HHpOpMAIH (HU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (DOPMYITHPYsI TTIOMCKOBBIN 3alpoC, HAXOAUTh IMyTH OTPEICICHUS
JIOCTOBEPHOCTH TOJYYCHHOH HH(OpMAIMK Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHM HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUEecKOro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BiameTh NpuEMaMH KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUsA
uHPOpPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JPYTYIO;

cO3/aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEpKaHUs, IMyOJINIHO
IPEJICTaBISTh PE3yIbTaThl MPOSKTHOM UM MCCIIEA0BATEIbCKOM N€ATEIbHOCTH IPU
3TOM TPaMOTHO HCMOJb30BaTh HM3yUEHHBIM MOHITHUHBIN ammapaT H3y4aeMoro
pasznena (QU3MKA U COMPOBOXKIATh BBICTYIJICHHE TPE3CHTAlMed C ydETOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabnbsie IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
1.1 ®dusnka — HayKa O MPUPO/Ie 2
1.2 du3nyecKre BeITUUNHbI 4
1.3 EcTtecTBeHHO-HAYUYHBIN METO/T TO3HAHUS 2
Hroro mo pazneny 8
Pa3znen 2. IlepBoHayaibHbIe CBEJeHUNA 0 CTPOCHUHU BellleCcTBa
2.1 CrpoeHue BeniecTBa 2 1
JBr>xeHne 1 B3aMMOICHCTBUE YaCTHII
2.2 4 2
BelIeCcTBa
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHH4ecKoe IBIKEHIE 10
3.2 WNuepuwsi, Macca, MIOTHOCTh 9
3.3 Cwnna. Bune! cun 15 1
Hroro mo pazneny 34
Pasznen 4. /laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
4.1 Jasnenue. llepenaua naBnenus: TBEpAbBIMU 5) 2




TCIaMU, X KUJAKOCTAMHU U radaMu

4.2 JlaBIIeHHE )KUIKOCTH 6
4.3 ATMoOcCdepHOe aBIeHHE 5) 1
44 I[CI‘/’ICTBITI.G JKMJIKOCTH U Ta3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 28
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEPrus
51 Pabora 1 MomIHOCTH 6
5.2 ITpocTbie MeXaHU3MBbI 8
5.3 MexaHudeckas SHEPTHs 5
HWroro no pazneny 19
Paszgea 6. [loBTopuTE1HbH0-00001IAOIMH MOYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAIONTNI MOTY B 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pa3pen 1. TenioBblie iBJIEHUS
1.1 CrpoeHre u CBOMCTBaA BEIIECTBA 10
1.2 TennoBsie Iporecchl 40 1 6.5
HWroro no pazneny 50
Pazgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
51 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela 12 1
' Y UX B3aUMOJIEUCTBUS
2.2 [TocTOSIHHBIH MEKTPHUECKUI TOK 35 1 10
2.3 MarHuTHBbIC SIBJICHUS 20 4
2.4 DNEeKTpOMarHuTHasE MHIYKIUS 15 1 1
Hroro no pazneny 82
Pa3nea 3. IloBTopuTe1bHO-00001IaK01IM I MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAOIIHI MOTYJTh 9
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 22.5




9 KUIIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
MexaHnuecKoe IBKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OIIMCaHUA
1.2 BsaumonetictBue Ten 18
1.3 3aKOHBI COXPaHECHHS 15 1 2
Hroro no pazneny 63
Paznen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHn4eckue BOJTHBI. 3BYK 10 3
HWroro no pazneny 18

Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI

DIIEKTPOMArHUTHOE MOJe U

3.1 6
3IEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pasnen 4. CBeToBbIe AABJICHUSA
4.1 3aKOHBI paCIIpOCTPAaHEHHUS CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
4.3 PaznosxeHnue 6enoro cBeTa B CIIEKTP 2




HWroro no pazneny 16
Pa3gen 5. KBanToBblIe IBJICHUSA
5.1 Henyckanue U normiomeHue ¢BeTa aroMoM 1
5.2 Ctpoenune aTOMHOTO sipa
5.3 SnepHble peakiuu
Hroro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-00001Ia101IM I MOAYJIb
6.1 Mexanuueckue siBJIeHHS (IOBTOPUTEIHHO- 6 3
' 0000LIAONINI MOTYJIb)
6.2 TemuoBbie siBIEHUS (TIOBTOPUTEIHHO- 3
' 0000IIAKOIIHI MOTYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (mOBTOPUTETHHO-0000IAIOIITIIT MOTYJIH)
6.4 CaetoBble sBIIeHUS (IOBTOPUTEIHHO- 1 1
' 0000IIAONIHI MOTYJIb)
6.5 [ToBTOpHUTENTEHO-0000IIAIOIIHI MOTYJTh 4
Hroro no pasgeny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5
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